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SUPPLEMENTARY REPORT ON THE APPLIED RESEARCH WORK
CARRIED OUT WITH RED BEANS AT BRUMDEC BY THE IICA
GRAIN PRODUCTION SPECIALIST (1)

INTRODUCTION

During January/February 1982 five (5) experiments were started with
red bean, two (2) on Four Paths Clay and three (3) on Morass Peat.
On each soil type a basic fertilizer experiment and a relevance of
production factors experiment were carried out. Additionally, on
the Morass Peat soil a variety trial was done.

MATERIALS AND METHODS

2.1 Basic fertilizer trials with red bean

The objectives of these trials were to compare the yield
responses due to four different fertilizers on Four Paths
Clay and on Morass Peat, and to identify any significant
interactions between fertilizers.

The treatments tested were combinations of four factors
each at two levels:-

Fertilizer Levels Rate on Clay Soil Levels Rate on Peat Soil

N No 30 kg/ha No 20 kg/ha
N1 "~ 50 kg/ha N 40 kg/ha
P205 PO 50 kg/ha PO 40 kg/ha
P1 100 kg/ha Pl 80 kg/ha
KZO Ko 50 kg/ha Ko 40 kg/ha
Kl 100 kg/ha K1 80 kg/ha
Zn Zn, 0 kg/ha - -
an 0.25 kg/ha - -
Cu Cu0 0.25 kg/ha
Cu1 0.50 kg/ha

(1) This report was prepared by the IICA Rice Production Specialist,
Mr. Vivian Chin, on behalf of the IICA Grain Production Specialist,
Mr. Claude Grand-Pierre whose contract had expired prior to the
completion of the experiments.
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The experimental design was a 24 factorial with the four-
factor interaction confounded with blocks in an incomplete
block design. Plant population density was approximately
200,000 plants per hectare. All nitrogen, phosphate, and
potash fertilizers were applied before sowing. On the clay
soil, zinc chelate was mixed with Benlate and malathion and
sprayed on to the plants at 23 days after sowing. On the
peat soil Copper sulphate was mixed with Benlate and Malathion

and sprayed on to the plants at 14 days after sowing.

Pest and disease control measures were carried out as and
when necessary. Weeding was done manually at 14 days after
sowing on the clay soil, and at 11 days after sowing on the
Morass Peat.

Relevance of production factors experiment with red beans

The objectives of these trials was to identify the critical
factors in red bean production on the two soil types. The
treatments tested were:-

Treatment Details of treatment
Number Clay Soil Peat Soil
1 BPP BPP
2 BPP minus N BPP minus N
3 BPP minus P BPP minus P
4 BPP minus K BPP minus K
5 BPP minus Insecticide BPP minus Insecticide
6 BPP minus Fungicide EPP minus Fungicide
7 BPP at::3ewer plant density BPP at lower plant density
8 Untreated (variety only) Untreated (variety only)
9 - BPP plus Manganese

In each case the experimental design used was a randomized
complete block, with four replications on the clay site and
three replications on the Morass Peat site.

The BPP (basic production package) on the clay soil was composed
of: Improved variety (Miss Kelly) + 40 kg N/ha + 80 kg.
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P205/h8 + 80 kg KZO/ha + density of 200,000 plants/ha+
Basudin at 2.5 kg/ha + Kocide at 2.5 kg/ha. The reduced
plant population of treatment number 7 on both sites was
150,000 plants per hectare. On the Morass Peat the DPP °
differed from that used on the clay only in the amount of
nitrogen applied-- 20 kg.N/ha. For treatment 9 on the peat

site manganese was used at the rate of 0.5 kg.Mn/ha.

Variety trial with red bean

The objective of this experiment was to compare the performance
of commercial and experimental varieties of red bean on the
Morass Peat soil. Three varieties of red bean were tested for
grain production. The varieties were:-

Miss Kelly
Line 23 from CIAT
Line 24 from CIAT

All varieties were fertilized at the rafe of zero nitrogen,

100 kg P205/h8, 100 kg KZO/ha. Planting density was 200,000
plants per hectare. Pest and disease control were carried out
as and when necessary. The experimental design was a randomized
complete block with three replications.

