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1.

PINAL REPORT OF THE SHORT-TERM PRODUCTION ORIENTED

RESEARCH PROGRAMME IN RICE AT THE BLACK RIVER UPPER
MORASS DEVELOPMENT COMPANY PROJECT, ELIM, ST. ELIZA-
BETH, FOR THE PERIOD APRIL 25,1981 - APRIL 24, 1982

INTRODUCTION

This report is prepared in accordance with Article 6, Section 6.01
of the Agreement between the Black River Upper Morass Development
Company Limited (BRUMDEC) and the Inter-American Institute for Co-
operation on Agriculture (IICA).

The period covered by this report is April 25, 1981 to April 24,
1982. The Rice Production Specialist arrived in Jamaica on April
25, 1981, The initial report (}) entitled "Rice Research and
Production in the BRUMDEC Project: State-of-the-art Review, Identi-
fication of Constraints and Interim recommendations and Budget for
Establishing 405 hectares (1,000 acres) of rice on the Clay Soils at
BRUMDEC" was submitted to the Client in June, 1981. The target area
of 405 hectares (1,000 acres). v~ - ‘rtar-ine' by RIIMEC,

Later, this target area for a renewed attempt :in £ice cultivation
was reduced by BRUMDEC to 202.5 hectares (500 acres). Several
factors predicated this decision, the more important factors being
the . unavailability of appropriate machinery and implements in the
country which could be used for the development and tillage of the
clay soils for rice cultivation in the project; o' the closing-down
of operations at the ADC-owned rice mill at Spanish Town. This
development which occurred as from August 1, 1981, affected the
extensiveness of proposed rice cultivation at BRUMDEC by removing
an outlet for padd& produced in excess of the capacity of the BRUMDEC
facilities.

The Rice Production Specialist assisted the BRUMDEC staff who pre-
pared the budget for the cu%tivation and processing of paddy from
202,5 hectares (500 acres)g )

In June, 1981 the proposed short-term research programme was sub-
mitted to BRUMDEC. With the approval of the research proposals,
BRUMDEC was requested to provide all materials, and services re-
quired for the implementation of the research programme.







The selection of sites for the research work was done by the
counterpart of the Rice Production Specialist who used his
knowledge of the area and the Detailed Soil Survey Report G)

in selecting the experimental sites.

Land preparation services were provided for the rice research
programme on July 21, 1981, The sites of experiments R1/1/81
and R2/1/81 were prepared and ready for sowing on August 25 and
September 4, 1981 respectively. Experiments R3/1/81 and R4/1/81
were sown on September 11 and September 25, 1981 respectively.
Experiment R5/1/81 was sown in the Morass Peat area on 9-10
November, 1981. All of these experiments were fertilizer trials.

On March 13, 1982, an observation plot of variety CICA-8 was

sown on the Morass Peat. At this time approval was obtained from
BRUMDEC for a temporary weir to be constructed in the drainage canal
adjacent to the experimental site on the Morass Peat. The objective
of constructing the weir was to raise the water level in the drainage
canal sufficiently high so as to irrigate the experimental and
observation plots by gravity and to enable the area to be ade-
quately flooded. This method of controlling flood level in the

Trice crop grown on the Morass Peat was successful and is in fact

in implementation of the principle of recommendation (xii) contained
in the report "Recommi?dations for land use and irrigation needs in
the BRUMDEC project" “. In this observation plot a fungicide
observational trial and a nitrogen x copper, 2x2 factorial in ran-
domized complete block design are to be superimposed later. On
April 23, 1982, a variety x fertilizer trial was sown on the Morass
Peat utilizing four U.S. rice varieties and one Colombian variety
each at three different levels of fertilization. The results of

all work started in March and April, 1982 will be presented in a

' separate report. Previous quarterly reports are attached as

Appendices to this report.

OBJECTIVES

The long-term objective of the rice research programme is to
develop and define economically viable rice crop management
systems of rice on the flat, mineral soils and Morass Peat soil
within the project area.






In the short-term the research programme has aimed at investigating
variety and fertilizer usage under conditions of wet tillage on
both groups of soils, chemical weed control utilizing 2.4-D and
propanil, Blast disease control utilizing benomyl! and Kasumin,
Helminthosporium (Cochliobolus) and related Drechslera control
utilizing Dithane M-45, grasshopper and stink-bug control utilizing
diazinon and carbaryl. Comparisons of dry-tillage-based and wet-
tillage based rice crop management systems could not be made due to
shortage of facilities to implement such a study.

MATERIALS AND METHODS

In all fertilizer studies carried out the Colombian variety CICA-8

was the test variety. This rice variety was chosen because it was

identified from earlier studies carried out by the Japanese-Jamaica
Government Rice Mission at Elim to be the best v-riety tested. The
U.S. varieties Labelle, Lebonnet, Starbonnet, and "~1ll=wvuo together
with CICA-8 were tested in the variety x fertilizer trial.

For the fertilizer trials two experimental designs were utilized:

(i), 3x3x3x4 (NxP x K x Mixture of Fe, Zn and Mn) factorial
set out in randomized complete blocks.

(ii) 3 x 3 x 3 (N x P x K) factorial with partial confounding of
the NPK interaction in an incomplete block design. ‘

On the mineral soils area the levels of the fertilizer nutrients
tested were: V
-- nitrogen at 0,56 and 112 kg/ha (0, 50, and 100 1b/acre) in

both types of studies;

- micronutrient mixture of chelated manganese, chelated iron,
and chelated zinc, at 0, 0.125 kg/ha 0.250 kg/ha and 0.375
kg/ha of each micronutrient. (0, 0.111, 0.222, and 0.333
1b/acre of each micronutrient)

On the Morass Peat the levels of fertilizer nutrients tested were:
-- nitrogen at 0, 11.2, and 22.4 kg/ha (0, 10, and 20 1lbs/acre)

-- phosphate at 0, 28, and 56 kg/ha (9, 25 and 50 1lbs/acre)
-- potash at 0, 30, and 60 kg/ha (0, 26.8, and 53.6 lbs/acre)
- copper at 0, 2.24, 4,48, and 6.72 kg/ha (0, 2, 4, and 6

1bs/acre)
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Details of the splitting and timing of the fertilizer applications
are given in the third quarterly report.

