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PRINCIPAL ADMINISTRATION AND RESEARCH STAFF LIST AS AT 31
DECEMBER, 2008

Intenal Management Committee

SINO. NAME DESIGNATION QUALIFICATION

1. Prof. G. O. Iremiren  Executive Director B.Sc., M.Sc., Ph.D

2. Dr. O. Olubamiwa Director (R) B.Sc., M.Sc., Ph. D

3 Dr. E. O. Aigbekaen Director (FSR&E) B.Sc., M.Sc., Ph.D

4 Dr. O. A. Fademi Director (PB & T) B.Sc., M.Sc., Ph. D

5 Mr. J. O. Babafemi  Asst. Director (A & S) B.Sc., M.PA, MNIM,
ACIPM

6. Dr. O. Oduwole Hd,Plantation & Substation B.Sc., M.Sc., Ph. D

7. Mr. O. S. Adefaka Asst. Director (F & A) B.Sc., MBA, CMA

8. Mr. Fagbami Asst. Director (LID) B.Sc., MLS

9. Mr. K. M. Fabowale Principal Accountant OND, HND, PGD,
ACMA

10. Engr. A. T. Bakare Snr. Maintenance Engineer B. ENG., M.Sc.

PLANT PATHOLOGY

1. Dr. (Mrs.) L. N. Dongo B.Sc., M.Sc., Ph. D
2. Dr. A. R. Adedeji B.Sc. M.S., Ph.D
3. Mr. A. H. Otunoye B. Sc.

4. Mr. S. Orisajo B. Sc., M. Sc.

5. Mr. M. O. Okeniyi B. Agric.

PLANT BREEDING

1. Dr. O. A. Fademi B. Sc., M. Sc., Ph. D
2. Dr. O. M. Aliyu B. Sc., M. Sc., Ph. D
3. Dr. P. O. aikpokpokdion B.Sc., M. Sc., Ph. D
4. Mrs. A. A. Muyiwa B. Sc., M. Sc.

5. Mr. K. E. Dada B. Sc.

AGRONOMY

1.  Mrs. E. A. Adeyemi B. Sc., M.Sc.

2. Dr. L. A. Hammed B. Sc., M. Sc.

3. Mr. A. Oloyede B. Sc., M. Sc. Ph. D
4 Mr. K. O. Ayegboyin B. Sc., M. Sc.



ENTOMOLOGY
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SOIL AND PLANT NUTRITION
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CROP PROCESSING UTILIZATION
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Dr. (Mrs.) F. A. Okelana

Mr. E. U. Asogwa
Mr. J. C. Anikwe

Mrs. 1. U. Mokwunye

Dr. R. R. Ipinmoroti

Mrs. C. I. lloyanomon

Mr. M. O. Ogunlade
Mr. M. A. Daniel

Mr. L. A. Adebowale

Dr. O. Olubamiwa
Mr. C. O. Jayeola
Mr. L. E. Yahaya
Dr. S. O. Aroyeun
Dr. S. O. Ogunwolu
Mr. A. A. Ajao

Mr. B. Adebowale

Mr. R. O. Igbinadolor

Mr. F. C. Mokwunye

ECONS AND STATISTICS

NogakrowhE

Dr. O. O. Oduwole
Dr. R. A. Sanusi
Mr. T. R. Shittu
Mr. K. A. Oluyole
Mrs. J. O. Lawal
Mr. B. O. Obatolu
Mrs. M. Adejumo

EXTENSION

S

Dr. E. O. Aigbekaen
Dr. S. O. Adeogun
Mr. E. O. Uwagboe
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Mr. E. A. Agbongiarhuoyi

Mr. S. Adebiyi
Mr. I. Ndagi
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HEAD OF STATION

Dr. S. O. Agbeniyi
Dr. O. S. Ibiremo
Dr. S. S. Omolaja

ook wdPE

Mr. Uloko Baba Adakole
Mrs. U. N. Nmeregini
Dr. A. O. Famaye

Ajassor
Owena
Mambilla
Ochaja
Ibeku
Uhonmora

2008 NEW APPOINTMENT FOR SENIOR STAFF

SIN NAME POST CONTIS | DATE OF | DEPLOYMEN
S ASSUMPT T
ION
1. Mofolasayo A. S. Snr. Res. Officer 09 7/4/08 Fab. & Design
2. OlorunmotaR.T. (Mrs) | Higher Agric. Supt. | 07 7/4/08 Entomology
3. Odedele S. O. Higher Agric. Supt. | 07 7/4/08 P/Breeding
4. Oladunmoye A. A. Higher Agric. Supt. | 07 7/4/08 PEM
5. Babalola E. A. (Mrs) Higher Agric. Supt. | 07 7/4/08 P/Pathology
6. Abioye A. E. Higher Agric. Supt. | 07 7/4/08 PEM
7. Babanitsa M. Higher Agric. Supt. | 07 7/4/08 Agronomy
8. Orisasona T. M. Higher Agric. Supt. | 07 7/4/08 Agronomy
9. Agbebaku E. Higher Agric. Supt. | 07 7/4/08 PEM
10. Okunade O. O. Higher Agric. Supt. | 07 8/4/08 FSR&E
11. Ogbugburu N. S. Higher Agric. Supt. | 07 8/4/08 P/Pathology
12. Sobowale M. O. Higher Agric. Supt. | 07 9/4/08 Unhomora
13. Edibo G. Higher Agric. Supt. | 07 9/4/08 Ochaja
14. Wada S. Higher Agric. Supt. | 07 9/4/08 Ajassor
15. Adegoke J. (Mrs.) Higher Agric. Supt. | 07 9/4/08 Owena
16. Ojedeji O. A. Higher Agric. Supt. | 07 9/4/08 PEM
17. Akanbi O. Higher Agric. Supt. | 07 9/4/08 SPN
18. Adeniyi Y. A. Higher Agric. Supt. | 07 9/4/08 PEM
19. Oladejo G. (Mrs.) Higher Agric. Supt. | 07 9/4/08 PEM
20. Awodumila D. J. Higher Agric. Supt. | 07 9/4/08 Ext.
21. Sulaiman W. (Miss) Higher Agric. Supt. | 07 10/4/08 Fab. & Design
22. Ademola S. M. Higher Agric. Supt. | 07 11/4/08 Ajassor
23. Oseghale G. E. Higher Agric. Supt. | 07 14/4/08 Ibeku
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24, Elugbe O. M. Higher Agric. Supt. | 07 14/4/08 Ochaja
25. Emmanuel F.  O. | Higher Agric. Supt. | 07 14/4/08 Ext.
(Mrs.)
26. Etta N. M. Higher Agric. Supt. | 07 15/4/08 Uhonmora
217. Suleiman I. E. Higher Security 07 7/4/08 Security
Offr.
28. Ogunjobi T. E. (Mrs.) | Librarian 08 15/4/08 LID
2008 JUNIOR STAFF APPOINTMENT
S/INO NAME POST CONTISS | DATE OF DEPLOYMENT
ASSUMP
TION OF
DUTY
1. Adedeji kehinde (Mrs.) | Health Attd. 01 5/11/08 H/ Centre
2. Ugi Pauline (Miss) Sec. Asst. 11 04 23/12/08 Ajassor S/S
3. Abah Janet (Mrs.) Health Attd. 01 31/12/08 Ochaja
4. Alabi Y. B. (Mrs.) Health Asst. 03 08/09/08 Owena
5. Salami Ganiyu Motor Driver | 02 27/03/08 Owena
6. Ibrahim Noah Motor Driver | 02 01/04/08 Ochaja
7. Edim Okpokam O. Storekeeper 03 10/04/08 Ajassor
8. Isamaila Tajudeen Motor Driver | 02 06/06/08 Headquarters
9. Muraina Lugman Motor Driver | 02 06/06/08 Headquarters
10. Osungbade Ayoade Motor Driver | 02 06/06/08 Headquarters
11. Arumeni I. Christian Motor Driver | 02 06/06/08 Headquarters
12. Ogunkunle Gbadebo Motor Driver | 02 10/06/08 Headquarters
13. Arowobusoye J. A. Motor Driver | 02 06/06/08 Headquarters
14. Nome Peter Motor Driver | 02 10/06/08 Headquarters




2008 SENIOR STAFF PROMOTIONS

S/No Name Designation CONRAISS | Date of | Promotable | Salary on | Recommen
Present Post Promotion ded
Appt. Effective
Date
1 Dongo L. N. Dr. Chief Research 13 17/12/03 | Asst. 14 1/10/08
(Mrs) Officer Director
2 Aliyu, O.M (Dr) Prin. Research 11 01/10/05 | Chief Res. 13 1/10/08
Officer Officer
3 Aikpokpodion, P. O | Prin. Research 11 01/10/05 | Chief Res. 13 1/10/08
Officer Officer
4 Ibiremo, O. S. (Dr) | Prin. Research 11 01/10/05 | Chief Res. 13 1/10/08
Officer Officer
5 Ipinmoroti, R. R. Prin. Research 11 01/10/05 | Chief Res. 13 1/10/08
(Dr) Officer Officer
6 Sanusi, R. A. (Dr) Prin. Research 11 01/10/05 | Chief Res. 11 1/10/08
Officer Officer
7 Adeogun, S. O Snr. Research 09 01/10/06 | Prin. Res. 11 1/10/08
Officer Officer
8 lloyanomoh, C. Snr. Research 09 01/10/05 | Prin. Res. 11 1/10/08
(Mrs) Officer Officer
9 Oluyole, K. A Snr. Research 09 01/10/05 | Prin. Res. 11 1/10/08
Officer Officer
10 Ogunlade, M. O Snr. Research 09 01/10/05 | Prin. Res. 09 1/10/08
Officer Officer
11 Agbongiarhuoyi, E. | Research Officer 08 24/11/04 | Snr. Res. 09 1/10/08
A Gd. | Officer
12 Uwaghboe, E Research Officer 08 24/11/04 | Snr. Res. 09 1/10/08
Gd. | Officer
13 Ayegboyin, K. O Research Officer 08 04/2/05 Snr. Res. 09 1/10/08
Gd. | Officer
14 Adebowale, B. A Research Officer 08 01/04/05 | Snr. Res. 13 1/10/08
Gd. | Officer
15 Ogunbosoye, A. | Asst. Chief Lab. 12 01/10/05 | Chief Lab. 13 1/10/08
Tech Tech
16 Anuforo, G. Z Asst. Chief Agric. 12 01/10/05 | Chief Agric. 13 1/10/08
Supt Supt.
17 Adegbola, I. O Asst. Chief Agric. 12 01/10/05 | Chief Agric. 13 1/10/08
Supt. Supt.
18 Adeyemo, G. O Asst. Chief Agric. 12 01/10/05 | Chief Agric. 12 1/10/08
Supt. Supt
19 Eguntola, F Prin. Agric Supt. | 11 01/10/05 | Asst. Chief 07 1/10/08
Agric. Supt
20 Imade, C. O Agric. Supt. 06 01/10/05 | Higher 11 1/10/08
Agric. Supt
21 Busari, L. A (Mrs) | Prin. Statistical 09 01/10/05 | Prin. 06 1/10/08
Offic. Il Statistical
Offic. |
22 Adewumi E. O. Lib. Tech. 05 01/10/05 | Library 12 1/10/08
(Mrs) Officer




23 Ubebe, P. A. (Mrs) | Prin. Admin. 11 01/10/05 | Asst. Chief 11 1/10/08
Officer Admin Off.
24 Onatunde-Onanuga, | Snr. Admin. 09 01/10/05 | Prin. Admin. 11 1/10/08
J.O Officer Officer
25 Oguntona, K. W Snr. Admin. 09 01/10/05 | Prin. Admin. 09 1/10/08
Officer Officer
26 Adejoro, M. (Mrs) | Admin. Officer I 08 01/10/05 | Snr. Admin. 12 1/10/08
Officer
27 Adewumi, A. A Prin. Executive 11 01/10/05 | Asst. Chief 12 1/10/08
Officer | Exec. Offic
28 Adebambo, F. T. Prin. Executive 11 01/10/05 | Asst. Chief 09 1/10/08
(Mrs) Officer | Exec.
Officer
29 Kuforiji, E. O Senior Executive 08 01/10/05 | Prin. Exec. 08 1/10/08
Officer Officer Il
30 Olubodun, O. O. Higher Executive 07 01/10/05 | Snr. 08 1/10/08
(Miss) Officer Executive
Officer
31 Modebei, T. S Higher Executive 07 01/10/05 | Snr. 08 1/10/08
Officer Executive
Officer
32 Oluwayomi, T.J Higher Executive 07 01/10/05 | Snr. 08 1/10/08
Officer Executive
Officer
33 Kuforiji, A. O. (Mrs) 07 1/10/05 Snr. Executiv 08 1/10/08
Higher Executive Officer
Officer
34 Adeniyi, A. M. (Miss) 05 1/10/05 Executive 06 1/10/08
Asst. Executive Officer
Officer
35 Okonkwo, U. K. Asst. Executive 05 1/10/05 Executive 06 1/10/08
(Miss) Officer Officer
36 Kareem, S. Asst. Executive 05 1/10/05 Executive 06 1/10/08
Officer Officer
37 Akhidime, M. O. Asst. Executive 05 1/10/05 Executive 06 1/10/08
(Mrs) Officer Officer
38 Opara, T. N (Mrs) Asst. Executive 05 1/10/05 Executive 06 1/10/08
Officer Officer
39 Olaoye, M. A Snr. Clerical Officer 05 1/10/05 Chief Clerical 06 1/10/08
Officer
40 Oaikhena, L. I (Mrs) Snr. Clerical Officer 05 1/10/05 Chief Clerical 06 1/10/08
Officer
41 Nmeregini, U. Snr. Clerical Officer 05 1/10/05 Chief Clerical 06 1/10/08
Officer
42 Bolarinde, F. A. (Mrs) | Snr. Clerical Officer 05 1/10/05 Chief Clerical 06 1/10/08
Officer
43 Morakinyo, A. R Senior Typist | 07 1/10/05 Chief Typist 08 1/10/08




(Mrs)

44 Ogbechie, M. O. Senior Typist | 07 1/10/05 Chief Typist 08 1/10/08
(Mrs)

45 Ogunsola, G. B (Mrs) | Senior Typist | 07 1/10/05 Chief Typist 08 1/10/08

46 Adedara, I. A (Mrs) Senior Typist 11 06 1/10/05 Snr. Typist | 07 1/10/08

47 Numfor, P. (Mr) Typist | 05 1/10/05 Snr. Typist 11 06 1/10/08

48 Onifade, E. O (Mrs) Nurs. Sister/N/Supt 07 1/10/05 S. Nurs. 08 1/10/08

Sister/N/Supt

49 Adebayo, J.B Prin. Tech. Officer 09 1/10/05 Prin. Tech. 11 1/10/08
1 Officer |

50 Awe, J Asst. Tech. Officer 05 1/10/05 Tech. Officer 06 1/10/08

51 Oduntan, S Asst. Tech. Officer 05 1/10/05 Tech. Officer 06 1/10/08

52 Abah J. Foreman 05 1/10/03 Snr. Foreman 06 1/10/08

53 Adeyanju, S. Foreman 05 1/10/05 Snr. Foreman 06 1/10/08

54 Oyefi, J. A. (Mrs) Asst. Store Officer 05 1/10/05 Store Officer 06 1/10/08

55 Assein, Oyahire Asst. Chief 05 1/10/05 Chief 06 1/10/08
S/Keeper S/Keeper

56 Mimba, E S/M/Driver Mech. | 05 1/10/05 Chief. Driver 06 1/10/08

Mech.




2008 LEFT THE SERVICE

S/ | Name Designation (CON | Deployment | Date of 1st | Date of Exit | Mode of Exit
N TISS) Appt
R. A. Adeleke Asst. Chief 13 P/Pathology | 11/1/73 11/1/08 Length of
Agric Supt Service
2. | J. Bamigbade Chief Agric 06 PEM 12/2/73 12/2/08 Length of
Field Overseer Service
3. | Mrs. S. Chief Agric 06 CPU 2/3/73 2/3/08 Length of
Onarinde Field Overseer Service
4. | Joel Orobiyi Chief Agric 06 PEM 10/5/73 10/5/08 Length of
Field Overseer Service
5. | O.R. Lawal Asst. Chief 13 Extension 2417173 24/7/08 Length of
Agric Supt Service
6. | Mrs.S.E. Asst. Chief 13 Owena S/S 2717173 2717108 Length of
Akinrowo Agric Supt Service
7. | Omolayo O. Chief Agric 03 GMESS 1/12/97 18/8/08 Age
Field Overseer
8. | Adekanola E. O. | Senior Security | 04 Security 1/9/93 2/8/08 Age
Guard
9. | Balogun F. A. Head Security 05 Security 1/7/81 12/9/08 Age
Guard
10 | Adewumi T. Asst. Chief 12 PEM 17/9/81 17/9/08 Age
. Agric Supt
11 | D. D. Tokun Chief Lab. Tech | 13 CPU 4/8/75 26/11/08 Age
12 | Adekunle Ojo Security Guards | 03 Security 1996 26/9/08 Compulsory
. Retirement
13 | I. A. Adedeji Chief Typist 08 Admin 16/2/77 7/9/08 Deceased
14 | Hamzat, R. A. Prin. Research 11 Ochaja 6/1/99 Withdrawal of
. Officer Service
15 | Akintade Olotu | Security Guard | 03 Owena 1/1/95 2717108 Deceased
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2008 JUNIOR STAFF PROMOTIONS AND INTER-
CADRE TRANSFER/CONVERSION

SIN Name Designation CON Date Of Post To CONTI | Recommend
TISS Present Which SS ed Effect
Appt. Promotable Date
1. Adesina S. Snr. Agric Field 4 1/10/2006 Asst. Chief 5 1/10/2008
Overseer Agric
F/Overseer
2. Ethapemi, J. Snr. Agric Field 4 1/10/2006 Asst. Chief 5 1/10/2008
Overseer Agric
F/Overseer
3. Oguche, N. Agric Field Overseer 3 2/1/2006 Snr. Agric 4 1/10/2008
Field Overseer
4. Kunuola, W. P. | Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
5. Asimi, O. T. Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
6. Olaleye, O. Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
7. Atanda, T. A. Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
8. Adeleke, O. A. | Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
9. Okere, M. J. Agric Field Overseer 2 1/10/2006 Snr. Agric 4 1/10/2008
Field Overseer
10. | Onwudi, M. Agric Field Overseer 3 1/10/2006 Snr. Agric 4 1/10/2008
(Mrs.) Field Overseer
11. | Lukman, F. Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
(Mrs.) 1 Overseer
12. | Ogundare, O. R. | Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
A. (Mrs.) 1 Overseer
13. | Fowosere, F. Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
(Miss) 1 Overseer
14. | Ariyibi E. Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
(Mrs.) 1 Overseer
15. | ljadunola, T. Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
(Mrs.) 1 Overseer
16. | Adeyanju, S. Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
1 Overseer
17. | Okere, F. (Mrs.) | Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
1 Overseer
18. | Makinde, B. Agric Field Attendant | 2 1/10/2006 Agric Field 3 1/10/2008
(Mrs.) I Overseer
19. | Ganiyu, J. Agric Field Attendant | 2 1/10/2006 Agric Field 3 1/10/2008
(Mrs.) 1 Overseer
20. | Ojo, B. (Mrs.) Agric Field Attendant 2 1/10/2006 Agric Field 3 1/10/2008
1 Overseer
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21. | Ugwoke, J. Agric Field Attendantll | 2 1/10/2006 AgriFOverseer 1/10/2008
22. | Komolafe, K. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
23. | Nwaokolo, R. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Overseer
24. | Akinrelere, K. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
(Miss) 1 Overseer
25. | Ajayi, Y. (Mrs.) | Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
I Overseer
26. | Oyinlade, B. F. | Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Overseer
27. | Ojo, O. E. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Overseer
28. | Garba, I. A. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
1 Overseer
29. | Adetuniji, E. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Overseer
30. | Adesida, V. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Overseer
31. | Olatunji, C. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) I Overseer
32. | Oladokun, J. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
33. | Adetunji, T. A. | Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
34. | Abioye, Peter Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
35. | Tijani, R. (Mrs.) | Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
I Overseer
36. | Akinyomide, O. | Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
Il Overseer
37. | lori, V. O. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
Il Overseer
38. | Oladoja, O. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
Il Overseer
39. | Makinde, K. O. | Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
I Overseer
40. | Oladunmoye, O. | Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
41. | Umuahion, A. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
42. | Lawal, A.J. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) I Overseer
43. | Edet,R. A. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
44. | Olaoye, A. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) I Overseer
45. | Aribido, M. Agric Field Attendant | 2 1/10/2006 Agric Field 1/10/2008
I Overseer
46. | Adepoju, O. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Attendant |
47. | Olayiwola, A. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
Il Attendant |
48. | Agboluaje, G. Agric Field Attendant 2 1/10/2006 Agric Field 1/10/2008
Il Attendant |
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49. | Jayeade, A. Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
1 Attendant |

50. | Adeyemi, O. Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Attendant |

51. | Lawal, B. (Mrs.) | Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
1 Attendant |

52. | Emaku, M. Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
(Mrs.) 1 Attendant |

53. | Alao, G. Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
Il Attendant |

54. | Gbadamosi, M. | Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
Il Attendant |

55. | Oseghe, F. Agric Field Attendant 1/10/2006 Agric Field 1/10/2008
(Mrs.) Il Attendant |

56. | Alalade, L. O. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
(Mrs.) Il Attendant |

57. | Oloyede, K. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
I Attendant |

58. | Taiwo, B. Agric Field Attendant 1/10/2000 Agric Field 1/10/2008
(Mrs.) I Attendant |

59. | Gbiye, E. O. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
(Mrs.) I Attendant |

60. | Ojo, M. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
1 Attendant |

61. | Alabi, M. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
1 Attendant |

62. | Adebisi, Y. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
1 Attendant |

63. | Ojo, Mukaila Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
Il Attendant |

64. | Adewumi, A. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
(Mrs.) 1 Attendant |

65. | Anikudi, F. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
(Mrs.) Il Attendant |

66. | Oladipo, J. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
Il Attendant |

67. | Akele, O. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
Il Attendant |

68. | Olawore B. Agric Field Attendant 1/10/2001 Agric Field 1/10/2008
(Mrs.) Il Attendant |

69. | Olagunju N. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
Il Attendant |

70. | Moses O. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
Il Attendant |

71 | Akinwale, O Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
1 Attendant |

73. | Amusa, L. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
1 Attendant |

74. | Igwe, F. 1. Agric Field Attendant 1/10/2002 Agric Field 1/10/2008
1 Attendant |

75. | Akinola, A. A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
(Mrs.) Il Attendant |

76. | Toiki Ojo Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
Il Attendant |
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77 Thomas James Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
1 Attendant |
78. | Adeleke A. A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
Il Attendant |
79. | Okpaise I. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
(Mrs.) 1 Attendant |
80. | Musa A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
1 Attendant |
81. | Unubi, A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
Il Attendant |
82. | OpaluaP. Agric Field Attendant 1/10/2003 Agric Field 1/10/2000
1l Attendant |
83. | Davide, A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
1 Attendant |
84. | Ignatius, A. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
1 Attendant |
85. | Domi M. (Mrs.) | Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
I Attendant |
86. | Ganiyu O. Agric Field Attendant 1/10/2003 Agric Field 1/10/2008
I Attendant |
87. | Oguntade G. Clerical Officer | 1/10/2006 Agric Field 1/10/2008
Attendant |
88. | Obi, E. (Mrs.) Clerical Officer Il 1/10/2005 Agric Field 1/10/2008
Attendant |
89. | Adeleke, S. O. Clerical Officer 1l 1/10/2005 Agric Field 1/10/2008
Attendant |
90. | Ihejirika G.E. Clerical Officer Il 1/10/2006 Agric Field 1/10/2008
Attendant |
91. | Atanda, C. O. Clerical Officer Il 1/10/2006 Agric Field 1/10/2008
(Miss.) Attendant |
92. | Olutade A. O. Clerical Officer Il 1/10/2006 Clerical 1/10/2008
(Mrs.) Officer |
93. | Oguntoyinbo Clerical Officer Il 24/4/07 Clerical 1/10/2008
W. Officer |
94. | Oghenegueke R. | Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
J. (Mrs.) Officer Il
95. | Ogunleye, B. O. | Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer Il
96. | Abas, S. T. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
Officer Il
97. | Ogbechie, B. M. | Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer Il
98. | Kuforiji B. M. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer Il
99. | Rafiu A. O. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer 1l
100. | Joda E. M. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer 1l
101. | Ganiyu B.R. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer 1l
102. | Akinrinola A. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
K. Officer Il
103. | Bakare M.A. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer Il
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104. | Akinlade A. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
Officer 1l
105. | Ali, S. O. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
Officer Il
106. | Olajumoke O. Asst. Clerical Officer 1/1/2006 Clerical 1/10/2008
(Mrs.) Officer 1l
107. | Nwajei M. Head Health Attd. 1/10/2004 Higher Health 1/10/2008
(Mrs.) Assistant
108. | Huseini Usman | Higher Health 1/10/2006 Snr. Health 1/10/2008
Assistant Assistant
109. | Echi E. N. Higher Health 1/10/2006 Snr. Health 1/10/2008
(Mrs.) Assistant Assistant
110. | Emaku E. B. Higher Health 1/10/2006 Snr. Health 1/10/2008
(Mrs.) Assistant Assistant
111. | Iruobe E. (Mrs.) | Snr. Health Attendant 1/10/2006 Health 1/10/2008
Assistant
112. | RabiuS. T. Snr. Health Attendant 1/10/2006 Health 1/10/2008
(Mrs.) Assistant
113. | Williams H.E. Snr. Health Attendant 1/10/2006 Snr. Catering 1/10/2008
(Mrs.) Assistant |.
114. | Adepoju O. M. | Head Steward 1/10/2006 Catering 1/10/2008
(Mrs.) Assistant
115. | Lasisi I. Snr. Security Guard 1/10/2005 Head Security 1/10/2008
Guard
116. | Egbuta D. Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
117. | Ajulo F. Security Guard Gd. | 1/10/2005 Snr. Security 1/10/2008
Guard
118. | Ogbechie M.B. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
119. | Oloyede, A. S. Security Guard Gd. | 1/10/2005 Snr. Security 1/10/2008
Guard
120. | Salami M. Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
121. | Babalola J. M. Security Guard Gd. | 1/10/2005 Snr. Security 1/10/2008
(Mrs.) Guard
122. | Babayemi K. A. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
123. | Fajutu O. S. Security Guard Gd. | 1/10/2005 Snr. Security 1/10/2008
Guard
124. | Olatunbosun H. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
125. | Nwaolise A. A. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
126. | Adeyemo A. R. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
127. | Omogbehin A. Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
K. (Mrs.) Guard
128. | Ayoade G. A. Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
129. | Adewumi L. O. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
130. | Babalola J. O. Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
Guard
131. | Adeogun M. A. | Security Guard Gd. | 1/10/2006 Snr. Security 1/10/2008
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Guard

132. | Bakare R. A. Security Guard Gd. | 3 1/10/2006 Snr. Security 4 1/10/2008
Guard

133. | Quadry B. A. Security Guard Gd. | 3 1/10/2006 Snr. Security 4 1/10/2008
Guard

134. | Oladejo A. Security Guard Gd. | 3 1/10/2006 Snr. Security 4 1/10/2008
Guard

135. | Lasisi G. Head Watchman 3 1/10/2006 Snr. Security 4 1/10/2008
Guard

136. | Adeyemo S. A. | Security Guard Gd. Il 2 1/1/2005 Security 3 1/10/2008
Guard |

137. | Omitade O. O. Security Guard Gd. Il 2 1/10/2005 Security 3 1/10/2008
Guard |

138. | Adeleye K. R. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008

(Miss) Guard |

139 | Taiwo A. B. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

140. | lkpefua A. E. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

141. | Bello S. A. Security Guard Gd. Il 2 24/4/07 Security 3 1/10/2008
Guard |

142. | Akinji A. A Security Guard Gd. Il 2 1/1/2006 Security 3 1/10/2008
Guard |

143. | Njagwali S. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

144. | Okonchie J. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard I

145. | Owasi O. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

146. | Ehisonomen J. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

147. | Nuki J. Security Guard Gd. Il 2 1/10/2006 Security 3 1/10/2008
Guard |

148. | Togun B.O. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

(Mrs.)

149. | Oyeniran S. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

150. | Adeogun M.A. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

151. | Oladiti S. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

152. | Ironua S. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

153. | Uwaifor A. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

154. | Ibiyemi O. A. Snr. Craftsman 4 1/10/2006 Foreman 5 1/10/2008

155. | Ojo L. I. Snr. Craftsman 4 6/1/2006 Foreman 5 1/10/2008

156. | Adekanbi A. Asst. Craftsman 2 1/10/2006 Craftsman 5 1/10/2008

157. | Adesida A. Asst. Craftsman 2 1/10/2006 Craftsman 3 1/10/2008

158. | Oyawale M. Asst. Craftsman 2 1/10/2006 Craftsman 3 1/10/2008

159. | Adeboye K. Asst. Craftsman 2 1/10/2006 Craftsman 3 1/10/2008

160. | Okoi J. Asst. Craftsman 2 1/10/2006 Craftsman 3 1/10/2008

161. | Eno . E. Store Keeper 3 1/10/2006 Snr. Store 4 1/10/2008
Keeper

162. | Ajiroba A. T. Snr. Motor 4 1/10/2006 Snr. Motor 5 1/10/2008

Driver/Mech 11 Driver/Mech |
163. | Musa O. S. Snr. Motor 4 1/10/2005 Snr. Motor 5 1/10/2008
Driver/Mech 11 Driver/Mech |

164. | Kpeleye F. Motor Driver/Mech 3 1/10/2006 Snr. Motor 4 1/10/2008

Driver/Mech
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165. | Odeku F. Motor Driver/Mech 3/7 1/10/2005 Snr. Motor 1/10/2008
Driver/Mech
Il

166. | Oyebanjo A. O. | Messanger 01 6/1/2006 Asst. Clerical 1/10/2008
Officer
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COCOA PROGRAMME

Experimental Title: Screening of some
selected tree species for possible allelophatic
effects in cocoa agroforestry. (Oloyede, A.A,
Adejobi, K.O, Famaye,A.O, Fademi,O.A ,
Keji Dada and Iremiren, G.O)

Objectives: To evaluate the potential of some
selected forest trees species for their
suitability for cocoa agroforestry.

Methodology: Leaf and bark of Tetrapluera
tetraptera(TT),CedrellaodorataCDR),Triploc
hyton, Schleroxylon(TRP), Albizia zygia(AZ)
were collected from Zone 5 of CRIN. The
leaves and bark collected were air dried and
milled using mortal and pestle four kilograms
(4kg) of the materials were soaked in sterile
water according to the method of Adeorike
(2003) for 48 hours. The leachates were then
sieved out and used to water the sown cocoa
beans and the resulting seedlings. Four cocoa
beans were sown per 7.5kg capacity in plastic
buckets, perforated at the bottom, already
filled with top soil collected under the various
tree species to simulate the field soil
condition. The pots were thereafter arranged
in Completely Randomized Design (CRD).
There were nine treatments of leaves and
barks of four tree species and the control
(CTR) with ordinary water. Data on
germination, radical length, plumule length
were taken at 14 and 28 days after sowing
(DAS). Morphological parameters of height,
stem diameter, number of leaves were
collected one month after sowing.

Discussion:  Results  on
germination (%), radicule length,
morphological parameters 30 DAS are
presented in Tables 1,2 and 3. Results
obtained so far showed that there were no
significant negative effects of the leachates of
the leaf and bark of the various tree species
on cocoa germination, radicule and plumule
lengths compared with the control (no

Result and
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leachate)-in fact the parameter were better
than the control(Tables 1 and 2). There was
no specific trend yet on growth parameters
except that height was better in TRP bark
(20.5cm) and CDR and TT leaves (22cm and
20.4cm). Stem diameter tend to be better
under TT and TRP for leaf and bark (0.48cm,
0.38cm and 0.43cm, 0.38cm respectively).
Number of leaves of 5.6, 5.0, 5.0 (leaf
leachates of TT, CDR and AZ) is indicative
of their suitability with cocoa, the bark
leachates tend to follow similar trend. Bark
leachates of various species tend to reduce
cocoa leaf area except for TRP that was better
than the control (CTR).

Conclusion: The work is, however, ongoing,
final and definitive deduction shall be made at
the end of the experiment.

Table 1: Mean percentage germination of
cocoa as influenced by tree species

Treatments 14 DAS (%a) I8 DAS (%)
Lz Bark Lazs Bark
T 625 625 567 T
CDER TO.E3 73.0 1.7 83113
TR 8 66.5 38.3 833
AT 4.1 BT 62.5 8313
CTR 4.2 3B.3 3B.3 T30

Table2: Mean ridicule and plumule length 14 and28
Days after Sowing

Treatmentz | Radicle lengthiem) Plumule lensthicm)

14 DAS 14 DAS

Lza bark Lz= Bark

T 1.7 6.1 10.6 10.9
CDR 12.5 T 14
TRP B2 ] T ]
AZ 9.3 7.8 Zz 7
CTR 6.2 6.2 2.8 ER




Table 3: Mean growth parameters (height, stem

diameter, number of leaves and leaf area DAS

Treatments | Height(em) Stomdiameter(em) | Numberofleave: | Leafareafend)
Leaf  |Bark |Leaf |Buk |Leaf |Bark |Leaf |Bark

I N N A P 145 i

(DR E T T R 43 IEE I e

TRP N R L R 4 04

il R T N 03 (il i 144

(TR 0303 (B EE [H EA I BE
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Experimental  Title: Heavy  metals
contamination in fungicide treated cocoa
plantations in Cross River State, Nigeria.
(Aikpokpodion Paul)

Introduction

Agriculture in  Nigeria economy has
contributed immensely to rural development,
Industrial material, food security and non- oil
foreign exchange earnings. Nigeria is
currently the fourth largest producer of Cocoa
(Theobroma cacao) with 190 metric tones in
2008. Cocoa is a crop of economic
importance with more than 650,000 ha being
cultivated in Nigeria (Sanusi and Oluyole,
2005). It ranked first amongst agricultural
export crops in its contribution to foreign
earnings (Tijani et. al, 2001). General and
localized study have identified that the
greatest factor responsible for the dwindling
of cocoa production level in Nigeria is the
ravages caused by black pod disease caused
by  Phytophthora palmivora and P.
megakarya.

The major economic loss is from the infection
of the pods which in turn affect the quality of
the beans within the pods. Nigerian cocoa
farmers make use of copper based fungicide
which is believed to be the fastest and most
reliable means of arresting the situation. The
incidence of black pod disease is an annual
occurrence and the degree of prevalence
depends on the rate of precipitation and
humidity. This naturally calls for annual
application of copper based fungicides if the
farmers must make bumper harvest of cocoa
pods at the end of the year. In other words, an
average Nigerian cocoa farmer applies Cu-
based fungicide at least eight times in a year.
The implication of this act is the
accumulation of copper which is a heavy
metal in the soil. Pollution of the natural
environment by heavy metals is a worldwide
problem  because these metals are
indestructible and most of them have toxic
effects on living organisms (Dalman et al,
2006). Heavy metals are of high ecological



significance since they are not removed from
soil as a result of self purification, but
accumulate in reservoirs and enter the food
chain (Loska & Wiechula, 2003).

There is increase awareness that heavy
metals, present in soil, may have negative
consequences on human health and on the
environment (Abraham, 2002; Selinus et al.,
2005). From the environmental point of view,
all heavy metals are largely immobile in the
soil system, so they tend to accumulate and
persist in agricultural soils for a long time.
The most frequently reported heavy metals
with regards to potential hazards and the
occurrence in contaminated soils are Cd, Cr,
Pb, Zn, and Cu (Alloway, 1995). The
concentration of these toxic elements in soils
may be derived from various sources
including anthropogenic pollution, weathering
of natural high background rocks and metal
deposits (Senesi et al, 1999). At present,
relatively little data are available on the extent
of environmental pollution as a consequence
of heavy metal- based fungicides used on
Cocoa.

The study area covered the major cocoa
producing areas of Ondo State which is the
highest cocoa producing state in Nigeria.
Most of cocoa farmers within this state use
copper based fungicide for the control of
black pod disease. Therefore, high levels of
heavy metals might have been released into
the soil environment as a result of the long
term application of fungicides. It is, therefore,
necessary to carry out an assessment of heavy
metals contamination levels in soils under
cocoa plantations in these major cocoa
producing areas, because heavy metals, which
are potentially harmful to human health,
persists for a long time. In addition, the study
will provide baseline information on the
anthropogenic  impact of environmental
pollution from heavy metals on cocoa
plantation more so, that these metals can be
hazardous when they enter into food chain in
a high concentration that can be toxic to man
and animals.
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Objective: To determine the heavy metal
pollution status of Cocoa plantations in Cross
River State

Materials and Methods

The soil samples were collected from Boki-
biakwan, Yahunde,Okundi, Bendege, Efraya,
Grassfield Efraya 3-corner and Efraya strabag
The sampling sites were selected in order to
cover the major cocoa producing areas in
Cross River State. Most of the cocoa farms in
the state were less than thirty years in age.
Soils samples were taken with soil auger at a
depth of 0-30cm. Twenty five (25) samples
were collected in a hectare and composite
samples were made from the individual soil
samples. Control (background) soil samples
were collected from uncultivated adjacent
forests to the cocoa farms. The soil samples
were air dried and sieved with a 2mm sieve.
Portion of samples were leached with 1N
ammonium acetate. The leachate was
analyzed for exchangeable cations (Ca®*, Mg
2 K" and Na')  determination
(Schollenberger and Simon, 1945, Sharman et
al., 1942). Soils were analyzed for particle
size by the Boyocous hydrometer method soil
pH was measured with glass electrodes in
1:2.5 soil-water suspensions. The organic
carbon was determined using Walkley and
Black method (1934). Total Nitrogen was
determined by the Macro Kjedahl method
(Jackson et al.,1986)). Available Phosphorus
was determined using Bray and Kurtz (1945).
Another portion (1g) of the soil sample for
heavy metal analysis was extracted with 10ml
of 0.1N HCI. The extracts were analyzed for
Cu, Pb, Zn, Cd and Fe using air/acetylene
atomic absorption spectrophotometer (Unican
929 Model).

