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KdR.LLJ aRICULTuLL UNDJiESITY 

F.CULi1 Y OF LGEcICULTtJRE 
Deiaati.:o::t uf 	E i:ooi::g - College 

Vo llaya::i. 

Pugaimj of Recea:ch fQr Master's Degree 
1 • Naiio of ca:Jid, ate 	M.R. Sa::kararaayara:: 

2. Date of airissj 	a:j 	10-10-1979 
acjniosiu:: No. 	 79-11-63. 

5. Name a:A desig::oti 	of 	Dr. Jose Sauuol, Prof. & Head, 
Chaiama:: Of Advisory Cammitteee Dept. of g:l.Engineeri::g. 

4. Topics of research for thesis: 

Mocha::ical control of the Fioatirg typo aquatic wood "Salvi::ia 
Molosta" (African Payal). 
No. JIG. 19. 19. Eng. 202. 

5. Objectivos of the research: 

The main objective of theproject is to cazzy cut development  
studies towardS the mechanical control of the floating type aquatic 
weed Salvj::ia Molosta (4frica:: Payal). The specific objectives ore 
as follows:-  

i) TO study the biological and mechanical properties of the 
weed with a view to evolve design parameters for nioeha::ical corrol 
measures and utilizatj:: techriques. 

ii) To obtain q.ua::tiatjve irfuratiu:: o:: the perfcrme::co of the 
device utiiisirg a flutizatio:: tech::que developed in the Kerala 
Agricultural U::iveroity  for nmcha::icai Colloctio:: of the Weed. 

iii) To effect inpruvemo::t 1:: - e design of this salvi::ia har- 
vouti::g devise to enhance POW orma::ce economic viability aal flexibi-
lity ofapIjlicatjo:. 

iv) To investigate additional approaches fuz mechanical control 
as well as utilization of this wood. 
6 • 	Review of the previous works conducted o:: the topic 

Africa:: Payal ir general ca:: be controlled by manual, mechanical, 
biuioical and chemical nQti1s. Although all these methods have boo:: 
succmssfully used ima  locations, economic, physical an, o::v±romeeptai 
aspects often olimi::ato. most of the alternatives thereby limiting the 
technology that is feasible. Chemical herbicides have been tried by 
several irvostigrtors during the latter half of 1960's i:: Kerala. 
These chemicals provko effective destctio:: of the weed • But this 
was found to be oxporoi-ve as well as making the water unsuitable for 
omeoicomsumpti0:7 and also toxic to fish life. Some biological 

control measures were initiated by Kerala Agricultural University by 
releasing host specific posts, but the infestation of the wood was 
so large that this method also was in suifica::t. The Depar-hmert of 
Agricultural Ergi::eeri:g in the Colic-ge of Agriculture,ve11aya:i had 
i::itiatod preliminary studies on mechanical control of the weed which 
revealed some interesting osults. I:: the iritialstudy, auo:g the 
differe::t ire theds that were attempted a techuique in which the weed 
material was fluidized and pumped out by means of a jet device 

of .thgricultu,e, 
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o1Deaed i:: u2::: by soveutio::al wat-oz pumpiug u::i;, was fouud to 
be a punisi: rzt-hod, f 	ncha::icaI cu::tiol. 

7. P:actical Impo:tau 

This pzoject is a:: a euptt'ideve1or eco::ouically viable 
mecha:ical cu::tol nasu::os utilisi:g a fluidizatlo:: tec-huique. 12 
the weed mateial ca:: be ecu::omically collected, it will oveccmo the 
p:ese::: p.dblens due to it- ) i::festa;iu:: a:ii. uay also opeu up 	w 
avouues fo its uilisatio::. 

8. Techuical Pcg:airue: 

a) Stody of biological ireha:ical p:opons. 

	

1 ) Exteut of isfestatio:: a: otagec of 	owth of the wood i:: 
cue ocaco. 

2) Spaead de::sitv c1iaacteictics, ege::oatiu:: a:h ato of 
g2owtli ccasp:osibility 9 	:t1i peauao-do::sity aolaticc:ship, 
moistuae ox acti:: a::d dyi::g c-ha cted.stics a::d ot1ie useful 
paaieteas if auy. 

b) Studs u:: che nsfoma::co of the Salvi::ia havesti:g device. 

1) Pefonia::ce chaactojstic of uimay pumpiug u::it. 
2) Dosig::isg of a salviula 1astLug device to match this uuit 

based o:: i:foonatiou ai-eady available aucl pocodue a1eady evolved. 
3) Tosti::g of this 	it to asSes its iumPi: ioafoma::ce 

clmii::g ::atue of colloctiou liquid-solid ratio, heat capacity cha:acte-
istics, case of 1i:ili:g a:h difficutaioo e::couutod a: a::alyois 
of data. 

C) Studies oudosig::hip ovemit::t. 

i) J-h:alysis of data collected uucea (b) (3) 
2) Redesig:: of the eqoipr::t based o:: the above aualycis to 

e:tha:ce its utilizatiou. 
3) uthe tests to asses iinpoved peifoina::ceo. 
4) Pi::alizati:: of iupovod deig::. 

d) Stuties u:: acid itio::al appohes fo coutu1 as well as 
utilis a 

Review of available liteattzo a: compaiso:: of iofomauco 
with the mpioved desigu. 
Evulvisg ::ew appoaches if I-ible. 
Cay out tialu 0:: other arlicatiu:s 1' JE dOV1CO 
if time iiezmits. 
Caiy out t:ialo o:: bio-gas putuctio:: aud other ut 
zatiou. p0ssbils if tinia pezits. 

9. Esc.maeu exeuoo: 1 I:frastucture faclios Ps.10,000 
2) Special equipme::tc & 

Ius: -ume:cs 	 Rs. 5,000 

10. Locatiu:: of research 	: College of Hoticultue, Vella::ilckaaa. 

Cadidato: Sd/- 

i) 

2)  
3)  

4)  
41 

- 12. 
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2) Associates 

Depaitme::t of J'rl. 	gieeri:g. 

0oige of dor cul;uro, lTella::ikka:a. 

"Dove lo1m€:t of small scale padcy 
Tlireslis:: e quipmo::t. 

Sri.Lbraham K. George, I::structo: 1:: 
grl. E:gi:mori:g, College of Horti-

cOlture, Volla::ikkara, 

Dr. Jose Saud, Head, Del) al-  tme::t of 
Agrl. i::giueori:g College of igricuI-
ture, Vellaya:i. 

Faculty u igricu1ture 
1. Name 	rocoarch ceutre 
2. -TitJ of the Project 

3. N. AG. 19. 18. 	602, 
i. Nare(o) a::d deci::atio 

i) Project 1eacor 

4. Objectives: 

1 • To aecs the performa::ce of Japa:ese type ped1 thresheru 
ir threchi:g popular varieties of padiy prcduced ii: Keiala. 

2. To idertify the problems associated, with i:s iefforma::ce which may ha 	coutributed to its lack of popu].nrity. 
3. To motorise the thresher aud ob1a1:: p 	r rope 3peed a:d moisture 

cLditio:s for optimum threohiug of popular vane ties of paddy. 
4. To  determi::e the speed and load requin:eme::to for Optimum 

threshing of pr emising varieties of iJa&y which suffr from the 
disadva::tage of being 	icult,  to 'thresh. 

5. TO  develop àdditio::al designs to combine optimum out-nut 
with labour efficie::cy for a small scale paddy thros1iinc equipment 
for use in Kerala. 

5. Practical utility: 

The intrductio of small scale thzeshi::g equipment alleviate 
many of the difficulties and inoreparticulaniy reduce the drudgery of 
thzeohi::g Operations. 

The incro ace in labour efficiency obtained by the use of such 
equipnQnt, wouk help threshing uperatlo:: to be performed immediately 
after hanvostin au thereby avoid losses duo to delayed h::dling. 

Further, being small scale units, these equipine::t can be pur-
chased by the farmers .r labr societies and operoted on a custom 
basic without ::ecessita- ing any drastic changes i:: the existing 
practices for harvesting operatio::s. 

A fourth advantage of availability of small scale threshing 
equipment is the possibility of intrctuctio:: of certain high yio1ing 
varieties such as Dala and Mala which are at present ::ot favoured 
by the cultivatcs o:: acccu::t of the poor threshability of the varie- 
ties by manual mothqs, 	 I  
6. Literathre Review: 

The R.T.T. Centre, Vellayani, as well as a local in::ovator 
at Ottampalam are kncwn to have introjucod pcwer operated paddy 
threshers i::to the state. I:: spite of the fact that these threshers 
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have higher capacities a:d better thieshi:ig efi'icieucieo tha the 
Japauese type pad 	theeshas, they have ::ut ocoived much a2cept- 
a::ce either anoug the fams o tile farm labour fcce • The i--,  high 
cost of i:vestime::t aod lack of pctability ao obvious disadva:2:ages 
fotimse machiucs. 	t the canie time iu coutiuui:2g to use ;ho jadi- 
tio::al ma::ual methcd.s can ictucau off icie:1c±05 will Cc2ly J.ocli::o 
as none aud moo dii1ic it to thiesh vaiie ties ao choce:: fun othen 
d es,  inable çhaanactenistics i:: the futun'c. It aipeans tiionofue, thene 
is uood fan the d eve lopireut of a small scale tbnoshi:: equipmeut whidh 
WOLhe hopefully combiuo th adva::tages A the Japauese type ipdal 
tiineshes aud the lange iwe opoated thioslins that  have boe: 
iuoduced i::totiiia state a:h he::ce the iece:t p:EojeCt. 

7. Toch::icai pug:amme: 

I:: accunda:;co with the objectives, the followi:g techmical 
nognamue is pnoposod. 

1. Sunvey of add itio:lal 11.'o21athIo 0:: the i::tncductio:: disse!ii::atio::, 
a::d the pnese::t status of utlllza:lo:: of Japanese type pedal thnesiins 
i:: Kenala. 

2. Testieg :epnese::tative u::its of the Japauese type pedal hieshes 
that ane available as uuud equipmest i:: vanicuc Reseach Satious 
to qi. a .afy hoi peii. anna ce i. ..nigic, o tho..thn g oL ft 	.1LO- 
shi:g of  cie:cy, iabou iui:uts, labour efficie::cy aud chaff -gnai::. 
natio ccc as companed to ma::ual methods u::de ideal moistuo cc::- 
ditio::s fun vaiie ties of diffeneut threshability. 

3. Study of the thnoshor pefonma::ce fan various moistiure co::ditiurs 
at hanvest fan the above varieties. 

4, Study the dunability cod no liability the cugh rdura::co test aod 
idoatify areas of smnovome::t 112 the dosig:: ami. materials of cur-
i3tluctiur. 

5. Motonise sample u::its of Japa::esotype pedal thresheri3 w±th 
provisio:: -Co,  vary the speed of oi.eratiou aat determi::e the saitable 
drum speed :argos for popular varieties cf paddy uaier differe::t 
moisture coaiitio::s for optimum threshirg performa::ce i:: tenis of out 
put, labour ard threshiag officiecy. 

6. Evolvirg, Cabricti::g, 	sti::g asd modifyi:g additio::al d esigr3 Can 
improvll::g threshi:g porforma::ce aod firally dovelopirg a small scale 
power operated thresher suitable C or use 1:: Kerala. 

7. Field testirg aod popularisi:g the developed equipmert. 

8. Date of otant: is coo:: as the project is appnoved aod a sum of 
Rs.500/- is made available Con preimiray wuk. 
Da taiied testi:g work ca:: he started orlr after 
the appoirtmert of the apprertice agricultural 
mecharics proposed Con the project. 

9. Date of completior 	: Two years from the date of s:art. 

* 
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10. 	itioal facilities Lie quet: 

a. Staff: Appe::tico JTicultu:al Mecha:ic-s - 2 Nos. 

(The asojota::ce of tho above mecha:ijcs ee eose::tial foi 
co:L-cti: the- pefma:;ce te5t with the ciffeot vaietea u:cer 
ifeo::t uoaue 	 o:s. Thel sovicas will also be utilioec} 

i: fab:icati:: the 	dig:s a::d tho: fieldtoti:ig). 
ID. EqL.ipme:t: 

I. U::used Japa:eoe type pac-y t1ieabejs collectac ft  um 
esea2.c11 tatio::s. 

2. Vaiablo speed motoD 
3. Woig1ii::j bala::ce 
4. I:stume:ta a:i apparatus fo 

moisture meaow.emet 
5. L 	 Lz-y wi::owi:g iit 
6. Lboty apace f 	oaucti:g 

the test 

11. Pi°ximate coot: 

1. ppe::tice 1gicultual mecha:Dico @ F. 
a pzid of twu yeas fci-  2 pescs. 

2. Equipnt 

3. Labour a:d othei- co:ti:gc:2c1oo 

140/- p.m. 
Rs. 6,72 o/- 
Rs.8 ,000/- 

Eqs. 2,000/- 

 

 

Total (s.16,720/- 

     

     

Project Ieade. 

FRC - 9. 

Fs. 3 000/- 
. 1500 

Rs. 1500/-
R% 2000/- 
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IRLL LGRICULTUTUL UNIVERSITY 

PR0GRP21111 OF RSCH FOR 1VLfSTER'S DEGREE. 

1. Naue of adiato 

2. Date of 4drnissio:: & 
dmi33io: No. 

Sivaswaui.M. 

10-10-1979-
7 P 
0-10-1979.

79 -11 -64. 
3. Name amd deoi:atis: of 	B:. Jose Samuel, P:cfesso: & Head, 

Choi:ma:_ Lf idvisu:y Committee: 1:i. ::gi::ee:i:;g 9  College of i-Icrti- 
cultuie, Ke:ala g:1. Uive:sity. 

4. Topics of :ese.:ch thesis : Beeipe::t of a low-cost-  Ga:de: ]-act- O. 

'No..G. 19. 19. E:26. 802. 

5. Objectives of the --resea:.clito  

Tho over-all objective oa' the project is to ca:y out adoptive 
desig::, fabicatio:: testi:g a evauatio:: wcck towado the (!.evelop-
me::t of a low-coot Ga:de:: t:acto. 

The specific objectives aae as follows:- 

i) To evolve a dosigm c:iteia foz a low cost Gade t:acto 
suited to the co:itio::o of Kerala. 

2) To select pomioi:26 desig:: co::cepts a:i pimemove: uhito 
which might meet the aboveequiieue rs. 

3) To cay out adaptive desig:: for developi:g a prototype 
::co1pozatimg the selected pcwe u::its a:11 desig:: comcept. 

4) To fabiicate the pototypeo u.-At,  ad cvaluate is 
pezo:ma::ce. 

5) Pi::ally to suggest satii3facto:r desig: f a Low-cost 
Ca:de:: t _­ a c 11-  cz suited fc Ke:ala. 

6. rief review of Pzevious wo:k d u ne o:: the topics:- 

The Ite::atio::al Rice R.osea:ch I::stitute, Mamila, i:: Fhiliphie:;oe 
has bee:: o::e of the pio::ee: imotitutio::s which :ecog:.ised that the 
racdemizatio::s of .Lg:icu1tue a:d i:igo::ous desig:: aa ma:ufactui:g 
capability fo: 2 a:m equipr::t ae compleme::to2y. This i::stitutio:: has 
aeco:di::ly developed don i,g::s foi simple fa:m e quipm:::o. IRRI Low-
cost power tille:o a:j ::oto:isod ca:ts a:e vo:y populei i:: ma-:y of 
the South East Asia:: cou::ties. O:ga::ioatio:: ouch as the i::temediate 
Tech::ologj g:iip based i:: U.K. a--,-e also active i:: develupi:g local 
deoig::o 20: fa:in equipme::t. It in the i::temnicv c this p:c'ject to 
d:aw up o:: these i:1o:matiu:: a: develop a low-cost light weight 
ga:de:: t:acto: 2 o: use i:: Ke:ala. 

is 	7. Practical utility:- 

The p:oject is a:: attempt to p:ovide a:: i::tendiato equipme::t 
I o: the use of small a::d ma:gi::al fa:1m3:o to have mcce power is ttleir 
hands aa( to help t].iem to cha::ge I:om the t:aditio::al 2 ami:g practices 
to a mo:e m-e::: a:d depe:iable ag:icultu:al pcductio:: 1:&are. 

S. Tech::ical p:og:alrirno: 

The tech::ical Pog:animo 2 o the project will consist of the 
2 ollowi:ig. 
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1. Review a: a:alysis of liteatti.i-e 9  o: the exto::t a:f ::ath:e of 
ttilisato' cf 1)cwei tilleo i: I:±a a::L evolvi:g a des ig:: cei, 
iozz a low-cost garde:: tacto soitej foz Keia].a. 
2. ROV1OW of letLie o:: je aUe a::( exe:: Of V,.:. 	of small 	tio::ey e::gi:s a:J selectio: of pomioi::g O::±tO 
fo use as a i)2i111e moVed fo theLoo:ed gede:: tacto. 
3. Review of liteatwe a: selecti 	of poinio:g:osi: 
auapa:ve decig:: wuk, 

4. Cayi::g out- adaative desig:: 	fc dove lopue::t 
u::it its fab:catjo::. 

5. C::ducti::g tests au... evaluati::g the ieioma::ce. 
6. ivic&.ffyi: tlxi dooig:: based o:: the eoulto obtai::ed a 	cayi:g 
ut fuathe2 tests u::it dosi:: is fialised. 

7. Documo::tjo:: of the wck. 

9. Estimated exjpe:itu:e: 
i. I: astuctuo facilities :ee:Iod 	Rs  .10,000/- 

ii. Special equipnm:t ami maeia].s 
exciosively  edod f  the 
pzojoct 	 Rs. 7,500/- 
Ttai expe:iituo 	 = Pis- 17,500/-. 

10. Locati:: of Research 	: College of 
Volla::ikkaa, Tichu Dist-. 

5ig::atue 
Ca:dijate So/- 

of a pootyse 

FRC - 12. 



553 
KRILLiGRICULTURL UNIV1RSITY 

RSERCI-I PR0JCT 

Faculty of gicu1tuo 	Depatrno::t of i\gl. E:gi:Dethg. 

1 • Name of Resea:ch Ce::ae 	Collegd of 	is1the, Vellayaui. 

* 	2. Title of the pject 
	Jnplicati:: f olect:ical e:eg3r for  

co::tu1 of field rats i:: Kua:ad'. 

N, AG. 19. 19. Eg. 1301, 

. Name(s) a 	(Ies1a.1uo of 
a) ?ject heac.e D.Joso Saix.-el, Head, Deatrne::t of 

Agi.l. d1::Li::oei , , College of g::i-
CulLoe, -Vella.ya1 

4. Objectives: 

1.'T,) develop alte::stive systems for at co::l utilisi::g 
electElcal o2a;gy. 

2. To test those systems vazdez labaty coiti0:5. 
3. To conduct- field, trials of pomisi:g systems i: actual 

locatio::c i:: Ktauad. 
4. To recomnend aa populaiee .suitabJ.e systems thus developed. 

5. Pactica1 utility: 

The wo:k is exnocted to be:efit exp iieo:tal plots iniediamely 
ami if fou::d eco::omic could be exte:ttcx to actual faoni::g are as* 

6. Liteatu:o eview: 

Electaic fouci:2g is a kswu methcd fcc cde:t co::tEol a::d for  

pevOg a::imals fn tEeopassi:g i::to or cut of a dofi::ite area of 
co::fi::enmut. Co:ive:':tio::al electEic fe::ci:g is cc::stEucted to apply a:: 
i::teionitta: cue::t at high voltage bàtwee:: the feuce wiie ai( eazth 
so that wheu a pos.,:: oZ a::imal st::di::g o:: the gou: receives a:: 
oloct:ic shock o:: touchi::g the wire. I::spite of the high voltage 
J. 
	a:ge of 6000 to 15000  v) used, the pulsati:g ::atue and low value 

of cue.e::t employed 1:: (i:: the omje of 0.005 ameies) the system while 
bei:g sufficie::tly etee::t, is :;o::/letlial tuhuma:: a::d a-.: al life. 

Si"-'co the cuuve::tio::al system is dooigmd to supply egula:ly 
a pulsai::g cuae::t, the accumu1atu 	u::s d ow:: faiily fast, the Natio::al 
Diay Beseach I::stitu:e at Ba::galce is epoted to have developed a:: 
iInpovec( system whemei:: a:: electEo::ic cicutuy is emi:luyod which 

b 	avud a c i 	s 	of ce , imeby coai 	m g 1 life of 0 
delive:s a pulse of high vulta 	ouly wIie:: a:: amiinal comes L:-Lo 

TillsCUOC with th.o wire. 
appaiaus cS 
:it supply 	The possibility of e:us i:: the tappi:g of A.C.. 	maiu a.-d, 

egula pulses co:sequet da:go to huma;: life could be largely eccme by tim use 
but 	of storage batteries as the SLtiCO of olectEicaleuegy. Rice Pro- 

duct-o-.. Maoual (1 970) dscibeo of a be ttey zat co::tEol system which 
is bei:ig successfully utilised i:: the expeine::tal fields of I::toa-
::atio::al Rice ibseach I:stitute. This system Iicweve, uses a 
f or couveti:g the Direct: Cue::t i::to a julsati:g cue::t aa the:: 
steps up the voltage by nma::s ca a ta:mfome. T--a::sistuised choppo 
cic6its ca:: ::owbe built to peifu:m the same fu::ctiu:s which could be 
moae compact, eco::cuiic aul duiabk tha:: the I.RRI. desig:s. Thus 
the 	is a ::eed to study this pmebiem futhc- amd develop a at 
co:rbol system utilisi:g electEical o::egy which will com'pi::e the 
adva:tages of the afcze-meutio:md works, a::d he::co the pmeseut 
project popoal. 

the 
used. 
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7. Tecli::ica] Pgiarsneg 

The tech::tcal a gaiinre will co:sis -1 of the follcwi:ig 
i) Survey of the available I: 	matiu: on, available snJtem of 

at c::tu1 uoi::g elect:ical euegy will be ta1a: up. 
ii) lteatjve c1cuit (esi 	fcy, field at co:ti-ol i:i 

oul latie:: with expoo i:: aloct:jcs will be developed. 
iii) Tests will be ca::ieL out o:: pro volthge, 2ue::t cuibi— 

::atiuo fo rptiinum v:e 	:ma::ce ao 	iei:g safo sytem will be ide::tffied. 
iv) Theoo oya"erjj will to fi1d tested i:: Kutta::aj with the 

11011) of R.R.3. Mo::cUImJL; i:: Oxi) ie:'la1 lL...s as well as 1:: £aJioj f to s. 
V) Reliable oy;tems will beido::tifie:( aa poriu1isod. 

8. Dale of cta:t 

(2) 

As suu:: as the Resoach Asoisia:.ts 
aE app oi::e(j. 

9. Date of completij: 	: TwLyeaj from the date of start, 
10. Additiai facilities: 

a) Staff 
1. Rocoach Jssoci'to 1:: E:igi::eei- i::g @ RS.400/— ::.m. foa 2 

yoai.s - Rs.9,600/— 
2. Appio:rice 4icu1tw.ai Ieciia::ic @ Ps-140 p.m. fc 2 eao 

Ps. 3, 360/—. 
b) i qu ipma hts 

1. Tooti:g 	 Es. 5,000 
2. Eloct:o::jc cumpo::euts fo 

Vajuuc jystains 	 Ps. 2,000 
3. Fe:cig aea1 	 P3. 3,000 
4. 0tbo- co:ti:ga:cjj 	 Rs. 2,J0 

Total 	 PS. 10,000 

11. \ppoximate cost: 
i) Staff 	 Ps. 12,960/— 

ii Equipme: a: 	 ti:ge::cies 10,000/— 

Total 	22,960/— 

12. ig::atue 
S( /- 

Project Loade:. 
FRC - 9. 

i. 
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1RJthA AGRICUIfl2UB1L UNIVERSITY 

Faculty of Agiicuituie 	Dopane:± cf igl. E:gi:eei:2g. 

1 Name of oseaich ce:to 	: Oo1].e.e of Agicu1tu:e, Vellayai. 

2. TiJ.e of the project: 

"Suivey of Agicultual Impleme:ts aui Machi:2ey foi pductic: 
a:a poc000i:g Lz Koala", 

No. AG. -19. 18. E:g. 1401. 
3. Name(s) auct desi:atio:(s) 

i) Pujoct leadei 	D.Jose Samuel, Head, Depamot of 

ii) Asucjtes 
	 1\gl. E:gieei:g. 

1. E.R.Naaya:a:: Nai 	Asst. Puf. 
i: .i\gil. co:cmics, 

2. I::buctc -  i: Jgl. Egiei. (to 
be app oi::ted). 

3. E: 	atcs (Jpp:o:tico Agzl. 
Mocha :ic a - 12 Nos.) 

- 

4. Objectives: 

To coauct a detailed suvoy of theaious impleme:2t5 a::d 
machi:m used Zoz agicultual PQtuctio: aa small scale puce5Oi 
of copn 1:: Koa1a State, with a view to asceitai:: the exioti:g pool-- 
tiu: lea.i:g to futhea work, o::impcvemeht of these eqoipme::ts fu: 
euha::ci::g aicultu:al labuui-  officie:cy i:: the State. 

5. Practical utility: 

Keala piuces a vide variety of cops which a:e dioti::ctim to the-
State. Comseque::tly the t:aditio::al implomeuts aa equipnts used fu 
poducti:: a:xA pocesol 	of these cos a--,-e quite diSfeo::t from the 
agicultual equiJI:::s used 1:: other States. No cunpohe::sive study 
has so fa heom uaemtake:: u:: -!:he so equipme::ts, 	d i: most cases the 
tadiJ.o::al oquipme::ts coti:: 	to he used w±tho.tt hardly ispuveme::t. 
A conpi-ehsusive survey of 	so equipa::ts will e::able the asseosrrm::t 
of the p:ese::t poaitiuu, iu egazd to their comstuctio::, peifonnaucc, 
a::d coot bemefit a 	of utiljzatju::. Mo:e imp  02 taut thau that, it 
will also ouable us to ideutify aeas which equie impovomeut a:d 

. la e f . e wo..k o e ha co the labuL I O.L i 1C JO cy of heo e J-- 
pme:us o:: pIuuuc1uu auu pIocossl::g i= Kolala. 

6. LiteatuIo Ieview 

The o::ly colnplehe::oive publlcatio:: o:: digeuous agll. ixiplemeuto 
is that published by tin Iuia:: 0 utu:cil cf Ag'Iicultu:al BoscaIch J-
1960, which was the lesult of a:: All ludia Sulvey. As palt of this 
suIy a schëiro fc ouy of aglicultuaal ainpleineu:s i:: Tava::coo-
Ccciii:: aba was derake:: from which ouly limited iufulrnatio:: was 
ge::elated. 

Although a suboeque::t suey o:: tiaditio::al ilnpllnnuts 1:: Kelala 
State was take:: up duIi:g tin oeco:i pla:: re:ia due to limited staff 
cud otinu difficulties the project couhl o::ly accomplish topoVe 
a descliptio:: of son of tin most ccmmu:: implemeuts used I:: th State. 
Latel 1:: 1960-62 the Delia a: 	(f Aglicultulal E::gl::eeflg of tin 
College co' Aglicultule, Vellaya::i was able to pepae a:: Album ofo-
pcductio:: iinp1eme::ts., 
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Fnaao docome::ta, ValuablE as they ae hvo adequate i: 	Etlo::th exact ucj, ma:o2Hala of 

pefuma:ce featuzoa a: 	 aa1yaia of such ecipue: Thso i:o:aiatios aO 	thest- 	iose::t at-us of a jcU1tva1 mecl1aj2at -i,n of the State, but also vJ.ta i: ide::tifyi:g a::c i::tiatj: machi::e2:y develoDI1-- wC2Jq fi :IIO be:~eI'jt of 	 This 	cjoct is Ioposed to 1111 this gor 31 i:foatjo: 
7. Tech::jcal Pc:aLme 

I:ifuinati 	will be gatl1ee fiom cccli idzic- o: the oou±r aot u d fo the najox
if f 

	i:: the area by cuLtivntoa ci deo::t ievol 9 a:;d small scale piocesoo, 	mpliasij will be 

	

tC) g beyo:; verbal desc ptio:-. of the equipme::t ad to 	:eiato :oeii::g c awins a::d Inatexjal pe cificatio:- of the equirma::t 
i::g the ape Cial chaacteiatcs of the area, wlioo the impiome::t is 
used 

To t1ijs e:: cc 	atcs will be etatjo:d I:: C- 1 	-:.4 
to i::teivje lad ivicua1 famaas as well as 

e::gi::oeairg daawiags, These 0'MML 	will be static offlc 	attached to t10ih3sjsta::t 	jcultjal 	gaee no 	of 	ic le 	Ju 	g1ci 1 al Of 	i 	I che 	ho 	ac vJl nahe po_11cal 
sa:1us xoa gu1e1ag an., 0:2 :ho sp. asseasxne::t. 