RESULTS AND DISCUSSION

Experiment R5/1/81
The results of the 3 x 3 x 3 x4 (NxP x K x Cu) in a randomized

complete block experiment on Morass Peat are summarized below.
This experiment was severely damaged by Blast disease. Only five
treatments listed in Table 1 produced mean yields of at least 2
tonnes/hectare, of the 108 fertilizer treatments tested.

Table 1. Mean yields of the five highest yielding fertilizer
treatments in the 3 x 3 x 3 x4 (Nx P x K x Cu)
factorial in RCB on Morass Peat.

TREATMENT TONNES/HA SHORT TONS/ACRE GROUPING
NZPIKOCu2 4.20 1.87 a
N2P2K2Cu1 3.15 1.41 ab
NIPZKOCuo 2.77 1.24 ab
NZPOKICu2 2.30 1.03 b
NOPIKOCu1 2.04 0.91 b

Standard error of a treatment mean = 0.5987 tonne/ha
*Statistical grouping determined by Duncan's Multiple Range Test.

All other treatment combinations tested produced yields less than
2.04 tonnes/hectare (0.91 short tons/acre). The treatment NZPIKoCu1
was not significantly different from treatments NZPIKZCu1 and
NIPZK.OCu0 but was significantly better than all other treatments.

Treatment N2P1K0Cu2 received the application of:-

-- 22,4 kg nitrogen per hectare (20 1bs N/acre) at panicle
initiation stage;

-- 28 kg phosphate per hectare (25 1bs P205/acre) before sowing;

-- no potash;

-- 4.48 kg Copper per hectare (4 1bs Cu/acre) at. 91.daysiafger
sowing.






The N;K'Cu"' interaction with a value of 0.276¢ 0.077 tonne/ha
was found to be significant at the 1% level of probability. No
other interaction or main effect (of N,P,K or Cu) was significant.

Three of the five best treatments whose mean yields are presented
in Table 1 are components of the N'K'Cu''' interaction -- nzplkocu2
and “2p2k2°u1 are positive components, while noplkocu1 is negative,

Because the results were obtained under considerable Blast disease
stress it is likely that they are not relevant to situations where
Blast disease is absent or at a low level of incidence. However,
it is unlikely that such disease free conditions will occur on the
Morass Peat since the indications from small observation plots of
three Guyanese rice varieties (Varieties 'N", Rustic, and Champion)
and two Colombian varieties (CICA-9 and CICA-8) sown at the end of
January 1982 are that Helminthosporium (Cochliobolus) will be the
other major disease in rice on the Morass Peat. No symptoms of
Blast disease were found in any of the varieties sown at the end
of January 1982, but CICA-8 and CICA-9 were moderately infected by
Helminthosporium with approximately 20% of the leaf area damaged.

The major pest of rice observed on the Morass Peat is a small grass-
hopper (identification in progress) which damages the rice crop at
the heading stage by chewing through the hulls (lemma and palea)

and consuming the anthers thus causing a high incidence of spikelet
infertility since pollination and fertilization do not occur after
such type of damage. Control of this grasshopper is obtained by
spraying with diazinon (Basudin) at the rate of 1.4 litres product
per hectare (1 pint product per acre) in 73-91 litres of water per
hectare (16-20 gallons water per acre), or by using carbaryl (Sevin
85% WP) at the rate of 1.12 - 1.14 kg product per hectare (1-25 1bs
product per acre) in similar volumes of water to those stated above.
Two sprayings are necessary, the first application at initial heading
and the second at 7 - 10 days later. These sprayings will also
simultaneously control the stink bug (paddy bug) - a pentatomid bug
which has been observed at a low level of infestation. This bug
damages the grain by sucking during the period from the "milk stage'
to the '"early dough stage'. During the sucking process the bugs
introduce microflora on their stylets into the developing grain.
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The microflora subsequently may cause discolouration of the grain
that is noticeable even when the paddy is processed as white rice
as is done at the BRUMDEC mill. Generally, paddy-bug-damaged
grains produce higher percentages of broken rice during the milling
process than undamaged grains for samples that are similar with
respect to other factors.

APPRAISAL OF CICA-8
In the experiments carried out on the mineral and Morass Peat soils

the following observations were made concerning the agronomic
behaviour of the variety CICA-8:-

&9} This variety cannot tolerate continuous submergence
during establishment of the crop after sowing.
Consequently, plots must be thoroughly drained either
before sowing or within one day after sowing. This
non-tolerance of the variety to submergence not
exceeding 7.5cm (3 inches) depth during the crop
establishment period immediately following sowing
necessitates a water-management system entailing
regular flushing of the plots during the period up
to three weeks after sowing. This intermittent
flushing to provide moisture to the developing rice
plants without flooding is most favourable for the
growth and development of weeds.

(ii) The variety CICA-C was found to be very succeptible
to Helminthosporium oryzae (Cochliobolus miyabeanus)

on both the mineral and Morass Peat soils.

On the mineral soils only a few small lesions of
Blast disease (Pyricularia oryzae) were found on this

variety, but on the Morass Peat in the October sown
crop the variety was very succeptible to Blast disease.