Anthropogenic Contamination Factor (CF)
and degree of Contamination (Cdeg): These
are quantification of the degree of
contamination as single-metal index (CF) and
as overall degree of contamination (C deg).
The measure is relative to either average



crustal composition of the respective metal or
to a measured background values from a
geologically pristine/ uncontaminated area.

Enrichment Factor

The use of the enrichment factor (EF) for the
assessment of soil contamination with metals
has been suggested by Beat — Merond 1979.
An element is regarded a reference element if
it is of low occurrence and is present in the
environment in trace amounts. It is also
possible to apply an element of geochemical
nature whose substantial amounts occur in the
environmental but has no characteristic
effects. i.e. synergism or antagonism towards
an examined element. The most common
reference elements are Sc, Mn, Al and Fe
(Loska et al, 1997). Despite certain
shortcomings (Rein mann and Caritat, 2000)
the enrichment factor, due to its universal
formula, is a relatively simple and easy tool
for assessing enrichment degree and
comparing the contamination of different
environmental media.

Index of geoaccumulation (lgeo) as proposed
by Mueller, 1979 has also been widely used
to evaluate the degree of metal contamination
in terrestrial, aquatic as well as marine
environments (Sutherland, 2000; Sahu and
Bhosale, 1991; Singh et al, 1997). It is
expressed as:

Cn
Igeo = IOQZE
Where Cn is the measured concentration of
the element n in the soil and Bn is the
geochemical background value of element n
in the background or control within the study
area. The constant 1.5 is a factor which allows
us to analyze natural fluctuations in the
content of a given substance in the
environment and very small anthropogenic
influences.

Pollution load index (PLI)

Pollution load index for a particular site, has
been evaluated following the method
proposed by Tomilson et al, (1980). This
parameter is expressed as
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(CFr x CF2 X
Where n is the number of metals and CF is
the contamination factor. The contamination
factor can be calculated from the following

relation

Metal concantration in soil

CF = EBockground valus of the metal

Results and discussion

Result of the enrichment factor of Cu, Pb, Zn
and Cd in the studied coca plantations is
presented in table 1. Result showed that, the
EF of Cu ranged from 2.55-5.77 with a mean
value of 4.03. According to the contamination
categories established by Loska et al., (1997).
The studied cocoa plantations have moderate
enrichment to significant enrichment. This is
higher than Loska et al, 2004. The youngest
of all the cocoa farms studied had the lowest
Cu enrichment factor. This suggests that, the
age of cocoa plantation could be a factor
contributing to copper contamination of cocoa
plantation soils.The EF of Pb, which ranged
from 0.77-3.07 with an average value of 1.35.
It showed that the enrichment of Pb in the
studied cocoa is depletion to moderately
enrich. It then infers that the soils are not
contaminated with Pb rather, the content of
lead in the soil is from parent materials and
not as a result of anthropogenic activity
(Tablel).



Table 1: Enrichment factor of heavy metals
in cocoa soils

Cua

In Ph Cd

Farm

038

0.96 0.89
168 1.02 0.87
024

196 1.16 0.77 0.93

148

199

Efravastrab 141
Okundi 2 2.33 142 1.23 0.97
Min 2.33 1.15 077 0.76
Mlax 399 3.07 1.03
Nzan 403 249 1.35 0.93

The EF of Zn in the studied area ranged from
1.15-3.99 with a mean value of 2.49. The EF
category according to Loska et al.,, 1997
showed that Zn enrichment in the studied
areas ranged from depletion to moderate
enrichment, while the Cd enrichment factor
ranged from 0.76-1.03 with an average value
of 0.93 (Table 1) . Hence, Cd enrichment
ranged from depletion to minimal.

Geoaccumulation index

Result of the geoaccumulation index (lgeo) is
presented in Table 2. Geoaccumulation index
of Cu ranged from 0.77 — 2 with a mean value
of 1.46. Based on the categorization of Loska
et al, (1997), the studied soils ranged from
moderately ~ contamination to  heavily
contamination level. This lgeo mean value is
higher than the value reported by Loska et al.,
(2004) which was negative in farming soil in
Poland. The intake of Cu by plants is
proportional to the content of its soluble
forms in soil which increases at low pH
(Kabata-pendias and  Pendias, 1999).
Moreover,  Copper  compounds  from
anthropogenic sources are more available to
plants than the ones from natural sources.

22

Table 2: Geoaccumulation index of heavy

metals in cocoa soils

Farm Cu n Ph Cd
Grassfiell 148 1.04 -0.49 066
Grassfiel2 1.53 047 062 -0.73
Efrawa l 157 1.32 -0.53 0.58
Tahunde 1.11 074 0.=1 031
Efrawyal 137 0.5 1 048
EBokibia 1 2 0.71 0.03 -0.52
EBoki

biak2 1.94 -0.06 -0.32 061
Clundi 1 1.67 0.51 -0.49 063
EBoki

biak3 1.11 0.8 0.29 -0.49
Eendege 1.74 217 0.39 -0.62
Efrawa

strab 1.23 0.8 0.49 -0.64
Okundi 2 077 -0.06 0.3 -0.47
ALin 0.77 -0.06 1 -0.73
Aax 2 2.17 0.03 -0.47
Aean 1.46 0.75 -0.47 -0.58

lgeo fOr P in the studied soils ranged from — 1
to 0.03 with a mean value of — 0.47. The lgeo
being negative showed that the cocoa soils
studied are practically uncontaminated with
Pb. This implies that, the Pb content of the
soils is not from anthropogenic sources rather
it is from natural source. The range is lower
than that reported by Loska et al., (2004) -2.2
to 0.7 in Poland agricultural soil. The
geoaccumulation index of Zinc ranged from -
0.06 to 2.17 with a mean value of 0.75. lgeo
result showed that the range of Zn
contamination is from uncontaminated to
moderately contaminate according to Muller,
1981 classification. By the classification of
Muller, 1981 and Loska et al., 1997, the soils
studied were practically uncontaminated with
cadmium. The Cd content of the soils ranged
from -0.73—0.47. It then infers that the Cd in
cocoa plantations examined in this work is
solely from natural source.

Contamination Factor

Result of CF of the studied soils is presented
in table 3. Contamination factor of copper
ranged between 2.55 and 6 with a mean factor



of 4.04. Contamination factor of Pb ranged
from 0.76 to 3.1 with a mean factor of 1.36
while the contamination factor of Zn ranged
from 1.14 to 4.03 with an average value of 2.5
and the contamination factor of Cd ranged
from 0.76 to 1.03 with a mean of 0.96.
According to the CF classification of
Hakanson (1980), the soils studies were
minimally to moderately contaminate with
Pb, Zn and Cd. The lgeo mean values of these
three heavy metals are lower than the lgeo
mean value (2.8) reported by Loska et al;
2004.

Table 3: Contamination factor of heavy
metals in cocoa soils

Farm Cu In PhL Cd
Grazsfi=ldl 421 311 1.07 0.99
Grassfisld? 434 2.07 197

Efravsl 4.47 3.75 1.04 0.928
wahunda 324

Efrawal 388 2.12 0.76

Bokibia 1 ] 2.4 54 g
Bokibiak2 3.27 1.14 1.2 76
Olundi 1 4 78 211 212 097
Bokibiak3 324 2.62 1.16

Eendzgs 5.02 4.0 Q
Efraws strab 3.51 2.63 1.03 0.87
OkundiZ 2.55 1.43 23

Alin 1.88 1.14 0n.76 0.76
Alax & 11 1.03

Mean 1.26 0.96

MCI (Metal Contamination Index)

Result of Metal Contamination Index is
presented in fig 1. It ranged from 2 to 9.6.
According to Meybeck et al; 2004
classification of MCI, the studied soils ranged
from very low contamination to high
contamination. Result of contamination factor
(Table) showed that, Cu contamination is
responsible for the high contamination of the
entire studied area. The contribution of Pb, Zn
and Cd is minimal to the overall
contamination of the soils.
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Figure 1: Metal contamination index in
fungicide treated cocoa soils

Pollution load index

Result of Pollution load index (PLI) which is
the nth root of the multiplication of all the
contamination factors for all the examined
heavy metals is presented in fig 2.

According to Tomlinson et al, (1980), (0.0)
indicates perfection, a value of one (1.0)
indicates only baseline levels of pollutant
present and values above one (> 1.00) would
indicate progressive deterioration of the site.
PLI values of the studied cocoa plantation soil
ranged from 1.5 to 3.9. Result confirmed that
the studied cocoa farms are polluted. The PLI
can provide some understanding to the cocoa
farmers in Ondo State and all the cocoa
growing states in Nigeria at large who use
copper based fungicide in combating the
menace of black pod disease about the quality
of agricultural soils which is component of
their environment.
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Figure 2: Pollution load index of heavy
metals in fungicide treated cocoa soils

In addition, it also provides valuable
information and advice for the policy and
decision makers on the pollution level of
cocoa soil in Ondo State and the entire nation
at large.

Conclusion
The results of the various environmental
factors used (enrichment factor,

geoaccumulation index, contamination factor,
metal contamination index and pollution
index) showed that all the cocoa plantations
studied were polluted with heavy metals.
Results also showed that the overall pollution
is mainly due to the presence of copper in the
soil as a consequence of cu-based fungicide
application by farmers during black pod
disease control. However, the PLI values
confirmed that the quality of the cocoa soils
studied is deteriorating and this may have
severe impact on soil biodiversity and ground
water.
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Experimental Title: Determinants of the
occurrence of black pod disease of cocoa in
Edo State, Nigeria: a multivariate probit
analysis approach (Oluyole K.A.and. Lawal J.
0O)

Introduction

Nigeria as a developing country was rated the
second largest world producer of cocoa in the
1960’s (Adegbola and Abe, 1983), and for a
long time the crop has been generating
substantial foreign exchange earnings for the
country. However, the production of this
important cash crop for export suffered a
reduction in recent years in the country owing
to a number of factors. Villalobos (1989)
identified some of these factors as low yield,
ageing of trees, inconsistent production
pattern, use of simple farm tools and of
course disease and pest attack.
Anonymous(1979) reiterated the main
problem confronting cocoa production in
Nigeria as very low yield due to attacks of
pests and disease which are capable of
destroying more than half of the little
production. Many diseases affect cocoa on the
field. Some of them are Phytophthora Black
pod disease, Phytophthora canker,
phytophthora seedling blight, Thielaviopsis
pod rot, Cocoa swollen shoot virus (CSSV)
disease, Cherelle wilt, Charcoal pod rot and
Collar crack disease (Adegbola, 1972). But
those of economic importance in Nigeria are
three: Black pod disease, Swollen shoot virus
and Cherelle wilt (Opeke, 1987). In economic
terms, black pod disease is the most serious
disease of cocoa in Nigeria. It is caused by a
soil-borne fungus, Phytophthora palmivora
and is prevalent only during the wet season.
The disease is therefore worse in areas of
heavy rainfall. Major damage from the
disease is the rotting of both small and large
pods. Coupons, seedlings (in the nursery) and
leaves of trees are attached and killed under
specially severe disease conditions following
long periods of cool and rainy weather.
Losses due to black pod disease vary from
place to place and from variety to variety.
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Adegbola (1972) put the average at about 40
percent over several parts of West Africa and
up to 90 percent in certain places in Nigeria.
Deduction from analysis of data from the
Cocoa Research Institute of Nigeria (CRIN)
indicates that pod loss due to black pod
disease infection varies with variety of cocoa.
The average percent pod loss over the years
1962-1993 was 7.56 for Amazon |, 6.56 for
Amazon |1, 7.01 for Amazon 11 and 13.03 for
Amelonado (Tijani, 2005). Babcock et al
(1992) noted that those yield losses could be
reduced through the use of chemical control
agents (synthetic pesticides) have been
favoured because of their effectiveness
(although in many cases, this diminishes with
time), their relative shelf life (when properly
stored), and the ease with which they can be
transported, stored and applied. Eguagie
(1974) and ldachaba and Olayide (1976) have
indicated a possible loss in yields of between
50% and 70% in cocoa production if no
chemical measures were applied. It should
however be noted that much money is being
spent on the procurement of these chemicals
thus draining the income of the farmers.
Objective: This study aims to determine the
factors that favour the spread of black pod
disease in the study area.

Methodology

The study was carried out in Edo state, which
is in the southern part of Nigeria and is one of
the cocoa producing states in the country. By
National Cocoa Development Committee
(NCDC) rating, Edo state is a medium cocoa
producing state in the country. A simple
random sampling of fifty respondents was
carried out in seven Local Government Areas
(LGAS) in the state. The LGAs were Ovia
North East, Ovia South, Esan West, Owan
West, Owan East, Etsako West and Akoko
Edo. The respondents were interviewed with
the use of well-structured questionnaire. The

questionnaire was structured to elicit
information  on  socio-economic  and
demographic characteristics of  the

respondents. Prevalence of black pod disease



in their farms and the control measures on
black pod disease in their farms. The data
collected were analysed using probit model
which is a regression technique that is used
with categorical dependent variables. It is
most commonly used with binary dependent
variables that can assume only the values 0 or
1, such as the occurrence of a specific event.
The independent variable may be either
continuous or binary. The parameters of a
probit model are estimated by maximum
likelihood estimation rather than by Ordinary
Least Square. The model can be stated as:
Ci=0Xi+ei

Where,

Ci =Variable that indexes the prevalence of
black pod disease on farms (C=1 if there’s
presence of black pod disease on farm; C=0 if
there’s no black pod disease on farms).

O = Vector of unknown coefficients

Xi = Vector of explanatory variables

€1 = Stochastic error term

The explanatory variables (Xi) included in the
probit model are:

AVF = Auvailability of fungicides (Available
=1, Not available = 0).

PRP = Price of spraying pump (N)

PRF = Price of fungicides (N)

EDL= Educational level of farmers (no
formal education=0, primary education= 1,
secondary = 2, tertiary = 3, adult education =
4).

CRA= Credit accessibility of the farmer
(accessibility = 1, not accessibility = 0)

ASS = Farmers’ membership of association
(member =1, non-member =0)

PRC= Price of cocoa beans (N)

QPH= Quantity of cocoa pod husk on the
farm (Ton)

LAB= Labor availability (available =1, not
available = 0)

Results and Discussion

Probit analysis showed that the following
variables significantly affected the occurrence
of blackpod disease (Tablel). Price of
fungicides, significant at 5% level; Price of
spraying pump, significant at 10% level;
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Educational level of farmers, significant at
10% level; Farmers’ membership of
association, significant at 5% level; Price of
cocoa beans, significant at 10% level and
Quantity of cocoa pod husk, significant at
10% level. However, availability of fund,
credit accessibility of the farmers and labour
availability did not affect the occurrence of
blackpod disease significantly according to
the probit analysis results.

Price of fungicide (PRF) was a significant
determinant of the probability of a farm
having black pod disease (p<0.05). This
means that price of fungicides significantly
influence the probability of the occurrence of
black pod disease in cocoa farm in the study
area. It could also be observed in Table 1 that
Price. of fungicides (PRF) positively
influenced the probability of the occurrence
of black pod disease. This however means
that the higher the price of fungicides, the
higher the probability of the occurrence of
black pod disease. Price of spraying pump
(PRP) was also a significant factor of the
probability of the occurrence of black pod
diseases meaning that price of spraying pump
significantly determine the probability of the
occurrence of black pod disease. Educational
level of the farmers’ (EDL) was a significant
determinant (p<0.1) of the probability of the
occurrence of blackpod disease on the
farmers’ farm (Table 1). This implies that
educational level of the farmers has
significant effect on the probability of the
occurrence of blackpod disease. Educational
level however negatively influenced the
probability of the occurrence of blackpod
disease. This means that the higher the
educational level of the farmers, the lower the
probability of the occurrence of blackpod
disease. However, farmers’ membership of
association  negatively influenced the
probability of the occurrence of the disease.
Meaning that the higher the involvement of a
farmer in the association, the lower the
occurrence of BPD. Price of cocoa beans
(PCB) was a significant factor (p<0.1) of the



probability of the occurrence of BPD (Table
1). It could also be observed from the table
that PCB negatively influenced the
occurrence of BPD. Hence, the higher the
PCB, the lower the probability of the
occurrence of BPD. Quantity of cocoa pod
husk on the farm (QPH) also significantly and
positively influenced the probability of
disease occurrence (p<0.1). This implies that
QPH significantly determine the probability
of the BPD on the farms. The negative
influence means that the higher QPH, the
higher the probability of the occurrence of
blackpod disease on farms.

Table 1: Probit Result for determinants of
black pod disease

Varables

Coefficient Probability

Constant 0.3319 0.6803

AVF 1.7032 01437

PEF 0.0001%* 0.0393

PEP -0.0003* 0.0923

EDL 0.3550% 0.0879

CRA -3.8631 09998

ASS 17155 00223

FRC 0.0132% 0.0822

QPH 0.0002*% 00744

LAB -0.2808 04393

Loglikelhood -14.74032012
** Significant at 5%, * significant at 10%
Source: Field survey, 2007

Conclusion

Findings of the study however revealed that
prices of fungicide (chemicals for controlling
blackpod disease of cocoa) as well as the
price of spraying pump were significant
factors in determining the probability of farm
having black pod disease( p<0.05 and p<0.1)
respectively. The socio-economic and cultural
factor of farmers such as educational level as
well as membership of association were also
found to be significant factor (p<0.05 and
p<0.1) respectively. Also, prices of cocoa
beans as well as the quantity of cocoa pod
husk were found as determinants for the
possibility of the occurrence of BPD.
However, of all the factors investigated,
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availability of fungicides, credit accessibility
as well as labour availability were found not
to have significantly influenced the possibility
of disease occurrence. It could therefore be
concluded that the crucial determinants of the
occurrence of BPD in cocoa farms in the
study area are price of fungicides, price of
spraying pump, educational level of the
farmers, farmers’ membership of association,
price of cocoa beans and the quantity of cocoa
pod husk on farms.
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Experimental Title: Evaluation of cocoa pod
husk based organic, organomineral and NPK
fertilizers on an old cocoa farm in Ikoromaja,
Osun State (Ogunlade M.O, Aikpokpodion
P.O, Oloyede,A.A, Oluyole KA and
Adeogun, S.0)

Introduction

Wessel (1971) reported steady decline in
almost all the nutrients under cocoa plantation
with length of cultivation. Omotoso (1975)
showed that a crop of 1000kg dry cocoa beans
removed about 20kg N, 4kg p and 10kg K and
where the method of harvesting (as in
Nigeria) involves the removal of pod husks
from the field, the amount of K removed is
increased more than five folds. Nutrients are
being “mined” in cocoa farms through harvest
without replacement in the form of fertilizer
application. Cocoa soils in Nigeria are highly
depleted in phosphorus (Ogunlade and
Aikpokpodion, 2006). In spite of this cocoa
soils nutrient depletion, more than 80% of
cocoa farms in Nigeria do not use fertilizer on
their farms Ogunlade et. al (2009). Sustaining
soil fertility and increasing productivity can
best be achieved through combination of both
organic and inorganic fertilizers (Adetunji
2005). Hence, this work seeks to expose the
farmers to the use of CPH based organic and
organo-minerial fertilizers on selected cocoa
plantations in Ikoromaja, Osun States with
their active participation.

The objectives of this study, therefore, are to:
develop organic and organomineral
fertilizers from cocoa pod husks, neem
leaves, chromolaena, urea and sokoto
rock phosphate;

evaluate the effects of the fertilizers
on cocoa pod vyield with active
participation of farmers with the aim
of introducing fertilizers to them.
Methodology

The study was carried out in Ikoromaja cocoa
farming community, Osun state. This
community was selected based on their
previous working relationship with CRIN and



their interest to participate in the use of cocoa
pod husk based fertilizer on their cocoa farms.
The participating farmers (about 25) agreed
and selected a farm where the study was
carried out. Soil samples were collected,
processed and analysed in the laboratory for
their nutrient contents.The organic materials-
CPH, neem leaves and Chromolaena
odoratum were collected around the farmers’s
farm and processed. N, P and K contents of
the organic materials were determined in the
laboratory.

The selected cocoa farm was planted in 1969.
It was divided into three blocks along the
gentle slope. There were three fertilizer
treatments (i) organic, (ii) organomineral (iii)
NPK 20:10:10, plus a control without
fertilizer application.

In each of the blocks, each treatment was
administered on 4 cocoa trees.

Each of the fertilizer treatment was applied at
the rate of 100kg N/ha. Organic fertilizer was
formulated with 50kgN CPH, 25KgN Neem
leaf and 25KgN Chromolaena.
Organomineral fertilizer was formulated with
50kg N CPH and 50kN urea/hectare.
Weeding was done weeks before fertilizer
application. The fertilizer application was
carried out in June 20009.

Results and Discussion

The soil pH of the selected site was 5.8
(Tablel) which fell within the ideal pH range
for cocoa. The available P and exchangeable
K, Ca and Mg were below the critical values
of 10mg/kg,0.3, 5.0 and 0.9cmol/kg soil
respectively required by cocoa (Table 1).
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Tablel: Soil physical and chemical properties
of the selected site before treatment
application

Soil properties

Units Values

pH - 5.8
0.C gkg 133
N 18
P mgkg 16
K 0.13
Ca cmaolkg 242
Mg 0.36
Zn mgkg 6.25
Ca 8.81
Mn 718
Fe 64.3
Sand 640
Silt 160

Clay 200

The nitrogen, phosphorus and potassium
contents of the organic materials (Table 2)
indicated similar nitrogen content for both
neem leaf and chromolaena odorata.

Table 2: N, P and K contents of organic
materials
Properties

Cocoapedhusk  Neem leaf Chromolaena

Ngkg 108 139

Plzkg) 12 17

Kgks) 30§ 250 it

All the fertilizer types significantly increased
dry bean vyield compared with control
(Table3). Pod yield was highest (though not
significantly) under NPK fertilizer treatment
probably due to higher rate of nutrient release
compared to other fertilizers.



Table 3: Effect of fertilizer on cocoa dry bean
yield

Treatments

Mean cocoa dry bean yield{kg/ha)

CPH based organic fertilizer $10a

Organorineral fertilizer 960a

NPE 1030a

630b

Control

Conclusion

Significant cocoa dry bean yield increase
under fertilizer treatments compared with
control suggests the need for fertilizer
application to nutrient depleted cocoa
plantation to enhance yield.
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Experimental Title: Influence of root mat
removal and fertilizer types application on the
establishment of cocoa in the field. (Ibiremo,
0O.S, Fademi, O.A, Iremiren and Oloyede,
AA)

Objective: To evaluate effect of root mat
treatment and fertilizer application on the
performance of cocoa in the early years of
establishment.

Methodology: Six treatment combinations
was formed from two levels of root mat
treatments (with and without root mat) and
three rates of NPK fertilizer application for
experiment A. Experiment B consisted of six
treatment combinations comprising two levels
of root mat treatments (with and without root
mat) and three types of phosphate fertilizer
application. The root mat treatments was done
during transplanting while the NPK fertilizer
and phosphate fertilizer was applied a month
after transplanting. The treatments was
arranged in CRD with three replications. The
height, stem diameter, number of leaves and
leaf area of the transplanted cocoa seedlings
were regularly taken.

Results: Seedlings with root mat not removed
consistently enhanced the height of cocoa
seedlings at 3, 6, 9, 12, and 15 MAT.
Similarly, the stem diameter of cocoa
seedlings at 3MAT was significantly
improved as a result of non-removal of root
mat. However, the influence of root mat
removal on the stem diameter of cocoa
seedlings was not consistently higher than
those with root mat intact at 6 and 9 MAT it
gave higher stem diameter at 12 and 15MAT.
Root mat removal did not significantly affect
the number of leaves and leaf area of the
cocoa seedlings throughout the period of
study. P-fertilizer application did not show
significant effect on the height, stem
diameter, number of leaves and leaf of cocoa
seedlings throughout the period of study



Table 1: Influence of root mat removal and
phosphate fertilizers on the performance of
cocoa seedlings in the field.

AP GMAP

Treatmenss | HT | D | NL |14 HT N | Lla
MAT#By | 1218|0260 | 583t | 140.04° | 2403 | 057 |63 | 7286
MAT=By | 4610 {023 | 226 | 0448 | 128RF [ 082 | 684 | 0186
MATSB [ 0038 | 030% | 446 | 1109% | 2369 | 078 | 665 | 16616°
MAT=B, | 832 | 026% | 3i3a | 8833 | 1450 [ 032 | 688 | Q4LIFE
MATSP | 1043 | 038 | 405 | 13076 | 2067 | 048 | 300¢ | 14372
MAT-B | 606% | 025 | 6360 | 6049 | 1507 | 03E |07 | 9647

For each location means in columns followed
by the same letter(s) are not significantly
different by Duncan’s Multiple Range Test at

(P <0.05).
GMAP IIMAP

Treatments | HT D | N LA HT | NL | 1A
MAT-By [ 38302 | DB4E | BA4G2 | 27408 | 43248 | 130 | 134 | 17007
MAT-By | 23369 | 096 | 11915 | 117305 3800 | L0fF | 8300 | 2408
MATP | 20022 | 087 | 1308 | 10003 | 3507 | 1312 [ 100% | 22184
MAT-Py [ 20412 | 001 | 11408 | 163.80¢ | 3123% | 139t | 16.20° | 20646t
MAT-B 096 | 16783t | 17476 | 33220 | LIt | 2856 | 19946
MAT-Fy | 31002 | 095 | 1307 | 13412¢] 3690 | L0F | 129% | 22332

For each location means in columns followed
by the same letter(s) are not significantly
different by Duncan’s Multiple Range Test at
(P <0.05).
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13MAP 1EMAP
HT D NL LA
Treatments
MAT =By G3ELF 167¢ 193¢ 164.01%
MAT+E; 18.80% 1.10% 7.300 11318
MAT+F 6130 1.68% 26.30% 29345
MAT=P, 38.30¢ 287 2408 1343
MAT+P G367 137% 30.35% 216.08*
MAT=P, 80.10% 1.7 40.802 33276
For each location means in columns

followed by the same letter(s) are not
significantly different by Duncan’s Multiple
Range Test at (P < 0.05).

Conclusion: Root mat removal seemed not to
impact positively on the growth of cocoa
seedlings.



Experimental Title: Growth and early field
establishment of cocoa (Theobroma cacao) as
influenced by organic, inorganic and
organomineral fertilizers. (C.I. Iloyanomon)
Introduction

Cocoa production has expanded beyond the
conventional producing areas to areas which
are considered marginal.  This expansion
coupled with unavailability of suitably fertile
soil has made cocoa production dependant on
already exploited soil.

Nitrogen and phosphorous are the most
limiting nutrients in cocoa production, and
most arable lands in the tropics are deficient
in N and P (Kummer, 1988). Inorganic
fertilizer has been successfully used to supply
nutrients to cocoa, however, fertilizer use per
hectare in Nigeria is low when compared with
world average. This has been attributed to
high cost of fertilizers, poor distribution
network, government policies among other
reasons. This, coupled with the detrimental
effect of continuous use of inorganic
fertilizer, has made the use of inorganic
fertilizers unattractive.

Organic fertilizers are an alternative. In
addition to supplying needed crop nutrient,
they improve soil properties. Organic material
such as Cocoa pod husk (CPH), Kola pod
husk (KPH) and Chromoleana odorata
abound. There is need to explore these
materials alone or fortified within inorganic
fertilizers.

Objective:  To determine the effect of
organic and organo-mineral fertilizer on
growth and early field establishment of
cocoa.

Methodology

Field experiment was conducted in Cocoa
Research Institute of Nigeria (CRIN)
headquarters,  Ibadan, Latitude  7°40%
Longitude 3°90'E at 228 meters above sea
level. The response of cocoa seedlings to
organic, inorganic and organominera
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fertilizers tested. The treatments
consisted of:

Control (No fertilizer)

NPK

Cocoa pod husk (CPH)

Kola pod husk (KPH)

Chromoleana odorata

Poultry dropping

Cocoa pod husk (CPH) + Urea (60:40)
These seven treatments were arranged in a
Randomized Complete Block Design (RCBD)
and replicated three times. The organic
fertilizer were applied to supply 10kgN/ha.
The land was cleared, pegged, holes dug and
cocoa seedlings transplanted at a spacing of
3.1mx3.1m. Composite soil were collected at
soil depths of 0-15, and 15-30cm and bulked
to give pre-cropping samples at the beginning
of the experiment. Similarly, sampling was
done according to treatment for post cropping
analysis. The soil was air dried and passed
through a 2mm sieve for determination of
some of the physical and chemical properties
of the soil. The analysis included particle size
analysis, organic carbon content, and soil pH,
exchangeable acidity (A1%* and H*), Cation
exchange capacity. Total N, available P,
exchangeable K, Ca, Na Zn and Cu using
standard procedures. Agronomic parameter
such as plant height, stem girth, leaf area,
number of leaves, dry matter accumulation
and nutrient uptake was taken monthly
beginning from one month after plantin. Data
collected was subjected to analysis of
variance (Gomez and Gomez, 1984) and
means were separated using Duncan multiple
range test.

was

NoOUAWNE

Results and discussion

Response of number of leaves to all the
fertilizer treatments were not significant
(P<0.05) at all the sampling stages (Table 1)

Table 1: Effect of organic, inorganic and
organomineral fertilizers on number of leaves
and plant height (cm) of cocoa seedling in
Ibadan.



Numberofleaves Plant height (cm)

IMAT IMAT 3MAT 4MAT IMAT 2MAT 3MAT 4MAT
Treatments
No Fertilizer 18 9 42 428 4 449
NPK 25 28 31 15 50.7 322 7 316
Cocoa Pod Husk(CPH 24 28 14 53.0 1 541 35.
Kola Pod Husk (KPH) 18 1 9 430 4 419 476
Chromoleana 20 23 26 15 519 436 45
odorata
Poultry Dropping 18 14 421 417 420% 0 457F
CPH+ Urea (60:40) 19 24 27 10 420 431 442% 459F
SE 351 341 1.93 414 431 35 382"

Means with the same letter(s) within the same month are not
significantly different (P< 0.05) using Duncan Multiple Range Test
(DMRT).

Abbreviations

MAT Months after transplanting

* Significant at 5% level of probability

** Significant at 1% level of probability
Though NPK, Cocoa Pod Husk and
Chromoleana odorata increased number of
leaves, this increase were not significant.
Similarly observation was made on stem
diameter and number of branches (table 2)

Table 2: Effect of organic, inorganic and
organomineral fertilizers on number of
branches and stem diameter (cm) of cocoa
seedlings in Ibadan.

No.of bramehes St dameter ()

INAT IMAT SNAT JMAT INAT DNAT VAT AMAT

Treatmments
NoFertlhzer 000t

NIE [

Cacea Pod Husk CPH

Kol Pod Husk (KPH)

(hromoleana
1oty
PbyBeogme 0 0 0 !

(P lmaffldy 000

§ 04 036 03 048 000 02 0l oo
Means with the same letter(s) within the same month are not

significantly different (P< 0.05) using Duncan Multiple Range Test
(DMRT).
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Abbreviations

MAT Months after transplanting

* Significant at 5% level of probability
** Significant at 1% level of probability

Significant (P<0.05) response of plant height
to fertilizer was observed at 3 and 4 MAT.
NPK and CPH increased plant height by 25%
when compared with no fertilizer control at 3
MAT and 30% and 25% respectively when
compared with no fertilizer control at AMAT.

Similarly observation was made by Ogunlade
et al 2006 who observed that all organic
fertilizer treatments increase seedling height,
number of leaves and stem diameter. This
increase could be attributed to the availability
of nitrogen from CPH and NPK to the plant at
these sampling periods due to mineralization,
hence the utilization of this nutrient for
growth.

Conclusion

Cocoa pod husk compared favorably with the
inorganic fertilizer (NPK) on growth
parameter such as plant height at 3 and
AMAT.This could be an indication that Cocoa
pod husk could serve as an alternative
nutrient source for cocoa seedlings. The
experiment is still ongoing, there is therefore
need to conclude the experiment.
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Experiental Title: Response of cocoa
(Theobroma cacao) seedlings to varying
levels of phosphate fertilizers in Ibadan.
(lloiyanomon,C.1)

Introduction

Cocoa bean is an important export
crop. In 1960, Nigeria produced 304, 800
metric tonnes of beans (FAOSTAT, 2006),
with Nigeria next in production only to
Ghana. The advent of the oil boom, led to the
neglect of the agricultural sector, hence by
1999, yield had dropped to 225,000 metric
tonnes. Despite government’s effort to
resuscitate the industry, yields are still low.

Reasons for this decline in yield are
numerous among which are ageing cocoa
plantations, many of which are 40-60 years
old and depletion of soil nutrient due to
continuous harvesting of cocoa beans without
nutrient replenishment (Are, 1967). There is,
therefore, need to rehabilitate these moribund
cocoa plantations and establish new ones.
The establishment of new cocoa plantations is
challenging. This is because of the low
nutrient status of the soil. Phosphorous is one
of the most limiting nutrients in cocoa, and
most arable lands in the tropics are deficient
in P (Kummer, 1988). P deficiency has also
been reported on many crops in Nigeria
(Adepetu, 1983 and Adetunji 1999). The
conventional commercial phosphate fertilizers
such as single super phosphate triple super
at the peak demand (Menon and Chien, 1990;
Komolafe, 1997). This, coupled with the need
to conserve scarce foreign exchange, has
necessitated the search for alternate sources,
of fertilizer which are available and
environmentally friendly.
Geological survey has shown that extensive
deposits of Rock Phosphates can be found in
five sedimentary basins in Ogun, Sokoto,
Delta, Imo and Anambra States of which
Ogun and Sokoto rock phosphate have been
found to be in commercial quantity with high
elemental P. (Adegoke et al.,1989). The use
of this rock phosphate as P source is a
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promising option (Adeniran and Sobulo 1995;
Obigbesan and Udosen, 1995). This is
because they are relatively available and more
environmentally friendly. This, coupled with
their liming ability, has made them an
attractive alternative as little work has been
done on the use of rock phosphate on cocoa in
Nigerian soils. There is, therefore, the need to
assess Sokoto rock phosphate as an
alternative P source. Also, 4-5kgP/ha has
been recommended for cocoa seedlings in the
year of planting on cleared arable land. There
IS need to assess this rate and other rates to
determine the most effective rate for cocoa
seedlings.

Objectives

This study aims to
Evaluate the effectiveness of Sokoto
Rock phosphate as alternative source
of Phosphorous for cocoa seedlings,
Evaluate the effect of varying levels
of phosphate fertilizers on growth of
cocoa seedlings.

Methodology

The experiment was conducted in the
screen house of Cocoa Research Institute of
Nigeria (CRIN). The treatments were a
factorial combination of two cocoa variety
(T12/1233 and T63/970), two types of
phosphate fertilizers (Single Superphosphate,
Sokoto rock Phosphate and four levels of
phosphate fertilizers (0, 4, 8 and 16kgP/ha).
These twenty four treatments were arranged
in a completely randomized block design with
four replications. The soil used for the
experiment was an alfisol, collected from O-
15cm depth of an old moribund cocoa
plantation within CRIN. The soil was air-
dried passed through a 2mm sieve and 5kg
weighed into plastic plots. A sub-sample of
the soil was taken and analyzed for some of
its physical and chemical properties.

Soil pH was determined in soil/water
solution of 1:2:5 ratio (Thomas, 1996) and
values read with a pH meter. Particle size



analysis was determined by hydrometer
method (Gee and Or, 2002) and soil texture
determined by using a textural triangle (soil
survey staff, 2003). Organic carbon was
determined by dichromate wet oxidation
method by Walkey and Black (1934) as
modified by Allison (1984). Soil organic
matter was obtained by multiplying organic
carbon by a factor of 1.724. Total Nitrogen
was determined by Microkjeldah method
(Bremner, 1960). Available P determined by
Bray-1 method (Bray and Kuntz, 1945) and P
in the extract determined colorimetrically by
Molybdenum blue method as modified by
Murphy and Riley (1962)

Exchangeable bases (K, Ca, Mg, and
Na) were extracted by reacting with
ammonium acetate (Soil Survey Staff, 2003),
and K and Na in the filtrate determined using
a flame photometer. Ca and Mg were read
using an Atomic absorption
spectrophotometer (AAS) (Pratt, 1965a; Pratt,
1965b). Exchangeable acidity was determined
by filtration titration method (McLean, 1965).
Cation exchange Capacity (CEC) was
determined by summation of all cation and
effective cation exchange capacity (ECEC)
was by summation of exchangeable bases and
acids.

Sokoto rock phosphate (SRP) was analyzed
for P, Ca, Mg, K, Al, Feand C.

Data was collected monthly for six
months on plant height, no of leaves, stem
diameter, stem, root and leaf dry matter and
total dry matter were taken at 2, 4 and 6
months after planting (MAP). At these
periods, the plants were harvested, roots
washed, detached into root, leaf, and stem,
oven dried and weighed

Data collected was subjected to
analysis of variance (Gomez and Gomez,
1984) and means were separated using
Duncan Multiple Range Test (DMRT).