The ape cific techaical riIog:amma of the paoject 

1) PeTJa:atju:; of plaa of acti. 
2) Recauitr1e: of staff a: oaga::isatio of an 	ie::tatio:: tai::i::g of peao:::lel. 
3) Paepa:a - jo:2 of quectjo:a- foi: colic ctio:: of data. 
4) Co1iocti 	of dat as }ie suestju:a 110. 
5) Paep 	u.L 	

, co anc'; dote iled daawin gaapli, 
6) Teati::g of celec 	ocuipma:ts fo edditio::aL data and 

fo mateajl aoecjficatio: zo 
7) A::alys1 and 12 capnetctjo: of data. 

8. Date of 	
.il aoo:: as the plloject Jtaff axe 
xc C 2OideC. 

9. Date of complctjo: 	: 1 ye ax f11om the date of scmnie::ce:-, 
10. citio: facilities equl 

(i) ataff 
1. Inatauctox in Agil. E:;gi:eexi: 0:: Rs.5l0.995 

as pej existi 	11nlea. 
2. Cloak Typist on R.285-55o 	

- 1 No, 
:i a lif j 30 t'i 0 _"S 	as aex exti:2g ivies, 

3 , E: exa- a (ilppzentice 	11lcultual Mochan -c) on a Of Rs.140/- pam. as ;ea appxentice t:-ai::i::g act and an additio::al lUng an othen alloa: 005 not exceacj: 	Rs.1iO/_ p.m 
9il2ificatio::s 	11 passin the igicultuxa Ihechanic Txado couzse offexed by the Kexala gxicultuai Univansi-7. 

of - 

fe'::t selcto3 
pae Skti;3 
nd in tim 

of the Dor 
D Units, 
h3ita to tlmc: 

will  

and plicito- 
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(ii) Equipmo:t  

1. Draftft i:g Liachi:e 
2. Statio::oy itomo aa aLfico oquipiiet. 
. Photogap1iic aooista::co. 
4. Ta::opo facilitia. 
5. Tosti::g oquipme t . 

11. 	cost 

(a) Staff 

1. I: tuctc 1::Lg, E:gg. o:; Rs.510-995 (o::e) 	6120 
2. Clo:k—piot (Typist Gj.i) o:; Rs.285-550 (o:) 	3420 
3. E:umeatos (Appo:rtice Mecha::ics) C:; stipe:t 

of Rs.140/—  p.m. 	12 Nos. 	20160 

Jlla:cos fo 1 & 2 at 5Wo pay 	4770 
llowa::cas f 	e:nDato2s :;ut 

oxceedi:g Rs.110/— p.m. for 12 poaoo:;s 	15840  

Total pay a:d alla:;ces 	50310 

(b) Equipme:;t  

1. Diafti:g Machi:g 	 500 
2. Statio:y a:d Office equipme::t 	 5000 

3. Photog:aphic materials 	 1500  
4. Tbsti:;g equipme:t 	 10000 

 

Total fcc: equipment - 

 

17000  

 

     

(c) Co::ti:;ge::cies:  

1. L.A. 

2. 0-thes 

  

3000 

1690 

 

     

4690 

Ga::i, tut-al (a, b a::c c) 
	

72,000 

Sd!— 
Poject Leaue. 

RC - 9. 
4 

Emou:-It 



tv 
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LLIi JlRICULTURIL UNIVERSITY 

1SJRCH PRO 	uhCT 

FacL I 	gii iio 	- D3jd. ino 	of '\gll fl 	ee -i .g 

1. Name of ieceach ce:±re 	College of \griailtuie,Vellayai. 
2 • Tit-le of ll0 	 all scale oqi  1irn 	fox,  wet. p_ - 

01 coco:t. 

3. 	19 18. 8:9. 1501 

3 	Name(s) au ceoiguatio: of 
a) Pioject leader 	Di.J3e Samuel, Head Departuo::t f 

j1. 	gi::oori::g. 

b) Associates 	 i. Feseach iosocLate i 11:gg. 
(ic be appoimd) - i No, 

2. Jpprehico Aga:l. Mecha::ic 
(to be appo±ted) - 1 No. 

4. Objectives 

1. To assemble i:fornatim a.-I!, prototype equipmaut developed 
elsewhere for small scale wet proceasi:g of cocorut, 

2. To develop additional deagn concepts for various 	jo:at.. 
involved in this piccossing beginning from climbing -'Co,  harvesting,ho 
gi at-  ing, milk extraction, evapoationg, boiling, sepaaaiing anL 	ccL:; 
of the final pquct. 

3. o fabricate, test and mod 	these equipment to satisfy tin 
functional requiaements. 

4. To combjme the unit eraiio::s into a 	ocessing system and 
assess its economic feasibility. 

5. To map:ove the system thus developed and piu]arse  the come. 

5. Practical utility. 

Wet pocesoi:2g of coconut for oil extraction is an Ege ol domestic 
p:actice. In recent years wet processing has received i'enewed atentlo:: 
from zeseaichers because of 	ava::-tabe of••o pciuction of quality 
oil, simultaneous extiaction of - otei: for human consumption, and 
tability of the ii.ocess for small scale one:.ation. I::trouctiu:: of such 
piocesslng Sys:ems in our state will enable the eotablionment of small. 
i::duotries i: the pctuci::g areas at enhance both nural i:2coma an 
employme::t. 

7. Technical prognaxame: 

I:: accomia::ce with the objectives the following techntcal pro-
gramrne will be apted. 

1 • Lfoimation will be gathered on improved equipment developed 
elaewhe:e for the various unit oparations involved in wet processing. 

2. Prototype of these equipment will be collected and additional 
designs of small equjpment for such •jeiatio:: will be develced and 
J. 

	equipment fabiicated. 

3. All the above equipment will (!,  tested cod mulified to satisfy 
xu:lctional reaueme:r.-s a:i.t economic co::s2de:atlo::s. 

4. The equipment thus developed will the:: be combined into a 
small scale processing syem and field, tested io the eco::cmic 
viability and modified wherecrer ::ecescay. 
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5. Pi:ally, the syem thus d eve :.opo0 will be populaioc. 
8. Date of sta::t 	 i ooc:: as tim ioject io aprove 

a:1 Rcseach 21 so ociateo pzopG3odT.o 
aipo;eti. 

9. Date of completio:: 	Two yai from tUe cate of rjtat. 

az 

10. icjitival facilitiea: 
(a) Staff: 

1 • 1eoeac1i soucite 	: ieei:g/ 1 No. 
@ Rs. 400/— p.m. ioi cwo es. 

2. Appe:tice gicultual Meciia::ic - 1 No. 
@ Rs.140/— p.m. fo 2 veao 

(b) Equipment: 

11. .Appaoximate coot 

12. Sig:attie of 

FRC - 9. 

Total a- -30,000/--s .o,000/-. 

Rs. 12,960/— 
Rs 3o 1000/— 

Rs. 

eae:. 

1 . 1. Staff 	- 

2. Equipmo::t 

Total 
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1JiiLi\ i\C-RICtJLTURLL UNIVERSITY 

RSERC}I PROJECT 

Faculty: A'icu1tuce Depa:nm:t Ago:omy. 

1 Name of R050a:Ch Coute 	SID.A assisted scheme fc 	seach 
i:egatod wate UsC ) College cf Hoti 
cultue, Vellauikkaoa. 

2. Project No. 

D. Title of the pojoct 

4. Name of 
(a) Puject loadez 

(b) Associates 

Objectives: 

iGt, 19. 19. Bug. 1601. 
i\sessnmut of ' iCaticu Efficleucy i:: 
the River Basius. 

Si.T.P. Geogo, Assoc. Prof.  
The Pcfesoc' of J\guuomy 513)11 assisted 
scheme o:: i:tegated water use. 

Sri. Kumaau9 Executive E:giuee 9 halaLipu 
Psoject. 
R.R. Naia, Asst. Piofesso  
i/c 513)11 assisted scheme fo aesea:ch 
u2 iutegated wato a., use. 

(i) To gatho data ou the iuflow and, outlOw of watei' iu fields 
W1 11 vie il cei i:mo. buu: ar ie a. 

To study the oxteut of loss ci' wato lu t2.ausmisOiO2 1:: 
gatod hauuels. 

(ii±' To work out the frrigatiou efficioucy uude the exiotiug 
couditious lu the basius as pon. Famec' practices. 

(iv) To fiud out ways aud inea::s fo iuceaslug iigatiou officie:c 

6. Pactical utility: 

The data gathemed wLl help to plau iz:igatiou project's a(3 
also to Liulout wa3pj aud meaus f oz luceasiug 	igatiou efficieuç.y. 

7. 11 short review of liteatuo: 

No reliable data a:o available at 1iese::t lu Kerala ou 
i'v -, jEa~JoIj off icioucy. 
8. Techuical p2oganuIe: 

The pojoct will be imijiemeut lu The Malairrouzha 	igatiou 
system accodiug to the follriug mchuical p cg :me 

1 •A ssesorrmut of seepage loss lu the LB caual with the help 
of cuueut met€ns. 

2. ssesomeut of seepage loss iu Kavilpad bauch caual (17.38 ) 
cusocs) usiu 	is aud stage :oco:dea. 

3. \ssessmeut of seepage loss iu field chauuels lu au adjuco:t 
plot of about 12 ha (Oultivatos holdiugs) to Kavilpad bauch 

 
ca 

with thehe ip of ye isa. 

4. Ehtisiatiu of iu±'low au. 
plot 	the exist-i.-:g couitiuus. 

outi'low of water fcrs the 12 ha 
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• Bath :o be gatheecj  

(±) L oc,: of vrqter i:: oo02:o 1:, c::ala a -1, field :ha:eie 
pe:icically. 

(ii) I.-Slow a::cl u:tiIlcsw of wath: from the 12 ha pl 
(cu1ivaos' iu1Ji:g). 

(iii) use off icie::cy. 
(iv) IigatiL: efficie:cy. 

Equimo:t:s eqoied 

9. Dae of start 
10. Dath of cunrolethu:2 
11. Appoximath coot 

Stage :ocids V :o:c11eo,\  
cue:± mo:e2.s. 

Oct- be 1978. 

bbivay 1979. 
0o::ti:ge:cie3 	Rs.15,000/— (The 
poject Ia fia:ced by the ISDf 
thi cg1i the Ce:tha1 Q:otthj Wato 
Boazd 

Pject Iado 	 : Asaista::t P:feso 	(ilgi. E:gg.) i/c 
of 	OuU)y (w). 
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KiEf RL\L\ .LlGRIC1JLTUPL UNIVERSITY 

RISEMICR PROJECT 

Fi CULT Y 	.L\GRICU LIU IE 

Name of P1ose Ci cii cc ::t:e 

1 . U::iveisity project cede No: 

2. P2:uject cude No. 

5. Title ul the 1J2j0Ct 

. Nanie  

DEP.LRNT: JRONvTY 

SID1 assisted s clieri 10-,  tese ac1i 
I::te :a ted 7atoi use, C1lce of 
ioticultue, Vella:ikkaia. 

f:G. 19. 19. E::g. 1602. 

so:ma:t of 	ta wate2: 2:echooe 
I 2:um 2:ai-,..fall am 	 gatiu::. 

a) P2:uject leade2: 

b) scocia:e 

5. Objective: 

To study the g2:ou:( wate2: fluctatio::s with foe:ce tu 
gatio;i schedules a.-4d hyd:o-rneteoologica1 data amd to assess the 	u::( 
wa6-e2: 2:e-chasge foz diffe2:e.t soui.ces. 

6. Practical Utility 

Iigatio schedules a:ii. c ppig pat e2:Z5 ca:,, be modified bascO 
the data oi gouud wate2: fluctuatiu2:s • G2:uu:iU wate2: co::fributij 

will help to reduce i2::igatiu:: 2:equi.2elneu4-  of C2:01-)O 92:Ow 

7. A short 2:eview of 1i:u2:e: 

No wo2:k i:: this 1::e has bee:: 2:epottou iun Ke2:ala. 

8. Tech2:ical paog2:mmoo: 

Piezoiietes will be installed, at the difIe1e:t locatio:s 1:: the 
study ce::tes a:d fluctuatiu:is ii: water level ecrded daily. The 
:iumbe2: of pie zone te to be iustalleda: 

- 12. 
\ai.d a zhi 	-6 
E:iITaytr 	-6 
The data will be made to subjective a::alysis to asce2:tai as 

tu what exte::t the cumulative 2:aiiii all is 2:espo::Oihle .102: g2:uLi2:d 
wate2: mechsge - Sinila2:ly, the effect of pe2:icdicity a:tt depth of. 
flow of wate2: i:: the iigatiu:: cha::::el o:: the d2:eu:dwate2: .:e-cha2:ge 
will also be assessed by subjective a::alysis of the fluctu&iu.:D i:: 
wate2: level i:: the piozomete2:s. 

The data will also be used 
the has i::. 

fc iepa2:ati of jobath foz  

Data to be gatiE2:OCU  
1 • G2:utdwate2: level (daily) 1:: the piezO1ite2:. 
2. Wate2: level i: the ca::al. 
3. Po2:iodicá.ty uf watet level i:: the ca2:al. 

(Depth of I lcw am.t du:atic:: of flow of wate2:-) 
4. Rai:all, iutes::ity9  dutatio::. 

9. Date of sta2:t 	 : Ju:, 1978. 
10, Date of cLaapletiu:: 	: Ma2:ch, 1979. 
11. 	pP2:X1O amou::t 	: s.10,0/- (iiy C i::a::ced by the SIDi 

tlmouIi the Ce::taal G1ld fatO2: Boaijd- 
Sd!- 

.L\sst. P2:.Cesso2:  

PRO - X - PP2:0VOd. 

Pufessu2: of Ago::omy () 
SID P:oject. 

R,R.Naiz 
Jist.PofesJo2: (grl.E:igg. 
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IRJLJ\ IGRICtJLTURIL UJIVtRSITY 

RSELRCH PROJECT 
FL CEILTY OP LGRICtJLIURE - 

Name of Reoeach 
DEP! ETM 	LCRONOMY 

SD)i' assisted sulieme for ReseaEch 0 
I::tegated water Use, College of Hcti-
culthe, Vol1a:jJckaa, 

1 Uo±ve:oity Puject cce No No.A0, 	19. 	19. E. 1603. 
2 STDf  Poject code No. 5' 

. Tit-le of the, puject Wate 	use efficie::cy of coj.Js umld.ell  
euuoinic 	igati:: 

/. Name of 
(a) Project 1eade Dz.U.P. B1iaukaau, Diect 	of Rosoa:cii. 
(b) .&soucla:e R. R. Na ii, Auot. P:uf. 	(Ag:l. E::gg;.) 

5. Objective 	 (i)'To workout the moct p:ofitable i::i-
gatio:: schedules fo: field coops dui::g the sac o:id a.-I!, 1:1id C:L)D 
seasuss. 

To study the effect of fe:tilizes o: the water :equfremcut 
of c:ups. 

6. Paactical utility: 

I::igatiuu schedules which ca:: take the best advautage of g:uuud 
wate: a: :aiufall co::t:ibutiu::s ca:: be populazsod with couciLie:able 
savi:gs i: water expe:itue. 12J:igatio:: Ca:: also to exteaed to other 
a:eas by eco::cmizisg the use of water. 

7. A short jeview c. lite:atue: 	 - 

Expe:imeuts cu:ucted at vaiious locatios iu I:dia have 
evealed 'ha. shallo-w . bnoge Ce h., u. ght the gow.h of lice i. 

couaucivo I0 higher yields Dastaue et al. 1967, Cha::uamuha:, 1970, 
Pa::de 	Mitra, 1972 ptc.). The p:actice of shallcw submega::ce also 
saves couside:able amou::t of water compa:ed to deep oubmne:gesce. 

EqJeiinE::tal iesults a:e also available to shOw that it is 
ot always ::ecessa:y to follow the p:actice of co::ti::uous oubmege::ce 

Iste:mitteut subme:ge::cedu:i:g the critical stages of g:cwth a:d satu-
:atio:: of soil du:i::g the the-  stages of g:ovrtli have bee:: obse:vod to 
give yields cumDa:able to those obt ai::ed uae: co::tiuuous subme:geuce 
(Michael et al, 1977; 	2ual Repo:t, J\RS, Oha.lakudy, 1976-77). 
8. Techsical P:uganme: 

Thiee expe:ime::th will to coutucted u:dei this project. 

Eqo:imeut I. I::igatiuu scheduliug fo t:auspia::ted :ice. 

Objectives: To wo:k out a:: ecu::omic 	:igaio:: schedule for  
t:auspla::ted :1cc 

T:eatme::ts: 5 i::i aiou schedules x 2 fe:tility levels. 
Ii.gatio:: schedule: 

Si Fa:me:s ! p:actice (couti:uous subme:go::ce) 
82 Coutiuuous subma:geuce, 3-5cm. 
53 I::igatiug the c:Jp with 5 cm water day after the 

-ilia ez1gteUisappea:a:ce of 	( 	 d)  is the field. 
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Cut- f 

(2) 
84 I igati:g the izop 5 days after the disappeaa::co 

wae I:: the field. 
tj1je schedule: D1-IK at 90:45:45 (1o/1ia) 

D2  

Teatr:ie::t ccmbi::atj::s: 	5x2 = 10. 
Dosig:: 	 10 x 3, RBD 
Vaiety 	 Jaya - o a::y otho duaf viety 

(mid dw.ati::) 
Plut SZO 

Lu cat 	 Ku::a::u, iinayu, Wa:dazlli. 
Data Data to be cullocie: 

1. atc usu by the c 	(iaily) 
2. Suil moiotue cIiaatejstjcs (befoa eve -y 	igatio::) 
. Nuinbe ox illoo/m 2 

4. Number of pa:icles/rn 
5. Days tj 5qo  
6. Pa::jclo heiOit. 
7. Gi'aiIt: yield. 
8. Straw yielc. 
9. No, of 11ga -:.j1U::s give:: 

10. a:tity of wateratod. 
11. Rai:fafl co::tibutjo::. 
12. Dai::a;e give:,,, 

Note: This exooaimc::t will be co:ducted,duiisg the secoa 
soaso:: Oly 1:: the 5 study, ce::tos. 

ExDeimo::t II - Ii 	io:: schedule fo rico u::do limited wat,ez  
re sources. 

Oboctivos: 	To study ti offect f phaoicstoso irrigatio:: for savi:g i.igatiu:2 water wiThout oig::iCic&::t reductic:: i:: yield. 
Treatme::to: 5 ±riati 	scbeculoo x 2 fe::tjlizer doses. 
Desig:: 	(5x2) x 3, R.B.D. 
Plot Size 	15-20 m2  
Variety 	: Jaya or a mk duratlo:: rice. 
Data to be collected: (as i:: Exet. i) 
Experime::t-III: 	Water Ma::ager::t of Cocoa. 
Objectives: 

To fird out the effect of frequo::cy of irigatio:: aud fertilizer 
doos r the yiol of cocoa. 
Layout: Split plotq 
dhulo plut: 	eq::eucy of irrigatiu;:. 

11: The cultivators' prosort practice of irrigati::g 240  1 
water/pla::t o::co i:: 6 days (I W 	1.0 CPE 

W2: 240  1. wator/pla::to::ce ih 8 days 	
- 0.75) PE. 

2: 240 1. iator/piast uuce i:: 10 days (I W 	0.60) cPE vi: 240  1. water/pla::t o::ce i:: 12 days 
	0.50) CPE 
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Sub plot: Potilize 	Oe3 

111 : a the  Peoe: cooe i: 2 equal splits. 
N2 	The 1 aoe::t cOSO i 2 equal splits. 
N3 : 1tiie p:ese::t doe 1:: 2 equal splics. 

* 	Pese 	c000: 100:40:140 g/pla::t (N:P:K:) 

N,. of oplicatiu::s 	7 
No. of plao p02. sub plo 	4 
Locatio:: 	Eimayu: (2 sites) 

Variety: Foestoo 

Data to be collocte: i) Pujt fall 
2) PL1 :2uinho a:d weight. 
3) :ate i.i:igated 
4) Soil moistu:e c-haactoistics before 

each  

9. Date of start 	 : Novemz 1978. 
10. Date of ccmplotio:: 	(to be co:tiued fo 2 'oa5) 

11 . Fi::a:: 	 Ru. 121 000/— 
i:a::cec. by the SID.t t1noughi the 

Co:,".- al Gou:J via ter Board till 
1\Iach, 1979. 

Pjoct Leadez. 

PRO — X — ppoveU. 

S 

b 
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4. 

Research Oe::tre 	 SIDA assisted schene for Rose arcL 
I:egrated water use, College of 
Horticulture, Vella::ikkara. 

1. U::iversity project ccde No: AG. 19. 19. E:g. 16O4 

2. SA project code  No. 	: 2.2 

3. Project title 	 : Water requremort of fik ceis 
other tha: rice. 

- b) Associate 

5. Objective 

To estimate the water requiroine:r of Dulses a:ft oil seed crops 
grow:: urig surnr soaso::. 	10 

6. Practical utility 

The data will be useful for scheduli::g irrigatiur for those 
crops a:d also for wurkirg out water bala::ce i:: river basi:s. 

7. L short 2Dview of literature: 

Surface ir:iatio:: give:: at 3 cm depth duri: the critical stages 
of 4-6 leaf, bra::chi::g, f oweri:2g a:. rod formatio:: has be:: foud. 
to =crease sesamum yield by 35  to 52 (A:reual report, gro::cmic 
Research Statio::, Chalakucjy, 1976-77) No research data are available 
o:: the izrigatio:: requerne::t of a::ual crops li1 grou:dut. 
girgelly (ssamum) a: cowpea i: Kerala. 

S. Tech::ical prgramme: 

U:der this project 4 experime::ts will be co:ucted, as detailed 
below: 

S IDII 	2.2. 
Experime::t-I: 	 Effect of irrigtiu:: at critical stages 
Tech::ical prograipxe 	of grse"th o:: the yield of xsamun. 

Objective: 

To study the effect cf irrigatio:: at critical stages of gr 	u cwth :: 
the vie1d. 

Lay out 	: 5 x  4,  R.B,D. 

Treatmert 
i) No irrigatio::. 
2) Irrigatior at 3-4 leaf stage aa pcd format:Loti. 
3) Irriatio:: at bra::chi:g a::d floweri::g. 
4) Ix- rigatio:: at bra::chi::g  aud pal formatlo::. 
5) Irrigati:: at floweri::g. 

Varie - fr: 	locally popular variety. 

Fertilizer schedule: Ls per packae of practices rocoelatiers. 

Seed rate 	(as above) 

4. NauiO of 
a) Project leader 	: Professor of .gro::omy (M) 

SIDJ\ Project. 

R.R. Hair, J\sst. Professor. 

... 2 
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Plot-  size : 2x10E 2  
Depth cf 	 4 cm pe  
Me thcd of :Ligtiuu 	Bo:ge 	ip 
Locatio::s 	 : Kuu:a::iu, Eieayu:, 7a::gaz1:u. 
Data to be ga -t-heed: 1) Height of pla::t 

2) Pla::t d e::oit.y/m 
3)Numbe of ba::ches/pla:t. 
4) Days to 50% fliei:g. 

Numbe: of pcdsJpia::t 8 Seed yield,. 
7) So!l muis -5ie cha:acteajstics. 

SID.A 	: 2.2. 
Expe:ime::t - II: 	 Ot1inurn t.ir C o 	igati:g gou::d::ut. 
Objectives: 

To fiat oi;t the crptimun tin fo i::igati::g goua:ut du21::g the 
5Lunrr: seaso::. 

Lay out 	 5 x  4, 1.B.D. 
T:etino::ts : 1) I::igati:g the c:up o:ce i:: 7 days. 

2) I::igati::g the c:up o::c i:: 14 days. 
I::igati::g the cun o::ce 1:: 21 days. 

4) I::igati:g the c:op at citical stages of b:a::chi:g, 
C lowei::g a::d ax, Ke:::al fomatio::. 

5) No 	igatio::. 
Depth of i:igatio:: 	: 4 a m/ir:igatiu::. 
Methcd of 1:igatio:: 	: Boige: s 
Va:iety 	 TIVW-2. 
Plot size 	 10 to 15 
R:tilize: schedule 	 Ls pe: package of D:actices ecuiime:dati.:m. 
LocatiL::s 	 K Ku:a::::u:, E:irnayu:, VTa:dazhi. 
Data to be collected: i) Pla::t populatio::/n2  

2) Numbe: of b:a:che s/pla:t 
3 mDate of flowe:i:g. 
4 Pd yield. 
5 Haulm yield 
6) Numbe: of i.:igatiu:o give:: 
7) Qua:ity of w&to: used. 
8)Iate: p:o:uctivity. 

SIDi : 2.2. 
Expeime::t-III. 	: Effect of 	:igatio:: o:: the yield: a:d ield 

attributes of cowlea. 
Objective To fi:d 'out the best tLno d 	 fo: cowpea du2i::g 

the surrue: seas u::. 
Lay out 	 7 x 4, R.B.D. 
T:eacmeuts: 
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Crop Stage 
T,--. No. 	Ba:chi:g Flowei:g Pd sètti:g 	No. of 	iatio:: 

1. 1 	 - 	 1 2.  

	

4. 	1 	1 	- 	 2 

	

5. 1 	- 	1 	 2 

	

6, 	1 	1 	1 	 3 

	

7. 	- 	- 	- 	 0 

Depth of i2igatio: 	4 C m 

Lie thod of i z :: iL, at* io: 	Boiei strip 

Vaiety 	 Ptb-1 

Plot size 	 12-15 
Locatio:s 	 Kua:::u, 8imay'u, Waatazhi. 

Data to be collected: 1. Pla:t populato:/m 2  
2. limbez of friti:g ba:cheo/ila::t. 
3. Days to flceig 
•. Pcci yield. 
5. Haulin yield 
6. Va±r pcductivity. 
7. Soil moistuae chaactoistics. 

Eneiixnc:1t - III. Effect of 	igatiuu o: yield a::d yield attibutos 
of cowijea. 	- 

Object: To fi:d out the best-  tine of iigatio: schoduliug fc 
cowpea grow : i: suinmna. 

Teatme::ts (Iigatio: schedule) 
Crop stage 

P1uve2i:g Pcdoetti:g No. of iigatio:: 

2 

4 	1 	1 	- 	2 
5 	1 	- 	•1 	2 

2 
7 	1 	1 	1 	3 
8 	- 	- 	- 	0 

Depth of iigation 	5 cm 

Dosigu 	 8 x 3 RBD 

Plot size 	 15 - 20 m2 

Vaiety 	 Ptb 1 

Data to be collected  
1 • No. of fuiti:g ba::c1s/pla:t. 
2. Pla:t height. 