(iii) Lodging of up to 100% was observed on the mineral
soil with this variety. The situations in which the
crop was severely lodged suggests that the predis-
posing factor was the depth of flooding. The crop
lodged more readily where depth of flooding exceeded
10 cm (4 inches). High nitrogen availability to the






(iv)

(v)

(vi)
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nlant does not annear to be as immortant a factor
as denth of floodine in nredisnosing the nlant to
lodging, Only a verv low incidence of lodging
occuvrred in the first exmariment carried out on the
Morass Peat in which 144 of the 216 nlots raczived
nitroeen amnlications at nanicle initintion stege.
In that exn2rirent, which wos nurp-irrieatad, it
was not nossiblz to meintain a continvous flood for
more than one day Aue to th2 hipgh nercolation ond

seangron rates,

“Then tha nlants of CTICA-C were infectad by
Telmintl, v piim OrXvzaa it was observecd that the

bull of the infaction invarisblv occurred during the
neriod fror ~ftrr hAn'§n- throuch to maturity.

The varietv CICA-C annz2ers to be weakly nhotopariod-
sensitive, recuiring elmost 3 weels lonper to reech
maturity vhen sown in March - Anril a2s commared to
Senterber - Octoher sowing., This reesction to nhoto-
neriod will neecsssitate a2 chrone2 in the absolute
timine of the nitropen fartilizar ton-dressing since
the nenicle initotion stare will be rzached annrox-
imately 3 weeks later ( at sbout 84 days after sowing)
wvher this varietv is sovm in March - Anril.

Tt seams likelv that tha rice cron of CICA-L sown in
March - Anril will reavirs a sliphtly hicher rate of
nitror2n fertilizer annlicetion initielly than is at
nrasaent used, in order that o hipher deaprez of
2x~ression of tillering notentinl can be achieved
durin~ the 2r¥tendad vaecetativa neriod of the March -
Anril sown cron. Initially, 157 ¥~ sulnhate of
amronia ner hectars (140 1bs sulnhoata of srmonia
n2r ecra) should be annliad to the March - Anril
cron nf CTICA-E dvrine the nerind from just befora
scvine to 3 weeks aftar scwing,

CICA-8 is morn suitahle frr cultivation on the
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mincral soils of the nroject arze than on the
Morass Peat, On the latter tyne of scil the hich
suscentikilitv of this veriety to Blast discase
and tn Yelminthosnorium results in unstahle levels
of yield.

SUPPIFEMENTAPY PRSTLTS COF BYPFPIMENT F2/1/01

The results ~f the analvses of so0il end nlant sammles were
received from tha Ministrv of Aericulturs »n 5th and &th
March, 1982 (s5ril sermmle analvs=s) and en 14th Anril, 1982
(plant sarmlas analvses).

The range of values nhserved for nlant nutrients which were

not varisbles in the axnecriment ere eiven in Table 2,

Throughout the renge of values observed for the difforent
nutriasnts no deficiency svimmtoms were noticed,

From tha data obtained on snil anéd nlant analvszs, correlation
analvses were carried out for selected nairs of characteristics.
Th2 correlaticn coafficients ohtainad ere nrasentaed in Table 3,

Significert correletion coafficients were nbtained for

(i) % nitrnpen in the nlant at 63 cdeys aftar scwine
(ovar all laevels nf n%trOﬂen fertilization ) and
crein vield (r=0.336").

(i1) % nitrore-n in tha nlant at €63 devs after sowing, nt
the 112 ¢ ™ ner hectare (100 1bs M ner acye) lavel
of fertilization, end ecrain vield (r=0.654x).

(1ii) 7 nitrnren in the soil at 53 days aftar sowinp and
% nitroren in the nlant ~t €3 davs after scwing
(r=0.3517).

Nona of th2 nther nairs of characters examinad shewnd
gsignificant correletion co=fficients,
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Table 3. Corrcl~tion ocefficients for selectad reirs of characters:
Mee varietv: CICA-8.

Txerirent P2/1/31.

Scil tve: Casher Clev,

M in )t 7P in nlant A in nlart Crein

Characters at 63 ™3 at €3 ™S at €3 ™S yield
(T/ha)

71 in soil at 63 ™S 0.351=* - - -

7P in ~l-nt at 63 A" -0.152 - - 0.100

A1 in ~1mt at 63 ™S

aver 21). lawls of 7 - - - 0,33C*

fertdlizotimm

N in rlmt at 42 ™7 - - - 0.095

A in ~1mt (at M

lowl of fertilizetion) - - - 0.255

ot 63 TvsS

%1 in nlmnt (at ] lewl

of fertilizatim) ~t - - - 0.301

63 T¥S

%Y in nlant (at !‘2 lawvel

of fertilization) ot - - - 0.654%

63 PAS

”205 ~r available in

soil ot 63 ™S - =N, N27 - 0.100

K’ZO ~“m available in

soil at 63 ™S - - -0.055 -

oa\ in T‘l&lnt at 63 PxAQI - - - "Oo 14‘6

7P in nlant at 42 TAR - - - 0.152

W in nlmt ot 42 TAR - - - -0.226

™MS= Mvs after sowing.
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The rean lowel Hf 7V in the »“lmts at 63 ™S, at the Ty lawl
(112 ¥ M/ha = 100 Ihs “/ac), nwer »1). lewels of rhnsrhate and
notesh wes 1,967, and the mean rrain vinld ot the My leww] wap
3.39 trmnes mer hectarm (t/ha) emdvalent tn 1,51 short tons ner
acr2 (t/nc).

