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JULS™S IN RICE FALLQWS

Hext to cereals, pulses contribute the most widely uscd fowmd
material of the Indian diet and they offer perhaps the only and most
practical means of solving protcin malnutritior problemgs at the present

A

stage of our economic dcvelopmont. As regerds the developed countries,

grain legumes are an important indircet source of protein, being animal

feeds of good biological value. Production and congunption of more
pulses 1s now widely recognised to be the cheapest and most practical

i

way of improving nutrition of the common peoples. Purther becausc of
their unique capacity to fix frec atmosphoric nitrogen in symbiosis with
s0il bacteria, cultivation of pulses helps to enrich the soil with
nitrogen and sustain soil fertility.

In Kerala the produ ¢dion of pulses with about 400 kg/ha remains
far short of the actual rcquirement of the State. The present anmual
production of pulses in Kerala is roughly about 14,000 tonnes from tho
total area of 37,300 hectares cultivated. Imports from neighbouring

states accounts for about 75,000 tonnes. High rainfall, low per capit:

availability of cultivated land, lack of high yielding varicties, lact
of extreminous effort for presenting adoption of the prescribed p ackaze
of practices for pulse crop, especially the use of fertilizers and plant
protection measures are some of the reasons for such low productivity of
this vital group of food crops.

Pulses can be grown in Kerala in all the three major crop
seasons, viz., Kharif, Rabi and Summer. #lmost all the ontire Kharif
pulses (36%) is cultivated in garden lands as an intercrop in coconut ang
tapioca gardens. Duc to partial shade and cxcessive pracipitation during
Kharif scason y2eld obtained arc nominal. The bulk of Kerala's pulses
(40%) is grown in summer, after harvest of the 2nd crop (Mundakan) paddy
is over. This crop is raised utilizing the residual moisture available
after harvest of the paddy and is wholly dependent for its success, on
two or three pre-monsoon showers. The remaining 247 is grown during Rabi
season either in single crop rice fallows or in palliyal lands pf the old
Walabar district. There ic ample scope for bringing more area under
this category of pulse cultivation. The main pulses grown in Kerala are

Cowpea (Vigna ginemsis), Black grenm (Veggﬂ mungo L), Green gram (Vigna

radiata L), Horsegram (Delichos biflorus) and Red gran (Caianugs Cajan) .
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Dolichos lab lab is slso grown to a small extoent, mostly confincd to

homegardens. Redgram is mainly confined to Palghst and Xoghikods
districts while all the other wulses find their places in all the
districts. It is not possible to cxtend pulscs cultivation in frosh
arcas and therefore increase in pulses production in Kerale can be
achieved ondy by rmultiple crepping and intercropping.

About 2.5 lakh hectarcs of rice fallows (after the harvest
of sccond crop of rice in Decewber-damuary) will be available for
pulses cultivation during Summer secason. Cultivation of pulses in rico
fallows is gaining popularity in the Command areas of irrigation
projects, where it is not posgible to take a third crop of rice.

Due to the shortage of irrigation water in Peechi rescrvoir,
during 1976-77, the implementation committee of the Trichur Kole aren
suggested to reduce the arca under paddy cultivation during the third
crop season (Jamiary-April). Accordingly these cultivators approachcd
the authorities for obtaining tochnical assistance in growing pul ses
in about 5000 hectares in Trichur Kole lands. In the absence of a
recogniged package of practice for growing pulse in 'Kole arcas'
specific measurcs could not be adviced. Hence a tentative package
of practice was drawn up in consultation with the officers of the
Dopartment of Agriculture, for implementation in farmers' field.

Work done in farmers' fields with cowpea by the Kerala Lgricultural

Universitye.

With the objective of formulating a package of practices
for benefitting the farmers of Trichur district, during Summer 1976-77
the Kerala Agricultural University launched an intensive pulses trial
programme snd laid out 48 domonstration plots in farmers' field.
The package of practices drawn up and implemented arel found to be well
suited consists of the following items.
1o The ficld is ploughed twice when the field attain fluid
capacity. Then lime is applied at the rite of 150 * 5 250 kg/ha depending
upon the pH of the soil.
2. Urca, superphosphate and Muriate of potash are applied as basal
at thc rate of N;P:K 10:30:10 kg per hectarc.
Do Cowpea seeds at the rate of 25 to 30 kg/ha are broadcast over
the ploughed ficld.
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COWPEA: High weed population Urea not sprayed.
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4 A wooden plank is drawn out to level the ploughed

5. Tyri_w%ion channels are to be provided 2 metre apart,
to serve as efficient water soursc for irrigntion.
6 Urca solution within 2.5 to %% strongth and Limocron

250 ml. in 500 litres of water por hectare was spraycd twice duriug tho

grousth neriod of the crop. First gpray is given within 20 days aftor

sowing and the sccond just bofore flowering {10 litre water + 250 gm.

!