No. Ba::chi:g 

.4 
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3. Days to fit f1ei:g. 
4. Days 	laoc f1owe21:g. 
5. No. of pcs/pia::t. 
6. Seed yie1. 
7. Bliuoa yie]d 
8. Jate: ictivity. 
9  

10. Soil moiotue cila2acteiotic3, 
Co :toa 	 : Ku:a:::w, ia:cjazhi. 
	 Utjljzatjoi OL oeiva1 ma!-  io I: the ice fie]s. 

Objecties 
To sty the feasibility of iaisi:g a summer ciap iniioiately 
after the haiot ul' the oocu::c crop of rice, t;tilii:g the 
esiciva1 mQicte i: the field. 

The foflcwiig crops will he gcw iimdiatoly aftei the 
harvest Of rice. 
1 • Foudiez cowpea (Ka:2ataka local). 
2. Sohum ± Cwpoa (fccco) 
3. Maize + Cowpea (fcdoi) 

schedules 
1 • No i:i5 
2. iith o:e ii:igatiu: 
3. 7ith two i:±ga:jc::s. 

Metiic of sowi:g  

Immediately after tile 11"--vest- o' :ice, the ciois will be 
i:: lL:as i:: plow f--ow. M1xo, craps will be sow:: 1:: a1t02—
::ute rOws. 

Obsoi -zatja::al ial. 
Coreo: 	 Ja:dazhi, Ku:a:::ur. 
Plot s.ze 	 20 - )O m 2  
Data to be col1ected 2  

1. Cop sa::i per/rn 
2. Height of ple::ts. 
3. Yield 
4. Sail rnoiotuo characterjstjcj. 
5. Irri0 atii:: water applied. 

9. Da:e osart 	: Ja::. 1978. 
10. Date of corapietlo:: 	: April 1979. 
11. Fi::a:ce 	 : 20,000/— 

(Fully fi::a::cod by the S:DAthiough 
Co::"--,-al Gct::d Water Boact). 

.Licoista::t Professo (fgrl.  
of Pr(fessctj-  cf Agro::cey (i) 

FRC - X - .Lpproved. 
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PROJECT REPORT 

Faculty: Jga:icultue 	Dopatine:t: I\gio:om3r. 

/SUUy ce::tme 

4. time of 
a) Project Leader 

b) Lssociates 

SIDi assisted scheme fox search : 
integrated water use College of 
iioticultuio, Volla::ikkaLa. 

1G. 19.19,  Rog. 1605. 

iio ::gi::eeii:g Measueo foi IucaL:: 
Sub soil Stj ages of Jatei a:(i Rocha: 
of G:oum. Water. 

Di. U .P. Bhaskaa:29  Director of Reoca:ci. 

1. T.P.Ceoige,. Assoc. Prof. (Jgii.E::gg.) 
2. R.R.Naii, Asst. Prof. 

1. KIU Project code No, 

2. 3ThJ Project code No. 

5. Title of the project: 

5. Objective: 

1 • to find out the magnitude of storage of moisture in the sub 
soil due to agio-e:gimeeii::g measures (copping pattoi::s a:: 
cO2tou bu:di:g). 

2. To study the exteut of iu:: off o: slopes. 

5. To assess the effect of co:toui bu:i.o aud crop, 	1atte2:spj 
o 

 
:be control of ZU2 off losses. 

4. To f:cu: the optimum cross section Of co.,,touz bu::us. 

5. To workout the economics of co:toui budi:g. 

6. Practical utility: 

The results will give useful i:fbtio: which can be passed 
on to cultiva to:s at large. The data cao also be used fo p1a:::thg 
soil co:eivatio: piog:auunos. 

7. A short review of literatuie: 

.No systematic reseaich work has been d One i:: Kerala o agio-
eugi:eoi1:.g meauieo fox increasing subsoil stage of inoistuic. 

8. Toch:ical piciarnme 

Tuee expoiimo::ts will be ctx:ducted uidoi this pojoct. 

Exs.iime:it: I 	Effect of methds of cultivation o:: ru:: off a::d 
subsoil storage of moisture. 

Tieatme:s Whole plot  
Ti tapioca o:: ridges alo:g the slope urn apart. 
T2 tapioca on ridges across theslope 1 in apart. 
T5 Tapioca on mouuds at urn x 1 in spacig 
T4 No cultivation- 

Sub Mot 
Si No co::toui bu:di::g. 
82 Co::toui bu:d1:g at 3 in veticial drop. 
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Denig:: 	Split plot. 
Replicatio::n: 4 
Plot size 	40 in x 3 in 

Vaie;y UJ. ;alJlOca 	Ii4 

Fbtilize ochoii;le: (as I:: the package of pacticen). 
Data to be gat1ioed: 

1. I::iiltatiu:: ae of ouji. 
2. Soil pofile chaacteistico. 
3. Rai:fall, 	 ty- a: amc::t. 
4, 7ate soil lust by ru:: off 
5. Na ie:tn loot (Majj) o::ly) 
6. Mejotue c1iaaeteintjco at diffee:: depths of sol: (10 cia, 20 ei:e, 

3P cu. Meaaujeie: will be do: with the help of NE: ut2ou probe 
and also gavinetically), 

7. Gwth chaactejist±cs of crop. 
8. Caop yield. 

Locatjo:: cd.' study: Mai:: campus, Vellanikkana. 
Eqeiinent II : Optimum COO5 neo•tio:: of co::tuu bundo (Eathe:: bands) 
Tneatment: 3 heiht of bands X suil stablizeno. 
Height 	Li - 45 cia 

L2 - 60 cm 
L3 - 75 cm 

Soil stabjljze: Si - No stabilizen 
82 - Gi.ano as stabilize:,.,  
83 - PineapLle as otabilin. 

0ombi::ation 	1. Li Si 
	

A. L2 Si 	7. L3 Si 
2. Li 82 
	

5. L2 S2 	6. L3 82 
3. Li 53 	6. L2 83 	9. L3 55 

Desig:: 	Obsevatio::al 
Plot size 	150-200 m 2 
Ciop Tapioca, variety M4 (will be planted in mounds ira x ii:) 

Data to be gathered: 

1. Infilt:ationate of noil 
2. Exte::t of ponding ,ea' tUe bands duiing z ai::s. 
3. hangon in czoss section of bands at the end of each season. 
4. Exte::t of mainte::anc.o 2:e 	C, at tUe begi::ning of each neaso::. 
5. Crop y1cld. 

Expe~.iue::t Ilig Copping systein and soil co::sevatio:: practices 
0:: sub soil storage La water and crop yield. 

Teatments: 1. No cultivation; no co::sevatjon of soil 
2. Sceghum with rows across the slope. 
. Stylonanthus. 

4. Cuwpeas a x loot c.L op. 
5. Gound::ut. 
. Contoua banding with tapioca on mounds acous 

the slope (ea1y duation) ( 1 in apart). 
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7. Tapioca across the slope (early) (lrri apart); 
CU co::totu. bunts. 

D05i0:2: 7 x 3 R.B.D. 
Slope : about 16% 
Plot size: 120 

Data  to be gathered.  

1. I:filtaatio:: rate of soil. 
2. Soil sioituo at different depths. 
3. Growth c11aactei;tics of annual cops. 
4. Growth characteristics of cuco:ut seedligs 

pla::tod in each teatino::t. 
5. Extent of run off of wator and soil 
6. Yield of 5201)s. 

Note: Coco:ut ceedli:2gs pla:tud i.: the study site will also be 
used as a test crop. 

Study ce::tzel. Mai:: campus, Velkikkaia. 

9. Date of start 

10. Completio:: 

11 • Finance 

Sept./0ctubei 1978. 

2 years from Sept./Oct. 1978. 
025,000/— (fully C i::a:ced by the 
SIDJ\ tbough the Cent---al Ground 
Water Boad). 

S'/- 
Not. Professor JE/i/c 

for Hofessoz of Agr onomy NO 

FEE X - Appovod. 
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KEALL GRICULiiThAL UNIVRSITY 

PROJECT RIP0I 

Name of study ce::te 	SIN aed scheme foz LeSearch :: i::tegated 
wate: use, College of H ticultuic, Vella:ikkaa. 

1. U::ivesity project-  ccde No. AG. 19. 19. i::g. 1606. 
2. SIX pojoct cde No. 

3. Project title : Tapi:g subsuif ace wat-or,  fuz izrigatio:". 

4. Objective 
High guu:d water table 	t1iim 30 cm fibs gou::d level is built 

up is. rice fields siSuaed i.--, baois.s suaous.ded by hills. This shallcw 
c wa 	ei_ce ca he ajJjJe( o 	ii 	iu pofiably. The 

oxtes.t of area that ca:: be zaigated by t appiug subsuifaco u::de with 
the help of ttle diai::s is the object of the project. 

5. Name of: 
(a) Psojoct leader, 	: T.P George, Assoc.Pof. (Agl. Esgg.) 

(b) Associates 	s R.R.Nai 9  Lost'. Poi. 

6. Practical utility 

	

Subsurface water ca:: be used foz 	 aea 
Sis.co the system of tappisg water is desigsed to work Os. gadie::t 
flow, ::o zecuzillg oxpesses a::e ivolved f or collectio:z as.i supply of 
watoS. 

7. A brief review of liteatuie: 

A techs.iquo of 	subsurface water from high water table 
iss.cod, paidy flalds has bee:: developed e Chala1a'dy 	 ozge  
et al 1978). 

It is zeported that a floN rate of water tiugh the u:degouud 
tile daiss is sufCiciot e::ouc to i igate ha of rice c ha of otho 
crops. The system works us gadie::t flow a'--d thesefce, so extes.:al 
o::egy supply is seeded. 
8. Techs.ical mogTie 

Is.staliatios. of 2 tila dai::s of about 50 m lesgth is. fioL 
haviug laud tes.ai:: to pen-1i gadiest flow. Discharge of water uougli 
the thais.s will be measuied daily with the help of oziface plte5. 

The wato chai5od thsugh the tile dai::s will be asalysed for  
major ties.ts at weekly is.tevals to study the extet of loss of 
s.u:ae:r;s. 
Locatios. of study: State seed Paim, Kas.::assu. 

9. Commes.cemts.t of the project: July, 1978  

10. Ccinpletios. 	 : Juse, 1979- 
11 • Amout quiod 	: 7000/- (Fully fi:a::ced by the SIDA 

thi:ouh the Cs.t:al Gsou::d 7atei' 
Boa-01). 

Sd I- 
.iisst. P 'esdcc (AE) i/c 
Prof. of .L\gos.omy (wIVI) 

FRO - X - apii.oved. 
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KERALA AGRICULTURAL UNIVERSITY 

Faculty of Agriculture 	Deiane::t of .gro::omy, 
College of Agriculture. 

Programme of Research for Doct -dte Degree 
1 • Ni of the ca:didate 	: Jloxa:jer D. 
2. Date of admisaio:: and 	1-2-1979 

Admission  No. 	 7S-21-01. 
3. Name a::i doaig:tiv:: of Cbajrra::: Dr.N.3aja:aata:, Dea:, 

Faculty of Agziculture. 
advisory Committee 	: 1. Dr.U.P. Bhaokara:2. 

2. Dr.C.Sroedara:: 
. Prof. E.J. Thomas. 

4. W.R.S. Iyer. 
4. Topic of research fcz thesis: 	Q. 21. 18. Agro::. 901. 

Evaluation cf water productivity in relation to fertilizer 
use and oppirg intensity. 

5. Objectives of the resoarch, 
1 • To assess the water requirement of single and crop cCml?i::atio:3 

grow:: it rice  Allows during summer season. 
2. To ft 1ontte multiple priuctivity in respect of crop 

eoinbi::atjo::a. 

3. To assess the ±brtilizer roqureme::t for crop ccnbizatio::s. 
4. To study the microflora and, nutrient build, up due to single 

crop aW, crop combi.:a:ru::s. 

5. To fizdcvt the mot economic crop ccnbj::atjo:: aa its irrigatio:: 
scheduling i:: alec fallwiws during sumnz saco:. 

6. A short roiew of literature: 

Bahl ot al (1968) reported that who:: pea was give: two irrigatio:s 
(25 cm) i.e • one at flveri::g a.zl the other at 6xvin development stage 
Yield was  17.7 qJ'ha as compared to 13.91 q/ha in the control plot. They 
further noticed that maintaining high water level dUrI:ag poLl filli::g cc 
flowering ig rt u 1 ed i: .he highest aoeu yields. 

Dziezyc (1976)  noted that crop yiekI mil the ijicea of the 
effects ard effectiveosa of irrigatio:a anij higher fertilizer rates 
were lowest with the lowest rate of IPK, increased with increasing rate 
of I'IPK and thandeczeasod eftez passirg the optimum fertilizer rate. 
KU2lewkj (1976) reported that irrigation i: combination with appli-
cation of NPK significantly i::creasod the yields of potato, fcdder 
beet and fder cabbage. 
Practical utility: 

Studies on 
lackiug. So the 
reduction in the 
of a cnbi::atioz 
will also o::ablo 
microclizate. 

the :utrie::t requirements of aoppizg systems are 
present trial will enable us to fiat out whether any 
fertilizer does that is give:: to each crop separately 
ca: be reduced without affectirg the yield • The study 
to fird cut the effect of crop combinations o: the 

    



577 
(2) 

Tech::ical prgramxno  
Layout - split plot experime:t, with coiou::i:g for major 	atme:io. 

Mai:: plot 	eatit3  
Ni:e cabi::atio of rrigaio (i) at 3 levels aat fertilizer 

doses  (bi) a. 3 levels (Dvi a 	IM ) paially co'ouec). 

Fe1l1ZE2. applicatio for c 2.,  op cnbi 	1c M  

Based o the 'area .occupie by each crup i: 	combiratio :be.feti1i- 
zer requireror.t will be worid out. 

pacig1. Cowpea -30 x 15 cm. 
Bhi:i - 60 x 45 cm. 

Sweet potato - 60 x 20 cm. 
Grou:4::ut(W-2) 15 x 15 cm, 

Spaci:2g for a:op combiatio:  
Spacizg for the inaizoop will be give: as above.. Other c:,: ups,  of 

the ccibir.atio: will be pla::tect i:i the i:terspaco without 8CW over 
lappig to the mai:: crop iz the spacizg rocomlTer1ed for then. 

Seaso: December-March of 1979-80  at 1980-810 

Date of start 	i Decor, 1979. 
Date of completio:1 	: March, 1981. 

.Apiroxirnate coot 	3 1)6.8,CO0/- 

ticipatod receipt 	: Ps. 10,000/- 
Locatiu: of research 	Rice Research StatiOn, Patambi. 

Sd!- 
Sig::aturo of the candidate. 

Vo llaya::i, 
Date: 1-9-1979. 

I 

FRO - 10. 



1ER4 LA AGRICULTURAL UNIVERSITY 
	 578 

RESEARCH PROJECT 
Proposal 

Departuo:t of Agronomy. 

College of hlgricuiture,  Vollaya::i. 

AG. 21. 10. Agrow. 1001. 

Faculty of Aicultue 

1. time of resaich ce:e 
2. Project No. 

3. Title of the project: 

I:igatio:s to reduce fertilizer imput costs a:d decrease 
the extert of erosion by i:tercroppi::g tapioca with Stylosauthes 
gracilis. 

4. Name and, desig:atio:2 of 
a) Project leader 

b) Associates 

G. Raghavan Pillai, .Asst. Prof. 
of .1\groromy. 

Dr.R.Subramo:ia Iyer, Assoc. Prof. 
of Chemistry. 
Sr.T.P. George, Assoc. Prof. 
.Agrl. 

 
Engineer, Agronomic hooeaWl 

Station, Chalakudy. 

5. Objectives: 
i) By i::tercroppi:g tapioca with Stylosa:thes, a iagunthaw 

fodder crop, the possibilities of reducing witzogewous fertilizer 
dose for tapioca will be i:stiated. 

ii) The total edible food materials for huiaa aW, animal cos—
sumptioo will be workud out ax the effect of i::tezcrpiug will he 
assessed. 

iii) The role of oxter3ive root system of stylosa::thes i 
preventing erosion will be assessed, so that, if be:fificia1 the 
result can be exteded to the forest areas where Fagyie cultivation of 
tapioca between plated forests of Eucalyptus is known to cause 
co2s.derablO soil erosion. 
6. Practical utility: 

Iercrcnpig stylosarthes with tapioca IL likely to reduce 
considerably the imput costs is the cultivatioK of tapioca besides 
pzovidig fodder for maintaining of a:imals • The possibilities of 
interczapping otylosa:2thes with tapioca in planted forests of 
eucalyptus is likely to solve major problems of soil erosion and 
baa of soil wealth of the forest areas. This cooppiag system 
can be i:teegrated with Farm Forestry Programme. 

7. A short review of literature: 
A Wind crop system consisting of General legume or tuber-

legume is know:: to benefit the o:2-rLtrcge.: fixi: crop in the 
system (spading and, Deikinahus, 1972). Thus several cereal-legume 
combinations are knows in Irtila (Chatterjoe, et al, 1972). U:der 
Kerala coiiitio::s tapioca - gru:ut xxt tapioca-pulses are being 
currently ivestiga ted under the Kerala Agricultural Uriversity. 

Styloaa:thes when grcw:: with appreciable doses of Phosphorus 
increased the water stable eggregates and G.E.C. of the soil 
(Sigh and Siugh, 1975).  Nitre: fixation is substantial quatitis 
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by Stylocautho a gracilii3. has bee:: reported by Tuoly. I:ercroppi:: 
atylosa::thcs accordi: to Nitis a::d Sumatro (i 976). urier I:iorsia:: 
co:itio:o i::creased 

 
cassava tuber e] ,,  by 2qo a:1 top yields by 

18 	ove cassava alu::e , Thus the twi:: be::ef its of i::croaood Nitr'e:: 
fixaiur a:j reduced soil ercoio:: are likely to accure as a result 
of such a::  
8. Tech::ical programme. 

I. bciorimeut at Vellaya::i (0bjactic 1 & 2)  
Toatmo::ts (6) 

N P K 
i) Cassava alo::e at 	50:50:50 
ii 	Stylosa::thes gracilis alo::e at 10:30:20 
Iii 	Cassava at 0:50:50 + Styla::thos 10:30:20 
iv 	Cassava + Stylooa::ths with 50:50:50 
v) Cassava + Stylosa::ths with 35:50:50 

vi) Casoava+ Stylooa::thoo with 20:50:50 
Dosig:: 	R B B 
Replicatio:: : 	4 (four) 
Plot size 	4.5 ma x 3 m.s. 
Spaci:g: Tapioca - Variety M4 - 75 cm x 75 cm. 

Stylosa::thos - broadcEsti::g - seed rate 2.5 kg. 
Duratiou : O:io year. 

N.  B. 	A u::iformd000 of lime 	5C0 kg/na will be applied to 
all the plots. 

Oboe :vat ious to be rocodod: 

i) Yjeld of tubers, 
ii) Yield of styles a::thes iciidor. 
iii) No. of cutiogs of stylooa::thos 
iv) Nitruge:: fitio:: - Total N removal by t apioca 

a:t orlooa::ths. 
vi) Nitroge:: erichn::t of soil after the crop. 

II. Expimeut to be eoauctod i:: a:: area where Ta:gylacultivatio:: 
of Tapiocais do: 1:: Triva:rrum District 1:: oue of the Adopted 
villages or Soil Corervatio:: Research Co::tre, Komi. 

(This experino::t will be comn::ced o::ly by July—August, 
1979 as the seeo: part of tie cterin::t) 

Troatta:  (4) 
i) Eucalyptus alo: 

ii) Eucalyptus i:tercroppoo. with Stylosa:thea 
iii) Eucalyptus + tapioca (as per the practice of 

targyia cultivatiu::) 
iv) Eucalyptus + tapioca itrcroppod with Styles a::thes. 

Doai:: 	: R B B 
No. ofoplicatio:: 5 (fi) 
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P1oize: 	50 sq. n.s 
Duati:2: 	2 yeao. 

Obeavatio:jj:  
; Yio]h of ubes. 

ii) Yield of sylooa:mo fcice 
iii) u 	o No. of c:i:: 	a'. -t dae ya1d. 
iv) Gih of Eucalyptus (after every year height-

No. 
eight

N. of ba:ches). 
v) Nitoe: e:ichine:t Of sil after evoy C20p fo 

2 yea:s. 
vi) Fu: off losses of oull from each tieata:t. 

9. Date of otat - IEqeime: 1978  

10. Likely date of completio: : 1980 
11. &u1t1ual facilities 2:equ1eu: Nil 
12. Appoxiiate coot 	: Ro.107 000/- 

13. Sig:1atue of 

Se, /- 
Project-  Leader. 

FRC - 10. 
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COLLEGE OF HORTICULTURE, VELLi DKIR 

Depat1e ::ta 1 Base a cli Poje ct Proposal 
1. L2stitute ccje No. 
2. ICIli Cce No. 

3. Narrm a::d actdess of tho 
esoach ce::te 

4. Title of the pject 

5. Nan a::d 	ig:tio: of 
the pi::cipal i:vestigt 

6. Name aij cesi:atio:: ct' 
ass cc iaes 

7. Locatjo: of the eseajch 
Project 

8. a) Objectives:  

lG. 21. 19.  Che. 102. 

College cf Hozzicultv e, Vel1ai1&aa. 

Cabo:-Njtoe:: e1atio:sh1jijs i: 
Koala soils. 

K.C. Maykutty, 
Asst. Pofesso, 

Di. A.I. Jose, Assc. P,-:of. 
bin:. G.Dioupa hi Devil 	Poi. 

: College of Hoicultuze, Ve11a::ikka. 

1. To work cut egiessio: equatio:: foi calcu1ti:g the tcra1 
ad available ::itioe: i diffeo:t types of Keiala soils ucig soil 
test values f(;,i oga::ic caibo:2. 

2. Establislth2g the mi:imum iequiorne:it Of oga:ic mattez 1:: 
the soil fox eco:omic yield is the high iaisf all soils of Keala 
with vaiyisig textuial cuinpccitio:, 

b) Practical utility: 

1: 	soil test±::g poceUues, the :2itcge status of 
the soil is predicted from the drga::ic cazbo co::te:t by applyi:g a 
C:N ratio of 10:1. This -ratio is take: mai::ly based o:: the expori-
u::ts coatucted is othei states. It is likely that this itio may 
:ot peifectly suit the soils of Kei-ala which receive a veiy high 
iai:fall u:Io the warm, humid &:d tropical climate. More precise 
ratio or rogressio: equa:io:: cas be wckod cut for cc,  soils based 
o this study. 

2. It is k:cw:: that scril orgaric matter markedly isfluerces 
the physical a:d chemical j certies of the soil. The critical values 
of cga:ic matter for ecu::omic yield is the differe:t textural soil 
clasoes of Kerala are however ::ot established. This study will 
establisb threslio].d values Co:: orga:ic im:tter that are to be 
Inai:tai::ed is soils fcE eco::omic yield. 

9. Ibch::ical parnno: 
i) .a large No. of soil samples supplied from the soil testirg 

laboiatory till be utilized for this ...udy. Available aal total 
will be dstimatec a::d correlated with the zga:ic carbo: 

cote:t of the soil. Begressiu:: equations will be wcked out betwee: 
orga::ic carbo:. al:, toa1 ::itrgo::. 	r these purpose, the soils will 
be caeu1ec based o. ne --tot-al orgaic matter, taxtuzze, a..0 oLliel 
soil properties arc, the relatiorships oxami:ed is each group of the 
soil sopar.tely. 

2) For ostablishircthe mi:imuln requiremert of the orga::ic matter 
1:: the soil for eco::omjc yiekj, diffore::t levels of arga::ic mattxr 
will be give: to each tyio of soil is pot culture expezir:ts, The 
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i:flue::ce of gaded Iooes of o:ga::ic cabo:: cc the phycico- 
chemical p:opetioo of the .-oil an"f::a1ly 0:2 	y±ald vill be 
ploted to aive at a:: eco::omic :ievoi fo each -type of son. 

Be view: 

Thaku ot al (1976)  studiccl the 	 botwoc-: caga::ic 
cabo:: a::d available ::itcge: 1:: soils of Madhya Paoch a1 epcctod 
that the pece::tage of oga::ic ca:bu:: co::te::t Ca:: be used as a:: 
idox of avail, N 1:: soil fo mai:29 £otilizei eccnmeaEti0:3. 

Matha:: at al (1978)  1:: their sth&ieo u::tbe effect of co::ti-
::uouo iotatiu::al cloppi:g o:: the ozga:±c caabc: a:d total  
cu::to::t L., black coils ovealad that cabu::-::ituge:: atic of the 
oollo vaied ftuti 8.9 tu 9.1 1:: the he.:2:i:, a:i, after tbe yea::c 
030 	e:::a1u:2, it a::d botweo:: 6.4 ad 9.4. 

Pala::iappo:: at al (1978)  cujucto the ooim::t u:; caibo::- 
::itoo:: 2JalatiOi3hip uate vaiied o::viino::tal co:itio::J 1:: hill 
egio:o of Tainil Nadu. He :opcctod that the ozg. C a::d total ::itugo:: 

a.'-4d cooiatiu: thoe of with the e::v o:2iital factors eáod 
close elati0Jhi1) betwoo the two co:titue::ts a: the o::- o:rE:ral 
factors viz. p11, altitude aall zaLifall. 

11. Date of start 

12. Date of omplotio: 

13. Dstiiaatod ma:: mo:t1is 

14. Facilities zequizeO, 

: 1979 
: 5yoa. 

: Facilitio available at the Collage of 
Hotudtue, Vella::ikkaia. 

15. If fi:a::ced by a::y other 
ccga::icatio:: otbe Lstitute: 

16. .1ppoxiniate cost 	: 

Si&::atuo of 

FRC - 10. 
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KsdL.L 	RICULiJhJ L UNIViRSITY 

Pogainue of z eseac1i foi Ph.D. cuuoo Co .appoval of the U:2ivesity 

Nams of ca:didato 	 R.K. Moha:2. 

Date of aduiooio:. 	 15-10-1979- 
Name 'a,-,d dosid::ati':: of the : Da.M.M. Koshy, 
Chaiima: of the dviooy 	Pofsoo (Res. Co-di:atio). 
C ornmi t tee 

Topic f cL zecen-ch f oz 	Soil test cap ecpo:e studies fc 
it 	e: i: Koala soils. 

No. LG. 21. 18. Ohio. 302. 

Objectives of the esoach 

the soil testig laboato -ies i Keala available  
is :ow bei:g detemi:od by estimati:2g the cga::ic cbo by COloj-
metric method, a:J acsumi:g that this oga:ic caabo: is dizoctly 
elad to the available :itcge tn, the soil. But this M,  thcd is 
ot sup-pot-Ed by expe ano:2tal results obtaid foE KoEala Soils. 

Hece the object of this study is to evolve a suitable quick meth41 
f oz estimati:g the available :itcge2 i the dfffeao::t soil groups 
of KeLala. 

Review of previous wok do::e: 

The liteEatuEo beaig o: the subject Jr, vr oxto::sive but 
some of, the 	co:t works alo: ate teviewod below. 

Meolu a:d BhLunbla (1969) foud that otga:ic catbo is :ot a 
suitable i:ilicatot to give a nacute of availab :ittge:: i alkali:e 
suil. &t nicelu (1979)  chewed that i ateas telativoly high tompetatu 
a 	low al.iuue o.ga...ic ca.bo:: could, be usou xut pzeuictto of 
tespu::ce to 

Subbiah a:d Bajaj (1962) aa Sims et al (1 967)  observed that 
the ammo::ia teleased after eoa week of i:: cuba IJI 0:Z a 	6 cayu of im- 
cubatio: tespectively gave bettet iJox of available ::ittoge::. 
Lath well et al (197 2) fou:ci that total ::ittogo: oxtiactod by 0.01 M 
Ca Cl9  ax', K9SOA  a:d the ::ittoe: p:iucod dutig i:cubatiu: ate 
equally avai'Labllity L. soils. 