Veluwes of 77 in ~lmts ar 63 TAS at: the Yy lewel vhich wern rroeter
thn the man, i.e. groator than 1,967, shoxod m swrare valie of
2,35, and those nlots vhich shomd ghowe-averare "M alse ag a Frum
shoved above-awerace vield of 4,24 t/ha (1.7? t/ac).

At 42 TYS the e 7 in the nlants from these ~Ints was 2,007,

Valves of 71 in the ~lmts at 63 ™S at the "y levn]. vhich were equal
to or less than the rem, i.e. ecusl to or less then 1,967, shawmd m
ewrace valve of 1,76771, and thege nlots vhi.ch shed balor-averere

N also as n ey shremd hn)m-avnrara vield of 2,96 t/ha (1.32 t/ac).
At 42 ™S the remn 7N in nlents from those ~lots wes 1,69%.

These results indicate that the nlots vhich on averar shoed nlant
Mecontent of awmxdirvtely 2,47 wem rmm efficient in utilizing the
nitrorer fertilizor amlied at ~anicle initistion store and ot headine
for the ~mdictimn of crain,

It is indicated thet in the ~roduction finlds we should txy to achiew
M awracm lmt nitmen ontent of at least 2,47 ot tho nandcle
inidatdon staca2, The nitm~n omtent of rioe ~lents shruld ba
rnitorad at 42 ™AS . The critical valwe ~F 7Y at this store is
indicated to by 2.1M, sn that bv the tirw ~micl~ initiation stare

is mached (et 63 ™S in thn Aurust - Octnbar sxm crm of CICA-, and
at 31 ™S in the March - Acril som e of (TCA-5) sorm oomeetiwe
reasur2s cm he tabm, This stufvy did not investigate the 2ffect of
Neamlicotion at 42 =63 MY and v» vl hawe to use an arhitrary lewel
of M-fertilizer to corrent mv obserwed “bficioncy, wtil this asnnct
can be studiad,

Comarism of ‘71 nA "l? rean valirs of M-omtent ~f nlats at 63 TAS
indicates that 45 ¥~ sulhate of aronia/hn (40 Tbs/ac) increased the
-oontent of rice nlats by 9.17% in abhsnlut~ t>rms.
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This fertilizer , howewer, wag amlind =t 21 ™S, i.e, 6 weels nrior
to samline of nlmts for malvses. It is exwectnd that riee rlants at

42 - 63 ™S vAll utilize nitroren tm-dmssings with rreatnr 2fficiency.

SEMI-MMTPCTAT. PT(Y. PPONTTIN

In October 1961, at the and of the meeting of the RPIMYC Board of
Mmetors held ot Tlim, the Fioe Pmductim Secislist wes invited to
addrass the 1vrbars of the ™oard m thn altematives for dewlorent of
the mineral soils blnd- corprised of Tels 1 - 9,

T altemative methors of drwelorine thn ara te mia2 it ore sidtahla
for rice cultivatirn v=m outline:
1. ™ subdivich anch Fel into 1.6 - 2 hacteres(é4 - 5 acres)
rectm~ular sactimns md tn lavnl writhin ench section.
2. T rermwe the intervals betveen fialds, refill uvith soil,
a7 to contmur-lawes the eatime area ~iving 2/10ths Hot
A fforncs tyeon lewees.

Concemine thze s2en” altematiwe, the exnorience of the surar-cane
growers in roroving intervals end mfilline hat shavm that the refillnd
interval strins ar Hfficult to traverse with fiels” machinerv vhen the
land is wet, This ~cint *ms errhasize? by v ountermart, Mr.Terrids
Srith, in discussims nrior t» the restin~. Consenuontlv, the second
cltematiwe would hovn # sardous fisatvmtam,
WHith either of the sltematiwes the tillame rethods rrorrendad
derending mm rrethor ond.tims were:
1.  Plouwchine + 2 harredines + floodine, muldling, mnd final
lavellin~ wmer flooded conditions; or
2, Tarrwine wet lmad, fleodine, ~uV'line, mA final lew)line
wmer floode?! emditions.

Faudlrrent for accornlishine wmder-water lewlline hod heen indicated in
the initia) review'd

In the seri-corrercisl nlantincs vhich harmn in Merch 1932 the system
of cultv-tion was mdifiad acerrding tn the trv of eaud-rent avall-
eble for 1m~” nroarmatim. The ecudrrent aveil~hle ooul? he usaed to
work the fial’s enlv in tha drv statn, Trv-tilled fields were swb-
Hvided by ontnur-lewens set out at emroxirotelv 7.5 e (3 in.)
Hffaronce in lewels,
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The ocontnur-levens were Aram w» wsine a row-cro» ridrer, The small
size of the lewers rosulted in semnnre fror hishnr to lower sentions
ad effectiv: water ontml. ' subsemently weed et within the
sectims could mot he achiawe?, h to the en? nf the ~eri> nor
rerort the nlentinc of seri-comrercial ficl-s was in rrorress.