3. RESULTS OF EXPERIMENTS WITH RED BEAN

3.1

Basic fertilizer trial on Four Paths Clay

The mean yields of the treatments are given in Appendix 1.
The nitrogen x zinc interaction effect was found to be
significant at the 5% level of probability. No other inter-
actions or main effect was found to be significant. The
value of the NxZn effect was - 5594220 kg/ha. The mean
response to zinc, over all levels of phosphate and potash
when nitrogen was applied at 30 kg/ha, was 920+220 kg/ha.,
whereas the mean response to nitrogen over all levels of
phosphate and potash when no zinc was applied, was

240+220 kg/ha. In general, yield was depressed when both
nitrogen and zinc were applied at their higher levels
(50kg N/ha+0.25kg Zn/ha), or at their lower levels (30 kg
N/ha + no zinc).
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The treatments (in kg/ha):

30N: SOP: 100K: 0.25Zn (A) and
30N: 100P: 100K: 0.25Z2n (B)

were not significantly different in yield, but treatment
A was significantly higher yielding than all of the other
treatments.

Relevance of production factors in red bean production on
Four Paths Clay

The mean yields of the different treatments are given in
Appendix 2. No significant differences between any pair
of the treatments was observed.

Basic fertilizer trial with red bean on Morass Peat Soil

The mean yields of the different treatments are given in
Appendix 3.

Thglnain effect of potash was the only significant effect
detected. The levels of potash tested were 40kg K20/ha and
80kg K20/ha (35.7 1bs KZO/acre and 71.4kg l(20/acre). The
value of the main effect per kg of K20 applied between
40kg/ha and 80kg/ha was 7.6 kg of grain.

No response to nitrogen, phosphate, and copper were

detected, and there were no significant interactions

between the different factors. Consequently, it appears

that only potash fertilization is indicated for red bean grown
on Morass Peat. However, a follow-up experiment to define the
response curve for potash fertilization needs to be done to
determine yietd response at.Okg K20/hectare and in order to
determine whether or not the response to potash observed in

this experiment is not the manifestation of a positive quadratic

effect. The levels of potash recommended for follow-up testing
are 0, 40, 80kg K,0 per hectare (0, 35.7, 71.4 1bs K20 per
acre), and should be combined with nitrogen at 0 and 20kg/
hectare, phosphate at 0 and 40 kg/hectéie, and Copper at 0 and
4.5kg/hectare.

te







3.4

3.5

Relevance of production factors in red bean production
on Morass Peat

The mean yields of the different treatments are given in
Appendix 4, No significant differences between treatments
were observed. This study indicates that the Morass Peat
when newly reclaimed has ample supplies of nutrients needed
for the production of red beans..

These results do not conflict with those obtained in the
basic fertilizer trial discussed in 3.3 above, since the zero
level of potash was not tested in that study.

Variety trial with red bean on Morass Peat Soil

The mean yields of the three varieties compared in this

trial are given in Appendix 5. No significant differences

were observed between the yields of the three varieties tested.
The 100-grain weight of these varieties, which is an indicator
of grain size, were markedly different. Grain size was smallest
with Miss Kelly at 353.7g per 1000-grains. Line 23 had a 1000-
grain weight of 382.0g and Line 24--400.3g per 1000-grains. The
small pgrained variety Miss Kelly would on average require'
approximately 12% less seed by weight to plant a given area.

4. Conclusions and Recommendations

4.1

4.2

On Four Paths Clay the fertilizer treatment which appears to
be most suitable for red bean production is 30N: SOP: 100K:
0.25Zn (all rates in Kg/ha), equivalent to:

127 1bs Sulphate of Ammonia/acre
(or 58 1bs Urea/acre)
+ 97 1bs Triple Superphosphate/acte
+ 149 1bs Muriate of Potash/acre
+ 1.6 1bs Zinc Chelate (14.2%Zp)/acre

None of the factors included in the basic production
package either separately or altogether had a signifi-
cant effect on yield. This observation emphasizes the
finding that zinc fertilization (as a foliar spray) at a
low nitrogen level could be a critical factor in red bean
production on Four Paths Clay.







4.3

4.5

The results suggest that no fertilizers are needed for
red bean production on newly reclaimed Morass Peat.
Definition of the response to potash in the range 0 to
80kg Kzolhectare is necessary.