Scie:tifie a:i/ot ptactical i.mi ta:co of the teseatch: 

It is expected tflO the pteset study will help to develop 
a teliable a:d quick msthLd of estiinati:g available J, L) 	i 

soils iot use i: the coil teog labotatoties. 

Tech:2ical ptot ammo: 

1. Colic etio:: of nipteso:tative soil samples ftom the major 
soil gtoupc of Ketala. 

2. Detel 1:2at10 01 ::rogo:: by the kjeluahl mothcu a:i. 
otga:21c catbo:: by Valkely & Blacks tittatiu: nthed aai fi:iiig out 
fot C/N tatios fot diffetet soil gtOups. 

3. DetoEmi::atio:: of cga:ic catbo: by colc'utimottic itnithed. 

4. otki:g out Eottelatio::s betwoe:: otga::ic catbo2 dotetmied 
by littatio: methed a:I by colotimotty. 

2 
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5. temi::atio: of available :2ito:: by the alkali:e panria::- 
a::ate i:cubati: ad hydulysis imthL 	ad wki:g out the coela- 

tiu::s to oga:ic carbu::. 

6. Put cultu:e expethne::ts 1:: this soils toatod with diLfeo::t 
levels of 	e:: a::d pla::ted to rice as the test crop. 

7. ::alysic of pla::tu for up:oke f ::itcge. 

8. ioki:; ot.t coelatiu::s botweo:: the 	dotemi::ed by 
dfffeo::t uethds a:d ::ite:: abs obed by the pla:ts. 

bse,vatio::s to be z ccudd 

1. Physical a.: 0, chemical popeiies of soil. 

2. livailable N2  co::to::t of the s,oil bfuc pla:ti: aa 
at harvest usimC, various eage::ts. 

3. Uptake of IT
2 
 by the pia::ts at the time of harvest. 

Date of otait 	 : Octobe_i,  1979 
Date of completio:: 	 : Octube 1982 

pp2oximate cost. 	 : Rs.339 000/- 

This exDeai:ue will be boue by the IC'R, aa this study 
is part of the !d hoc scheme "Soil Test crop esp:ze 
studies 1:: Keala. 

::ticipctod aeceipt 	 : Nil 
Locatiu:: of 2noeazc1i 	 Colle gge of gicultize, Vellaya::i. 

Place: College of Jgicultuo, 
Vol laya:: 1. 

Date: 30-11-'79, 	 Si:::atuie of the ca:iuidato. 

4 

PRO - 12. 
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KIRP LJ .'GRICULJUlii L UNIV RSITY 

FACULTY OF !GRICULTURE 
Depatie:r f .gmicu1tua1 Cheniioty, College of gicultue, Vallayami. 

1 • Name of ca::diate 	: Sumarn Ge o:ge 
2. Date of amicsiom ami 	: 16-10-1978 

acnissiu No. 	 78-11-25 

3. Name a:d ciosig::atiu: of the : Smt.alice Abzaham, Asst. Pofessc, 
cn:ma o io aviy 	Dept. of 1g1culuia1 Chemist- _-Y. 
ccrnmi:teo 

4. Top 	of meseanch foz,  theis: Fbtility ivest$gatio: 
Poo:thalpadam soils of Kerala. 

No.G. 21 • 18 • Chic • 1102. 

5. Objective of xesearch fuz the thesis: 
The peso:t study, in caied cut w1th a view to i:vestigate 

the exte::t of fizatiom suffered by the applied plamt :Mtie:ts im 
these soils. This will be achieved by. 

1 • Deto2 :i:g the physical a:d chemical poieties  of about 
50 suf ace a subsurface cannies, 

2. deteEmi:i:g the ammomium fixi:g, P 1"1Jx1*:2g.aWl, K fixi:g 
Pave--,  of those soils. 

3. Co-olatimg the exe::tof ::utie:2t fixatiom with the 
physical a::d chemical properties' of these soils. 

6. Brief review of previous wk dome o: the topic 

The poomthalpadam soils which cover au area of about 
2000 ha i: Paighat ditict is ocog:ised as a .goup of problem 
soils whichequii-e careful ad detailed imvestigati.:. The soils am 
alkali::e im eactiom a:j comtai: high j opctium of sdiurn a:d hi-
caibumate iums which may impat sevea1 direct a:i i:ibect i:lue::ces 
om plamt growth. Besides, the status of available :utiemts was fou:xi 
low as agaist a high total co::omt. The zeaso.nD Zoz their lcw avai-
lability might be coelated with the uhysical &u.( chemical pope:-tie 
cf the soils &d the p -ese::t study is ke:: up t  obtaim moo 
e:lighteino:t 0 there problems, study of the Physico-chemical 
chazactedstics of the poom;halpadam soils of Keala aDpeac to 
be the majoz work dome o:: these soils (Kishmakuma, 1978 

7. Sciemtific a:id/o practical zeoeaxch. 
km'.wiedgo of the factus iesticti:;g the availability 

of major ::utrie::ts imthozo soils will help to plamt out a bet 
schedule of fetiljze 	ecomxnetuatjo:: aud those areas which ae 
left umcultivated due to ve:y poor 	yielj may be bcught umIe 
cult vatiom. 

8. Tech::ical pogannue; 

1. The suff ace a:x subsuff ace samples will be collect fci 
differe::t locatio::s 1:: the poo::thalpadam t:act. 

2. The physical amd chemical aualysis of these samples will 
be carioc out by sta::uaxd a::aly- cal pcduceo. 
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3. 	The aimno:iwii I ixi:g, ph phoe fX::g 
caiacitioo of those eci]m will be cthcie 

a::aly- ica1 pcOJUee. 

4. To make coe1atiu: bewee:. suil -physical 
pe:tie wit-11 the 	fixi: capaciio of  

ad poaspium 
by oaatact 

a: chemical 
haece eujic. 

9. uaec uf epo:citue: 	nO3000/- 

10. Luca-L',- -Jo:: of eeach 	: CL1lee of ./iicolu:e, Vo1laya:'i. 

Places Vellaya::i, 

'Dao: 7-3-1979. 	
Sigaue uf ce:idae. 

PRO - 8. 
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PiCULTY OF 1GRICULTURE 

College of 1griculture: Pg: 	 of resech for M.Sc. Lg.) 

Soil Chairma, £dv1sorY Ccaittee 	zr1.OemiS;ry &  eiorca 

5. Objectis 

a) To assess the forms a::c.( djstributio: of M: aa. Z:: 1:: the r1CC 

soils of Kerala. 

b) To study these two elonie::tc it.,  relatior to toxicity ard 
(!,eficie:iCY in areas of occurrpce. 

c) To study the i:terrelatio:ship bet'wee:: these eloine:t13. 

u) To study the tra ormatio:G of ina:gamesO aat zi:1c due 

to submerge :ce. 

6. Brief review of 1evi0u5 work doe O11Z 	topic. 

although our lc2owledge icedi:g the distributiOn of the 
major elomemts L. Kezala soils is fairly comprohersivo the irf or-
mat!o:: pertai:thg the CCCUrre:Ce, forms aa d istributio of the 
Iniror olome:ts is sca:ty a:-,,O, meagre. Practically ::o work had beet'  

dore i: this directio:2 u:til it 19659 whe: Pisharcdy first 

gateo he OCC ire Ce of if fore fru of io a ma ga O)O 1 3 orm 
rice soils of Kerala. This was followed by the i:vestigati0 Of 
Rajagopal ir 1969 who reported the forms a::d distribution of ma:gaeSe 
i: 14 typical profiles of Kerala. Ravikumar Prasoedum ir 197 0  
studied the distributio:2 of zi:ce i:i sui soils of Kerala. Gopi:ath 

i: 1973 imvestigated the distribution of zimc i: acid peat soils of 
Kerala. 

Hajagopal 1971 reported a:tagodstiC effect between zirc 
a::U phosphorus ir soils. It is also ubsorvod that corroctio of 
zi:c doficie:Cy i calcareous soils Ca:: result 1:: 	doficie:Cy Of 
iro:: a:i inargareso (ktctowso::, 1960 ). 

7. Sciertific/or practical iinporta::ce of research: 

I:: rice soil co::ti::uous cultivatlo: with high yieiLtimg 
varieties, high mriouts of soluble iru:: aat alumiiuia aL:d co::tiaiou$ 

sub merge::Ce have the:: reported to cause defiCieCY o zi::c. Further 

there ao locatio:i Kerala especially the sa:dy soils a:d soils 
rich i: orga::ic matter which are li1ly to be deficient 1:: Marga:ese 
Such areas will be located ard studied. 

8. Tech::ical programme. 

1. 	Dote is.atiom of total a:d available- zi::c amd ua:ga:eSe 
status of the major rice soil typos of the state usi:g diffOrot 
oxtiactarts. 

1. Name of o tude:t 

2. Date of ajmi-soiO aat 
Admissior Nb. 

3. Name aai Desi::atiL) of 

: Rajet:a:, P. 

: 16-101978  
78-11-1 9- 

: Dr.R.S. .Aiyer, 11000c, Prof. of 

(rofeooCa: 

4. Topic of research for thesis: Ma:garese a:-4d zi:c status of rice 
soils of Keralait. 

NO. .G. 21. 18. Che. 1602. 
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The major rice soiLl tyles like kad, latoaito, alluvium, 
kolo, kaapaau, kayal,, coastal sa::cy alluvium a:d pokkal± will be 
otudice, (10 samples foa each o-  oil tyt.e). 

2. Effect of oubmee:ce o:z available zi:c a:11 maga::eso 
status of major i.co soil types (Lab  at-  oy ±ucubatio: otuiies). 

3. Role of additiu:: of oga:ic mat- to i: the :ice coils 
i: elaio2 to available zi::c a: ma:a:ece status axt cioe:::t; 
poi3 of submea::co (Lab. i::cuba:iu: expiiie:t). 

4. Eeopu::se to applic tiu:; of zi::c a: ma:gaoOe i: soils 
located to be 0,efici:2t i: these ::uta1::t0 (Pot culture eqieine::t)a 

uutli::o of t-he pot culture expeint will he as 
follows :- 

1. Soils (2 o 3 accothi:g to the deficiency ijvoi). 
2. The followi::g levels cf z.71ai m: will be tried, 0, 10, 

20, 30 kg/ha as 21.12 S0 a: M:: 504  

3. A high y'1di:g variety like IR.8 which is 	to be 
se:sitive to Zu aud It: deficie:2cy will be used fo the study. 

The a peimet will be laid cut i: CRD (completely 
a:domioed desigu). 

9' Aipoximto cost 

10. LvcatiL': of iooeach 

Ve llaya::i, 
Date. 

Rs. 3500/— 
college of  Agiicultuze, Vollaya::i. 

Sd/— 
Sig:ature of ca ii ate. 

FRC— 8. 
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KRJ'L .&RICULi!U AL UWflT]SIICS ITY 

Programme ff Research for M.Sc.(g.) Degeo 

Faculty of .tgriculaire 	: Depa me::t of .L9r1. Clemiotry. 

N. Karu::akar a Pa::ickera 

Date of anisoiu:: a:d No.: 78-11-24. 
D--,-.V. Gopalaswaui, Assoc. Prof. 
Do of Agri. Chemroy au 
Soil Sciemce. 

NO. 	• 21 • 18 • she. 1603. 

"The utility of am i:teGemOus o ou: cc of Mage slum 
silicate fcc rice 1;: Kutta::ad 

5. Objective 
To i::veotigate amd aseso the effect of 'the al:plic 'tiom of 
Mag3ium sil1cae im Ku'ttamad soils. 

6. Brief review of work dome: 

P1maja (1964) fou:rt that the graim a:rt straw yields are 
sigmffica::tly i::creaoed by applyimg Magemesium d silicom over 
aat abc' the schedule of ma:irirg it red loam coils of Kerala. 

Sadada (1965) observe t-hat Sodium Slcate as well 
as Calcium Silic ate have the cap acity to. increase the graim out put am 
Proteim comtemt of paddy, as per the studies co:iiu cted 1:: the rice 
soils of Kerala. 

Nair asd Aior (1966) observed that: 

1 • The low lamU rice soils 1:: gemeral have a higher available 
silica tat-us tham the uplaat soils. 

2. Dryimg a wet 1a.4 soils imc.easos the water soluble silica 
by approximately 15 porcemt. 

3. m average rice crop im Kerala removes about 250  k,-s. of 
silica per hectare. 

Vijayakumar ad Koohy (1977) foumd that applicatiom of 
Magmessium silic ate increased the :,umber of spikelots per pamicle, 
muinber of filled graimo, ar weight of thousand graiuv  

Most of the above studies have been co:iuctod as pot 
culture trials. No study umder field corditio:3 rogardirg the 
silico:: applicatiom has bee:: coaucted im Kuttamad soils. Ho::ce 
the prosOit study. 

7. Practical thripta::ce of the research: 
Observatiomal field studies i:: Kuttamad regior have- 

silicate plicatio:: has some bomefiuicial effects. Paddy straw 
co::taims about 8% silicom. A sizable pertiom of this is boimg 
imcorporated imto the soil. If the applicatiol: of Magmesium sili-
cate proves bemefificial by way of impzovimg yield, it cam be extemded 
to cu1tivt 	this ors of is area. 

1 • Name of the ca:idate 

2. 

,30 Name a:d dooig::atio:: of the : 
Chairua, JWviSOU Committee 

4. Toiic of research fr thesis: 
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0. 	Tech:icalp z ogaInae: 
A fiek expeino::t will be co:ductod t: the Kut;a:at aaoa, 

:a 	Mocumpu, Rice Roseach Statio:: as 1e thQ fo1lowig do tails 

Teatr:2ts:  
I • Co:rol 
2. Mag:esiuri silicate 100 lcgo/hoct. 
3. 200 1s/ 
4. -do- 	300 kgs/h 
5. 400 k,-b-/ 

Ma:uial schedule io the ciup will  be as poz package of 
pact- ices ucheuulo. 

Desig:: 	RBD 
Variety 	Jyoti 
Plot size 	6 ivlts. x 5 M. 

01sevatiu:3?: 
Peicjical ocLcdi:g of pH & E.C. befcco pla::ti:g, at 

active 11-illoi:2g, Pa::icle omege:ce a::d aft-e haivot. 

Chemical a:alysis  
Total available Nitge::, P20, KO a:4(-,Sj 02 bOf 0  

pla:ti:g the crop ad after =dt1i ttal uptake. 
Available silica i:: the soil a:xA silica co:tai:Dd L14  

gai:s a:-ti straw at havost. 
Yield data  

Weight of gai::, saw -:umber of Diuctive tillers, exo::t 
of sheddi:g a:-.0,ot110 biotic (!,a-.a. Data o:: i::cide:c-e of pests a:d 
diseases will also be collected. 

stiJL1ato of Eeaitue: 	R.5,000/- 

Places Vcllaya2i 
Date: 16-4-1979. 	 Sd 

Sig:athre of stude::t. 

PRO - 9. 
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PROFORMA FOR RESE.\RCH PROJECT - PRCOSAL 

KRiId GRIaJLTUEUAL UNIV']RSITY 
RISES ROE PROJECT. 

Department of  QW&WOMY 
Rice Research Station, Kayamkulari. 

A.M. 21. 6 • Ohe. 2102. 

Utility Of. zo1la as a partial 
substitute to ierga:ic 'N' 
fertilizer for wet land rice 
culture. 

4. NaLe(s) & Desigratio of 

a) Project leader 

b) Associate 

5. Objective 
Azolla a genus of water form fixes atmospheric N in association 

with a buluo green algae. It is foud abuiatlY & the paddy fie]i-to 
of O::attukara. The objective of the experiment is to access the 
possibilities of utilising azolla as a partial substitute to i:cugariC 
Nitrogeu Iertilizers. 

6. Practical utility: 

The result obtained will help to reduce the cost of cultivation 
of rice, as the inorganic i::tergeuouc fertilizer can be reduced. 

7. A short review of literature: 

.Azolla is a genus of water form which fixes atmospheric :itcge: 
in association with blue &-reen algae' Aabee:a  azollac, (I. Wataa1D1O 
at al 1977). The atmospheric nitrogen fixed by the algae, which lives 
i: the leaf cavities of the upper lobes of azolla is available to the 
ferh and there by multiplies rapidly. This property of the Azolia" - 
A:abeeua association has drawn the attention of farmers for the 
utilization of azolla as a, partial substitute to Organic uitruge 
fertilizer for rice crcp (P.K. Singh 1977). Pot and field experits 
showed that i:copvratior of 8 to 10 tous/ha. of fresh azolla before 
transplanting increased rice yield as much as did 30 to 40 kg. :itro2 
from ammonium sulphate. Iocu1atiL'u of field with azolla after rice 
tra::spla::ti:2g, and the i:cerperatiO2 of azolla after its giouth 
stimulated rice grwth (P.K. Singh 1977)- 
8. Technical prora1ms: 

Layout : 10x3 R B D 

Thplicatic:" 	3 
Treatments : 10 

Plot size : 6 x 4.95 
Spacig 	: 15 x 15 cm 
Variety 	: Jaya. 

Tie at r, ie uts: 

I • Ctrl without N. 

Faculty of 1gricultue 

7. Name of Research ce::.ze 

2. Project No. 

3. Title of the project 
(this should indicate 
the ::aturo of work) 

: lost. Professor (Agru:omy) 
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2. ecce:Ued zcce of N. 
3. Rocon:jed dccc cS N + Azolla 5 tos  Ala  ct. 
4. Recccme::ded (lose uf N + FYM @ 5 to:s/hact. 
5. 500/o of eccmme:ded dose of Nitzcge: + 4zolla 5 to:s/ha. 
6. 75% of iecoimoated dose of Nitoge + fzolla, 5 to:s/ha. 
7. 50% eccuJe(l dccc of Nitoge:2 without aolla. 
8. 75% ecome:ilo(l dose of Nige: without .i\zolla. 
9. tzulla floated at tle the of i-i1a::ti:g (i000 kgir. i:ocu-

lated at the time of Dia::ti:g) a: i:coocated at tbe 
time of fiist top (lessi::g a:d N 50% basal 0% ist top 
ctmeosi::g a: 	5% at tho time of 2::d top dosoi:g). 

10. Azolla floa-ted at the t-lia of pla:ti:g (i000 kgin/hact, 
i:2oculatod at the time of p1a::tig) aat icopcated 
at the time of 2:d top thesoi:g - a:d N (50% basal, 25% 
N - lot top d. essi:i a:U 0% N at Secu:ii top 	osoi:g) 
P a::d K  mecome:Le(l (lose i:: all the toatine:ts. 

Note: P a:d K  mecuwme:ded dccc tZ all the teatme:ts. 
sovatio 	10 be eccd  

1. Vegetative till cou:;ts 45 RAT 

2. PEOductivo lille, cou:ts (one week prior to the Iivest) 

3. Gai a:l otaw yield. 

9. Date of stai-t 	 Septenbeaz 1979 
10. Likely date of ompktio:: Decemboi 1981. 

11. .cjditio:al facilities equi:ed s Nil 
12* Approximate cost 	: Ro • 1500/- 

Sd!- 
Project Leader. 

FRC - 10. 
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1. Faculty of g1cultu2e 

2. Name of eseac1i o:e 

3-  Rioject No. 

4. Title of puject 

RSgLRCH FROJJCT PROPOSI\.L 
Depatrrt of .L\gl. Chenisty. 

College of gicdltue, Vellaya:i-. 

L'c. 21. 18. che. 2103. 
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ttIritoo: ecu::Omy 1:: 
diffee: soil tyiDes 

5. Name a::d deoig:atiu 
a) Rioject leader 

Rice thghalgal fetilioatio: 1:: 
a:j soil physical co:itio3". 

D .R.Sub:amo::ia .L'iyet, 
000c. Pofesoo. 

Pofeoscm of go:ciny a:-,d all 
ociate Riofesoc's i/C of the 

Reoeach 	atic2s W1E2E3 the exDeime::t 
±3 to be cOacteu. 

 

b) issociate 

6. Objective 

 

    

Multilucatic'-:al large scFle ta:iali3 to V02i.fy the efficacy of 
blue goo: algae fo their 	optiuu ia. vatious ago-cliiaatic egios 
of the state. 	ta:iadizatio:: of the mu1tiplicat..0 of blue gree:: 
algae culiue to suit the coa.itio:a3 existi:g 1:: Keala. 

7. Practical utility of OC1]eI]E 

U: ez the co:ditio:s existi:3g i:: Keala, ay cost reduciag 
i::ovatio:: fo rice cultivatio:: will be highly valued a: readily 
accepted by the faro. The use of blue gree:: algae has thea show:: 
to reduce the cost of ::itrLge:: i:puta by 30 perce::t a:d the algae 
theinselvoo ca:: be cultured by cultivatzs at margi3al costs. 

8. short review of literatu (Brief 
reriew of wcck do:e i:2 Kerala an!, Ldia) 

uiior et al (1 971) observed a oig::ifica::t reductio:: i: total 
suiphides co::seque::t to i::oculatio:: of blue gree:: algae i2 the soils 
of Kutta:ad. Liyez et al (1971) (b) 1:: a:3other study showed that 
i:2oculatio:: of blue gree:: algae reduces sig::ifica::tly the c,-,-  e:'-' of 
oxidisable organic matter, total sulphites, ferrous i.,-:o:, etc. a:i 
shows a:: i::c2:easi:2g tread Ia the crgaaic matter coateat of the soil. 
These results are to be attributed to the iacreaoed oxyge2 teasioa 
in the soil water cys cia due to algal photosyathesis. I:: a curreatly 
laid out Exporrneat at L'RI these obcezvatioas have tee:: coafiraEd by 
direct naou:emeats ca oxyge:: teasio:. These i::creased oxygea te::sioac 
are particularly useful IL: areas where problemao of ire:: toxicity aad 
sulphide iajury are vry of tea ohnond. Thus their be::efiial 
effects accrue from increased ::itrogea fixatica a--,.C,, oig::ificaat 
reductie:: L. toxic coaditio: prevailiag Ia coati::uously water-
logged oil. The IiRI has staadardized the procedure for prcdu.- 
ctioa of blue greer algal culture aad this nmthq( ca:: be adopted by 
us with suitable mcotificatioas. 

9. Toch::ical pgramn: 

1. Multiplicatioas3 of the blue greea algal culture ia. the 
College c griculture, Vellayaai  aad supply of the culture to 7 
ce::tres Ia the Korala .Jgrl. Uaiverij f large scale trials. 

	 2 
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2. These lacgo scale trials ca:: be cc:ducted i the oxpefi-
ine::tal filds of Rice Research 5tatios at Pattambi, Kayamularn 
Mo::compu a::d Vytila, I::s:uctio::al Farm, Ma::::uthy, 	cric 
Resea:ch Statiu::s at Chalakudy a:i Kaarna::a. 

3. The expein::ts ca:: be comi::ced fm the fit c -
seasu:: of 1979-80. 

4. High yieldi::g vaietics may be used f cc all the 101-tic::s 
a:d 1:: all seas o:z. 

5. The followisg teat-re 	ca be used f oz co::ducthg IC--dials 

i)iii doses of Nit:ode:: + P, K aat ame:1ome::ts as 
ecomme:1od f3 the va::iety. 

i±) 2/3 dose -ci' Nit2ge:: + do 	+ Bule gee:: algaeeas soil 
culaue © 10kg/ha. 

v) 1/3 dose of ::itce:: +do. 
vi) If the t±ale ae to be co::ductod as a large scak tia1 

the a mi::imuxn area cf 0.2 hectae pez plot may be 
a:d the t: iai cuniuctod as a:: u:op1icated trial. 

vii) As a:: a1te:ative to (6) above if the oxpeithi::t is to be 
conducted as a zeplicated trial a mnaller  plot of 5.8 x 3.6 m 
may be take::with 4 oplicatioc 1:: the RBD. 

viii) Obsorvatius to be ecc1. Yield of gai:: a:i sLaw, 
No. of ti1les, effective tillers, iaicle lo:gth, No. 
of gaai:s pe pa::iclo, 1000 gai:: weight etc. 
Soil samples will be collected befoo axt aftez each 

fu vaiuus chemical a::d physical studios. 

10. Date of utat 

11. LiIly date of coLoletiu:: 

12. dd1. facilities oqized 

13. Approximate cost 

May 1 979.   
May 1981 
Nil. 
If this trial ca:: be do::e with the 
rogula allutme::t fo the 
s.ato::s, ::u aul. exj)e:11tue 
would, be i::volved. 

FRC — 10. 

i1± 2/3 dose of Nitogo:: + do 
iv) 1/3  dose of ::itoge:: + do + Blugioe:: algae as soil 

CUltLUe Q 10/kg/ha. 
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HESE.RCH P}JECT 
Faculty of Jgriculture 	Dci :tao::t of .tgricultural Chemistry. 

1 • Name of Research Ce::tre/ 	Cocomut Research Statio::, Piliccda. 
Locatia:: 

2. Project Number 	 .G0 21. S. Chmi,  2201. 
. Tjt].e of the Project 

Studies a:: the imflue::ce of raisirg cocoa as a:: i ecrop i 
coco::ut garde::, a:: the chemical eat microbiological chàrac teriotics 
of laterite soil. 

4. Name aa. desiguatia:: of: 
a) Leader 

b) Associate 

: D-.P.K. Na:aya::a:: Nambiar, Assoc. Pr). 
(.igri. Cheuisry). 
1 • M.L. Hassa::, I:uct 	(.gri. Cliom.) 
2. T.C.Raahakiha, Asst. Pioi. 

(Pia:t Pathology). 

5. Objective: 

To fiat out the i:fhD:ce of raioi:g cocoa as a:: imtercrop 
coco::ut garde:: o:: the chemical aud microbiological chazacteriotics 
of Laterite soil. 

6. Practical utility: 

Cocoa is ::ow largely cultivated as a:: i::tercrop 1;: coco::ut 
garde ::s. The effect Of raii:g such a:: jaorcro o:: the chemical aat 
Inicrobiolo2ical characteristics has ::ot studied i:: detail so far. The 
study will help to cultivte both the crops ::ow adva::tago::c.usly by 
k::cwi::g the charges u::dergoi::g 1:: the zhizcphere. 

7. A short rovw of Literature: 
The i::cde::ce of phosphate solubilizimg micro zga::isms a:d avai-

lable phosphorus i:: coco:ut aull cocoa rhizophere soils were fou::d 
directly related (S.K.Nair an2l N.S. Subba Rao 1977). The i::terpla::tl:2g 
C oco::ut garde:: with cocoa improved the ge::ora 1 coat itio::s of cocoat 

4- palms is a ry goal mea::s of augume::ti::g the retur::s from a u::i area 
of laat. (K. Ka::::a:: aat K. Sudhakara 9977). 
8. Tech::ical progranmie: 

Two sets of rhizuphere samples of cocomut aat cocoa will he colle-
cte.t from the experixi ::tal plot laid out i:: 1970 to study the effect of 
zaisi:zg cocoa as a:: i::tercrup i adult coco::ut pla:tatio::. The experi-
n::t has beem laid, i:: a:: R B D with 3 troatme::tc (a) Si:gle row of 
cocoa 1:: betweem two palm rows (b) Double row of cocoa i:: botwee.i two 
palm rows a:it (c) Coconut alum without cocoa aud 8 replicatio::s. 

Soil samples will be a::alyoed for PH, T.S.S., Orgaric Carbou 
aat available ::utrie::ts amd assessed fur microbiological populatio::. 

9. Date of start 	: 1979 
10. Likely date of completio:: 1980 
11. dditioual facilities reauired: Nil 
12. Appraxite ca"IZ COQ 	 Ho • 2,000/-
1.. Sig:ature: 

Project Ieaer. 
FRC - 10. 
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KERiL! .GRICULTTJhiL UNIVERSITY 

PIC[JLTY OF IGRICULTU 
Pogamtie of Pesech wk fo Masters' Deg200 

1. Nare of the 0 ltvde::t 	: Cyiac Mathew 

2. Date of 1mij:a::d 
	16-10-1978 

4dmiscio:2 No. 	 78-11-22. 