6. TTMMTTATICNS PP SPMI-COMWPCTAT, PTICR PPOTYTTON (F1 THR MIMRPAL
SOIL ATTA (FTIFS 1 - 9)

8.1 Tewlrrert mc Lend Promaration

he icha of subdvidine o field intn 1.6 - 2 hnctares (4 - 5 acres)
rectnouler sections, levelline within each sactimn after »~lourhin-~,

" harrvdin~, llowed hv fleoAine, nudiline, and a2 final lewelline
wm'er flooded oonditions should® he tried. '

The 1se »f contour-lewes tn subdivide the fiel! s was done in
the March - Aordl 1981 coo should oontime ~mvided that:
== larrr lewns thich cm he comacta? durine the Jewe-
building nmeess e be budlt;
== adHtimal lewlline he Ame within each contour-levez
section usin~ a mar-rmnte? bla‘e similar tn that built
for the "ahota tractor hut »f wi- th 3.05m (10 ft.).
This lewelline emn te carrie out wnder Arv or £l ~ded
onditms ‘emendineg on the tillam onerations uvsed in
nremarine the seadhed,

It is necessary that the tadmical A nmfessimal acricultural
staff of BAIMYC ghould eot the exnariener of successfully
cultivatine the rice cro» using ~ach of th: followine systems
for Hrenaring the seedhad:

-=- Try tillafe to » fine tilth flloxd bvdry final lewelling,
flcoin~, drainine, and sowine,

-- Nry tillare to o sori-fine tilth of 7.5 - 10 am (3-4 in,)
arrremtes fellowed by floodineg, ~u'iling, final lewelling
wmder flooed onditions , then dreinine and® sowine,

-= "let llare mlv to brine the fisl! to a nudlled state
followd by final lewvellin~ wmcdar flooded conditims, then

dxining apd aouing.
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then suitnhlr new riee varieties vhich cm also tolarate
submrance at scwine in 7.5 - 10 em. (3 - 4 in,) flood are
idmtifiot, comletr drainine of nremarsd fields 111 no lmmcer
be necessarv to asta-lish the rice e, Those three renernl
svstors of sorrherd nromaration tok intn ~coont variable weather
onditios Anxing the 1lma ~renarstin ~wriod, and onn em chemee
from Ary to et tillace rethn’s to overere the effects nf
wmnseasmal rainfall cdurdne this nerind.

Fortdilizor Vsoe

Further worz reeds to be dme to datermineg the anro-riate
corivination nf rotas of nitrm~on mf “hoshate for fertilizine the
ricn crmn in 2och of the mnin sowrn~ s2esms @ March - Aril an?
Thwrboer = ™2orher. Tere is a clear indiecation , howewer, that
vhon notash is wsa? in corhination wAth nitrocen and ~hosohate,
vield rocuetions are litely to ccawr. The lewls of nitroren and
m~hosthate detrrmine’ From the -k of the Jananese Taam of Pice
Ixerts should emtime in use on the seri-onrrercial -~rocuction
fiel”s but with no wsare of notash., The seri-corrercial nmductim
finl"s should thus e fertiliza! at the rate of 64.4 1. .M/ha

(57.5 1»s.M/ac) + 26,8 lzn.PZOS/hn (25.7 1bs ”205/.-%).

These lowle of M m~ "2(‘5 cormarn writh 56 e Mo and 28 1:9#7’205/11&
(50 1-s.M/ac m 25 1’.15."205/ac) i‘ntified as one »f the eirit
best treatmmts vhich rav statisticslly sirdlar vields,

A1l of the ~hnsthatre fertilizer sheould a2 “Arilles intn the soil

or brmaccast A’ inonrmorated, Trilline vwill ~mvica for ~reater
avrilahility sines less iryrtilization vdl) ocour. It vill b
nractical to Arill the ~hosrhotn vhen v tillasa is used to ~renare

1

the scet2’, For other svsters nf searhn’ ~rmaretion vhich involwe
nuddlin~, ~hns-hate shadld e awnlied Taforn seed ad nremaration

is ormla:te? sn thot the foertilizer cm ' 2 incormoratad.

Meronutri-nt usa~» centms avmn? th? cnrraction of zince Aeficiency.
The zinc omtent nf somles of 50il tn fror nach cuarthr-section
of each of the fislds mrier»? 1 throwwh 9 raned from 3 - 10 mm,
The -1 of thos~ sarrlos ramee? fHrm 6.05 - 7,90,

The first ~rsarvnd case nf zine deficincevr ocourre? m a site
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wvhich shown” a rean "M nf 7,43 (rance 7.4 - 7.6) ancd a mean zinc
cmtmt of 5.25 (romee 3 - 7) o,

A lioudi” formdatimn of a zinc chelatr havin~ an effectdwe factor
of 10:1 vhen usec at the rnte of 0,34 1~ 2n/he (0.3 1t.7n/ac) was
found to corract the Aeficiencv.

It is necessary that the zine eontent of the soil in fields 1 - 9
Ya ronitore! after erch crom in order t~ assess vhether oxr not zine
fertilization will “» noeded,

/'t the Intem~tionnl Pie» Pasearch Iﬂsti.t:ute(s) , the stuv of mme
than 300 Philimine seils indicated thet zine ficiencev is
associate! viith one or more of these chnractoristics:

-- ™{ rrooter than 6.3

-- nrrenic crhn ~mater then 3.07,

-= oypil~lle zinc less than 1.0 ~m

vater-geld . le siliem ~rratar then 100 -mr
marnesite to colcium ratdio creater than 1.0
tot2l chrorium ~reatrr thm 9.1%

W.tosh, "larncl-e e Tueas (©) haw rivm mddelines for zine
arlication on rinerel and orranic soils which tahe intr acomnt

the relatimshin vharehv as H nf the soil rises chowe 6.7, hisher
lewels of zinc nzed tn he nragent in the scil tn ~rovent a deficdency
of this elerent from ccourring.