The variety Miss Kelly performed as well as the
introduced lines (Line 23 and Line 24) supplied by CIAT.
This test should be followed-up by small scale semi-
commercial trials to identify which of these varieties
is easiest to manage.

Simple cropping systems on the Morass Peat need to be
investigated, e.g.

November/December - March/April: Rice
April - June ¢ Red Bean
June/July - October/November : Rice







APPENDIX I

Mean yields of tredtments in the basic fertilizer trial
with Red Bean on Four Paths Clay

Treatment kg/ha Mean Yield

N PZOS xzo Zn' tonne/ha -Statistical group
30 50 100 0.25 3.595 a
30 100 100 0.25 2.825 ab
50 50 100 0 2.195 b
50 100 50 (o 2.045 b
30 50 50 0.25 1.995 b

0 0 () 0 1.825 b
50 100 50 0.25 1.775 b
50 50 100  0.25 1.615 b
50 50 50 0.25 1.605 b
30 100 50  0.25 1.595 b
50 50 100 0 1.565 b
30 50 100 0 1.515 b
50 100 100 0.25 1.510 b
30 100 50 ( 1.490 b
30 100 100 .0 1.475 b
50 100 50 0 1.465 b

Stapdard error of a treatment mean: +0.439 tonne/ha. Statistical
grouping determined using Duncan's Multiple Range Test (Error d.f, =
14).
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APPENDIX 2

Mean yields of treatments in the relevance of
production factors experiment with red bean on

" Four Paths Clay '

Treatment Mean Yield (tonne/ha).  Statistical
' Grouping

BPP 1.98 a
BPP-N 1.95 a

BPP-P 2.08 a
BPP-K 1.83 a
BPP-Insecticide 2.17 a
BPP~Fungicide 1.85 a

BPP at lower planting

density 1.64 a

Untreated (variety only)

. 1.98

Standard error of a treatment mean =10.22 tonne/ha. Statistical
grouping determined by Duncan's Multiple Range Test (Error 4.f.=21)






APPENDIX 3

Mean yields of treatments in the basic fertilizer trial
with Red Bean on Morass Peat Soil

Treatment kg/ha Mean Yield Statistical grouping
N P,0, K,0 Cu

20 40 80 0.25 3.00 - a
20 40 80 0.50 2.85 ab
40 80 80 0.25 2.68 ab
20 80 80 0.50 2.63 ab
40 80 40 0.25 2.62 ab
40 80 40 0.50 2.47 ab
20 80 80 0.25 2.46 "ab
40 40 80 0.25 2.43 ab
40 80 80 0.50 2.40 ab
40 40 40 0.50 2.38 ab
40 40 80 0.50 2.28 ab
20 80 40 0.50 2.28 ab
20 80 40 0.25 2.23 ab
20 40 40 0.50 2.18 ab
20 40 40 0.25 2.11 ab
40 40 40- 0.25 2.03 b

Standard error of a treatment mean: 10.26 tonne/ha. Statistical grouping
determined by Duncan's Multiple Range Test (Error d.f.=14).






APPENDI X 4

Mean yields of treatments in the relevance of
production factors experiment with red bean on
Morass Peat soil

Treatment Mean Yield Statistical
‘{Tonne/ha) Grouping

BPP 2.54 a’
BPP + Mn 2.62 a
BPP - N 2.56 a
BPP - P 2.52 a
BPP - K 2.88 a
BPP - Insecticide 3.01 a
BPP - Fungicide 2.71 a
BPP at lower planting .

density ‘ 2.38 a
Untreated (variety only) 30.4

.Standard error of a treatment mean: 10.18 tonne/ha. Statistical
grouping determined by Duncan's Multiple Range Test (Error d.f: 16)






Mean
~bean

APPENDIX &

yields and duration of flowering of three red
varieties grown on Morass Peat Soil

Variety Period from sowing Mean Yield Statistical
to Flowering (days) (tonne/ha) grouping

Miss-Kelly 35 1.61 a

Line 23 39 2.13 a

Line 24 39 2.17

Standard error of variety mean:10.16 tonne/ha. Statistical groupinﬂ‘
determined using Duncan's Multiple Range Test (Error d.f.=14)
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Jamaica', September - October 1977
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in Jamaica', November 197