Results and Discussion
Physical and chemical properties of the
experimental soil are shown on the table 1.
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The soil used was sandy loam, slightly acidic
with pH of 6.43-6.67. The soil was low in
fertility with N, P and K, values of 1-1.1g/kg,
3.17-3.2mg/kg and 0.11- 0.15 cmol/kg
respectively. The P and K values fell below
the soil critical value of 10mg/kg P and K
0.3cmol/kg soil required for cocoa (Egbe et
al, 1989). The N content of 1-1.1g/kg was
above the soil critical value of 0.9g/kg
required for cocoa. The organic carbon was
11.33-11.7g/kg. This was also below the
recommended 20% required by cocoa. The
soil was from a moribund cocoa plantation.

Effect of phosphate fertilizer on number of
leaves was significant (P<0.05) at 2 and
7months after planting (MAP) (Table 2). At 2
MAP, the application of Single Super
Phosphate (SSP) at the rate of 8 and
16KgP/ha significantly (P<0.05) increased
number of leaves when compared with SSP
applied at the rate of 4kgP/ha and Sokoto
Rock Phosphate (SRP) at all levels.
However, there was no significant difference
between SSP applied at the rate of 16kgP/ha
and control. At 7 MAP, increasing SSP rate
from 0 to 4kgP/ha had no significant effect on
number of leaves. Further increase to 8kgP/ha
and 16kgP/ha resulted to increasing leaf

number by 8% and 42%  when
control.16kgP/ha as SSP  significantly
increased number of leaves by when

compared with other treatments. SRP at all
levels had no effect on number of leaves.
There was no significant different between
the two cocoa varieties (Tables 2).

The effect of phosphate fertilizer on plant
height was significant (P<0.05) only at 4AMAP
(Table 2), with 4kgP/ha as SSP producing
significantly taller plants when compared
with all other treatments except 16kgP/ha
applied as SSP. This was however not
observed at 7MAP. Cocoa variety T12/1223
was superior in height to T63/970 with height
increases of 3%, 15%, and 12% when at 2, 4,
and 7TMAP (Table 2).



Effect of phosphate fertilizers on stem
diameter was significant (P<0.05) only at
7MAP (Table 3).Increasing SSP rates from 4
to 8kgP/ha had no significant (P<0.05) effect
on plant diameter. However, further increase
of SSP from 8kgP/ha to 16kgP/ha resulted in
significant increase in stem diameter with
increases of 30% when compared with
control. SRP at the rate of 4kgP/ha depressed
stem diameter, (Table 3) while SRP at the rate
of 8 and 16kgP/ha had no effect on stem
diameter. There was no significant difference
between the two cocoa varieties.

Phosphate fertilizers had no significant effect
on root length, stem dry matter (Table 3) root
dry matter (Table 4), shoot dry matter and
total dry matter (Table 5). Similarly there was
no significant difference between the two
cocoa varieties in stem dry matter, root length
(Table 3) and total dry matter (Table 5).
However, the effect of variety on stem dry
matter was significant (P<0.05) only at 2MAP
(Table 3) with variety T63/970 having
significantly higher stem dry matter. This
effect was not observed at all the other
sampling stages. Similarly. T63/970 had
significantly (P<0.05) higher root dry matter
at 2 MAP and 4MAP but this was not
observed at 7MAP. Cocoa variety T12/1223
was superior in leaf dry matter (Table 4) and
shoot dry matter (Table 5).

Table 1: Some physical and chemical
properties of the experimental soil.

Sl degth

Parameters 0-13em

pH 643
0C (gke) 117
Nigks) 1.1
Pimgkg) 32 317
013
Cafemol kg soil) 2 137

E(emol kg soil)

Mg(emol kg soil) 243
063
0.69
381
300
41
46
Fe(mg kg soil) b 31
700 T4
160 132
240 4

Sandy Loam

Nafemol kg soil)
Exchacidity
CEC

In(mgkg sol)
Cu(mgkg soil)
Mn (mgkg soil)

Sand(gkg)
Sitt (zkg)
Clay(gkg)

Textural Class Sandy Loam
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Table 2: Effect of varying levels of phosphate
fertilizers on number of leaves and plant height
(cm) of cocoa seedling in Ibadan.

No ofleaves Plantheight (cm)
Treatments 1MAP 4MAP TMAP 1MAP 4MAP MAP
Variety
TI13 1181 JEAH 30n 156 30402 642
T63970 117 1383 931 Wb 43730 512
SED 019 118 193 0.76* 1 2450
Fertlizerlevels
OKgPha 12672 292 1767¢ 2693 4877 616
S5P4 KgPha 1133 AR 29.83hc ALY 21N 6.8
SSPS KgPha 1283 1333 3133b 453 433le 152
SSPI6KPha  1300a 1800 393% L) 30923b 675
SRP4 KgPha 11170 020 2633¢ 1333 43.06c 603
SRPS KgPha 1130b 1350 1967¢ ENE] 4515 318
SRP16KgPha  1L1Th 1233 1817 pENL Ul 93
SED 059 136 387 132 309 189
Interaction
Varietys N8 N N§ N N§ N8
fentlizer

Means followed by the same letter(s) within the same treatment
group and month are not significantly different (P<0.05) using
Duncan multiple range test.

Abbreviations

NS Not Significant

MAP Month after planting

SRP Sokoto Rock Phosphat7

*  Significant as 5% level of probability
SED Standard Error of Difference

**  Significance as 1% level of probability
SSP  Single Super phosphate



Table 3: Effect of varying levels of
phosphate fertilizers on stem diameter (cm),
stem dry matter (g) and root length (cm) of
cocoa seedlings in Ibadan.

Stem dameter o) Stem dy mattn o) Ract

Jength cm)
Tames M P MY AP 40P P P
Variey
T 04 0% 1 138 i 1617 48
TENT0 04 08 A i 135 56
$E 0 03 163 o 03 16
Fortlizr lvels
0F 04 0% 0 137 i u 4l
WK 04 0% L0 130 il 163 39
SPiKh 04 0% 038 13 i 133 i
SPI6KP 040 08 1 13 Y Y i
SR 04 07 087d 1 It 17 48
SEPh 04 07 09 1 4 U3 00
SPGEPR 04 08 09 14 i 1330 4
§E 0l iH UL () 0 26 i
nteraction
Yy i W i M i i
fotlze

Means with the same letter(s) within the same treatment
group and month are not significantly different at (P<0.5)
using Duncan multiple range test.

Abbreviations

NS Not Significant

MAP Month after planting

*  Significant as 5% level of probability
SED Standard Error of Difference

**  Significance as 1% level of probability
SSP  Single Super phosphate

SRP Sokoto Rock Phosphate
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Table 4: Effect of varying levels of
phosphate fertilizers on root dry matter (g)
and leaf dry matter (gm of cocoa seedlings
in Ibadan.

Doty g Lesfdvmattr )
Tramens 1N Hig TN i g TNAP
Varify

T 0§ 20l 4 M i lifn
T84 0T JE ] ) 125
§D 00 02 106 i 039 [y
FertlierLevels

OKeha 0% 19 ) 16 67 33
8P4 EePn 0§ R} 1§ k) I 1633
$3PEKgPha 0f L6 A ] 8] T 133
P15 KePha ) ) o 13 i 133
S Kt 03 il i3 15 P 1203
K 03 3 i) 1% Tl Ui
P16 KsPhy ! 1! 03 i e i
§ 03 05 i 03l LF 15
Tnteraction

Vaneys 18 1§ M M N N
fendze

Means with the same letter(s) within the same treatment
group and month are not significantly different at (P<0.5)
using Duncan multiple range test.

Abbreviations

NS Not Significant

MAP Month after planting

*  Significant as 5% level of probability
SED Standard Error of Difference

** Significance as 1% level of probability
SSP  Single Super phosphate

SRP Sokoto Rock Phosphate



Table 5: Effect of varying levels of
phosphate fertilizers on shoot dry matter (g)
and total dry matter (g) of cocoa seedlings in
Ibadan.

Shoot dy matter(z) Total dry matter(g)

Treatments IMAP TMAP IMAP

Variety

T 18
T63970 180
SED 011
Fertilizer

Levels
OKePha

§8P4KePha 362 133
SSPEKgPha
SSP16KePha 363 13
SRP4 KePha 34 111 18
SRR KePha
SRP16KgPha )
SED

8 437 1349
BAL 468 137 367
- 04 09§ 313

487 1209
43 15
3 1378 13
44 1613
400 144 8
446 1363
43 1100 3

466 047

Interaction

Vanietyx N NS NS N3 N§

fentlizer

Means with the same letter(s) within the same
treatment group and month are not significantly
different at (P<0.5) using Duncan multiple range test.

Abbreviations

NS Not Significant

MAP Month after planting

SRP Sokoto Rock Phosphate

*  Significant as 5% level of probability
SED Standard Error of Difference

**  Significance as 1% level of probability
SSP  Single Super phosphate

The positive response of cocoa seedlings to
16kgP as SSP could be attributed to the low
available P status of the soil (3.2mg/kg) when
compared with soil critical P value of
10mg/kg required for cocoa and the quick
release of P205 from SSP when compared
with SRP  hence improved nutrient
availability resulting to increased uptake and
better growth in form of leaf number and stem
diameter.
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The non-response of cocoa seedlings to SRP
at all levels could be attributed to slow release
of phosphorous in SRP due to slow
materialization. The P20s in SRP was
therefore not available during the period of
the experiment and might be available for
longer period on the field, for a tree crop like
cocoa. Similar observation was made by
(Aisueni and Ekhator 2009) in the green
house who observed that SRP alone did not
significantly enhance palm growth in the
green house. Imogi et al also observed that
palm trees on the field treated with SRP and
crystallizer had no effect on branch number
and palm yield until after 5 years of fertilizer
application.

Conclusion

Soils of moribund cocoa plantation or
previously cropped lands with low soil
available P, 16k g P (37kgP2 0s)/ha could be
applied. The use of SRP application could be
beneficial for longer period on the field for
tree crops such as cocoa. There is need to
carry out evaluation of SRP on the field.

CASHEW PROGRAMME

Experimental Title: A preliminary report on
the damage characteristics of helopeltis
anacardii on anacardium occidentale 1.
(Mokwunye, 1.U; and T.C.N. Ndubuaku)

Introduction

The cashew, Anacardium occidentale L., a
resilient and fast- growing evergreen tree.
Native to North-eastern Brazil, the cashew
was introduced to Nigeria by Portuguese
traders in the 15" and 16™ century. The crops
grows well in almost all the agroecological
zones in Nigeria. It is important nut crop that
provides food, employment and foreign
exchange to many in developing countries.



The known economic insect pests of cashew
are Analeptes trifasciata Fabricius
(Coleoptera: Cerambycidae) which girdles
stems and branches, the red-banded thrips-
Selenothrips rubrocinctus Giard
(Thysanoptera: Thripidae) which attack the
leaves and the fruit scrapper- Pachnoda
cordata Drury (Coleoptera : Scarabaeidae) in
descending order of importance (Adeyemo
and Okelana, 1989). Following field
observations and reports from the CRIN HQ,
Ibadan and CRIN sub-station, Ochaja, Kogi
State of the devastating occurrence of the
inflorescence and twig dieback on both
mature and young stands on the plots, it
became imperative to understand the source
and a search through literatures revealed that
Helopeltis anacardii, a bug is involved in the
dieback condition. Helopeltis spp are the most
serious insect pests of cashew in the tropics
(Stonedahl 1991).

This insect causes serious damage to the
tender shoots, the inflorescence, the
developing apple and the young nut. Peng et
al. (1995) reported that the tree can be
completely destroyed by this pest. It was
against this backdrop that this investigation
was carried out to monitor the seasonal
distribution insect pest for the purpose of an
effective control.

Materials and Methods:

This research activity was carried out on a
lha cashew germplasm plantation located at
the CRIN Head -quarters in lIbadan. The
cashew plantation was established in 2005
and planted in geometry of 6m by 6 m with a
total of 320 stands. Ibadan has an annual
rainfall average of 2000mm with a bimodal
pattern. CRIN is located in the humid
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rainforest ecosystem with mean solar
radiation of 18mj/m?/day. It lies between the
latitude 7°30°Nand longitude 3° 54°E at an
altitude of 200m above sea level.

Twenty mature trees were randomly sampled
on a fortnightly basis from the base to girth at
breast height of 1.5m for the bug. They were
collected by means of sweep nets. Parameters
measured were the total number of fresh
flushes, numbers of freshly damaged flushes
and the number of H.anacardii found.

Damage Assessment

The adult bugs were collected from the field
and bagged in muslin cloths which were
attached to cashew shoots. They were
monitored daily for 1 week to determine their
mode of feeding, parts of cashew plant fed on
and their feeding signs.

Result and Discussion

Table 1 shows the mean fresh damage caused
by H.anacardii during the field survey on
cashew plantation between July 2008 and
April 2009. The bug was present at varying
levels of infestations throughout the period of
survey. The highest mean fresh damage of
46% was observed in August 2008 closely
followed by 38.5% in September. The lowest
mean fresh damage of 11.06% and 12.26%
were noted in March 2009 and November
2008, respectively. Field collection of the bug
showed that the males were consistently
slightly more than females, which may be an
indication that the eggs had high probability
to be fertilized and hatched. It was also
observed that males are slender and smaller in
size compared to the females with enlarged
abdomen.

In previous studies carried out in Nigeria on
the survey of cashew insect pests, H.



anacardii was not included as a major pest of
cashew nevertheless, this preliminary studies
indicates the incidence of this bug all year
round on cashew plantation; this corroborates
Mokwunye et al., 2008. The population size
is closely related to the flushing and
flowering seasons of cashew due to the
abundance of food source. This insect causes
serious damage to the tender leaves, the
growing tips, inflorescence, apple and nuts
(Peng et al., 1998). They suck sap from the
host plant and the feeding sites are marked by
black patches which elongates after some
days and in some cases, gum exudes from the
site. And in case of severe infestation, it can
lead to dieback caused by secondary
infestation of fungi.

Table 1: The mean fresh damage percentage
of H.anacardii on A. occidentale in CRIN
Germplasm plot, CRIN, Ibadan.

Months  Meannos. ofnew flushes  Meannos. of fresh damage % damage

July ‘08 1343 833 3646
Ang 08 10.00 1480 46.00
Sept. 08 420 1.60 3830
Oct. 08 2928 6.0 18
Nov.'08 2833 348 1116
Dec. 08 3280 §.03 1440
Jan. 09 4078 §.33 0

Feb. 09 2503 15 1338
March 09 EANA i 11.06

Aprl 09 04 510 1731
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Experimental Title: Effects of organo-
minerals and Inorganic fertilizer on the
performance of cashew seedlings (Adebowale
L.A, Daniel M.A, Ogunlade M.O, and Akanbi
0.5.0)

Introduction
Cashew is a tropical crop which belongs to

the family Anarcadiaceae and is a native to
arid north eastern Brazil. Cashew is an



important nut crop that provides food,
employment and foreign exchange to many in
developing nations. Of all nuts, cashew is
second only to the almond in commercial
importance (Rosengarten, 1984). Cashew
thrives at temperature of up to 40c (105f).The
price of inorganic fertilizers can neither be
predicted nor controlled since the basic raw
materials have to be imported (Fagbenro and
Agboola 1983).The federal government
reduced (if not totally removed) subsidies on
fertilizers that are available (Olaniyan et al
2000).While poor farmers fund and untimely
availability of the fertilizers have always
limited access to fertilizers.

Soil productivity and its sustainability has
been one of the major constraints of tropical
Agriculture, the continuous use of inorganic
fertilizers has been found to only increase
yield for some years but in the long run leads
to decreasing base saturation ,acidification
and a drop in pH (Phicot et al,1981,Isherwood
2000). Agboola and Obigbesan, 1975,
Schridar et al 1985Akanbi et al, 2004)
reported that the combination of minerals and
organic fertilizers termed Organo-mineral
(OMF) has been found to improve the
productivity of tropical soils more than the
sole use either of the two types of fertilizers.

Materials and Method: The experiment was
carried out in the greenhouse at Cocoa
Research Institute of Nigeria (CRIN)
Headquarter Ibadan. Top soils were collected
at cashew plots, Ibadan at 0-15cm depth. The
soil samples were air- dried for two weeks
and crushed, sieved using 2mm sieve. Sixty-
three plastics pots each filled with 5kg soil
.The cashew nuts were soaked in water to
determine viability. Two viable cashew nuts
were planted in each 5kg plastic bucket
containing 5kg of top soils. Two Organo —
mineral fertilizer (A-fortified with urea and
B-non fortified) were collected from Pace-
setter mineral fertilizers plant, Bodija, Ibadan.
Organo- mineral fertilizer A and B were
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applied at 0, 10,20kgN/ha and NPK 15:15:15
at 0, 10,20kgN/ha were used. All treatment
were replicated and set up in greenhouse in a
completely randomised design (CRD).Seven
fertilizer treatments applied on three cashew
nut sizes to gives twenty-one treatment
replicates three times were used for the
experiment. Agronomic growth parameters
were taken monthly basis.

Results and Discussion
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Figurel: Effect of organominerals fertilizer
on the growth and dry matter yield of jumbo
nut cashew seedlings
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Figure 2: Effect of organo-minerals fertilizer
on the growth and dry matter yield of medium
nut cashew seedlings
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Figure 3: Effect of organominerals fertilizer
on the growth and dry matter yield of small
nut cashew seedlings

Discussion

From figurel above shows, the effect of
organo-mineral fertilizer on the growth and
dry matter yield of cashew seedlings jumbo
nuts. Treatment of NPK at 20ton/ha has the
highest value for leaf area of 131.90cm but no
significant difference in PCB at 10ton/ha.
But however, Pacesetter A (PCA) at 10ton/ha
had the lowest value, compare to the control
and all the other treatments though there was
there is no significant between them. In terms
of plant height, PCB at 10ton/ha has the
highest value of 45.20cm,followed by PCA at
20ton/ha has the value of 44.92cm but no
significant difference compare to other
treatment. For dry matter yield NPK at
20ton/ha has the highest dry matter weight of
0.70gm, though PCB at 10ton/ha and PCB at
20ton/ha have no significant difference. On
girth NPK at 20ton/ha has the highest value of
0.70, but no significance difference between
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other treatment. At PCA 20ton/ha and PCB
10ton/ha have the highest value of number of
20, compare to other treatments.

Figure 2 shows the effect of organo-mineral
fertilizer on the growth and dry matter yield
of cashew seedlings medium nuts. In terms of
plant height, PCA at 20ton/ha shows the
highest value of 51.73cm, but no difference in
other treatments. For leaf area it shows NPK
at 10ton/ha shows the highest value of
120.60cm compared to other treatment. PCA
at 20ton/ha and PCB at 20ton/ha have the
highest value O0f 20 of number of leaves,
compared to control, PCA at 10ton/ha, PCB
at 20ton/ha and NPK at 10ton/ha while the
NPK at 20ton/ha has the least value of 11
number of leaves. It shows that NPK at
20ton/ha has the highest girth value of 0.64
compare to others treatments. Dry matter
yield of PCA at 20ton/ha has the highest
value of 12.20 follow by PCB at 20ton/ha has
the value of 11.83 and compare to other
treatment.

In Figure 3 as shown above, the effect of
organo-mineral fertilizer on the growth and
dry matter yield of cashew seedlings small
nuts. It shows that PCA at 10ton/ha has the
highest value of 99.40 cm on leave area
compare to all, While the control had the
lowest value of 68.57 of leaf area. In terms of
height ,NPK at 10ton/ha had the highest value
has indicated on the graph follow by PCA at
10ton/ha has value of 25.00cm,while PCB at
20ton/ha has the least value of 20cm. PCA at
10ton/ha shows the highest girth value of
0.59,but no significance difference compare
to other treatments. PCA at 10tons/ha has the
highest no of leaves of value of 17.00, follow
by PCA at 20tons/ha has value of 16.00,while
NPK at 20tons/ha has the lowest value of
11.00 no of leaves for the plant . In terms of
dry weight, PCA at 10tons/ha has the highest
value of 8.10gm,while PCB at 10tons/ha have
the lowest dry matter weight of 6.4gm.



Conclussion

From the results above it shows that
organomineral fertilizer known as PCA at
20ton/ha for medium nut sizes have the
highest value of plant height (51.73cm). NPK
at 20ton/ha for Jumbo nut sizes have the
highest leave area of value 131.90cm. In
terms of PCAL, PCA2, and PCB1, have the
highest number of leaves for both nut sizes. In
dry matter yield it shows that PCA2 have the
highest value in medium nut sizes compare to
other treatments. It showed from results that
organomineral fertilizer A and B perform
better compared to inorganic fertilizer .Due to
scarcity, and too costly of inorganic fertilizer,
organomineral fertilizer was readily available,
cheaper and easy to have access.

Constraints: Insufficient fund.
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Experimental Title: Evaluation of water
requirement of cashew seedlings (green-
house) (Daniel M.A Ibiremo, O.S Ogunlade
M.O)

Introduction:

The establishment of Cashew seedlings has
been faced with a lot of water stress thereby
resulting in very low percentage of
establishment of seedlings. Though among all
the tree crops, cashew tends to be adaptable to
wide range of climatic variability with little to
water stress. Irrigation has been reported to
be of the best way of salvaging the young
seedlings especially during the first 3 - 4
years of field establishment. Hence this study
was carried out to evaluate the water
requirement of cashew seedlings the green
house

Methodology

Composite soil samples were collated from
cashew plantation at 0-30cm, air dried, and
sieve to pass through 2mm sieve. Sub
samples were collected for analysis and water
holding Capacity (Gravimetic methods)
determined. The sieved soil samples were put
in 5 Itrs plastic pots perforated at the bottom
and arrange at 30cm distance. Cashew nuts
were collected and sown in each of the pot in
the green house.



A storex tank of 2000Its capacity was placed
on a brick stand and main pipes of thickness,
sub-mains and laterals with drippers at 30cm
each were placed at the centre of each pot, the
pot were arranged in a complete randomized
design with four replicates and the water
application were scheduled as

- According to drippers = on lateral

with 5.6 m3/h
- Duration of application= to be
determine
- Days of application = to be
determine.
Factors that were considered during the

experiment were as follows

Crop Type Growth Period Soil Type Irrigation Method
A Growth stage days
E. Stagelength date
C. Period tnm
D. Precnt'stage %

E. Precoeffves tnm
F. Effprec. F=D./100 mm
H.Net. Eva:s 3=G.B tnm

I FCWT %

I FCWT %
E.WPWT %

L. Aval Mois N+mm %

M. ED g'em3
N. Aval MoisM-L %

0. Avail rZDe crm
P, Availl H20 1z P=0* N/100 tmm
Q0 Allow. Deplin Y

E. Allow Defic R=0*P/100 %

5. Witted area %

T. Crop coef. %

Table 1: Physical and chemical properties of
the soil used.

Soil properties WValies

pH (H:0) 6.43
Sand z'kg 635.00
St 149.00
Clay ~ 163.00
Total N ™ 0.82
AvilPmzkg 0.68
Exch. K Cmolkg 0.96
Mg - 2.03
Ca 0.37
Crg.C gkg 1.00
Texture sandy clay loam
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Table 2: Irrigation schedule calculations

Crop type: cashew; growth period:
seedlings; soil type: alfisol irrigation
method: pressurized drip

Equation it Value
A Grovth stg days 180
BE. Stageleng date

C. Perod mm 30
D. Pracnstag % 73
E. Precneff mm 373
F. Effprec. F=D.100 nm 11
H. Net Eva:s?S=GEB mm 1980
I FOWT % 1842
I FOWT % 20
K. WEWT % 12
L. Aval MoizN+mm % 3
M. ED g'cm3 1.3
N. Aval MoisM+L %% 12
0. Avail 1ZDe sl 43

P. Avall H20 2 P=0*N100 mm 340
Q0 Allow. Depli % 23
R. Allow Defic B=Q*P/100 %% 133
5. Witted area %% 73
T. Cropcoef. %% 0.33
Results

The result of the soil of the study area is
presented in (Table 1) .While that of water
requirement is presented in (Table 2). The
growth stage of cashew seedlings in the green
house for six months (180 days) which show
that, the stage length was 180 days with
percentage of stages 50mm. The percentage
effectiveness of water was found to be around
55% while average evaporation was found to
be about 11mm with total evaporation
1980mm. This could be attributed to the high
relative  humidity and the prevailing
temperature.

Mean while net evaporation, field capacity
and welting points were found to be minimal.
The resultant outcome of the above
parameters was the low available moisture.
There was no significant changes in the bulk
density while available moisture in the root
zone remain at 45 and 5.4mm respectively
after allowable depletion of 25% ,a deficit of
1.35mm was obtained showing that there was
a wetted area of 65% (Table 2).



The crop coefficient of 0.3 was found to beTable 2: Irrigation schedule calculations Crop

ideal for seedling stage (in the green house).
Therefore, from the ongoing, the available
daily water for cashew seedlings of 3.66mm
was found to be ideal. The interval between
irrigation will deepen on the clay content of
the soil .The determination of net water
requirement, irrigation efficiency and water
application rate is ongoing.

Conclusion:

The amount of water required in the green
house need to be further studied in the field
before a conclusive water requirement can be
given.

Constraints:  Untimely release of fund
affected prompt supply of water and other
needed input.

Location: Ibadan.

Level of Implementation: Green house one-
going, field trails to start soon

Status: On-going

Outlook: Field evaluation is necessary in
ideal conditions.

Table 1: Physical and chemical properties of
the soil used.
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type: cashew; growth period: seedlings; soil
type alfisol irrigation method: pressurized
drip

Equation unit Value
A Growth stage days 180
B. Stagelength date

C. Penod mm 0
D. Precnistag £ 7

E. Precn'eff mm 375
F. Effprec. F=D. 100 mum 11
G Avaldaily.Eva mim

H. TotalEva. s H=G*B mm 1980
I MNet Eva:zI=H.F mm 1942
I FOWT % 20
K WPWT % 12
L. Awval Moeis L=]-K U i
M. BD gum 1.3
N. Aval MoisM*L Yo 12
0. Avail rzDepth cm 43

P AvailH0 rz P=0* N/100 mm 540
Q  Allow. Depli Yo 25
R Allow Defic B=0FPF/100 £ 135
5 Witted area Yo 75
T. Crop coeff. Yo 033
U AvDalH.OU=T*1'B mm Not yet determine
Vo Intervbtwir V =B/'U days -

W Net HyOan W= U*V*10 m’ ha

X DImmeeff. %
T H;0appln Y=w({100)

w4

COFFEE PROGRAMME

Experimental  Title: Frequency  of
occurrence and geographical distribution of
plant-parasitic nematodes on coffee in Nigeria
(Orisajo, S.B., Fademi, O.A. Okeniyi, M.O.
and Dongo, L.N.)

Introduction

Coffee is an important crop and extensively
cultivated in about 60 tropical and subtropical
countries. The main regions of coffee
production over the world are South America
(45%), Asia and Oceania (26. %), Africa (13
%), Mexico and Central America (16%)
(ICO, 2010). Coffee is a major source for
foreign exchange, and contributes
significantly to the economy of developing
countries (Waller et al., 2007). But, coffee
production in Africa has largely stagnated
over the past two decades. This reduction in
production has been attributed to a number of
factors including poor management practices,



soil infertility, inconsistent government
policies, poor pricing and losses due to
damage by pests and diseases (Musoli et al.,
2001). Pest populations, nematodes for
example, may build up to damaging levels in
perennial crops, and coffee is no exception
(Waller et al., 2007).

Plant-parasitic nematodes have a
substantial economic impact on coffee in
most coffee-producing countries. They are
regarded as the major limiting factor in coffee
production and worldwide coffee losses have
been estimated to approximately 15%
(Campos & Villain, 2005). In Nigeria, there is
a paucity of information regarding plant-
parasitic nematode species associated with
coffee. Hence, a survey of the major coffee-
growing region of the nation becomes
imperative. This will provide a good picture
of the distribution of nematodes in different
locations where coffee is grown and assist in
identifying coffee cultivars resistant to these
plant-parasitic nematodes. Therefore, an
extensive survey of the coffee production
areas of the country was conducted to obtain
information on potentially harmful plant-
parasitic nematodes associated with coffee
species, both in soil and in roots.

Materials and Methods

Nematode Survey

Nematological surveys were carried
out in seven localities in six States with coffee
farms, experimental fields or germplasm
plots, representative of the coffee producing
areas of Nigeria in 2010. These include:
Kusuku (Taraba State) where Coffea arabica
(Arabica coffee) is grown, while Ajassor,
Okundi (Cross-River State), Uhonmora (Edo
State), Kabba (Kogi State), Owena (Ondo
State) and Ibadan (Oyo State) grow Coffea
canephora (Robusta coffee). A total of 320
soil and root samples were collected from the
rhizosphere region about 50-70 cm from the
base of the plants and at a depth of 20 cm.
The altitudes of the sampled areas were
1,460, 122, 121, 140, 440, 178 and 122

47

meters above sea level for Kusuku, Ajassor,
Okundi, Uhonmora, Kabba, Owena and
Ibadan, respectively.

Processing of soil and root samples

Aliquots of 250cm® sub-sample soil
from 500cm® each composite sample were
assayed for nematodes by sieving and
decanting (Cobb, 1918). After decanting, the
sediment was assayed for nematodes using
the Whitehead & Hemming (1965) tray
modification of Baermann (1917) technique
as described by Coyne et al. 2007. The root
samples were washed, pooled, chopped into
approximately 1-cm-pieces and thoroughly
mixed. A 5g sub-sample was put in 100ml
water in a kitchen blender. The root was
macerated 3 times for 10 seconds, separated
by 5 seconds intervals, and the nematodes
were extracted from the resulting homogenate
using sieve method (Speijer & De Waele,
1997). The nematode suspension was diluted
with water in a graduated cylinder to 10ml.

Prior to counting, solution containing
nematodes were agitated thoroughly and
nematode populations were determined in 1
ml distilled water suspension in a counting
dish  (Doncaster, 1962)  under a
stereomicroscope and expressed per 250cm?
soil or 5 g roots. A mean of 3 counts was
taken in each case. Nematodes were
transferred with an eye lash picker to a slide
with a drop of water, covered (with a cover
slip) and examined under a compound
microscope with a 40, 60 and 100X objective
for identification using taxonomic keys (Hunt
et al., 2005) and counted. The identification
and counting was repeated three times and
mean population of nematodes/sample
calculated.



Pathogenicity Tests:

Coffea arabica and C. canephora
seedlings collected from the locations were
allowed to stabilize in the sreenhouse for two
weeks and  thereafter  subjected to
pathogenicity tests. The pots with the coffee
seedlings were inoculated with 5,000
Meloidogne incognita eggs obtained from the
pure culture on the roots of Celosea argentea
using Hussey and Barker (1973) sodium
hypochlorite (NaOCI) method. Uninoculated
units served as control. Normal watering of
seedlings as obtains in coffee nurseries was
carried out. Fortnightly, growth parameters
such as plant height, stem girth, and numbers
of leaves were recorded. The experiment was
terminated 24 weeks after inoculation. To
assess infection the roots were carefully freed
of soil, washed under a gentle stream of tap
water, mopped and galls counted using a hand
lens at 3-5 X magnification. Root galling was
assessed using the 0-5 gall index (Sasser et
al., 1984). Nematode eggs were collected
from each root system using sodium
hypochlorite method (NaOCI) of Hussey and
Barker (1973) and counted. Aliquots of
250cm? soil samples from each pot were
assayed for juveniles of M. incognita using
the modified Baermann technique (Coyne et
al., 2007).

Data Analysis

Prior to statistical analyses, data were
checked for normality and homogeneity of
variances, and transformed where necessary.
A log transformation [loglO(x + 1)] was
applied to the data on nematodes (densities
per 250cm? soil, densities per gram root and
gall index). The determination of disease
incidence was based on the nematode
population per root system and it was
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expressed by the number of egg masses and
gall index. The numbers of egg masses were
counted and gall index (GI) and egg mass
index (EMI) were determined on the
following scale: 0=0;1=1-2;2=3-10; 3
=11-30; 4 =31 - 100 and 5 = greater than
100 galls or egg masses per root system
(Taylor and Sasser, 1978, Sasser et al., 1984).
Reproduction factor of the nematode (Rf) =
final nematode population (pf) x initial
nematode population (pi) . All data collected
were subjected to analysis of variance and
significant differences between means were
evaluated using Least Significant Difference
Method at P<0.05.. All analyses were
performed using GENSTAT (version 7.1,
VSN International Ltd., Lawes Agricultural
Trust, Hempstead, UK).

Results

Plant-parasitic nematodes were detected in 82
out of the 320 collected root samples and in

all 320 soil samples. From these latter
samplesl4  genera of  plant-parasitic
nematodes were recovered (Table 1).

Nematodes recorded from soil samples were
predominantly endoparasitic species, Vviz.
Meloidogyne spp., Pratylenchus coffeae and
Rotylenchulus  reniformis. These species
occurred in 82, 51 and 5% of all soil samples
per 250 cm?® soil, respectively. Rotylenchulus
reniformis was recovered only from Kusuku
soil. Ectoparasitic species identified from soil
samples were mainly represented by
Helicotylenchus coffeae, Xiphinema spp. and
Radopholus spp. Other ectoparasites found
were Criconemoides xenoplax, Scutellonema
brachyurus and Trichodorus spp.
Meloidogyne spp. and Pratylenchus coffeae
were the only plant-parasitic nematodes
recovered from coffee roots. Root-knot
nematodes, Meloidogyne incognita,



suppressed the growth of coffee seedlings
significantly  (P<0.05) 24 weeks after
inoculation (Table 2). The nematode
reproduced successfully on both C. arabica
and C. canephora with the latter having the
higher reproduction factor (Table 2). Galls
typical of root-knot nematodes were observed
on the roots of the inoculated seedlings.

Discussion

Our survey yielded an extensive list of both
endoparasitic  and  ectoparasitic  plant
nematodes as

Parasites of coffee. Most of the detected
species are among the most commonly
observed and destructive nematodes on coffee
(Campos & Villain, 2005). Root-knot
nematodes are more widely distributed
throughout the world in coffee plantations
than any other major group of parasitic

nematodes. To date 17 species of
Meloidogyne are reported on this crop
(Campos & Villain, 2005). During our

survey, Meloidogyne spp. was recovered in all
the localities and specific galls caused by
root-knot nematodes were found in the
nursery. Second-stage juveniles of
Meloidogyne were quite abundant in the soil
samples. During a survey, Nguyen and
Nguyen (2001) found M. incognita in the
Western Highlands of Vietnam. Meloidogyne
coffeicola, M. paranaensis and M.incognita
caused peeling and cracking of roots but did
not produce typical galls in coffee, whereas
M.exigua caused typical galls easy to
recognize in the field (Campos & Villain,
2005).

Pratylenchus coffeae, initially
described on coffee in Java by Zimmermann
(1898), is still the most widely reported
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species of root lesion nematodes in coffee
worldwide. Both, P. brachyurus and P.
coffeae are parasitic on coffee and although
generally less harmful than M. incognita, they
can cause important yield losses (Phan et al.,
2001; Tran, 2002). Pratylenchus coffeae was
recovered from coffee soils in Nigeria during
the present survey. Although ecto- and semi-
endoparasitic  nematodes are  reported
associated with coffee by many surveys, they
are considered of minor importance to coffee
(Souza, 2008). However, R. reniformis is
reported to cause damage to coffee in India
(Anonymous, 1966), the Philippines (Valdez,
1968), in Brazil (Lordello, 1980), in New
Guinea, Fiji and Western Samoa (Bridge,
1988). In our survey, R. reniformis was
recovered only from coffee soil in Kusuku.

The perennial character of coffee
makes the control of plant-parasitic
nematodes in this crop difficult. Increasing
concern about environmental contamination
by pesticides should necessitate the
development of non-chemical strategies to
overcome the negative impact of parasitic
nematodes on coffee in Nigeria. Pre-planting
sampling strategies should be taken to predict
the impact of the nematode populations and
enable preventive measures to be taken. In
infected fields, the spread of the nematodes
might be controlled by destroying nematode
infected coffee seedlings and weeds. The
existence of plant resistance or tolerance to
these nematodes should be examined.
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Table 2. Effect of root-knot nematode,
Meloidogyne incognita, on some growth
parameters of coffee seedlings at 24 weeks
after inoculation.

Coffeeseedings Plantheidht” No ofleaves Stemgith  GUEMI Reproductionfactor Rf)

(tm) (count)  (cm) (count) (pfpi)”

C arabica 14.20b

Cantrol 19312

2§71k 164

C.cangphora

Cantrol 1934a

" Means followed by the same letter in the same
column are not significantly different (P<0.05). #pf =
final nematode population, pi initial nematode
population. Where Gl = gall index, EMI = egg mass
index.

Experimental Title: The use of trap plants
for the control of Cephonodes hylas
(Lepidoptera: ~ Sphingidae) on  coffea
canephora (Okelana, F.A., Oyedokun A.V.
and Anikwe J.C.)

Introduction: The Oriental bee-hawk moth
Cephonodes  hylas (L) (Lepidoptera:
Sphingidae) is one of the major defoliator
insect pests of robusta coffee (Coffea
canephora Pierre ex. Froehner) in Nigeria.
The caterpillars of the moth are known to
grow to a much larger size and devour a
greater amount of coffee leaves (including
tender shoot tips) than other foliage pests,
thereby stripping the shrubs quickly. It feeds
on the flushes of coffee; hence it has an
immediate and direct effect on the yield of the
crop. The damage at times, resulted in plant
loss (Okelana, 2000).
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Objective: To monitor the incidence of the
pest on identified host plants in the field,
study the biology of C. hylas on the host
plants and determine the phytochemical
constituents of the selected plants with a view
to selecting those suitable for use a strap
plants for the pest in a coffee orchard.