The mean »4 of the solls in the seri-commercial block (Fields 1-9)
estimated from the analvses of 40 sarmles of soil was found to be
™ 7.16. Ten of those samles shorm? a "H of 7.5 or errater, and
11 samles had ™ values in the rance 7.0 - 7.4,

Vitosh et a1<?) irdicato that at 7 levals of 7.5 or ereater it is
prohabl> that a resnonse to zinc fertilizatior will ba obtained
when the soil test showrs 5 - 10 nm zine, and that it is nossible
that a rasnonse will be obtairmed vhen the soil test shows 11 - 15
nmm Zinc, Consequentlv, bacause vater-solule zinc concentration
decreases when the soil is flooded in snite of th~ dacmase in n
resultire from m, awmlat'j.on(7), and also hrcausa it is rot
nossible to delireate those areas ir the seri-cormercial block
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vhere zine amlioration is lilaly not to be neednd due to the
unevemss and natchiness of the condition, it is rccomrenvled

that each ontir field ha treatrd with zinc,

If zine sul»nhate is used the rate should be 3.4 Yo, Zn/ha (3 1bs
Zn/ac) . If a limdd zire chelate formidation with m effective
factor of 10:1 is used , the rate should be 0.34 kg, 7n/ha (0.3 1b
Zr/ac). Or, if a nordered zirc chnlate formulation is used writh an
effective factor of 4:1, then the rate should be 0.35 ke, Zn/ha
0.75 1t Zr/ac).

taterial cost for these ton tymes of zinc chelates axc as follows:

== Timiid zinc chelat~ (77Zn) at tn rate of 4.7 litres/ha
(0.5 15 eallon/ac) . The material is sold in 5 IS ~allon
omtainers at 15$36.00/5 1S eallon, Material cost /acre
i1l he  J$6.44

-- Porrdarad zine chelate (14.27Zn) at the rate of 6.0 ke/ha
(5.3 1ba/ac). The mterial is sold at J$5.25/1b locally.
Yaterinl cnst mr acre will te J527.83 .

It is recorrerded that the licruid zinc chelate formulation be
used sinch 2ver vhen the anrlieation enst is added its use will
hav~ a cost 1dvantase owver the rovrersd farmilation even when
that is admized vi.th basal nhosnhate fertilizer ard anplied at
m extra oost.

Plant Protection

3.3.1. Yeed cmtrnl
Tor crrtmllire weads in the semi-cormercial. fields, well-
lewelled 1and and affnctiva vmtar-cortml whthin lawveed

snctioms ar~ basic reauirmorts. Indar such conditions
tha vse of 11.2 litres nropanil + 0,7 - 1.4 litres 2,4-D
nor hectare (1 gln, nronaril + 0.5 - 1.0 nt, 2,4-T/ac) is
rocorrondad to ba used whn teads are at the 1 - 3-1oaf
stare. Tlot tillaee Auring tha firal staces of land
aranaration owhined with anmponriate wet-levelline alsn
omtritute to wred control,
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Armmyinrm oontrol

To enntrol arrmworm the Field should be flonded to
trrorarily suveree the rice nlmts, or the fiecld should
be snraved with trichlnrfon (NMrteorex) at the rate of
0.84 - 1.12 kn, nrnduct ner hoctarz (0.75 - 1.0 1b/ac).

Crasshonnr control

On the rineral seil arca prasshomner damee to the rice
cron vas obsarved to he the shreddine of the leaf from
the tin and extendires tormrds tha leaf hase for a distance
of anrwoyiratalv 9 o, (3.5 ir.), ir contrast tn the
darace vwhich ocars mn the neat hers the nardcles are
attrced, Recormendel onntrol masures are -liazinon
(Rasirin) t 1.4 litres prouct/hectare (1 nint/ac), or
carbarvl (Sevin) at 1,12 - 1.4 ki~ nynduct/hectare (1.0 -
1.25 I''s/ac).

Stink Bue entrol

The rates of daziron ar cartary! morrendad for stink

bur ontrol are the sTe as thnse reerrended for the
contml of rrasshonrers. Monitoring "seens' usine an
insect ret shoul? te earricd nut at first headine and should
contime in each hendad fiel? on A dailv hasis,

These "steems'’ should be rrn carly ir th? romino or late
ir the aftermoon vher stind- hurs if thev nre nresent will
be rore frooumt on the umer rortion of the nlants.

Srrayine shruld correnen viyn the rate of catch is at least
1 stirk: hur/3 stroms.,  Tenerdin~ on the infestation lewel
a secnnd gnravine mav have tn e ~iven 10 - 12-davs after
the first., For all three of the nrosts rentioned cultural
nractions such as ve Hn~ of lavees ard roadsi-es will heln
to racnie= the lewl of infastation in the rice cron.

Niscase control

On the mirral snil arsa th2 rmin rice isease ohserved
was Brorn Leaf “rot (Hnlminthosmoriur nrvzae). In each
seasmn th2 disease occirre? an C1CA-9 and CICA-G when
seed-set had alreatv ocourrad, It id mt anrear to cause
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anv moticrable recuction in vield, in omtrast to its effect
on CICA-8 in thn neat arna, If the attacd: by this disease
shoul 1 ncar ~2arlier, e.r. just hofore or at headine, it is
recormonde? that NICA-38 cxons be snraved with 1,68 ke Mthane
Mo45/heetare (1.5 1hs/acrz). TMthme e ke rixed vith the
rrasshonror/stin: hur oontrol strav.,

On the rineral soil area Blast ~isease is mt of comric
irfmortance in the CICA-C crom,

3.4 Arlication "ethnds for Sordne, Tortilizine, and Plant Protection

T™a bemefits of usin~ a~ricv)hwnl aireraft for s»rin~ and for the
arrlication of fertilizer ard ~lant ~mtaection choricals in the serd-
corrercial cultivation need to he ovaluated, Tis rethod of aorli-
cation smens a vriform distritutdion of mtorial ard will also
emable the rmacer tn crry out critical onorations (weed control,
fertilization, anl nest oontrol ) at the a~ronriate tire.

9. TIMCMITTATIONS ™ FIM™ME APPLIFN PESFAR(H

9.1. Mineral Soil Area

The followirny asmects will reruire attention:

(1) Varietv txrials to identifv which of the varieties 'mom to
be tolerant to zinc deficiencv are suitahlv adantnd to the
RRIMOTC ervivorrent.