" G. DBarker, A. Wahab, L.A. Bell, "Agricultural

Research in Jamaica', November 1977

Irving Johnson, Marie Strachan, Joserh Johnson.
""Land Settlement in Jamaica', December 1977
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Policy Papers'', February 1978

Jose Emilio Araujo, '"The Communal Enterprise'
February 19C0

IICA and MOAJ, "Hillside Famming Technology -
Intensive Short Course', Vols, I and II, March 1978

Jose Emilio Araujo, 'The Theory Behind the Community
Enterprise - Seminar in Jamaica'", March 1978

Marie Strachan, '"A National Programme for the
Development of Hillside Farming in Jamaica",
April 1978

D.D. Henry, "Lrief Overall Diagnosis of Hillside
Farming in Jamaica', April 1578

Neville Farquharscn, ''Production and Marketing of
Yams in Allsides and Christiana'’, May 1978

R.C.E. McDonald, A.H. Wahab, "Fertility Assessment
of Newly Terraced Hillside Soils Using the Microplot
Technique - the Allsides Case Study", 1978
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September 197¢
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A Draft High School Textbook, Vols. I, II III,
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H.R. Stennett, "Watersheds of Jamaica and Considera-
tions for an Ordznal Scale of Their Development",

July 1975

IICA-MAJ ""Hillside Farming in Jamaica', A Training
Seminar, December 1978

A.L. Wright, A.H. Wahab, H. Murray, '"Performance of
Six Varieties of Red Peas (Phaseolus vulgaris L.) on

a Newly Terraced Ultisol in Jamaica', September 1579

IICA Jamaica Staff, '"Agro-Socio-Economic Sample
Survey of Allsides - Trelawny, Jamaica'’, September 1979

IICA-MOAJ, "An Approach to Agricultural Settlement of
Hilly Lands" October 1979

IICA-MOAJ, "Tree Crops of Economic Importance to
Hillside Farms in Jamaica', October 1579

Canute McLean, '"Production and Marketing of Peanuts",
November 1979

Joseph Johnson, ''Production and Marketing of Red
Peas in the Hilly Areas of Jamaica', January 1980

Lyn Snuffer, "Rural Women'" An Annotated Caribbean
Bibliography with special reference to Jamaica',

January 1980
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Vincent Campbell, Abdul Wahab, Howard Murray,
""Response of Peanut (Arachls hxpogaea L.) on
a Newly Terraced Ultisol in Jamaica", January 1980

P. Aitken, A. Wahab, I. Johnson, A. Sahni, -
Socic-Economic Survey - Pilot Hillside Agrlc tural

Project 'PHILAGRIP' Southern Trelawny", February 1980
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to Research and Development in the Agricultural Sector
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Milton R. Wedderburn, 'Allsides Farmers' Pre-Coopera-
tive A Socio-Economic Assessment'', March 1980

Adele J. Wint, "The Role of Women in the Development
Process', April 1580

Milton R. Wedderburn, '"The Co-operative Input in the
Uevelopment of the Pilot Hillside Agricultural Project
(PHILAGRIP)", April 1Sty

MOJ/IICA/CARDI, Fruit Trees Seminar - "Research and
Development of Fruit Trees'", June 1980

Henry Lancelot, ''Traditional Systems in Hillside
Farming, Upper Trelawny, Jamaica'", June 19&0

IICA/Jamaica, '"Pilot Hillside Agricultural Project',
(PHILAGRIP), Project Document. Vols. I, II and III,
June 1980

A. Wahab, I. Johnson, P. Aitken, H. Murray and
H. Stennett, "Hipghlights of the Pilot Hillside
Agricultural Project at Allsides", July 15860

I. Johnson, A. Wahab, P. Aitken, H. Payne, "Gench-
mark for a Project Prolee for Developing a Peanut
Industry in Jamaica", July 1930

P. Aitken, A. Wahab, I. Johnson, '"The Allsides Post
Peasant', August 1980

Norma Munguia, Percy Aitken, Abdul Wahab, Irving Johnson,

'Salt Extraction by Solar Energy', A Mini-project,
Septemter 1580

Atdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson
and Howard Murray, '"The Allsides Project in Jamaica -
Developmental Potentials of Hillside Agrlculture"
Sepitemler 15860
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N. Munguia, *‘Rural Women Survey', Vols. I, II, and
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November 1980
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(PHILAGRIP), Final Project Document. October 1980.