Materials and Methods: Stands of robusta
coffee, various single Ixora species, Double
Ixora species and Gardenia species were
planted in a completely randomized design on
10 x 8 meter plot at the senior staff quarters
CRIN Headquarters, Ibadan. This plot was
established in May 22, 2009 while water was
supplied through irrigation and other
agronomic activities carried out as and when
due. Plucked samples of leaf of robusta coffee
(Coffea canephora), Ixora coccinea (Single
red), Ixora brachypoda (Double) as well as
unvariegated Gardenia ellis were dried under
shade in the Entomology laboratory at CRIN
Headquarters in Ibadan for about a week.
These samples were separately ground to
powdery form with an electric blender and
taken to the National Institute of Science
Laboratory Technology Institute, Samonda,
and Ibadan for some limited phytochemical
analyses to be carried out due to fund
constraint.

Results and Discussion: Though these plants
are still very young, preliminary observations
showed the presence of eggs and all the larval
instars of C. hylas on the flushes of coffee and
G. ellis while larval damage was observed on
all the other Ixora species.

The result of the phytochemical analysis on
some elements (Iron, Zinc, Copper and Lead)
as well as the caffeine content of four of the
plants is presented in Table 1.



Table 1: Results of analysis of selected host
plants of C. hylas

Fe In Cu Caffeme
Planttype ppm ppm  ppm  Phppm %
Coffee 913.2c Il8.1a 2I36b ND 3795
(Gardenia D380c 3106b 2378b ND 133a
[coceinea  634.3h 3227b 1983b ND 34.7b
L
brachypoda 304.2a 3604b 16493 ND 37 6c

ND = Not Detected

Means followed by the same letter in the same column
are not significantly different (p<0.05) Tukey’s
Honestly Significant Difference (HSD).

Summary and Conclusion:

The high caffeine content of Ixora
brachypoda is a significant pointer that gives
credence as to why there was abysmally low
insect pest incidence on that plant in the field.
This is further corroborated by earlier work of
the first author. While this work is still on-
going, further analysis of the content of some
other plant elements will help to determine
the plant that would be most appropriate for
use as trap plant of this obnoxious pest of
robusta coffee.

Outlook: On-going

References:

Okelana, F. A. (2000). Bioecology and
control of the Oriental bee-hawk moth,
Cephonodes hylas Linnaeus
(Lepidoptera: Sphingidae) on robusta
coffee, Coffea canephora Pierre ex.
Froehner. Ph.D. Thesis, University of
Ibadan, Nigeria; 178pp.
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Experimental Title: Pesticide residue in
insecticide treated coffee beans and soil.
(Aikpokpodion P.E. and Anikwe J.C.)

Objective: To determine the residue of

Endosulfan in coffee, soil and residual effects
on soil microflora and microfauna.

Justification: Intensive agricultural practices
often include the use of pesticides to enhance
crop yields. However the improvement in
yield is sometimes concomitant with the
occurrence and persistence of pesticide
residues in soil and water (Ware and Whitacre
2004). Endosulfan is used worldwide in the
control of coffee stem borer. Endosulfan
(1,2,3,4,7,7-hexachlorobicyclo-2,2,1-heptene-
2,3-bis-hydroxy methane-5,6 sulfite) is a
broad spectrum cyclodiene insecticide. It is
used extensively throughout the world to
control the insect pests of a wide range of
crops including cereals, tea, coffee, cotton,
fruits, oil seeds and vegetables. It is used in
the control of coffee stem borer. The technical
endosulfan is a mixture of two
stereoisomers2, i.e. alpha- and beta-
endosulfan in the ratio of 7: 3. Endosulfan is
of great concern because of its persistence
and extreme toxicity to fish and aquatic
invertebrates. Endosulfan has been classified
as a moderately hazardous chemical5. Owing
to its extensive usage, Endosulfan residues
are commonly found in the environment.
Liess (2004), reported that, many pesticides
have toxic effects that are not confined to
their target species, and their application may
have impacts on organisms that benefits the
wider agro ecosystem. Some of these
pesticides persist in the soil for a very long
period and exert adverse effects on the soil
Organisms. Most farmers are only interested
in getting high yield of farm produce at the
time of harvest but care less about the soil
environment which is the habitat of diverse
array of microorganisms. It has been reported
that only 5% of appled pesticide gets to the
plant while the remaining 95% is distributed



between the air and soil (Leonilla, 2002). It is
therefore necessary to examine the residue of
endosulfan that is absorbed into coffee seeds
during pesticide application and the impact of
endosulfan on non-targeted beneficial biota in
the soil.

Materials and Methods

Endosulfan 35EC was applied to selected
coffee stands at the Kusuku station of the
Institute twice in the year 2009 at three rates.
Pre- treatment soil and plant samples were
taken before pesticide application. Coffee
seeds and soil sample were collected at the
time of harvest ready for pesticide residue
analysis.

Outlook: The experiment continues in 2010.

Experimental Title: Genotype X
environment on the yield of selected clones of
Coffea canephora (Dada K.E, Omolaja S.S,
Adeyemi E.A and Oloyede A.A)

Objective: To determine the genetic stability
of the different clonal materials in the coffee
seed garden with respect to yield.

Methodology: The selected clones were
established in coffee seed garden plot located
at zone 1 at CRIN headquarter in 2003.The
clones planted are C111, C36 (Quillou) and
T1049 (Java). Each of the clones was planted
in rows in augmented design in 2 replicates.
Berries were harvested between Septembers —
December every year between years 2006-
2008. The average berries yield for the
genotype was subjected to statistical analysis.

Result and Discussion: The three clones
average Yyield range for C111, C36 and T1049
were (1.22-1.55 kg), (1.01-1.42 kg) and (1.04-
1.50kg) respectively. The analysis of variance
(AOV) for the clones (Genotype) across the
year as shown in table 2 shows that the effect
of genotype on the yield is highly significant
at p<0.01).However, Genotype X Year is not
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significant at p <0.01 . This is as a result of
the genetic stability of the selected varieties
across the year.

Table 1: Yield output for the selected clones

Repl
2007
kg

Repl
2007
kg

2006
kg

2008
ke

2006
kg

2008
kg

cir 1 14 14l 130 13 130

Ci6 1 1 g e 14l

TI049 104 113 140 128 140 130

Table 2: Analysis of Variance for yield in
the selected clones

Source DF 58 MS Feal

Genotype (clones) 0.169 0.084 0.33 %

Year 2 015 oMy 1256

Emar § 0.062 0.09

F0.01

Conclusion: The variation in climate from
2006 to 2008 did not have any significant
effect on the yield of coffee clones planted in
the seed garden.

Constraints: Labour

Outlook: Ongoing

Experimental Title: Influence of arbuscular
mycorrhizal inoculation and phosphate
fertilizer types on the growth of coffee
seedlings in two soil types in Nigeria.
(Ibiremo, O.S., Daniel, M.A, Oloyede, A.A
and Iremiren, G.O.)

Objective: To evaluate the effect of
phosphate fertilizer types and Arbuscular



Mycorrhizal fungi inoculation (AMF) on the
growth of coffee seedlings in two soil types in
Nigeria.

Methodology: The trial was a factorial
experiment involving two types of P-
fertilizers (Single Super Phosphate and
Sokoto Rock Phosphate) and AMF
inoculation. The P-fertilizers were applied at
30kg P20s/ha and a control (no-P fertilizer
application) while the AMF was applied at
two levels (with and without inoculation).
The six treatments combinations were applied
to two-month old coffee seedlings grown in
the two soils (Ibadan and Mambilla). The
experiments were laid out in a CRD with
three replications and data on growth of
coffee and soil parameters were taken for six
months.

Results: In Mambilla soil, the height and
stem diameter of coffee seedlings were
significantly (P< 0.05) higher as a result of
application of SSP and AMF inoculation
compared with SRP and AMF inoculation or
the control. The number of leaves and leaf
area were significantly (P< 0.05) improved
due to application of SSP and SRP with or
without AMF inoculation in Mambilla soil
while in Ibadan soil, AMF inoculation
resulted in consistent and significant
improvement on the stem diameter and leaf
area of coffee seedlings. Soil pH and Organic
Carbon were not significantly affected by the
application of phosphate fertilizer types in
both soils. However, the soil available P was
significantly (P< 0.05) enhanced in the two
soils due to application of SSP with or
without AMF inoculation. Similarly, the root
colonization of coffee seedlings at 6 MAT
was significantly higher as a result of AMF
inoculation without P-fertilizer application
compared with root colonization under SSP
application and AMF inoculation in Mambilla
soil. The AMF inoculation with or without
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Phosphate fertilizer did not significantly
affect the colonization of coffee seedling
roots in Ibadan soil. SRP had a comparable
effect with SSP on the growth of coffee
seedlings especially under AMF inoculation
hence, SRP is a promising substitute for
inorganic phosphate sources for coffee
seedling production in Nigeria.

Conclusion: SRP had a comparable effect
with SSP on the growth of coffee seedlings
especially under AMF inoculation; hence,
SRP is a promising substitute for inorganic

phosphate sources for coffee seedling
production in Nigeria.
Constraints: Fund will be required to

complete the nutrient analysis.

Outlook: The experiment will be done in the
field in year 2011

Table 1: Some physical and chemical
characteristic of soils of Ibadan and
Mambilla.

Soil properties Thadan value Mambilla value
Physical properties

Sand gkg §92.00 300.00

Silt g'kg 143.00 160.00

Clav gkg 163.00 340.00

Texture sandy clavev loam  clavev loam
Chemical properties

PH (Ha0) 300 360

Crzanic Carbon gkg 9.80 26.0

TotalN 2.00 170

Available Pmgkg 20.00 213
Exchangeable cations

K cmolkg 0.30 6.60

Ca cmolkg 10.00 4

Mg cmolkg 2.00 0.39

EA nd 0.38

Cn nd 082

Mn nd 36.3

In nd 716




Table 2: Influence of phosphate fertilizers and
Arbuscular Mycorrhizal inoculation on the
growth of coffee seedlings in Mambilla soil.

T | Paotestt(o) | Stenliometrlo) | NombenofLesvss | Leafma(om)
a

] A N NP

Vonthsafer Monthsafer Momheafr | Mondhsafter

Tarslag Torglarimg | Tenglarmy | gl
FPRRER; FIEFTET 5
o |TF I
P, |30 e IR
o O] T 7
PO 1 W B 1 B
To | F | TF |G O (I 0 |0 [T |0 |TOF |

For each location means in columns followed by the
same letter(s) are not significantly different by
Duncan’s Multiple Range Test at (P < 0.05). M = with
mycorrhiza inoculation, NM = without mycorrhiza
inoculation, ns = not significant. Po = no P, P, =SSP,
P, =SR

Table 3: Influence of phosphate fertilizers
and Arbuscular Mycorrhizal inoculation on
the growth of coffee seedlings in Ibadan soil.

Trsstments | Plant Height (o) Stem Diamater (o) | Numbar of Lazvas Leaf Arsa (o)
] [ il [ il [ i1l [ 3
Months affar | Months affar | Months affar | Months affer
Transplanting Transplanting Tramsplanting Transplanting
D, N A IR
Pm, i TEME
P, i 0F 648 |38
P, i FLENE [0
P, 1250, NSRS
P, 1F 085 | 1068 [ 130%°

For each location means in columns followed by the
same letter(s) are not significantly different by
Duncan’s Multiple Range Test at (P < 0.05). M = with
mycorrhiza inoculation, NM without mycorrhiza
inoculation, ns = not significant. Po = no P, P; =SSP,
P, =SRP
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Table 4: Soil chemical properties and root
infection as influenced by phosphate fertilizer

application to AMF inoculated coffee
seedlings in Ibadan and Mambilla soils.
Treatments | pH 08 Avallp Myco infection
Thadan | Mambil | Thadan | Mambila | Thadan | Mambila | badan | Mambilk
B |37 (6405 36E|1TF 0 |GAE | 1080% |6693F |6630°
P | 600° [3R0F (330|420 |RBEE {14080 | 4R00°
Py | 3R0° J30F I O|RATE O |436% 6620 |6R3F 663
A L A L L S ) S O e
B R SR N A I S I 0 RS O
B J6J0F [300F 333|486+ |436% |BAE [ T000F | RO3CF

For each location means in columns followed by the
same letter(s) are not significantly different by
Duncan’s Multiple Range Test at (P < 0.05). M = with
mycorrhiza inoculation, NM without mycorrhiza
inoculation, ns = not significant Po = no P, P, =SSP,
P, =SRP

KOLA PROGRAMME

Experimental Title: Response of kola
seedlings to depleted soils amended with
organic  fertilizers.  (Ogunlade, M.O,
Adebowale L.A and Ipinmoroti R.R)

Introduction

Raising of vigorous kola seedlings in the
nursery is necessary for good seedling
establishment on the field. At present
obtaining forest top soil for raising crop
seedlings have become difficult and forest top
soil had to be purchased at high cost. This is
the situation with many organization involved
in raising the tree crop seedlings for
commercial purpose. Therefore, the main
objective of this work is to raise kola
seedlings with sub (nutrient depleted) soils
amended with organic fertilizers, such as kola
pod husks and poultry droppings.

Methodology:

Sub- soil samples were collected at 30-60cm
soil depth. The soil samples were bulked, air
dried, mixed together and sieved to pass



through 2mm sieve. Top soil was also
collected at 0-30cm and processed as done
with sub soil. The physical and chemical
properties of the soil were determined in the
laboratory. Kola pod husks were collected,
dried and milled using the hammer milling
machine. Poultry droppings were also
collected for use in this experiment. The
major nutrient contents N, P, K, Ca and Mg of
the organic materials- Kola Pod Husks (KPH)
and Poultry Droppings (PD) were determined
in the laboratory.

There were six treatments: Top soil alone,
Subsoil alone, Subsoil+KPH (2.5tons/ha),
Sub soil+KPH (5tons/ha), Sub-soil +PD
(2.5tons/ha), Subsoil+PD (5tons/ha). The
treatments were imposed at planting. It was a
completely randomized design with four
replications. Watering was done twice per
week. Growth parameters were taken monthly
throughout the period of the study. The dry
matter yield was determined six months after
treatment applications. Data were subjected to
analysis of variance and means found
significant were separated using Duncan
multiple range test at P< 0.05

Results and Discussion

The chemical properties of the soil (Table 1)
indicated that the top soil(0-20cm) is more
fertile than the sub soil(20-40cm) considering
organic carbon, total N, exchangeable K and
available P. Clay content is higher in the sub
soil than the top soils.

Table 1: Some physical and chemical
properties of the soils used

Properties Sail depth
0-20em
.3

10 13
0.1
§6 4l
031
il
041 0.3
636
130 2
184 ]

20-40cm

th

Organic carbon(z ke)

Total mtrogen (2kg)
Available Pmgkg)
Exchangzable K{emolkg)
Exchangeabl: Cafemolkg)
Exchangzable Mg(rmolkg)
Sand (gkg)

Clav(gks)
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At 2 months after treatment application, there
was no significant difference between kola
seedling height under unamended top soil and
sub soil amended with organic fertilizer. Sub
soil amended with 5tons/ha of either KPH or
poultry droppings consistently gave higher
seedling height than amendment with
2.5tons/ha at 6MAP, but significantly lower
than unamended top soil.

Table 2: Effect of amended and unamended
soil on height of kola seedlings

Treatments IMAF AMAR GMAF
Top soil 1872 6432 £0.3a
Sub soll 33.7b 41.5% 43.6b
Sub sol=23tonsha KPH - 43.0ab 48.3b 30.2b
Subsol=3tons haKPH 44 Gab 0.7 335
Sub sol=2 Stonsha BD 39.3ab 434b 45.0b
Sub sol=3tonzha FD 41 3ab 30.7b 332

Means followed by same letters are not significantly
different at P<0.05
KPH : Kola Pod Husk, PD :Poultry Droppings

Stem diameter of kola seedlings under
unamended top soil and amended subsoil with
Stons/ha of PD were not significantly
different at 4" and 6" month after treatment
application (Table 3).

Table 3: Effect of amended and unamended
soil on stem girth of kola seedlings

Treatments IMAP 4MAP BMAP
Top sail 0.78 083 JH
Sub soll 0.70 0.7 0.78b
Sub soil+2 Stonsha KPH 073 0.78ab 0.933b
Subsoil+3tons haKPH 063 0.80ab 0903k
Subsol+] Stomsha PD 068 0.78ab 0883k
Sub soil+3tons ha PD 0.73 085 0931
N§

Means followed by same letters are not significantly
different at P<0.05
KPH : Kola Pod Husk, PD :Poultry Droppings.

Kola seedling leaves produced in unamended
top soil were not significantly different from
the number of leaves of kola seedling under
subsoil amended with 5tons/ha of KPH and
PD (Table4). It implies that in the absence of



top soil, sub soil could be amended with 5
tons/ha of PD or KPH.

Table 4: Effect of amended and unamended
soil on number of leaves of kola

seedlings

Treatments IMAP 4MAP GMAP
Top soil 13a i i
Sub =0l 102 11ab 16b
Sub zol=2 tonsha KFH 142 18ab I1b
Subsol=3tons haKPH 132 18ab 12ab
Subsol+2itonsha D 1la 17ab b
Sub soil=3tons ha PD 132 20ab 12ab

Means followed by same letters are not significantly
different at P<0.05
KPH : Kola Pod Husk, PD :Poultry Droppings.

Stem and total dry matter yield of kola
seedlings grown on unamended top soil and
subsoil amended with 5tons/ha of PD There
were significant differences (Table 5). This
suggests that subsoil amended with 5tons/ha
of PD can be used where there is dearth of
forest top soil.

Table 5: Effects of amended and unamended
depleted soil on dry matter yield (DMY) of
kola seedlings

Treatments Leaf DMY  StemDMY  RootDMY  Total DMY
Top sail 139z 1102 93 3612

Sub soil 34 ile 68 172

Sub soil+] Stonsha KPH - 7.9be 3.8be 87 13.3he
Subsall+3tons haKPH 8.4b 6.8be 15 23.he
Subsol] Stomsha BD - 93b 33c 67 113he

Sub soil+3tons ha FD 10.2b 8 .93b 103 28.3ab

N§

Means followed by same letters are not significantly
different at P<0.05
KPH : Kola Pod Husk, PD :Poultry Droppings

Conclusion: In locations where there is little
or no forest top soils for raising seedlings, sub
soil can be amended with organic fertilizers
such as poultry droppings and kola pod husks
and used for raising vigorous kola seedlings
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TEA PROGRAMME

Experimental Title: Tea establishment in
Ibadan for lowland tea studies. (Daniel.M.A
Oloyede.A.A., Famaye A.O. and
Ipinmoroti.R.R.)

Objectives: To establish a model tea plot at
Ibadan for further studies on lowland areas.

Introduction: Tea is a beverage crop of
health importance. The fixed landed areas for
commercial tea cultivation expansion on the
Mambilla Plateau to increase tea production
calls for introduction of tea cultivation to the
lowland areas of Nigeria. Over the years,
adaptive trials efforts by past scientists have
shown that, areas like Ikom, Ikorodu, Ibadan,
lyanomo, Akwete and ljebu Ife have been
planted to tea but abandoned. Hence, there is
need to establish tea plot to point at which
could serve as a reference plot for tea research
in the lowland areas to arouse the interest of
local and international would be farmers that
could go into tea cultivation in the listed
localities except Ikom. Therefore, the
establishment of a model tea plot at Ibadan
would go a long way in solving the above
mentioned and would serve as close
experimental site for majority of scientists on
tea progamme at the Headquarters.

Methodology

A two hectare of land located at Zone 9 of the
Institute was selected for tea establishment.
The land was cleared and plantain suckers
were planted at 3 by 3m spacing .Pegging at 1
by 0.6m spacing for tea seedlings planting
was carried out. A total of 200 tea seedlings
were transported from Kusuku — CRIN
Mambilla station to CRIN Headquarters in
July 2009 and were transplanted at the 2ha
plot. Watering started in November (twice
weekly) and mulching was done in January.



Results

The selected area was cleared and plantain
suckers were transplanted. The plot were
pegged (1 by 0.6m),holed (Fig.1) and two
hundred rooted tea seedlings comprising of
four different clones were transplanted in July
(Fig 2). Mulching and watering started in
November (twice a week).At the end of
March, about 85% of the tea seedlings
survived under plantain shade. Termite
infestation was prevalent eating up the
mulched grass materials and sometimes the
tea seedling stem

Conclusion

Tea seedlings can equally do well in the
lowland areas, but there is need for irrigation
due the high rate of the evapotranspiration
especially during the dry season coupled with
termite infestation and the soil pH control
through the use of Al (SOa). There is need to
supply more tea seedlings to gap —up and
expand the plot. Similarly, the introduction of
fertilizer trials is necessary and other
agronomic practices coupled with the farming
system during early tea establishment.

Preparing tea esearch plotfortanspanting

TEA SEEDLINGS REACY FOR PLANTING

Fig.1: Tea seedlings ready for planting and
pegging of tea plot in Ibadan
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[EA PLOT LAYOUT IBADAN 2009

b r 3 0% TN ‘X

Fig.2: Pegged area for tea seedlings in Ibadan

Holling and transplanting of tea
seedlings in Ibadan

Fi.3:
Ibadan

of

Introduction
establishment of tea to CRIN-Uhonmora

Experimental  Title:

station for lowland tea studies.

(Ipinmoroti.R.R, Daniel.M.A)

Objectives: To expand tea cultivation to
lowland areas for further studies across
ecological zones.

Introduction: Tea is a notable beverage crop
of health importance that is cheap and
affordable to all. More than 80% of the total
tea consumption in Nigeria is through
importation while less than 20% is produced
locally. This trend is costing Nigeria a very
large amount of foreign exchange deficit. The
stems from fixed land areas for tea field
cultivation in commercial tea cultivation areas
on the Mambilla Plateau. To increase tea
production through land areas calls for



introduction of tea cultivation to the lowland
areas of Nigeria, especially the southern
ecological agricultural area. The better
performance of tea already introduced to
CRIN Uhonmora calls for further studies.

Methodology.

A two hectare of land was prepared and
plantain suckers were planted at 3 by 3m
spacing and strip portion of 10 by 30m was
air — marked and pegged at 1 by 0.6m spacing
for tea seedlings planting. A total of one
hundred tea seedlings were transported from
Kusuku — CRIN Mambilla station to CRIN
Uhonmora station in July 2009 and were
transplanted to the mapped portion of the 2ha
plot. The watering started in November (twice
weekly) and mulching with palm front in
January.

Results

That, about 75% of the tea seedlings survived
after transplanting due to the inclusion of
palm frond round the seedlings as shade in
addition to plantain shade increase the
survival of the tea seedlings. This study has
made students from various institutions gain
from the plot on various agronomic practices
carried out especially on tea just introduced.
Local farmers in the area have shown keen
interest on tea cultivation which is new in the
area.

Future focus;

Focus ahould be on the need to supply more
tea seedlings to gap —up and expand the plot
with different tea clones. Also, introduction of
fertilizer trials with pressurized irrigation and
other agronomic practices coupled with the
farming should be encouraged.
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Experimental Title: Preliminary report on
the identification, collection and
determination of pest status of insects on
lowland tea.(Asogwa, E.U.; J.C. Anikwe; I.U.
Mokwunye and F.A. Okelana)

Objective:

The objective of the study is to document the
insect complex of tea as well as to determine
their pest status.

Introduction

Till date, insect pest of tea have not been well
classified and documented.This study was
aimed to provide baseline information on the
major and minor insect pest of tea, which is
necessary for the development of an
ecologically sound control measures for the
pests.

Methodology:

a. Rehabilitation of the tea plot: The tea
plot at Ajassor has not been maintained for
years and has been overgrown by bush (Plate
1). The surviving tea stands were already
overgrown (about 5.6 feet tall) (Plate 3). The
plots were therefore cleared and the tea stands
coppiced at 90cm from the ground level

Plate 1: Tea observation plot overtaken by
bush



Plate 4: Prunning of tea bush
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Plate 5: Prunned tea bushes

b. Assessment of pest incidence on the new
flushes: The regenerated flushes from the
established tea clones was assessed for the level
of insect pest occurrence and damage. Damage
estimates was made on a five-point scale

including:
0 - No damage
1 - Y, damage
2 - Y damage
3 - % damage
4 - Severe damage

Branches and pluckable flushes was assessed for
pest infestation and damage from five branches,
which was randomly selected per clone. Data
collected was subjected to appropriate statistical
analysis.

c. Collection of insect pest samples: Prevalent
insect pest on the tea flushes and surroundings
was collected directly by hand or with sweep nets
for the purpose of identification.

d. Identification of the pests collected from the
plot: The insect pests collected were gently
knocked-off in a Kilnerjar bottle stocked at the
base with a cotton wool containing ethyl acetate.
The various insects were taken to our insect
museum, where they were processed and properly
identified.

Results

Partial rehabilitation of the plot at Ajassor has
been achieved. The plot is now ready for the
commencement of actual assessment of the
lowland tea pest status.

Conclusion
The plot will be revisted for actual assessment of
the pest status.



EXTENSION PROGRAMME

Experimental Title: Constraints of Farmers in
cashew production: A case study of Orire L.G.A
of Oyo State, Nigeria. (Uwagboe, E.O.,
Agbongiarhouyi, A.E, Adebiyi, S. Ndagi, I. and
Aigbekaen, E.O)

Introduction

Various constraints are militating against the
production, marketing and processing of cashew
in Nigeria. Ayodele (1999) identified the
following constraints of cashew in Nigeria; land
acquisition (about 60% of Nigeria cashew nut
production is attributed to small-scale farmers
who manage between 2 and 4ha of cashew farm),
unavailability of labour, lack of processing
technology, high cost of production, unstable
market system, high interest rate, low funding,
inadequate infrastructural facilities such as rural
roads, electricity, water supply and poor extension
services.

However, recent studies have identified various
constraints militating against cashew fruits
production which varies from one place to the
other. Hence, the need to examine the constraints
of cashew production among farmers in Orire
L.G.A.of Oyo state which is the main objective of
this study.

Objectives of the study:

1. To identify the  socio-economic
characteristics of the respondents in the
study area
To examine the farming activities of the
respondents in the study area and,

To examine the constraints of cashew
fruits production in the study area.

Methodology

Purposive sampling technique was used to select
Orire block as a major cashew producing area in
Ogbomoso zone of the Oyo State. Five
villages namely: lHuju, Ahoro, Okao,
Egbejoda and Ahoro Dada were selected from
the fourteen cashew producing villages
identified in the area with simple random
sampling technique. Detailed questionnaires
were administered to one hundred and ten
respondents on proportional basis using
systematic sampling technique with the list of
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ADP contact farmers. Data were analysed
using frequency counts, percentages and
Pearson Product Moment Correlation (PPMC)
with SPSS 11.0 Windows.

Results and Discussion

Selected personal characteristics

The selected personal characteristics of the
farmers are presented under the following
sub-headings: Age distribution of the
respondents, Sex and educational level.

Age is an important factor in farm work.
Increase in number of years of farming might
result in additional experience of the farmer,
to improve upon their level of productivity
and income. The result on Table 1 shows that
most (52.70%) of the respondents were
between the age range of 30 and 49 years,
44.60% were above 50 years while 2.70% are
less than 30 years. This implies that most of
the cashew farmers in the study area were in
their prime age and could be vulnerable to
rural-urban drift in search for white collar
jobs which can adversely affect cashew
production.

Cashew farming requires labour, which is
also gender sensitive. Table 1 shows that
most (84.50%) of the cashew farmers are
males while 15.50% are females. The male
domination of cashew farming activities as
observed in the study area could be attributed
to the fact that women are given opportunity
to cultivate arable crops on the their
husband’s plots while access to permanent
crop production is usually restricted to men
(Abubakar, 2003)

It is generally believed that farmer’s level of
education would enhance their farming
activities and level of awareness.  Most
(57.30%) of the respondents have no formal
education while (28.2%) had primary
education only few (10.00%) and (4.50%) of
the respondents have secondary and tertiary
education respectively (Table 1), which is an
indication that the farmers level of education in
the study area is very low which could affect



their level of receptivity of improved
technologies. Poor adoption of improved
technologies could reduce their yield and
consequently result in low income of the
farmers.

Farming Activities:

As indicated in Figure. 1, most (65.50%) of
the respondents cultivated less than 6ha of
farm land. It also shows that 25.50% of the
respondents cultivated between 6 and 9.99ha
while 9.00% cultivated 10ha and above. It
can also be deduced from the finding that
majority of the respondents are small scale
farmers cultivating less than 6ha which is in
agreement with Olayide (1980) findings that
majority of farmers in Nigeria are small scale
farmers as they cultivate less than 10ha. of
farm land. This could be due to problems
such as inadequate access to natural resources
including land, capital, composite farm policy
of the government, inefficient system e.t.c
(Akinwale and Ayodele, 1999).

Varieties of Cashew Used for Planting

Table 2 reveals that most (80.90%) of the
cashew farmers used local varieties (Ogbomoso
varieties) which could result to smaller nuts and
low income, as their produce could not meet up
with the required standard grade for export.
Olunloyo (1996) reported that the large size of
nuts are more acceptable for export. Therefore
the numbers of nuts for each 1kg should not
count more than 160-200 nuts. Any sample
collected which counts more than this limit per
kg will attract lesser price while counting below
160 normally attract additional price. However,
few (9.10%) and 10.00% used CRIN improved
varieties and Brazilian Jumbo nuts respectively.
This is an indication that majority of the cashew
farmers do not use improved varieties and this
results in poor yield and will affect their
income.
Constraints cashew
farmers

experienced by
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Table 3 reveals that most (70%) of the
respondents ranked inadequate capital as the
most severe constraints while lack of storage
facilities was ranked by few (5.5%) of the
respondents as serious constraints. This
implies that cashew farmers in the study area
could have found it difficult to obtain loan
from banks that will require collateral to
enhance increase in their cashew production
which would increase their level of income.
Storage facilities as the least constraints could
be attributed to the fact that the cashew
farmers do not store their produce as they sell
most of their produce fresh and do not
process. Akinwale et al (2001) observed that
despite the increase in cashew production in
Nigeria, it is only the cashew nuts that are
being utilized in the processing industry.

Effect of constraints on cashew farmers’
income

The result of the analysis shows that
constraints experienced by cashew farmers in
the study area negatively affect the income
generated from cashew fruits (r=-0.177,
P=0.051).This shows that there is a significant
relationship between constraints and income
generated by farmers. It implies that a
significant increase in constraints will lead to
reduction in income of cashew farmers (Table
4).

Tables and Figures

Tablel: Distribution of respondents by their
personal characteristics
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Conclusion and Recommendation
Cashew production in Orire LGA of Oyo
state is male dominated (84.5%) of the

Figure 1: Distribution of respondents farm
size
Source: Field survey, 2006

Table 2: Distribution of respondents based on
varieties used for planting

Vangtiss Frequency Percentase
Local vaneties $ 5090
CRINmproved vaneties | 10 010
Brazlan hombonuts | 11 1000
Tati] 1) 10000

Table 3: Ranking of respondents constraints
according to their severity
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farmers are males. The cashew farmers are
relatively young with low level of education.
There is inadequate capital (finance) that can
be used to expand their farm land as 65.5% of
the respondents cultivate 0.10 and 5.99 ha
which is too small for commercially sized
farm. Majority of the farmers are using
unimproved varieties in their farms as
planting materials in the establishment of new
farms. Other problems of importance are
insufficient price information, high cost of
transport, low farm gate price, insufficient
labour, lack of processing industries and lack
of good roads.

These problems can be ameliorated by
formulating and implementing economic
policies aimed at increasing the level of
education which could increase their level of
receptivity of improved technologies of
cashew production. Government should
provide soft loans to the cashew farmers to
enable them establish cottage industries in
order to alleviate the constraints of inadequate



capital (finance) and lack of processing
industries. There should be a collaborative
work between CRIN and ADP to enhance
awareness creation and easy access to
adequate information such as recommended
use of improved varieties by cashew farmers
in the study area.
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E..O., Adebiyi, S. Ndagi, I. and Aigbekaen
E.O)

Introduction:

Kola is a tree of commerce, which has two
main species: Cola nitida (L) ‘Gbanja or
Goro’ and Cola acuminata (L) ‘Abata’ of
Sterculiceae family. Cola nitida has normally
two to three cotyledons while Cola acuminata
pocesses three to five or six cotyledons
(Opeke, 1992). Kola is native to West Africa
particularly Nigeria, Ghana, Cote d’ Ivoire
and Liberia. Nigeria produces about 70% of
world production of kolanuts, which is a
major produce from kola tree (Okunade, 2003
and Opeke, 2005). C. nitida is the most
popular species cultivated to a large degree in
Nigeria. It has an annual production of about
300,000 tons with caffeine content of 2.5%
(Rehm and Espig, 1991). Kolanut is
cultivated in the rain-forest zones of the south
Oyo, Ogun, Ondo, Ekiti, Lagos and Osun
States and the riverine areas of Kwara state in
the savanna region of Nigeria (Ndubuaku,
1989). The most common tradition in African
cropping systems is the spatial arrangement of
crops on the field. The crops are established
haphazardly in mixed culture (Ecological
Agriculture projects, 1997). In most farms of
kola, it is grown in mixture of other crops by
farmers. These cut across arable and tree
crops. There are problem of finding ideal crop
mixtures that are compatible with one another
and achieve maximum yield. Though,
intercropping provides food and income in the
waiting period for kola to fruit, care needs to
be taken to intercrop plants that do not
encourage pests and diseases build up as well
as suppress weeds. Intercropping is the space
dependent form of multiple cropping. Kolanut
is chewed to keep people awake during long
journey especially truck drivers. It features
prominently in religious, social and ritual
activities. Kolanuts are offered to visitors as a
sign of welcome and appreciation.
Medicinally in the traditional circle, the
leaves, twigs, flowers, fruits follicles, and the
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bark of both C. nitida and C. acuminata were
used to prepare a tonic as a remedy for
dysentery, coughs, diarrhea, vomiting and
chest complaints (Irvine, 1961; Ayensu,
1978).
Objective:
The major objective is to assess the type of
intercropping pattern practiced by kola
farmers in the study area. The specific
objectives are to:
1. To
selected
characteristics;
To ascertain the arable and tree
crops intercropped with kola;

kola  farmers
socio-economic

determine

3. To describe the intercropping
pattern used by farmers in kola farms.
Methodology:

The study was carried out in Atakumosa West
and Orolu Local Government areas (LGAS) of
Osun State. The multi- stage sampling
procedure was used to select the samples for
the study. Osun State has three ADP
agricultural zones. These are Iwo, Ife/ljesha
and Osogbo. Two ADP zone: Ife/ljesha,
which cover Atakumosa West, and Osogbo
which covers Orolu LGAs, were purposively
selected due to their predominance in kola
production. In each LGA that constitute a
block, two communities each were further
selected. They are Oke-Bode and Kajola in
Atakumosa West and Egan-Aje and OKiti in
Orolu LGAs. In the next stage, a total of 60
respondents were randomly interviewed using
structured questionnaire, 15 from each
community. The respondents were Kkola
farmers. Frequency distribution was used to
describe the socio-economic characteristics of
respondents as well as the intercropping
combinations, pattern, spacing and sources of
information on Kkola.

Result and Discussion

Socio-economic characteristics of
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respondents

Table 1 shows the descriptive analysis of
respondents’ socio-economic characteristics
investigated in the study. The study revealed
that males (76.7%) dominated kola
production while females were 23.3%. Many
(65%) of the farmers were above 50 years of
age. This means that many of the respondents
were within less economically active age.
Majority (98.3%) of the respondents were
married and 40% of them did not have formal
education while others got some form of
formal education which could assist them in
intercropping  practices. A reasonable
proportion of the farming experience of
respondents was between 12-25 years
representing 36.7% indicating likely long
years of growing kola with other crops.
However, 38.3% of the farmers’ farm sizes
were between 1-2 hectares of kola farms.

Kola Arable Intercropping Combinations
Table 2 shows that plantain/banana and yam
(55%) each, and cassava (53.3%), were more
intercropped with kola before fruiting. Other
crops such as Maize (36.7%), cocoyam
(28.3%) and pineapple were also planted. It
means that these crops were commonly used
as intercrops in kola farms. A work by World
Cocoa Foundation in 2007 on agro-forestry
showed that farmers intercrop most of these
crops in combination with kola to enhance
early returns and income.

Kola and other Tree Crops

The findings in Table 3, showed that cocoa
and citrus (88.3%) each, and oil palm (73.3%)
were the main tree crops grown with kola
among other tree crops. It therefore implies
that farmers combine cocoa, citrus and oil
palm with kola in the study area. This is
similar to the report of (Tachie-Obeng and
Brown, 2001) that traditional farmers in West
and Central Africa frequently inter-plant food
crops and other tree crops like cocoa with
kola, but added that the practice was thought
to deplete the stored surface soil fertility.



Proportion of Cropping Pattern in Kola
Farm of Farmers

In Table 4, majority (70%) of the respondents
claimed they did not maintain any proportion
of cropping pattern for planting only kola.
However, one third (13.3%), one quarter
(8.3%) and half hectares (3.3%) had different
proportions of cropping pattern. It means that
only few respondents planted kola as a sole
crop in their farms. Many (58.3%) had some
form of cropping proportions of 1/3, 1/4, %
and lhactares for kola and arable crops. A
higher figure (55%) was observed between
kola and trees crops without cropping pattern
proportion. Also (25%) respondents had
kola/arable and other tree crops grown in half
proportions in their farms while 21.7%
planted theirs in one quarter farm. The results
indicated that they practiced more of mixed
cropping systems of intercropping in kola
plots.