+ 5 ml, Vimccron)

. This method of application of Urea and imsecticis
found to help in increasing the leaf area of the pulss crop quickly rnd
thereby resulted in smothoring the weods. The gystemic insecticide dir
control the sucking insccts and to an extent solved the stray cattle
problem. The cattle owncrs were relectunt to send out their cattle duc
to fear of food poisoning from the sprayed fields.

iy Choice o f the varieticss In cownea different duration

groups are now available (Table I). dHccording to the soil type and it:
moisture retension capacity the choice of the bost suited varicties can
be made.

From the trial o conducted with different variectics 1t L¢

observed that these varictics showed differcnces with regard to total

number of days for maturity. The improved varieties P - 118, Fusa

Barsathi, Mutant Red sesded, Brown sceded, P3-1 and 14-1-4 were proved
to bc short duration varictics. Those varictics if cown on 4pril 15th
will be ready for harvest by Hay F1st (45 dnys), while the varietincs
New Bra and Pbbet1 (Kanakamani - Kunnamkulanm local) took 100 days for
complete maturity. The details of obsorvation rocorded on differsnt
pulse varieties are given in table I. The yicld data and tho profit
obtained are =lso given on Table No,IT.

During 1976-77 43 trials were 1+id by the Kcrala <gricul-
tural University in the adopted villages. #n average yicld of 845 ka.
of groen pods and 408 kg. of dry sceds per hectare was obtained fro:

33 plots. Ucmonstration trials with short duration grain type of cornoa
viz., Koghinjipzyar 1aid out in 10 plots gave an avernge of 770 kg. of
dry seeds per hectarc. The yield obtained from the ftrials conduct-d at
various villages are given in the Laple II.

The results of thesc trials indicete the production

possibilitics of pulses in rice fallows in certain areag of the State.
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The following obgervations woere mads fron this scason trials

cowpea in rice fallows®

o

By adopting the package of practices drawn up for pulse cultivati.

in rice fallows and by selucting the suitable variety, 2 successful
crop of cowpea can be raigsed during January-ipril scason in fricour
district.

The duration of cowpea sown in Decenmbor has boen found to be 207

2 sown in Jnnuvry—?cbruury.

more than the san
Where ever irrigation was found necessary only channel irrigation

ig recommended. Flood irrigation was found to lead to fungal att-cl

of the crop.

In upper kole areas and in rice fallows in gencral when the soil

moisture is depleted by the month of December, only short duration

varieties of cowpea with 40 to 50 days arc suitable. Varicties

like mutant red secded, brown sceded, P3-1, 24-1-4 were found to

belong to this catcgory. They come to flower within 25 days and will

be ready for h:rvest in 50 days.

In cowpca if green pods are harvested periodically the yield frow q
the crop could be increased, substamtially.

“4nother fact noticed was that the crop established with the residusl
moigturc left in the field during Janu ary-February and grown for
20-30 days can survive further water stress condition till the end
of harvest.

The crop sown in February can be harvested in #pril. Duec to

receipt of surmer showers and consequent so0il moisturc availability
these plants start to put forth new foliage and grows vigorously.
This vegetative growth of the crop can be allowed to continue for
making usc of this as a green mamre crop for the succecding crop
of paddy during 1st crop scason.

Under irrvigated conditions nnd if sufficicent soil moisture is
available in the field dual purposc varictics like New Sra ang v
Kunnamkulan local (Ptb-1-Kanakamani) can be SrOoWN.

Phosphate limitation in the soil hnas been found to be disadvantagoous

to the crop and fruitin:- was found to be very low.

After pod formationm, application of Tabacco dccoction with s0ap heog

been found to be effective in controlling aphids and pod borors.

Pets0
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Farners wito grow dmal purpose or vegotazble types were accoptod this
measure as it was not having any human poisoning even if the vpods
are harvested for consunption on the gsuccceding d=2y of spraying.

(11) The pulse crop that was sovn during early December, had heavy =sttack

of Wikes anda Aphids. The heavy castern wind (Verchikakattu) prevail-
ing during the period was responsible for fast deplictions of the
noisture in the soil.

(12) It is folt that 1 arge number of mites and Aohids, thet are wind
borne, possibly might have estsblished on the plants during th.s
period, as learge number of them could be seen all of a sudden on
the plants.

(13) The hot weathor conditions prevailing during the perioé may be also
responsible for the specdy multiplication of the pest especially
the Aphids and mites.

4 detailed survey of pests of cowpea was undertaken during this season

and they are as dotailed belows:

Pests of Pulses

The cultivation of pulscs is gradually gaining importance in
Korala., During the year 1976-77, sizablc arca was brought under puls:s,
particularly cowpea, in summer rice fallows. Taking the growing inport-
ance of pulses into consideration, 6 plots of 0.4 hect. cach were 1-id
out for pulse deronstration under N.D Project of Kerala /gricultursl
University in Triclur district during the third crop season. The
Variety sown was cowpea C.152.

With a view to find out the pests associated with pulses, a survey
was conducted in the cowpea demonstration plots. The results of the
survey conducted show that the following pests causc damage to thc crov
grown in Trichur district during the third crep scason.