3. Name ad desi::atio:L of 	: Si.Abdu- ilanmod, Ast. Pess3, 
Chaima:2, ktv1soy Committee Dopa:tmcut of Sul Scie::ce & 

gicultu al Cheraioty. 

4. Topic of nesoaci1 fcx thesis: 	LG. 21. 18. Clio. 2301. 

L. noEpholo4cal physical aa1 chemical chaacteiOt.C[ 
due to mo:2ocultue of pla:2ted. forests a:U plaa!t:t t 	C2OpO'. 

5. Objectives of neseancli f cL the thesis: 

1. To study the chauges L. physical p peteO of soil due to 
the 	placeme:t ct' the :atual forests by dfee:t typeo of pla:atio:: 
cups and pia::ted fomests. 

2. To evaluate the 2Bmaval a:1 mig:atiom of various mecha:ical 
fractious of soil especially clay due to c1ea -fel1i:2g aud mouocultu2m. 

3. To estimato the chauges 1:2 coute::ts of total t2i02tS aud 
available :2utie::ts iu the sufaáe soils of ij1autati0 S a:d adjaceut 
vigiu foss. 

4. To detearniue the most suitable type of vegetatiou foz a 
defoested a:ea, which causes let eterieut toSo 

6. Brief review of wo:k dome cu the topic: 
Thomas (1964) afto his stiies om some forest soils of Keala, 

Opoimd that dofoestatiom caused 	ked chauges i: physical co:itiOu 
of We soil. The suctue was ce:e.cateu aa: the soil was subjeceu 
to sovoo eosiO:2. Jose (1 968) also suppcued this view am). fou:x that 
clay was tamslocated to lo horizo:0 0:: cleaefelli:2g of fcinst 
,.zees aJ 1la::ti2 teak. 

7. Sciemtific amU/o iiactical impcta::ce of fleseach: 
It is inpctaut to study be chames im physical, chemical amd 

morphological popenties, that take place i:: defooSted soil a:0, 
areas where cultivatiom has bee:: stanted. The pnesOmt otudy  also 
aims at fiaimg out the most suitable plautatio:: which am meplace 
atual foest with least deteiemt to  'soil. 

8. Techuical p2ammO 

stages of gcwth au( them meopective a).jaceut vimgiu fcests. 
Ibbe, Oil paLn, Eucalyptus, Cadamora, Tea aL:d Coffee at diffe2emt 

2. 	Collectio:: of soil samples from the tlueo hoiizOus of all 

1. Morphological descilptiOu of soil pnofiks of pla::tatioms of 

profiles 
studied. 	

of the soil samples . ggnegae amalyols amd Mechamical auaalysis soil such as siugle 
4. Determimatiom of physical properties of the 
value coustauts, plasticity limits etc. 	

1:: soils of each 5. Estimatio:: of the total aud available ::utrie::ts 
profile, pH couductivity etc. 
9. Estite of ej e).ite a: recoi,pts, if amy. 

pproxiinate cost Rs.3,500/- 	
Vellayaui. 10. Locatiom of Research: College of Igriculturo, 

Siguaturo of ca:Iisate. 
PRO- 8. 
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1CRJuII IGRICULTtJR1L uNIvrRsITY 
Redearch Project 

Faculty of griculturo 	Departr::t of .LIgrl. :Chemis:ry. 

I . Naue of the research coutro: College of Agricultu, Vollaya::i. 

2. Project No. 	 AG. 21. 18. she. 2401. 
Title of the project: 

Studies o:: the available sulphur atus aul cfffero::t forms 
of sulphur 1:: the upla::U soils of Kerala. 

4. Nan(s) a:J dosig::ati:: of 
a) Project leader 	P.A. Korah, Ass-'U. Prof. 
b) .Asouciates 	 Dr.R.S.Liyer, Assc. Prof. i/c of 

Profess or, 

5. Objee16 ive: To ascortai:: the sulphur status of upla::d soils of Kerala. 
. Praccal ut1ity: 

Very little work has bee:, dome i this fia]LL. As a ::utriamt the 
importauce of sulphur to plamto is great an2. the study proposed will 
give a basis foE 	furtheromce of: studies of SulphLu mitritiom im 
uplard soils. 

7, A short review of: literature: 
Williams ad steimberse (1958) (Jo:-,ca-,, a.Z Reise.-.Oulez (1957) 

a:i }jy amkll Mohta (1 970) have, show:: that sulphur is character bed 
imto ma:r pools, 1:: order- -Co relate Thom imtu sonic soil properties. 
The oxioteucé 'of orgamic aud imorgamic forms amd their imter—
rolatio::ship wit-h one smother for the respomso of crops to sulphur 
apDlicatlo:: was proved. 

Shikomed (1957) Walker (1957) Fomcy  (1958)  Olivero (1960) 
Kamwar a: Tekkir (1964) Comfirmed that orga ::ic form of sulphur 

COtaitUtthemajor portio:: of sulphur im soils. 
Accoruimg to Ka:ar (1 963) the respouse to sulphur applicatiom 

was moticod who:: available sulphur coutout was below 15 ppm. 

8. Techuical prc'grarrnne: 
1 • Collectiom of late rite ane, red uplamd soils of Kerala 
2. Analysis S thus-sample ior different farina of sulphur as 

(i) Total sulphur (ii) Water soluble sulphate sulphur. 
(iii) Total sulphate sulphur (iv) Sulphide sulphur 
(v) Organic sulphur. 

Also arganic matter comte::t an!, pH will be detommined. 

3. Available sulphur determination using different methits 
and correlation with farms to thocee time best suitable available 
sulphur determination nethcd. 

9. Date of start - April 79 
10. Date of completion : April 1980. 
11. Additional facilities required : Nil 
12. Approximate cost Rs. 2000/— 

F FRC 10. 
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P.B.Usha. 

10-10-1979 
79-11-31. 

Chaiaia:: g G. Dioupathi Devi, 	3t. Pf. 
Of soil Scie::ce & .4g:1. 
Cliemiatcy. 

Soil 	a::ic 
matter 1:: dffiee::t coil typos UC  
Koala". 

1 • Name of ca: i.d ate 

2. Date of admisslo:: aud 
admisoio:: No. 

3 , 	aa desi::ati.,:: of 
of a.j via oy cunmitee. 

4. 	Topic öf z eoeach fu tllosii: 

No. .LG. 21. 19. Che. 2501. 

5. Objective of eceaach: 

1. To exami::e the compocitio:: of soil oiga::ic matter ii the 
surf ace soils of the ciffoe::t soil types of 'eala. 

2. To study the elatio::chip betweou soil oga::ic matter a::d 
soil ::itoe:: so 	to ostab1ishce pociso ogesaiou equatioa 
fo calculati:g the total aai available ::ite:: i:: soil based o:: 
oga::ic matter a::d oga::ic cabc:: co::te::t of soils. 

5. Brief review of previous wok do::o o:: tiE topic. 
Si:gh & Sbghal, (1976) ctucted a study o:: the ::attue a; 

compooitiou of humus i:: sum som outoi Himalaya:: soils of Utter Padesh. 

Takiu 	al (1976)  studied the elatiouship betvee:: oga::ic 
caibo:: aa available ::ii:uge:: i:: soils of Madhya P:adesh aud epoted 
that the rcice::tago of oga::ic cabo:: cue::t Ca:: be used as au 
i:ex of available it2.0g02 i:: soil fo makisg fotilizo recommc-
datio::s. 

Pala::iappeu et al (1978)  coaucted the expena::t o cabo: - 
iboe 	elatio::chip ude varied e::v12o:ne::tal coa iii :ua i:: 

hill ëgio::s of Tainil Nadu. He 2Dported. that the oga::ic cab(-:'. 
aat total itope:: a:it the co:, 	-0 t1ieoof with the e:2vho::- 
ue:tal facto-,s exieted close elatio::ship betwee:: the two co::sti-
tue::ts 0:: the o::vio:me::tal factca viz. pH, altitude aai iai::f all. 

7. Scieutific a:d practical impota::ce of the :oseach: 

By establiohi:g pecice elatio::ahip betwee:: soil oga::ic 
matter aud soil ::itjo:: it is pssiblo to uaify the exicti:g 
co::vesjo:: factors fe calculati:g soil ::itcge:: from ga::ic 
cabo:: foz dfffoze::t soil types of state. 

B. Tech::ical pi 	(give outli::e). 

A lago ::umle of cwiaco coils will be collected from 
typical soil types of Koala. Relatio::ship betwee:: oga::ic cabo: 
soil ga::ic matte, soil ::itcge:: (Total aud available) etc. will 
be established by pofomi::g staudaict chemical a::alyois aud ogessio:: 
equatio::a betwee:: cabo:: a::d ::itcge:: will be wo:1d out for  
each soil typo. 



(2) 

.L few soil samples will be selected ftcu each soil 
type fozftactiusa;io:2 a::alysiz.. Fac- io:a;io:: of soil cga:ic 
matter will be cae ou by al 	s 	 d pro coues ai 
elai::ship bet-wee: soil p eies a::d each faci 	of soil 

oa::ic mse, will be established. 

9. is imse of oxpe:(iue a 	eceips if a:y: 

1. q)e:jtue 

a. Fbllowship s.600/ise 	Rs-3600/— 

b. Cu:ti::c-:cies (for the collecti on 
a 	:a:ioputaii:: of soil samples) 3000/- 

 

Rs. 6600/- 

2. EccoipO 

 

10. Locai 	of Research 	: College of Eoticulthe, 
Ve lla::ikka a. 

Place: Vella::ikkaa, 
Date 4-3-1980. 

SLgatue of ca::iidato : So!- 

FRO - 12. 
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1. I:23tiuo No. 

2. lOAR Cede No. 

3. Natm a:d address of the 	: Hoiticuitual College, Ve11a::ik1a:i, 
B000a2 oh cc.. e  

4. Title of the 101uject 

Studies o:: Factio::atiO1 of o2gaic rte 122 soils of Ke:ala-

1. Kai Su].l. 

5. Name a::d desigmatiO of the 	D.S. Kabaeat11uImaa,Ass'. Prof. of 
p:i::cipal i:igatO 	Soil Scie::ce a:d. .Eg.1. Chemisty 9  

College Of HOtiCUlU2.O. 

6. Name amJ. desi,:: tiu:: of 	D:..I.' Jce, L\ssoc. PjofossOi Of 
Assocla:e aud eoablis  line :m 	Sul Sc1e:200 & Ail. Cheinisry, 

College of HcicultU2e. 

7. Locati::: of Resoach project 	College Of Hoticu1tu, 

8. a) Objective 	
Vella::ikkaa, Ma:::uthy. 

To fractio::ate the ccga::ic matter i:2 di fore::t soils of 
Keala a::d to study the 0u22 ibutio:S of each freciCO to soil 
fertility. 

ID) Practical utility: 
To fia( out .he fractie:: which co::tribute much to the 

fertility of soil a::d to devise ways aml na::S CA' ic2easig that 
fractiO2. The study may also help t fi:d out the optimum dosage 
of orga::ic ma::ures to be applied to each categcy of coils for 
maximisi::g yield. 

9. Tech::ical progammnO a::d observ, tio::s: 
Lo first phase of the experin::t, soils of Kuttamal with 

special refere::ce to Kari soil (which cc:tai::s the highest arnoumt 
or (rga::ic matter) will be take u for tudios. The orga2ic 
matter of this coil will be sopa ted a:2d fractio::ated. The GEC 
of each ftsctic':: a::d its relative co:tributiu:: to soil fertility 
will be studied. 	Subsequo::tly the other soils of Kerala will 
also be subjected to similar studies. 

10. Date of start 	 : 1979 

11. Likely date of completio:2 : 1904 

12. Estimated nia:2 mo::ths 

13. Facilities required 	t The work ca be carried out at 
Chemistry Divisio:: of Horticultural 
College. 

14. V fi::a::ced by a:: orga::isatio:: 
other tha:: the L's titu'be 

15. PDproXimate cost 	 Hs.2000/- 
set/- 

P2, 
d I- 

Project Leader. 

PRO - 10. 

COLLGd OF HORTICULTURE, VLLNBGI 

RESJCH PROJECT pPOSL 

. 21. 19. Che. 2502. 

4 



601 
RLL.f GRICULJHIL UNIVRSITY 

FL'CULTY OF .tGRICULPURE 

Deptmo:t 	Soil Science a: 	±cultwal Chemistry LX  

"College (:f igicultue 9  Vollaya::i 

Kum. Swaam Susa: Vagbese 1. Name of udet 
10-10-1979 
79-11-28. 

: Si.Thomu vagIiese 9  Assoc. Pioosso 
Of Soil Science 	jicultu:al 
Chemistry, College cf \giculture, 
Vollaya:i. 
Physico-CheLiical I::voOtigatiuL) o:: 
crop Hazards due to I ustrial FoliutU :: 
1:: the sa::dy soils of Triva rum. 

2. Date of admiosiuu 
a:u Registe2 Nuinbe 

iame a:d Desguatio of 
Ciiaimiau Stue::t Ldviuy 
O uiiit tee 

. Fie1 of azeseach iucanm10 

N0..âG. 21. 18, Che. 2601. 

5. 0bjoctio of the programme auci practical utility 

With the adve::i of mode 	chemical i:dtistries, pollutiu:: 
hazards from the factory wastes have become a factor of serious 
cousequouce to agricultural cops. So far :o data is available 
with regard to theimpact-  of thesepo11itt 	o:: the pri:cipal agri- 
cultural crops iu Kerala. Though cases of crop hazards have bee: 
reported from areas adjacert to chemical facties located at 
Mavur, Eloor, Puralur, Ku::dara, Veil etc. 10  attempt has bee: made 
to c%oliueate the toxicity symptoms 1:: crops, asses the exto::t a:i 
severity of hazards, doterrrth:c the co::ceutratio::s of the residual 
toxic eleme::ts 1:: soils, irrigatio:: water a:d grou-nd water. 
hrther the migratiou pat team of these residues i:: soil has also 
ot bee:: studied. Houce it is proposed to couduct detailed physico-

chemical iuvestigrtious o:: he effect of iuJustriai pollua::ts 
ou the reported crop hazards i:: the premises of the Travarcore 
Tita::ium Products a:d T.K. Chemical factories bc ted i:: the oa:dy 
belt of Trivaujrum coast ard the ::ature a::d severity of the 
pollutio:: aa. related asTiects with a view to suggest ameliorative 
measures, 

6. Brief zeviow ca' work doue i: the topic: 

Siuce it is a :mw f Ic ii of study ::o published work is 
available o the impact of i:usirial poilua::ts o:: agricultural 
crops I:: Kerala. 

7. Scie::tific a.--P, practical importauce of the research: 
The project who:: completed will throw lidht o the specific 

causes of reported damages to Coc::ut palms, paddy, cocoa amt 
other cultivated crops iu Veil areas. Further it may facilitate 
to fi::d out sultab In aneliorauts to tackle the problem of 
polluarts to Crops. 

8. Tech::icai programme & Mai:: observatio:m: 

The i::vestigatio::s o:: the ::aturo of poilua:ts amA their impact 
o:: crop plauto will be comAucted o:: the following lines. 

1. Studios o:: the ::ature amA compooitio:: cf the major 
factory residues of T.T.P. amA  T.K. Chemicals which get eutry ito 
the adjace::t agricultural lamAs. 
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2) Studiec o:: the vertical a:.j horizo:ta1 dicta:ce up to 
which the pollu::io have rnigated at the hegi:::i:ga:d e: of the 
otudy from the sarve samloli.:C locatic::s to biu out the effect of 
eaooal facto, soil physical facto a:( aoil chemica facto 

that i:teact with thernig:atiu: ahe. 

3) .A desciptio:: of the aymptcario of toxicity a.-.0, cuoeque::t 
::ut:io't i—balacW3 causedto major ca.ui UI the aea viz. Coc::ut 
a:c Rice, by a: a::alyi of the diffaet pla:t pato aiiectec. 
Sl.- a.!,~d.azci pocediaeo a: a::alytical •bch::iques will be uc. 

4) The ampli::g of pla::t pat3 will be o::e at ieet 
eaou:o of the oxieiiae::tal poit. 

5) Peliirii:ay tialo u: ec lariat i: a::c, amelioatiou 
methch3 will to co::61:,cte1 with the c—opeatiu: of the c:Ltivatu3 
towa 	off the i:gr000 of the poilua.:: a::i to ainelioa:ate the 
co::c.titiu:2a of :uxCi:y to crop pla::tc. 

10. Peix of qeinet 	: 16 mo:the. 

11. Date of Gtat 	 : 1-1980 

12. Date of completie:: 	: 31-7-1981 

3. Estimate of Eqe:itho 	: Rs.2000/- 

14. ::ticipated Receipts 	: Ni]. 

15. Locatio: of study 	Piisen of T.T.P. a: 1, T.K. 
Ghicals, Koch Veli, T1Va01L1m & 
College of gzicultuzo, Vellaya::i. 

Sd/— 
Siatu:e of P.G. Stuie::t. 

FRC - 12. 
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.IC- SERCE PROJECT - 1979. 

1. Ioithe Ccw No. 

2. ICAR Cuo NO. 	 : AG. 21. 19. Che. 2701. 

5. Nane ant atctreos of the 	: College of Horticulture, 
Re oearch Centre 	 Vellanikkara. 

4. Title of the project: 

A preliminary study o:: the variatiu:: of soil moisture, ami 
msistuie retention characteristics of sou typical soils of Kerala. 

5. Name and Desidnation of 	Sm.K. Leela, Asot. Professor, 
Pri::ciple instigator 	College & Hcticu1tuoo, 

Va llanikkar a. 

6. Name a:d deoinstiOn of 	Smt.G. Droupathi Devi, Acst. Prof. 
Associates a::d establishrent 	2. Dr.A.I. Jose 9  Assoc. Prof. 
which borne 	 College of Horticulture, Vellanikk 	 a. 

7. Locatio:: of the research project: College of Horticulture, 
Va llanikk a. 

8. a) Objectives: 
I • To have a fundameStal idea of the soil moisture content 

and retention capacity of the soils during three major seasonS of 
the year viz. Hot weather pericd (Feb. - Juno); South T7est mon3oOn 
pericd (June-Sept.) and North 3ast. mom cm.. pericd (Sept.-Janury). 

2. As the moisture retention characteristics are related 
to coil physical cotono parzicie si analysiS of the soils will 
be carried cvI.,  and, its rolat.onship tu soil moisture characteristics 

Led. 
b) Practical utility: 

A knowledge of moisture rettion characteristIcs of soil 
and thaix 	1at'nLThip with utiBr boil properties is potant f.ru:: 
thoótánd, point of wate.r :ãvailái1ity to crops, both undez. irrigated 
and ±a*fod conditions. Such details are nut available fz our coils 
and hence the Otudy has boo:: propod. As we have research stations 
spread out all NO Icerala representing various soil types under 
varying agrodlitiC situations soils will be collected from all 
these stations and their characteristics studied. This will be 
useful as basic data i:: cr planning f LZ individual statio:. 

c) Review of literature: 
Subba Rao ot al (1965)  determined pco size distribution 

in a Delhi soil and. Jaxnuu sand from their pp-moisture rotntion curves. 
Subba 10 and Ramacharlu (1958 ) reported the moisture retontiun 
charactoristicsCa sone typical Indian soils ic. 	d, laterite, black 
alluvial, forest, desert and saline alkali soils. 

Moisture rot ntis:: characteristics of several normal and 
saline soils of Punjab. were studied by Sekhon and .Arora (1967) 
and afow profiles from Hissar ciotrict of Hajana state by Abrol and. 
Bhumbla (1966) and Abrol at al (1968) 
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9. Techuical programme: 
As a first stepjtudy will be take:: up om soils of Vella::i1&aa 

a::d Ma:::uthy campuso rofi1es will be dug aat soil samples collected 
from 4 depths viz. 0.15  cm;  15-50  cm; 30 cm-45  cm. amj 45 cu-GO cm. 
These samples will be a::alysod 1:: tID labccatory for practical size 
disibutio:: physical co:t::ts aa moisture ret::tio:: characteristics. 
Field measuremeu:s will also be cari 	out by i:talli:g gmpoum bluckO 
a: Teusiometors at various depths. 
Observatio::s: 	 / 

1. Descripio:: of pof1ec. 
2. Aualyois of soil samples from various depths for paticle 

size dictributio:: a::ci Physical cu::sta::ts.' 
3. Detormi::atiu:: of moisture co::te::ts aud moistw:e ret::tio:: 

chaacteristics. 
10. i. 	of start 

11 • Likely date of comp le t io 

12. stimuatod ma:: muu::ths 

13. Facilities requized 

Fbruary, 1979. 
Ja::uary 1980 

Facilities available in. tbe 
College of Hticulture will be 
utilised. 

14. If £i::a::cod by a:: cc
sat jo cher tha:: the 
i::stitute 

15. Approximnate cost 	: F.2000/- 

Sd!- 
P2:i::cipa1 I::vestigat. 

FRC - 10. 
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5. Name a:d dosig::atio: of 
pi::Cip 	i:ectigator 

6. Name a; :d, 	of 
csoc1aoe a:-;,(t os;ablishxne::t 

o: which bo::o 

.tG. 21.19. Clio. 2801. 
College of Hicultwe, 
Va lla::ikka a. 

aggregate size dis lbLlo:2 a:lj its 
elatio::o1iip to Physical a:c chemical 

proi)erto for some typical soils 
of Ker ala. 
Smt.K.Leola, Asst. Prof. 
College of Hticulturo, 	fla:kk:a, 

Smt.G.Drctipathi Dcvi, .Asst. Prof. 

D.i1.I,Jooe, AS00c. Prof. College of 
Horticulture, Vellarikkara. 

1 I::otitue code No, 

2. ICiR Cc(!,e No. 

• i'Tame a:s adu e so tithe 
oioacii ce::ti'o 

4. Title of the DOjOCt 

7. L000tio:: of reseaxch Project : College of Horticulture, Vella::ikka:a. 

B. a) Objective: 
To have a:: idea of 4,1 s tructural status of the typical 

coils of Kerala ai its ralatior chip to Physical a: Chemical 
proper t joe. 

b) Practical utility: 
Structural status of soils play a:: importa::t role L. docidig 

crop grovth. Such basic 1: .r:atio:: are ::ot available as far as the 
soils of our state :are co::cerred-euch basic data are useful 1:: 
studyi:g crop grwth a.il. behvariour. Ho::ce the otudy is proposed. 

c) Review of literature: 
The work o:: soil structure was mai::ly co::fimed to the 

evaluatiu of soil structure a:2d its imDrovolne::t by cultural a:.t 
ma:eme::t practices. The ovaluatiu::. of structure has hee:: made 1:: 
terms of size gictributi: of aggregates, aggregate stability a,-I.,  
such soil properties as sy::o::ymous wr:h soil structure. The qua::ti-
tativo i::dices of soil structure are based either o:: the quautities 
of aggregates above a particular size limit or the weighted average 
of all the aggreges. Perco:1ta 	of aggregates greater tha: 0.25 mm 
i:: diameter provides a fair estimate of ouch i:dicos Of structural 
status of soils (Biswao at al 1961, 67, 69; Sa:jhu & Bhumbla (1968). 

Pollowi:g the wet soivisg ech::ique; structural status of 
few soils has bee:: repztod. I:: soils CO2tairig higher couterts of 
clay, clay is a major co::stitute::t i:: soil aggrogatio::. (Biswa 
at al 1961;  Tainha::e & Datta 1965).  Yadav a: Bamerjoe (1968), 
o:: the othor ha::d did ::ot fi::d a::y such 	i:,the case of 
forest coils, which co::tai::ed ciguifica::t amou::ts of orga::ic matter. 
The positive correlatio:: obtai::od with orga::ic matter ard coil 
aggregatio:: did ::ot held gocd i:: tile case of latoritic soils 
(Ghildyal 1969). 
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9. Tec-h::ical pognm 	Soil samples will be collected from all 
the major aDsearch satio:s of the state aud their s -b.uctu21e 
evaluated • The physical am.. chemical )opec1os related to 
stauctue will also be sthdiod. aat tbai elatio:ohip vio:ked out. 

Oboervatiu::O: 
i• Moasuomemt of stability of aggregates. 

ii. Iieasuememt of soil pOpotie5 	latod to soil ctuctWe. 

10. Date of tat 

11. Date of complotium 

12. Esthated ma.ft uo::ths 

1. Facilities zequized 

14. i:a::cod by a:: Gzga,.,1— 
saUiol.z other tham the 
1..j k1 

Febuay 1979. 
: Ja::uay 1980. 

: Pacilit]-o5 available 1:: the 
College of Hoticu1tue will be 
utilised. 

15. .Approximate cost 	: B.2000/— 

Head of divisium. 

FRC - 10. 
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1 . I3t2ut1o:: code 1140. 	 AG. 21 • 19. Cue. 2901. 

2. Name a::, address of the 	College of Horticulture, 
Research project 
	 Vella::ikkara. 

: Fertilizer retention iv soil i: 
relat10n to boll characterijtiCs. 

lot phase teaching loss of 
aL1L1O1uU sulphate at different levels 
of organic matter. 

: 	Ve 1la::ikkaa. 

Smt.G. Droupathi Devi, sst. Prof. 
College of Horticulture. 

: W.A.I. JOUO, 
8in. K. Leela 
Smt. K,C.Marykutty. 

7. Objective/Practical utility/ 
justificatlo: of the research Project: 

Object.-  To study the leachi:g loss of amm9:ium sulphate at 
differe::t levels of organic matter application. 

Practical utility:  
leaching ices of ammu:iiwa sulphate can be 1. 

To state how the drai::i:g of water from the field. prevented by controlling 
the crga::ic matter application is 2. 

To state how for the loss of ::itroge::ous fertilizers effective i: co::t1011i:g 
from the field. 

3. To assess the period takoz for complete adsorption of 
amouium, after application of fertilizer aai the safety time for 
drai:lirg the field after fertilizer applicatiou. 

B. Beview,  of literature: 

Padmaja a:xi Koshy (1978 ) cotucted studies on the run-off 
loss of nutrients in. water-logged rice soils of Vellaya::i and 
reported that 7nd of applied N a:1 26% of applied K bet o: the- he
same day of fertilizer application. The rate of loss was corider-same 
ably reduced after 48 hours ard was :egligible after 5th aud 21d day 
of application for N ad K, respectively- There is so appreciable 
loss of applied P. 

Viswa:ath et al (1978) has cjucted studies on the relative 
leaching losses of nitrogenous fertilizers. and their i:flue:co o: 
the yield of ragi in rod sa:y loam soil of Bagaloreo 

3. DivisiojDepa:tine::t to which Dept. of .tgrl. Chemistry. 
the project is attached 

4. Title of 	project 

Title of problem 

5. Location of the reearc1i 
p2OjeCt 

6. Name and address of 
a) Project leader 

b) project Lssociate 
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Not much work has been carried cut in fertilizer rete::sio:: 

i:: soils of Kerala i:: relation to oi1 characteristics. Hence the 
prese::t study ca:: be take:: up to supplement morovaluab].e iformatiu:: 
in this lire. 

9. Detailed technical pgramne 
imorium sulphate @ 90 kg/ha will 

small containers having known weiit Of 
be supplied at d ifferert leils tooach 
loss at every 6 hours has to be studied 
after application of ammonium sulphate. 

No. of Treatmarts - 6 
No. of Replication- 3 
Treatments : 

be applied to different 
soil. Organic matter will 
custai:rr. The leaching 
by collecting leachate 

1. Control - Ammonium sulphate @ 90 kg/ha, 
2. W. 1 - Ammonium sulphate @ 9C kg/ha + Organic matter @ 2T ha. 
3. T. 2 - 	-do- 	 + Organic matter © 3T/ha. 
4. Tz.  3 .6  m.-. sulphate @ 90 Icgia + Organic matter © 4Tper ha. 
5. Tr-4 - Amrn. sulphate © 90 kg/haOrgaric matter @ 5T/ha. 
6. Tr r  - .àmm. sulphate @ 90 kg + ha + Organic matter @ 6T/ha. 