(31) Horhicids trials to identifv those herhicides which are
effactive apainst: the widn rare~ of orass weonds rrasent in
the area.

(iii) TFertilizer trials to follow i the indication that there
is no nead to ammly rotash vhen nitroger ard ~hosrhatc are
used ir corhiration to fertilize the rice cron ir this area,
Tertilizer trials to follow 'm thr indication that when
nitroren €rtilizer lavel is hich (112 ke ¥W/ha = 100 1bs
M/ac), nhosnhate fortilizer lovel should te modarate
(26 o uzos/m = 25 1hs ]"205/f1c), and vhn nitrogen level
is mocerate (50 V¢ Y/ha = 50 115 W/ac), ~hosrhat~ level
should ha hiph (56 1 ”zns/ha = 50 Jbs Pzﬁslac).

(iv) Toil amlioration on arcas from which a laree amount of
ton-s0il is rorovet in the wroccss of 1nd devzlooment.
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(vi)

(vii)

(viii)

(i)

-19 -

Monitorire of the zinc status in ficlds of the serd-
corrercinl Flock md other arsas idmntifiad for rice
cultivation. Similtanoous monitoring of rH,
Mumtification of the mlationshin hetween fertilizer -M
amlie? ~ftor 42 MAS and the incronse in 7N in the nlant,
to ke used ns a evdde for ton-drassine to oorrect cascs of
1wy 917 in the nlant,

Cormarison of Aiffaront tillage/vmteor ronagorent systam
cort.in~tions,

Prgticidn trials to identify other nesticidas that are
at lenst as offective s Hazinom nd sirdlar or lower
in cost ~cr acre.

Seed nrocductior

9.2. 1hrass ™mt Aron

T2 follovine asrects will reoudr: ~ttentior:

1

(i1)

(iii)

(iv)

Varinty trials to identifv at la-st one variasty that is
battor dented to the Mrass Teat crvirommmt thar CLCA-C,
Fertilizer rd borbicide trials on the meat using botter
adnnted viriotiecs,

Pvalmatine diffr ot methnds of establishing tha rice
cron on the peat soile.

Trvesticatior of rice/other crons farine systm or the
~eat soils.

S.3. Ric: %ality and Milline Tosts

&Y

(ii)

Ir the vricty tastires wor! ~deovate attomtin should bo
given te vorictins vhich bawm accoptoble mill~d riee
arooaranen at aecontb)e et ipe choracteristics.
Assngsront ~f the millire reecvery of mromisine varietics
in tarms ~f ‘head rice, 7hrlns, and totnl recovery,
This slvuld ke Aore hafore arw cxtopsive cultivation is
attomted,
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4. Trainirg
The trainire of professiomal staff at the Intermatioral Institutes

or Undvarsity Resoretk Stations vhera wrk or riee is carriod out

sheuld be an essmitial cormonnt of the rmsearch neorrarme.  Thare

ar gowvernl centres “rwm vhick to chorse,

Tor rice roscarch and rier moducticn trainine the entres

roormndad e

== tho Internationn). Pice Prosnoreh Tnstitut> in the Philinires;

== the Imrtarmatirmal Center frar Trondenl Acricultur:: in Colorbis;

== the Intermatiml Irmstitute for Tromicnl Acriculture in “H-aria;

== the Arricdturn! Txreriment Stotin ~f Ioudsimn Stote
TIniversity at frwalowy, Towdsinng

-= thc Arrionltuenl Txrvrimnt Statir at Stuttert, Arlangas;

-~ the /i ricultiral Fencrirert Ttation At 2omeont, Tovas,

For trainin~ ip soo! tdveloay the eontre reerxyronda? is:
== the Seed Tochmlopy Toaboratory of Migsisginei State Uriversity,
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Project", (Internal Document of Work), November 1980

MINAG/IICA/CARDI - "Seminar on Multiple Cropping",
December 1550

Norma Munguia, P. Aitken, A. Wahab, I. Johnson,
''Smoke Curing of Fish (as a household industry in
Rural Jamaica)", January 1581

P. Aitken, A. Wahab, I. Johnson, "Under-employment -
It's Relation to the Agricultural Sector an nsidera-
tions for its Management'', January 19831

D.D. Henry, J.R. Gayle, '"The Culture of Grafted
Pimento (as spice crop for Allsides, Jamaica)',
January 1981

Abdul H. Wahab, Noel Singh, "Agricultural Research
in Jamaica'", February 1981

P. Aitken-Soux, A.H. Wahab, I.E. Johnson, ''Country
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,
Abdul Wahab, "The Land Development § Utilization
Act 1966'", July 19381

Abdul Wahab, Percy Aitken-Soux, Irving Johnson,
Bo-Myeong Woo, Howard Murray, Joseph Dehaney,
""The Experiences of Jamaica in the Management of
Agricultural Production on Hillsides", July 1981

Dave Hutton, Abdul Wahab, Howard Murray, 'Yield
Response of Yellow Yam (Dioscorea Cayenensgis

After Disinfesting Planting Material of Pratylenchus
CoHeae"! July 1981

Elaine Montague-Gordon, Abdul H. Wahab, Joseph Dehaney

and Audrey Wright, 'Performance of Eleven Varieties
of Dry Leans (Phaseolus vulgaris) Over Two Successive
Seasons on the Hillside of Jamaica', August 1981
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Dave G. Hutton, Abdul H. Wahab, "Position Paper on
Root Crops in Jamaica', August 1981