Table 1: Socio-economic Characteristics of
respondents.

Characteristics Freguency Percentage

Sex

Miale
Female
Age (Years)
= 30 7 11.7
40-49 233
30-59
= &0 22
Narital Status
Mlamied

Single

Educational Status
Mo formal education 24
Primary education
Secondary education
Tertiary education 3
Farming Experience

(Y ears) o
Less than 12
12-25

26-39

40-53 4
Greater than 33
Farm size (ha)
1-2

46

5.7
14 23

283
36.7

Table 2: Arable crops intercropped with kola
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Arable crops Frequency Percentage
Plantam Banana 33 ¥

Yam 33 53
Cassava 32 333
PFineapple 14 133
Maize 22 36.7
Cocoyam 17 283
Pepper 4 6.7
Melon 4 6.7

Table 3: Tree crops grown with kola

Tree crops Frequency  Percentage
Cocoa 33 283
Citras 33 283
Cashew 8 13

il palm 14 733
Mango 3 3
Breadfnut 2 i3
Walmat 2 33
Pawpaw 1 1.7

Pear 2 i3
Guava 1 1.7
Table 4: Proportion of cropping pattern in
kola farm

Cropping pattemn Sele Koladarable Kol & tree  Kola, anable
(ha) kola Iops CIops & tree crops
13 iy LI (83 32T

14 g3 100 6(10) H{183)

Il 13 610 6(10) 13(23)

l 33) 4(6.6) 10167 11E3
Noo ooppmg 42070)  23(LT) LI 1167
paitem

Conclusion:

From the study, respondents planted mainly
intercrop arable crops such as plantain and
banana, yam, cassava, cocoyam with kola at
early establishment while some tree crops:
cocoa, citrus and oil palm were popularly
used as intercrops in kola farms. Majority of
the respondents did not maintain definite
cropping pattern when kola was planted
solely and in combination with other crops. In
order to enhance adequate practices of
intercropping arable and tree crops with kola,
farmers should practice good agricultural
practices in their kola farms. This could be



achieved via State Agricultural Development
Programmes among farmers.
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Experimental Title: An assessment of
gender involvement in kola production in
Osun State,

Nigeria (Adebiyi, S.and Oluyole, K.A.)

Introduction

Kola, which belongs to the family
Sterculiaceae, has long history in West
Africa, its use features prominently in
religious, social and ritual activities of West
Africa. They are found relevant in
ceremonies related to marriage, child naming,
funerals and in consulting various gods and
goddess as the case may be. Johannas Leo
Africanas was the first person to refer to kola
nut in 1556. The Portuguese, Odorado Lapez
recorded the occurrence of kola tree in Congo
in 1591 followed by Andre Alvares, who saw
them in Gambia and Guinea in 1954
(Opeke,1987). Subsequently, the tree was
recorded along the West Coast of Africa from
Gambia to Angola.

Cola nitida_was originally distributed along
the West Coast of Africa from Sierra-Leone
to the Republic of Benin (Opeke, 1987) with
highest frequency and variability in the forest
area of Ivory Coast (now Cote d’Ivoire) and
Ghana. This area remained for long the only
source of kola nuts to the West African trade
routes.

The importance of kola nut to Nigerian
economy can not be over-emphasized, kola
nut as a tropical tree crop has over twenty
species, out of these cola nitida and cola
acuminata_are the only species grown on
large scale in Nigeria. Out of the two species,
cola nitida is being traded internationally,
while, the consumption of Cola acuminata is
confined to Southern Nigeria. Before the
dependence of the economy on crude oil, the
place of kola nut cannot be over-emphasized
(Akinbode 1982). Out of the three
components of kola fruit (pods) that is kola
pod husk, kola testa and nuts, only the nut has
been found of high economic use, either in
Nigeria or in the developed countries. It was
estimated that Nigeria produces about 127500
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tons of the fresh nuts annually; representing
70% of the world production (Pala,1976)
about 90% of this amount is consumed in
Nigeria and some neighboring West African
Countries (Van Eijinatten, 1964). It was also
estimated that the internal kola nut market in
Nigeria worth’s about N30 million (Pala,
1976). In 1970, kola nut exports fetched
N126,000 to Nigerian government. Kola pod
husk, which has been considered wasted on
the farm in the past, has been processed as
diet, this ensure 60% replacement of maize in
poultry feed formulation. Also, kola testa,
which is found in small quantity, has been
used in some feed formulation (Hamzat and
Jayeola, 2002). This showed that the whole
kola fruit has considerable economic uses.

Prior to the colonization of most African
countries, tree cropping was mainly
undertaken by men folk. But studies, such as
Pala (1976) and Mertha (1982) have shown
that colonial economy adversely affected
traditional pattern of task allocation. These
writers noted that the disruption of the pre-
colonial division of labour between sexes in
the rural communities, as a result of male
absenteeism from the countryside. In line
with the fact that wage employment draws
men away from their own farms, and western
education changing men’s attitude about
agriculture, many women were found doing
what was traditionally meant for men. In
several parts of sub-Saharan Africa, women
undertake up to 70 percent of production,
processing, and marketing of agricultural
products. In kola production, there are
different stages involved; and in each stage
both men and women are involved but in
some cases in different intensities. This study
examines the extent of gender involvement in
kola production in the study area.

Methodology

The study was carried out in five Local
government areas of Osun State, Nigeria
between June and July, 2007. The sampled
Local government areas are Ede North, Ife
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North, Ife South, Ilwo and Osogbo. A total of
two hundred respondents were randomly
selected from the study area at the rate of
forty respondents per local government area.
Information was collected from the
respondents with the aid of structured
questionnaires.  Questions such as age,
educational level, farm ownership pattern,
marital status, gender, stages involved in kola
nut production as well as the problems
encountered in the course of their work were
asked. The data obtained from the
information collected was analyzed using
descriptive statistics.

Results and Discussion

Socio-economic and demographic

characteristics of the respondents.

Table 1 showed that 83.6% of the respondents
were male while 16.4% were females. This
showed that there were more males in the
study area than females. The implication of
this is that there would be more hands to do
tedious operations in kola production. Such
tedious operations could include clearing,
chemical application as well as harvesting.
All these operations require much strength,
which could easily be provided by the males.
Table 1 also showed that 75.4% of the total
respondents acquired their farmland through
inheritance. Out of this, 72.7% of them were
males while 2.7% were female — showing that
there were more males involving in acquiring
farmland through inheritance than females.
Also, 3.6% and 7.3% of the respondents
acquired their farmlands through purchases
and rented on yearly basis respectively. The
result, however, revealed that inheritance is
the land ownership pattern that is common in
the study area. The age distribution shows
that 70.9% of the respondents are above 56
years of age while 29.1% of the respondents
are above their active stage. This may have
negative impact on the farm size as aged
people may not have enough strength to
cultivate large farms. However on the other



hand, the development may have positive
impact on the farming experience. Older
farmers would have more experience than the
younger ones. Table 1 also showed that
85.4% of the respondents were married while
the rest were not married. The implication of
this finding is that there is possibility of more
availability of family labour. As regards the
educational level of the respondents, Table 1
showed that 66.4% of the respondents had no
formal education while 33.6% had formal
education. Hence majority of the respondents
had no formal education. This may reduce
the respondent’s efficiency, as only few of
them may be able to adopt and practice new
technologies on their farm.

Gender involvement in production stages
of kola nut

Table 2 showed that five stages of production
were identified in kola production. The
stages are farm clearing, chemical
application, harvesting, on-farm processing
and kola nut preservation. The result shows
that 83.6% of the respondents involved in
farm clearing were male while 16.4% were
female. Hence, more males were involved in
farm clearing than females. This is quite
obvious because farm clearing is a tedious
operation, hence not many females will be
able to have enough strength to carry out the
operation.

Table 2 also revealed that 81.8% of the
respondents involved in chemical application
were males while 18.2% were females.
Therefore, there were more males involved in
chemical application than females. The
finding is logic in as much that chemical
application also requires much strength which
could only be provided by males. 74% of the
respondents involved in harvesting were
males while 25.5% of the respondents were
females. Hence, more males were involved in
kola nut harvesting team females. However,
it could be observed in Table 2 that 89.1% of
the total respondents involved in on-farm
processing were females — while just 10.9%

were males. Hence, on farm kola females in
the study area mostly undertake processing.
As regards preservation of kola nut, 70.9% of
the respondents that were involved in this
operation were females while 29.1% were
males showing that there were more females
involved in this operation than males.

It could be observed that females mostly
undertook on-farm processing as well as
preservation operations. This is quite obvious
in as much that these operations do not
require much strength hence more females
would find it so easy to undertake them.
Meanwhile, some of the problems faced by
the respondents in the course of their work are
lack of capital, lack of good storage facilities,
lack of good roads and fluctuations in price.

Table 1. Socio — Economic Characteristic of
Kola Farmers

Characteristics Male Female
Frequency Percentage  Frequency  Percentage

Gender 167 836 33 16.4
Ownershippattern
(1) Inhentance 143 121 3 27
Purchased 70 X 7 36
Rented onvealy basis 13 13 20 10.0
Age Distribution of
respondents
26-33 7 36 2 09
36-43 13 13 4 1.8
46-33 7 136 4 1.3
36-63 4 213 9 43
Above 63 64 318 13 73
Marital Status
Single 3 27 0 0
Mamied 162 809 9 43
Widowed Separated 0 0 pt 11.
Educational Level
No formal Education 113 364 20 10
Adultliteracy school 22 108 3 21
Primary Education 18 9.1 4 1.8
Secondary Education 11 33 2 09
Tertiary Education 0 0 0 0




Table 2. Stages in kola nut production

Male Fomals
Frequency Percentage  Frequency Percentage
167 Bf 3 164
Chemucalapplean 163 18 ¥ 18
Hamestng 149 nioodl 13
On famprocesemg !l 0y 1% 0l
Preservation 3% 0l 141 19

Stuges

Famncleamg

Conclusion

There were more male respondents (83.6%)
than female respondents (16.4%) in the study
area. Most (66.4%) of the respondents had no
formal education while only 33.6% of the
respondents had formal education. The
identified stages in kola nut production in the
study area are farm clearing, chemical
application, kola nut harvesting, on-farm
processing of kola nut as well as kola nut
preservation. More males were involved in
farm clearing (83.6%), chemical application
(81.8%) and harvesting (74.5%) while there
were more females involved in on-farm kola
nut processing (89.1%) as well as kola nut
preservation (70.9%).

Recommendations

1. Illiterate farmers among the
respondents should be encouraged on
their need to acquire formal education,
as this would make them to be more
efficient in their production. The
encouragement could be inform of
granting free adult education.
Policies to make loans available to
farmers should be initiated, as the
importance of capital cannot be over
emphasized in kola nut production.
Improved processing methods geared
towards improved storage and
enhancement of the nutritive value of
kola nut should be introduced in the
study area.
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Experimental Title: Awareness of cashew
products potentials and market information
among farmers in Kogi State, Nigeria.
(Agbongiarhuoyi A.E., Uwagboe, E..O.,
Adebiyi, S. Ndagi, I. and Aigbekaen E.O).

Introduction:
Cashew (Anacardium occidentale L.) is an



important industrial and export crop whose
potential is yet to be fully exploited in Nigeria
(Asiru, et al., 2005). Cashew is indigenous to
Brazil but India nourished it and made it a
commodity of international trade. The annual
world production of cashew nut according to
Opeke (2005), the main commercial product
of the cashew plant is about 400,000 tonnes
and more than 50 percent of this production
comes from South Asia and East Africa,
especially India, Vietnam and Tanzania.
Among 13 countries included in cashew
production as noted by Krishnaswamy (2006)
in the African zone, Nigeria ranks fourth after
Tanzania, Cote d’ Ivoire and Guinea Bissau,
having a total area of 100,000ha and an
average annual production of 80,000MT
contributing almost 16% of the total
production of this particular zone. Its
production is 5% of the global situation.
During the last three years, Nigeria has been
one of the suppliers of raw cashew nuts
exported to India. Nearly 18,000 to
23,000MT of raw nuts per annum have been
exported. The nut exported is negligible when
compared with its total production. In
Nigeria, cashew grows successfully in
virtually all agro-ecological zones including
the semi-arid areas but with high
concentration in the middle belt areas in
smallholder farms and plantations. Cashew
production comes from over 20 States. These
include: Kogi, Kwara, Oyo, Edo, Ondo,
Anambra, Enugu, Benue, Cross River, Imo,
Sokoto, Nassarawa, Ogun, Osun, Plateau and
Kebbi among others (Ezeagu, 2002).

Economic Uses of Cashew:

Cashew has for many years been used for
food and income generation. Cashew nuts
(kernel), wine, pulp, apple and Cashew Nut
Shell Liquid (CNSL) are produced from
cashew (Crusoe, 2006). In spite of the above
economic uses of cashew, there are twin
issues of value addition in cashew produce
and lack of recognition of Nigeria as a
producer and exporter of cashew kernel to the

72

international markets which pose serious
challenge to its sustainability, income and job
creation. In many cashew farms, a lot of the
fleshy apple and some nuts waste away
despite their potential economic uses; because
many farmers do not have the capacity to
adequately turn the produce into valuable

products for local and international
consumption and marketing.
Objectives:

The study is aimed at investigating the
awareness of farmers in cashew products
potentials and ascertains the type of market
information available to the farmers.
The Specific objectives were to
1. determine the socio-economic
characteristics of cashew farmers;
2. ascertain the knowledge of cashew
value addition;
3. identify the market information on
cashew production.

Hypothesis: It was hypothesized that:

1. There is no significant relationship
between cashew farmers’ socio-
economic characteristics and
awareness of cashew products; and
There is no significant relationship
between knowledge of cashew farmers
and awareness of cashew products.

2.

Methodology: The study was carried out in
Kogi state in the middle belt (North-Central)
region of Nigeria. Kogi is a major cashew
producing state in the country. Agriculture is
the mainstay of the people and the principal
crops grown are cashew, coffee, cocoa, oil
palm, peanuts, maize, cassava, yam, rice, and
melon (Wikipedia, 2007). Data was collected
using purposive and systematic random
sampling techniques. Three Local
Government Areas: Igalamala, Dekina, and
Ankpa dominant for cashew production were
randomly selected. From them, five main
communities noted for high cashew
production were now purposively selected.
These were Ajaka, Ankpa, Egume, Ochaja



and Odolu. A systematic random sampling
was used to select 60 respondents using well-
structured questionnaire. Descriptive statistics
(frequencies, percentage, mean) and Pearson
product moment correlation co-efficient
(PPMC) were used to analyze the data.

Result and Discussion

Socio-economic Characteristics of
Respondents

The data collected from the sixty respondent
farmers in Kogi State revealed that 88.3
percent of cashew farmers were male while
11.7 percent were female indicating that more
males were involved in cashew production
than the female (Table-1). A higher
percentage of the respondents 93.3 percent
were married while 6.7 percent were single.
The mean age of the respondents was 49
years indicating that more old people were
involved in the cashew production. Table-1
showed that most (45%) of the farmers have
had long farming experience in cultivating
cashew, as the mean was 17 years. Those who
had some form of formal education were
mainly in the primary and secondary school
categories of 41.7 and 38.3 percent. Table-1
also revealed that 48.3% of the farmers
cultivate between 0.8-8ha while 25.3 of
farmers cultivate between 8.1-15.3 ha. Also,
15% cultivate 15.4-22.6 ha and 8.4% farmers
cultivate over 22.6 ha. It means that the small-
scale farmers constitute about 50% in the lot
of cashew farmers in Kogi State.

Awareness of Cashew Products

Table-2 showed that all the respondents were
aware that kernels, juice and fire wood
(100%) each could be derived from nuts,
apple and cashew shell respectively. Also, 95
percent knew that wine is produced from
cashew apple while the same percentage is
aware of CNSL being made from cashew
shell. Only pulp and prunes were of lower
awareness to the respondents. This implies
that there is high level of awareness of
cashew products among farmers and this
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could enhance its potentials when fully
developed by local processors in the study
area.

Cashew Market Information
Respondents

Table 3 revealed that most of the respondents
(96.7%) claimed to have had access to cashew
market information. This result corroborates
the findings of Uwagboe, et al (2006) that
market information is considered very vital as
it ensures prompt evacuation of produce to
avoid spoilage when there is proper linkage
between the farmers and buyers. The
principal types of information respondents
were knowledgeable of are consumption of
kernel and export of cashew nuts (100%)
each, cashew selling price (98.3%) and
adding value to cashew produce (96.7%).
Majority of the respondents however did not
have knowledge of demand (98.3%) and
supply (96.7%) of cashew in different areas of
production in Kogi State. Though the
respondents seem to have had high
knowledge of selling price of cashew nuts, the
mean selling price per kg/bag and basket were
N3,040 and N272 only. It implies that the
purchase price for cashew nuts is low
irrespective of their knowledge level. The
inadequate knowledge of demand and supply
within the state could make buyers dictate
prices for producers. Table 3 further showed
that a reasonable amount (95%) of the
respondents obtained information on cashew
marketing from Cashew Association of
Nigeria. It means that the social group proved
to be more effective than other sources.

by

Correlation of Awareness and Knowledge
of Cashew Products on Farmers’ Socio-
economic Characteristics

Table 4 revealed that, awareness of cashew
products is significantly related to knowledge
of farmers r = 0.38. The null hypothesis was
rejected. It implies that the more a cashew
farmer is aware of cashew products
potentials, the more his knowledge about



them. The table also indicated that knowledge
directly influence farmers characteristics such
as farm size r = 0.25. This means that the
more knowledgeable a farmer is on cashew
products, the more the farm holding would
be. In Table 4, there is a positive correlation

between farming experience in cashew
production and awareness of cashew
products. It means that the higher the

experience of a cashew farmer, the higher
would be his awareness on cashew products
and potentials.

. Tables

Table-1. Socio-economic characteristics of
respondents.

Characteristics Freguency Percentage  Mean
Sex

Male 33 883

Female 7 1.7

Marital status

Mamied 36 933

Single 4 6.7

Age (years) 49.0
3040 16 26.7

4131 21 330

3262 13 7

63-73 10 16.6

Farming  experience 17.0
(vears) 27 430

713 1 36.7

16-24 1 183

Educational status } 83

No formal education 23 a7

Primary education 23 383

Secondary education 1 17

Tertiary education ] 100

Adult education

Farm size (ha) 29 48.3

0.8-80 17 283

81133 9 150

154.126 3 g4

Above 21.6

Source: Field survey, 2007
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Table-2.  Distribution  of  respondents
according to awareness of cashew products.

Products Awareness No Awareness

Kfmels from mits 60 (100) )

Wine from apple 5795 0) 3 5.0)

Juice fromapple . [ iane T

&0 (100) .

Pulp from apple o 20700 T
i 11T BeLn

Prunes from apple T 50008 3

CNSL from shell {;l.;;,; 0 3|'“'.D‘|l '

Fuel wood from ED |:16ID‘|{ T

shel S '

Source: Field survey, 2007
Figures in parentheses are percentages.

Table-3:  Access to
information by respondents.

cashew  market

Knowledge No knowledge
Variable Frequency Frequency
Percentage Percentage
)Iarlt' ?t mformation 5 9.7
access
Tvpe of information < . -
Cashew selling price ; ? ?S{: ! L7
@ e ] o= 3.3 38 96,
Supply in different areas - .
L |1 1. 9 983

Demandin different areas

dran P 60 100 -
Cashewnut consumption 5 %7
Cashew value addition %D 10[5
Export of cashew mut
Information source o . .

L 5 930 3 30
(Cazhew association - ! .

: 1 1. 39 083

CRIN " 2 38 06
Fellow fanmers - o } :

Table 4: Correlation of farmers’ socio-
economic characteristics and awareness of
cashew products.

Variables P r Decision
Knowledge of famers 00025+ 038 3

Fam gze 003126 013 §

Fammg expenence 00001 088 §

Age of famer 0.7984 003 NS

#* Significant at p<0.05. p = Probability r =

Coefficient S = Significant NS = Not significant

Conclusion: The study showed that farmers
were quite aware of most of the cashew
products: kernels, juice, fuel wood, wine and
CNSL but with low awareness of its
potentials. The main types of markets
information which farmers had knowledge of



were cashew nut consumption, export of nuts,
selling price and value addition. There is less
knowledge on demand and supply of cashew
in different areas. This could have some
implication on farmers’ market price and
income. Farm size and long years of farming
experience were significantly related to
awareness of cashew products. It is
recommended that to harness the enormous
potentials of cashew products, sensitization
and training be given by cashew association
of Nigeria and other development agencies to
assist cashew producers
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Experimental Title: Assessment of pests and
diseases control by cocoa farmers in Kwara
State, Nigeria. (Uwaghboe, E.O.,
Agbongiarhouyi, A.E, Adebiyi, S. Ndagi, I.
and Aigbekaen, E.O)

Introduction

Nigeria produced around 160,000 tonnes of
cocoa in the 2006-2007 season, but current
output is one-quarter lower than it was 30
years ago (Akinwale, 2008). One of the major
reasons for the poor yield is diseases and
insect pests, which have been estimated to
cause 20-30% crop losses. Among other
factors  responsible for the declining
production of cocoa in Nigeria is the vacuum
created by the abolition of the Nigerian cocoa
marketing board, old age of the farmers,
massive migration from rural areas, scarcity
and high cost of agricultural labour, incidence
of pests and diseases, lack of credit facilities
to cocoa farmers and indiscriminate bush
burning that affect cocoa plantation (CDU,
2003; CRIN, 2003). Worldwide, pre-harvest
and post-harvest losses to insects, weeds, and
plant pathogens are estimated at 45 percent
(Pimentel, 1991).

Black pod disease caused by Phytophora.
pamivora and P. megarkaya is a major
constraint to the cocoa production in West


http://www.unctad.org/

Africa countries including Nigeria (Flood et
al., 2004). Losses can reach up to 100% of the
cocoa production in smallholders’ plantations
when no control measures are taken ( Berry
and Cilas, 1994). Capsids or Mirids cause a
lot of lossess in cocoa farms the most
important species of capsids in Nigeria are

Distantiella theobroma (Distant),
Sahlbergella singularis  (Haglund) and
Helopeltis sp. (Wood and Lass, 1985;

Acquaah, 1999). One of the major control
measures adopted by farmers is the use of
pesticides even those ones that are bound. See
Table 1 for recommended pesticides.
Integrated pest management (IPM) has been a
response to the need for improving pest
management and reducing the environmental
impacts of chemical pesticides. Integrated
pest management (IPM) is an ecosystem-
based strategy that focuses on long-term
prevention of pests or their damage through a
combination of techniques such as biological
control, use of resistant varieties, habitat
manipulation, and modification of cultural
practices. Pesticides are used only after
monitoring indicates they are needed
according to established guidelines, and pest
control materials are selected and applied in a
manner that minimizes risks to human health,
beneficial and nontarget organisms, and the
environment (Strand, 2000). Cook (1986)
reported that high crop yields can be achieved
with sustainable agriculture if plants are
protected from diseases and pests. This will
make plants to grow well, take up nutrients,
compete with weeds and yield to the limit of
their environment. This study focuses on the
assessment of the measures adopted by
farmers towards controlling these insects and
diseases infestation in Kwara state.

Objectives:

1. To ascertain the personal
characteristics of the respondents in
the study area.

To examine the farmers’ methods of
controlling insect pests and diseases.
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3. To investigate the cocoa bean yield of
the respondents in the study area.

Sampling Procedure and Survey

A total of 110 samples of cocoa farmers were
interviewed individually in two Local
Government Areas (lrepodun and Isin) in
Kwara state. In the LGAs, two villages
(Olowonijere, and Kajola) were randomly
selected while 55 farmers were sampled from
each village giving a total of 110 farmers
from the two LGA’s. Data collected include,
socio-economic characteristics, Farmers’ pest
control methods and revenue generated from
farmers’cocoa farms. Frequencies,
percentages, charts and Chi-Square (X?) were
used for presentation and analysis of the data
collected.

Results and Discussion

Findings in table 2 indicates that most
(90.91%) of the farmers are males while
9.09% are females, this implies that it is
mostly men that are actively involved in
cocoa production in the study area, though the
female ones have their role to play especially
in the processing of cocoa. According to
Gockowski and Oduwole (2001), women
restricted access to land resources should be
investigated. The study revealed that majority
(54.55%) of the respondents is in their prime
age which indicates that they are still active in
cocoa farming and be able to perform pest
control. In a study carried out by Amos
(2007), he found out that age of farmers and
age of farms reduce the efficiency level of
cocoa farmers.

Education is a major factor that could
influence farmers practices, in this survey
74.55% of the respondents had formal
education, mostly primary (33.64%), adult
education (7.27%) and secondary education
(24.55%), while 25.45% had no formal
education which indicates that most of the
respondents are educated and could easily
adopt technologies transferred to them which
will increase their income for carrying out



insect pests and diseases control. According
to Rogers (1983) education is thought to
reduce the amount of complexity perceived in
a technology thereby increasing a
technology’s adoption. .

Many (50.91%) of the respondents had
between 1 and 20 years experience in cocoa
farming which indicates that cocoa farmers
had little experience in the study area. Some
41.82%) of the farmers had between 21 and
40 years while few 7.27% had between 41
and 60 years experience in cocoa cultivation
which translate into long experience.
According to Olujide (2006) long experience
of farmers is expected to have positive effect
on their knowledge about farm hygiene and
the maintenance of cocoa trees. This
experience is important for day-to-day
running of the farming activities which
include insect pest and disease control.

In Figure 1 the result revealed that most of the
farmers are smallholders as majority
(65.00%) of the farmers have between 1 and 5
acres. Farm sizes as categorized by STCP
Nigeria Baseline Survey in 2001 are; Small
0.4 to 6 acres, Medium 6.1 to 12 acres, Large
12.1 + acres categories.

Table 3 shows the frequency of control
measures of insect pest and diseases practiced
by farmers. Majority of the respondents
(87.27%) frequently used pesticides as their
control measures while very few (7.27%)
claimed to rarely use pesticides. This implies
that most farmers in the study area use other
phytosanitary methods rarely but concentrate
more on pesticides application.

According to Wood and Lass (1985) and
Akrofi et al., (2003) Black pod spores may be
spread through rain splashes by vectors such
as ants, and by wind, with the newly infected
pods (covered with sporangia) acting as
infection sources for up to 14 days . Most
(65.45%) of the respondents rarely remove
diseased pods from their farms which could
lead to spread of diseases in the farm. In this
study many (59.09%) of the respondents
rarely remove mistletoe from their farms
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which is an indication that they do not
practice phytosanitary regularly to reduce
insect pests and diseases from their farms.
Mistletoes obtain water and nourishment from
the host plant (Polhill and Wiens, 1998). It
causes damage of economic significance.
Pruning is an important cultural method of
pest management operation and can affect
yield as well as affecting the shape and create
adequate aeration for the plant. In this study
most (72.73%) of the farmers rarely practice
pruning. Pruning is an IPM technique and
effective  IPM  requires regular field
monitoring of pests conditions to identify the
critical periods for application of a pesticide
or other control measures (Adipala et al,
1999).

Access to an adequate workforce at critical
times during the growing season of cocoa is
important and, for most, the family remains
the primary labour source. From the findings
of this study most (86.36%) of the farmers
practice manual weeding which indicates that
labour availability is not a problem in the
study area

It has been ascertained that the farmers are
small holding farmers which conforms with
the revenue generated from their farms. In
figure 2 many (54.55%) of the respondents
earned between N1 and N10, 000 in 2008
from their sales which is very low income for
farmers to be able to control pest infestation.
Today, cocoa-farming remains a labour
intensive and demanding source of income
but also one that offers a natural competitive
advantage to the regions in which it is grown
(ICCO, 2006).



Characteristics Frequency Percentage
Sex

Malesz 32 96.70
Females 2 16.67
Total 60 100.00
Age

2040 13 2127
4160 60 3433
61-80 20 1818
Total 110 100.00
Educational status

Adult Education g 127
Primary 37 3364
Secondary 27 2433
Tertiary 10 9.09
No formal Education 28 2545
Total 110 100.00
Farming Experisncs

1-20 36 3091
2140 46 4182
4160 2 127
Total 110 100.00

In table 4, the result revealed that method of
pests control is significantly related to cocoa
yield (r=0.305, P=0.018), whereas other
variables such as years of experience is not
positively related to cocoa yield (r=0.232,
P=0.113). Which implies that method of pest
control by the respondents

affect their yield while years of experience do
not have any effect on the vyield of the
respondents. The r? of 59 indicates an average
strength of the relationship.

Tables and Figures
Table 1: Personal
respondent

characteristics of the

Source: Field survey, 2008

13%

- Apras

G-10 Acres

11-15 Acrag

[
P

30%

Figure 1: Siz= of farms in Acrzz
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Table 2: Frequency of Control measures
for insect pest and diseases practiced by

farmers (n=110)

Farmers' practices Raly %  Treguendy %  Veryfregueny %

Aplestonefpeiids 8 77 1 104 % o
Remnoval of diseased pods G4 1 163
Bemovalofbrokenpods 90 HE 10 909 W n
Remmoval of mmstetoe DS 1R R 10
Prrmg i SR B £ Wi
Weadng ioon B

Table 3: There is no significant relationship
between pesticides used and cocoa yield of
farmers in the study area

Cocea vield ! P o Duson
Method of pestscontrl 0303 0088 98
Yeamsofooeos fnmgepenience 031 013 400

Figure 2: Revenue of farmers in 2008

Conclusion and Recommendations

Most of the farmers are males and few
educated with long experience. The farmers
are smallholders and have high dependency
on pesticides measure for controlling insect
pests and diseases and rarely carried out
phytosanitary  practices. The  revenue
generated from most of their farms is very
low.Hence there is need for government to



bring up policy that would favour women’s’
access to resources like land and provide
credit to small scale farmers in order to
enhance their production level.
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STATISTICS SOCIO ECONOMICS
AND TECHNOECONOMICS
PROGRAMME

Experimental Title: Rural infrastructure
development and CRIN mandate crop sub-
sector. (Shittu, T. R.; Sanusi, R. A,
Adejumo, M. O and E. O. Aigbekaen ;)

Introduction

Infrastructure can simply be described as the
basic system and services that are necessary
in a country or an organization, e.g. building,
transport, water and power supplies and
administrative systems (William et al, 1973).
Rural infrastructures is grossly deficient in
Nigeria (FMA&RD, 2001) because the rural
areas lack the enabling infrastructure essential
for both the transformation of rural
communities and enhanced productivity as
well as the welfare of rural dwellers. It is the
recognition of this fact that lead to the
creation of several agencies by government in
the past to address the problem of rural
infrastructures. The agencies include
Agricultural Development Projects (ADPS),
River Basin and Development Authorities
(RBDA), (defunct) National Agricultural
Land Development Agencies (NALDA) and
Directorate of Food, Road and Rural
Infrastructure (DDFFRRI). These agencies
were able to record some achievements but
the gains from their efforts were not
consolidated due to changes in government
policies and/or polity leading to the
dismantling of some of the agencies or a
redefinition of their mandate focus.

Justification

Infrastructural deficiency is a major constraint
to rural development and which significantly
contributes to increased impoverishment in
the rural communities in Nigeria. According
to FMA&RD (2001), due to pervasive rural
poverty, the provision of private infrastructure
may not always be profitable since costs
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cannot be fully recovered; hence, it was
recommended that public — private sector
collaboration and improved community
participation (which is low currently)
approach be adopted in the provision of rural
infrastructure.

Development of (rural) infrastructure impact
on agricultural production through reduced
transaction costs, increased technology
diffusion, new input — output combination,
reduced input prices, increased specialization
and commercialization as well ad improved
entrepreneurial capacity (Binswanger et al,
1993; Dedehouanou, 1999; Todaro, 1989).
Infrastructural advancement equally has
implication on consumption pattern, family
planning, gender relations and health
(Binswanger et al, 1993); Dedehouanou,
1999; Todaro, 19890. It could also have
negative impacts such as undesirable
environmental occurrences (Binswanger et al.
1993; Dedehouanou, 1999; Todaro, 1989).

Objectives of the study

The main objective of this study is to analyze
the effects of rural infrastructure on
agricultural production particularly CRIN

mandate crops. The specific objectives are to:

1. Analyze the socio-economic
characteristics of CRIN mandate crops
farmers.

2. Determine the impact of rural

infrastructure on CRIN mandate crops
in the study areas.

Methodology

Both primary and secondary data were used
in this study. The primary data was collected
using a multi-stage random sampling
technique. The first stage involved purposive
selection of 2 states (Ondo and Kwara) from
CRIN mandate crops growing states in
Nigeria was done. The second stage was the
selection of 2 Local Government Areas
(LGASs) per selected state using operational
zoning of the Agricultural Development



Programmes . The third stage was a random
selection of 20 villages in the selected LGAS
with the aid of ADPs. In the fourth stage, 5
farmers were sampled from (each) selected
state using well-structured questionnaire.

Secondary data used for the study were
collected from the State’s Ministry of
information as well as the selected LGAs
Headquarters. These process involve data
collection on infrastructure distribution in the
LGA.

Data collected was then analysed using
Descriptive statistics such as frequency,
percentage, measure of dispersion, mean and
cummulativve mean.

Also a common infrastructive index based on
village level information was constructed for
all elements that could be used to rank
villages to reflect their developmental status.
This is due to the fact that this not only
sinplifies ranking of villages by reducing a
large amont of data to a single measusre, it
also takes care of qualitative aspects of
infrastructure in a quantitative manner.

In this study, distances from the village to 8
element of infrastructure were obtained across
the selected 19 villages in the study area. The
selection of these 8 elements was based on
their relative homogeneity across the selected
villages.

A total cost of infrstructure availability (TC)
was computed by suming the Average Cost
(ACi) of getting to a particular infrastructure
in the 19 villages. ACi was however obtained
as an average individual transportation cost
(IDci) of the respondants in each of the 19
villages. The use of transportation cost was
due to the interaction that exists between
transport facilites and institutional
infrastructure (Ahmed and Hossains (1990).
Thus, a village may be close to input
purchasing centre and yet access to the centre
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may be more difficult than a a village located
a bit far wasy, if the latter has better transport
system which is normally reflected in the
transportation cost.

The infrastructural index (I) was obtained by
finding the average of the Wis of the 8
infrastructural facilities such infrastructure is
located cilities for each of the 19 villages.

Algebraically :

AC

i

Where IDci = Individual transportation cost

of getting to each infrstructure by the
respondents in each village

ACi = Average ast of transporation in each

village

TC Total cost of transportation to a

particular infrastrucsture across villages

ATC = Awverage total cost of transporation

across villages

Wi = Weight of Average Transportation

cosst in eaach village

IN = Infrastructure Index

N = Total No of Village

M = Total number of Infrstrucstural
Facilities

N = Number of respondents in each village

The Infrastructural index (INF) indicates the
degree of under development, thus the higher
the value of the INF, the less developed the
village considered. = Another approach of
grouping the villages into developed and
under developed areas was to sum the
infrastructural index for all the 19 villages
and the average obtained. The villages with
value above the average were said to be under



developed and those lesser than (below) the
average were said to be developed.

Results and Discussion

The socio economic charaacteristics of the
respondents are as follows:

Age:  The distribution by age of the
respondents shows that - % is within 40 and
59 of age. On the other hand - % are 60 yrs
and above while - % are between the ages 30
-39yrs. Average are of the respondents was -.
Thus - % age is within the productive age.

Education: no formal education = 13(24.5%),
primary education =26(49%); secondary =
11(20.8%); tertiary = 4(7.5%)

Marital status = married = 45(84.5%); single
= 1(1.88%); divorced = 3(5.66)%; widowed =
4.(7.5%)

Religion = christianity = 34(64.1%) ; islam =
14(26.4%); traditional= 5(9.4%)

Farming Exp. = 11-40 = 36(67.9%); < 10 yrs
= 8(15%); .40 yrs = 9(16.98%)

No of mandate crops -cultivated:
39(73.6%) 2 = 12(22.6%), 3=2(3.8%)
Farm Size: 1 — 5ha=10(18.9); 6 -10ha
=22(41.5%); 11- 15ha= 13(24.5%); >16ha=
7(13.2%)

1 =

Infrastructures Accessibility of the 19 village.
Access to infrstracure was measured by the
average transportion cost of the respondents
to the points where such infrastructure is
located. The cost varied widely in some and
minimal in others for each infrastructure and
across villages. The costs are grouped into 3;
those that are less than or equal to 200,
between 201 and 500 and those greater than
500. Infrasstrutures with higher cost of
transporation are considered not readily
available, thus the higher the costs, the higher
the level of under development.

Table 1: Access to Infrastructure of the 19
villages

[nfrastmicture <200 201300 =500

Freg  |Percent |heq | Percent | Frzg Percent
Telecommmication | 13 68 3 16 E 18
Electriciry 16 M ) 1 1 by
Good Road 9 {7 § il 9 {7
Pipe bome water 1 T 3 T 13
Borehole water |7 13 1 37 ]

Market
Health centre
Hospital
Avarage

5|5 |

1
1 1
13 i
§

[ =
e

i

An average of a villages (%) of the village
studied are classified as village with access
cost of less than or equal to.

The average cost for this group is:
Infrastructural Index: This was done to have
a true knowledge of under development.
These ranged between 0.51 and 2.60 with an
average index of 0.97 for the 19 villages. The
higher the value of the index above the
average value, the less developed is the
infrastructure and the lower the value below
the average, the more developed. All the 19
villages studied were classified into four
groups as follows Highly developed < 0.70,
Moderately developed 0.71 --- 0.97,
moderately under developed 0.98 — 1.40
while highly under developed was > 1,40.

