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PREFACE 

The Indian Council of griculturol Research has completed 

50 years of its fruitful service to the Nation. As part of the 

Golden Jubilee Celebrations, IC.IR has drown up an ambitious programme, 

co-ordinating Igricultural Universities, State Research Stations 

and selected Voluntary Organisations in the country. The programme 

involves the transfer of technology for the improvement of the econo-

mic well-being of 50,000 farming families based on improvement in 

their entire farning systems. 

The Kerala Agricultural University has selected 500 small, 

marginal farmers, landless labourers and tribal farmers for the 

implementation of the National Programme through increased product-

ivity in these fo.rmsteads and providing the farmers with full employment 

during t1P year leading to better standard of living. University has 

also drawn up a comprehensive programme for the development of thesee& 

homesteads through the Research Stations and Institutions of the 

University spread all over the State. The interdisciplinary group 

organised for drawing up the programme for implementation has prepared 

a LB TO LAND MANUAL. I am sure the valuable information documented 

in this publication will be highly useful to the extension workers in 

the fields of !griclture and Animal Husbandry. 

Vellanikkara, 

30..5..1979 

(Dr.V.S. S.POTTI) 
Director of Extension Education 
Kerala Agricultural University. 
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17 :0:1 

18:01 

19 :01 

20:01 

21:01 

22:01 

23:01 

2:O1 



01 : 03 

1 

(i) Title of 	chnolory 

(2) 3xperimental evieecice 

ihe improve.eflt expect-
ed after following the 
iecbnology_ by the 
selected '-argiL1al farmer 
The 71ro6cdure to be 
followed or the package 
of practice to be 
follow 

(5) Infrastructure requir-
ed by the farmer 

(6) Availability of the 
iripu ts 

(7) Cost involved in the 
adoption of the tech-
nology by each farmer 

(8) FeEarks  

Appropriate technology for cultiva-
ting latest Iiigh yielding varieties 
evolovelt Suvarna modan rice(ARCII?75) 

Studies conducted in the rice research 
station Pattambi and farmers holdings 
in the districts of lltichur,Ylalapurain 
and Paighat indicated, Suvarna modan 
(A2011775) assures stable 'modan' 
rice yields contrary to the popular 
varities Kattamodan (Ptb 28) Kartha-
m Can (Ptb 29) chuvanna modan (F tb3O). 
This tall variety introduced from 
Mizoram hills is non-lodging having 
to lerance to 	 drought is 
early or late stages of crop growth. 
The variety provides sufficient long 
good straw to marginal farmer for 
feeding the cattle. In different 
locations and in many seasons this 
variety exhibited high degree of 
resistance to blast. ribe grain 
having white Kernel is medium slender 
and cooking quality good. 
The marginal farmer can expect sttle 
'Modari' yields since yields levels 
have not been effected by the 
vagaries of season. 
Similar'modarl' cultivation prac ices 
adopted by the farmer can be followed. 
However, he may be eJucated the aed 
to use appropriate seed rates nam'lY 
(80kg-300kg/ha) and the fertilizer, 
recomrendatioa of NPK at te rate 
of 60:30:30 respectively for 
realizing economic returns. 

.Joue at present. 
Suvarna 'modan' seed is available 
in the Rice Research Station, 
Pattambi. Fertilizers reqiired 
are available in the local markets 
freely. 
About Rs.50/- to Rs.60/Rs will be the 
additioial cost while growing this 
variety. The increase is due to 
cost of good seeds and inorganic 
fertilizers recuired over and above, 
the local manures namely wood ash, 
powdered cattle manure etc. general-
ly used for riodan cultivation. 
i 1. 



Cultivation of Kanakamani Pulses 
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1. Tiele of the technolcy: Gulttyation of InaIflRnj cowpea. 

Among the cultivated Pulse cro')s in Kerala, 
Cowpea is the most iriDortant because of its adaPtability to 
varied soil and climatic conditions. It is cultivated - in 
all the seasons viz. Kharjff, '-aui and Summer and occuPy 
an area of 14,6' 0  hectares out of the total area of 38,560  
hectares of Pulses in this state. The average yield of 
cowPea is very low in Kerala when cotrared to other states, 
the er hectare Production being only about 250  kilogram 
Per hetare. Shy bearing nature of the traditional varie- 
ties 9  inadequate manuring' Rnurin total neglect on Pest and 
disease control and other anagement Practices are only 
few reasons for such a low Productivity of this Protein 
rich food  cr o°. 

2. &'erjmeflta1 evidence: 

With the objective of evolving a Photo insensi-
tive high yielding short duration cow1 ea variety for 
Kerala extensive germPlasrn collections of indegeneous 
cowPea varieties were nade between 1964 and 1966 from all 
the districts of Kerala. From the large number of germ-
Plasm collections thus obtained a variety collected from 
Kunnamkulam area of Trio hur district was found to be 
promising. This culture isolated by ureline selection 
was found to c.ive consistently higher yield in the yield 
trialse  After rigorous evaluation of its erfornnce in 
different parts of the State this variety (IPTL-i cowea) 
was a,-)'roved by the sate varietal release committee for 
large scale cultivation in Kerala. Named as "Iainani 
(inaim means 'gold in 1h.1ayalam) the formal release of 
this variety was made on the 21st of December 1977 on the 
occasion of the Golden Jubilee Celeiations of the Rice 
esearch Station, Lattambi. 

'Ina1rrani" is a medium duration, bushy, mod era-
tely high yielding dual Purose cow1'ea variety. The croP 
comes to harvest within 75_80  days during kharif season 
and 65-7 days dunn? rabi and summer season if it i5  grown for grain Parnose. If the croP is raised for vee-
table Pur°ose harvest can start on 55th day and can "rolonc 
uPto 90th day. The average number of days taken for 5( 
Percent flowering is 48. This variety is "hotoinsensitive 
and to an extend drought tolerant. Regarding the quality 
characteristics of this variety it is excellent as a green 
vegetable and equally good as nuise (grain) tyPe. The 
Protein content of this new variety is 22.41 Percent. As 
green vegetable, nods of 'Kana1nanj' have less fibre 
content and are more Palatable. Regarding yield otential 
of (Ina1Lranj' it has outyielded 'New Jca' one of the 
established variety of cowea in Kerala - and can yield 
uPto lion kilograms of grain or 2,500 to  39500  kg of green 

s. 



Yield data  of  
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YL-1 cow'ea in coPariscn with 
varieties  &cowPea (yield fn kg/ha  

Si. 
No. 

1.  

Varieties 

New 	a 

1974-75 

1 fl2 

19 75 -76 

725 

1976-77 

181 

ooled yield 
(mean of 3 
years, 

336 
2.  usaDofas1i 81 481 514 35 
3.  usaphalguni 156 525 428 369 
4.  •'usa 	ursati 101 536 802 479 
5. • -118 161 922 868 650 
6. • -I(Kanakarrani) 252 1197 853 768 

C.D.5% 270 302 130 

3. 	1 n r o verne nt cx cc t ed after followinq  the t cc hn ol ogy by  
the selected nareinal farmer: 

Since rrajority of Keraia's i(ru1atjon consume 
cownea as green vecetabie, cultivating this dual 'ur'ose 
cowl)ea variety in homestead gardens round the year will 
iflrove the farnrrs' revenue and also im'rove the fertility 
of the soil. At tresent the averae yield of grain tye 
of local cowPea varieties is only 300 ku/ha. Cultivation 
of local varieties may not brine much profit to the farmer. 
If the iriProved variety is used, an additional yield of 
200 k/k can be exPected which will brine rofit to the 
small farmers. If the roduce is harvested as green 1) o -,  this this Profit will be mach more. 

The procedure to  be followed or the PacIge of practice  
to e followed uy the farmer: 

lough the land 2-3 times and remove weeds and 
stubbles. Channels are drawn at 2 metre apart 3 cm 
broad and 15 cm deep to drain off excess rain water. If 
dibbling method of sowina is adopted a spacing of 30 cm. 
between rows and 15 cm between Plants is recommended with 
2 seeds Per hole. If broadcast method is adopted the en-
tire field can be sown broadcast over the field and channels  drawn after SOWifl. Seeds can be treated with Rhizobium culture before sowin. 

l"hnures and fer -tilisers  
Lime 

'205 
K20 

- 	50 
- 2 kg/ha 
- ha  - 



02 03 

4nie can be aOlied at the time of first Pioueh-
ing. Eblf the quantity of nitrogen, whole of X2 05 and 
12 0 are al-)'lied at the time of final Plouahinh. The 
renajnjng nitrogen can be a91 'lied 15-2C' days after sowin 
as 3% urea solution as foliar s ,-ay. 

After cultivation- ultivation: 

Ho ' eing Hoeing at the time of gp°ljcation of second dose 
of nitrogen will hel to fi ,7e adequate aeration to the 
soil and help the root system to e2read easily. During 
the Kharjf season and under good soil moisture condition 
when the crop shows trailing tendency, deca"itatjon is 
found to be advantageous. 

lant •rotectjon: 

SPray I'eyctd 500 mi/ha if the cro1  is grown for vegetae 1 urPose and carbaryl 0.2% if grown for grain 
Purnose so as to rotect the croP from nod borers. Re.) eat 
the aP1 ljcatjon if infestation Persists. 

Farvest  ing: 

Farv e 
interval. Even 
harvesting of t 
to enhance 1 rol 
c r 

sting of green pods can be made at 10 days 
if the oron is grown for grain PurPose 

he first set fruits as green pods was found 
onged flowerinc and long duration of the 

5. Infrastructure reu1re 	vt}e far mer: 

1) GoOd Piece  of land. 
2) Irrigation facility - A tank with some water lifting 

devic Cs. 

3) lant protection equipment - A knasak s.'.rayer.- 
4) rketing facility to seel the green nods of cow'ea 

Pr oduc ed. 

6. Availability of the inPuts: 

i) Good quality seeds Qf •TL-I (Ina1mani) Cowa - 7 2i RI-jjzobjum culture 
3. Advice by Research 1 ersonne1s, 

7. Cost involved in the adontion of the technology  by each 
farmer: 

kg 

1) For cultivating 1 ha. 
CowPea for veg eta le 
For a marginal farmer 
037 Acres (1480  sq.rnt 

of Tj-I 
ur1 ose. 
o' area 

Rs.229/_ 

340/_ 
Inc ome 
rofit 

444/-
Ps. 105/ 



02 : 04 

2. For zrajn Pur'1 ose 

For a narginal farmer of 
area 0.37acres(1/80 sq.m.): 	Rs.362/- 
Oogt of roduotjon 

Income 	 444/- 

 

rof it Rs. 81/- 

    

8. Renarks: 

   

When local cowPea varieties are cultivated no 
fertilizers or Plant 'rotectjon chemicals are used by 
farmers. [3y transferina this technology viz.,  UCultiva _ 
tion of 'canakanani CowPea" to marginal farmers, it will 
be Possj] to create an awareness on the imPortance of 
imProved varieties and the role of adotjon of Pac1e 
of practices for successful ulse cultivation in Kerala. 
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1. Title of 2echnology:Cultivation of Panniyur-j variety of 
eper. 

2. Experimental evidence:Panriiyur-i, a hybrid variety of pepper 
has been found to have an yield potei-
tial as high as 2-4 tines more than 
the local varieties of pepper under 
proaer r2anage:.nt practices. However, 
it has been found that the performance 
of the hybrid variety is not çuite 
satisfactory under heavy siade. 

Considering the high yielding nature 
of Panniyur-1, the Department of Agri-
culture had taken up the multiplication 
and distribution of rooted cuttings of 
the variety. ihe programme that was 
sta±teel a few years back has now expanded 
considerably, and more than tea lakhs of 
cuttings are being thstrubuted annually 
at present. Even so, only a small per-
centage of the cultivators' demands are 
being met and this is sufficient proof 
for the popularity of the variety among 
ciii tivators, 

Growing Panniyur-t variety of pepper 
on all suitable trees and in the avail-
able. inerspaces will substantially 
increase fe income from the holdings 
'wit' out much additional expenses. 

Pepper can be grown as a pure crop, 
Intercrop or companion crop in gardens 
situated at sea level to an altjtutde 
of 1200M. above MSL. The crop requires 
a well distributed rainfall of 250cm, 
per annum or more. Atmospheric tempe-
ratures below 15 C and above 40 C are 
not favourable. The soil should be rich 
in humus and well drained. Water logging 
in the soil at any time should be strict-
ly avoided. Pepper can be grown in soils 
with a minimum depth of ff4. 