10. Observations to be recordecj 
1 • L:iz.al aralysis of the soil for organic matter content 

at :1trLger. 
2. Jualysis of leachate coileted at different intervals for-

the ammorical ritcger cortort. 
3. Final analysis of soil frn all the treatiners for orga::ic 

matter aa  nitrogen: content. 

11. Date of start 
12. Likely date of completior 
13. Estimated ma:: days 
14, Facilities requieed 

15. Approximate cost 

Sigrature of Project loader 

FRO - 10. 

Feb. 1979. 
1982 

Facilities available i:: the 
College of Horticulture. 
Rs.1000/- (lumpsum) 

Sd /- 
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KERALA AGRICULTURAL UNIVERSITY 

RICE RESEARCH STATION - NONC )MPU 

Pr of orma for Research Project Proposal 

Faculty if Agriculture Department of Entomology. 

1. Name of Research Centre Rice Research Station, 
MoncompU. 

2. Project No. 'G. 	22.5. 	Agr. 	4,01. 

3. Title of the Project Compatibility of 2-4,D with 
insecticides. 

4. Names and designation of 

a) project leader Dr N.J. Thomas, Associate 
Professor 	Ent.) 

b) Associates p,S, John, Junior Assistant 

5. Location of Research 
Project 

Professor, 

Rice Research Station, 
Moncompu. 

6. Objective of the project 

To test whether 2_49D the popular weedicide can be 
combined with the common insecticides to get combined 
action against weeds as well as insect pests at the same 
time. 

7. Practical utility,  

2-49D is widely used against broad leaved weeds in 
the paddy fields and the critical time of application is 
20-25 days after transplanting/Sowing. In this younger 
stage of crop, usually there is severe attack of thrips, 
army worm and gall fly. The farmers are compelled to 
undertake insecticide & weedicide sprayings separately. 
If these chemicals can be applied in a single spraying 
without phytotoxiCity and at the same time keeping the 
weedicidal nd insecticidal effects, the application 
charges of one spraying (about as. 40/- per hectare) can 
be saved. 

8. Short review of the literure: 

At present our recommendation is that the insecti-
cide and weedicide should not be mixed. No work is seen 
done in this line. An observation tñ.al  conducted at 
this station showed that 2-4,D can be safely mixed with 
BHC and Sevin without any phytotoxicitY and also without 
loss of weedicidal action. Hence this experiment is 
proposed. 

9. Technical programme 

Design 	10 x 3 R.B.D. 
Plot size 	: 5 x 4 m. 

Treatments - 10. 

1. BI-11C 50% 	2.5 kg/ha + 2,4-D Sodium salt .' 1 kg/ha. 

Contd 	2/- 
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2. Sevin 50% 0 2,5 kg/ha + 2 94-D Sodium salt i 1 kg/ha, 

3, kalux 1000 ml/ha + 2,L--I ) Sodium salt :? 1 kg/ha. 
4. Demecron 250 ml/ha ± 24-D Sodium salt 0 1 kg/ha, 

5. 24-D Sodium salt and 1 kg/ha alone. 

6. BHC 50 0 2.5 kg/ha alcne, 

7. Seven 50? 2,5 kg/ha alcne, 

8. Ekalux 0 1000 ml/ha alcne, 

9, Dimecrn @ 250 ml/ha alone. 

10, Control - No insecticides or weedicide spray. Pill the 
treatments are sprayed during 20-25 days after trans-
planting. 

10. Observations to be takEn 

1, 71 7eed population/ unit area at regular interval (20 days), 
2. Dry weight of weeds prior to application of treatments 

and after weeds at 20 days interval (3 times), 
3. Vegetative tiller and height. 

4. Insect count prior to application of treatments 2 days 
and 1 a week after application of treatoents (3 times), 

5. Observations on phytotoxical effects, if any 

6. Productive tiller and height. 

7. Grain yield and straw yield. 

Note 	Standard evaluation scale developed by IRRI 	ill he 
followed for registering the observations, 

11. Date of start October 1979, 

12,  

13,  

14.  

Likely date of comple-
tion 

Additional facilities 
required 

Approximate cost 

January 1982, 

Existing facilities in the 
Station, 

Rs, 2250/- per season, 

15.  Signature of 

3d /- 
Project Leader, Head of Department. Director of Research, 

FRC - 11. 
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KE LA AGRICULTURL UNIVERSITY 

? .CULTY OF GRI CULTURE 

DEPAR'M NT OF AGL, BOTANY, C JLLEGE OF HORTICULTURE, 
VELL NI KKARAO 

PRRAMME OF RESEARCH FOR MASTER'S DEGREE 

(For approval of University) 

AG. 22.19. Bot, 1.010 

1. Name of candidate 	Miss. Nandini, K. 

2. Date of Admission and 	10-10-1979 
Admission No. 	79-11-19- 

3. Name and designation of 	Luckins C. Babu, Assistant 
Chairman of Advisory 	Professor of Agri. Botany. 
Committee 

4. Topic of Research for 	Seed biology and Seedling 
thesis 	characteristics of important 

weeds in Kerala. 

5. Objective of the research 

To study the various aspects of seed biology of 
weeds and the seedling characteristics of weeds. 

6. Brief review of previous work done on the 
topic (give reference important publications) 

N. Zinger (1909) introduced the violar concept 
which was modified into voilure co-efficient (k) by 
Hotrovo (1912). According to this concept the value of 
K is higher in small sized seeds and so they are widely 
dispersed. The compOsitae member have the K value as 
high as 670. Work of King (1974) showed that weeds like 
portulaca oleraceae, Amaranthus retroflexus, plantago 
major etc. could remain viable for 40 years. According 
to went (1954) germination is a major factor in the esta-
blishment of weed for weeds which can germinate along 
with the crop cause very great damage. Studies conducted 
by Icing (1974) also showed that the root system is also 
important factor in the establishment of weed. The root 

system of Medicago Sativa may penetrate the soil to a 
depth from 10 to 20 feet. 

In India especially with reference to Kerala not 
much work has been done on the above said factors. So 
there is wide scope for conducting studies on these 
aspects under Kerala conditions. 

70 Scientific and/or practical importance 
of the research 

1. As a part of this, a weed seed herbarium is proposed 
to be maintained. 

20 To serve as a ready reference foridentification of 
weed seeds in seed technology. 

Contd. 0 00* .2/- 
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30 By studying the Violar Co-efficient of weed seeds 
we can predict the poteniial danger of any new intrc-
duced weed for example weeds like PartheniUm, Eupatc- 
riurn 

4. The control of weed is a formidable task. In the 
present set up chemical control is not economically 
feasible. Mechanical control is the only possible 
method under Kerala conditions. The study of seedling 
characteristics of weeds will help us to identify the 
weeds before they reproduoe and spread widely and in 
this way it may help us tD evolve methods of erra-
dication of the weeds in the most effective manner. 

8. Technical programme 

1. Collection and identifcation All vailable weed 
seeds will be collected and maintained, after 
identifying, as a weed seed herbarium. 

2. Morphological- aspects of weed seds like no. of 
seeds per fruit, size shape and wt. of seeds, 
special features, dispersal mechanisms, etc. will 
be studied. 

3. Studies will be carried out on the different 
aspects of germination Df weed seeds like time 
taken, percentage of germination etc. 

4. The seedling characteristics of weeds like height, 
no, of leaves, extent of development of root sys-
tem, etc. will be undertaken. 

9. Expenditure 	R. 5,000/- 

10. Location of the experi- 	College of Horticulture, 
ment 	 Vellanikkara. 

Sd!- 
Signature of the candidate. 

FRC,- 12, 



1. Name of Candidate 

2, Date of admission and No 

3. Name and designation of 
Chairman of Advisory 
Committee 

4. Topic of Research for thesis 

D ':NT.DNOLOGY DEPT.  C ThLEGE OF GRICULTUE, VELLAYA 
AG. 22.19. Ent. 1,01. 
Smt. Lyla, K.R. 

.: 16-101978, 73-11-60. 

Dr Joy, P.J., 
Assistant Professor, 

KEPLA AGRICULTUPIL UNIVERSITY 
	613 

T.'\CULTY )F AGRICULTURE 

Proizramme of Research for Master's Degree 

Studies on the pests of Eupatorium odoratum and 
Lantana carnera 

5. Objective of Research 

To gather information about the pests attacking the 
notorious weeds Euratorium and Lantana. This basic in-
formation will be needed for future -formulation of biolo-
gical control programmes against the weeds. 

6. Brief review of previous work done on the topic 
Joy (1977) conducted some preliminary survey on the 

insects attacking Lantana and reported the lantana bug 
Teleonemia sorpu1osa Stal, (Hemiptera Tingidae) for 
the first time from Kerala. This bug is reported very 
useful for the biological control of Lantana and hence 
further studies on its spread and efficiency will be 
useful. 

Similar studies on Eupatorium is at present wanting 
in the State. 

7. Scientific and/or practical importance of the research 

The study will be most useful for formulating 
future biological control programmes against the weeds. 

8. Technical Programme 

a) Detailed survey of the pests of Eupatorium and Lantana 
in Trichur District. Random Survey of the pests of 
these weeds in selected districts of Kerala. 

b) Seasonal occurrence of these pests will be studied 
by periodical inspection of selected spots in Trichur 
District. 

c) Relative efficiency of these organisms will be studied 
by taking population counts, measuring the intensity 
of damage etc. 

d) Simultaneously the biology and morphology of the most 
promising pests will be studied under laboratory con- 
dition. 

9. Estimate of Expenditure and receipts 
if any 	Rs. 9 9500/- 

10. Location of Research 	z Department of Entomology, 
College of Horticulture. 

Place Vellanikkara. 
Date 16-3-1979. Signature of Candidate. 

FRC - 9. 
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..CULTY OF AGRICULTURE 

DEPRTMENT OF PLANT PTHOLOGY 

College of Agriculture. 

Programme of Research for N. 	g) 

(For approval of University) 

AG. 22,18. Path. 1.01. 

1. Name of the student 	MATH]FT, A.V. 

2. Date of admission & 	16-10-1978. 
Admission No. 	78-11-35. 

3. Name & Designation of 	Dr M.R. Menon, Professor of 
Chairman, Advisory 	Plant Pathology. 
Committee 

4. Topic of Research for thesis: 
'Role of Teeds in the perpetuation of virus diseases 

of vegetables and ornamental crop plants. 

50 Objectives: 

The role of weeds in the epiphytotic ±±z incidence 
of certain virus diseases affecting economic crop plants 
has been well established. Disease symptoms caused by 
whitefly transmitted and aphid transmitted viruses are 
often noticed on a number of weed plants in different 
parts of Kerala. Yellow vein mosaic of Bhindi is a 
whitefly transmitted virus disease. Similar yellow vein 
mosaic symptoms are noticed on a number of weeds like 
Ageratum conyzoides. But only a few weeds are identified 
as collateral hosts of viruses affecting croo plants in 
Kerala. Hence it is necessary to identify the viruses 
infecting the weeds and to know whether these weeds act 
the viruses as collateral hos s of plant pathogenic 
viruses affecting crJp plants. 

6. Brief review of previous work die on the topic: 

Mariappan and Narayanaswamy (1977) reported that 
Achantho§,permum hispidum acts as the collateral host of 
tomato leaf curl virus in India. The weeds Amaranthus 
viridis and Trianthema decandra have been reported as 
the öollateral hosts of .\maranthus mosaic virus and the 
virus was transmitted by the aphids Myzus prsieae  
this gossypii and A. craccivora (Mariappan and Narayana-
swamy, 1977). The weeds Solanum nigruin and Triantherna 
ortulacastrum harboured t7e chilli mosaic virus and the 

aphids A.-  	A. craccivora, A. evon mu and Myzu  
rsieae were able to transmit the virus. Mariappan and 

Narayanaswamy, 1977), 

7. Scientific and/or practical importance of research: 

It is highly essential to identify the host range 
of viruses infecting crops in order to have information 

Contd 	2/- 
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on the mode of perpetuation of the viruses. This infor-
mation is absolutely essential in the formulation of 
control measures. So the result of the studies v,ill 
throw more light on collateral hosts of viruses of plants 
on which they survive in the absence of the main economic 
hosts. By the eradication Cf the collateral hosts, the 
source of inoculum of the virus can be reduced and thereby 
prevent the spread of the disease to a great extent. 
Hence, the study has much practical importance. 

8. Technical programme 

1. Sui'vey of the virus diseases affecting garden land 
weeds, 

2. Establishment of the viral nature of the disease. 

30 Maintenance of the culture of the viruses. 

4. Determination of the vector of the viruses, 

5. Host range of the viruses, 

6. Assessment of the inter relationship of the viruses 
occurring on weed plants with those affecting crop 
plants, particularly vegetables like bhindi, chillies, 
brinjal, tomato, cowpea etc. 

7. Approximate cost 
	

Rs. ,5OO/- 

8. Location of research 	College of Agriculture, 
Vellayani. 

Vellayani, 
Date: 7-2-1979, 

Sd!- 
Sinature of the candidate, 

ERG - 8. 
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RESERCH PROJECT 

Entomology. 

College of Horticulture, 
Vellanikara, 

AG, 23.19, Ent. 1.02, 

Management of Bandicota 
Benalensis, 

C.M. George, Jr. Asst,Professor, 

1, C.C. Abraham, Professor(Ent 

2, P.J. Joy, Asst, Professor 

1 Faculty of Agriculture 

2. Name of Research Centre 

3. Project No, 

4. Title of the project 

5. Name and Designation of 

a) Project leader 

b) Associates 

6. Objectives 

In Kerala B. bengalensis is 0 the most serious rodent 
pest damaging tuber crops such as Tapioca and Colocasia. 
This project is aimed to find out efficient methods of 
managing populations of B. bengalensis, 

7. Practical utility: 

The result will be useful to the cultivators for 
controlling B. bena1ensis populations in garden lands, 

S. Review of literature: 

Barnett and Iswar Prakash (1975) indicated that the 
nature of bait base in a poisoning operation determines 
the intake of lethal do by rats. Acceptance and rela-
tive preference of different foods by Rattus rattus and 
Bandicota benalensis were studied by Nair and Pillai 
01978). Chandy Kurian et al (1977) reported the effi-
ciency of Bamboo noose trap in controlling B. bengalensis. 

9. Technical Programme: 

1. Burrows of B. bengalensis are very extensive and 
usually only one adult rat will be found in a burrow 
system. Major portions of burrow system will be at a 
depth of 10 to 20 cm, below the soil surface. The burrows 
of B. bengalensis will be first located. Burrow will be 
opened at a poin, the different types of traps will be 
set and kept inside the burrow. The burrow is then 
closed without disturbing the trap using twigs, banana 
leaves and soil to provide a camouflage effect externally. 

2. The bait preference of these rats will be ascer-
tained by opening the burrows at certain points and 
offering bait materials. The burrows will be examined 
subsequently for the acceptance of the bait. In order 
to ascertain whether the rat/rats have succumbed to poi-
soning, burrow net work will be opened up at a particular 

Contd,,, .. .2/- 
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point. If the burrows are subsequently closed the indi-
cation will be that the burrow still contain live rats. 

Bait carriers,  1, Tapioca tuber bits 
2. Coconut meat 
30 Dry fish 
4.  
5. Partially ground rice with 2 f ,  veg. Oil. 

6. Partially ground wheat with 2%veg. oil. 
7, Combination of cement + rice + dry fish0 
8. Paddy seed soaked in systemic and non 

systemic insecticides. 

Note 	Zinc phosphide will be used as the toxicant in the 
present studies. 

Different types of 	1. Saw toothed metallic scissor 
traps to be used 	type trap. 

20 Bamboo noose trap. 

3. Adivil' trap. 

10. Date of start 	December 1979. 

11. Date of completion 	December 1981. 

12, Approximate expenditure 	Rs. 1,000/- 

Sd!- 
PROFESSOR OF 

ENTOMOLOGY & ENTOMOLOGIST. 
Sd/- 

Signature of Project Leader. 

FRC - 11. 
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RESEARCH PR JJECT 

1, Faculty of Agriculture 	Entomology. 
2, Name of Research Centre 	Research Station & Instruc 

tional Farm, Mannuthy. 
3. Project No. 	I AG. 23,2, Ent, 2.02, 

4. Title of the project 	Field and laboratory tests 
on the acceptability of para-
ffin-rice mixed baits to 
rodents in Kerala, 

5. Name and designation of 

a) Project leader 	I C.M. George, Jr. Asst. Professor. 

b) .lsociates 	2 1. V.K. Sasidhar, Associate 
Professor, 

2, C.C. Abraham, Professor. 
3. K. Pushkaran, Junior Asst. 

Professor. 
6. Objectives 	I To find out the optimum per- 

centage of paraffin in baits 
to be used in Kerala conditio n. 

7. Practical utility I 

This project may give a better method of control of 
rats in Kerala both in the cultivators' fields and store 
and also in the live stock farms. 

Review of literature I 

The trials conducted in Taiwan indicated that PR 
bait's (Paraffin baits) were very suitable for use in 
field rodent control. (Te-Yeh Ku (79). The success 
recorded in Taiwan, Clearly illustrates its possibility 
in our State also, 

9. Technical programrnel 

A Laboratory  tests 

Rodents of economic importance such as Rattus  
norvegicus, Bandicota bengalensis B. Indica and Rattus 
rattus will be caught in live traps using suitable bait 
materials. They will be kept in individual cages (50 x 
35 x 23 cm) with water and food provided. After three 
weeks the animals will be considered as acclimatized to 
laboratory conditions and preference tests will be started. 

The paraffin wax-rice mixed (PR) baits to be used 
in the tests are of five different combinations. 100 
rice, 70 rice 	30% paraffin wax (7030), 50% rice + 50% 
paraffin wax (0:50), 300  rice + 706 paraffin wax (30170) 
and 100% paraffin wax, The PR bait is formed by mixing 
unpolished rice with method paraffin wax which binds the 
rice grains together and enables the bait to bemom*xd  
moulded into various shapes and sizes. 

Contd 	2/- 
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B.- Field tests 

Field preference tests of PR baits and unpolished 
rice are to be conducted in various crops at different 
stations in the staie. The places of field tests to be 
carried out will be selected according to the severity 
of the rat problem, Rattus norvegicus is a severe threat 
to the Rice growers of Kuttanadu, Rattus rattus is a per-
manent problem in the coconut plantation at Kumarakom, 
Rattus rattus and, squirrels cause serious damage to cocoa 
pods in the State. B. Bencualensis damages paddy in 
Palghat and Quilon disticts and tuber crops especially 
tapioca, through out the state and. B. Indica and R.-Rattus 
causing considerable damage in poultry farms eating chicken 
feed and eggs and also acting as vectors for various 
chicken diseases. So in order to suggest a better device 
to control these fats, field tests are to be conducted 
in all the above conditions. 

Total no. of places where field 
tests are to be carried out 	B 

10. Date of start '  September 1979, 

11, Date of completion December, 	1983, 

12. Approximate expenditure Rs 	5,000/- 

Sd!- 
SIGNt.TUR.E OF PR')JECT LEIJJER. 

FRC - 11. 
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FACULTY OF ':.GRICULTURE 

PROGR,,̀ 1MI4E OF RESEARCH OR MASTERS DEGREE 

AG, 23,18, Ent, 19,02. 

I Name of candidate 	NANDA KUMAR, C. 
2. Date of admission and 	16--10--1 978. 

Admission No, 	78-11-28. 
3. Name and designation of the 

Chairman of Advisory 	Dr A. Visalakshi, Associate 
Committee 	Professor of Agrl. Entomology. 

4.. Topic of research for thesis 

Studies on the movement and placement of systemic 
granular insecticides in si1 in relation to control of 
pests of pulses. 

5. Objective of research2.  

Pulses are subject to infestation by a number of 
insects in the early stages of growth. These include the 
pea aphid and stem fly and these insects very often 
affect the normal growth of the crop. Systemic insecti-
cides applied as granules in soil are known to be effec-
tive in controlling these early infestations. These 
insecticides have the capacity to move in the soil medium 
to varying extent. But precise information on such move-
merit is not available in relation to the scils of Kerala. 
This information will be useful in deciding the placement 
of the insecticide and thereby minimise the quantity used 
for application. The present project is hence proposed 
to study the movement and placement of three common gra-
nular insecticides in the soils of Kerala with reference 
to the control of the early stage pests of pulses. 
Follow up protection of the crop will be done using a 
standard contact insecticide, 

6. Brief review of previous research work 
done on the topic 

Movement of phorate applied in soil has been studied 
by Bardher and Burt (1962), Etheridge and Burt (1963) 
and Schulz et al (1973) outside India. Similar studies 
in Kerala soils have been made by Visalakshi et al (1979). 
No other information about the movement of the different 
systemic insecticides in soil is available in India. The 
present studies have hence been proposed. 

7. Scientific and/or practical 
importance of research 

The results of the studies will indicate the correct 
placement of the granular insecticides in different soil 
types and the dosage of chemical can be adjusted in such 
a way as to minimise the loss by excess use. The results 
may thus be useful in reducing the investment for plant 
protection on pulses. 

Contd.. , . 2/-- 
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8 Technical programme 
(1) Movement of the systemic insecticides in different-

soil 

ifferent

soil types. 

(a) Insecticides: Phorate, Carbofuran and Disuifotofl 
(b) Doses 	2 
(c) Soil tjpes 	5 
(d) Procedure 	Soils will be filled in t.cays of 15 N x 

15 N x 25 N size and watered to the level of field 
capacity. Insecticide will be applied at a fixed 
point and their movement observed in terms of the 
absorption b, pulse seedlings, planted at different 
distances from the point of aplicatiOfl0 The absorp
tions will be measured by irortaltty of aphids con- 
fined on them. 

(ii) Field experiment on placemEnt of insecticide granules 
in soil for-control of pulse insects, 

The details are as follows- 

(a) 
(b) 

Insecticide 
Doses 

Phorate, 
2 

Carbofuran and Disulfoton 

(c) Placement 4 types, 1) :n between rows 
2) :n between alternate rows 
3) it plant base 
4) 3roadcast 

(d) Design R.B.D. 
(e) Replication 
(f) Plot size 3 N x 3 N 

The results will be assessed by observing the 
mortality of pea aphid released on the plant at regular 
intervals after insecticide placement. Follow up protec-
tion of the crop will be accomplished by foliar applica- 
tion of sevin. 

(iii) Residue estimation in pots of plants under various 
treatments. 

The residues will be estimated by bioassay and/or 
by colorimetry. 

9. Duration of research 
project 	1 year. 

100 Estimate of expenditure 
& Receipts 	Rs. 6,000/- 

11, Location of research of 
project 

place,,,  Vellayani. 	
Sd/- Date 8--3--1979. 	

Signature of the student. 

Sd!- 
Signature of the Chairman, 

Advisory Committee. 

College of Agriculture, Vellayani0 

FRC - 8. 
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RESEARCH PROJECT 

Faculty of Agriculture : Department of Entomology. 

1, Name of Research Centre 

2, Project No. 

3. Title of the Project 

College of Agriculture, Vellajai, 

AG. 23,18, Ent, 22,01, 

Survey of microbial pathogens 
associated with major insects 
pests of bhindi, 

4. Name & Designation of 

a) Project Leader 	Dr P.B. Gopinathan, 
Assistant Professor. 

b) Associate 	Smt, S. Nazeema Beevi 9  J.A.P. 
Dr Abraham Jacob, Associate 
Professor, 

5. 9i JJY 	- 
	Sri, P. Sivaprasad, J.A.P. 

the relative importance. 
infecting the major insect pests of bhindi and to evaluate 

To study the natural incidence of pathogenic agents 

6. Practical Uti1i:- 

If the survey leads to the identification of promising 
insect pathogens these can be utilised as a component of 
the pest management programme for bhindi. 

7, Technical Proamrne. 

1, Survey on disease incidence among the major 
pests of bhindi will be carried out by drawing out perio-
dical samples from the natural population. The survey 
will be restricted to the microbial pathogens associated 
with The following major pests. 

Bhindi: Leaf roller, §lepta derogata shoot and fruit 
borer Earias vitella, Leaf hopper, Amrasca biguttula 
and Aphis gpssjpii. 

20 The field collected population will be reared under 
laboratory conditions to observe mortality due to micro-
bial agents. 

3. The infected hosts will be preserved and subjected to 
microbial analysis 

4. The microbial agents will be identified by referring 
both the isolated pure pathogen and infected hosts to the 
Dept. of Insect Pathology, University of California, 
Berkeley, or some other suitable laboratories, 

9. Date of start 	February, 1980. 
100 Likely date of com- 

pletion 	: 1982. 
11, Approximate cost 	Rs. 5,000/- 

Sd!- 
Project Leader. Head of Department. Director of Research, 

FRC - 11. 
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Proramrne of Research work for Ph.D. 

1. Name of candidate 
2. Date of admission and 

admission No., 

3. Name and designation of 
Chairman of Advisory 
Committee 

AG. 23,18,  Ent, 22,02. 
Miss. SUMA KURUVILLA. 
10--10--1979. 

Dr Abraham Jacob, Associate 
Professor, Dept. of Entomology. 

/4, Topic of research for thesis 

Insect mycosis caused by Paecilomycesfarinosus 
'Dickson ex Fries) and, the, scoTutflising the 
pathogen in pest control. 

5. Objectives of the research, 

Residue hazards and instance of phytotoxicity 
reduce the choice of chemicals for insect control. 
Microbial control of insect has already proved, in many 
instances, as an alternative or supplement to chemical 
control. Recent studies at the College of Agriculture, 
Vellayani have revealed that the entomogenous fungus 
Paeciioinyces farinosus  has a wide host spectrum including 
important crop pests like Nilaparvata  lugens, Sylepta  
derogata,  Antoba olivaceae, Diacrisia obli9.ua,  MargpJ 
indica, Plusia  peponis, Hymenia recurvalis  and 
FI'Hg—ulati!s.  The 'present projie-c7 is aimed at making 
detailed studies on this pathogen so as to assess its 
suitability in practical pest management programme.s 

6. Brief review of previous work done 
on the topic: 

Paecilornyces farinosus  has been reported from 
abroad on Heliothis  arigra (Alma, 1975), potato beetle 
Leptinotarsa  decimlineatajan and Kmitowa, 1969; 
Ramisch, 1976) and ydia pomonells Lappa, 1975), 
From India it has been recorded on white fly Bemisia 
tabaci (Nene, 1973) andmango leafhopper 0rtha 
exvinaceae  (Asari et al,, 1977). 

7. Scientific and/or practical 
importance of the research 

The study will reveal the practical utility of this 
pathogenic fungus in pest control, 

8. Technical Programme: 

1, Cultural characteristics of the pathogen. 
2. Effect of physical factors viz., temperature, 

humidity, PH and light onthe pathogen. 

3. Host range of the pathogen. 
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4. MechanisM of infection of the pathogen. 

5. Physiological changes in the infected insects. 

6. Isolation of rnycotoxin if any. 

7. Histological and ultrastr-.ictural studies on the 
infected insects. 

8. Compatibility with chemical insecticides 

9. TecHniques of easy and economic mass culturing of 
the pathogen. 

10. Field/pot culture experiments using the pathogen 
alone/and in combination with insecticides for the 
control of susceptible crap pests. 

11. Savety of the pathogen to crop plants and vertebrates., 

9. Estimate of expenditure 
if any Rs. 10,000/- 

10. Location of research' if 	NIL. 
outside College Campus 

Signature of the Candidate. 
Place: Vellayani. 
Date : 30-1-1980. 

FRC - 11. 
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KEALA AGRICULTUR L UNIVERSITY 

Department of Agrl. Entomology, College of Agriculture,Vellayafli0 

PROFORMA FOR RESEARCH FOR MASTER S DEGREE 

(For Approval of university) 

G. 23,18. Ent, 22.03. 

Maicy.kutty P,Mathew. 