(i) Pea avhid :- Aphis craccivora

Order := Hemiptera
Fanily  := Aphididac
Pea aphid is thc most serious post attacking cowpeca in all tho
plots surveyd. The adults arc ercenish black in colour. The adults
and nymphs suck sap from the under surface of the tender lcaves, growing

tips, flower stalks and devoloving pods. They appear on the plant parts

i

in clusters and cauc: very heavy damage. The growth of the plant is

Psta0
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retarded, the pods arc malformed and fho iUQViS turn light yellow duc
to the infestoation of this pest.
(ii) Cow bug:i- _nchon pilosun

Order ¢~ “emiptora

Family = Morbracidac.

This pest is also secn in very low population in all the plots.
The cow bugs arc not seen causing scvere damage to the crop. But the
adults and nymphs of this insecct suck plant sap from the growing tondor
shoot, flowcr buds and stalks. 4As a result of the attack, the growt i
of the infectcd plant is slightly retarded and the stems arc scen
weakened.

(iii)Jassids:- Amrasca sp (Empoascalgg)

Order :- Hemiptera

Family:- Jassidae.

The adults and nymphs of this small green jassids are secn on the
under surface of the tender 1caves and flower primordia, in all the plots
surveyed.  They suck the juice from the leaves and this results in btho
development of an yellow colour to the infected leaves along with crinkling.
The status of the pest can be said as medium.,

(iv) Pentatomid bugi- Nezara virigula

Order := Henmiptera

Family :- Pentatomidac

These green bugs arc scon in very low population. The adults =nd
nynphs arc sesn sucking sap from the tonder shoots and developing podse.
The damage caused by this bug is negligible, as the population is scen too
low. But the infested plants face = gencrwl weakness dus to the draining
of sap.
(v) Lady bird beotles:- Epilacha - 12 - punctata

Order :- Colcoptera

Family :- Cocoinellidac

The adults arc brown in colour with 12 black spots on the clytra
and the nymphs arc spiny and yellow in colour. Both adults ang nymphgs of
this bectlos cat away the chlorophyll of tle lcaves. This rosults in the

retarded growth of the infocted plant and subsequent reduction in yicld.

Pat .0



(vi) Spottud pod boror ‘! Maruca testulalis
Order ¢ Lopidoptera

Fanily ¢ Pyralidac

The caterpillars of this moth bore into the pods and foud on ti
secds. The caterpillers arc brownish grecn in colour with black worhs
on tho body. The bore holes made by the caterpill=r on the pods ar
large, and faccal matter is scen accumulated in lorge guantiticzs in

holes.  Pupation of the larvae tnkes place inside the hold itsclf. &

ot

infected pods bocome unfit for consumption. The woth is generally dor
brown in colour with a white cross band in the middle of cach for: rialka B3
The hind wings arc whitc with dark borer. In certain cases the larva-

o

may bore into the tendsr stems also. This pest is scen in 211 tho plote

surveyed. In some cascs this caterpill-r is suspocted boring into

stom,

(vii) Leaf caterpillar :- Nacoloia vulgalis

Order : Lepidoptera
Family ¢ Pyralid-c

The caterpillars of this noth arc groen in colour with browaish
black hcad. In the carly stages, the larvac feods on the green nmater
of thc tender leaves. Loter the larvac web the leaves togother and food
from within, causing deragc $o the foliagc. The moth is ycllowish bre
with oblique black away lincs on tho wings.

(viii) Plue Buttor fly:- (Lampydos) (Polyomnatus bocticus)

Order - Lepidoptora

Family - Lycacnidac.

The pale violet colourcd larvae of this buttorfly burrow on the
tender pods foeding on the sceds or into the buds destroying them complo-
tely. The adult is a light bluc butterfly with a tail like projection
on cach hind wing.

This pest is scen in all the plots surveyed, in low population.

(ix) Pod fly := I elanagromvzalgp.

Order : Diptora
Fanily : Agronomyzidac.

The adult is a small bluish black fly liclangromyza sp. possibly

phascdi. The maggots enter the pod and feed on the sceds causing 2
ring like track. The sceds dry aay as a result of the attack. In

a general observation made it is suspected that the maggots of this fly

p.t.o
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bore into the growing meristen and tender tip of cowpea at about tuc
leaf stage on the crop.

Control of pests of pulse crops.

Among the pest comrlex infesting pulses in Korala, the more

important oncs arc the pea aphid Aphis craccivorz, st m boror

¥olangronyza sp., bluc butterfly Lampydrs boeticus, Leaf hopper

amrasca sp., the cpilachna bectles Epilachna 12 punctata. Aphid

infestation is severe in the carly strages of crop growth. Infesta-
tion is confined to tender shoot apices and this quite often leads
to growth rctardation and crop failurc. The pea aphid infostation is
also found to scvercly damage the pods by desapping. Lffcct ive manasgc--
ment of aphids by comparatively cheaper methods is of vital importanc:
in the successful pulses cultivation programmes.

The following phophylatic control mcasurcs arc suggested: -

(A) Application of a persigtent systomic insecticide with

noderate/strong contact action for broad spectrunm pest

control.