The variety Panniyur-i. should be 
planted in al 1 gardens without much 
shade. In heavilly shaded gardens it 
is preferable to plant one of the local 
popular varieties such as Karimunda, 
Kottanadan, Balankotta or Kalhuvally, 

3. The improvement 
expected after 
following the teh-
nology: 

i. The package of 
practices to be 
followed by the 
farmer:- 
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Then grown as a pure plantation, standards 
of Erythrina Indica, Garuga Pianata or otter 
suitable plants should be planted at a dist-
ance of 3 x 3 N. Pits of size 30 X 30 X Jcr% 
should be prepared on the northern side of 
the standard, 15 cr:s, away. P11]. the pits 
with a ixtuyc of well rotten cattle ranure 
and top soil. At the onset of S.W. MOnseon 
(June-July), plant pePper cuttings in these 
Pits  30cri. awy frog the base of the standard, 
Two rooted cuttings ray be planted per pit. 
Iess the soil around the cuttings well, to 
prevent water stagnation. It is desirable to 
fori a s:ali round of soil (radius about 3Cc:) 
around the plants to prevent water logging 
during heavy rains. Provide shade to the 
plants during the first two years in sumer. 
The soil at one neter radius around the plants 
should be dug twice in an year with the onset 
of S.W. Monsoon, RW at the end of N.E. Mon-
soon, EarthiJ9 up nay be along according to 
necessity Mulching the basins with dry leaves 
tiay be done uringsunner. liiag vines to the 
standards and shade regulation nay be done 
whenever necessary. Soil conservation neasures 
nay he adopted on sloppy terrains, 

1.00g. N, 40g. 	205 art] 140g. 1(20 per 
Platt per year is the fertiliser reconnend-
ation. ibis should preferably be applied in 
two split doses in Mny-Jne cacT Augugst_ 
SepteLber, Only 1/3 of the above does should 
be applied in the first year and 1/2 the dose 
during second, year, Over and above the fer-
tilisers,  10kg cattle nanure/conpost/green 
leaves should be applied per plant per year 
at the onset of rainy season.  

Plant !Protectioll reessures nay be adopted 
according to necessity. 

5. Iiyastcture 
reauirc: by tho farE:er:- Nil, 

6. Availability of inauts: 	Rooted cuttings of pepper are available 
from various Sources like 	partrent of Agri- 
culture, Kerala Agricultural University etc. 

7. Cost involved for : The total cost involved will be h. - to 5/-adopting the tech-: per plant per year. 
nOlOay 

8. Re:crks: 	An average yield of 1-2 kg. dry pepper per 
plant per year can be expected froD the 4th/ 
5th year. 



Hybrid Coconut 

I 
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1. Title of the fecbnoiov: 	Cultivation of Bbrid Coconut. 

2. Wlerimental evidence: 

Studies conducted at the Coconut Research Station 
ljles}ar durmny the aot 40 years have unquestionably 
established the superiority of Hybrid Coconut over local 
Tall in resPect of early fruiting and annual yield (Ref. 
Coconut convention, KU, 1975 

5. Irovement  expected  after followiUR the technoloy  
the selected narcjnal farmer: 

Studies conducted so far have proved that the 
increase in yield is over 5 	that of the local Tall 
variety. 

4. The Procedure to be followed or the acle of Practices 
to be followed by the farmer: 

It is suggested that the nnr57inal farmer nay 
remove all those uneconomic Palms and plant with h3riid 
seed1ins. Vacant areas may also be planted with this 
1 Uri- variety. The yield potential of the existing Palres 
Tall) may oe increased by adoPtincr the various agronomic 

)ractices and Plant Protection measures enumerated in the 
".Lace of ractiees". 	heuever facilities for irrigation 
during summer exist the same should be made use of to 
increase the yield still further. 

5. Infrastructure requircJ by  the farmer  

Detailed inforrntjoi-js regardingthe 
and economic cultivation of hyrid coconut sho 
'brought home to the cultivatbrs. Theyhould 
formed about the method of Planting, after car 
seedlings, manurial mhedule ad itsa?'ilicati 
cial effects of irrigations during summer and 
of taking adequate andtimely Plant protection 

6. Availability  of  the inPuts: 

succ essfifl 
uld be clearly 
be well in-
e of young 
one, benefi-
the necessity 
measures. 

In the case of marginal farmers, availability of 
organic manure such as cattle manure or corrPost nay not be 
a 	ro blem as each of the home steads would invariably be 
maintaining few livestpck. The only 1 roblem will be to 
make availaole the required quantity of fertilizers/fertili-
zer mixtures at the -a'roPriate time. 
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7. 	Qt involved in theadotion of the JschncloRy by the 
far mer: 

The initial cos; of lntin and maintenance 
char ,7 es thereafter ito 7 to 8 years, when the hybrid 
'alms attain rGzñ-jr and normal bcarin-7 ste, would be •121/_ for each 	innual maintenance c haryes thc;re-
after Would oe a1 roximately Fs.15/- er aim. Oalcula 
tin7 on an aver-ace of 80 nuts 'Pei- tree er year the income 
works out to 	and the net return er tree will be Ps. 6 5/-. In the case of ordinary all, the avera e yield 
is estimated at 4 nuts er tree 1'er year and the antic 
sated net return to be only Rs.25/-. 

8. Remarks: 

Taking uP the Planting,of hybrid coconut seed-
lings for the future would be most beneficial to the mar-
ginal farmers in terms of economic returns. 
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1. Title of the technolcy: 

onomic ho1din: 

Scientific cultivation and 
rccessjnr of East Indin 

Lemonrass (T.flexuosus)  
Variety OD-19, 

3 hectares considering the full 
utilisation of one distillation 
unit. 

laced on the exerjmontal resuibs 
obtained at Lemongrass Research 
Station, the following Packace 
of 9ractices are to be ad ot ed. 

1'ajnfj eTLd 

M. nur in g 

Transplantatjo 

Weed ing,  

}h.rvesting 

Distillation 

Raised beds in 1000  sq.rn. 
10 IqgYer hectare. 
End of APril 
Twice in a day fora week and 
for the reining 'eriod as and 
when required. 
Raised beds in sloy area. 
size - 80 cm width and of 
convenient length. 
As basal application 2 tonnes 
of compost and 2 tonnes of wood 
ash. 
This is to be re'eated every 
year after the harvest and weed-
inq and followed by earthing u'. 

4 to 2 months old seedlin 
are transplanted at the rate of 
2 seedlines Per hill at a sPa-
cing of 15 cm x 10  cm dePending 
on the fertility of the soil. 

i'ficient weeding to be done 
during first year. 1n subse-
quent years weeding once or 
twice are to be adoPted, dePend-
ing on the weed infestation. 

First harvest starts 3 months 
after Planting. Subsequently 
at 50_60  days interval. 

Water and steam method. The cut 
aterial to be wilted under 

shade for 2 to 3 days dePending 
u'on the season for getting 

1. Nursery: 

Area 
Seed rate 
Time of sowing 
Vat erine 
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rraxjmurn oil reccvery. Distilla-
tion time - 2 tcurs includinc 
loadin,' and unloading of the tra-
te.rial. 

Rectification of oil 
and Storrincr. 

Quality of Oil 

Economics (CaPital 
ex°endjte excluded) 

Oil should be fr3e frcm sedinient 
and wa t er dr o s. This  c an be 
achieved by keel_') 	the oil for 
a day and then by decantation. 
Oil should be stored in Alumiium 
or Coloured glass containers. 

Oil containing 8-% citral is 
graded as . and a °remium Pric e 
wifl be obtained for higher citral 
content. Oil from -19 contain 
85_90% citral. 

&Pefldi tur e for oe hec tare for 
5 years (economic growth Period) 

Rs. 22 00  
Recei1 't from oil - 390 kg. @ 
Rs. 7O/_. er kg (Rate at Cochin 
irarket) 	- 	Rs. 27,3OO/_ 
Prom spent grass - 100  tonnes 

@ P.30/. er ton - 
Total Rs.30,300/. 
rofit - Total .8300/_ or 

er year. 

V 

Soil  & Clite: Sandy loam or laterites is best. good 
SUflljl'jt and disbibuted good rainfall 
(250  cm. Per year) are essential for 
its optimum oil °roduction. Cultiva-
tion under shade will reduce the oil 
and citral content. Water logging 
condition should be avoided. 
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Title of the technology 

.Bbonomic holding 

SientjJ'jc cultivation and Pro-
cessing of 'aJjxaros (C.nrtinj, 
Variety Notia). 

3 hectares considering the full 
utilisations of one distillation 
unit. 
±sed on the ex')erjmental result s 
•pbtained at.,Temongrass Research 
Station, Odctkkali, the followin 
pacie of Practices are to be 
ad ont ed. 

Cultivation Practices:  

Nursery  

Seed rate 	 12 -  kg Per hectare; 
Raised bc-ds in 1nOO sq.tn. 

I1 ime of sowing 	 d of APril. 
Watering 	 Twice in a day for a week and 

for the renaming Period as and 
when required. 

P'infield 

lvbLnuring 

Raised beds in slory area. 
Size - 8 cm. width and of con-
vni ent 1 ept h. 

s 	sal a"lication 6 tonnes 
of coripost and 221  tonnes of wood 
ash. 
This is to be repeated every year 
after the first harvest and weed-
ing and followed by an earthing 

Transplantation 	: 	1 to2 months old seedlings are 
transPlanted at the rate of 2 
seedlings Per hill at a s12acirp 
of 3c  x 	cm. 

Weeding 	 ficient weeding is to be done 
durin first year. In subsequent 
years weedjn. twice have to be done. 

}rvesting 	 The grass is harvested one week 
after flowering. Generally two 
harvestare made during the first 
year of Planting. From second 
year onwards 3 to 4 harvests can 
be made; 



Distillation 

'ectifjcation of 
oil and storm.. 

Quality of Oil 

Ononiics (cs.'ital 
exP enditures not 
included) 
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Water and steam method. 2 he cut 
rraterial is to bb-wilted under shade 
for 24 hours before distjllatjcn du-
ring monsoon season and 48 hours 
during thePost-monsoon season for 
getting rraximum oil recovery. 
Distillation time - 2 hours includin, 
loading and unloading of the materi-
als in the still. 

Oil should be free from sediments and 
waler dro?s This can be achieved by 
dantation after keePing the oil 
from a day. Oil should be stored in 
Aluminium or coloured glass contai-
ners. 

•L21narO 	oil should contain 88 or 
above Percentage of geraniol for 
ex'ort quality. 

enditure for one hecaie for 5 years (economic grith 1 eriod: 
RS. 21 ,rcfl/. 

.eceiot from 011-25 Içg 
@ Fs.154 /_ er k. 
From s'ent rass - 65 tons 

1 er ton 

37,505/_ 

L1 otal 
.Lrc,fit - otal 

39,450/ 
Rs.18,45 0/. 

of Rs.1845 
Per year. 

C ' -1 L_,-, C I i tra t e: It requires more fertile soil con?ared 
to the sjl for lemoncTrass. Welldraned 
loarfry soil is the best. It Prefers 
troPical climate and open conditions. 
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1, Title of the technology 	FIFTEEN GIFT STRATiXY FOR. 
RP GJING COST OF C LILTIVATI ON 
OF RICE. 

2. &Perjmental evidence: 

Grow a rreen m nure croP like dame ha in .ril -'y n  
areas  where  the ViruPucroP is usually trans'lanted: 

Raising greennreL croP and incor1 orating 
the same in the field has been round to increase the 
rice yielQ. varying from 18-5° rerc .  tit, A green anure 
crop of daineha raised during Ai'ril-y will e ready 
for inc p oration by June-July. Ao'licati on pf P hos-
Phatic fertilizers through a green nanure croP has been 
found to be more efficient than its direct aP1 lication 
to the rice croP. The advantage of &reen manuring Prac-
tice is illustrated under Table-1. 

TABLE - I  

AVAG-E YIELD OF e'ADDY IN LB JiR ACRE WITH AND 
WITHOUT GREEN MANIRING- 

Gren rra.pure 	Yield of Paddy in 	Increase of •ercentage 
cos at di- 	lb./acre 	paddy in 	increase 
fferent Places Control Green nanure 	lb./acre 	over control. 

Daincha 1 84n  2296 456 25 
SunhernP 1840  2184 344 19 
Daincha 282 2464 . 	 38 18 
Daincha 158 2277 769 51 

xuddle and level the field thorourhly: 

Lercolation of irrigation water and lose of Plant 
nutrients can be reduced by Puddling the field thowhly. 
Xroper Puddling destroy all the weeds. The water will 
stand uniformly in levelled fields. As a result, subse-
quent.gerniination of weed seeds is controlled and growth 
of weeds is checked. 

Raise medium!  duration varieties as Thr as Possible:  

It has been observed that the yield of short 
duration varieties is always lower than the medium dura-
tion varieties. It is therefore sPecially recommended to 
raise medium duration varieties during both the croP sea-
sons so as to secure maximum grain yield. 

2)  

3)  
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TABE-2  

Grain yield in kg hectare of medium and short duration 
varieties during the two season 

Rio nth of 
1anttng 

.'. .L June 
July 	Virupvra 

Medium duration Short duratic 
Jaya 	IR-8 	Aewathy 

4756 	4Y° 	4078 
5476 	49L0 	4947 

Rohii 	Triveni 	nna- 
urna  

312? 	2857 	3936 
465 	45 	3378 

Mean 5116 	445 	4513 385 3454 3207 
Sep tember 
Cb tober 

4179 	46E0 	3950 1871 3513 3865 
395 	3776 	3714 2986 3625 3580  

Mean 4042 	4218 	3832 2429 3569 3723 

A. 