Table 2: Village Distribution by Level of
their Infrastruture Development.

Range of Index NoofVilage  penentage Cumndative
Nursher Percentage
] ] % .

060087 f i 16
085130 ] % i

13 ] 16 u

Tt i 100 10

10 Villages of 5 each representing 26 percent
fall into the category of highly developed and
moderately  under  developed villages
respectively; 6 villages belong to category of
moderately developed while 3 villages fall
into the category of highly under-developed



villaages. These represents 32 perccent and
16 percent respectively.

Conclusion: Cost of transporation, a direct
function of rural road network status have
been employed in this study as a measure of
under-development .Investment therefore in
rural roads and transporation could result in
reducing the cost of transportation of goods
(input and output) and passengers. This
would then increase the share of farmers in
the final realization of farm produce, thererby
increasing their welfare.

Infrastructure indirectly affects Agricultural
Production through prices of inputs, and
where infrastructure is well developed there
would be reduced cost of business
transaction, easy access to current
information, improved access to global
opportunities hence acceleration of economic
development.

Experimental Title: Determination of
volume of the traded kolanut in Southwestern
Nigeria. (Oduwole, O. O, Adejumo M.O,
Shittu,, T. R, Aigbekean, E. O.)

Introduction

Kola is one of the economically important
cash crop in Nigeria. There are over fifty
species of kola. Of these, seven have edible
nuts, but only two have been widely
exploited, these are cola nitida and Cola
acuminata.

These species have been important objects of
trade for a long time. The most important is
Cola nitida because of its wide economic
value while Cola acuminata is confined to the
southern forestlands of Nigeria in term of
production and consumption; Cola nitida is of
inter regional and international trade. The
inter- regional trade is said to be by far the
most important arm of the Nigerian kolanut
market(in terms of organization) as it
accounts for 80% of traded kola produced
(Akinbode,1982).
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Nigeria produces 88% of the world’s kola
production and 90% of this is consumed
locally while the remaining 10% is exported.
This finding was buttressed by Olokun and
Oladokun (1999) who claimed that Nigeria
produces two million metric tons of kolanut
annually which represented 70% of the
world’s kolanut production.

Present day consumption of kola nut extract is
0.69 mg/kg/day. Kola nut, apart from the fact
that it is widely consumed by virtually all
categories of income groups, the commodity
has been found to be useful in the production
of beverages, flavouring material alkaloids,
caffeine, theobromine, laxatives, heart
stimulants and sedatives. In addition, kola nut
husk which is a by-product from processing
the seed is widely used for animal feeding
because of its high nutritive quality and there
was a report that there has been an
outstanding growth performance and the
apparent nutrient utilization of broilers fed
with kola nut husk meal diets (Babatunde and
Hamzat, 2005).

However, with all these robust potentials
from kola, the crop has been faced with some
challenges. According to Facheux et al
(2001), there are clear limitations to
significantly increasing income from kola nut
business as a result of limited market access,
low resource regeneration, limited available
capital and lack of appropriate technology.

Annually, an increasing number of Nigerians
earn their living as kola nut producers,
traders, middlemen or professional packing
men. But interesting, kola marketing is
largely disorganized thus making revenue
generation by government impossible as there
is paucity of information on the volume of
traded kola nuts between the south-western
markets (producing region) and the northern
markets (consuming region).



Objectives

It is in view of all these limitations that this

study was embarked upon thus the objectives

are:
1. To measure the volume of the traded

nuts in our major kola markets;

To know whether kola is really getting

the desired attention in the markets;

To proffer solutions to the problems of

kola trading in the study area.

2.

3.

Methodology

The study was carried out in four states of
Nigeria namely; Oyo, Ondo, Ogun and Osun
states respectively. These states are kola
producing states in the south western part of
Nigeria. In each state, at least two major
market centres were selected although all the
major kola markets in the selected states were
visited but the study was restricted to only
two markets in each state, markets such as Idi
Iroko, ljebu mushin and Mamu were visited
in ogun state while Oniparaga and Yaba were
visited in Ondo, Ife and Osogbo market were
visited in Osun and Oja-oba and Ojoo
markets were visited in Oyo State . A total of
200 traders were randomly selected and
interviewed in all the states. Information was
collected from the respondents with aid of
structured questionnaire. The collection of the
information was done between October and
November 2009.

The data from the information collected was
analyzed with descriptive statistics, Ordinary
least square and regression analysis.
Descriptive  statistics-  frequency  and
percentages were employed here to analyze
the socio-economic characteristics of the
respondents.

It is also used to analyze the quantity of
baskets traded for the period of interest in
each state.

Results and Discussion
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From the analysis done so far, it was
discovered that majority of kola marketers/
traders (respondents) are women and they are
within the age range of 41-55 years with
primary or no formal education.

About 68% of the respondents have more
than 10 good years of experience in kola nut
trade, 81.25% of them got motivated into the
business because it was their family business.
90% of the respondents buy fresh nut and
they process it before sales while majority of
the traders buy mixed nut instead of going for
white or red nut.

In Mamu, the average quantity of kola nut
traded for that year is about 200,000 baskets
on the average while in Mushin about
100,000 baskets were traded. In Oyo state
more than 210,000 baskets were traded in
Oja-oba in Ibadan south east while 150,000
on the average were traded in Ojoo market,
the same also go for Osun and Ondo state.

On the average, more than 200,000 baskets of
good kola nut are exported to the north
annually from different market in south
western zone of the country.

Experimental Title: Food demand among
cocoa farming households in Nigeria. (K. A.
Oluyole, R.A. Sanusi and E.O. Aigbekaen)

Introduction

The study of demand in economics is aimed
at describing the purchase decisions of
consumers. The theory of demand relating to
consumer decisions describes the actions of
consumers in their role as buyers as they
interact with sellers in determining prices at
the consumer market level (Sanusi, 2006).
However, the level of this interaction may be
influenced by the level of income, household
size, age as well as close substitutes (Ishida et
al, 2003). Food demand essentially depends
on population and the dietary habits/per capita
calorie intake of the people under



consideration. Nigerian population increased
from 55,670,055 in 1963 to 140,005,542 in
2006 representing an increase of 151.5
percent (NPC, 2006). In Nigeria, the
production of food has not increased at the
rate that can meet up with the food demand of
the increasing population (Oluyole et al.,
2009). While food production increases
annually at the rate of 2.5 percent, food
demand increases annually at a rate of more
than 3.5 percent due to high rate of annual
population growth of 2.83 percent (NBS,
1996). The apparent disparity between the
rate of food production and demand for food
in Nigeria has led to a food demand-supply
gap, leading to a widening gap between the
food available and the total food requirement
and hence posing a threat to national food
security. This study intends to derive the
nutritional implications of the demand for
food on cocoa farming households in the
study area and the effect or otherwise of unit
changes in prices and income on the
availability of nutrients to households in the
study area.

Objectives

1. To estimate demand elasticities for food
items among cocoa farming households in the
study area.

2. To determine the factors that affect the
quantity of food demanded in the study area.

Methodology

Two cocoa producing states were chosen for
the study; these were Ondo and Kwara states.
Going by NCDC (National Cocoa
Development  Committee) classification,
Ondo state is a high cocoa producing state
while Kwara state is a medium cocoa
producing state (NCDC, 2006). Simple
random sampling technique was used to select
one hundred and fifty respondents from the
two states (one hundred cocoa farming
households from Ondo State and fifty
respondents from Kwara state). Structured
questionnaire was used to collect information

from the respondents and the data collected
from the information was analysed using
Almost Ideal Demand System (AIDS) and
Multi-variate Regression function.
Almost Ideal Demand System (AIDS):
Almost Ideal Demand System is defined as
the budget share of a commodity as translog
function of prices (of a commodity and
related commodities) and other variables. The
AIDS model is specified as:

Wi

i = Budget share of commodity i;

Pj = Price of commodity j;

X = Total expenditure on the commodity being
analyzed;

P*® = Laspeyeres Price Index;

1 =123, n commodities;

Mi = Random disturbance term.

A. The Price Elasticities for AIDS model,
following Wen et al (2002), is given as:

(Eij)

0 is the Kronecker delta which takes the value of
one for own price elasticity, that is i=j; and takes
the value of zero for cross price elasticity, that is i
#].

The Expenditure Elasticity for the AIDS model,
following Wen et al (2002), is given as:

Jij

(Ei) = 1 + B/W.ioiiiiiainn.
....... (xii)
Note: Expenditure elasticity is a proxy for income
elasticity

Multiple regression function: This was employed
to assess the influence of some variables on the
quantity of food demanded. The regression
function for the quantity of food demanded was
implicitly specified as follows:

Y = f(age, gender, edn, mar, hhz, fminc,
offminc, fmexp, notimes, nonfdexp, e)...(xiii)
Ya



Y = total quantity of food demanded (kg); normally increase with increasing total disposable

ya = quantity of own produced food (kg); income. The income elasticity of some food items
yb = quantity of food purchases (kg); such as cassava flour, plantain, sugar and fruit
age = age of household head (years); tends to be income elastic (income elasticity
gender = gender of household head (male = 1;being greater than one). Hence, a percentage
female = 2); change (increase) in income results in a more

edn = educational level of household head (nothan proportionate change (increase) in quantity
formal education = 1; primary education = 2;demanded for the food items. Such items are
secondary education = 3; tertiary education = 4); normally referred to as luxury. Other food items
mar = marital status of household head (marriedsuch as rice, beans, yam, gari, maize, cocoyam,

= 1; otherwise = 0); bread, egg, fish, meat, milk, beverage and
hhz = household size; vegetables have income elasticities lesser than
fminc = farm income of household head (N); one but greater than zero. Hence, the demand for
offminc = off-farm income of household headthe food items is inelastic with respect to income.
(N); A percentage change in income of consumer
fmexp = farming experience of household headresults in a less than proportionate change in
(years); quantity demanded of the food items and such
notimes = number of meals taken per day; food items are normal and necessity goods.
nonfdexp = non-food expenditure (N); However, food items such as beans, yam, gari,
e = random error term. maize, cocoyam, bread, egg, fish, milk, beverage

and vegetables having relatively large (but less
Results and Discussion than one) income elasticities of demand, it is

In table 1, the own price elasticity for all the foodexpected that these food items will experience an
items showed that the demand for these foodincrease in demand when consumers’ income
items is price inelastic. It could also be observedincreases. An interesting finding was that rice
in table 1 that none of the food items has owntended to have the lowest income elasticity of
price elasticity greater than one indicating that ademand (0.7171). This indicates that rice had
1% increase in the price of the food itemsalready occupied a special position in the diet of
brought about a less than proportionate in thecocoa farming households in study as a staple
demand for the food items. In food items such asfood. Quantity of rice consumed (demanded) is
cassava flour (-0.9170), plantain (-0.8669), sugarnot expected to have a dramatic change with
(-0.8801) and fruit (-0.8254) with high own pricechanges in income of the consumer.

elasticities shows that a change in their own price

will result in a large change in their demand

while food items such as rice (-0.3234), gari (-

0.4790), meat (-0.4428) and milk (-0.4428) with

low own price elasticities shows that a change in

the price of these food items does not have much

impact on their demand. The implication of this

is that these food items are becoming staple foods

among cocoa farming households in the study

area. Hence, no change in price can have much

impact on their consumption. Table 1 also

showed income elasticity for the food items. TheTable 1: Demand Elasticities for the food items
table showed that all the food items have positive

income elasticity suggesting that all the food

items are normal goods whose demand will
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Fod lems Ompice  Cosprice - ocome propensity of the household head to increase food
‘ dddy  doidy didy production thus making more food available to
Rie 23 1766 0l

Beas i 01556 0000 meet the food demand of the household. The
T 47631 1234 13848 coefficient of number of meals taken per day by
ST o the households was positive and significant. The
e 1595 0405 1003 results conforms with the apriori expectation as
Cocoyam 45318 L 19532 the number of meals taken per day is expected to
- JP I lead to increase in quantities demanded. Thus
i 5101 140 0003 household will demand for more food when the
b 7168 1261 03657 frequency of food consumption increases.
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Stz 2301 01199 1100 Table 2: Multiple Regression Model Result
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Results of the parameter estimates in the linear(u 458 0830 034

regression analysis is shown in table 2. The tablegibudditat [ 017 i

shows that out of the ten variables investigated,ggﬂf;:isﬁwmh“d D-Dfi:' 001108{9 g'i:;

six variables Slgn|flcant|y affeC_ted the quantity Of}[amlmmi an Y 0488

food demanded for. The variables are age Ofsusiuliiz PP 11 00y

household head (p<0.05), household sizefmum: A o
(p<0.05), farm income (p<0.1), off-farm income’m el W
; . Fammg expenience 01 i 00
(p<0.05), farming experience (p<0.1) and numberf\'mnherufmeal;perdav A 1 0o
of meals taken per day (p<0.01). As regards thewindepain: 1l 1 0786
age of household head, the result shows that asha: LS
the age of household head increases, the quantity¥=tmet 16
of food demanded for also increases. The result is
in line with Asumugha et al, (20(_)9) which found . significant at 1% level; ** significant at 5% level,
out that the demand for yam in the Northern= significant at 10% level.
Nigeria increases with age. Table 2 also shows
that household size significantly and positivelyConclusion
affected the quantity of food demanded for. As The demand for all the food items
the household size increases, the number ofinvestigated in the study area is price
mouths that would be fed also increases, hence,inelastic, hence, an increase in the price of
the quantity of food that would be required for tothe food items brought about a less than
feed the entire mouths in the house also increases.proportionate in the demand for the food
The coefficients of farm income as well as off-jtems. All the food items under investigation
farm income were positive and significantare normal goods whose demand will
implying that increase in these variables willnormally increase with increasing total
bring about increase in food demand. This resultdisposable income on the food items. Food
is also in line with the findings of Asumugha etitems such as cassava flour, plantain, sugar
al., (2009). Increase in income will enable theand fruit tends to be income elastic while food
household to devote more money for fooditems like rice, beans, yam, gari, maize,
purchases, thus increases household foodcocoyam, bread, egg, fish, meat, milk,
demand. It could also be observed in table 2 thatbeverage and vegetables were income
farming experience significantly and positivelyinelastic. Rice tended to have the lowest
affected food demand. Increase in farmingincome elasticity of demand, hence, it is a
experience of household head increases thestaple food in the study area. The quantity of
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food demanded by cocoa farming households
in the study area is affected by the age of
household head, household size, farm income,
off-farm income, farming experience and
number of meals taken per day. The study
therefore recommends that in as much that
income was found to have affected food
demand, the income generating activities of
the farming  households should be
strengthened so as to get more money to
demand for more food. This is quite
imperative in as much that the quantity of
food demanded for (consumed) is a function
of the food nutrients taken.
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Experimental Title: Determinants of quality
cocoa beans marketing in Nigeria: A socio-
economic and techno-economic approach.
(Aigbekaen, E.O. Sanusi, R.A.. Shittu, T. R.
Oluyole K.A,. Obatolu, B.O. Lawal, J.O.
Adejumo, M .0 and. Oduwole, O. O.)

Introduction: The quality of cocoa has been
known to be declining over the vyears.
Improper post harvest handling due to sharp
market prices was attributed to this
phenomenon (Oduwole, 2004; Sanusi, 2006).
Various measures were taken to address the
problems such as establishment of a Tree
Crop Development and Marketing Plc
(TRECODEM) for the improvement of tree
crop trade including cocoa by the Nigerian
government (Adepoju, 2006).

Good quality cocoa been is a vital
determinant of the value added products
emanating from industrial processing of
cocoa. Bad/low quality cocoa will increase
the cost of bean processing. The higher the
quantity of defects in cocoa bean lot, the
higher the cost the processors will incure in
terms of machines hour, mandays and
production cycle.

The objectives of the study is to:

1. describe the socio-economic variables of
the respondents

2. ascertain the major determinants of cocoa
bean quality.

Methodology: The study was carried out in
Ondo and Ogun states. Going by NCDC
classification, Ondo state is a high cocoa
producing state, while Ogun state is a medium
cocoa producing state. From each state, one
notable cocoa producing local government
area was chosen and from each local
government area, seventy cocoa producing



farmers were randomly selected thus making
a total of one hundred and forty respondents
used for the study. Information was elicited
from the respondents with the aid of
structured questionnaire while the data from
the information collected were analysed with
the use of descriptive statistics as well as
probit model.

Descriptive statistics was used to address
objective one while probit model was
employed for objective two. The Probit model
IS given as:

Pi = BiEi + ai

Where: Pi = variable that indexes the cocoa
bean quality classification. It exists in the
form AP* that is, Pi = P*if A=1and Pi =0,
if A=0.

Ei = vector of explanatory variables;

Bi = Parameter estimate;

ai =random error term.

The explanatory variables included in the
model are as given below:

AGE = age of farmer (years);

FMZ = farm size (ha);

FMT = fermentation technique (FMT =1, if
heap method is used and O otherwise);

DDR = duration of drying (number of days);
HVP = harvesting practice (HVP =1, if pods
are harvested as they ripened and O
otherwise);

PBP = pods breaking practices (PBP = 1 if
pods are broken with club and O otherwise);
CFM = cost of farm maintenance (N);

NFE = non-farm expenditure (N).

Results and Discussion:

Tablel showed the description of the socio-
economic characteristics of the respondents.
The table shows that 90.7% of the total
respondents were males while just 9.3% were
females. This shows that majority of the
farmers in the study area are male. It could
also be observed in table 1 that about 63.0%
of the total respondents were 50 years and
above. Hence, there are more old farmers than
their younger counterparts in the study area.
This may have negative impact on the farm
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size since young people are stronger and are
expected to cultivate larger-size farm than
older respondents. It might also have negative
implication on the productivity of the cocoa
farmers. The study also revealed that 89.3%
of the total respondents were married. This
shows that most of the respondents in the
study area are married. This implies that there
is the likelihood that there could be more
family  labour, available to farming
households. As regards the educational status,
about 70% of the respondents had formal
education. Hence, most of the farmers in the
study area had formal education. Education is
a social capital; hence it could impact
positively on farmers’ ability to take good and
well informed production system that will
improve the quality of cocoa beans produced.
Table 2 showed the result of probit analysis.
The table showed that out of the eight
variables investigated, four were found to
have significantly affected cocoa beans
quality. The significant variables are age of
the farmer (p<0.01), duration of drying
(p<0.01), pod breaking practices (p<0.1) and
cost of farm maintenance (p<0.05). As
regards the age of farmer, the sign of the
estimate shows that as the age of farmer
decreases, there is more likelihood that the
quality of cocoa beans increases. This is quite
obvious because a younger farmer will be
more active to carry out all the practices that
would enhance the quality of his cocoa beans.
Duration of drying was also found to have
significantly affected cocoa beans quality.
This is so because the longer the cocoa bean
is dried, the less propensity for such bean to
be spoilt. As regards the pod breaking
practices, when club is used to break pod,
there is likelihood that the cocoa beans inside
the pod will not be injured thus enhances the
quality of cocoa beans. Cost of farm
maintenance was also significant because the
more a farmer spends more money to
maintain his farm, the more likelihood to get
a good quality product (cocoa beans) from
such a farm.



Table 1: Socio-economic variables of the
respondents
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Conclusion: From the empirical results
obtained, it could be concluded that age of
farmer, duration of cocoa bean drying, pod
breaking practices as well as the cost of farm
maintenance significantly affected cocoa bean
quality in the study area.
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Experimental Title: Social capital and credit
access among cocoa farming households in
Ondo and Kwara States, Nigeria. (Lawal,J. O.
and Sanusi, R. A))

Introduction

In Nigeria, credit access is a major problem
among rural farming households due among
others to lack of adequate physical collateral.
Credit to farmers is an important instrument
for improving efficiency and expanding
production and increasing productivity (Feder
et al, 1990).

Studies have showed that households with
better access to credit have greater capacity to
absorb and pool risks across periods thereby
stabilizing their production and consumption
over time (Eswaran and Kotwal, 1990).
Furthermore, improved access to credit may
indirectly serve as an insurance substitute that
can induce receptiveness to adoption of new
technologies (Diagne and Zeller, 2001).

Also, there is growing recognition that
differences in economic outcomes cannot be



explained fully by differences in “traditional”
inputs such as labour, land and physical
capital. According to Serageldin (1996),
traditional composition of capital needs to be
expanded to include social capital for
sustainable development. Social capital, as
defined by Portes (1998) stands for ability of
people to secure benefits by virtue of their
membership in social networks or other social
structures. This is measured by six
dimensions namely density of membership
(DM), heterogeneity index (HI), decision
making index (DMI), meeting attendance
index (MAI), cash and labour contributions
(Grootaert, 1999). The availability of social
capital to households has been known to
ameliorate the problems associated with
collateral hence improving the poor’s access
to credit.

However, the main thesis of this study is to
solve the dearth of information on the
determinants of credit access of cocoa
farming households in Nigeria.

Objectives
This study therefore examined:

1. The socio-economic and social capital
characteristics of CFHs;

2. the constraints of cocoa farming
households in accessing credit;

3. the determinants of Credit Access
among the CFHs;

4. the bi-causal relationship between
Social Capital and Credit Access
among Cocoa Farming Households
(CFH) in Nigeria.

Methodology

Data was collected from 120 cocoa farming
households in the cocoa producing
Agricultural Development Project (ADP)
Zones in Ondo and Kwara States using Multi-
stage sampling technique with the aid of
structured questionnaire. These two states
were chosen as representatives of the high
and medium cocoa producing states as
profiled by NCDC. Information collected was
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socio-economic, social capital and credit
characteristics data. Analysis was done using
descriptive statistics, social capital indices
and censored Tobit regression model.

Results and Discussion

Table 1 showed the mean values of socio-
economic characteristics for cocoa farming
households by the states sampled.

Table 1: Socio-economic Characteristics of
Cocoa Farming Households in Ondo and
Kwara States, Nigeria

Mean
ODOSTATE

Vatiabls StlDeindor  Minimum aximum

i3 1
i !
1§ i
i i
1§ !

Ae(im) i 0
Householdszs o) £ I
e Epeee) 20 Rl
Ageof Coooa ) 41 LIl
hmahe) 4 I 10

Az(im) i !
Househedsize ) 11 i )
Ve Epeee) 1L i i
Ageof Cocoefamis) 187 W il
hmahe 39 i 0

)
pl
4
}

Source: Field Survey data, 2009

The pooled mean table 2 showed that the
mean age of cocoa farmers in the two states
representing cocoa farmers in south western,
Nigeria as 58 years which indicates that most
cocoa farmers are old and no longer in their
active productive years. Household size
indicates most cocoa farming households are
large- 9 persons this can pose a threat on their
food security and welfare status if the
proceeds coming from the small sized cocoa
farms cannot feed the dependents sufficiently;
the mean years of experience is 26 years
while the mean age of cocoa farms in
southwestern, Nigeria is 30 years and the
mean farm size stands at 4.2 hectares per
cocoa farming household.



Table 2 Pooled mean of socio-economic
characteristics of cocoa farming households
in Ondo and Kwara States, Nigeria

Variable Vlem §td Dviadon  Minimm
Vrvimm
Anim) i 11 mwow
Householdszefoonder) 94 i 0o
VearsofErpeeneefi) 239 ity i
Ageof Corna ) 306 167 60 60
Fmahert) 4 1 i 1

Source: Field Survey data, 2009

Table 3.0 showed that majority of the cocoa
farmers are not educated (57% in Kwara and
34% in Ondo state), while 97 and 57% are
members of associations in Ondo and Kwara
states respectively. Farmers in Ondo State
have more savings, acceptable collaterals for
getting loan than those in Kwara state. Most
of the farmers in Ondo state either purchase
or inherited their cocoa farm lands, 52%
planted their cocoa on purchased farmlands
while 45% planted on inherited lands. In
Kwara state, 54% planted on purchased and
about 29% planted on inherited farmlands.
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Table 3 Household’s Socio-Economic
Variables

Characteristies

(ijEducation Status of (Kwaradtate) (OndoState)
Household Head Frequency  Percentage  Frequemcy  Percentage
Nomg H 6071 A M4
Frmary § 107 Iy i80
Secondary f 1071 g 117
Tetiary § B ! 343
Adult Education ! 3N 0 000
(if) Meruhership of Association

T H 3667 i 9.3
No 1 1930 ! 34
(i) Those having saving

Vs 0 i i §3.32
No 36 6429 0 A
(if) Acceptable collateral

T A i 1 463
No ) i i 3T
(iv) Having access to credit

Vs 0 i B 8
No 36 6429 Hi i
(v) Land Tenure Haldings

iented 16 83 f 4i
Furchased 0 34 i 310
Rented 0 000 i
Leaszhold § 1071 0 000
Inhented leasehold LAl 0 000
Rented leasehold 19 0 000

Table 4 shows the social capital dimensions
of the cocoa farming households in the two
states understudied. The overall result shows
that generally social capital dimensions are
low among cocoa farming households in
Nigeria. The overall index shows that only 25
percent social capital exist among cocoa
farming households in Nigeria and this is as a
result of the low density of membership in
association, poor decision making
[participation index, poor attendance, low
commitments in cash and kind towards
whichever association they belonged.



Table 4.0: Summary statistics of social
capital dimensions in Ondo, Kwara and
Overall

Sucial Capital dimensions cocoa Means
farniing howseholds (%) Ondo |Evaz | Faokd
e [Mate  |Data
Denstty of Membership (D) [ 6217 3381 | 433
(357 | (499 |(370)
569 |5880 | 5630
Heteragenityner (H) (1028) |(1384) | (1299)
Decision meking Index (DMI) 6‘39. 6'.'” 0
(1268) | (684) | (1045)
Meeting attendance index(MAl) WL G\ Td
(2112) | (41.24) |(3377)
Cash contribution ((C) 1607 | 1400|1504
(2182) |(1505) | (1877)
Labour contribution (LC) ne o lss on
Soctal capital Index (SC1) (8] ;1.3_9_01 ()
S oL 1580
(730) | (98] | (e

Table 5 profiles the constraints faced by
cocoa farming households in accessing credit
for  their  production activities. The
disbursement lag of loans rank as the most
constraining condition to credit access by
cocoa farmers while inadequacy of credit
granted as loan rank second on the list, the
fear of high interest rate placed as repayment
terms rank third while lack of acceptable
physical collaterals rank fourth. The result
also shows that some cocoa farmers are not
constrained this reflect a few percentage of
them that are enjoying the benefit of
belonging to associations and actively
participating in them.
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Table 5 Ranking of identified constraints to
credit access by cocoa farming households

Constraintsbo credit acgess ]
Frequenry

(1) Lomg trmelagbetween appleatiomand |
disbusement ofcredit Faly,
(2)Lackaceeptale “phrsicd” colateals
(3) Imadequecy o med (u obtaing a3
mich 35 demanded )

(4) Fearof bgh et ot

(3) ol of both g et e and
e lag of disbursement,

(6) Problemns of buth fme lag and
Inadquacy ofcredit y it
(7) None avalabilty of medt Faoly
(mongy

(8) Brzeaucrati botlenecks and process
i !
(9) Lack of quarantors;
(10) No constramt !
Tl 1ig

Table 6 showed the result of the Tobit
regression on the actual determinants of credit
access to the cocoa farming households. The
result showed that amount requested as credit
facility is significant (p<0.01), years of cocoa
farming experience and heterogeneity in
association where the farmers belong are
significant (p<0.05), while cash contribution
in association, educational status and presence
of collateral possessed by farmers when
requesting for credit facilities are significant
(p<0.1).

Penemtage | Ranking
ne |1
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Table 6 Determinants of Social Capital and Credhigtwessxplanatory power than the actual
for the pooled data

With nmaltiplicative With additive

Variables social capital index social capital index
Constant 843930115 7.8097(1.02)
Age ofhousehold head DL479-08Ty 248113
Gender ofhouseholdhead  -1.8103 (-0.66) -6.332306(-1.89y
Household size 0.9922(-4.62) 07432330y B
Literacy 0.0837(0.06) 0.7983(0.31)
Educational status 0.1360(1.23)* 0.1333(1.33)
Years of expenence 01736 (2.14) #* 01046238 %
Age of famm (vears) D06802(-1.13) 1033(-1.88y
Famm size (hectares) 0.2837(134) 0.1439(061)
Amount requested 0.0007(4.07) #+= 0.0006(4.03) **=
Disbursement lag 0.0307(0.33) 0.0048 (0.59y
Request for collateral JINLT0F -2.2960(-1.29)
Type of collateral 0.3831(1.26* 03783134
Presence of collateral 1.2031(163) 2141(184¢
Presence of savings 1.3124(047) 14782049
Land tenure 0.4326(1.03) 16200043y
DM (%) - .0028(-0.14)
HI (%) 0.2173(2.18 %
DMI (%) 0.0333(030)
MAI (%) 0168 (-0.8T)
CC (%) 0.1749(1.73)*
LC (%) - D02T1(-0.88)
+ocial capital index 004407145 -

LR chi- 6324 90.16

Probzchi 0.0030 0.0000

Pseudo ! 0.1863 0.1709

Log likebhood fimetion, -147.7987 -136.0707

Figures in parentheses are t- values significant at
**%1%, **5%,*10%

Dependent variable, Ln Amount of credit accessed.
Number of observations (120)

Source: computer print out

Table 7 showed the result testing whether
Social Capital is truly Capital. This is
achieved by finding the bi-causal relationship
between social capital and credit access using
instrumental variable. In this case, a variable
which determine social capital but not related
to household credit access was used. The
instrumental  variable  (membership  of
association) is used as a replacement for the
social capital index. If social capital is truly
Capital, the coefficient of the instrumental
variable (membership in association) should
be higher than what is obtained for the actual
social capital variable in the regression. The
instrumental variable estimate (3.066) had a
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social capital estimate (0.04) in Table 7. This
implies that the direct effect of social capital
outweighs the reverse effect in the
explanation of the correlation between the
two variables. A reverse causality could have
been accepted if there is no improvement or
reduction in the R? as well as in the
instrumental variable estimate. Since there is
an improvement on both counts, one can infer
the absence of significant reverse causality
and thus confirming the exogenity of social
capital. A unit increase in the instrumented
social capital leads to 3.06 percent increase in
credit access for the cocoa farming
households while the actual social capital will
lead to 0.4 percent increase in credit access.

Table 7 Social Capital and Instrumental
Variable Estimation

Without Instrementzl — With Instrumental

Vaniables vanable vanable
Constant §0LY) §6437(119)
Age ofhousehold head Q17908 Q15000091
Genderofhouseholdhead L8193 (-0.66) SA4300130)
Household size 0992246 08733439
Educational status 0.1860(1.8 237712
Years of expenience 01736 (214 # 0.2123(261
Age of fam (yzans) .06302(-L.15) QILTR101)
Famn size (hectares) 0.2887(134) 0.3166(130)
Amotnt requested 0.0007(4.07) 0.0006(3.88)*
Request for collateral ST 38330

Type of collateral 03831188y 04042(L67
Presence of collateral 12031(L63) 13673 (1.96) **
Presence of savings LI124{04T) 16193(083)
Land temue 04326(103) Q01010003
Social capital index 0.04407(145) 1.0663(0.76)

LR ch- 634 6313

Frobch? 0.0030 0.0000

Psendo B 0.1363 01617

Log Hrelihood fimction, 47,7987 1622023

Figures in parentheses are t- values significant at

***1%, **5%,*10%

Dependent variable, Ln Amount of credit accessed.
Number of observations (120)

Source: computer printout

Conclusion

The study concludes that social capital has
positive influence on credit access and it is an



important factor in improving the cocoa
farming households’ access to credit in
Nigeria;

Most cocoa farming households are still
constrained in accessing credit due to lack of
physical collateral.

Cocoa farmers are no longer in the active
productive years hence, the youths should be
encouraged to go into cocoa farming by
providing attractive incentives also informs of
collateral free-credit based on their social
capital status.

Years of experience, presence of collateral,
heterogeneity and cash contribution in
association are significant determinants of
credit access among cocoa farming
households in Southwestern, Nigeria

Policy Recommendation

This study hereby makes the recommendation
that:

Cocoa farming households should improve on
their membership of associations and also
improve on cash contributions and
heterogeneity in associations as these has
been empirically proven to drive access to
credit positively.

Timely disbursement of loan to farmers is
also recommended based on the time
specificity of farm operations.
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Experimental Title: Sustainability of cocoa
production by farmers in Nigeria: The case of
grass root agricultural financing (Obatolu,
B.O; Adejumo,M.O and Oduwole, O.0)

Introduction

Cocoa production in Nigeria is by far the
most important agricultural tree crop grossing
the country an estimated amount of 0.7 billion
annually (Obatolu,B.O. et al., 2009 ).
However, the production of cocoa depends
solely on the hand of small scale farmers
(usually less than three hectares per farm per
farmer). (GRO coco0a,2005). It is estimated in
Nigeria that cocoa farmers are between 2.5-
3.0 million in population (CRIN, 2008).

This industry in the economy has
experienced mixed fortunes resulting from the
trade dynamics associated with cocoa
production and marketing especially from the



international market scenario
(Aigbekaen,E.O. et al.,2006)

From the farmers perspective, the most
important factor of production as always been
the pertinent issueof agriculture financing
(Sanusi, and Lawal 2006). Agricultural
financing is highly important to the farmers of
which a majority of these farmers are fighting
with the issue of poverty. In essence farmers
are expected to boost productivity in the face

of existing high cost of agricultural input and

services such as agro-chemicals,farm
implements, labour , and other costs
associated  with  the warehouse and

transportation. (Ojo, A.2003)

In other words, information on agricultural
finance as well as availability and access to
financial aid at the grassroot where
production of cocoa is centered and can be
said to be inevitable to determine
productivity.  Agricultural  financing in
Nigeria can take the shape of formal and
informal organizational structures.

Some of the formal organizational structures
include commercial, microfinance and
agricultural cooperatives and development
bank. The informal finance organization
includes the licensed buying agent (i.e cocoa
buyers), farmers association, cooperatives
society, money lenders, family, and friends.
(Sanusi and Lawal, 2006)

The basic characteristics of this informal
association is such that in some cases no
formal documents of membership exist and
and if it does it is not rigous , usually money
is loaned on the basis of trust , contribution
towards the loan is a piecemeal and usually
stretched over a long period of time. In
otherwords, the condition for and seeking
financial aid is very flexible.

However in formal organizational structure,
farmers find it to be more complex which
requires a more rigorious process of
registration in filling documents. In some
cases , such organization may only be located
in cities or local government headquarters ,
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therefore not reachly accessible to farmers .
Though, opportunity of accessing large sum
of money may be available and such loan may
often require collateral and a number of
guarantors. (Oduwole, 2004)
The collateral and guarantors required by a
formal financial institution have over the
years been an Herculean task which the poor
grass root farmers have not been able to
overcome . (Oduwole and Akinola 2003)
The informal institutions are well linked,
accessible and make available small loans,
which can be paid back at the end of the
harvest seasons sampling frame work.
A total no of 1,250 farmers were sampled in
the study , a multistage sampling procedure
was used in the selection of respondent for the
study. Two cocoa producing local
government were selected in each state taking
into consideration high and low productivity
level in the local government
This study aims at at investigating the sources
of agricultural financing that town producers
in Nigeria readily make use of.
Objectives of the study.

1. to identify the sources of agricultural
financing to town farmers
To analyze the volume of financial aid
by organization
To compare financial aid across
different cocoa producing states

2.

3.

Materials and Method

Study site/location:

The area of study are the 12 out of 14 cocoa
producing states identified by (former
National Cocoa Development Committee
(NCDC)) which includes Ondo, Osun, Oyo,
Ogun, EKkiti in the southwestern Nigerian ,
Kwara & Kogi in North central Taraba
&Adamawa in the North Eastern Nigeria,
Abia, Akwa ibom, ,Edo south, South Nigeria
and cross river in south East Nigeria .

The farmer characteristics vis-a-vis number of
years in production population farm size and
existing financial institution both formal and
informal varies from state to state . the south



western Nigerian had dominated cocoa
production since it became a nation al crop
(literate) however, imagine cocoa farm of
high farmers participation utilizing a great
deal of young labor force in the south south
and south east.

Sampling framework

A total number of 1,250 farmers were
sampled in the study; a multistage sampling
procedure was used in the selection of
respondents for the study. Two cocoa
producing local governments were selected in
each state taking into considering high and

low productivity level in the local
government.

Statistical /analytical tool

Descriptive  statistics such as means,

minimum value, maximum value, variance,
standard deviation was used in analyzing the
data; graphs were used to display result while
ANOVA was used to identify the significant
effects of money loan from the financial
institute across the state.

Result and Discussion

Table 1 showed the frequency of the table of
state according to the no of questionnaires
administered

Table 1: Frequency and
Distribution of Responses per state

Percentage

Frequency  Percent  VabidPercent  Cmolative

State Percent
Abia 100 §. §1 §l
Akwaibom 100 §2 §1 163
CrossBives 130 124 114 18
Edo 100 §1 §l i1l
Ekit 100 §1 §l 453
Kogi 100 §. §l 33
kwara 100 §. §l 618
Ozm 100 §. §l 100
(ndo 130 124 14 4
Qs 100 §. §l 804
Oyo 100 §2 §2 938
Taraba 14 12 11 1000
12 1 1

Total 0o 1000

Source: Field Survey 2008

Table 2: Level of significant for sources of
credit by cocoa farmers.

F dig.
Agmic finance corporation 873 418
Cocoa buyers 4313 000
Farmer's association 1730 T4
Cooperative society 71L802 000
Money lender 31633 .000*
Other fammers 43636 .000*
Family 631 332

Source: Field Survey 2008

From the analysis of variance, cocoa buyers,
cooperative society, money lenders and other
farmers are the most significant based on
response of farmers to sources of credit, this
shows that these sources of loans are readily
available and affordable to farmers. It is also
important to note that these significant
sources of credit are all informal in structure
and operation.