16-10-1978, 
78-11-27. 

Dr Abraham Jacob, Assoc. 
Professor, Department of 
Entomology. 

4. Topic of Research for thesis: 

Survey of the microbial diseases of important 
vegetable pests of Kerala and detailed study of the 
snake gourd semiloopers, Phytometra spp. 

5. Objectives of Research for the thesis: 

1. To identify the indegenous microbial pathogens 
of Phytometra spp. in Kerla. 

2. To gather basic information on these pathogens 
so as to assess the suitability of these pathogens in 
the microbial control of the pest. 

6. Brief review of previous work done on the 
topic. (give reference to important publi-
cation/thesis): 

The semi looper caterpillars, Ptometra peponis,P. 
Orichalceae and P. Chaytes cause severe defoliation of 
snake gourd in all cultivated tracts of Kerala. Being 
a vegetable crop biological methods, if any, will be 
more suitable compared to chemical methods for the con-
trol of these pests. In this contest, microbial control 
offers god prospects. However, practically no infor-
mation is available on the indigenous microbial pathogens 
of these insects in Kerala. Diseases recorded from 
other parts of India include nuclear polyhedrosis on 
Phytometra chalcytes and P. Penis (Rabindra et al,, 
1975 and Rabindra & Subramaniam, T75) and nosemosis on 
P. peppnis (Narayan & Subramaniam, 1976). 

7. Scientific and/or practical 
importance of the research: 

These studies will bring out basic information 
necessary to assess the utility of pathogens in the 
microbial control of the snake gourd semilooper. 

Contd 	2/- 
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2. Date of admission & 
admission number 
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Chairman of the Advisory 
Committee 
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8. Technical programme 

1. Survey and identification of microbial diseases 
of Snake gourd semi loopers in and around Vellayani. 

2, Nature of the pathogens. 

i. Susceptibility of different larval stages to the 
pathogens. 

4. In the case of efficient pathoga'E further studies 
on cross transmission, mass culture, field persis-
tence and other related aspects will be studied, 

9. Estimate of expenditure/ 
Receipts 	Rs, 4,000/- 

10. Location of Researth if 	NIL 
outside College Campus 

Sd!- 

Place Vellayani. 
	Signature of Candidate. 

Date 5-3-1979, 
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RESEARCH PROJECT 

Faculty of Agriculture 

1. Name of Research Centre 

2. Project No, 

3. Title of the Project 

4. Name & Designation of 

a) Project Leader 

b) Associate(s) 

Department of Entomology. 

College of Agriculture, 
Vellayani. 

AG. 23.13, Ent. 22.04. 

Studies on the use of Bacillus 
cereus Frankland Frankland 
f or the managem?nt of lepi-
dopterous crop pests. 

Dr P.B. Gopinathan, 
Assistant Professor. 

Dr Abraham Jacob, Associate 
Professor. 

Sri. Babu N. Philip, Junior 
Assistaft Professor. 

Smt. Nazeema Beevi, Junior 
Assistant Professor. 

Dr James Mathews, Associate 
Professor, 

5. Objectives- 

This project is proposed for undertaking studies 
on the use of Bacillus cereus for the control of important 
caterpillar pests of Kerala such as Spodoptera litu, 
S. mauritia, Cno croci s med.inalis, Anadenidia pep oni s 
TPlusia peoniD, Hymenia recur-  lis t  Nephan 	seriflOpa 

etc. 

6. Practical Utility- 

These studies will be helpful to ascertain the possi-
bility of using B. cereus for the control of caterpillar 
pests. 

7. A short review of literature:- 

Bacillus cereus Frankland & Frankland is known as 
an efficient controlling factor of .lepidopterous larvae 
in nature. In India, various species of caterpillars 
such as Papilio demoleus 9  Pericymaucin,.and Mythimna 
separa have been reported to be infected by the bacte-
rium. This is a spore forming bacterium which can be 
formulated into dust or wet table powders. It can also 
be combined with insecticides for exploring joint action. 

In a survey on disease incidence of insect fauna 
of South India, Rangaswamy and Ramamurthy (1963) 
recorded 90-100 per cent mortality of Pa.ii demOle14 
and pericym &laucinans by Bacillus cereus. Kunshwa 
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and Gopinathan (1972) reported occurrence of natural 
epizootic of Mythimna searata caused by B. cereus 
They isolated the differeñfrajns of th bácteLm in 
pure culture and established their pathogenicity onthe 
host larvae. 

8. Technical Programme- 

(1) Testing the infectivity cf the bacterium 7,o 
different caterpillar pests, Spodcptera litura,S. mauritia, 
Plusia epnisNeph.tis serino2a, Hymenia recurvalis. 
The most susceptible stage of (insLrTof the caterpillar 
will be ascertained in each case. 

r2) Lethal dose required for the desired control of 
the caterpillar will be fixed in the laboratory. 

(3) The bacterium will be tested against the slsce-
ptible caterpillars under field ccnditions. 

(4) Compatability of insecticides bacterium mix-
tures will be studied and the possibility of reducing the 
dosage of insecticides by mixing w:.th bacterium wiL be 
examined. 

9. Date of start 	February 1980. 

10. Likely date of comple- 
tion 	.1982. 

11, Approximate cost 	Rs, 7,000/- 

Sd!- 	Sd/- 
Project Leader. Head of Department. Director of Research. 

FRC - 11. 
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Department of Entomology. 

College of Agriculture, Vellayani. 

AG, 23.18, Ent. 22.05. 

Bacterial disease incidence 
in Oyctesrhinoceres grubs. 

Dr P.B. Gopinathan, 
Assistant Professor. 

Dr Abraham Jacob, 
Associate Professor. 

Sri. Babu M. Philip, 
Junior Asst, Professor. 

Smt. S. Nazeema Beevi, 
Junior Asst. Professor. 

Dr James Mathew, 
Associate Professor, 

Faculty of Agriculture 

1. Name of Research Centre 

2, Project No. 

3. 1 Title of the Project 

1. Name(s) and designation of 

a) Project Leader 

b) Associate(s) 

5. Objectives:- 

The present project is aimed to study the potent 
cause of bacterial pathogen of Rhinoceros heii beetle 
of coconut crop of Kerala. 

6. Practical Utility:- 

The project will help in probing the possibilities 
of utilizing bacterial pathogen for managing population 
of the Rhinoceros beetle infesting coconut palms and to 
ascertain the feasibility of microbial control in an 
integrated management strategy. 

7. A short review of literature:- 

Nirula (1955) recorded the green muscardine fungus, 
Ivletarrhizium anisopliae infecting 9yctes rhinoceros. 
The Rhabdion virus was isolated from J. rhinoceros and 
found to be very effective in controlling the pest in 
Fiji (Bedford, 1976). 

8. Technical Prramme:- 

1. Studies to find out suitable media for large 
scale multiplication of the entomogenous bacteria in the 
laboratory. 

2. Testing infectivity of bacterial pathogen on 
different instars of the pest and the most vulnerable 
stage (of pest) will be ascertained. 

3. Determination of the lethal dose required against 
the pest. 

L. The bacterium will be tested in the field con-
ditions in manure pits to ascertain the practical use 

Contd.. .. _2/- 
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in regulating the rhinoceros beetle, The observation 
will be on the replicated number of manure pits treated 
with the bacterium. 

5. The persistence of the bacterium in insect in 
the laboratory and field ca-iditions will be determined, 

9. Date of start February 1980. 

10, Likely date of comple-
tion 1981. 

ii. Approximate cost Rs, 	7,000/- 

Sd/- 
Project Leader, Head of Department. Director of Research. 

FRC - 11. 



631 KERALA AGRICULTURAL UNIVERSITY 

RE SEARCH PROJECT 

	

Faculty of Agriculture. 	Department of Entomology. 

	

1, Name of Research Centre 	College of Agriculture,Vellayani, 
2. Project No. 	AG. 2.5.13, Ent, 22.06, 
3. Title of the Project 

Microbial diseases of stored prxlucts insects of 
Kerala and their utilization in pest cca-itrol. 

4. Names) and designation of 
a) Project Leader 

b) Associate(s)  

5. Objectives - 

To make investigations on the microbial diseases 
of important insect pests of stored rice, tapioca and 
stored cashew kernels, copra. 

6. Practical Utility:- 

The studies will bring out efficient microbial 
agents useful in stored product pest control. 

7. A short review of literature 

Many species of insect affecting stored products 
have been reported to be susceptible to diseases caused 
by micro-organism. Burkholder and Boush (1974) reported 
a protozoan parasite Mattesia &ranarium on Torgoderma 
ranarium and its use in biological insect pest suipre-

ssiori has reached in pilet stage. 

8. Technical Programme:-. 

Investigations of micro-organisms infecting 
important pests stored rice tapioca, copra and 
cashew kernels. Collection of infested samples 
of PCI and other godowns at monthly intervals 
and maintenance and observation of these samples 
in the laboratory (3 samples of each the material 
will be collected) for disease incidence, 

(ii) Identification of pathogens from each godown if 
any detected, 

(iii) Studies and nature of pathogen, 

(iv) Fixing the optimum effective dose of promising 
pathogens. 

(v) Mass culturing of the promising pathogens of 
cheaper media, 

Contd. ., . . 2/- 

Babu N. Philip, Jr. Assistant 
Professor. 
1. Dr Abraham Jacob, 

Associate Professor, 
2. Mr, Sivaprasad, Junior 

Assistant Professor (Path.) 

(i) 
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(vi) Testing the efficacy of pathogen in statistically 
designed experiments. 

10. Date of start 	1--1--1980. 

11. Likely date of comple- 
tion 	31--12--1981, 

12. A.pproximate cost 	Rs, 5,000/- 

13. Signature of 

Sd/- 	Sd!- 
Project Leader. 	Head of Department. Director of Research. 
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KERALA AGRICULTURAL UNIVERSITY 

RESEARCH PROJECT 

Faculty of Agriculture 

1, Name of Research Centre 

Department of Entomology 

College of Agriculture, 
Veil ayani. 

2.  Project No. 23,18. 	Ent. 	23,01. 

3.  Title of the Project Studies on the biological 
effect of juvenile hormone 
analogues on some important 
crop pests and the associated 
natural enemy complex. 

4, Name and designation of 

a) Project Leader 

b) Associate(s) 

K. Saradamma, Asst. Professor, 

Dr N. Mohandas, Professor, 

Dr D. Dale, Assoc, Professor. 

5 - 
To find out the feasibility of using juvenile hormone 

analogues in substituting or supplementing conventional 
insecticides. 

6. Practical Ut th - 

Studies conducted in the College of Agriculture, 
Vellayani have indicated that synthetic juvenile hormone 
analogues and some plant extracts containing such princi-
ples produce adverse morphogenetic changes in insects 
ultimately leading to their death. These compounds are 
needed in very low concentrations only and are safer than 
synthetic insecticides to non-target organisms0 Hence 
they can utlimately be utilised as safe components of a 
pest management system. 

Black headed caterpillar of coconut, Nephantis  
serinoa has been proved to be controlled successfully by 
biological agents i.e. with the larval and pupal parasites. 
The Epilachna beetle on vegetables is also controlled to 
some extent in nature by a large number of parasites and 
predators. Hence studies on the effect of juvenile hor-
mone analogues on the coconut caterpillar and Epilachna 
beetle and their natural enemy complex will be mudiThse-
ful for suggesting these compounds in the integrated con-
trol programme. 

7. Review of literature:- 

Synthetic juvenile hormone analogues like ZR. 5159  
ZR. 485 and JR. 619 5 E were found to have adverse mor-
phogentic effects on various crop pests (Sheila, 1976) 
Devaraj Urs and Ramamurthy, 1976; Krishna Das, 1975), 

Application of a chemical Difluron with moulting 

Contd. 0000 
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inhibiting properties have been found effective in con-
trolling coconut caterpillar, Nephantis serinpa (Report 
on 'Hindu dated 23-1 2-1 78). 

S. Technical Programme:- 

Various graded concentrations of sysnthetic JHA1 s 
and plant extracts having hormonal activities will be 
topically applied on the last instar larvae of the black 
headed caterpillar of coconut N. serinoDa and Eilaohna 
beetle H. vijincticctopuncta-ba. The morphogenetic changes 
induced by the compounds on the test insect will be 
observed and recorded. 

Parasites and predators of the host insects will be 
liberated on the treated larvae and their survival, sex- 
ratio, fecundity, abnormalities etc. will be assessed, 

9. Date of start 	March, 1979. 
10, Likely date of comple- 

tion 	 March, 1980. 
11, Approximate cost 	Rs, 3,000/-

12. Signature of 

Sd/- 
PROJECT LEADER, H1\D OF DEPARTMENT. DIFECTOR OF REEARCR. 

FRC - 11. 
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] AJJy  OF :.GRICULTURE 

Programme of Research for Master's Deree 

AG, 23,19, Ent, 24,01, 

I. Name of the candidate 
	

RANJITH, A.M. 

2. Date of admission & No, 	16-10-1978. 73-11-58, 
. Name and designation of 

	
Dr D. Dale, Assoc, Professor. 

Chairman, Advisory 
Committee 

4, Topic for research for thesis 

Studies on the consumption, digestion and utiliza-
tion of food plants by the Caterpillar Pericallia ricini 
Arctiidae Lepidoptera) 

5. Objective of research 

To work out the indices relating to the consumption, 
digestion and utilization of eight important host plants 
by the larvae of Pericallia ricini. 

6. Brief review of the previous •tork done on the topic 

3hyamala et al, (1956), Sharada and Bhat (1957) and 
Shyamala et al, (T4o) have studied the consumption, 
digestion and utilization of food plants by some polyphagers 
Indian insects. In Kerala such studies have been carried 
out by Dale and Chandrika, 1971 and by Premkumar et al. 
1977, 

7. Scientific and or practical importance of the research 

The results of the study would throw light on the 
economic losses caused by Pericallia ricini to the various 
host plants. 1T.Thether phago-deterrent principles are 
present among the least preferred host plants can also be 
ascertained. The Phago-deterrents are of considerable 
significance in the protection of crop varieties against 
specific pests. 

8 Technical programme 

Eight host plants - sweet potato, castor, banana, 
pumpkin, sesamum, brinjal, cotton and colocasia - will 
be used for the experiments. Ten caterpillars of the 
test insect will be used for each treatment which be 
replicated thrice. The following indices relating to 
nutrition will be arrived at from the experimental data. 

(a) Consumption index, (b) Growth rate of the test 
insect on different host plants. (c) Digestibility of 
different food plants. (d) Efficiency of conversion of 
infested food to body substances of gross efficiency. 
(e) Efficiency with which digested food is converted to 
body matter or net efficiency. (f) Utilisation of total 

Contd 	2/- 
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nitrogen. (g) Estimation of total lipids at various 
stages. 

9. Estimate of expenditure and 
receipts if any 

Expenditure 	Contingencies Rs. 2000/- 

Receipts 	NIL 

10. Location of research 	Deit, of Entomology College 
of Horticulture, Vellanikkara. 

Vellanikkara, 

16---3--1979, 	Signature of the Candidate 

FRC - 9. 
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KERAL.A. 	UNIVERSITY 
F .CULTY OF AGRICULJRE 

Department of Agrl. Entomology, College of Agriculture,Vellayafli 

PROGRAMME OF RESEARCH FOR N "STER' S DEGREE  
çor approval of The 	ersity 

1. Name 

2, Date of admission 
'drnission No, 

3. Name and designation of 
Chairman of Advisory 
Committee 

LG 23,18, Ento, 25.01, 

AIBIN DEVI, D. 
16-10-1978. 
78-11-32. 
Sri, J. Johnson, Associate 
Professor of Agri Entomology.  

4. Topic of Research for 
thesis 

the Control of pests of stored 
paddy with antif'eedants and 
newer insecticides. 

5. Objectives of Research for the thesis 

To determine the comparative effect of some of the 
newer antifeedents and contact insecticides in contro-
lling the imortant pests of stored paddy in Kerala with 
special reference to the Lesser Grain Borer - Rhyzo'ta 
dominica (F) and Angoumois grain moth - Sitotrqa 
cerealella, 

6. Brief review of the previous work done on the topic 

Karl j.Kramer and Harrison.E. McGregor reported in 
1978 that pyridyl and phenyl ether analogues of juvenile 
hormone suppressed adult progeny of Rkijzopertha Dominica  2)0 

P,'. Rajan Asari and D. Dale reported in 1977 of the 
efficacy of four commercial antifeedents - Brestan, 
Brestanol, plictran and iC - 24055 in protecting stored 
paddy grains against Sitotro cerealella and all were 
found to be effective. The chenierilant effect of 
fentin cmpounds is evident by the decreased fecundity 
in treated Corcyra Cephalonica on rice grains (ID0 Dale 
and Saradamma - 1974). 

7. Scientific and/or practical importance 
of research 

Paddy stored for consumption as well as for seed 
purposes are very often seen attacked severely by the 
Lesser Grain Borer, Lnyzopertha dominica (F) and the 
Angoumois grain moth, Sitotroga cerealella, Availability 
of a suitable method for controlling these pests with 
less hazard will save heavy loss incurred by the farmers 
due to the incidence of these pests. The project aims 
at this end. 

8. Technical Programme 
First experiment. 

The antifeedants Brestan, BrestanOl, Plictran and 

Contd. ,000.2/ 
10 
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AC-24055 at 0.05 9  001 and 0,2 per cent concentrations 
and the insecticides viz. Malathion 0,1% and 0,21,: 
Phaxirn 0.1% and 0.2, Iso enphos 0.1% & 0.2, Quinalphos 
0.05% and 0,1% will be applied on gunny bags, containing 
pest free paddy grains (unhusked). 

(2) Treated grains (gunny bags) will be placed in 
enclosures and artificially infested 'ith laboratory 
reared insects at regular ntervals, 

(3) Intensity of infestation will be assessed at 
regular intervals by counting the attached grains in 
random samples and on the basis of the insect population. 

Second exDeriment. 

Paddy seed (unhusked) will be mixed wiTh the follow-
ing repellents at different doses, 

1. Paddy husk charcoal 
2. Narotty cake 
3. Rubber seed oil 
4. Neem cake 
5. Punnaika cake 
6 Rubber seed cake 

The experiment will be conducted and observations 
will be recorded as described above. 

9 Estimate of expenditure/Receipts. Rs, 6 9000/- 

10. Location of Research 	z College of [.griculture, 
Vellayani. 

Sd!- 
Sinature of Student, 

Place Vellayani. 
Date 7-3-1979. 

FRC - 8. 
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FACULTY OF AGRICULTURE 

Programme of Research for Master's Degree 

1, Name of candidate 

2. Date of admission and 
:dmission No, 

3. Name and designation of 
the Chairman of Advisory 
Committee 

G. 3,18. Ent, 25.020 

Gouge Mohammed. 

10--10--1 979. 
79-11-35. 
Dr A. Visalakshi, Associate 
Professor of :grl0 Entomology. 

4. Topic of Research for thesis 

Studies on the use of aluminium phosphide for the 
control of storage pests, 

5. Objective of research 

Aluminium phosphide is a saud fumigant which can be 
used for the control of all types of pests in the post 
harvest storage of various commodities. Before making 
recommendations on the use of these materials it is nece 
ssary to undertake detailed studies on such factors as 
dosage, duration of exposure, fumigation period and time 
require,_ for getting the material after fumigation to rid 
of the fumigant residues and the residues of the chemical 
in the commodities. The present project is proposed for 
undertaking such studies in different commodities, 

6. Brief review of previous research work done 
on the topic 

Relative toxicity of hydrogen phosphide to various 
stored product insects was worked out by Lindgren and 
Vincent (1966), Hydrogen 'phosphide as a fumigant for 
foods, feeds and processessed food products and the 
problems of determination of residual phosphide in fumi-
gated food stuffs has been reviewed by Dieterich et al. 
(1967). Not much of extensive studies have been done 
on the control of the storage pests under Indian condi-
tions. 

7. Scientific and/or practical importance of research -, 

Results of these studies will help in evolving a 
handy method of control of storage pests of various 
products. These methods thus evolved will be of use in 
preventing the storage loss hich is very high especially 
for materials which are stored under unscientific condi-
tions for prolonged periods. 

S. Technical programme 

i. Determination of the bioefficacy of fumigating 
with aluminium phosphide on the control of pestssome 

Contd,, ,.. 2/- 
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stored materials. Stored prducts and the insects proposed 
to be studied- 

1, Ricer- Sitophilus oryzae, Rhizoertha dominica, 
Sitotroa care alella, Triboliurr cas baneum 

2; Dried Tapioca chips Araecerus fasciculatus, 

3. Dried iner 	Lasioderma serricorne 
4. Dry cashew - 	Necrobia rufi-pes.  

5. Stored sweet potato Cylas formicarius 

and tTiffect of the fumigant on the various stages of 
each insect, viz, egg, larva and adult will be ascer-
tained separatel/. --he fumigation will be done in a 
fumiratorium. The fumigant will be used at 3 doses viz, 
45, 90 and 135 m/1000 cu,ft with 3  durations of expo-
sure viz, 3 days, 4 days and 5 days. 

(ii) Determination of residues of Phosphide in the fumi-
gated materials. 

Residues of the fumigant in the different stored 
products under study wil. be  assessed. 

9. Duration of research project 	1 year. 

10. Estimate of expenditure and 
receipts 

11. Location of research 
project 

Place- Vellayani. 
Date. 21--2--1930. Sd/- 

SI GNATURE OF STUDENT, 

FRC - 12. 

Procedure.-  The insects concerned will be reared in the 

Rs, 5,000/- 

Ccllege of Agriculture, 
Vellayani. 
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FACULTY OF AGRICULTURE 

Programme of Research for Master's Degre 

AG. 23,18, Ento. 26,01, 

1 	Name of Candidate 	THOMAS BI JU MA THE 

2. Date of Admission and 
	

10--10--1979. 
Admission No, 	79-11-36. 

3. Name and designation of 
	

Dr N. Mohandas, Professor of 
the Chairman of Advisory 

	Agri, Entomology, College of 
Committee 
	Ariculture, Vellayani. 

4. Topic of research for thesis 

Insecticide deposits and residues on paddy with 
reference to the volume of spray fluid applied at different 
growth stages of the crop, 

5. Objective of research 

At present, the volume of spray fluid required to 
cover 1 ha. of paddy iith high volume sprayer is reco-
mmended as 500 litres irrespective of the crops' gro.ith 
stage. Obviously during a spraying operation in the early 
stages, the crop is actually getting excess quantity of 
spray fluid than that is required for optimum coverage, 
thereby resulting in mere wastage of chemical. To mini-
mise this loss, the recommendation should be made more 
specific with respect to the stage of the crop. The 
ultimate objective of the experiment is to find out the 
minimum volume of spray fluid required for attaining 
specified deposit depending on the stage of the crop as 
measured by the leaf area. 

6. A brief review of literature 

Ripper (1955) calculated that the high volume sprayers 
deposit 3 - 190 droplets/sq.cm, of size 100 - 400 microns, 
on a horizontal surface at a spray volume of 10 litres/ha, 
Generally 'a coverage of 15 - 20 droplets/sq. cm. is con-
sidered adequate for controlling most insect pests. 
The conventional high volume sprayers may required 450 - 
1000 litres of spray fluid for covering 1 ha. in the case 
of field crops. No reference is available on the spray 
fluid requirement to spray paddy at different gro;ith 
stages. 

7. Practical Utility 

The result from the studies will help to find out 
the optimum volume of spray fluid to be sprayed at diffe-
rent growth stages of paddy, which will considerably 
reduce the cost of plant protection in paddy cultivation, 

8. Technical programme 

(i) Treatments. 

Insecticide will be applied at 4 levels viz, 300, 400 9  

Contd. ,. . . .2/- 
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500 and 600 litres/ha, and at 4 growth stages viz. 30th, 
45th, 60th and 75th days after sowing, 

b) Insecticide 

c) Variety 

d) Spacing 

e) Total No, of plots 

f) Gross plot size 

g) Net plot size 

h) Buffer space between 
plots 

Carbaryl 

Jyothi 

20 cm, x 15 cm, 

16 

5 rn. x 4,5 m, 

4.2 m, x 3,9 m. 

1 meter, 

(ii) Observations 

1, Leaf area at the various growth stages will be 
estimated adopting proper techniques. 

2. Deposits of insecticide on leaf and stalk will be 
estimated at different intervals after spraying so 
as to evaluate the efficacy of spraying varying 
quantity of the insecticide, 

(iii) A statistical model will be evolved for the optimum 
deposits and residue, in terms of total leaf area and 
volume of spray fluid. 

The volumes of spray for obtaining the required 
deposits at different growth stages will be estimated 
based on the total leaf area at the respective stage, 

) 
4 

9. Duration of research 
project 

10. Estimate of expenditure 

11. Receipts 

12, Location of the experi-
ment 

Place Vellayani. 

Date 

Sd/- 
Signature of the Chairman, 

Advisory, Committee 

1 year. 

Rs, 18,000/- 

Rs. 	500/- 

College of Agriculture, 
Vellayan.i, 

3d!- 
Signature of the Student. 

Sd/- 
Signature of the Head of 

the Dept. 

SIGNATURE 0' TTAN. 	I 

FRC - 11. 



1. Name 

2. Date 

3, Name and 
Chairman 
t tee 

4. Topic of 
thesis 

KERAL GRI CULTURAL UNIVESITY 

F:CULTY OF AGRICULTURE 

PROGR1J'IME OF RESEARCH aRK FDR MASTER' S DEGRE. 

23,18. Ent, 27,01,  

JIM THON..S 

21-10-1978. 
78-11-29. 

Dr N. Mohan Das, Professor of 
Agrl. 

 
Entomology. 

of candidate 

of ..{.dmissiOfl & 
dmission No, 

designation of 
Advisory Commi- 

research for Effect of levels of pesticides 
on control of paddy pests and 
water pollution in Kuttanad. 

643 

5, Objective of the research 

To ascertain the lowest doses of insecticides (which 
are being commonly used in Kuttanad area), effective 
against diiferent pests of paddy and which cause the 
least disturbance to the ecosystem. 

6. Brief review of previous work 
done on the topic 

FenthiOfl, quinalphos, Fenitrotbi-Ofl, phosphaffiidOfl9 
manocrotophoS, carbofurafl, methyl parathion, phosalofle 
and BHC have been recommended each at single dose for the 
control of various pests affecting rice in Kerala. 
Studies conducted at Rice Research Station, Pattambi 
have shown that carbaryl at 1 and 0.5 kg a.i/hadLd not 
vary significantly with reference to their relative 
efficacT against the pests. There is no earlier work 
on the effect of insecticidal application on the eco- 
system of the locality. 

7. Scientific and/or practical 
importance of the research 

There are indications that the doses of insecticides 
now being recommended for the control of paddy pests can 
be reduced without significant reduction in efficiency. 
Findings of this project will throw light on the fea-
sibility of this idea and may ultimately reduce the cost 
and hazard of insecticides in plant protection operations 

significantly. 

8. Technical programme 

1. The experiment will be laid out 
in field/or in 

cages adopting suitable statistical techniques. 

2. BHC, carbaryl, quinalphoS, monocrotOPhos, feni-
trothin phosalon and phosphamidon will be applied at 3 
different doses each. 

3. 
The application of insecticides will be done 

Contd.,,,,.2/ 
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using high volume and low volume sprayers on need basis. 

Observations to be made 

1) Incidence of pests under different treatments 
will be recorded regularly. 

2) The population of natural enemies of the pests 
under different treatments 'ill be recorded, 

3) Dccurrence of fish and amphibian fauna in the 
experimental Jots, if any, vill be noted 

4) he contamination of irrigation water in field 
and drains at different intervals after each insecticidat 
application will be assessed in laboratory with bioassay 
using some sensitive species of fishes/amphibians as 
test organisms. 