4) lifltain  o'Dtimum Plant density Per unit area: 

esults of sPa3ing trials conducted have shown 
tlt a spacing of 20 cm x15 cm to Provide a Population 
density of 33 hills 'Oer zsq.metre during the ViruP1 'u season and 20  cm x 10 cm to accommodate 5C  hills ner sq.metre 
during the NLrndaIn season for the medium duraion v.rie-
ties IBve been found to iye rraximum grain yild. Lut the 
early duration varieties like driveni and Annailoorria, a 
Plant density of 67 hills Per sq.metre by adopting a 
sPacing 15 cm x 	cm du-in -!,both the seasons would give 
the best results. 

lant the seedlings shaiow  (3-4.5 c& 9  as shallow 
Planting increases the tllering Potential of seedlings. 

Studies conduc - ed at the 1Uce aesearch Station, 
attambi with dwarf indica (high yielding varieties) 

have indicated the influence of depth of Planting o 
tillering. The seedlings Planted at 1.5 and 3 cm deep 
produced significantly more number of Productive tillers 
Per hill as cpmared to those Planted very deep. The 
illers nut forth by seedlings )1anted at 6.0 and 7.5 cm 
iere more corltact and errect in contrast to the slBllcw 
Planting. 	xmum grain yield was recorded by seedlings 
Planted at 3.0 cm in the first season and 4.5 cm during 
the second croP season. These studies indicated that the 
shallow Planting ie., 3. cm to 4.5 cm is Preferable to 
deeper or too shallow Plantig 
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6) Control the weeds 	p the vegetative iase 
One weed inp tbroucrhIy on the 	h da after sowis 
ideal. Use herbicides for weed control wherever Possible 
as it is cheaper than hand weeding. 	- 

Studies on the relations hill  between the weed 
free condition of the field and the critical time of weed-
ing on the yield of rice have shown t1t the weed growth 
should be removed from the field within 30 days ofPlant-
ing,  for minimum yield loss. The data under Table-3 
illustrate the inortance of timely weedin. 

TAELE-3  

The effectof weed free condition and the time 
of weed removal on rice yield. 

Treat men  

No.of' days 

Yield of 
grain 

kg/ha. 

Dry weight of 
weeds kg./ha. 

at 
harvest. 

1.  Control (No weeding) 2206 5414 
2.  Weed control uto 15 - 3467 2624 
3.  -do- 30 3838 1103 
4.  45 3964 449- 
5.  -do- 6 3885 473 
6.  -do-- 75 3861 355 
7.  -do- 90 4176 331 
8.  Weed control on the 15 3097 3254 
9.  -do- 30t h 32 @1 1237 

-do- 45 3: 788 
11 -do- 6 3152 473 
12. -do- 15 2758 370 

It nay be seen from the above table that the fielã, 
shoid be maintained weed free byweeding at least before 3°th 
day of "lanting to secure the highest yield. 
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Pereentag c 

Nitrogen aai1ied 
•1 

Grain Yields kg/ha. 
Total 

In ease of chemical weed control 
adopted. 	 t:e following'me tiods may be 

(I) Apply :ropanil (ta F-34) at 5 litres/hectare in 3% fresh 
urea solution (100-125 litres) 
days after 

	

	 per hectare as spray 12-14 t1sTlanting. 

(ii) Machete 5% grac at 20i/haotre six days after traa3-olariti ng. 

(iii) Whereever broad leaved weeds are pre-doiaaat, apply 25, 4-7 at 1kg/ha. in 400 litres of water 25 days after transplanting. 
7. 	Under good 	ciagorent Practice 	videitem 1-6) reduce the_dose of nitrogen :ertiljzar to half the Dreseat recommended levels. Apply  the fertilizer when the  -Haat is able to nake the best use of it at  
tillering and seven days before paiicle initiation.  

In case the aaageent practices suggested under itens I to 6 
are followed, th :sreseat recoend dose of 90 kg of nitrogen can be reduced almost half as can be seen fror, the rable-4 9  wItot any detrimental effect on the grain yield. 

Table - 4  
Grain yield of rice in kg/ha, under different doses and schedule of ni trogen applicatio.. 

No, 

	 ± rig 
Plant- IGLDLT 3CLAf F' 

ge n 
applied 
kg/ha 

1974-75 

I Crop 	IlOrop 
1975-76 

ICrop. 	lICrop 

1 50 25 25 100 3574 3347 3509 2404 
5025 25 100 3260 3242 3860 2271 

3 37.5 18.75 18,75 75 3248 3256 3704 2349 
37.5 	18,75 18.75 75 3423 3529 3743 2377 

25 12,5 12,5 50 3451 3353 3743 2271 
6 25 	12,5 12.5 50 3360 3242 3548 2053 
7 No Nitrogen P2s and K20 

Only 	 
3306 2853 2963 2104 

8 No manure 2554 2918 3002 1792 

- Jys after t:ransplantjii-
i I - :onthl Initiation 

Note 
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8. When the field preparation and  planting are done on rainy days  

(Vjrupu season) aostpone the application of basal dose of  
nitrogen to the early tittening stae.(j.O days after planting). 

In order. to. obtain .axi.0 nitrogen use efficiency by reducing 
lose  of nitrogen through seepage and run off, it is recorra- ended to 
postpone the eaPlication of tIe basal hose of nitrogen to 10 days of 
planting, in case transplanting heppebs to fall on heavy rainy days. 

9. Under the ii:ited. availability of nitrogen apply it 7 days before  
panicle initiation. it is the bbest tire  of topdressing. 

Under resource constraints, the cuanti ty of nitrogen proposed to 
be applies is lit-  ited, it is test t  one 7 days before panicle in 	n itiatio 

,in the better advantage. The results of the trial under this aspect is 
illustrated under idable - 5. 

Table -5  

Mean grain yield of two varieties as influenced by time of application 
of nitrogen. 

lime of application of Nitrogen 	Total 
ly 	 kg/ha . ii tro- 

gen IO. 	 7 days Planting Tillening before P I P-I kg/ha. 

Mean grain yield 
of two varieties 

kg/ha. 

241.8 

2 	50 	--- 	 - 	50 	 3010 

3 	-- 	50 	 50 	 3084 

4 	 50 	 50 	 3354 - 
5 
	

2.5 	25 	 50 	 2956 

6 	-- 	25 
	

25 	50 	 3037 

7 	25 	25 	 - 	50 	 2029 

8 	25 
	

25 	 50 	 3192 

The maa grain yield of varieties was observed to be axinun 
w'ien 50 kg of nitrogen was cor'ipletely top dressed 7 days before 
panicle initiation. 

1,0. Adopt agronoic practices for increasing nitrogen use efficiency, 
(a) Application of nitrogen in the reduced zone.is  better utilised 

by rice crop for grain production. This is illustrated under Thble-6. 
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Table - 6 

Grain yield of :ice in hg/ha, as influenced by methods of a pol i Ca tio L1 

ft 

2 

Dose 	cf 	Jr 
hg / ha 

0 

20 

28 

28 

Noca of arlication 

Split boa cas t 

Placerent as rudballs 

Placement as briquets 

Grain yield 
kg/ha 

2770 

3309 

3327 

3192 
5 28 lncorporatec' as SCU 3372 
6 56 Split broadcast 346 

7 56 Placement as mudballs 4163 
8 1 . 56 Placement as briquets 37i4 

9 56 Incoiorated as SCU 3912 
10 80 Split broaeast 3804 

-'IT 	: SCU - Sulphur coated urea. 

(b) 	Incubating urea  with rioist soil for 24 hours in the  r or; osjtjon of 15. 
Incubating Urea with mois t soil for 24 hours aids in the conversion of aiCe form of nitron into awonicaI forr.i. 

Aronjca1 form of nitrogen is readily obsorbed by the rice plaMs 
and there by Lhe 1053 of nitrogen is kept under miaiu. 

Blending Urea with neem caka. 

The effect of neen cake coated urea on te yield of rice 
is illustrate-  in the iable-7, It ray be seen that neei cake blended urea recorded the highest yield of grain. Well powdered 
neerr4eake is to be mixed with urea, in the proposition of I part 
of cake to 5 part of urea by weight. This mixture may be applied 
after draining the field:, 

Tab ie-7 
Grain yield of rice as lafluenced, by Urea applied along with 
aitrifjcation inhibitors.  

freatments 	 Grain yield (kg/ha.) 1. Urea 	 2688 2.  Suiphercoated Urea 3712 
3.  Shellac coated Urea 3674 4.  I BDU 3402 5.   Neem cake blended Urea 4296 

(c) 

& 



1974-75 
Virippu Mu. adaan 

1975-76 	 1976-77 
Virippu Mundakan Virippu 	Mu. ndakan 
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11, Chbose Cheaper Fertilizer materials. 
Nitrogen aplieatjoa in the form o urea is cheaper than the 

nitrogen through au:moniu[ sulphate. Lihewise, the application of 
2 05  in the form of Nussorje rock phosphate is cheaper than Sup --r 

Phosphate anlff thcrefore consiCrabje economy in the price of te nutrients can be achieved, 

12. Apply phosphatic  fertilizer once  in two seasons in areas where  
there is no mar 	resonse to phosphorus, 

13•  Apply potash once in two seasons in arears where there is no  
marked response to  i.otash. 

The studies conducted on the possibilities of skipping 
P and K have given clear evidence to substantiate the above recom-mendations, iie results under Table-8 show that in soils where 
F and K application had no response, these two nutrients could be skipped over for one or two seasons without considerable decline in grain yield. 

table  -8  

Virippu Nundakan Virippu Nundakan 
11 NPK NPX 	NPK NPK NPK NPK 2 NPK N-- K 	N?K N-K NPK NK 
3 N-K NPK 	N-K NPK N-K NPK 4 N K N -K 	N-K NPK N -K N-K 5 N-K i'JPK 	N -K N-K NPK N-K 6 	N P K N F- 

N P NP- NPK NP- NPK NP- NPK 8 NPKNP - 	NP- NPK NP - NP - 9 	N P - N P K 	N P - 	N P - 	N P K 	N P - 10 N - - N- - 	N- - 	N- - 	N- - N- - 

Skipping P or K, according to position, 

Grain Yield kji/ha. 

Virippu idnndaan 

	

I 	35 	3223 	3538 	2581 	2262 	2127 

	

2 	3560 	3042 	3758 	2271 	2615 	2458 

	

3 	3643 	3144 	 3605 	2337 	2548 	2524 

	

It 	3566 	3276 	3406 	2138 	2249 	2293 

	

5 	3346 	3267 	 3638 	2337 	2637 	2623 

	

6 	3649 	3210 	3638 	2249 	2482 	2480 

	

7 	3467 	3056 	3781 	2083 	2328 	2403 

	

8 	3566 	3236 	3627 	2194 	2372 	2315 

	

9 	3616 	3267 	 3649 	2315 	2535 	2469 

	

10 	3538 	3329 3265 	2017 	2328 	2260 
0 
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ntrol  measures against insect pests and  14. Adopt tiL:eiy co 

diseases. 

imely control measures against insect pests and disease based 
on surveillance raet:odology wiU go a long way in securing the 
normal yield of grain at the sane time reucing cost of Plant 
frotectoa 

15. Harvest th crop at optimum moisture centent•  

Harvesting the crop at the correct stage would avoid loss due to shechTing. Th optimum moisture percent for harvesting cf 
the crop has been found to be 18 to 24 percent. This would also 
improve the :illiL1g recovery of head rice. 
III. The I rovenent expected after following the i2echuology by  

the selctd, i'iarginai £armer.  

By adopting the 15 point strategy explained above the 
cost of cultivation can be reduced to an extent without sacrificing 
the field. 

	

v. 	Proceuye to he followed  

The farmers are to adopt the appropriate technology suitable 
far their coaditjon 

	

V. 	Infrastructure required by the farner  

	

(I) 	Dainc.a seeds during April-hay at te rate of 30-40kg/ha.s.80/- 
(ii) Stan ]-34 5 litre/ha 	Ps. 150/- 
(iii) ieen cake. 

	

VI. 	Availability of Ito inputs: 

All the inputs require',  are readily available in the 

VII. Cost involved in the adoptici of the fchaology by each  
Farmer. 

This depend on the technology or technologies followed 
by the individual farmer. 

narke t. 
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1. Title of tee hnoloy 	Cheaner feed f'mulated for cattle 
for adontion by farmers. 

2. &'nerimental evidence: 

Attamts have been nude in the De'iartment of 
nutrition, College of Veterinary and. Inirr.l Sciences, 
eral, 	ricultural University to identify cheav and locally 

available agricultural or indzstrial y-rrodt feeds, for 
incorioration in the cattle rations. Several such feeds 
have been analysed for their "roxirnate irinci"les and some of 
them have been tested through animal ex"erimentations. The 
results of these studies indicate that many of these uncon-
ventional feeds can be 1rofitably incor"orted in the con-
centrate feeds of cattle at varying levels, without any 
adverse effect. Though many of these bye-"'roduct feeds are 
available only in certain  areas of Ihe state or in certain 
easons, the farmers can nake use of then for home mixing 

of rations wherever nossible. Cheaper feed formulae moor-
1orating only four of the Promising bye-')roduct feeds avai-
lable in llenty  in our state, are nrolosed for ado1'tiofl 
by farmers. These bye-Products feeds are (1) Rubber seed 
cake (2) Pavioca  starch waste (3) Silk Cotton seed and 
(4) Th)"ioca leaf meal. 