The following insccticides are to be sprayed 15-20 days aftor
germination to cnsurc overall protoction from sucking and chowing
insocts.

Bidrin (Dicrotophos) 207 we .. 750 nl/ha

Nuvacron (MonOCroptophos) 40k EC.. 500 ml/ha

Dinccron{Phosphanidon)100% EC .. 250 ml/ha

Rogor (Dincthoato) 40% Ee ws  § Ait/hy,

(B) Application of non-persistent contact insccticides in the

post-flowering stagc.

The following insccticides are to be tried.

(2)F nitrothion
(Folithion/Sumuthion) 50% EC .. 750 nl/ha

(b)Fenthion(Lebaycid) 100% EC .. 500 ml/ha
(c)Quinal-phos (Ekalux)25% me .. 750 ml/ha.

Note:= The sugoestzd doscs arc on the basis of informtion availablc on
other crops. The doscs for pulses crops arc to bc standardiscs
bascd on observational trials and on the basis of statistically

laid out ficld experiments.
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YIELD D4Tx OF THE PULSH® TRIALS AND DEONSTRATIONS CONDUGTED IN 7 &
ADOPTTD VILLAGES OF "HE KBRAL: GRICULTURLL

UNIVERSITY DURING 76-77

gl Loeation Varisty “dv Ay iv.  Remarks
Wo. Village Dry scud green pods  Profit ————eeeee
kg/he ker/hs Bs./ha. No.of plots
i Tavanur C.152 360 T2 881.00 4 2000 g4¢ ..
trial vlots
08 Kizhayoor Now Era(1) 2800 441.00 5
Pattambi C.152 (2)
o Nadathara L.152 785 740.00 5
4, Ollukkara C.152 329 99 490.00 4
e rancncheery 5152 287 885 608.00 5
6. ffadakkathara C.152 116 664 542.00 5
e sitbalavayal G.152 615 845.00 5
8. Veollayani Kozhinjhit 770 910.00 10
Total av 408 770 682.00 43
9. Trichur C.152 300 1395 845.00 5 (1 acre Hationnl

Domonst ration
plots)



..11‘.
YIELD DuTA OF TH: PULSES TRLi LS CONDUCTED IN THE ADOPTED VILL.AGES
OF THE KERALA AGRICULIURAL UNIVERSITY 4AND THE NATIONAL DEMONSTRATL N

PROJECT - TRICHUR DISTRICT - 1977-78

S.do0, Location No.of plots Varioty  4s AV Remarks.,
dry sczd green
kz/ha pod/ke/
T« «dopted villages 15 C.152 148 1062 kg 2000 squr lot
Trichur District
N{l‘tional Demonstra_ 6 00152 335 731 4000 3 llell _IJlL/I

tion project.

—A----—_———.__-_—--——_._.._—.__n._——__.,.n__ .....

The temtative p

ackage of practices drawn out for pulse (grain)
trials during

1976=77 was ~lso utilised during 1977-78.



Information on diffcrent aspects of Groundnut crop such as improved

agrononic practices and production.

In Korala, Groundnut is cultivated in about 15,510 hectarcs
yiclding on average of 1322 kg of dry pods per hoctare. The major
groundmut growing area in the State is Chittoor in the Palghat
District.

The Package of practices rccommended for the groundrut crop by
the Kerala sgricultural University is given in page 14

The weather conditions prevailing during April to October are
conginial for raising groundnut as a2 rainfed crop. The cultivators
in general arc not aware of this fact. Hsnce this crop has not been
included in the crop rotations. Cultivable waste lends are very much
linited in the State. No separate arca has been set apart for growin-
groundmut. Bventhough research data are available for successful
cultivation of groundnut as an intercrop with tapioca, these have not
becn cffectively communicated to the farmers through a process of trials
and demonstrations. In order to fdll up this extension gap the Kerala
Agricultural University took up a programme of trials and demonstrations
on farmers' ficlds in Trichur District during 1976-1978 by following o
tentative package of practices. In thesc dénonstrations, an average
yield of 1263 kg of dry groundnut pods as well as 2481 kg of green
haulms (fodder) were obtained. The average income and expenditurc
per hectare were Bs.2778/- and Bs.1467/- respectively.(Dstails see page 21 )

Since groundnut is intcrcropped at the time of plawting tapioca
the cost of secds and the harvest charges would be the main items of
expenditure that the cultivator has to incur. The cost benefit ratio is
worked out to be 1:2. It is also observed that in comparison to the
pure crop, the yield of tapioca hsas not decreased due to this type of
companion cropping. The p ckage of practice followed for this companion
cropping progranme is given in page 15

This cultivation practice is getting popular anong the cultivators
in Trichur District. This cropping patern was discussed in the National
symposium on the appropriate Technology for Bural Development held at the
T.K,M,College, Quilon on 19..10..1978. 4 paper was presented on companic:
cropping of groundmut with tapioca by Dr.V.35.5.Potti, Yircctor of Extinsion