Table 3: Showing the variation in amount
loaned to farmers

Mimmum Maximm Mean  $td Devigtion
]

Amic finance 33000 200000 43000 3740.116

cotparation

Cocoa buyers 23000 170000 134883 27831013

Famer's 23000 30000 23000 1217.160

association

Cooperative 30000 100000 29390

society

Monsy lender 33000 30000 41639 14499787

(ther fammers 23000 90000 16346 7664597

Famly 17000 30000 17873 232114

115627836

Source: Field Survey 2008

Based on the analysis of the study, results in
table 3 showed that the mean of money
loaned by cocoa farmers ranged  from
N25,000-270,000 ( US $ 165-899). Cocoa
buyers had the highest mean of N134,885 ,
while the largest volume of money loaned
was from agricultural finance corporation.



Conclusion and Recommendation

From the various sources of credit as shown
in the study through which cocoa farmers
access credit, cocoa buyers was identified as
the source of credit that has the highest
patronage by the farmers with over 47% of
the respondents.

The role of the cocoa buyers in grassroots
agric loan financing is not unconnected to the
fact that buyers are willing to collect money
loaned to farmers at the end of the production
season either in cash or as a form of
commodity exchange. The easy access of
farmers to cocoa buyers (at their farm levels)
and timeliness (taking into consideration
pesticides application can make or mar a
successful  production season) of loan
collection by farmers not to mention the
ability of the buyers to meet a reasonable
amount of money to be loaned by farmers has
been a strong point behind the patronage as
observed in the study compared to other
sources of credit.

The role that the informal financial institution
plays in agricultural grassroots financing can
not be overemphasized. Their flexibility with
respect to loan collection, retrieval and
timeliness of the disbursement of the loan is
an impetus which more formal financial
institutions have to learn from. From this
view, these informal institutions (particularly
licensed buying agents such as cocoa buyers)
should be encouraged by empowering them
through the provision of loan incentives by
bigger financial institutions.

In addition, the effort exhibited by these
informal financial institutions should be
encouraged by providing awards and possibly
by provision of large revolving loan on
commodity basis such as cocoa.

In view of dare needs of loan by farmers,
government should however look into
commodity trade off on loan basis by farmers
to ensure that farmers are not exploited in
other words; prevailing cocoa market prices
should be used to estimate the value of traded
cocoa beans.
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hecterage determination in Nigeria using
Geographic Information System and global
positioning system technology. (Obatolu,
B.O; Oduwole,0.0 and Fademi, O.A)

Introduction

1.0.1. The Cocoa Sector Scenario in Nigeria
Cocoa is the most important agricultural
export crop during the 1960-1970 periods,
earning a significant percentage of the foreign
exchange earning, for Nigeria. The
production increased gradually to a peaked of
308,000 metric tonnes in 1970/71 but
drastically dropped to 110,000 Mt in 1990/91.
This arose because of the diversion of
government policy during the 1%, 2nd and 3™
Development plan periods (1970-1985) into
petroleum, food production and poor price
policy of the Marketing Board which resulted
in abandonment of cocoa farms. However the
Structural Adjustment Policy period (1988-
1993) introducing liberalization resulted in
improved pricing and increasing output. The
effect of urbanization and government
policies and program also impacted on rate of
abandonment, rehabilitation and replanting of
farms.

In order to boast cocoa production to the
level of 1970/71 year and possibly reach a
target of 600,000mt, the Obasonjo regime
inaugurated the National Cocoa Development
Committee (NCDC) in the year 2000
involving all major cocoa stakeholders to look
at the modalities and plans to achieve the
target. Despite the activities of the NCDC and
the colossal amount expended in the last 8
years, farmers are still complaining of
inadequate supply of inputs and replanting
activities of farmers have been low.
Furthermore production figures from the
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states, NCDC and the international bodies
(ICCO and FAOQ) have been conflicting.

1.0.2. Advances in Technology and Survey
Methods.

The world since the development of the
microchip used in the computer development
for the processing of information has resulted
in a revolution in technology providing a
means to handle greater volume of data for
processing.This information technology race
resulted in the development of the Geographic
information System (GIS) and the Global
Positioning System (GPS). GIS can best be
described as a system of information capture,
storage, manipulation, analysis and data
display using a combination of computer
hardware and software by a skilled analyst to
assist in a decision making process (Carter,
1989; Huxhold, and Levinsohn, 1995) Legal
and political dimensions have been added into
the concept of GIS to buttress the relevance in
the kind of environment in which it is
expected to operate (Maguire, 1991).

The GPS was first introduced by the United
States Government (officially known as
NAVSTAR GPS) for navigation providing
information on position, timing and speed of
movement of objects through the use of
satellites which orbited the earth. However, in
1983 a presidential order made the services of
GPS Satellites free and available to all users
anywhere in the world provided they could
have access to earth receiving sets. The ease
and convenience of use has made GPS a
rapidly growing method for surveys
considering that it is able to provide
geographical coordinates at about 10 feet
accuracy.

1.0.3.What Is Global Positioning System
(GPS)?

Huffman et al (1994) states that The
Navigation Satellite Timing And Range
Global Positioning System, or NAVSTAR
GPS, is a satellite based radio-navigation
system that is capable of providing extremely
accurate worldwide, 24 hour, 3-dimensional



location data (latitude, longitude, and
elevation). The system was designed and is
maintained by the US Department of Defense
(DoD) as an accurate, all weather, navigation
system. Though designed as a military
system, it is freely available with certain
restrictions to civilians for positioning. The
system has reached the full operational
capability with a complete set of at least 24
satellites orbiting the earth in a carefully
designed pattern. However, the number of
earth observation satellites transmitting GPS
signals increased to 31 by October 2007
(Encerta, 2008)

1.04. GPS Applications
Agriculture and Other Uses.
Many civilian applications benefit from GPS
signals, using one or more of three basic
components of the GPS: absolute location,
relative movement, and time transfer.Field
portable GPS receivers are available in the
form of handsets from commercial vendors
rapidly mapping insect infestations and this
data can be accurately communicated to the
field manager who may employ a custom
spray operator to apply the correct chemicals
only where they are needed. In addition, the
spray operator will be able to provide a
permanent record back to the field manager
with GPS data of where and when the
treatment took place. Yield monitors will be
connected to GPS receivers to map yield. The
resultant yield maps will help identify areas
of the field requiring different treatments.
GPS sets can be used to map field area by
taking several coordinate points of the extent
of the farm area and these points can be
joined with specialized GIS softwares and the
points can be viewed and overlaid, while the
area of the extent of the fields or farms are
determined.

Parkinson et al (1996), Huffman et al (1994)
and Chang (2006) described the applications
areas of The Global Positioning System as
thus; while originally a military project is
considered a dual-use technology, meaning it

to Precision
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has significant applications for both the
military and the civilian industry.

1.0.5.
(GIS)
Geographic Information Systems are powerful
sets of tools used to collect, store, retrieve,
transform and display spatial data from the real
world for a particular purpose (Burrough, 1986).
GIS is a database system in which most of the
data are spatially indexed and upon which a set of
procedures operates in order to answer queries
about spatial entities. It can also be defined as a
computerized database for coding, storing and
retrieving information tied to a geographic
coordinate system (Spanner et al 1994).

The Geographic Information System (GIS), with
its power and versatility for processing spatial
data, has attracted significant attention for the
assessment of natural phenomena. GIS provides
strong functions both in geo-statistical analysis
and database processing. The definition of GIS
depicts it as a good tool for environmental
researches. The primary function of GIS is the
combination and evaluation of different map
overlays for the purpose of providing new
composite information. In addition, the extension
of the analysis to include environmental impact
assessment can be easily and effectively
performed using GIS.

Geographic Information System

1.1. Statement of Research Problem

A need to generate new and reliable data
under current prevailing economic situation
on state basis was believed to be important as
well as the hecterage on Local Government
basis. It is important to note that new states
have been created since 1974 and also there
has been land fragmentation, loss of cocoa
farm lands to fire outbreak and in some cases
during the periods of economic downturn in
the cocoa sector there was outright
abandonment and diversification to other
seemingly more resistant crops to the vagaries
of weather such as cassava. In addition also is
the need to consider the emerging cocoa



farms in the south east and south west Nigeria
which have not been surveyed in a scientific
manner in the recent years.

1.2  Aim And Objectives Of The Study
1.2.1 Aim
The aim of this study is to estimate the
production area of cocoa in Nigeria, making
use of Geographic information System (GIS)
and Global Positioning System (GPS)
technology. The study areas are cocoa
producing States and Local Governments
recognized in Nigeria.
1.2.2 Objectives
The objectives of the study shall be as
follows;
[
0 estimate area of cocoa farms on
local government and state basis
To generate maps of hectarage and
productivity level on local government
basis

2.0. Materials and Methods

2.1. The Study Area

The 14 states listed as cocoa producing states
in Nigeria is the study area. These states are
Kwara and Kogi states in the north-central
area, Ondo, Osun, Ogun, Oyo and EKiti states
in the south-western area. Other states include
Abia, Akwa-lbom and Edo in the south-south
and Cross-Rivers in the south-east. The set is
complete with Taraba and Adamawa in the
north-eastern  Nigeria. Nigeria has an
estimated land area of 923,768 km?

This cocoa growing area is restricted to
latitude 5.09 - 8.49 North and longitude 2.78 -
12.16 East. The vegetation characteristics
varies from the tropical rainforest in the
extreme south-west and sout-east to the
derived savannah in the north-eastern Nigeria.
Rainfall is between 1600 — 3600mm/annum
and temperatures of 24-34°.
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Fig.1. Map of Nigeri'é showing Cocoa
Producing States

2.2. Data Types, Sources and Acquisition:

The data types fall into two broad categories viz:
Primary data: A survey was carried out to
acquire the mass point coordinates and area
extent of the Cocoa growing communities in the
Cocoa producing states in Nigeria. Other
socioeconomic information was also collected in
the process

Secondary data: The bulk of the data used for
this study were obtained from secondary source
as maps and geographic data. See Table 1.1
below:

Type Of Secondary Data Source And Date Captured

Intemational Institute of Tropical Agicultre (TTTA),
Ibadan 2007

Intemational Institute of Tropical Amiculture (TTTA),
Tbadan, 2006,
Mr. Taiwo, Geography Department University Of
Tbadan, Nigeria. 2006
Cocoa Research Institute of Nigena

2002-2007 (CRIN) anrmoal reports

774 Local Govemment Area Shape
file of Nigena

LANDUSE LANDCOVER. satellite of
vectorised shape fils of Nigema

Cocoa Production Statitics

2.3. Software And Hardware Preferences
Software Preference: Three GIS software were
depended upon for the processing, manipulation
and analysis of data carried out in the study.
They include:



Arc View Version 3.2a — This software was
utilized because of its capability in both image
processing and powerful functionalities in
vector data manipulation. A special extension
called “Points to Polygon” was added to the
extension to join points to become polygons.

Where n = 14 ™ State
i = 1% State

2.5. Cartographic Model.

ArcGIS Version 9.0- Was used for several A cartographic model is a simplified presentation

spatial analysis such as “clip” and “Overlay”
operations of the Landcover/Landuse and 774
LGA shape files.

of the methods of modifying or combining maps
according to a consistent set of rules especially in a
GIS environment whether in a raster or vector

The other software used in the database desigrenvironment. Below (Figure 2) is a graphical
and manipulation was GENSTAT Discoveryrepresentation of the processes carried out during

Edition 3 , MS.Excel (office 2003).

GPS

Trackmaker for downloading the GPS points from

P

GERMAIN GPS Handsets.

Hardware Preference; The hardware componenty , .

used were P4 Desktops Desktops with 1G RAM

and Computer LAPTOPS PentiumM, 2G RAM
ed and a Pentium Four Desktop with a 256M

RAM.

GERMAIN GPS E-TREX handsets were used td 1o

collect coordinate ponts of farm locations

2.4. Database Design ad Data Manipulation.
GPS points from Cocoa states were downlog
making use of the GPS Trackmaker Software.

Figure 2.Title: Cartographic Model usedin Creating Maps of Cocoa Areas

GPS points were then transferred into MS.E

Software and saved in DBase format and inputed fRgProject.

the ArcView GIS Software as active themes on State ) _

Basis. Contiguous Cocoa mass points were joiadResults and Discussion

representing individual farms or community fard$iring the period 2001/2 to 2004/5 the
Such points were joined together to form polygdonal average yield of cocoa/halyr ranged
and average area estimates (q1) and (q2) of Cot®n 0.393 to 0503 tonnes due to
farms was determined on, community, L@éylronmental and farm management factors.
Government Area (LGA) basis respectively. ThE§g estimated cocoa production over the 4
average estimates (q1) and (g2) were multiplied WRA Period is presented in Table 3.1. Total
the number of farmers on Community and LGA (Rllaua| production was 251,263 Mt in 2001/2

and (N2) to obtain the Total area of Cocoa farm§Bfl this increases to 327,346.7 in 2003/4 but

classification was done using <2000ha as low,

Mathimatical Expression: g1 X N1 = Area of Cotgf00and<10000 as medium and >10,000ha
Farms on Community Basis ( Q1) as high producing Local Government Areas.
g2 X N2 = Area of Cocoa Farms
on LGA Basis ( Q2)
(Summation) Y
National Area Cocoa

Farms in Nigeria
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Table 2. Title: current hectares under cocoa

in nigeria

ESTIMATED COCOA PRODUCTION IN
200112

NIGERIA

2002/3
MEAN
YIELD

2003/4
MEAN
YIELD
0.512
mt’ha

2004/5
MEAN
YIELD
0.503
mt'ha

STATE CURRENT MEANYIELD

HA 0.393 mt'ha 0.421 mt'ha

ONDO 149687 38826.99 6301823 T6639.74 7329236
CROSS

RIVERS 123747 48632.57 52007489 6333846 6124474
OSUN 106111 41701.62 4467273 34321883 3337383
OGUN 80232 31339.04 3378609 4108902  40366.76
EKITI 60389 1381148 2330797 3102157 3047627
EDO 57239 22502.79 24106.04 2031661 2880128
oY 41447 1628867 1744019 2121086 2084784
KOGI 10200 4008 .60 429420 512140 513060
ABIA 4230 166239 178083 216376 212769
KWARA 3378 1406.13 1506.34 183194 1799.73
AKWATBOM 1892 74336 796.33 968.70 03168
TARABA 200 78.60 8420 10240 100.60
DELTA 130 3803 63.13 6.80 7343
ADAMAWA 6 2338 2 307 02
TOTAL 639345 251263.76 26916551 31734617 311591.04

TITLE: Map Showing Cocoa Hecterage in Cocoa Producing States In Nigeria

>—=

- Legend
Cocoa Hecterage in States (Ha

Figure 3: Map of Nigeria showing the
Cocoa hecterage in Cocoa Producing
States

The result of the GPS and GIS surveyed areas
are shown in figure 3, it groups the different
levels of hecterage in the 14 cocoa producing
states into five. Group 1 consisit of the states
with less than 4,230 hectares of cocoa which
are Kwara, Taraba, Adamawa, Delta, Abia
and Akwa-lbom. Group 2 consist of state with
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hecterage between 4,231 and 10,200 Ha
which is Kogi. Group 3 is Oyo state with
hecterage at 41,447 while Ogun, Edo and
Ekiti Stat form group 4 with hecterage
between 41448-80252. Group 5 consist of
Ondo, Osun and Cross-Rivers with hecterage
between 80,253 and 149,687. National total
hecterage is 639,348ha with the national
mean as 45,668ha and the national standard
deviation for cocoa hecterage is 51908. The
value of the high standard deviation is as a
result of the high disparity in hecterage
observed among the cocoa producing states.

4.0. Conclusions and Recommendations
The Global Positioning System( GPS) and
Geographic In formation System (GIS)
method of area estimation is time consuming
in terms of field work required especially for
national surveys of this type. It has an
exceptional advantage to overcome problems
of vegetative signature when crops to be
surveyed are overshadowed by bigger forest
trees. Though area estimations were made
based on the availability of secondary data
especially from farmers list needed to
compute total cocoa producing area. Equally
important to note is that through GPS
problems of traditional survey techniques can
be overcome.

Results from the study showed that available
land varied from 6Ha in Adamawa State to as
high as 149,687 in Ondo state. Seven states (
Kwara, Abia, Taraba, Kogi, Delta, Adamawa
and Akwaibom) have their cocoa hecterage
less than 10,200ha, while only three states
Ondo, Osun and Cross Rivers have their
hecterage over 80,000 but less than 149,687.
National total cocoa hecterage is 639,348ha
with the national mean as 45,668ha and the
national standard deviation for cocoa
hecterage is 51908.

Based on the results of the cocoa land area
estimates in this study, it is hereby
recommended to the National Cocoa
Development Committee to rank states



accordingly for the purpose of development
initiatives in the sector.
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BIO-TECHNOLOGY
PROGRAMME

Experimental Title: Diversity of
Phytophthora species causing black pod
disease of cocoa in Nigeria. (Dongo, L.N.,
Orisajo, S. B., Fademi, A.O. and Adio, S.0.)

Objectives
This study aims to:
1. Assess the extent of intra and inter

specific variations using
morphological and molecular
techniques and to assess the

implications of such variations on
disease control strategies;

2. To determine the possible relationship
between geographic location and these
characters.

3. To produce distribution map showing
specific Phytophthora infected areas.

Methodology

The study was to cover the 14 cocoa
producing States in Nigeria but only 7 had
been covered successfully due to budgetary
restrictions. Naturally infected cocoa pods
showing typical symptoms of black pod
disease were collected from cocoa farms in
Oyo, Delta, Edo, Osun, Ondo, Abia and Cross
River states. Isolation of Phytophthora
species from infected cocoa pods were done
by cutting pieces of infected cocoa pod tissue
using sterile scalpel, pieces of tissue were
surface sterilized in 10% Sodium hypoclorite
solution and rinsed in 3 changes of sterile
water and were cultured on Potato Dextrose
Agar medium amended with 10% lactic acid.
The culture plates were incubated at 22 + 2°C
in the dark and pure cultures of Phytophthora
spp were established. Pure cultures were
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maintained in agar slants and stored at — 4°C
at Pathology lab, IITA.

Result

Phytophthora isolates collected from the 7
states (Oyo, Delta, Edo, Osun, Ondo, Abia
and Cross River) have been cultured, grown
and maintained. The culturing and
purification of the Phytophthora isolates are
being kept and maintained at the Pathology
laboratory of the International Institute of
Tropical Agriculture (1ITA) Ibadan.

The morphological characterization of the
Phytophthora isolates have also be done.
The research is ongoing.

Conclusion

Phytophthora spp from the 7 states surveyed
are established and maintained. Research is
ongoing to develop mating types and to carry
out molecular characterization.  However,
there is need to extend the survey to other
cocoa producing states to have a well defined
map of Phytophthora in Nigeria.

Experimental Title: Evaluation of four
explants types for production of somatic
embryogenesis in tea (Camellia Sinensis,
var). (Muyiwa A.A. Dongo L.N, Balogun
S.T, Adejumo, S. A.)

Objective

The objective of this investigation is to
evaluate the potentials of four different
explant types to either produce somatic
embryos or regenerate into plantlets as
potential methods for the rapid multiplication
of these commercial tea clones in Nigeria.

Methodology
Plant materials were used as stated below,
Clones used: 318, 68, 143, 236
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Explant types: flower buds, Horizontal
segments with embryos, vertical segment with
embryos, and immature leaf explants.
Nutrient media used: Medium specifically
developed for cocoa was modified.

Explants types were surface sterilized by
immersion in 70% ethanol for three minutes
followed by another two minutes in a solution
of commercial laundry bleach which was
diluted to contain 1.0% sodium hypochlorite
to which has been added 0.1% of Tween 20 to
serve as surfactant.

Culture media: Embryo Development

Medium (ED) and primary callus growth
(P.C.G) medium specifically developed for
cocoa was modified and adopted. The
primary callus growth media consisted of
100mI/L DKW macro A, 10 ml/L DKW
macro B, 10ml/L DKW, micro, 1ml/L DKW
vitamins and 20g/L glucose.
The embryo development (ED) comprised of
1g/L DKW Basal salt medium, 1g/L glucose,
20g/L sucrose, and 2.2.g/L Phytagel. 1 litre of
medium were prepared, the pH was adjusted
to 57 + 1 prior to autoclaving and
incorporation into phytagel. Medium was
dispensed and autoclaved at 121°C for 20
minutes after which they were stored to cool
and solidify. The cultures were stored in total
darkness. The treatment consisted of three
replicates and was repeated six times.

Results and Discussion

In vitro morphogenesis response observed
within 55 days on primary Callus growth
medium ranged from whitish to brownish
callus from staminode and immature leaf
explants of clone 236 and 143 respectively

(fig 1).



Fig 1 Callus induction, brownish and whitish
callus formation from staminode explant from
clone 236.

At 24 weeks on the Embryo development
medium, primary somatic embryos were
evident from the staminode and immature leaf
explant of clones 236 and 143 (Fig 2).

Fig 2 primary somatic embryos from
staminode and immature leaf explants of
clone 236 and 143.

At 28 weeks. Secondary somatic embryos
developed directly from Horizontal and
vertical segments with embryos from clones
318, and 68 (fig 3).

Fig.3. Secondary somatic embryos from
horizontal segment from clone 318.

These primary and secondary embryos were
observed in varying degrees within cultures.
However the primary and secondary embryos
which were highly embryogenic remained
pinkish to yellowish in colour, and were
observed from clone 236 and 143 fig: 4

Fig.4. Synchronized Secondary somatic
embryo from clone 143

These secondary somatic embryos remain
dormant without further growth. The
staminode explants could also not go beyond
primary embryogenesis.

In general, the Horizontal and the vertical
segments with embryos produced well
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synchronized primary and secondary somatic
embryos than embryos produced from
staminode and leaf explants. Of all the clones
tested, clones 236, and 143 had the highest
regenerative potential than the remaining two
genotypes, (Table 1) showed in Vvitro
responses of the tea explants within 55days
and 28 weeks.

Table 1 .In Vitro response of tea explants
within 45 and 28 weeks

Explantstypes | xx% Suvival | XD Morghogeiz | Days
e

Saminod: |60 10 Callus fomation | 35 Mnks
primay emhyos

Leaf 0 Callus fomnation | 33, Jdvks
prenary ehyos

Vsl T} i By seconday | 28vks

sgment it enbryes

shys

Honzonts] |70 Frmary secontay | Jvis

et wih embryos

ambycs

Xx — Explants enlarged turned pink and
became dormant
xnm- Number showing morphogenesis

Many parts of tea plant, particularly the
embryo and seedlings can be cultured and
made to grow in-vitro when the right choice
and combinations of explants, nutrient
medium constituents and culture conditions
give the proper stimulus. As these results
have shown their continued growth into
plantlet is still a major problem, unlike in
most other tree crop. This sudden cessation of
growth after somatic embryogenesis in tea
advantageously could in the near future
facilitate encapsulation in the production of
artificial seeds by coating. With these
achievements seeds produced through self
fertilization which normally would have
either aborted or would have been incapable
of natural germination can now be salvaged
by culturing them in vitro. This would then
accelerate the attainment of homogenous
population and consequent rapid

multiplication of such populations direct from
seeds. At present modern tea plantations are
established from rooted cuttings so as to have
a homogenous plantation of tea bushes.

Conclusion

Somatic embryos from these four explants
types have been extensively studied. Future
efforts would be directed towards plantlet
regeneration and also to ensure the continued
growth of these dormant tea embryos in vitro
into plants. Currently, effort is ongoing to
stimulate their further growth development.
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CROP PROCESSING UNIT
PROGRAMME
Experimental  Title:  Mycoflora  and

Nutritional Components of Cocoa Powder
Samples in South West, Nigeria. (Jayeola,
C.0)

Abstract: Food-borne infections and
intoxications remain relevant sources of
illness, hospitalizations, and even death. This
study is of public health importance because
it determines the food safety of cocoa powder
(CP) that is consumed as well as been used as
raw materials for producing cocoa-based
beverages in Nigeria.

A total of 360 samples of 24 brands of CP
were analysed. The viable mycoflora isolates
were identified using cultural and
microscopic features. The pH. Proximate and
mineral was determined using recommended
standard methods by Association of Official
Analytical Chemists (AOAC). Student t-test
was employed in the statistical analysis of the
data. The result showed variation in
percentage of fat, protein and carbohydrate
content as well as pH values from one CP to
another. The pH values ranged from 6.4 to
7.4 while the moisture content of the CP was
between 0.80 and 1.86%. The CP samples
were found to be rich in magnesium, iron,
sodium, potassium and carotenoids but
deficient in vitamins.

Introduction:  The mycroflora and the
intrinsic factors that might contribute to the
spoilage or deterioration of the powder are
very important in order to ensure food safety.
Food safety is usually determined by the
absence or presence of pathogenic organisms,
or their toxins, and the number of pathogens,
with their expected or destructive agents
(Ogunledun, 2007). The level of spoilage
microbes reflects the microbial quality,
wholesomeness, of a food product as well as
the effectiveness of measures used to control
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or destroy such microbes (Pierson and Smoot,
2001).

Food borne disease and microbial spoilage of
food result from the failure of or inability to
control micro organisms at one or more stages
of food chain, from raw material production
to consumption of the final product.
Specifically, the microbiological tools are
used to assess the safety of food, adherence to
Good Manufacturing Practices (GMPs), the
keeping quality (shelf life) of certain
perishable foods and the utility (suitability) of
a food or ingredient for a particular purpose
(NRC, 1985). There has been great
awareness on the health benefit of cocoa
especially in treating hypertension and
diabetics, (Olubamiwa, 2007) also there is an
increased public health concern on the quality
of these products especially those packaged as
eruku oshodi, as food poison outbreaks have
often been traced to the consumption of
unhygienically handled food products
(Ogunledun, 2007; Chukwuka, 1997; Badru,
2005).

Materials and Method:
Proximate analysis was carried out according
to the method of AOAC (2000)

Yeast and mould counts were determined
using McFaddin (1980) methods.

Direct plating of the samples on agar media
out by aseptically plating 1g of each sample
on potato dextrose agar (PDA). The plates
were incubated under room conditions
(28+2°C) and examined after 7 days under a
stereoscopic binocular microscope for the
presence of fungi.

Colonies of fungi that appeared on agar plates
were repeatedly sub cultured on fresh PDA

until pure culture of each isolate was
established. Identification of fungi was by
observing  the  growth  habits and

morphological characteristics under a wide



binocular microscope. Wet mount of
hyphae/asexual  structures stained  with
lactophenol in cotton blue were viewed under
compound microscope and identified with
reference to standard texts (Barnett and
Hunter, 1987). Characterisation of the Fungi
was done using War cup (1957) method. It
was based on the colour of the colony,
appearance, conidiophores, mycelium,
arrangement of conida on sterigmata. The
pure culture of fungi got was prepared on a
clean glass slide and stained with cotton blue
in lactophenol. Observation was done under
X40 oil immersion objective lens.

RESULT: Table 1 depict the inherent
properties of the cocoa powder brands and
this is the nutrient composition comprising %
moisture, % fat, %protein,%ash,
%carbohydrate and their respective energy
values. There is significant difference ia all
the parameters expects for moisture. The
cocoa powder is nutritious enough to support
the growth of microbes when the conditions
are favorable.

The cultural and microscopic features of fungi
isolates were shown in table 2 with
Aspergillus  niger and  Saccharomyces
cerevisae having isolation rates of 25% each,
Penicillum chrysogemum 16.7%, Aspergillus
melleus 8.3% and Aspergillus ochraceous
2.5%. The presence of Aspergillus spp is the
most prominent organism.

109

Table 1: Proximate analysis of cocoa powder
brands

NO CODENO MOISTURE (%) FAT (%) PROTEIN (%) ASH (% CHO (%) RNERGY (cal g)
L (L 1.10N8 U 2085k 3000 3ET4b 30063

L RL 14 1030c 200c 62l 3974 41336
ioocr L 10l 138 488 600Ma 42403
LML LT 102a 1 j j 37
LN 13 1025 123 41363
6. SCP 1.26b 11 13 2132
T % 1.63 10235 20. 406.83
§.FCP 0M 1306 22 1734
9. AL 231 1043 20, 409.23
10. MTIL 166 1033 1103 4429
ILNNP LIS 14 1 418593
1080 122 11306 2033 41061
13 NBC 168 1otk 1113 3
14 EFCO 130 117 1 580
13 CCF 168 1043 1 138
16. BAAK 143 14l 2 0816
17. SUMAL 162 15b 103 41409
18 CRIN 092 1040 22 416.00
19. LI 1.86 1252 11 1346
0. 12 143 11350 2020c  490bc 3320c 40283
L 1.84 1020c 220la 329ab 3366c 40148
i 132 12102 210 602 343 36012
1513 192 1L30ab  I12%b  330b  34.66F 41068
4GP 080 11.36ab  2200b 3962 388Th 42748

Value followed by the name alphabet in the
column are not significantly different at
p<0.05 NS = Not significantly different

Table 2: Occurrence of mycoflora in cocoa
powder
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N= Nonberof anplsvshionted
n= number with positive culture
% = Isolation rate



Conclusion: The different cocoa samples
were analysed for microbial contaminants as a
means of ensuring food safety. More so,
microbiological criteria of food are used to

distinguish ~ between  acceptable  and
unacceptable food product, whereas the
nutritional analyses provide background

knowledge on the component of foods and
this is to ensure the quality of the food.

The presence of Aspergillus species and
Penicillium chrysogenum a lipolytic and
toxigenic moulds (Uraih and Ugbadu 1980)
should be viewed with great concern since in
recent year food poisoning outbreak have
been traced to contamination of food products
by these organisms (Ormy and Norvorming
1968). The presence of mould is an
indication that most of these food borne fungi

exhibit the potential to produce toxic
metabolites.
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Experimental  Title: Physicochemical
characteristics of tea (Camellia sinensis) seed
oil (L.E Yahaya)

Introduction: Vegetable oils represent
important raw materials that are being used in
113the chemical industry. With the escalating
prices of petroleum resources coupled with its
finite and non renewable nature, researcher’s
interest has Dbeen rekindled in the
development and utilization of alternative
renewable feedstock.

Tea (Camellia sinensis) seed oil is one of
such vegetable oil that has been underutilized
and exploited in major part of the world,
especially Nigeria. In Nigeria, for example,
tea cultivation is mostly practiced in the
upland of the Mambilla plateau and
production  figure is enormous  thus
contributing to the world production figure of
3.6million tones per annum ( FAO, 2006).The
implication of this is that the seed resulting
from the cultivation of tea is often regarded as
byproduct.

Materials and Methods: Tea seeds used for
this study were obtained from the Mambilla
station of the Cocoa Research Institute of
Nigeria. Laboratory grade chemicals such as
hydrochloric acid, potassium hydroxide,
potassium iodate, sodium thiosulphate, starch,
iodine monochloride, potassium iodide etc



employed for the characterization of the oil
were obtained from the local market. The oil
content was determined according to the
method of AACC 30-25 (AACC, 1991). The
seeds were thoroughly dried to low moisture
content and the oil was expressed using
soxhlet extractor and n- hexane as the
extracting solvent. In this case, known weight
of the finely ground tea seed was introduced
into a thimble in a soxhlet apparatus and
extraction was carried out for 8 hours under
heat supply. The solvent was then removed
using rotor vapor and extraction were
performed in replicate the oil yield was
calculated based on weight difference as
follow:

Oil yield (%) = weight of oil/weight of
sample x 100

Physicochemical characteristics: The
physical and chemical characteristics of tea
seed oil (TSO) like color, specific gravity,
acid value, iodine value, hydroxyl value,
saponification value were determined using
IUPAC standard methods ( Paquot and
Houffenne, 1987). These were performed in
replicate.

Fourier Transform Infrared, FTIR
spectroscopy: Infra red spectra of TSO were
recorded using an impact 400D Nicolet FTIR
Spectrophotometer. Thin film of TSO was
spread on NaCl plate and the FTIR spectrum
was recorded in the range of 4000-400cm™
wavelength.

Gas Chromatography: The fatty acid
profile of TSO was determined using its
FAME. This was recorded using the Gas
chromatograph (shimazdu 5020). The fatty
acids composition of the oil was determined
by using AOCS official methods Ce 1-62,
which  constitute a base- catalyzed
methylation reaction.
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Results and Discusion

Table 1. Physicochemical characteristics of
TSO

Valut
Goldenyellow
LRTH
08!

B
186

Parameters

Appanance
Color(Lovond)

Specf gy (91C)
Aridvalue gk OH g
Saporafication vabue maKOH g
Hyduons] value (mgK0H g 2106
lodme value g1y 1009 1
Results are mean standard deviation of
triplicate determinations.

Table 2. Fatty Acids Composition of Tea
Seed Oil

Faty eid
Saturated
Balmitc (C16.0)
Steanc (C180)
Total

Unsaturated
Ol (181)
Linoleiec (C18.0)
Linoleme C183)
Total

(thizs
Results are mean standard deviation of
triplicate determinations.

The physical and chemical characteristics of
TSO is shown in Table 1

From the Table 1, it is evident that TSO is a
golden yellow colored liquid; the lovibond
index (1.1R, 7.8Y) confirms this. The
implication of this is that tea seed oil could be
suitable in application where bright color is a
requirement. The specific gravity obtained is
in agreement with values for other known
vegetable oils  (Pryde, 1979). The
saponification value obtained is an indication
that tea seed oil is suitable for soap
production by alkali hydrolysis and this is
similar to coconut oil which is employed for
similar purpose (Gerbig and Ahmed, 2004).
Tea seed oil has a low iodine value indicating
that it is non-drying.




Gas Chromatography Analyses: The fatty
acid profile of tea seed oil is shown in Table
2. From the table, it is obvious that TSO
comprises essentially approximately 26%
saturated fatty acids and 74% unsaturated
fatty acids. The saturated fatty acids include
palmitic and stearic acid while the unsaturated
fatty acids include oleic, linoleic and
linolenic. From the result, it is evident that
oleic acid (C18:1), a monounsaturated fatty
acid is the dominant fatty acid hence the low
iodine value.

The amount of various fatty acids in
vegetable oils can serve as a guide in
identifying the oil, hence the quality and
purity of such oil could be guaranteed
especially for industrial applications (Oil and
Color Chemist Association, 1991). Oils
containing fully saturated acids tend to
solidify in cold environment, thus limiting
their  low  temperature  functionalities
(Aparicid, and Aparicio-Ruiz, 2000).Tea seed
oil with its unique high monoene and low
percentage of saturated fatty acids could make
it a promising candidate for oleochemical
applications such as biodiesel  fuel,
biopolymers and biolubricants besides its use
as edible oil.

Transmittance (26)
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Fig.1 FTIR of Tea seed oil
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Experimental  Title: Physicochemical
evaluation of biscuit (sweet cookies)
supplemented with cashew apple powder.
(Ogunwolu, S. O. and Ogunjobi, M. A. K.)

Introduction: Cashew apple is a climacteric
fruit, thus exhibit a pronounced increase in
respiration coincident with the on set of
ripening, which leads to very short storage
life. The drying of tropical fruits can be an
excellent alternative to make their shelf-life
longer and commercialization easier. In this
work, cashew apple produced earlier as
dehydrated fruit powder was used in the
formulation of Cookies biscuit with the
objective of finding a viable alternative use
for the wasting cashew apple.

Objectives: This study was to evaluate the
physical and chemical qualities of biscuit
(sweet cookies) supplemented with cashew
apple powder.

Materials and Methods: The cookies were
made according to the AACC (2000) ‘sugar-
snap cookies’ method No 10-50D with some
modifications. In all cases, the products
contained 5g, 10g, 15g, and 20g/100g of
cashew apple powder in relation to wheat
flour content. Control sample was produced
using 100% wheat flour. Ingredients were



blended in a mixer and kneaded. The dough
was then shaped into cookies and baked.
Baking was done in an electric oven at 150°C
for 15 mins. Once baked, the cookies were
allowed to cool, packed in polypropylene
container and stored. Table 1 shows the
composition of the cookies biscuit
supplemented with different percentages of
cashew powder, and the control sample.

Determination of physical properties of
cookies: Cookies Diameter (D) and
Thickness (T) were determined using a
Vernier calliper, while cookies weight was
determined wusing an electronic weighing
balance. Spread was calculated as D/T x 10
(Akubor, 2004a).

Determination of chemical properties of
cookies: All the chemical properties of the
cookies were determined according to the
method of AOAC (2000).

Results and Discussions: Table 2 shows the
physical properties of the 4 cookies
supplemented with cashew apple powder and
the control samples. There was a significant
difference (p<0.05) between control sample
and cashew apple powder supplemented
samples in terms of thickness, diameter and
spread ratio. Cookies thickness and diameter
increased slightly as the proportion of cashew
apple powder increased. The lower diameter
value of cookies made from 100% wheat
flour compared to CAP supplemented cookies
may be due to high gluten content of wheat
flour (Fuhr, 1992) which formed an elastic
network (Chris, 1987) capable of holding the
gluten strands such that during baking, there
is contraction in the product structure, hence
lower diameter value. There was no
significant difference (p>0.05) in weight of
the control and supplemented samples. The
increase in protein, fat, ash and moisture of
cookies with increasing supplementation of
CAP (Table 3) could be attributed to addition
effect. In a similar study, Akulbor, (2004b)

observed the same increase when soybean
flour was supplemented to maize flour for
biscuit production. The slight increase in
moisture content of cookies as the proportion
of CAP increased could be attributed to high
sugar content of CAP which made the cookies
to be hygroscopic. However the moisture
content of all the cookies produced was
within the safe limit for adequate storage life
of the cookies (Kure et al, 1998). The higher
crude fibre of the CAP supplemented cookies
compared to 100% wheat flour cookies could
be as a result of the higher crude fibre content
of CAP compared to wheat flour. This is an
additional nutritional benefit of CAP
supplemented cookies, since crude fibre aid
the digestive system of human (lhekownye
and Ngoddy, 1985). The higher ascorbic acid
of the CAP supplemented cookies was as a
result of the ascorbic content of cashew apple
juice, which is about 203.5mg/100ml
(Akinwale, 2000), and the use of whole
cashew apple for the production of CAP
(Ogunjobi and Ogunwolu, 2010).