3. The imProvement ex1'ected after f oll.owing  the technology  
by the selected narc'inal farmers: 

The farmer will be benefited by reducing the cost 
of feeding of animals by about 	if these chea1  feeds 
are mixed at the home °remises. Rubber seed cake and 
tlja starch waste can be obtained from market and the 
taioca leaf meal and silk cotton seed can be "roe ured 
locally by the farmer. 

4. 2rocedure to be followed or the Package of ractices  Go be 
f oil owed by the farmer: 

The following bye-Product feeds are recommended 
to be inc or 1  orat ed in the rat ion rnixt ur e by the farmer ut o 
the levels set by ex"'erirnents carried out. 

1. Rubber seed cake 
2 • 	i oc a starch wa st e 
3. Silk cotton seed 
4. Ta'joca leaf meal 

Level of feed in  
concentrate ration  

- 	30% 

- 	25% 
- 	20% 

30% 
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yPical ration formulae 9  incororating one of 
the above feeds in eaci. ration, are given bel 

Rat ion-I 	 For 100 kg.feed 
Rubber seed cake 
Groundnut cake 
Rice bran 
i&ioca chirs 
JY[ineral Iixture 
Salt 

300O k. 
22,00 k. 
25.00 ka. 
20.00 k 
1.5 	lr 
1.5 kcr 

Rat ion-Il  

Tai 	starch waste 	- 	25.00 }y 
Groundnut cake 	 - 	30.00 k 
Ginrilly oil cake 	- 	10.00 kg 
Rice bran 	 - 	32.00 kq 
'ijnera 	re 	- 	1.50 kc 
Salt 	 1.50 k 

Ration-Ill  
Silk cotton seed 	- 	20.00 kq 
Groundnut cake 	 - 	28.00 kg 
TaPioca chi°s 	 - 	24.00 k 
Ric e bran 	 - 	25.00 1c 
Iviineral mixture 	- 	1.50 kg- 
Salt 

 
- 	1.50 cjr 

Rat ion-IV  
Tauioca leaf meal 	- 	30.00 çy 
Groundnut cake 	 - 	30.00 k 
Ta'cioca chiPs 	 - 	22.00 kg 
Rjc e bran 	 1 5.00  1 
Mineral mixture 	- 	1.50 k 
Salt 	 - 	1.50 kp. 

5. Infrastructure required 
by the farmer NIL 
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6. Availabilitv of in1 utc: 

Rubber seed cake and ta2ioca starch wastes are 
available in the rubber seed oil extraction factories 
and starch fact dries resectively. i'hey are available 
in the oPen  tm.rket also. The Silk Cotton Seed and taioca 
leaf meal are to be collected and Dreserved  by the farmer 
at aroriate seasons when they are available. 

7. Cost involved in the adotion of the technology by each 
farmer: 

The cost of 'Pre'."aring, the feed mixture will be 
availate, but on the average cost of Drel)arinq the feed 
as Iler the above formulae will be about Rs.81)_90 Per 100 
k feed. 

8. Remarks: 



Multiplication of Goats fcr Milk Production 
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1. Title of Tea hnoioy: 	Iiltiljca ion of Goats for 
Jilk L rod ucti on.  

2. &Perjme1tal evidence: 

The cot has for ayes been a provider of milk, 
meat and valuable frna unure. It is not every farmer 
ca 	iot afford to keeP a milo h cow. Lut with less caPital 
investment and resources, even the poorest landless agri-
cultural labourers can keep a goat or two to oive some 
milk for the family and rovide additional income by sale 
of 	In the °roramme for imrovin the standard of 
living of the rural oor 
asPect. 	 coat rearing can form an irnortant 

In Kerala, the well known breed of goat is 
ialabari/loca1 goats. They were found to be poor milk 
producers. Over and above that they were also with 'oor 
growth rate. In the A.I.O..1 . on Goats, at the Kerala 
Jricultu1. University, atteriPts were made to improve 
the production, growth and reproduction Potential of coats 
in Kerala by cross breeding utilising superior exotic 
breeds of goats, Saanen and Aline. The aninls are bred 
by Artificial Insem1naton. The crossbred goats, Saanen 
x Ylabari and 11-Pine x DtLlabari, showed better growth 
rate and also kidded earlier than local coats. Crossbred 
goats produced 3 to 4 times more milk in a lactation than 
local goats. i?he lactation length was also found to be 
hicher in crossbreds. 

Observations Lade so far x indicated scoPe for 
imrovng the milk °roduction caacity of goats 'by intro-
duction of exotic ermlasm. In the villaces around 
lnnuthy, (project centre) the farmer's goats are bred to 
the crossbred bucks. Under individual care and management 
in the farmers' homesteads, the crossbred goats 1'erf arm 
much better than local goats an they fetch very high 
Pric e. 

The crossbred bucks were su °ljed to farmers, 
develoinc agnctes and charity institutions of the 	ate 
for breeding uroses and the reports from different parts 
of the state are encouracinc. 

The brief account furnished 
there is great scope for deve1oig t 
able much animal in the villac35 and 
Of goats for milk production for the 
Agricultural labourers is envisaged. 
bucks to different parts of the state 
is envisaged. 

above show that 
he goat asa profit-
the mu1tilication 

srill farmers and 
Suly of crossbred 
for breeding P urose 
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3. The imrovement ex ected after followi 	he tee hnolory 
bY the selected TargijaI 1'arrners 
.. 	.L 

The crossbred bucks to be maintained for breedtn 
1"uT''oe at different recions of the state .4rp. ex1ected to 
nroduce number of coats with bettur cenetic ontial for 
milk nroduction and growth rats. It is exected to make 
goats as much dairy animals as cattle by the 	1 1ication 
of suitable care and nuracrement nractiss. '.he milclq 
goats will meet the milk requirements of the 0oor sections 
of the society and also will provide them with additional 
income through sales of kids, meat and nanue. 

4. •rocedure to be followed or the Packae of Practice to 
be foil owed by 'the farmer- armer: 

Crossbred Crossbred bucks either Saanen c i"àlaLari or AlPine x 
IValarj nay have to be naintained by a Progressive farmer 
in one locality, bucks can aiso be maintained in the local 
Veterinary Institution or farmer 	Co-opera tive Sietiee. 
In certain localities missionary institutions can also 
maintain cross bred bucks for breeding nr°ose. The 
services of those bucks can be made available to mate the 
does of local farmers. l buck can be used for serving 5 
to 6 does Per week. The institution may not levy any fee. 
ut local farmer can levy nominal charge of R.3 to 4 Per 

natinc, for meeting the eaintenancc cost of a buck. 

A female kid attains maturity by 12 to 15 months of 
age. The oestrus cycle in goats is with a duration of 21 
days and the actual heat neriod is for 24 to 36 hours. 
Frequent lashing of the tail, bleating, tendeflcy to znount 
other goats or allowed to be mounted by other goats and 
mucous discharge from the genitalia are the iitortant signs 
of heat. The oPPertune time to mate a doe in heat is at 
the middle heat Period. If the heat signs 0ersist even 
after mating, thee is no harm in mating it again. The 
gestation veriod in goats ranges from 145 to 52 days with 
a mean of 150 days. The doe ones bred if fails to come to 
heat again after 21 days it is an indication of c one e'tion. 

A lean to shed with wooden 'ilatform covering an 
area of 1-" to 12 sq • f e e-b aln ears to be ideal  f or a buck 
shed. The buck tray have to be fed 2.5 kg of rreen leaves 
and 1 kg of concentrate ner day. 

5. Infrastructure required  by the farmer: 

purchase of a rossbred buck at Rs. 417.60. 
Luck cn be Purchased by a Oroaressive farmer or collecti.-
vely by farmers of one area. Charitable institutions and 
develonment agencies also can 'urchase the bucks and. 



08 : 03 

entrust to a farmer for maintenance. The farmer concerned }s to make availaule t he services of the buck for mat inq  
the does of farmers In the locality. ranks also can 
advance loans for the urc base of bucks. levying of 
nominal chare/rratjn also is justifiable. 

6. Availability of  inuts: 

The 
button at the 
Agric alt ural 
institutions 
ordinated Res 

crossbred bucks are available for dist.ri- 
LI .0 . .. on Goats for milk' unit, Kerala 

University, PArnuthy. Interested farmers/ 
ray write to the Geneticist, All India Co-
carob xrojec-t on Goats, P'ànnuthy, 

7. Coat involved 
each farmer  

in the ad oPt i on of the t ec hn ol oy y 

    

Rs. 
1 er annum for 
shed. About 

417.60 for the °urc base of buck. About Rs. 60c/. 
feedjn and fts.200/_ for construction of a 

Rs.25/- for veterinary aid. 

servic e. F or individual farmer for ntin the doe Rs-3/-

8. Rerrarks: 

Traininq in coat rearjn with &ecia1 errPhasis 
to buck rearine can oe itxarted by the I(erala tricultural 
University. 

oPularisatjon of I.I. in goats for multi'li-
cation is another ossi bility, about which more details are 
yet to be worked out. 



Pulses and Groundnut in Rice fallows 



1. iltie of ilCchacloLy 
2. Experimental evidence 

3. Cost involved inthe 
adoption of the 
technology by each 
farmer. 

4. 77eriarks. 
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Pulses and groundnut in P1cc fellows. 
jhe trials and demonstrations conducted 
in Flee fallows under the Village adoption 
scheme and National Demonstration Project 
reveal that the cultiva Lion of groundnut 
and pulses in rice filows is economical 
and profitable both for the farmer and 
for increasig tl'c fertility of the land.. 
iThe farmer can anticipate be tter economic 
returns from his limicted land through 
multiple cropping. An average rofit of 
its.800/- end Rs.1500/- per hectare can be 
obtained by cultivating pulses end groono-
nut in 7ice Fellows. 

page 85 & 86 of annual 7eport. 

:Irrigation once in 10 days in the ease 
of Groundnut 

:Groundnut seeds can be procured from the 
farmers who conducted the Demonstrations 
in Trichur Tis±rict, through the National 
Demonstration dtaff of Kerala .gricultural 
University. The seeds will be decorticated 
and supplied to the required cultivator 
at their cost. 

Seeds of pulses are available, from the 
Rice esearch Station, Pattambi. 
For pulses of Rs.800 per hectare. and 
for Ground Nut s.160O/- per hectare. 

Flee fallow Cultivalon is a necessity 
for the marginal farmer for getting 
returns from his limitted land! resources. 
Proud Nut as an oil crop has immence 
potentialities for starting Agro based 
Industries in Keral 

5. The improvement 
expected after 
following the 
technology by the 
Selected marginal 
farmers. 

6. -be rocedure to be 
followed or the pachaoc 
of practices to be 
followed by the former. 

7. infrastruce required by 
the farrier 

8. Availability of inputs 

PACKAGE OF PRLO dIOS FCF GROWING GROUNDNUT IN RICE FALLOdS  

Soil: 	. Well draine:, sand soils having high water table will be use- 
ful for raising as an irrigated crop. In other soil types, irrigation 
will have to be provided as and when required. The field is ploughed 
three to four times. Two tons of well rotte..n cattle manure along 
with N.P.K. at the rate of 10: 50: 40 is apolied and final ploughia 
and levelling are done. Furrows and beds are formed at 30cms and 
1 metre apart, respectively. 

4 
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Ground nut seocTs, kollaehi-I, Polla CIA- IT, EW-29  .1J-7 varities 
can be used for planting. 
Seed rate  

80 to 100 g of grounnut kernais are required for planting 
one hectare. 
Spacing : 	20 ems IT 10 cms 

From plant to plaat and row to row. The sowing may be 
done in such a ma icr that' the entire beha should he covered with 

groundnut foliage wit. in twenty days of planting of t1 seed. Other-
wise weed grwoth will have to be controlled by hand weeding. 
Irrigation 

Irrigation may be gicn as and when necessary. 
Top dressing with lime  : 

The crop required ample amount of lime especially at the 
time of pod formation. Lime and ash at the rate of 500 kg each per 
hectare may be apIiecT as top dress'ithin 25 to 30 days after sowiLig. 
iarvest 

The crop under rice fallow conditions will be ready for 
harvest within 100 days. Larvesting may, be done irmediately. Other-
wise the crop will be atiaeked by Tikka and. leaves will be wilted or 
the pods will be eaten away by pod borers. 

PACKA G CR TO ICES FOR FTJLSdS Id RICE FALL0!S  

In 	rice faliows, a tentative package of practices was 
drawn up in consuletion with the officers of the Deoartmen -t of 
Agriculture, for implementation in Irmers fields  The package of 
practices drawn p and implemented and found to be well suited 
consists of the following items. 

I. The field is Ploughed twice when the field attains field 
capacity. iThen lime is applied at the rate of 150 to 250kg.ha. 
depending upon the phI of the soil. 