Education and Sri.4.I.Thomas, #Associate Professor, Notional Demonstration

D etis0
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Project, Kerala Agricultural University. 4 copy of the paper pressntod
is also given in page 0.18

Another possibility of cxtensive cult ivation of ground mt is in
rice fallows in the State. Trials conducted by the Kerala dgricultural
University, through the villace adoption programne were a great sucooes.
The twelve multilocaticnal trials on sroundnut in rice fallows recorded
an average yield of 881 kg. of grounduut pods =nd 1346 ko~ of srecn
haulns. The paddy-paddy-groundnut crop rotationm in areas whers the
water is hich and soil is sandy, have opened new vistas in the production

m

the package of practices adonted for raigir
2 * i s

of groundmt in this state.
groundnut in rice fallows is given in pPaxe 17.
The following bottle-nccks have been obscrved in the large sc:lc

cultivation of groundnut in the State.

145)
i

1. Non availability of short dur-tion proundmt secds such
Tivp, TiV7, Pollachi I and Pollachi II.

2. The average farmers has no space to storc groundnut in bulk.

3. Decorticators and oil expellecrs are not available in the
State.

4. 0il based agro industrics are wanting for processing the
produce.

Developrient programmc.

The trials and denonstrations conducted during the last thre-

years have given encouraging results.

Operational Research rrojcects for intensification of research,
and developnent progrermes will have *o be organised co-ordinating theo

concerned extension and rescarch personncls so that a cooparative endcavour
can be started for the development of the industry in Kerala.
Scope

Tapioca is now cultivated in about 3 1sh hectares. Besides
there are about 5 lakh hectarcs under rice fallows in Kerala. Yut of
these 2 lakh hectares aean irmediately be brought under groundnut. +n

intensive drive through operational Research Progranmes can be tzkon up,

(e

on

in the line of a "pulse district™ proposed by the LCAR for intcnsific-t

of groundnut cultivation.

petao
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PuCKAGE OF PRACTICES RECOMMENDATIONS - KERAL 4 AGRICULTURAL UNIVIRSITY

1978 - GROUNDWUT CROP.

Groundnut can be cultivited as an intercrop in coconut gardeos,

ag a nixed crop with tapiocn, and as a catch crop after second crop

o]
]
o

dy vwith irrigation. Tpe crop grows best in sandy loam and loanmy

Rainfed crop April-lay to fugust-September.

Irrigated crop - December~-January to spril-iay.
Vari etics .

TMV { - Spreading - 140 days duration

i

TV 2 - bunch type - 110 days

TMV 7 - bunch type - 110 days "
Sceds and sowing
75 kg of Kernel for pure crop .. THMV 4,

60 kg of kernel for mixed and
inter crops.

100 kg of Kernel for nure crop .. TMV,2
80 kg of Kernel for mixed and
intercrop.

Sane e THV .7

Manures and fertilizers

Cattle mamre or compost 2 tonnes/per hect.
Lime - 1 - 1.5 tonne per hectare.
Fertiligzer - N, P, K. 10:50:40 kg/ha.
4pply entire quantity of Cattle manure or conpost ag basal
dressing and incorporate well into the soil. “dpply lime at the time
of flowering of the crop and nix with the soil by light hoeing or
aking.

Irrigation =nd interculture

Irrigate the crop once in 7 days weed the crop 10 to 5 days
after germination of seed by light hoeing. Give another light hoeing
or raking at the timc of application of lime. Yo not disturb the soil
after 45 days of sowing.

Plant Protection

Red hairy caterpillar and 1caf rolldr are the two major pests

which attack irrigated crop. Dust with BHC.10% to control the pests.

ct
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ROLE OF CALEIUM I THFR PRODUCTION OF GROUNDNUT

The distribution of Calcium in the soil profile is of considsrable

3

importance to groundnut because without sdequate supply of this element,
developing seeds abort. The calcium requirements of the developing coed
are absorbed, not by the roots, but by the surface of the developinz
pods.

The mobility of calcium in groundnut is such that, although this
element may be abandant in the root zone, unless it is also present
adequate concentration in the fruiting zone, seeds in the pods will
abort producing 'Fops". The importance of ensuring adequate calciun
content particularly in superficial soil 1sgyers has been recognised.

However there may not be any apparent signs in hailms due to non

availability of calcium.

Source ¢ Tropical Pulses® J.Smartt 1976
Page 160

Longnan publication.
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Tikka lecaf spot disease attack both the rainfed and irrigated
crops. Prophylactic spraying with Bordeaux nixture before flowerine
will control the disease.

Harvegting.

The crop will be ready for harvost when the leaves start yellowing
and drying up Developnent of broun colour inside the pods alsc indicate:
naturity of the crop.

7‘" Lo FoA

PACKAGE OF PRACTICTHS - GROUNDIUT 45 A COMPAKION CROP wiITH TAPIOCA

[0}

Prepare the 1-nd nnd form ridges or nounds depending upon the
soil type and topography of the 1ond in ord:r %o ensure good drainage.
The ridges nay be preparcd at a distance of 1 metre apart &nd 0.75
netre from top to top in the case of nounds.