Table 1: Cookie composition supplemented
with different percentages of cashew
apple powder

Ingedients (2 100g) Levels of supplementation
Comol  3g100z 102100z [3g100z 202100e

Wheat flowr (5) 30 My Wy 191 1800

Suzar (g) 000 1000 1000 1000 1000

00 00 00 w0200

=1

Twert sugar (mL)
Vegstable fat (z) 60.0 g0 600 600 600
Water (ml) 00 a0 b a0 A
Bakmgpowder(y) 43 43 43 43 43

Salt () 11 1 1 1 1

Cashew apple powder(g) - Ny Bt 4

Table 2: Physical properties of Cookies
supplemented with cashew apple powder
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Phyical propeties
Conml
T0F

Levels of supplementation
Sollls 10g100s Lgl0be 0100
i 67 fIFGEF

Weigt (2

Tidmesom) 4000 3SO0P B AR ng

Dametanm) 080 3SR ONIEEOBEE3GE

Sedwi 00 9EE O ONE O MNE M0

Values with the same superscript and in the
same column are not significant different
p>0.05

Table 3: Chemical properties of cookies
supplemented with cashew apple powder

Chermzal compostion Levels of supplementation
Contral  3g100z 105100z 132100z Z0g100s

Mustare (') g ¢ IE e ks
Fuotem ") A S R U
Fat (%) S Y R N i
Ash (') lF 2 LIS NS iE
Crude fiber () KNS NERS D DA
Carbohydrate (') FOMFE ME O 8F
Redwhgsussr(y) 020 08 (® QO 0
Nomsedwngsugar(e) 120 18 20 1E 1
Totalsugar (o) S S S § U iF
Tibleaadiy() 200 28 3EO3F ¥
Tolsohbleschd (%) 2000 36F 3N BME O AE
Ascobicaddfmg100g) 400 BOE BRSO 93 04
pi L L L NCRRE A

Values with the same superscript and in the same
column are not significant different p>0.05
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Experimental Title: Effect of wet and dry
processing methods on the chemical
composition of green coffee (Coffea
canephora). (Ogunjobi, M.A.K, Ogunwolu,
S.0 and O. Olubamiwa)

Introduction:Coffee belongs to the botanical
family Rubiaceae, which has some 500
genera and over 6000 species. The two most
important commercial species cultivated in
Nigeria are the highland coffee (arabica
coffee) which account for only 4 % and the
lowland coffee (Robusta Coffee) which



accounts for about 94% of coffee export.
Though arabica coffee is of the greatest
economic importance in the international
market, but robusta coffee contains about 40—
50 percent more caffeine than arabica. For
this reason, it is used as an inexpensive
substitute for Arabica in many commercial
coffee blends. Good quality robusta are used
in some espresso blends to provide a better
foam head and to lower the ingredient cost.
Essentially two main post-harvest processes
are applied to coffee cherries, namely the dry
process and the wet process. Dry processing
consists of drying the whole cherry and then
mechanically removing the dried outer parts,
whereas wet processing consists of removing
the fresh parts by pulping, fermentation and
subsequent washing steps before drying . Due
to the different conditions prevailing during
these treatments, biochemical and
physiological changes occurring during post-
harvest treatment could differ resulting in
different cup quality. Screening of literature
revealed that there is no information on the
effect of processing methods on chemical
composition of green coffee in Nigeria.
Hence, the objective of this study was to
determine the chemical composition of wet
and dry processed green robusta coffee
(Coffea canephora) in Ibadan.

Materials and Methods: The experiment
was carried out at CRIN Headquarters,
Ibadan. Robusta coffee berries were harvested
from the coffee plantation of the Institute.
After harvest, fresh cherries were divided in
two parts for well-controlled standard dry and
wet

processes for the production of green coffee
34

Chemical Analyses: The moisture, caffeine,
lipids, proteins, carbohydrates, trigonelline,
chlorogenic acids, organic acids, ash, and pH
and acidity were determined according to
AOAC methods (1990).

Results and Discussion:
Tables 1 compare the chemical compositions
of Robusta coffee processed in parallel by dry
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and wet processes. As suggested in previous
works by scientists, post harvest process
affects the balance in low molecular weight
compounds, key precursors of coffee aroma
and flavours.

Table 1: Chemical composition of dry and
wet processed robusta coffee (expressed as
a percentage of the dry basis)

Dry
1308,
1§,
1080,
1212,
471014
061,
924,
17§,
464,
§.26;

Wat
1141y
184,
130,
113,
1830,
038,
1048,
139,
438,
6.1y

Paramsters
Moistur:
Caffeme
Lipids

Froteins
Catbohydrates
Tnigonelln:
Chlorogenc acids
Orgaric acids
Ah

i

Notes: Values are means of three replicates;
sample means with the same alphabets along
the rows are not significantly different at
p<0.05

Applying wet process on Robusta coffee
resulted in higher levels in carbohydrates,
lipids and chlorogenic acids and also resulted
in lower levels in Trigonelline, organic acids,
ash and pH. Applying either wet or dry post-
harvest processes had almost no influence
levels in caffeine and protein.

Globally, dry processed coffees were richer in
metabolites from degradation mechanisms
(e.g. free glucose and fructose resulting from
polysaccharide hydrolysis, quinic acid from

chlorogenic acid splitting, phosphoric acid
from phospholipids). Degradation reactions
could be due to the overall slower drying
Kinetics of cherry coffee (i.e. dry process)
compared to parchment coffee (i.e. wet
process). Degradation phenomena could also
explain the lower chlorogenic acid level of
dry processed coffees. Higher value for ash in
dry processed coffee compared to wet process
may be due the transfer of minerals from the
fresh parts to the bean core upon drying,


http://en.wikipedia.org/wiki/Espresso

whereas wet process could favour the removal
of minerals during the washing step.

Conclusion

In conclusion, post-harvest process has a clear
impact on the low molecular weight
components present in green coffee. Dry
process appears to favour degradation
mechanisms responsible for a change in the
balance of the key aroma precursors. Wet
process could favour the removal of
precursors, which contribute to the strong
Robusta character. However, from the present
data wet process does not seem to initiate
strong physiological changes.
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Experimental Title: Design and construction
of a 200kg/batch fermentation equipment for
Cocoa. (A.S. Mofolasayo)

Objective:  To design and construct a
400kg/batch wet bean fermentation box for
cocoa

Materials and Method

The functional requirements
fermentation tray are:

A rigid frame

Four boxes with rolling mechanism
Agitators

Sweating collector

of the

Description and Construction of
Component Parts

Frame: The frame is made of 2-inch angle
iron with dimensions 1766mm x 1222mm X
1395mm. the frame is divided into two major
compartments with each containing two
boxes/trays. Each box sits on two rails of
angle iron, one above and the other below.
There were four trays in all. The rails were
welded at right angles to the six uprights or
columns. At the base of each column was
welded a 100mm x100mm x2mm thick mild
steel sheets to serve as flanges to which
rollers were attached to facilitate easy
movement of the equipment.

Boxes: The boxes were made of 2mm
stainless steel sheets. The dimensions of each
of the four boxes were 1017mm x 86mm x
20mm. The bottom of each box was
perforated to allow the emulsified pulp to
drain out during the fermentation process. To
the front of each box was welded a handle



made of a short length of 2-inch angle iron to
facilitate the easy placement, removal and
agitation of the both wet and fermented bean.
Furthermore, at the base of each tray were
attached four 10mm diameter ball bearings
each to facilitate the easy displacement of the
tray during agitation to facilitate the turning
of the wet beans during the aerobic stage of
the fermentation process

Agitators:  The agitator comprised four
pieces of angle iron, each hung above each of
the four boxes. The angles carried carefully
curled agitating mechanisms made of 3mm
thick stainless sheets. The agitators were
welded to the angle iron supports above the
tray and arranged such that during forward
movement of the tray the wet cocoa beans is
displaced to one side by the outermost
agitator while the next or alternate agitator
displaces the wet cocoa bean back to the
original position. This arrangement ensures
the wet beans do not lump nor cluster together
while leaving empty patches or strips in the
mass.

Collector: The collector was made of 1.5mm
thick stainless steel sheet. It was attached to
the bottom of the frame such that it slopes
towards the collection point. The drain from
the emulsified pulp drops onto this tray and is
collected at the discharge. Platel shows the
fermentation equipment.

t,

Platel: The fermentation equipment

Results and Discussion
Preliminary Evaluation: In order to observe
the effect of the construction and material on
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the quality of fermentation, about 40 kg wet
cocoa beans was introduced to one of the
boxes. The beans were placed such that it
only occupied one third of the length of tray
in to ensure a greater depth because of the
small quantity of beans involved. The top of
the tray was covered with banana leaves and
left to ferment for 5 days without agitation.
After fermentation the beans were dried to
safe moisture level for storage. Inspection of
the dried product shows appropriate browning
and the chocolate flavor desirable in dry
cocoa beans. It is worth mentioning that the
test is not elaborate and qualitative enough
owing to lack of adequate cocoa beans as the
test was conducted towards the end of the
light cropping season. The main objective of
the preliminary test conducted was to
ascertain the possibility of the construction
material to substitute the less durable wooden
box currently in use. The preliminary results
proved satisfactory because fermenting in the
equipment the not adversely affect the colour
of the dried beans.

Conclusion
A 400 kg / batch fermentation tray for cocoa
was designed and constructed. The

preliminary results showed that the colour of
the dried bean obtained from fermenting wet
cocoa bean in one of the trays was
satisfactory. However more elaborate tests
should be conducted with all trays filled to
capacity with the effect of agitation via the
agitation  mechanism  considered. Also
anthocyanins content, a good marker for
fermentation of cocoa beans should be
investigated to provide a more qualitative
base.

Experimental  Title: Antioxidative,
antifungal, nutritional and preservative effect
of cocoa pod husk, kola pod husk and
firewood on smoked tilapia (Oreochromis
niloticus). (Adebowale, B.A, Ajani, F.,
OlubamiwaO. and Dongo, L.N.)



Introduction: The main source of domestic
fish production in Nigeria is by the artisanal
fishermen who dominate the entire Nigerian
inland capture fisheries ( Ogali, 1994).
Available data show that the artisanal
fishermen contribute more than 95% of the
local fish production and over 66% of the
total fish supply to the nation between 1971
and 1980 ( Eyo 1992). The artisanal
fishermen lose a huge percentage of their total
catch to poor handling and lack or inadequate
processing techniques. According to Eyo,
(1977), when fish are caught alive, they are
left at the bottom of the Canoe often in warm
and dirty water under intense sunlight. These
fish consequently struggled till death. The
condition known as Asphyxia. As reported by
Eyo,(1983), fish mongers are readily
available at different landing sites in Kainji to
quickly buy off the catch from fishermen and
display it raw for sale to consumers. In the
processes however, fishermen and fish
mongers often expose fish to infestation by
blow flies which lay large numbers of eggs in
the gills and gut regions of the fish( Eyo
1976). Apart from this, other biochemical
changes should have occur during the delay
before processing. In fatty fish for instance,
autolysis and oxidative rancidity ste in few
hours post mortem (Eyo, 1983). Based on
these available information and the
preservative potentials in CPH and KPH, this
study therefore aimed at smoking fish with
CPH, KPH and compare the effect with that
of ordinary firewood.

Objective: The aim of this study was to
establish and compare the antioxidative,
antifungal and preservative effect of cocoa-
pod hush, kola-pod husk and firewood in the
smoking of fish.

Materials and Methods
The Kiln

The smoking kilns used for smoking the fish
samples were the drum Kiln device adapted
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by Cocoa Research Institutes of Nigeria
(CRIN), to ash cocoa-pod husk (CPH) in soap
production. These Kilns were similar to the
Drum type smoking Kiln described by Eyo
(2001) and adopted by Adebowale (2008) but
with the smoking rack situated about
10cm below the top end of the drum .It
was made of a complete open roof metal
(44-gallon size) with square shape aperture
at the base and without any barrier
between the heat source and the top end.
The smoking rack made of wire mesh was
used to expose the fresh fishes to heat
source .Smoking materials was then
introduced through the base opening and
ignited to supply heat.

Fish samples: Live Oreochromis niloticus
used in this experiment (30kg) were
purchased from a sea shore in Ibadan, Oyo
State .These fishes were then killed and cut
open from the ventral side and all their
viscera were removed skillfully. They were

thoroughly  rinsed and salted .The
processed fishes were then divided into
three equal portions and skillfully spread

over three smoking kilns. Hot smoke was then
supplied from each kiln. Kiln A contain dried
cocoa-pod husk, B —kola-pod husk and C-
ordinary firewood. All kilns were allowed to
burn for about two hours after which the fish
smoked fish samples were removed and
packed polythene nylons for analysis.

Chemical Analysis: Analysis of the
proximate composition of both fresh and
smoked fishes were carried out according to
A.O A.C (1980)

Statistical Analysis: Data collected were
analyzed by analysis of variance (SAS
1995).The Duncan‘s multiple range test was
used to compared difference among means.
(Gomez and Gomez, 1985).

Results:  All the smoked fish samples
exhibited good smoking qualities. The rate of
drying was observed to be fastest in kiln with



cocoa-pod husk as smoking material while
that of the firewood smoked sample was the
slowest. This was evidenced in the values for
moisture content which was highest in
firewood smoked sample and lowest in CPH
smoked sample. Percentage crude protein
values of all the three samples were of this
order. CPH> KPH> FIREWOOD. Values
obtained for biochemical parameters showed
that both CPH and KPH were better than
ordinary firewood in terms of antioxidative
activity. The significant decreased in the
values for biochemical parameter,
(particularly TMA) in CPH and KPH smoked
samples than that of those of initial values in
fresh fish sample indicated that no additional
production of trimethylamine as a result of
trimthylamine-oxide catabolism occurred in
those two smoked fish samples (CPH and
KPH). Increase in TMA value in firewood
smoked sample beyond that of the fresh
sample showed that smoke from firewood has
a poorer antioxidative capacity when
compared with either CPH or KPH. This
might account for the quantity and quality of
phenolic compound present in these two husk
samples.

Microbial load of all the three smoked
samples were found to decreased significantly
(P<0.05) from that of the initial samples. All
of the smoking materials reduced the total
fungal count, total coliform count and E.coli
population. Invariably, phenolic smoke
produced form pyrolysis of wood, cocoa-pod
husk and kola-pod hush produces anti-fun
The main sources of domestic fish production
in Nigeria is by the Artisanal fishermen who
dominate the entire Nigerian inland capture
fisheries ( Ogali, 1994). Available data show
that the artisanal fishermen contribute more
than 95% of the local fish production and
over 66% of the total fish supply to the nation
between 1971 and 1980 ( Eyo 1992).

Proximate Composition of  Tilapia
Oreochromis smoked with CPH, KPH and
Ordinary firewood.

Maoisturs (PH KPFH OF
6443 6391 67.78
Crude bpid 0.78 056 0.84
Ash 181 148 361
Crude Protein 1831 1762 16.28
Total Nitrogen (%) 1.93 182 160
True Nitrogen (%) 276 161 14
Non-Frotein N (%) 6.67 0.30 0.36

Biochemical Analysis of Tilapia Oreochromis

smoked with CPH,KPH and ordinary
firewood
CPH KPH OF
TMA(mgks) 980 8.79 1161
PV (mgkz) 63 703 741
TBA (mgkg 038 0.20 0.50
AV (mgkg) 036 0.50 139
FFA (%) 028 0.25 080

Microbial Load of Oreochromis milotiaus
smoked with CPH, KPH and Ordinary
firewood

Samle Total  viable | Total cob form | ECol Todl  fmgal
roumt Lount cout
Tl R G G G
(W I T T Y
K BRI ETEE M5x 1P
0F GRGEE . M5x 1P
Discussion:
Smoking demands great quantities of

firewood, and this demand grow as the
movement of fresh fish becomes more
difficult because of poor access roads, an
increase in the amount of fish being landed
and the need for disposal to market outlets
(Ssali, Reynolds and Ward, 1992).
Availability of firewood for smoking fish is
becoming scarce even at global level. Worse
still where wood is available, it is very
expensive to buy. This consequently increase
the overall cost of producing smoked fish. As
corroborated by G.R Akande and A.A Ajayi(
).Sustainable agriculture world over now
gives attention to sourcing for substitutes for
most of the agro-based products whose
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availability could no longer be guaranteed.
Although Cocoa-pod husk has found its way
into feed mill sector. Another alternative use
of Cocoa- pod husk is its use as alternative to
firewood in the smoking of fish (Adebowale
et al, 2008).The shortage of fuel-wood as well
as the increase in the cost of purchase
warrants genuine concern to secure the
continuous production of smoked fish.
Research effort to source for alternative to
wood fuel in fish smoking is scanty. Other
fuel source which has been alternatively used
in smoking fish include among others:
Coconut, sugar cane waste, Palm frond (dry).

Appreciable appearance of fish
samples from the three fuel sources showed
that all the three smoking materials were good
source of heat energy. Cocoa-pod husk,
however proved best as drying of fish
appeared faster with CPH, than in the other
two smoking materials.
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Systems

Experimental Title: Nutritional quality and
microbial assessment of cocoa powder stored
at different storage conditions (lgbinadolor,
R.0.).

Introduction:  Cocoa serves as a raw
material for production of beverages (e.g.
Milo, Bournvita, Vitalo, etc) and chocolate
which is taken by consumers due to its high
nutritive value, making it a supplement to a
balanced diet. Cocoa also serves as raw
material for the production of some cosmetics
(Are and Gwyne-Jones, 1974).Though all
cocoa products might have similar
compositions, their methods of production
may differ. Environmental conditions of
storage of fresh as well as processed products
determine to a large extent the type of
organisms that will develop. These conditions
are temperature of storage, oxygen, humidity
and some intrinsic factors as pH, chemical
compositions and moisture content. Processed
foods contain varying numbers of bacteria,
moulds and yeasts (Jay, 1978; Adams and
Moss, 1995).

Cocoa has a high food value. In combination
with milk, cocoa beverages are ideal for
convalescents to give strength and energy.
For some time now, cocoa powder has been
packaged and sold in small quantities in
polythene bags, rubber container etc. due to
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this method of production prompted this
investigation to evaluate changes in the
numbers of microbial groups and nutritional
properties in cocoa powder during storage at
room and refrigeration conditions and to
identify the microbial contaminants of the
product.

Materials and Methods

Collection of Samples

The cocoa powder used was obtained from
CRIN, Ibadan. It was collected immediately
after production and carefully sealed in a
polythene bag and transported to the
laboratory for analysis.

Enumeration of Microorganisms in Cocoa
Powder: The microbiological analysis of the
samples was carried out at 7-day intervals for
42 days. The samples were analysed for the
presence of coliforms, fungi, and total viable
bacterial. One millitre (1ml) of serially
diluted suspensions of the cocoa powder was
plated on nutrient agar (NA), MacConkay
agar and Potato dextrose agar (PDA, Oxoid)
for the enumeration of total viable bacterial,
coliforms, and fungi respectively. After
incubation, the colonies, which formed in
each plate, were counted. The microbial
isolates were characterized and identified
using the Bergeys Manual of determinative
Microbiology.

Determination of Physico - Chemical
Properties: Other parameters were carried
out to ascertain the changes induced by the
level of organisms encountered include, pH
determination, ash content, moisture content,
fat determination and vit. A content
respectively.

Results

Table 1: Counts of total viable bacteria and
fungi in cocoa powder stored at room and
refrigeration conditions.

Period o | Bacteril | Bacterial - Count| Fungal Counts | Fungal
Storage (days) | Comnt (efulg) FC RC ot
R (chug)FC
i1l l BOE S E b
i1l l HTIE S A3
i1l l natt | 20altf
1 AES UL BT PY ARSI A
! 2100 I l
i1l l l
ill l l

3l Lzl
A0nIlf 2 llf
A0xIlF Lxlf

RC: room condition; FC: refrigeration
condition; cfu/g: colony forming units per
gram of sample.

Coliforms were not detected in the samples

The bacterial isolates identified were
Staphylococcus  aureus,  Staphylococcus
epidermidis, and Bacillus The fungal

isolates were identified as Aspergillus niger,
Penicillium sp., Aspergilus fumigatus and
Trichoderma sp.

Discussion: The results of this study showed
that bacteria and fungi survived in cocoa
powder stored at room and refrigeration
conditions. Under refrigeration condition,
there was a decrease in the microbial count,
which may be due to their inability to
proliferate at low temperature (i.e 5 + 2°C) in
the refrigerator. The increase in bacterial
counts at room conditions showed that
bacterial growth was encouraged under that
condition.

. Bacteria and fungi isolated in this study
were Bacillus subtilis, Staphylococcus
aureus, Staphylococcus epidermidi
respectively. These organisms have been
reported in cereal powder and food condition
(Frazier and Westhoff, 1988). The presence of
Bacillus sp. The sample could be due to their
ability to form spores which help them to
withstand unfavourable conditions.
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Table 2: Nutritional characteristics of

selected beverages

Smple  Protin Pt Ah Viewin Vitamwin C Moiwre pH
) M A (gl content %)
Bomwita 72 18 11 600 M 30
Mo 123 AR
Vo 70 244000
Co 43 10
Rowider®

*Nutritional qualities of freshly processed cocoa
powder used in the present study.

1
1

1

L
1
L
L i

f
§
6

The presence of Staphylococcus in the
samples may be due to body contact by the
handlers during processing because these
organisms are present on the human skin.
Some strains of S. aureus are known for the
production of enterotoxins which are involved
in food poisoning (Frazier Westhoff, 1988,
Adams and Moss, 1995). Some Aspergillus
species also produces mycotoxins which can
be of health implication to man.

Chemical analysis showed that at room
condition there was an increased in the pH
values while the pH under refrigeration
condition rapidly decreased after sometime
due to the state of inactivity at low
temperature. The general decrease in moisture
content of the samples at room condition of
storage could be due to the use of moisture by
microorganisms for growth while the mutual
lack of change in the refrigeration condition
may be due to high humidity in the
refrigerator. The ash content of the sample
decreased from 2.1% to 20.% for both
conditions of storage. This may be as a result
of depletion in the organic matter of the
samples due to activity of microorganisms. At
refrigeration condition, the decrease in crude
protein of the samples was not as rapid due to
reduced microbial activity in the samples
brought about by low temperature (5 + 2°C)
of storage.

Comparison between the cocoa powder and
other some selected commercial beverages
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sold in Nigeria showed that the powder had
an overall low nutrient content. Cocoa
powder had low pH (5.32) and low protein
content (4.5%) as compared to the
commercial beverages. This shows that,
though cocoa powder has acceptable levels of
vitamins A and C, it will need to be enriched
with milk to increase its protein content.
However, cocoa powder can be readily
consumed like other beverages.
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LIBRARY DIVISION

2008 REPORTS

Library  promotes and  disseminates
information about the Institute mandate crops.
Books and periodicals were acquired in the
library in the last fiscal year. Electronic
resources were also consulted by the
researchers and other library users. The
linrary was opened to Scientis and non
scientists in the surrounding area who needed
a quite environment to study. Visitors from
nooks and corner of the country including IT
students and Corp members visited the
institute library. Some of our scientists were
given letter of introductions. Some materials
were sent to the substation libraries including
all the work emanated from the institute.



It is hoped that more funds will be allocated
in the next fiscal year to enable the
department continue with the journal
subscriptions and also carry out its vision of
sourcing and acquiring electronic information
to facilitate research and academic
productivity. Internet services in the
inactivities is very low and the broadland
width subscription is underutilized due to
epileptic power supply from the National
Grid. The alternative power supply could only
be provided maximum of 3 hours due to
overheld cost.

2008/2009 INTERNAL AUDIT
REPORT
Head, Internal Audit (Fabowale, K .M)

Audit of the financial and non-financial
activities of the Cocoa Research Institute of
Nigeria (CRIN) for the financial year 2009
were done on a continuous basis for the
purpose of ensuring compliance with
financial and other regulations and reduce the
chances of errors and frauds.

HEADQUARTERS:

The records of accounts maintained in various
banks by the Institute were checked. All
project accounts, imprest accounts, records of
stores, records kept at the health centre,
records kept at the Institute’s rest house,
activities and records of sales at the Sales and
Marketing Section were all checked for the
year under review.

Procurement of items was done in accordance
with the procurement procedures and items
purchased were physically sighted before they
are used.

Salaries and Allowances, Duty Tour
Allowances and other personal allowances
were paid as appropriate and in accordance
with the applicable rates.

Pensioners were paid their retirement dues in
the year as appropriate and the B.O.T records
were checked.

SUBSTATIONS:

Revenue generated by the six (6) substations
(Owena, Uhonmora, Ochaja, Ibeku, Ikom and
Mambilla stations) were made quarterly by all
the stations. Headquarters’ copies of the
quarterly returns were checked and physical
audit visit carried out to all the stations for the
2009 financial year.

CONCLUSION:

Some observations were made and the
attention of the Officer/Department concerned
called to the necessary amendments which
were done.

In the absence of any material misstatement
the financial and non-financial activities of
the Institute for the year 2009 was well
conducted and complied with all relevant
laws.

PLANTATION AND ESTATE
MANAGEMENT
INTRODUCTION

There are three major units in the
plantation and management section
namely:

UNIT | — This consists of seven zones

where plantations of CRIN mandate crops
with the exception of Tea are situated. The
total acreage and crops in each zone are
stated in table 1.

UNiT Il — Consists of the Ground
Maintenances which is involved in the
General maintenance of Institute’s
environment.
Propagation  and
horticultural/ornamental
landscape design.

maintenance of
plants,  with
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UNIT Il — Fermentary: This section deals
with the fermentation and drying of cocoa
beans, depulping and drying of coffee
berries etc.

PLANTATION ACTIVITIES

The following activities were effectively
carried out in the existing plots in all the
zones at the headquarters.
Weeding (manually and
controlled)

Supply of missing stands
Removal of mistletoes/moribund plants
Pruning of branches, thus reducing the
canopies

Watering of young cocoa plants
Rehabilitation of cocoa plants

Cutting of fire traces round the plantations
and the ERLS buildings

Preparation of mini cocoa nursery in the
Zones

Maintenance of the Institute’s
environment such as the office/laboratory
complex, D1 & DD1 quarters, rest
house/chalet building, junior and senior
staff club, health centre, football pitch,
road sides from the main gate to the
central nursery, road sides of the S.S and
T.O. quarters, water works road via zones
9.

Planting and maintenance of hedges and
ornamentals (potted ones inclusive).
Harvesting and processing of viable farm
produce for sale and research purposes. A
total numbers of cocoa pods, cashew nuts,
palm fruits, kola nuts, bunches of banana
and bunches of plantain were harvested.
Table 2 shows the details.

Drying of cocoa beans and presentation of
dried cocoa beans for sales.

chemically
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RESEARCH ACTIVITIES

The following cultural activities were
carried out in the plots bearing research
activities; slashing, felling and cross
cutting of forest trees, marking out and
pegging, holing, weeding, coppicing of
coffee  trees, fertilizer application,
harvesting, filling of poly bag with top
soil, cutting of traces and data collection.
Towards the end of the year research
casual were staffed and some of then were
redeployed to Administrative section but
we still struggled to assist the
Researchers. Some of the abandoned
research plots are now receiving attention.

4 REVENUE

Apart from the supply of 56,915 (fifty
thousand) cocoa pods to NCDC in some
cocoa producing states, a total number of
two thousand, one hundred and sixty two
pods were sold at the total sum of
N129,720. A sum of N1,095,540 was
realized from the dried beans of the above
with a weight of 6,503kg. A sum of
N167,450 was also realized from 6,698
cocoa seedlings, N66,850 from 1,237 kola
seedlings N13,500 from kola nuts,
N70,800 from 3,832 plantain suckers,
N14200.00 from 142 bunches of banana,
N8,000 from star apple, N13,075 from
wood log N825.00 from cashew seedling
and N4,300 from maize. The zonal
leaders that produced maize were
commended for their commitment for they
purchased the grains from their personal
purses.

Revenue from other products: N20,700
from 138 portions of palm fruits (2
bunches, 1 portion) N4,590 from coffee
seedlings, N1540.00 from coffee seeds
and N4,250 from 9kg of cashew nut (table
5).



5 PERSONNEL

The Plantation and Estate Management
section worked with a total number of 115
members of permanent and casual staff
from January to August and ended up with
119 members in December 2008. Three
(3) members of staff retired from the
service while seven Agric Cadre Staff
joined the roll. There is hope of having
most of our casual workers staffed
permanently early next year.

6 COMMENDATION

In my last report there was a long list of
problems with suggested solutions. | wish
to appreciate the Executive Director and
members of the IMC for granting the
section fund to purchase most of the
implements and herbicides needed for the
plantation activities. This affected the
progress of work in the section positively.
The most interesting aspect was the
commencement of the renovation of
P.E.M main office and some of the zonal
buildings. This increased the sense of
belonging of all the members of staff
before they felt neglected.

I will feel uncomfortable if the efforts of
the zonal leaders and the entire members
of staff is not appreciated. Everybody
worked with great commitment.  No
wonder we were able to achieve the
establishment and maintenance of new 12
hectares of cocoa plots which has been
wish of CRIN management years back.
We hope to continue in 2009 by God’s
grace.

7 REQUEST
A child will always ask for more, it will
be more appreciated if:

The section can have a vehicle being
controlled by itself, this will enable us to
minimize the consumption of fuel and
control its maintenance.

The porosity of the plantation has
increased. The log forester/log fellers did
a lot of havoc to our young cocoa plants
by passing through illegal roads. Thieves
are also having free access to pilfer
plantain and some other products. This
can be controlled by fencing round the
Estate or tentatively provide security van
that can patrol the zones and estate as a
whole during and after official hours and
even weekends/public holidays.

Workers can be encouraged by granting
incentives and paying wages early.

Long live CRIN, long live the Executive
Director and IMC members.

Table 1

Tone | Totalhectrage| Effectivehectrage | Crops planted

Inl 4001 14 Cocoa, coffee, kol &
cashew

Inl-4 3110 bl Cocoa, kola & cashew

i |36 17 Cocoa, coffes,  kola,
cashew & citrs

Ing |33087 16.64 Cocoa, cashew & kola

InT  |2648 . Ko

Ind |37 176 Cocoa, cashew, palm ol

i |85 1136 Cocoa, ol pabm, cashew




Table 2 :HARVESTING RECORD OF COCOA
PODS (JANUARY — DECEMBER 2008)

Manth Totalmmmber ofpods
Jarmary 44,786
February 31,755
March 21330
Aprl 38,183
May 37969
Time 20,776
Nuly 3,130
August 337
September 15841
October 13,240
November 24,131
December 30,018
Total 203406

Table 3: COCOA POD SUPPLIED TO COCOA
GROWING STATES (NCDC PROGRAMME)
DECeEMBER 2007 — MARCH

State MNo.ofcocoa pods collacted
Czun 27,493
Crvo 24,570
Ewara 4450
Edo 400
Total 36913
Table 4
Semial | Harvestin | Totalof | Field No. | Nooof | Wet | Weafter | Dy
No.o| 2 pods | BPo | DPo|imue| pods | weight | fermentafio| wt
Date | harvests d | date | foments 1
i i
U [Tamary (44786 | 1335 | 2065 | 2099 | 16372 | 974 | 131334 | 3004
FERRuARY | 37733 | 3078 | 3281 i:"S B0 (1008|878 |33k
0
30 |MamE 11339 | 3041|1993 9033 |TTSL | 6608 |3974 | 19]
4 [Amr [3BIRT 4646 | 2060 | 4636 |13206 | 19764 |12 6614
] L B0T)0 (065 DSBS | THE
f 1000 | 317|460 | M09 | 12050 | 10614 | 4104
1 137634 [ 100 {3337 2678 [2601  |M§
{ P I I O LY 50
§ D093 - L IS4 ITLE (468
10 [Oumoeee. 15840 2836 | 1339 |83 | 1732 | UTLO|I0ELE | 3906
(1 |Novmme 24130 303 | 1983 | 178|784 | 6134|303 | 10638
E 0
(1 |Decege (30006 3437 | 2073|3150 | 20279 | 19'106) 16008 | 6428
E
TolL | 193406 | 3693 | 2322 | 6804 | 139638 | 139R4 | 11E223 | 46846
$03 08 §
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Table 5: REVENUE GENERATED FROM FARM
PRODUCE IN THE PLANTATION

Farm produce Caantity Amount (B
Cocoa pods 2162 128720
Cocoa beans 6303kg 1,095,540
Cocoa seedlings G608 164,450
Kola seedling 1237 66,850
Plantain suckers 3832 70,800
Plantain 106 31,800
Cashew seedling 9 825

Kola nuts 13,300
Maize 260 4300
Banana 142 14200
Star apple 4 trees 2,000
Wood (logs) + access 14 575
fees

Palm fruits 138 (bunches)| 20,700
Coffee seedlings 303 4,500
Coffee seeds 6 130
Cashew nuts Okg 250
Total 1,644 2350

OWENA SUB-STATION
HEAD OF STATION - (O. S. IBIREMO)

STAFF DISPOSITION: The staff list at the
sub-station during the year under review was

as stated below.

SN

(OWENA | IDANRE

IBULE

ONISERE

TOTAL

1| Chief Reszarch Officer
Chief Agric Supt
Principal Agic Supt
Chief Typist

Higher Executive Officer
Higher Agic Supt
(hef Clerical Officer
Secuity

Motor Tractor Driver

0| Sermor Clenical Officar
1 | Health Assistant
Freld Overseer

Field Attendant

4| Dover

Total

b e e

[ —

L T = -

— e e e e Lad e e e e s

>

P

During the year, Mrs. Akinrowo who was a
Chief Agric Supt retired from the service and
a Principal Agric. Supt (Mr. Ojeyemi T.) was
transferred back to Headquarters (lbadan).
Two Higher Agric. Supt were posted to the



station, and a driver and one Health Assistant
were also appointed for the station.

OBITUARY: one member of staff Mr.
AkintadeOlotu who was the Ibule
Watchman/Security passed on in July 2008.

LABOUR: The station has only (5) casual
workers at the station i.eOwena main station
and the outstations.

SECURITY: The station has only one
permanent staff in the station; the other three
are casual staff.

REVENUE: A sum of four hundred and
ninety nine thousand and eight hundred and
ninety naira only (N499, 890.00) was realized
from sales of farm produce and other services.
The break-down is shown in the table below.

48y
QUARTER
21230000
600.00

RS
QUARTER
2878000
1271000

A
QUARTER
1376000
50000

SN |ITEM 1Mz
QUARTER
1220000
63.000.00

300

TOTALX

Cocoa Beans
Cocoa Pods
Afticanstar appk
(Azhalumo)
Cocoa Seedings
oghane

Flantain Banana
Rent(Pay Roll)
Rent (Tenants)
Flzctnz (Pal
Rall)

Flactnic {Tenants)
Rest House

1| TractorSerces
Total

106,000.00
2021000
300,00

!

12500000 |-
§00.00

190000
24.000.00
1200000
400,00

125,000
50000
130000
900000
3173000
3530000

23.200.00
2425000
9.600.00

2550000
500000
030000

24.000.00
1030000
780000

1035000
700000
600000
166150

1139000
330000

660000
1.000.00
500000
9709000

330000
730,00
6,300.00
92,500.00

SLE0
725000

1730000
1993900

100,530.00

GENERAL MAINTENANCE OF
PLANTATIONS: Much could not be
achieved in this area as a result of lack
enough hands. Though few people were hired
from Owena village (daily paid) but it
couldn't help the situation.

ILLEGAL FELLING: However during the
year, illegal felling of trees was done by
unknown people at the station, in which the
case was reported to the Executive Director

127

and the Ondo State Ministry of Agric,
Fisheries and forestry.

RESEARCH ACTIVITIES: Demonstration
plot was established with experimental trial
on:

Exp I: Influence of root mat removal and
SSP fertilizers on the establishment of cocoa
seedlings in the field.

Exp I1: Influence of root mat removal and N
P K fertilizers on the establishment of cocoa
seedlings in the field.

Data collection commenced a month later and
has since been done on a monthly basis. The
experimental plots were also taken care of
although unavailability of labour affected the
plots as regular weeding operation could not
be carried out as at when due.

Cocoa seed Garden Plot: Cocoa seedlings
were planted on seed garden plot. Regular
watering was carried out because the
seedlings were planted late.

NURSERY: Cocoa seedlings were raised
during the year, large quantity of the
seedlings were booked by the STAMARK
Ondo.

WEATHER RECORDS: This was not taken
because the equipments were bad.

INFRASTRUCTUREAL
DEVELOPMENT: Renovation works were
carried out in H O S quarters TO 1 and TO 2.
The office complex also was given a face lift
through repairs of leaking roofs and
replacement of ceiling boards. It was also
painted and some of bad doors and netting
were removed and replaced. The Cameroon
artificial dryer was removed and replaced
with a drying shed. The floor of the car park
was concreted.
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