2. Urea, sperahosphate and Nuriate of potash are applied as 
basal at the rate of d:R:K, 10:30:10 kg. per hectare. 

3. Cowpea seeds at the rate of 25 to 30 kg per hectare are 
broadcast over the ploughed field. 

4. A wooden plank is drawn out to level the ploughed surface. 

Seeds: 
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5. Irrigation channels are to be provided 2 metre apart, to serve 
as efficient water eourse$for irrigation, 

6. tree solution within 2.5 to 3% strength and Dimecron 250 ml. 
in 500 litres of water per hectare was sprayed twice duriag the 
growth period of the crop. First spray is given witI-jin 20 clays 
after sowing and the second just before flowering (io litre water 
250 gm. Urea + 5 ;1. Dimecron). this method of a;'licatioa of 
Urea and insecticide, was found to help in increasing the leaf area 
of tee pulse crop quickly and tI. ereby resulted in come thering the 
weeds. The systemic insecticide direcron controls the sucking 
insects and to an extent solves the stray cattle problem. The 
cattle owners a-re releetuot to send out their cattle due to 
fear of food poisoning from the sprayed fiel0s 0  

7. Choice of the varities : 

In cowpea, different duration groups are now available 
(table - I). According to the soil type and its moisture retension 
capacity the chocice of the best suited varieties can be made. 



0 
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Title of the tea hnoioy: 	aOhANIoN RCrPLG OF UROLINDNTJT 
WITH TJL?IcXA IJ' KRALJL 

.L. 

Taicça s the second aior annual crop cultivated 
in an area of 316, 0  hectares in Kerala, both for food and 
for commercial "uroses. It, is ianted eithar on., individual 
mou.pds or on ridges. Usually it takes about two months for 
its establishment and dcveloment of a leaf cano1.1y. The 
croP is harvested, in about ten months time. 

In order to take advantage of this situation, various 
multiPle cro')in Patterns were tried at various Research 
Stations in the State. The Central Tuber Cro Research insti-
tute, Sree1.ryam, Trivandrum has recorded that among the inter-
croPs tried in taioca, groundnut fits well in the croPing 
Pattern. This will increase the net Proiit for the farmer. 

.Investigations conducted at the Rice Research 
Station, 'attambj. in 1975-76 has indicated that groundnut can 
be grown with taPioca as a com°anion cro1  where the groundnut 
was sown in two rows on each side of the ridges on which the 
ta1 ioca was Planted on the same day itself. In Indonesia, 
groundnut is intercro1 Ped in large scale for obtaining oil 
seeds as well as f or the ?u.rPose of Production of 1nulms(leaf 
and stem) as fodder for cattle. 

ven though research data are availai.ile for the 
develoPment of groundnut cultivation, these have not been 
effectively communicated, to the farmers. 

In order to fill u' 'this extension ga1", the Kerala 
ricultural University took up a 'rogramrne of trials  and 

demonstrations on farmers' fields in Trichur district during. 
1976-78. This was on marginal'and subnrginal uplands under 
rainfed conditions during P'y-June. 

n these demonstrations conducted under the National 
Demonstration xroject, an a veraq.e yield of 1263 kg. of dry 
groundnut Pods and 2481 k. of haulms (Fodder) could be obtained 
at an average cost of Ps.1 ,47/_ Per hectare within a Period of 
hundred days. 	The gross income from groundnut 'ods and haulms 
was esti'nated at Rs.2,778/- Per hectare. Since the groundnut 
is intercro 1 ed at the time of Planting taioca, the cost of 
seed and harvest charges alone are the rrain items of additional 
exendi'ture that the cultivator has to incur the cost benefit 
ratio being about 1:2. It is also observed that in conarison 
with the croP, the yield of ta"icna has riot,ecreased due to 
this coanion cr6P1 in system. The average yield data recor-
ded from the demonstration on conranion crving of groundnut 
with tapioca conducted during 1076 to 1978 are given in the 
table No.1. 
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These demonstrations have indicated the immense 
Possibilities and Potentialities for inQeasing the income 
of the farmer from the irarinal and subaurginal uPlands under,  
rainfed conditions. This c &Vanion C r o1vj llg  Pattern has the 
following adv.taes. 

1. The coanior, cr0 1 ing 
only a eitrile adoPtion 
whtoh the farmer needs 
groundnut seeds at the 

2 	2he crop is raised as a con*anion crop, no new 
land need be set apart for the crop. 

3. In 	e mooculture of taiia the time lag 
factor is as much as ten months. This new 
croing 1,)attern Pattern has the advantage of earlier 
returns. 

The 'production of 'ulses in the Ste is being 
reduced yearafter year. 	the adotion of 
the present technique of intercro"itig, at 
least on lakh hectares can be brou'ht under 

oundnut in the near future. Thereby the 
Present Production can be aug-mented several 
times. 

5. Pulses are cheaP form of roteins. Theavaila-
bility of these 'rotein rich food in the country 
side will 7o a lon.g way in meeting the 1•rotein 
requirements. 

6. The Production of haulms durink7 the lean eriod 
for green fodder (Auust-Setember) is a boon 
for the farmer. 

7. This croP'ing system will create additional 
enloymeut 'otential in the villages which is 
estin'ated to be 60 unskilled work days Per 
hectare. It will be therefore be highly 
advantageous for the un-emPloyed labourers of 
the villages. .venat a rough estimate one 
lakh hectare can immediately be utilised for 
the c omPani on croing Programme, which will 
generate 60  lakh work days during the cr& 
season. 

8. X roduction of oil seeds within the State will 
lead to the establishment of oil ised agro-
industries in the State. At Present for ground-
nut oil and cake we are comPletely dependent 
upon other States. 

Prorramme suggested is 
of a sowing Practice by 
only to dibble the 
time of Planting taPia. 
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9. The develo'merit of oil Laced 	ro-Ifldustriec 
in 'the State can also absorU large number of 
skilled labour. 

10 , The groundnut cake obtainable from this indus-
tr/nutritive cattlefod and also an 
organic tllflUJC which is in great demand in 
this State for te aeoveUroSCs. 

Due to this I 	-!,c o!) being latter the yield of 
tai)ioca as he uase croP, is not affected. being a leguminous 
croP the fertility eta tue of the soil is also enhenced due to 
the cultivation of groundnut. 

The ac1ge of •ractices for growing groundnut as 
c ornanion. cro' with taioca is given searately. 

'Iational Demonstration farmers at the rate of Rs.4/- er kg 
of 'ods. The nods will have to be decorticated before 
Plantifl°. 

Groundnut seeds: 

rciinrThirt seeds caIn be arranged from the local 
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DATA OLTAIN. FROM TEE CULTIVATION UP GROUNDNUT AS A COANION CR' WITH TAIA 
UFDE, R THE NATI ONAL DEMONSTRATION 2R OJi1, IN TRICHUR. DISTRICT DURING 1977-78 - 

AV.AGE DATA OBTAINED FROM SEVEN  DEP11ONSTRATIONS ARE GIVEN. 

No. of 
	Avere yield 	Averag e Average 	yera--e 	•ro'it from Avrage 	Average yield 

bc a - 	of dry ground-  yield of additio- additional the inter- yield of 
	taPioca where 

tions 	nut Pods. 	haul me. 	nal in- expendi- 	croP of 
	

taPicca as it was inter- 
come. 	ture. 	groundnut. 	'ure croP. croPn ad. 

kg/ha 	 Rs. /hs. 	Rs./ha 	Rs./ha 	ton/ha 	ton/ha 

7 
	1263 kg 	2481 	2,778/- 	1467 	1311 

	12.280 
	12.250 

Cost benefit Ratio 	1:2 

The demonstrations were conducted on submarginal lands. Hence the yield of ta'1 ioca tuber 
was couVaratively low. 

Taioca variety-M4 	 C ost s: 	Groundnut seeds 	Hz. 4/- kg 
Groundnut variety-TM\T2 

	
Groundnut Pods 	Ps. 2/- Icg 
TaPioca tuber 	Rs.O.2 5/kg 
Men at P.8/- ncr day. 
Women at Rs. 6/'- 11  er day. 



10 : 05 

tACK!.GE OF  i'R AC,  TIC FS - GROtThTDi[JT AS . OOi"FANION  
CR0TIPiT PAIC0A 

raratorycjivaion: 

Preore the land and form ridges or mounds dePend-
ing uPon the soil tyPo and toorahy of the land in order 
to ensure good drainage. The ridges nay bere1'ared at a 
distance of 1 metre al)--u--t and 0,75 metre from toP to to in  
the case of mounds. 

Sowing: 

Tai?icca sets may be 'lanted ')•5 metre aart on the 
ridges on the toP of the moinds. Groundnut seeds are diDbled 
on the same day on both sides of the ridges in two rows at a 
distance of 2P cm. between 'lants and 20  ems, between rows. 
16 to 2n seeds are to be planted in case of mounds ie., 6 
seeds at 2 ems. below the toP of the mounds and 10  to 14 seeds 
at the lower circle. Sufficient sPace has to be left at the 
lower side of the mounds as well as at the to Portion of the 
ridges and mounds. 65 to 75 kg of decorticated groundnut seeds 
are necessary to dibble one hectare. 

Quality seeds should be used in order to ensure 
early establishment of groundnut. 

nures and fertilizers: 

At the time of Prenarati on of land organic nanure 
at the rate of 5 tonnes and fertilizers at the rate of 34  kg 
each of NEK per hectare are added oef ore the ridges or mounds 
are formed for taia. 

Season: 

1y to June is the best time for 1fljflq  taia 
and groundnut. 

Varieties; 

1. Tapioca 

2. Groundnut: 

Y4 is highly suited for this croP1' ing 
Patt em. 

Erect varieties such as TMV2. 
MV7, ollac hi-I' and ollachi-2 

are suited for dibbling. 

1st toP dressing: 

At the time of flowering groundnut ie., 30 days 
after sowing aP"ly 50  kg each of fresh lime, and ash Per 
hectare and earth uP. Weeding may also be done, if necessary. 
Do not disturb the soil 45 days after sowing. 
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2nd toP dressjn (For taioca alone): 

fter the harvest of groundnut, taioca may be 
earthd uP inc orPorating N.. and K. at the rate of 17 kg. 
each 1er hec tare. 

Xest and disease of 	oundnu: 

Incidenoe of leaf caterpillar may occur. 
Ihe nests can be controlled y dusting 
i,indan e. 

Rates and rodents: For the control of Rodents, aait with 
zinc Phpshide or any pthe rodenticide. 
When it is mixed with fresh c oc onut 
kernal Peelins, zinc PhosPhide is an 
excellent rat killer. 

Disease control: 	Tjkka leaf 5P ot may aP ear at the late 
Ira turity neriod of nut. Usually, no 
control measures are taken as this 
disease generally is noted towards the 
time of maturity. 

Harvest: 

Groundnut can be harvested when the crn foliage 
turns yellow. The cron should be harvested within a Period 
of Vn days from sowing. Otherwise the croP will be affected 
by TikIa disease or the Pods attacked by Pod borers. 

Immediately after the harvest the nuts should be 
dried in the sun for five to six days. 

Haul ms:  

The bhusa is a nutritive fodder for cattle. 

Yield: 

An average yield pf 1250  kg of gr oundnu Pods as 
well as 2900  kg of fodder ca be ebtained. from the intercrop. 
The yield and quality of tanioca has not been found to dete-
riorate due to this intercroining Pattern. 

Rest control: 
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3, The improvementex-
pected after following 
the technology by tec 
selected marginal 
farmers: 

4. The procedure to be 
followed or the 
package of practices 
to be followed by 
the farmer; 
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ecycling of animal and plant wastes 

through inland fish farming. 
The Principle of cuick organic recycling 
LO, Qaxirrise prouction has been put to 
practice through the integrated farming 
of crops, livestock aR  fist. it has 
been found from experiments conducted at 
_thy using poultry manure in fish 
ponds and at Kumarakom using dairy farm 
westes, cowdung, wash water etc. that the 
croduetion of fish could be increased 
considerably by judicious use of farm 
ya • wastes and waste water. Cowdung has 
been found to produce zooplankton blooms 
as opsins L phytoplanhton blooms caused by 
hice iso of inorganic fertilizers. In 
henral organic manures are superior to 
inoeganic for tilizers in fish farming end-
ure easily evaiabIe in tee Farm itself. 
Inorganic fertilizers 00a be used, however 
to correct the deficiencies in the pond 
soil and water. As such, in hometead 
farms, the agricultural wastes, cowdung, 
urine, wash water, poultry and piggery 
wastes, etc. could be profitably used in 
the fish ponds for increasing fish pro-
duction. however, organic manures SiOuld 
not be used too much so as to pollute 
the waters and create oxygen deficiency 
in the water. 
The farmers can anticipate better economic 
returns from his limited land trough 
mixed farming of Crops, Livestock and 
fish. Fish Farming need not be looked. 
upon as competitive with general agri-
culture, but can be practised as a com-
pleneotary activity. It will be realised 
that apart from te usefulness of a fish 
po!d in water conservation aad storage, 
farm yard wastes could be profitably 
used for increasing fish production. 
The bunds of the ponds should be 
strengthened so as to retain atleast 
1.5 meters of water. ibe weeds and 
unwanted and predatory species of fish 
should be eraicaed:. in case of big 
ponds, which cannot be easily drained 
end dried, poisoning with Mohua oil 
cakes,(-) 150 to 250 ppm is recommended. 
Fingerlings can be stocked only after 
about 15 days, after conducting detoxi-
fication tests. 