Sowing.

Tapioca sets nay be planted 0.5 metre apart on the ridges on ¢
top of the mounds. Groundnut seeds arc dibbled on the same day on both
sides of the ridges in two rows at a distance of 20 cm. between plants
and 20 cms. between rows. 16 to 20 seeds are to be planted in crse of
nounds. ie. 6 seeds at 20 cns. below the top of the mounds ang 10 to
14 seeds at the lower circle. Sufficient space has to be left at the
lower side of the mounds ag well as at the top portion of the ridres
and mounds. 65 to 75 kg, of decorticated groundnut scods are neccssary
to dibble one hectare.

Quality seeds should bemed in order to e¢nsure early establishment
of groundnut.

lianures and fertiligers.

o~

it the time of preparation of 1 g Organi ¢ manure at the rate of
5 tomnes and fertilizers at the rate of 34 kg each of NPX per hectare
are added before the ridges or mounds are formed for tapioca.
Season

| May to June is th: begt tine for planting tapioca ang groundnut.

Varieties.

A, Tapioca - M4 ig highly suited for this cropping patern.

B. Groundmut - Srrect varicties such as TMV2, TMV7, Pollachi 1 and

Pollachi 2 are suited for dibbling.



Groundnut as an intercrop with Tapioca.
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1at top Adressing.
-L.*t t h @

500 kg of each of fraesgh line,

of flowering groundmut i.c. 30 days ~ftor sowing a1

nay also be done, if noeecssnry Do not disturb the soil 45 days aftcr
sowing.
2nd top dressing (For tapioces alone)

After the harvest of '.*-'_:‘i en iy be earthed up incorpe o~
ting ¥, P and K at the rate of 17 kg. cach per hectare.

Pest and digease of agroundnut.

Pest control.

~

Incidence of leaf caterpillar may occur. The pests can be contr

by dusting Lindanc.
Rats and rodents.

For the control of rodents, baits with zinc.phogphide or any other

rodenticide. W¥hen it is mixed with fresh coconut kernel peelingg, zinc
phosphide is an excetlent rat killor,

-Discase control.

Tikka leaf spot may appear at the late naturity period of the

-

o

sually, no control neasures are taken ms this disease wenorally is notod
towards tke time of maturity.

Groundnut can be harvested when tlhe crown foliage turns yellow.
The creop should be harvested within a neriod of 100 daye from sowing.
Otherwise the crop will be affected by Tikka disensc. The pods alge
will be affected by pod borers.

Imriedi sbely after the harvest the nuts should be dried in the suo
for five to six days.
Hanlms.

It is a nutritive fodder for cattle.
Yield

“n average yield of 1250 kg of groundnut pods as well as 2,000 kz.

@

of fodder per hectare can be obtained from the intercrop. The yield and
quality of tapioeca has not been found to deteriorate due to this inter—

cropping pattern.



TENTLAPIVE - SRAETE

PACKAGE ™ PRACTICES FOR GROWING GRI

2

So0il will drained, =nd soils having high water table will be

useful for raising groundmut s =an dnirrigoted crop. 1In other
type, irrigatinn will hwve to b provided 2s and when required. Th
ficld is ploughed three to four times. 1wo tons of well rotten cabtle
nanure along with N,P.K at the rate of 10:50:40 is 2 plied and final
ploughing and levelling are done. furrows =and beds are formed at 30 cns
and 1 metre apart, respectively.

seeds

Groundnut secds-Fotlachi I, Pollachi IT, TUV2, TMV7,
varieties can be used for planting.
Seed rate

80 to 100 kg of groundnut kerncls arc required for planting
one hectare.
Spacing.

20 cms x 10 cms from plant to plant and row to row. The
sowing may be done in such a manner that the entire beds should be
covered with groundnut foliage within twenty days of planting of the
seed. Otherwise weed growth will have to be controlled by hand
weeding. '

Irrigation

<

(

Irrigation may be given as and when necessary.

Top dressing with line.

The crop requires am~le anount of lime estecially at the tine
of pod formation. Lire and ash at the rate of 500 kg each per hectare

nay be applied as top dressing within 25 to 30 dAqys after sowing.

The crop under rice fallow conditions will be ready for
harvest within 100 days. Harvesting may be done immediately. Otherwisc
the crop will be attacked by Tikka and leaves will be wilted or the
pods will be eaten awsy by pod borers.



COMPLNTCN CROPPING OF GROUNDNUT

WITH T4PI0CL IN KER.LJ * ok

Tapioca is the second najor avnual crop cultivated in an ~x
of 316,000 hectares in scrnlz, both for feed and for commercial
purposes. 1t is planted either on individual nounds or on ridges.

Usually it takes about two months for its establishrment and “evelop-

pent of a leafy canopy. The crop is horvested in about ten months
tine.

In order to take advantage of ths situation, various
nultiple cropping patterns werc tried at various Research Stations
in the State. The Central Tuber Crop Research Institute,Sreckaryar,
Trivandrun has recorded that onong t he intercrops tried in tapioca,
groundnut fits unwell in the cropping pattern. This will incre~se tic
net profit for the farmer.