Percy Aitken-Soux, Abdul H. Wahab, Irving E. Johnson,
"Technical Assistance for the English Speaking
Caribbean (Considerations for an IICA Strategy)"
(Internal Document of Work), September 19581

Lo-Myeong Woo, Abdul H. Wahab, Joseph Dehaney,
YCrop Production on Hillsides using non-Bench
Terracing Alternative Measures for Soil Conserva-
tion (first year's results of the Olive River Soil
Conservation studies)", September 1981

Abdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson,
Lo-Myeong Woo, Howard Murray and Joseph Dehaney,
"Agricultural Production on Hillsides - the Allsides
Project Case Study', September 15G1

D.G. Hutton, A.H. Wahab and J. Dehaney, "Investigating
Critical Levels of Dry Rotting of Yellow Yam SDioscorea
Cayenensis) Planting Material, the Denefits of Disin-
esting the Heads of Pratylenchus Coffeae and of After-
Planting Nematicide Treatments', September 19581

D.G. Hutton, A.H. Wahab, H. Murray and J. Dehaney,
"Critical Levels of Dry Rotting of Yellow Yam
(Dioscorea Cayenensis) Planting Material and Yield
Responses After Disinfesting Heads of Pratylenchus
Cofteae and After Post-Plant Nematicide Applications",
September 1961

E. Ayer and J. Reyes, '"Seminar on Mediterranean Fruit
Fly", September 30, 1981

Bo-Myeong Woo, '""Erosion Control Works in Korea",
October 19C1

Irving E. Johnson and Percy Aitken-Soux, ''Country
Level Action Plan (CLAP)" (Third Revision - Internal
Document of Work), October 1981

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

Humberto Pizarro, '"The Operation of the Drainage
System in the Dlack River Upper Morass Project"
November 1501

Humberto Pizarro, ''Recommendations for Land Use and
Irrigation Needs in the DRUMDEC Project", November 15&1







1982

No.

Vi

VI

VI

Vi

Vi

VI

VI

Vi

Vi

VI

VI

23

24

10

11

(vii)

Humberto Pizarro, 'Organization, Operations and
antenance of the Trrigation System in the BRUMDEC

j ect', November 1981

Humberto Pizarro, ''Basic Information for Planning
Water Management in the URUMDEC Project', November 1981

Vivian Chin, "Rice Research and Production in the
BRUMDEC Project State-of-the-Art Review, Identification
of Constra:.nts and Interim Recommendations and Bud et
for Estabﬁshmg 405 Hectares (1,000 acres) of Rice on
the Clay Soils at LRUMDEC", January 1962

Vivian Chin, *Programme of Work for the Short-Temm
Adaptive Production-Oriented Research on Rice in
the DRUMDEC Project', January 19&2

Claude Grand-Pierre, '"Adaptive Research for Grain
Production (BRUMDEC) - A rt-Term Programme',
January 1982

Claude Grand-Pierre, "Experimental Pro¢gdures for
Grain Crops Research in the CRUMDEC Project",
January 1962

Charles Kennard, ''Sumary of the Proposed Programme
of Work for Adapt1ve Production Oriented Research
(Short-Term) in Vegetable Production in the BRUMDEC
Project'", January 1582

Charles Kennard, '"Vegetable Production (BRUMDEC) -
Review and Proposea gﬁort-'l‘erm Adaptive Production
Oriented Research Programme'™, January 1982

Bo-Myeong Woo, "Olive River Run-Off Plots - Description
of the Experiment”, January 1982

Vivian Chin, "Fertilizer Experiments in ERUMDEC
(Second Quarterly Report)', January 1982

Claude Grand-Pierre, "Third Quarterly Report of
the Short Termm Production Oriented §orghtn Research

Programme”, January 1952
frogramme ,

Bo-Myeong Woo, Ministry of Agriculture, "Crop Pro-
duction on }hlls:l.des Using Non-Bench Terracing
Alternative Measures for Soil Conservation',
February 1982

Philemon Hoilett, Ina Pyne, Calvin Gray, Renford Daker,

and Michel Eldin, ‘'‘Workshop on Agroclimatic Zoning -
case study Kingston, Jamaica', l’\pmi 1 1982
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Charles Kennard, 'Vegetable Production Programme - BRUMDEC

Second Quarterly Report", Period December 19, 1981 -
March 18, 1982, April 1982

Claude Grand-Pierre, "Final Report on Grain Experimental

Work in BRUMDEC', (Contract I), May 1982

J. Y. Richmond, Ph.D., "Lab Safety Seminar - Animal Health

- Conferences of Jonathan Richmond", June 1962

Michael Wiles, "Freshwater Prawn (Shrimp) Culture for
Jamaica - An Exploratory Report', June 1982

Norma Munguia, Dyron Lawrence, ‘'Goat Revolving Scheme
Project Model', Rural Women Project, July 1982

Franklin E. Rosales, Ministry of Agriculture et al
VExperimental Designs for Cassava-Peanut Production

Systems", July 1982

IICA/Jamaica, Samuel D. Dandara, "Institutions in the
Agricultural Sector of Jamaica', (A Catalogue) Preli-
minary version, July 1982

Charles Percy Kennard, 'Vegetable Production Programme -
BRUMDEC Third Quarterly Report', Period March 19th to
June 18th, 1982, July 1982

Swarna Dandara, ‘'Mushroom Production' An Annotated
Dibliography of Literature Available in Jamaica
September 1982

Charles Percy Kennard, Final Report 'Adaptive Production
Criented Research Programme on Vegetables - DRUMDEC',
September 1922

Bo-Myeong Woo, Franklin E. Rosales, '"Making Compost"
A Non-Technical Guide for Agricultural Personnel,
September 1922

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 DRUMDEC
Project in Jamaica', November 1962
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