It is advisable to have the Dairy 
Farm or cattle shed near the fish pond 
at an elevated place. The wash water 

1, Title of technology 

2. Experiuental ,  Evidence 
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and urine could be collected in a small 
cement cistern bygravitational flow ad 
the:i lead from there by pipes or channels 
into the different fish ponds. It is 
octinated that the yield of dung per cow 
aer aaaun would be around 7.3 tonnes, of 
fodder waste 1.5 tonnes anc urine 4,4  kid 
3itres. 	fhe dung, urine and fodder waste 
resulting from keeping a single cow cara 
be used in fish ponds extending to about 
one bee Lare, piovidec the average depth 
of water is iore than 1.5 n. if the water 
is shallow lesser doses should only be 
used to avoid denletion of dissolved oxyge 
Daly wLcn now ponds and nursery pond;s are 
orcuaree the cow dung could be broadens te 
in diluted form, in stocking ponds, the 
eoe' 

 
rung should be put in small heaps cnl. 

to enable gradual leaching of thenu tric nt, 
frcatment of water nay be required 

for correcting acute deficiencies. First 
of all, lime is applied to correct PH if 
required. Organic manures are then applied 
and inorganic fertilizers like super-
phosphate is applied later, if required. 
Inorganic nitrogenous fertilizers need not 
be cplied. Compost of aquatic weeds can 
be apelied. 

The well-formed outer bunds of the 
ponds could be planted with coconut seed-
lings. i7he narrow inner bunds could be 
used to raise horticultural plants accord-
ing to the type of soil of the area. 

The fish ponds stocked with finger-
lings of species like Catla, 7ohu, Mrigala, 
Common carp, the Chinese carps, Pearl spot 
etc 0  could be harvested any time after 
about 9 to 10 months, if breeders are not 
required. 

5, Infrastructure 
required by the Farmer:: 

6. Availability of 
inputs 

7. Cost involved in 
the adoption of the 
echaology by each 

Farmer: 
8. Remarks: 

Fish ponds, 
A regular source for the supply of the 
required quantity of seed is to be ensured. 
Usually the Fish Farms run by the State 
Fisheries Department will be able to supply 
the seed of Indian Major Carps and the 
common carp. The seed of Pearlspot is 
available for purchase from the Fish Farm, 
Vyttila of the Kerala Agricultural 
University. 
Cost of consgtruction of farms is highly 
variable accordingto tie type of soil 
and location of the ponds. Existing ponds 
are to be utilised, as far as possible. 

: More research is under way on the different 
aspects of the technology to suit the 
different situations. 
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1. Title of Technolo'y 	High Density ineale Iantirr. 

2. &rimental evidence 

xeriment to assess the rith and yieldof 
Pineal)flle variety 'Kew' asinfluenced by 21 lanting 
densities were conducted at the ineaP1le esearch Centre, 
Kerala 	ricultural University, 1TeTlanikIra durin the 
years 1 974-76. The design of the exPeriment was sPlit 
Plot with seven rePlications. The observations recorded 
on growth characters of 1'lants. revealed that 'oPulation 
densities did not influence leaf roduction, leaf area 
index and duration of 1 lant cro°. 	roduction of suckers 
Per Plant was seen influenced by s0acings. 

Data on Productivity showed that the average 
fruit weight with crown was not affected by the Population 
densities whereas it influenced fruit weight devoid of 
crown. The cost benefit analysis thouhindicated the 
advantage of adopting sPacing  of 75 cm, between trenches, 
from the °rac tical Point of view of eay arono.o rac ti-
ces especially in ratoon crop season a P6u1aion density 
of 53,333 suckers/ha allowing inters- 'aces of 90 cm between 
trenches, 60  cm between rows and 25 cm between plants was 
best. 

Table 2. Yield characteristics on different Plantin7 densities 

verag e Average Average 
fruit 	fruit 	weight 
weight weight of 
with 	without crowns 
crown crown 
(kg) 	(kg) 	(kg) 

Yield of 
	

Yield of fruits 
fruit s/ 
	

Per hectare 
hectare 	without crowns 
with crown 

(tons) 	(tons) 

2 3 	4 5 6 

1.53 1.112 0.230 69.24 5048 

1.61 1.346 0.170  80.83 71.76 

1.37 1.171 0.190  87.05 74.35 

1.55 1.374 0.170  91.63 81.46 

Tr eat - 
men t S. 

1 

i s  



1 

185 

166 

1 S7  

2 

1.65 

1.42 

1.38 

3 

1.233 

1.231 

1.029 

4 

( .195 

0 .180  

0.372 

12 	: 

5 

102.04 

108.10 

14 8. 1 5,  

02 

6 

76.02 

93.81 

110.16 

1.36 1.164 0.195 73.13 59.69 

£8 i19 0.995 0.190 67.72 56.86 

2 S3  1.33 1.146 0.185 88.73 76.40  
£8 1.29 1.213 0.170  76.37 73.88 

XS 1.44 1.288 0.180 , 	104.97 92.5 
.L2S6 1.4.3 1.2(5 0.15 114.22 1 02.01 

27 1.41 1.039 0.367 150,70 111.32 

£8 '1,34 1.149 0.192 72.77 60.06 

382 1.57 1.393 0.180  90.08 79.78 

1.34 1.139 0.195 91.58 76.0 5 

384  1.52 1.259 0.180 95,63 79.80 

385  1.35 1.149 0.180  101.05 87.52 

3 85  1.41 1,253 0 ,150  115.36 102.83 

387  1.37 0,943 0.450  15.52 104.76 

CD 5% 
for rows NS Ns N8 NS NS 

CD 5% for 
• 1 ' 

sao king NS 0098 0.008   940 1.14 



43,582 (Base) 
Details 

(s 

1. Addl.cost in rupees incurred for: 
a) Suckers 	 .. 
b) Fertilizers 
c) Growth reulat or ai,ltcati on.. 
Total additional cost 

2. Yield of fruits with crown 
in tons/ha. obtained 	69.24 

3. Extra yio]d obtained in tons/ha. 
4. Cost in P. of extra yield @ 

R,.60,')/- 	ton 
5. Cost benefit ratio(ratio of 1:4) 
6. Yield of fruits without 

crowns in tons/ha obtained 	50.48 

7. Extra yield obtained in 
tons/ba 

8. Cost in R, of extra yield 
0 Rs.600/tons 

9. Cost oenefit ratio 
(Ratio of 1:8) 
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Table 3: Cost benefit analysis of certain Promising PoPulation densities 

oi1ation densities Per hectare 
5,333 
( 1 s2 ) 

63,492 
(x 1s3 ) 

59,259 
(v 1 s4 ) 

51 9 666 
(F1 s5 ) 

76,190 
(P15 ) 

1,07,W 
(. 1 s7 ) 

1749.22 3984.20  3052.94 3582.48 6777.76 13562.56 
565.32 1287.62 986.65 1157,79 2190 .45 4383.17 
247.28 563.22 431.57 506.43 968.13 1917.25 

2561.82 5833.0 4 4471.16 5246.70  9926.34 19862.98 

80.83 87.05 91.63 102.04 108,10 148.15 
11.59 17.81 22.39 32.80  38.86 78.91 

6954 no 10686.00 13434.00 19680.0n  23316.0n 4346, 00 
1:2.71 1:1.83 1:3 1:3.75 1:2.35 1:2.39 

71.76 74.35 81.46 76.2 93.81 110.16 

21.28 23.87 30.98 25.54 43.33 59.68 

12768, 0  14322.00  18588.00  15324.00  25998.00 35808.0 0 

1:4.2 1:2.4 1:4.2 1:2.9 1:2,6 1:1 .8 
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3. The inVrovementex"ected  after fcTiowin the technoloy 
y the selected narirjal farmer: 

High o'ulation densities are found to be 
resnonsible for see urin.Q' higher tonnaie of fruits Per ha. 
On a Practical consideration, the increased tonnace can be 
beneficial if only it is advantageous on a cost benefit 
ratio analysis and easy croP nnagement in raton crO"s. 
by adoPting the suc!ested high density Planning, the cul-
tivator can get higher yield, consequently higher income. 

4. Lrocedure to be followed: 

The Present system in vogue in cultivators' fields 
in Plant iiig PineaPPle is 1 lanting a oulation density of 
about 15,fl0 suckers/ha adoting sPacings of 45 cm. between 
Plants, 60 cm. between rows and 90  cm between trenches in 
double row system of °lantin. This method yields about 
25.30 tonnes of fruits/ha in the third year after Planting 
as the flowering under natural conditionsinP]ant crop 
season is only 30_40  Per cent. The trend of production of 
fruits under natural condition if considered, it can be 

• found that naximum Production of crop is in the month of 
July when rains are at its full swing consequent of which 
the cultivators do not get good price. Further, manual 
weeding of planted"Plots involve a sizeable exPenditure. 
To place the crop Production on economical fooling, it is 
necessary to enhance the yield besides ensurinir early 
returns. To accomflsh the above objectives, the following 
Packace of practices is recommended. 

rearatjon of land: 

reare land for lantin by 	or diggine 

lanting mat erials 

Planing 

: lan t i n: 

Select heaJthy suckers of uniform size for 
StriP of a few lower old dried leaves. 

    

DiP the cured suckers in 1% boardeaux mixture at 
the time of Planting. The soil of the, field : beds. and Plant 
suckers in double rows at a sPacing  of 61  cm between rows 
and 25 cm between Planting limiting the death of 0lanting 
to 7.5 - 10 cm (lant o1 ulation 53,333 suckers/ha) Adopt 
triangular method of Planting so that Plants in two adja-
cent rows are not o 1 osite to each other. 

followed 
length of 
draina°'e. 

by levelliro. Lrej?are trenches of convenient 
90 c M width and 15-3m  cm depth. 	rovide Pr,oPer 
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niires and, fertilizers: 

19-Oly c o&ot/FYM at 25 tonns/ha. As basal dressiflg 
aPply fertilizers at the f ol! _owino,  dosages. 

or plant in g.  

IN 
	

8 

285 	 4 	 200 

K2 0 
	 6°O 

A 1 1y 2 05 in full dose at the time of dlanting. 
N and K2 0 may be aPPlied  in 2 sUlit s  inMay-June (at planting) 
and 	tober-November. after aPUlication of fertilizers, 
earth uP the -"lants. 

After cultivation: 

1. Weed. control: 

For effective ..ind economic weed control, use weedi-
cides. 're-emergence spray with diuron at 3 kg/la (in 600 

litres of water), 'controls most of the weeds. If there is 
subsequent erowth of weeds, repeat herbicide a"licatiofl at 
half the above dose. 8raying nay be done when there is mois-
ture in soil. Avoid Period of heavy rainfall. 

2. Induction  of flowering ,  

For ind -xing early and uniform flowering, aly 
growth regulator when the lnts are 141-16 months- old(39-42 
leaf staoe). Acombination treatment of 25 PP m Ethrel + 2% 
urea + 0.04% calciu/sodium carbonate is suggested for the same. 
50 ml. of the above solution should 'be poured into the heart 
of each plant during dry weather. Flowering will commence 
from 40th  day after alication and will be conleted by 7Q 
day. For a'lying in 1000  -'lants, the following quantity of 
different chemicals will be required: 

threl - 2.6 ml. 	 Urea - one kg. 
Calciuth/sodium carbonate - 20' gms 
water 	 - 50 litres. 

roagation f or fruits  

Wrap the fruits with leaves of plants to prevent 
sum scorch and daflage. 

Nutrients er ha. in ku. 

400 
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Infrastructure re.uired by the farmers: 

Land 	 : 0,15 hectares. 
lanting nBterials 

(suckers) 	: 8100 Nos. 
Herbicide diuron 	: 075 k. 
0-r owt Ii r C ula t or - 
aP') lie at ion LA hr el 	- 22 ml. 

Urea 	- 	8.1 kc 
(alcium carbonate - 165 g. 

6. Availability of inuts: 	All innuts are readily avai-
Ia bi e in market. 

7. Cost involved in the ado"tion of technoloy by each farmer: 

Cost of 81 0  suckers @ Ps.20 °er 100  Nos.: 	RS. 1,620.00  

Cost of 0,75  kg diuron @ Rs.110 kg includ-
jg cost of aP'lication twice ie.., Rs.1600  
Per hectare. 	 240.00 

Growth regulator a'Plication @ 1.2 aise/ 
Plant including cost of chemicals and 
charge of a013 lication 	 97.20  

Total 	RS. 1,957.20  

Rounded to Rs.2,000/- as a safeguard against 
fluctuations in prices of commodities. 