Investigations conducted at the Rice Research Station, Fattaibi
in 1975-76 has indicated that groundnut can be grown with tapicca =s

a companion crop where the groundnut was sown in two rows on each sid
of the ridges on which the tapioca was planted on the same day itself.
In Indonesia, groundnut is intercropped in large scale for obtaining:
0il seeds as well as for the purpose of production of haulms (leaf ~n-
sten) as fodder for cattle.

Even thouch rescarch data arce available for the developnent of
groundnut cultivation, these I we not been effectively cormmmunicated to
the farmers.

In order to fill up this extension gnp, the Kerala fgriculturnl
University took up 2 progr-nne of trials and demonstrations on froricrs'

fields in Trichur district during 1976-78. This was on marginal and
subnarzinal uplands under rainfed conditions during “ay-June.

In these denonstrations conducted under the National Demonstrotion
Project, an ~verage yield of 1263 kg. of dry groundnut ~ods and 2481 k&
of haulms (Fodder) could be obtained at an nvernge cost of Rs.1,467/-
ser hectare within a period of hundred days. The grpss income fronm
groundnut pods and haulms was cstin ted at Bs.2,778/- por hectare.

Since the groundnut is intercropned at the time of planting tapiocn,
the cost of seed and harvest charges alone are the main itens of
additional expenditure that the cultivator has to incur the cost hencfit
ratic being about 1:2. 1t is also observed that in compariscn with

¥¥*  Paper presented on 19.10.1978 at the T.K.M.Colloge,

DeT O

Quilon, on 4ppropriate Technology for rural developnent.
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the crop, the yicld of tapioca has not decreased due to this compani

cropping systen. The average yield d~tn recorded from the derionst r

on companion cronping of groundnut with tapioca conducted during 1975

to 1978 are ziven in the table Ho.1,

% +4

These deronstrations have indicated the imnense posgibil

B

and potentialities for incre=sine the income of the farner fron the

. . e .
conditions. fLhis

2

rarginal and sub narginal uplands under rainfe
conpanion cropping pattern has the following advant ages.

1. The companion cronping progranme sug-ested is only a
sinple adoption of a sowing practice by which the
farmer needs only to dibble the groundmut secds at the
time of planting tapioca.

2. The crop is raised as =2 conpanion crop, no new 1md need be
set apart for the crop.

3. In the monoculture of tapioca the tinc lag factor is as
nuch as ten months. Thig new cropping pattern has the
advantage of earlier returns.

4. The production of pulses in the Statc is being reduced
year after year. By the adoption of the present technique
of intercropping, =t least one lakh hectares can be brought
under groundnut in the near future. Thereby the present
production can be augunented several tines.

5. Pulses are cheap form of sroteins. The availability of
these protein rich food in the country side will go a
long way in meeting the protein requirements.

6. The production of haulms during the lean period for green
fodder (August-Septerber) - is o boon for the farmer.

7. This croping system will create additional enployment
potential in the villages which is estinated to be 60
unskilled work days per hectare. It will be therefore
be highly advantageous for the un-enployed labourers of
the villages. Bven at g rough estimate one lakh hectarec
can imnedi ately be utilised for the cmpanion cropping
brograme, which will generate 60 lakh work days during

the crop season.

Pt 4O
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8. Production of 0il seecds within the State will lead t-
the establishrnent of oil based agro-industries in the
State., &t present for groundmut oil and cake we arc
conpletcly dependent upon other States.
9. The dcvelopnent of 0il b aseA sgro-Industries in the
State can alss absorb larse nunber of skilled labour.
10. The groundmut cake obtainable fron this industry is -
nutritive cattle food and also an organic nanure which
is in great demand in this State for the above purposes.
Due to thg intercrop being 1ter the yield of tapioca as
the b-se crop, is not affected. Beins a leguninous crop the fert i-
lity status of the soil is also enhanced duc to the cultivation

of zroundnut.



TABLE I

Data obtained from the cultivation of groundnut =2s 2 companion crop

with tapioca under the National Denonstration Projcct, In Prichur

Digtrict during 1977-78 - av.ragze dzta obtaincd from seven denonstrations

are given,

3o O average yicld average yield Average Average
Loen— of dry ground- of haulns additional additional
S . nut pods.(kg/ha) (kg/ha) incone expenditure
(Bsg/ha) (Bs./ha)
L e . SN S B s D e e -
7 1263 2481 2,778.00 1467.00
Frofit Average dverage yield of
fror the yield of Tapioca where it
inter crop tapioca as was intercropped
of proundnut pure crop.
(#se/h =) (Tonne/ha) (Tonne/ha)
6 7 8
1311.00 12.280 12.250

Cost beunefit Ratio = 1.2

The demonstrations were conducted on submarginal londs. Hence the yield
tapioca tuber was comparatively low.

Tapioca variety - N4

Groundnut variety: TV 2
Cab

[65]

Groundnut seeds Rs.4/- kg
Groundnut pods Bs.2/- kg
Tapioca tuber Rs.0.25/kg.
Men at Bs.8/- per day

Women at Bs.6/- per d=y.