P. Aitken, A. Wahab, I.E. Johnson, Bo-Myeong Woo,
"IICA Evaluation of the First Phase FSD Allsides -
Project", (Internal Document of Work), November 1980

MINAG/IICA/CARDI - "Seminar on Multiple Cropping',
December 1S&0

Norma Munguia, P. Aitken, A. Wahab, I. Johnson,
"Smoke Curing of Fish (as a household industry in
Rural Jamaica)", January 1981

P. Aitken, A. Wahab, I. Johnson, '"Under-employment -

It's Relation to the Agricultural Sector and Considera-
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D.D. Henry, J.R. Gayle, "'The Culture of Grafted
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January 1581

Abdul H. Wahab, Noel Singh, ''Agricultural Research

in Jamaica'', February 1981
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Level Action Plan (CLAP)", May 1981

P. Aitken-Soux, A.H. Wahab, I.E. Johnson, '"Overview
of Agricultural Development in Jamaica', May 1981

Samuel Thompson, I.E. Johnson, P. Aitken-Soux,
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Act 1966', July 1931

Abdul Wahab, Percy Aitken-Soux, Irving Johnson,
Lo-Myeong Woo, Howard Murray, Joseph Dehaney,
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Dave Hutton, Abdul Wahab, Howard Murray, "Yield
Response of Yellow Yam (Dioscorea Cayenensis)

After Disinfesting Planting Material of Pratylenchus
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and Audrey Wright, 'Performance of Eleven Varieties
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Seasons on the Hillside of Jamaica', August 1981
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Dave G. Hutton, Abdul H. Wahab, "Position Paper on
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tion (first year's results of the Olive River Soil
Conservation studies)", September 1981
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Project Case Study', September 1561
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September 1961
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Irving E. Johnson and Percy Aitken-Soux, ''Country
Level Action Plan (CLAP)" (Third Revision - Internal
Document of Work), October 1961

Humberto Pizarro, 'Programme of Work to Establish
Guidelines for the Effective Administration, Operation
and Maintenance of the Irrigation and Drainage
District in the BRUMDEC Project'', November 1981

Humberto Pizarro, "The Operation of the Drainage
System in the Llack River Upper Morass Project”
November 15§

Humberto Pizarro, '"Recommendations for Land Use and
Irrigation Needs in the DRUMDEC Project", November 1961
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Alternative Measures for Soil Conservation'",
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and Michel Eldin, ‘'Workshop on Agroclimatic Zoning -
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Claude Grand-Pierre, "Final Report on Grain Experimental
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J. Y. Richmond, Ph.D., "Lab Safety Seminar - Animal Health
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Michael Wiles, "Freshwater Prawn (Shrimp) Culture for
Jamaica - An Exploratory Report", June 1982

Norma Munguia, Byron Lawrence, "Goat Revolving Scheme
Project Model", Rural Women Project, July 198

Franklin E. Rosales, Ministry of Agriculture et al
"Experimental Designs for Cassava-Peanut Production
Systems', July 1982

IICA/Jamaica, Samuel . Bandara, ‘'Institutions in the
;gr1cultural Sector of Jamaica", (A A Catalogue) Preli-
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Swarma Bandara, '"Mushroom Production'' An Annotated
Bibliography of Literature Available in Jamaica
September 1982

Charles Percy Kennard, Final Report, 'Adaptive Production
Oriented Research Programme on Vegetables - BRUMDEC",
September 1982

Bo-Myeong Woo, Franklin E. Rosales, 'Making Compost"
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Vivian Chin, "Short-Term Production Oriented Rice
Research Programme, Third Quarterly Report",
September 1982

Vivian Chin, "Final Report of the Short-Term Production
Oriented Research Programme in Rice at the BRUMDEC
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Vivian Chin, Claude Grand-Pierre, '"Supplement Report
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