8. Reaarks: 

Eventhough the total expenditure has been shown 
as P5.2,000 Der Dlot the cultivator has to s°end actually 
the cost of extra inputs only corared to method of culti-
vation in vogue ie., as against the adotion of oulation 
density of 15,000  suckers/ha. 

The method suggested will ensure 9&/o of harvest 
within 2 years of planting recording atleast an yield of 
50 tons/ha in plant crop season. The yield Der Plot will 
be about 7,50  tonnes costing Ps-4500  @ Rs,600 er ton of 
fruits as against the expenditure of s.2,000/_ Per l?lot. 
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1 • 	Title of the ec hnolocy: 	Preijaration of 1',rocesed °ro- 
duets from cashew apple and 
other fruit residues. 

2. .cerjmenta1 evidence: 

The cashew cile  contains a juice which, is rich 
in swar, viturnii C and minerals. The,,cashew a11'le  pro-

.duction is estimated to be over 6 lakhs tonnes in our 
State. This i s 11ractica]1y wasted at "resent. t substan-
tial quantity of this can be nude use of as soft drinks 
or fermented 'roducts, if the farmers are trained in the 
'rocessiue fld °reservation of cashew aPV)le. The reason 
for non-utilisation of the cashew aP1 le is due to an 
astringent taste due to the ?resenc e of tannins and some 
other acid-'rinciles. Studies at the CFN1 have 
revealed that these astrinqent PrinciPles can be removed 
either by treating with 0 .25 to 0.4% gelatin or by sub-
jecting the fruits to steam at 5-15 lbs pressure for 
5-15 minutes. The clarified juice nay be bottled after 
addin sugar to bring the brix to 15 0  and acidity 00 
by adding citric acid. Boil the juice for a minute and 
fill hot until over-flows and Pasturise at 85_900  for 
30 minutes. Recipes for other roduets like juicecon-
centrates, candy, jam, pickle, fermented liquors etc. 
have also been standardised. The clarified juice can also 
be blended with other fruit juices like PineapPle, lithe 
and mango to improve the flavour. 

Jack is another fruit of Kerala, which is not 
fully utilised. Recent studies in the College of Horti-
culture have shown that jams can be made from the flakes 
and jelly from the acorted flakes and rind. 

3. Irthrovements expected: 

The utilisation of the above waste Products is 
exec ted to bring in additional income to the farmers. 

4. rocedure to be followed: 

The setting u of a Processing unit on a cottage 
scale is expected to cost about Rs. 5,°°/- f or PurcIsing 
the equimens needed. The essential items of equiYments 
and their a roxinate cost are civen below: 

CaP sealing machine 

}nd can sealer 
Hand refractometer 

PPrx.c oct  
(i) 

 
Rs. 500.00 

(1 	 650.00 

(1) 5 00,°0 

    

165 
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Conetye Hand wheel luice extrctor - 1 
Two Pan 10  kg balance with wei.hts 
(1 pm to 10  k) 	 (one set) 
VI hermometer 0_25000 
Stainles steel wares - various sizes 
jasket Press 

Ps. 1650.°°  

450.(30  

30QO0 
25.00 

2000.00 

650 0 00 
 

(i) 

(1) 
Rounded to P.5,1/- 	5075 

6. Availability of the inPuts: 

APart from he cashew aPP1 e and jack fruit, 
other fruits grown in our State can also be utilised 
during the Periods when the above mentioned fruits are 
not availaole. 

7. at involved: 

The caPital cost for establishing a small Unit 
is estimated at s.5,000/- excluding the working exPenses. 
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1. Title of the technology: 	tmeleoration ofrob1ç em soils 
(acid su1'hate soils) 

2. 	erirn:tai evdeuce 
)2"ljcation of the following ameleorants have 

been ooserved to iefr ova the soil and increase uroduction 
of rice. 

t) ChaIuric 
ii) Aracanub 

iii) Soft car 

3. 	I nfrovemenb ex'ect ad 
selected nar:inal far 

-2 he improve 
ii An yield 

chor. 
i) An yield 

Pealjnrs 
iii) An yield 

dust. 

"-or at 500  kr/ha. 
uealtn s  @ 00 kg/ha. 

bon dust @ 1000 k/ha. 

after followinthe technology by 
mar: 
reent ex0ected are: 
increase of 540 kg/ha from Chari - 

increase of 500  k/ha from Ar ec a nut 

increase of 325 kg/ha from carbon- 

4. 	rocedure to be followed: 

Chairichor at 500  kg/ha as to 
at tiflering. 

ii) .recanut Peelings at 500  kg/ha 
dressing. 

iii) Carbb dust as td)  dressing at 
at 1000  kg/ha. 

5. Infrastructure required: 

6. Availability of inputs: 

7. Cost involved: 

8. 	em.rks: 

dressing 

as basal 

till erjn 

NIL 

Locally available. 

Cha1richor Rs.40/- er quintal 
Arecanut Peel Rs.40/ 	III - 
Carbon dust Rs,100/- 
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1. Title of technology: 	IntercroPing of cocoa in 
coconut gardens. 

2. &erimental evidence: 

tttethPts to identify croPs suitals for inter- 
croving 	coconut eardens have been nLde by organisa- 
tions like the Kerala Agricultural University, CPCI, etc. 
mong theperennjl intercrons suitable for coconut 

gardens, cocoa has been found to be one of the most 
Promising. An ejceri men t started in 197 at the Coconut 
Research Station, ilicode examined-the effects of rai-
sing cocoa as an intercrop on te yield and bearing habit 
of coconut a'art from stud,yinr  the 1erfornanc  e of cocoa 
itself in different syst.ms  of Planting. The reslts 
indicated that double row Plantin gave maximum number 
of Pods two years after "lanting than single row "lanting. 
With regard to. the effect of cocoa on the yield of coconut, 
there was no reduction in the yield of coconut even after 
four years o °lanting cocoas. Studies at the C..C.R.I. 
also Proved ;hat cocoa Performed well in the intersPaces 
of coconut. Forastero 'lants trade excellent growth and 
flowered witin ten months of lanting. 

Realising the inortance of cocoa and its sui-
tability as an intercroP in coconut gardens, farmers have 
taken uP cocoa cultivation in a big way. 	assing on 
correct and scientific information about the various 
Phases of cocoa cultivation will be of immense value and 
most a'roriate. 

The inrovement expected after following the technology 
by the selected marginal farmer: 

The farmer can definitely exPect to get increase 
ib the net. income from his/her holding. This will be a 
result of the direct contribution of cocoa ad also as a 
result of its favourable influence on the coconut palm. 

4. The procedure to be followed or the Packave of Practices 
to be followed by the farmer: 

Cocoa can be interlanted in coconut gardens 
uto 9 0  above MSL, Drovided the soil is clay loam, loam 
or sandy loam. The soil should be at least 1.5m deed. 
In the absence of facilities for irriation, t least 
1-150  cm. of rain fall is required er annum. 

Four to six month old seedlings of Forestero 
variety are to be planted during May-June period.Addi-
tional temporary shade may be provided during the early 
0  ha se. 

.L .L 



15 : O 

100 :cr.N, 40  g;2 05 and 140  g. K2 0 Per Plant 
Per year is the fertiliser recommendation. This should 
be slit equally in Aril-iay and Seternoe-tober. 

Staking and suorting the plants nay be nece-
ssary during the early stages. 

fill the ians form ro?er can ies, the field 
nay bav to be kent free of weeds. Tater, this nay not be 
required. 

Te nlants nay be trained to a single stem 
(Chupon' uPto a beiht of 1.5 m to form a jourquetto and 
three to four fan branches. I Lruning may be done to achieve 
these objectives. 

Carefl harvesting (without causing injury to 
the cushion) of 170_180  day old fruits is to be done. At 
this stae the Pods change colour. 

Tray method. is recommended for fer min ting the 
beans. 

5 	Infrastructure reqiired by the farmer: 

None at Present. 
If the resent system of buying fresh cocoa 

(beans) is stoed by the c omPanies, fermentation units 
may have to be set i-0 on cooPerative 	sic. 

6. Availability of inPuts: 

The seedlings are available frcm various sources 
like, the D&artment of Agriculture, Kerala Agric.ultural 
University, etc. 

Fertilisers required are also available freely. 

7. Cost involved in the adoPtion  of the Techr-oloa Y b each 
far mer: 

On the average, the cost can be worked out as 
Rs.5.50  to 6.00 Per Plant Per year. 

8. Remarks: 
SPecialised training nay be given to the far-

mers in the c orr Cc t techniques  of ur  un in g, 'Tray method 
of fermentation of cocoa beans and judging the quality 
of fermented, dried bean. 



Now cropping system based on Relay cropping for drought prone areas 
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EW CFOPliG 	MS EASELJ O ELAY 
CO]'?iG FOR :out 	?ROiE AdAS. 

Poor establisheni of the crop sown 
during the second crop season in the 
droug: t prone areas has been observed 
to he the linitting factor for production 
of crops. 

The exaerirnents conducted atruthe. - 
pathy for two years from" 1977 on wards 
have shown that the establishnent of 
cotton grown cluriag 2nd crop season as 
a relay crop in groundnut field is better 
than the pure crop g±own after grouadnit. 

fhe cultivation of hybrid cotton 
Varalakshry, 15 days before the harvest 
of groundnut in August as a relay crop 
or planted Tapioca in groundnut one moith 
after the sowing of groundnut has been 
found to have early establishment and 
reasonable returns even under adverse 
weather conditions. 

In the Kozhinjapara farka, there are 
about 5000 heactore of droughtprofle lands 
wbcrc this relay cropping technology 
will give assured return for the narginal 
f  me r. 

Va:ralakshmy hybrid cotton seeds are 
to be dittled one metre from row to row 
arid 0.5n.,  plant to plant in the stand-
ing groundnut fields, fifteen days before 
the harvest of the groundnut. The seeds 
are to be sown by hand. 

At the tine of harvest of the ground-
nut, the cotton will be about four to 
five leaf stage. After the harvest of 
the groundnut, 34kg each of the NFJ. 
auttieats are supplied broadcast and 
the fields dug up by spade. 

Ftrther, the crop will be fertilised 
and plant protection measures taken as 
usual. 

1. Title of 2eclnology 

2. Experimental vidence 

3. The irprovenont ex-
pected aftr following: 
the technology by 
the selec Ld 	rgil 
Tanners. 

If The procedure to be 
followed or the pack-
age of practices to 
be followed by the 
fanner Relay. 

A. Cotton.  

Con td 	 
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B, 	e1ay faicca. 	 M;e tocioca se tsore just pushed 
iuto L 	fieii at a roj tr,  iow cistaice 
of o:c .:e -- 	a -  olaa to '.laat is taace 
of 0. iia tre, oae aoth after the sowLig of 
grcwJdrrllYt (ii May). TiLe to the cry weather 
condi tica prevailig Ia the area deriag 
May aa June, the growt of tapioca will 
he very much curtaileP, but by this time tLc 
tapioca la-it will have a good etablishe 
root sys Lam. 

Further cultivation aethod are 
followed as oer the packages of rrec tic as. 
After the harvest of the groundnut 3kg 
i,kTK is broadcast and tie crop is earthed 
up to fort ridges as usual for the tapioca 
crop.. 
Hybrid cotton seeds 

:. VaralakshnyAvailable Iron the super 
market, Coimbatore, 

B. M'+, Tapioca. 
It is available from the Instructional 
Fern, annuthy, Kerala Agricultural 
University, Vellanikkara. 

6. Availability of 	NPK fertilizers are available locally. 
Inputs 

7. Cost involved in the : No extra cost will be incurred in the 
adoption of the 	adoption of the relay cropping technique. 
echnology by each 

I arers 

8.Remarks 

5. Infrastructurre 
required by the 
farmer 

:1. TheYield will be obtained 15 to 30 days 
before the main season, 

2. The crop will be established early 
utilising the available soil moisture 
present in the field. 
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1. 	2i.tle of i2echnoloey: 	 Guinea grass in 

coconut gardens. 

2, &uerirnental evidence: 

&uerimentc conducted at 	 asaragod 
and I.yamku1am have revealed that intercroine fodder 
grass varieties in coconut gardens could be successfully 
done. In addition to the green natter yield obtained, 
an increase in the returns from the coconut trees also 
is re')orted. It is also observed tiat the intensity of 
the root-wilt disease of the ooconut trees has been con-
siderably reduced by this intercro'in. 

3. The irrf)rovement exnected after following the technQloy  
by  the selected narinal farmer: 

The net income pf the farmer can be ex'ected to 
increase definitely. Is aninal rearing forms an integral 
'-)art of agriculture, the 1rodtivity of the animals in 
terms of milk or work efficiency will be increased by 
feeding of fresh valuable fodder. 

4. procedure to be followed or the PacIge of 1ractices  
to be followed by the farmer: 

lmost all tyTes of soils excel) ,t  
areas are suitable for cultivation. IntIives well in 
warm moist climate. Gui'ea grass can be nlaned in all 
the availa le land area after setting a1 art a 4 M. dia-
meter basin for each of the coconut tree. Deending upon 
the number of trees the area available for guinea grass 
cultivation in one hectare of coconut garden will be 
6850 -7500  sq. metres. 