D
9

£
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o.M (DOLICHOS EIFEORUS) AS A COMPANION CROP WITH T..PIOCA

Tapioca is grown in September-Oct ber season invariably in the

. . ~ 5 < a s n - -
hilly areas under rainfed conditions. The crop taokes abcut sleven

nmonths for the harvest. Horscoran 2lzo can be cultivated during

September-October seas » under Ker-ia agonditions. In opder to t2ke
advantage of the slow initial establishrent of tapioca, horsesram
was intercropped in tapioca, with an additional supply of 25 kg. of
PZOS per hectare as basal dose.

After formation of ridges for tapioca, horsesram was sown

broadcast. Then the final earthing up was done. The tanioca was
also planted on the same d=y itself »n the top of the rideges. 360 k=
of horsegram could be h-rvested per hectare within 100 days, wit hout

affecting the yield of tapioca.

From the National Deronstration conducted at Vellikulangara, =
sub nmarginal forest area in Trichur District, on horsegram as a conpmioy
crop with tapioca, 15 tons of tapioca roots could be harvested from a
hectare area. While only 14.5 tons of tapioca could be obtaincd when it

was raised as a pure crop.
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Fxperinents on dry faming at “ruthempathy.

Keral 2 dgricultursl University initinted Sxperiments on

dry farming at “ruthenpnathy, Kogzhinjonp =ra area, with a view to

svolve suitnable cropping pattern for the drouszht preone areas, frm

1977 omwards. The obscrvations on groundnut crop are, eventhough

for eizhteen months, it has brougsht to. time light sone of the

radical causes for crop failures. The following cbservations h-ve

been noted at these experiments, conducted st five centres on

arners fields in Eruthemp?thy and Moongalnada areas.

1. The groundmut crop that is sown in “pril, will give satisfactory
yield by the middle of 4usust. But the same crop sown in May -ill
have to be harvested prenaturely in Aysust itself duc to the
attack of Tikka disease. During 1977-78, and 1978-79 the crop
affected due to Tikka disease in July and and the farmer forced
to harvest the crop by the niddle of august.

2. In case the rain is delayed upto niddle of lMay it is better to
grow short duration p=ddy varieties such as cul.28, ARC.11775,
or even Chennellu or its culture. In case the rain is delayed
beyond May, it is also not gnnd for sowing cven paddy as dry
CT oD,

e Relay cropping of Tapioca in gzroundmu* crop, one month after the

groundmt crop is sown will give early establishnent of tapioca,

i}
—

at the time of the harvest of the sroundwmt crop, the tapioca wil
have pnly four to six leaf stage but will have established root
systen and this procedure has not decreased the yield of agroundnut
substantially.

After the harvest of the groundmt 34 kg each of N:P:K ig riven
as 17-17-17 nixturcs by broadcast and the ridges are taken for the
tapioca. This crop zave an average yield of 10.5 tonns of tapicca

with eight nonth after planting the sets.



CO7-PEA (Viena sinensis) 4§ INTERCROP WITH TAPIOCA

A short duration Ta-icca is being cultivated in “erala in rice
fallows under rsinfed conditions. The crop takes about six to sev
months to come to maturity. The average yield of tuber is 11.2 tonres

ost benefit

Q

per hectare giving a profit of Rs.560/- per hectare. Phe
ratio is 1:1.2. With a view to increase the net profit per unit area
of land, and also to utilize the under employed days of the taploca
farmer, a new pulse and tuber crop based system was tried in the

rice fallows. Cowpea was sown on both sides of the ridges in two

rows on each side at 25 cm. apart, during the last week of December.
Tapioca sets were planted on top of the ridges on the same day. Within
twenty days after sowing the crop, cowpea was protected from pests by
spraying Dimecron mixed with 2% urea. The crops were fertilized with
W.P.K. 44:64:44 Kz. per hectare as basal dose which included additional
dose of 10:30:10 for the pulse crop. #fter the harvest of the cawpea,
tapioca was top dressed with 17 kg. each NPK per hectare and earthed up.

The pulse crop was harvested in 8Q dats and tapioca in 217 days after

planting the setts. The yield data are given in pgge 25.

By following the crop mix cowpea and tapioca in rice fallows,
the cultivator received an additional profit of Rs.565/~- per hectare

which is more than double the net profit received from the monoculture

tapioca.

p.t.0
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Crops Bxpendi- Yield obtained Income Profit Cost Durat -
ture venefit
Tatio.

Tapioca i. 10.400 kg Tapioca
and Cowpea Rs. 3400/~ ii. 90 kg dry seed cowpea
as companion iii. 720 kg vegetable pods 84
RS Bs.4625/~ Bs. 1225/~ 1:1.36
Tapioca alone Rs. 2800/~ 11200 kg B.3360/- Rs.560/- 1:1.2 215

By cultivating cowpea a3 intercrop in tapioca the net profit of ‘he

farmer could be doubled.
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