Lest 1'lanting season is the month of February, 
1'rovided irrigation facilities are available. If not, 

y-June month is suitable, 1 referably on a drizly day. 
Land is Prèl)ared by 1'loughing 2-3 times and 

making- trenches of 20  cm  de1th  and width. A1)1ly 10 tonnes 
of farm yard manure and 50 kg 22,05 and 50 kg 1(2 0/ha, in 
trenches. Mix well, cover the trenches and pake ridges 
of 15 cm height for Planting sli1's. Acid soils may 
require 500  kg lime every alternate year. S°acing at 
40 cm between rows and 20 cm between 1'lants may be 7iven9  
aud plant rooted siips 	 1 •  To dressing 
of 200 kg N/ha in two slit doses, one after first cuttin 
and second durin Northwest mbnsoon nay be done. First 
harvesting can be done 8 to 10  weeks after nianting. 
Subsequent cuttings at intervals of of 30-35  days. 

Infrastructure requi-Q 	None at 1reent exce1 t the 
red by the farmer. 	coconut gardens. 
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6. Availability of iuts: 

very 'romising variety of guinea grass is 
available at the Fodder Research & Develoment Centre 
of the Kerala Agricultural University at Pnnuthy and 
the slips are available for sale. 

Fertilizers required are, available in the 
imarket. 

7. Cost involved in the adotion  of the technology by . each 
farmer: 

An amount of Rs.5 ,50(7_ will be required .Per 
every hectare of coconut garden, of which about Rs.3,20/-
is labour charges. In a snaIl area the farmer himself 
can attend to these works so that the cost will be negli-
g i bl e. 

8. Renarks: 

Intercro"ing of c ow' ea in guinea grass lots 
can be done, wherein a &acing of 60  cm: 30 cm may  be 
given. 

I 

I 
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1. Title of Technology- 	Intercrounin CowPea in coconut 
gardens. 

2. &'erimefltal evidence: 
Not much studies in the line are conducted. iu.t 

intercr01) in Stylosanthes, another legume is successfully 
ractieed. 

3. The im°rovement ex'- eat ed after following the  t ec hnolo 
ythe  selected marginal farmer: 

Karnat 
20 onnes of leg 
r e lac e at 1 ea et 
Oowea cultivati 
mm ous orgnic r 
If fed to livest 
animals itrrrove 
the farmer. 

al-4 localCo-W--lea is found to yield about 
uminous greens 'her hectare which can 
2.5 tonnes of concentrates fed to animals. 

on is worth ado'1tionbecause of the legu-
esidues availab1for fertility enrichment. 
ock, the health and nroductivity of the 
which in turn inrroves the net income of 

4• •L 	edure or Package of l')ractices to  be followed by the  
far mer: 

Sandy loamy soils are most suitable. Coconut 
garden may be 1loughed 2 times and shallow furrows o1ened 
at 3 metres a"art for irrigation. 

isa1 dressing with 40:30:30 kg NFK/ha nay be 
done. Seeds at 40-50 k,-_ Per hectare tray be sown. If nossi-
ble, sallow irrigation at 3-4 cm de'th once in 15 days tray 
be done. 

10 kg/}a of N and K nay be allied after every 
c,ut followed by an irrigation. First cutting can be done 
45 days after sowinq and subsequent two cutting at 5 weeké. 
intervals. 

5. Infrastructure reqn.jred by the-farmer: 
None at resent exce1't coconut garden. 

6. Availability of inuts: 
Seeds of Karnataka local variety of cow1 ea is 

available with Fodder Research & Develoment Centre and 
Instructional Farm of Kerala Agricultural University iat 

nnuthy and w.th the ID 	Board. If bulk quantities 
of seeds are required, Karnataka State Agro Seeds Cor1 ora_ 
tion may be al'roached. 

7. Cost involved in the ado1"tion of technology by each farmer: 
An alThroxinate amount of Hs.1 ,5n0/_ will be requi-

red for every hectare of coconut garden of which Rs.900/-
will be towards labour charges, which a farmer can attend 
to by himself. 

8 • 	'Remarks: 	C ow1  sa .c an be la nt ed as i nt erc r 01)  among 
guinea grass in coconut gardens. 
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1. Title of Tec huol Gc?y: 

	

	IntercroP°inKoota abool (iiucaena) 
in coconut garden. 

2. Perimental Evidence- 

Not much studies in this has uGCfl done-in 
iCerala. A study is in 1"rogress at the Coll- axe ofAgri-
culture, Vellayani which shows that this can be "ractised 
with success. 

3. Im'rovement ex1"ectsd after following the tachno1oy by  
selected nnginal farmer: 

Lucaena is a very "romising variety of fodder 
tree 'roviding "rotein rich foliage for feed to livestock 
and enriching soil by fixation of enormous amount of 
atmos1 heric nitrogen. The net income of the farmer is 
exl'ecte to have a direct increase by fodder 1"roduction 
and an indirect increase by in'rovement of the 1'roducti-
vity of the animals on one "art and the fertility of the 
soil on the other. 

4. •1redure or the Pac1c'e of 1 raotices to be followed by  
the farmer: 

Lucaona leucoclphcla 	is a "lant which •rs well 
in any soil even under limited moisture regime by virtue 
of its dee'" and intensive root system. Direct seeding or 

planting 2 months old seed1incs from the nursery 
nay be done. Treatment of seeds for 5 minutes in 

concentrated sul17huric acid is re'orted to increase the 
germination rate. 

eit s, 50 cm x 50  cmx  50  cm may be taken 2 rn.wide 
aPart in the c oc onut garden with 2 metre s"ace between the 
Plants. 10  tonnes of farm yard nanure/ha nay be aP1"lied 
and the Pits covered. Seedlings can be Dianted during 

y-June months. First cutting, can be taken 4 to 5 months 
after 1'lanting, at a convenient height so as to keeP the 
plant as a bush. Subsequent cuttings can be had at 45 days 
interval. The tree is 1"erennial and will stand for years. 

5. Infrastructure required by the farmer: 

None exc e°t coconut garden. 

6. Availability of inputs: 
Seeds are available with the Fodder Research and 

Develo''ment Centre of the Kerala Agricultural University 
at IIbL  
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7. Cost involved in the adotion of the technology by  
each farmer: 

An amount of Rs.2,5fl0/-. will be required Per 
every hecare of coconut garden. Of this, about Rs.1,200/-
will ue labour charges, which can be met by solf-eioynient 
of the farmer. 

8. Renurks: 

Intercring Luc aena with fodder qrass vane 	tp - 
ties or cowea or bath can also be practised cc as to 
enable rraximum land utilisation and vertical harvesting 
of the resources of nature by multi-storied cro°1 ing tech-
niques. 



Parasites in cross bread Cow 
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1. Title of Technology: 

2. erimental evidence- C 

ontrol of worm )arasites in 
cross-bred calves by eriodic 
a ewor min. 

   

From thedata collected by the de'artment of 
Veterinary 'arasit olozy of erala .ricultural University, 
it is evident that arasitic infection is very common 
among crossbred cal.ves in Kerala. Observations iade at 
the clinical laboratory at Veterinary hositaJ, Trichur 
for the ast 10  years indicate that the large round worm, 
•scaris viulloruni, is found in calves only uPto 3  months 
of age. The blood sikin.(z strongyle w'ms are seen in 
calves from 2 months to 2 years of age. Thereafter calves 
normally become immune to worm infections. TaPe worms do 
not Produce a serious disease, but their Presence isalso 
very common in calves. The large round worm Ascaris i 
transmitted to calves only through the mother during 're--
gnancy, while the other worm infections are acquired from 
outside. 

The comiarative efficacy of various antheirnintics 
have been studied in detail in the dePartment of Veterinary 
Parasitology of the Kerala agricultural University (Kerala 
J.Vet. 	i. 1 (2), 2 (2, 	(1), 	(2), j (1) &  
With this knowledge in hand, most successful deworming 
measures can be adopted in crossbred calves. 

3. ImProvement  expected: 

by careful adoption of Parasite control measures, 
the calf mortality and delayed PulDerty 'roblems can be 
overcome successfully. Healthy crossbred calves kePt 
Parasite free and in good ')lane of nutrition will react 
Puberty at least by 11  years of age. 

4. 	rocedure to be followed: 

i) On 21st day after birth give ierazine adiPate at the 
rate of 250 mg/kg body weight. 

2) RePeat the treatment after 3  weeks. 
3) On the second month give the first dose of medicines 

for stronyles. For this 'Helatae' 30 p740  kg wt., 
or "henovis 200 mrz/k can be used. 4.void Phenovis in 
the case of weak calves. 

4) RePeat the above treatment on.ein a month for 6 months 
and then once in 2 months Uto about 1 years. 

5. Infrastructure required by  the farmer: 
TT T .LJ JJ 
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6. Availability of in  -at 

ierazine co 
under different namesi 
Ant ear, ierex and i 
against strong yle worms 
available. 

,,,Pounds areavailable in the nRrket 
C, Ver Lan , Vermex. Pelnacid, 

razine ade1 ate powder. Thucs 
mentioned above are also freely 

7. Cost involved- 

Total cost of the oomL)lete 
will come to a maximum of Ps,25. )0. 

8. Remarks- 

course of dewormin 

    

It is better to get the animals examined in 
a Veterinary Clinic before dewormirw. Reinfection of 
worms can be prevented by ProPer manure disposal and 
other hyg enic measures. 

4.1 
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1. Title of technology: 	Feed restriction in replacement 
- 	ull6ts. 

2.. .oerimsntalFvidenoe: 

Feed accounts for over 7% of the cost of O 	u rodc- 
tion of e es. Jimitir the feed intae, es'ecilly of 
layer reO lac ement uLlets would help reduce the total cost 
of Production of 	 of re1'lacement ullets is 
financiaty criticsi neniod intIe sence that the farmers 

eL 00 .tcLL5j5. ftc idea of reducitw, the feed intake 
dUring rowin,cr Period is not novel. &tensive studies 
have oeen reUorted from for 	countries. In India 
11stailed studies have been carried out at the Kerala 
Agricultural University. The work conducted at the 
DePartment of oultry Science, Kerala 	ricultural Univer- 
sity have clearly shown that restricting the feed intake. 
of rePlacement Pullets to 70_80%  of full feeding (20-30% 
restriction) from 8 to 20  weeks of age or with drawing 
the feed on any one day in a week is economical and these 
Programmes do not have any deterimental effect either on 
egg Production orgg quality traits. 

3. The iairovernent exected after followjnq the technology 
by the selected nRrinal  farmer: 

The 1 oultry farmer will be able to save sub-
stantially in the over-all feed cost thereby the cost of 
Producing the e.g will also e reduced. 

4. The Procedure to be followed or  ace of  P ot c es  'to  
be  followed by the farmer: 

RePlac ement Pullets need be •civen only 7080% 
of feed that they nor ma,  ly consume. This restriction is 
to .be effected only from 8 to 20  weeks of age. Once the 
birds come to roduction restriction of feed should be 
hiOP j 0  and they should be given all the feed that they 
could, eat. 

5. Infrastructure required: 	None. 
6. Availability of in'uts: 	No additional inPuts are 

needed. 
7. Cost involved in the adotion: 	NIL 

8. Remarks: 

The sPecial Precautions that are to be borne-in-
mind while adoPting the feed restriction 'rogramme are 
that layers should not be subjected to feed restriction 
Programme as also growing birds that are sick. 



22 : 01 

1. 	Title of tee hnoloy: 	Induction of 1ctation in cattle. 

2 	&1 erimntal evidence: 

Infertile hcifers and cows can be induced to 
lactate by injection of r&roductive hormones oestrogen 
and .oesterone. In vast majority of cases the animals 
come to lactation within two weeks after the corflotion 
of the treatment. .2here may be variation in the amount 
of induction. Iattue'al as well as synthetic oestrogens 
can be used. The course of treatment recommended is 7 
davs with natural oestroeens out a eriod of 14 days was 
found to be better with synttic ocistrogen. Crystalline 
roesterone dissolved in oil may be better than other 

forms. The dosage recommended for seven days' treatment 
is at the rate of 0 .1 n oestrogen and 0.25 mg 1 rogesterone 
er kg body weight. In 14 days' treatment, the same dose 

is administered on alternate days. 

3. Irovement exected after folLowing  the tee hnolgy 

In addition to the benefits of lactation, these 
animals may come to regular rerodutive cycles after the 
induction. They may conceive on insemination and thus the 
infertility condition can be overcome. 

4. The procedure to be  followed uy the farmer: 

The animals must be in good Physical condition 
at the start of the treatment to get better results. 
During the treatment, good quality feed must be offered 
to the animals, as they nay reduce feed intake. Ifter the 
treatment the udder reaches maximum growth within about 
14 days and then rnilkine can be started. 

5. Infrastructure required: 

6. .vailability of inputs: 

7. Cost invcived in adotion 
of the technology. 

8. Remarks: 

NONE 

The hormones are available 
for 9 urc has e. 

Cost of hormones will be about 
fls.60/- Per medium sized animal. 

Induction has to be done under 
the supervision of a veteri-
narian. 