5) reeds in the field will be collected at different 
intervals following insecticidal applications and residues, 
if any, will be assessed with suitable bioassary techni- 
ques 

9. Estimate of expenditure 	Expenditure 	Rs, 9 9000/- 
and receipts if any 	Receipts 	•Rs. 

10 Location of Research 

PRO - 8. 

Rice Research Station, 
Mcncompu0 

Sd/-. 
Signature of Candidate. 

9 
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FACULTY OF rGRICULRE 

PROGRAI'll'JE JF RESEt RCH 

1, Name of candidate 

2. Date of admission & 
/\dmissiOfl No 

3, Name and desinatiOfl of 
Chairman, Advisory 
Committee 

L+. Topic of research for 
thesis 

ORK FOR MASTER?S DEGREE 

AG. 25,18. Agron. 1,01. 

J OHNKUTTY, I 
14--10--1 978. 
78-11-01 - 
Sri. P. Chandrasekharan, 
Associate Professor of Agronom/0 

Response of ragi 'Pleusine 
coracana - Gaertn) to different 
levels of Nitrogen, Phosphorus 
and Potassium under rainfed 
conditions, 

5. Objective of the research 

i) To determine the economic doses of N, P and K 
for ragi under rainfed conditions, 

ii) To study the influence of the fertilizers on 
yield contributing characters, 

iii) To study the effect of the fertilizer on 
quality of the grain and straw. 

6. Brief review of previous work 
done on the topic 

KrishnamUrthY (1972) reported that a dose of 
67.5 kg. N/ha is suitable for rainfed ragi. Lobo 1973) 
reported that the grain and staw yield of ragi increased 
with increasing rate of K, the optimum rate being 50 kg 

K2  0/ha. 
KumarasWamy and Venkataraman (1974) found that 

maximum grain and straw yield was recorded at 39 kg - 
P 2  0 

 -) /ha. It advanced maturity of the crop by one week 
over control and increased threshing percentage. 
Balasubramaflian and Venkataraman (1974) found that the 
PLR-1 variety gave the highest yield of 5,05 t/ha with 

application of 110 kg N + 55 kg P205+ 55 kg K20/ha. 

Kavalappa (1977) reported that there was an increase 
in protein content of the grain with an increase in 
Nitrogen levels. 

Determination of fertilizer requirements of the crop 
under Kerala conditions will help in the maximisation of 
grain and straw yield effectively and economically and 
also in the improvement of the quality. Hence conduct 
of this trail is justified. 

7. Scientific and/or practical 
importance of the research 

In Kerala so far no trial has been conducted to 

Contd.... , .2/- 
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determine the fertilizer requirement of the crop. This 
study aims at determining the optimum levels of N 9  P and 
K for better yield of the crop and also their effect on 
quality. 

8. Technical programme: 

Number of treatment 
Combination 

Replication 

Spacing 

Design 

27 

2 
25 x 15 c,m, 
33 partially confounded 
factorial design in R,3.D. 

Plot size 	5 x 4.5 N, 
Variety 	PR. 202 

Fertilizer levels 

Nitrogen - 3 levels (30-60-90 kg N/ha). 
Phosphorus. - 3 levels(20-40-60 kg P205/ha) 
Potassium - 3 levels (20_L0_6) kg K20/ha) 

Treatment combinations: 3 x x 3 = 27 

Note. Half of the N and full of P and K will be applied as 
basal. Other half of the N will be applied 21 days 
after planting. 

Observation to be taken-

a) Biometric 

1. Plant height 6. Number of panicles 
2. Number of tillers 7. Length of panicle 
3. Total number of leaves 8. Number of fingers in an ear 
4. Number of functional 9.  Test grain weight 

leaves 10.  Leaf Area Index 'LAI) 
5. Date of flowering 

Note The observations will be taken at 14 days interval, 

b) Chemical analysis- 

1. Pre and post chemical analysis 
and K. 

2, Chemical analysis of grain and 
uptake and quality. 

9. Estimate of expenditure 	Expenditure 	Rs. 6 9000/- 
including fellowship) 

Receipts 	Rs. 400/- 
Rice Research Station s  Pattambj, 

Signature of candidate. Sd!- 

of soil for N 9  P 

straw for nutrient 

10. Location of research 

FRC - 8. 
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Prof orma for Research Projects 

Rice Research Station, 
Kayamkulam. 

AG. 25.6. Bot, 1.01.. 
Trials on the possibility of 
cultivating jute for seed 
production in Onattukara 
regions. 

S. Sukumaran Nair 
Assistant Professor. 

A.E. Sreedharakurup 
Associate Professor. 

, Santhakumari As st , 	e ss D:r. 

1, Name of Research Centre 

2. Project No. 

3. Title of the project 

4. Names and designation of 

a) Project leader 

b) Associates 

5. 0bjectives- 

T explore the possibilities of cultivating jute as 
a seed crop on the Onattukara regions during the summer 
month, 

6. Practical utility: 

In the Onattukara regions of Alleppey and Quilon 
fists, during the summer season Gingelly is gron in the 
rice fields. It is possible that jute may come up well 
in these areas and produce abundant quantities of seed 
which is in great demand in the jute growing. areas, If 
the cultivators can produce as much jute seed as Gingelly, 
they can get additional profit since the jute seed fetches 
almost double the price of Gingelly. Since the crop con-
tinues to grow even beyond the flowering and seed setting, 
it is possible that fibre can also be produced which may 
fetch some rice and thereby earn more income. In the 
coastal areas and saline tracts where the land is kept 
fallow jute can be tried as a summer crop. 

7. Short review of literature: 

No studies have been conducted in the state on the 
possibilities of cultivating jute in the Onattukara region. 
Studies crnducted in K.uttanadu have shown that jute sets 
seed freely during summer months of Jan.-April-May. 

8. Technical programme: 

The two predominantly cultivated varieties viz. 747 
and 878 will be cultivated as an observational trial on 
100 sq. m. each. Any other available variety of jute 
will also be cultivated to ascertain is performance. 

9. Observations 
	1. Heipht of plants. 

2. Flowering duration. 
3. Quantity of seeds. 
4. Quantity and quality of fibre. 

Contd.,. , 0 .2/- 
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10.  Date of start Jan.-Feb. 1979. 
11.  Likely date of comple- 

tion May 1981. 
12.  Facilities required . 	Facilities at R.R.S. 

Kayamkul am. 

13.  Approximate cost Rs. 750/- 

Sd/- 	Sd]- 
Project Leader. Project Co-ordinator. Director of Research. 

FRC IX - Approved. 
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Proforma for Research Project  

Name of Research Centre 

2, Project No, 

3. Title of the project 

4. Names and designation of 

a) Project leader 

b) Associates  

Rice Research Station, 
Moncompu. 

AG, 25.6. Bot. 1.02. 

Screening of Jute varieties 
for seed production. 

S. Sukumaran Nair, 
Assistant Professor. 

1. Sri. P.J. Ittyaverah, 
Asst. Professor (Agrj. 

2, Smt. N. Remabhai, Junior 
Instructor (Bot.), 

5. Objectives: 

To identify the best variety of jute suitable for 
Kuttanadu region for economic seed production. 

6. Practical utility: 

The rice fields of Kuttanadu which comprise about 
55000 hectares are kept fallow after the harvest of the 
punja crop. In the lower Kuttanadu and upper Kuttanadu 
about 10,000 ha, are put under an additional crop of rice 
from April, May to Aug.-Sept. It is possible that jute 
could be cultivated in these areas between Jan.-May. for 
seed production and in other areas from Feb. to Aug. as 
the Sx seeds of jute are in great demand in the jute 
growing areas of North East India. If a variety-of Jute 
that will produce abundant quantity of seed under conditions 
prevailing in this part of the State is identified, it can 
be recommended for general cultivation in Kuttanadu and 
the cultivators can make an additional income from their 
paddy fields. 

7. Short review of literature 

Preliminary observations made at the Rice Research 
Station, Moncompu during the summer months of 77-78 have 
shown that even though the crop comes to flowering within 
30 - 40 days when sown during February and when allowed 
to continue its growth seeds are produced in abundance, 
but the fibre quality is not good. 

8. Technical programme: 

The available varieties of jute will be collected 
from the Co-ordinator, All India Co-ordinated Project for 
Jute and allied projects, Banadepore and studied under the 
conditions prevailing in our State. Exploratory trials 
will also be made with varieties 747 and 878 as suggested 
by the Co-ordinator. Each variety will be cultivated in 

Contd. ..,,.2/- 
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100 sq. rn. plots and replicated according to the number 
of varieties supplied. 

Fertilizer dose 	40 	20 40 NPK/ha. 

9. Observations to be taken 	1. Germinability. 

2, Heir,ht of plants at time of 
flowering and harvest. 

3. Time taken for flowering. 

4. -do- 	for seed setting. 

5. Yield of seed. 

6. Yield of fibre, 

7. Quality of fibre. 

10. Date of start 	February 1979. 

11. Likely date of comple- 
tion 	 Nay 1981. 

12. Facilities required 	Facilities are required at 
R.R.S,, Moncompu. 

13, Approximate cost 	Rs, 2,500/- 

Sd/- 	sd/- 
Project Leader. 	Project Co-ordinator. Director of Research. 

FRC IX - Approved. 
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Proforma for Research  Project  

1. Name of Research Centre 

2. Project No. 

3. Title of the project 

State Farming Corporation, 
Punalur. 

AG. 25.6. Bot. 1.03. 

Exploring the possibilities of 
cultivating Mesta as a fibre 
crop and as a mixed crop in 
pine apple and tapioca growinf 
regions. 

4. Name and designation of 

a) Project leader 	S. Sukumaran Nair, Assistant 
Professor, Sugarcane Research 
Station, Thiruvalla. 

b) Associates 	K. Raveendran Nair, Assistant 
Professor, Sugarcane Research 
Station, Punalur. 

5. Objectives: 

To explore thepossibilities of growing Mesta 
(Hebiscus cannabinus.) as fibre crop in pine apple/tapioca/ 
cashew growing areas of the hilly regions. 

6. Practical utility: 

The State Farming Corporation at Punalur has exten-
sive areas under pineapple, tapioca and cashew cultivation. 
It may be possible that Mesta, a fibre yielding crop 
just like jute, could be cultivated as a companion crop in 
these areas. If the results come in to be fruitful, large 
scale cultivation cSuld be recommended to the Farming 
Corporation as also to the cultivators who are interested 
in growing the crop, thereby getting additional income. 

7. Short review of literature: 

Mesta grows well in dry conditions as a mixed crop 
in jowar and maize fields in Andhra Pradesh and Karnataka 
State. About 29,000 ha. of land are put under cultivation 
with this crop as mixed cropping in Karnataka State alone. 
The mesta Research Station of Andhra Pradesh has released 
two high yielding varieties of mesta viz. HS 4288 and AMV.1, 
which according to Scientists of that station, may perform 
well under our conditions also. 

8. Technical programme: 

An obserVational trial is proposed in an area of 10 
cents each (400 sd, m) with the two varieties viz. HS. 4288 

and AMVI in -two locations of the farm possessed by the 
State Farming Corporation. The crop will be raised with 
the receipt of the 1st summer showers. The required seeds 
will be obtained from the Co-ordinator, All India Co-ordi-
nated Project for jute and allied fibre. 

Contd 	2/- 
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9. Observations to be recorded.". Height of plants. 

2. Duration 3ai for maturity. 
3. Yield of fibre. 

4 Quality of fibre 

10. Date of start 	April 1979. 

11. Likely date of comple- 
tion 	: August 1981. 

12. Approximate cost 	: Rs. 1 9000/- 

1. Facilities required 	Facilities are required at 
State Farming Corporation, 
Punalur, 

Sd!- 	Sd/- 
Project Leader. Project Co-ordinator. Director of Research. 

FRC IX Approved. 

IN 



653 
KERALA AGRICULTURAL UNIVERSITY 

FACULTY OF AGRICULTURE 

Department of Agri. Botany, College of Agriculture, Vellayani. 

PROGRAMME OF RESEARCH FOR DOCTORATE DEGREE 

(For approval of the University) 

No. 25.18; Bot. 6.01. 

1. Name of the candidate 	V.C. MARKOSE. 

2. Date of admission and 	15-10-1979. 
Admission Number 	79-21-05. 

3. Name and Designation of 	: Dr S.T. Mercy, Associate 
the Chairman. 	Professor of Agri. Botany. 

4. Topic of Research work for thesis: 

Biometrical analysis of yield and yield attributes 
in Para rubber. Hevea brasiliensis Muell. Arg, 

5. Object of the Research: 

i) To estimate variability among clones in yield 
and certain yield attributes. 

ii) Correlation and path coefficient studies to ascer-
tain the relative contribution of the yield 
attributes. 

iii) Evaluation and identification of superior clones 
for breeding purpose. 

6. Brief review of previous work 
done onthe topic: 

Polliniere (1966) su.gested various morphological, 
anatomical, physiological and biochemical characters of 
the tree associated with the rubber production. Ho (1975) 
considered girth, latex vessel number and plugging index 
as principal yield determinants and susceptibility to wind, 
dryness and girth rate as secondary determinants. 

Simple correlations of yield with girth, bark thick-
ness and number of latex vessel rings were reported by 
many workers (hiteby 1913, La Rae 1921, Bobiloff 1920, 
Gilbert 1973 etc.). In mature trees more than half of 
the variation in yield within clones is accounted for by 
the difference in girth (Pardekooper 1970). 

7. Practical utility: 

The enviaed study is to elucidate the variability 
available among different clones for the important chara-
cters and their mutual relationsbip. The study is expected 
to provide valuable information to imprOve the selection 
procedures in early evaluation for higher rubber yield. 
This will also help in identifying better genotypes for 
use in future breeding programmes. 

Contd 	2/- 
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S. Technical programme: 

The proposed study is for a period of two years on 
mature trees available at the Central Experiment Station 
of the Rubber Research Institute, Chethakal, planted 
during the year 1971. 

1. Study of clonal characters. About 20 clones will be 
taken and the following characters will be recorded 
at appropriate periods. 

a. Volume of latex per tap per tree. 
b. The dry rubber per tap per tree. 
c. Length of the tapping cut. 
d. Girth of the tree. 
e. Girth increment. 
f. Bark thickness. 
g. Number of latex vessel rcis. 
h. Pattern of branching and the height at which 

branching starts. 
i. Wintering and flowering behaviour. 

2. Open pollinated progeny analysis of selected clones for 
the following characters on ten months growth, which is 
the usual time of transplanting. 

a. Height 	b. Girth at collar 
c. Total number of leaves d. Number of leaves in top whorl. 

3. Estimation of genotypic, pehnotypic and environmental 
components of variance and coefficient of variation. 

L. Correlation and path coefficient analysis of yield and 
yield attributes for ascertaining the important factors 
contributing towards yield. 

5. Estimation of heritability and genetic advance due to 
selection. 

6. Evaluation of clones based on genotypic value. 

7. Estimation of annual yield and relative contribution 
during various months/seasons. 

9. Estimate of expenditure: 

TOTAL 	15,000.00 

fr 

Rs, 
i. Labour charges 	10,000.00 
ii. Chemicals & other 

items 	39000.00 
iii. Miscellanous items 	2,000.00 

10. Location of Research: 

Vellayani. 

FRC - 12. 

1. College of Agriculture, Vellayani 
(Laboratory work). 

2:. Rubber Research Institute, 
(Laboratory work). 

3. Central Experiment Station, Rubber 
Research Institute, Chethakal 

(Field work), 
Sd!- 

SIGNATURE OF CANDIDATE. 

Kott ayam 



/4  Topic of research for thesis: 

Standardisation of tissue/meristem culture techniques 
in important horticuinral crops. 

5. Objective of research 

1. To assess the potential of tissue culture techni-
ques as aids in propagation of important horticultural 
crops. 

2. To select the ideal tissue for each crop. 

3.  To standardise the conditions like culture media, 
duration of culture, environmental factors (tem-
perature, Relative humidity, light). 

4. To observe the somatic changes, if any, during 
the process. 

5. To study the economics of the tissue culture 
methods. 

6. To- draw useful guidelines for the widespread use 
of tissue culture techniques in the commercial 
propagation of important horticultural crops. 
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KERALA AGRICULTURAL UNIVERSITY 

FACULTY OF AGRICULTURE 

PROGRAMME OF RESEARCH FOR Ph.. D. (Hort.)  

I 

0 

1. Name of candidate 

2 Date of admission and 
admission number 

3. Name and designation of 
Chairman of Advisory 
Committee 

AG. 25.19. Hort. 1.01. 
K. Rajmohan. 

10-10-1979. 
79-22-03. 
Dr N. Mohanakumaran, Professor 
and Head, Department of Plan-
tation Crops and Spices, 
College of Horticulture, 
Ve llanikkara 

6. Brief review of previous work 
done in the topic (Give refe-
rence to important publications 
of thesis): 

The applicability of micro-propagation techniques 
reflects the combined contribution by many. Nevertheless, 
the late Georges Morel should be credited for the pioneer-
ing effort. First he demonstrated that virus free plants 
can be recovered from infected plants through shoot-tip 
cultures (Morel and Martin, 1952). Subsequently, in extend-
ing the demonstration to the orchids, he revealed a novel 
method of clonal multiplication (Morel, 1960). The method 
quickly became a standard technique in the orchid industry. 
The current interest in tissue culture with other crops is, 
an outgrowth of the success with orchids. Tissue culture 
techniques have been effectively standardised to get corn- 

Contd..... .2/- 
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plete plants in the case of a number of crops like cauli-
flower, cabbage, tomato, chilli, tobacco (Murashige, 1974 a)7  
asparagus. (Hasegawa et al., 1973), gerbera (Murashige et al., 
1974) etc. Also there are a large number of plants like 
sugarcane, maize, citrus, potato, begonia, sweet potato, 
banana, coffee, chrysantheirum, peaches, carnation, gladiolus, 
pineapple etc. with demonstrated potential for clonal 
multiplication through tissue culture (Murashige, 1974 b). 

7. Scientific and/or practical 
importance of the research 

In Kerala, at present, much stress is being given to 
the importance of horticultural crops. Massive efforts 
are being made to the establishment of the improved vanic-
ties of the same. The majcr hurdles in this respect are 
the lack of enough propagating materials and the costly 
and cumbersome vegetative propagation methods. This is 
especially felt in the case of plantation crops. Adoption 
of tissue culture techniques can go a long way in solving 
these problems. In the case of fruits, vegetables and 
ornamentals also clonal propagation through tissue can 
ensure rapid establishment of improved varieties. 

8. Technical prcgramrne in brief: 

The following crops will be utilized for the study. 
Nutmeg, Cashew, Bread fruit and Orchids. 

The following cultural media will be used for the 
study (vide, Table 1) (1) 1;l-iites, (2) Morel's (3) Kassani's 
(4) Murashige and skoog (5) Nielson's and (6) Jap. cont. 
Ag. Ext. Stn's in combination with growth regulators like 
auxins, cytokinins, gibberellins etc. and natural complexes 
like coconut milk, orange uice, tomato juice, malt extract, 
yeast extracts etc. 

The following tissues will be used for the study. 
(1) Root tissue (2) Shoot tip (3)  Pith and (4) callus 
tissue. 

Observations will be made on the following aspects. 

1. Callus production 
2. Tissue differentiation 
3. Shoot growth 
4. Root growth 
5. Development of the plant let 
6. Somatic changes, if any. 

The above observations will be made with different 
media maintained at varying levels of temperature, humidity 
and light conditions. 

The role of the various ingredients in the culture 
media on induction of callus, root and shoot will be 
investigated. 

Contd 	3/ 
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9. Estimate (including 
fellowship) 

-3- 

Cost of laboratory 
chemicals 

Rs. 10,000/- 

657 

Cost of cotton and other 
laboratory materials 	Rs, 1 9500/- 

Cost of glasswares 	Rs. 8,000/- 

Stipend 	Rs. 5,100/- 

Total: 	Rs. 24,600/- 

10. Receipts 	Nil. 

11. Location of research 	College of Horticulture, 
Vellanikkara. 

Vellanikkara, 
Date: 19-2-1980. 

FRC - 12. 
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KERALA AGRICULTURAL UNIVERSITY 

Rice Research Station1  Moncompu  
Prof orma for Research Project Proposal 

Faculty of Agriculture 	Department of Statistics 

1. Name of Research Centre 	: Rice Research Station, Moncornpu. 

2. Project Number 	AG. 25.5. Stat. 11.01. 

3. Title of the Project: 
Influence of missing hills in increasing the vigour 

of the surrounding hills in paddy. 

4. Name(s) and designation of 

a) Project Leader 	: P.R. Krishnakumari Amma, 
Junior Statistician. 

b) Associate 	P.J. Ittyaverah, Assistant 
Professor (Agronomy). 

5. Objective: 
To find out the influeTice of missing hills on the 

general vigour of the surrounding hills. 

6. Practical utility: 
The information will be useful for rice research 

worker for conducting field experiments efficiently. 

7. A short review of literature: 
Gomez (197,2), has pointed out that the occurrence of 

missing hills in a plot causes variation in surrounding 
hills and the variation depends on many factors like 
variety, spacing, fertilizer level, crop season etc., 
He has suggested not to measure grain yield, yield component 
any other agronomic characters from the four hills imme-
diately adjacent to the missing hill. He has also advised 
if more than 20% of the total number of hills to be har-
vested in a plot is missing, then to treat it as missing 
data in the statistical analysis. 

8. Technical Programme Lay out 9 x 5 RBD 

An experiment on equal plot size of 2 x 2 sq. m. 
area will be conducted with missing 0 hills I hill, 
two hills etc. up to eight hills. 

Replications 	: 5 
Recommended cultivation methods will be practiced. 

Variety 

Spacing 	15 x 15 cm. 

Observation  

Mean grain yield and straw yield surrounding four to ten 
hills of missing hill will be recorded in each plot. 

Contd 	2/- 
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9.  Date of start April 1979. 

10.  Likely date of comple- 

11.  

tion 

Additional facilities 

October 1980, 

required Existing facilities in the 
Station will be utilized. 

12.  Approximate cost Rs, 	500/- per season. 

Total Rs. 1,500/- 

Sd/- 
Project Leader. Head of DeparL1nent. Director of Research. 

F'RC IX - Approved. 
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Rice Research Station1  Moncompu  
Proforma for Research Project Proposal  

Faculty of Agriculture. Department of Agrl. Statistics. 

1. Name of the Research 	Rice Research Station, 
Centre 	 Mono ompu. 

.2. Project No. 	AG. 25.5. Stat. 12,01. 

3. Title of the project: 

Analysis of Socio Economic status of cultivators in 
the areas where the programmes of operational research 
project on integrated control of rice pest is implemented. 

4. Name(s) and designation of 

a) Project Leader 	P.R. Krishnakumari Amma, 
Junior Statistician. 

b) Associates 

5. Objective: 
For studying the internal structure of socio and 

economic status of cultivators in the project area and to 
see whether it is unidimensional or multi-dimensional. 

6. Practical utility: 
The information will be useful for the effective 

implementation of the programmes of the project and the 
necessary changes to be adopted in the present methodology. 

7. A short review literature: 
A study in the field was conducted in the Community 

Development Block, Kanjhawala in the Union Territory of 
Delhi on the "measurement and analysis of SOCjO economic 
status of Rural Families". This showed the results that 
socio economic status is a multidimensional concept namely 
of education, occupation and income. 

8. Technical programme: 
A sample of household of cultivators in the Opera-

tional area will be selected for the study. Important 
items relating to the socio-economic status will be sele-
cted with a scale rating from 0-9. Method of factor ana-
lysis will be used to study the internal structure of 
socio-economic status. 

The survey report on socio 
economic conditions will be 
utilized. 
As soon as the project is appro- 
ved. 
One year. 
Nil 

Observations 

9. Date of start 

10. Likely date of completion 
11. Approximate cost 
12. Signature of: 

Sd!- 	Sd/- 
Project Leader. Head of Department. Director 

FRC IX - Approved. 

of Research. 
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KERALA AGRICULTURAL UNIVERSITY 

RESEARCH PROJECT  

Faculty of Agriculture. 

1. Name of Research Centre 

2. Project No. 

3, Title of project: 

Deartment of Plant Pathology 
(Microbiology unit) 

Department of Plant Pathology 
(Microbiology Unit), 
College of Agriculture. 

AG. 25.18. Microbiol. 3,02. 

Studies on rhizobia - isolation 
of efficient cultures of Rhizobium  

and mass production 

    

-. Names and designations 

a) Project Leader 

b) Associates 

5. Objectives: 

of 
Dr S.K. Nair, Associate 
Professor (Microbiology). 

Sri. P. Sivaprasad 9  Junior 
Assistant Professor - 
Microbiology. 

1. Isolation of efficient strains of Rhizobium  
cultures for different grain and fodder legumes 
commonly cultivated in Kerala. 

2. Mass production of such cultures distribution to 
local farmers. 

3. Standardisation of conditions for optimum nodula-
tion in acid soils. 

6. Practical utility: 

The use of fertilizer nitrogen for obtaining maximum 
yield in grain and fodder legumes can be reduced or 
completely avoided using efficient strains of Rhizobium  
culture. 

7. A short review of literature: 

The beneficial effect of Rhizobium inoculation on the 
yield of pulses in normal soils is well established by 
different workers. The primary problem pertaining to the 
State is the establishment of strains of Rhizobium in 
acid soil conditions. It has been observed by many worker 
that infection and nodulation of many legumes is reduced 
by an acid root medium. 

8. Technical Programme: 

1. Isolation of efficient strains of rhizobium from 
different localities in Kerala State. 

2. Evaluating the efficiency of different cultures 

Contd 	2/- 
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under laboratory and field conditions. 

3. Mass production of rhizobium for distribution among 
local farmers, 

4. Study of the suitability of locally available 
peat as carrier. 

9. Date of start 	1980. 

10. Likely date of comple- 	Production and distribution 
tion 	 of rhizobia will bea, conti- 

nuous programme. 

11. Approximate cost 
	Rs. 86,500/-

12 Signature of 

Sd!- 	Sd!- 
Project Leader. 	Head of Department. Director of Research. 

FRC - 10. 
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FACULTY OF AGRICULTURE 

Department of Plant Pathology, College of Agriculture. 

Programme of Research for the Ph.D.  
Programme in Plant Pathology  

(For approval of University) 

AG. 	25.18, Microbiol. 	5.02. 

1.  Name of Candidate M. Suharban, 

2.  Date of admission with 16-10-1978. 

3.  
register number 

Name and designation of 

78-21-07, 

Dr N. Ramanatha Menon, Professo 
Chairman, Advisory of Plant Pathology. 
Committee 

4. Topics of research for thesis 

Survey of the edible species of Pleurotus and stan-
dardisation of techniques for large scale cultivation. 

5. Objective of Research 

The present project envisages identification of 
species of Pleurotus suitable for Kerala conditions and 
also a±s aims to develop technology for its large scale 
cultivation and processing of the products. 

6. Brief review of previous work done on the topic: 

Attention was focussed on this fungus in India only 
after it has been brought into pure culture by Jandaik and 
Kapoor (1975). P. Sajor cajuis known at present to be 
cultivated on such farm wastes like banana pseudostem, 
soft wood pieces, sawdust, sawdust etc. (Jandaik, 1974; 
1976 and Rangaswamy et al. (1975). In Kerala, species of 
Pleurotus are found TEiTrsed by local people for edible 
purposes. The preliminary studies carried out in the 
Plant Pathology Department of College of Agriculture, 
Vellayani have P. sajor-caju are suitable for cultivation 
under Kerala ccnditions. 

7. Scientific and/or practical importance of research: 

1 he results of the studies will be enable to popularise 
the cultivation of suitable strain of Pleurotus in Kerala 
utilizing the various locally available raw materials, 

8. Technical programme: 

1. Survey of various parts of Kerala during different 
periods of the year for the collection of different 
species of Pleurotus. 

2. A critical study of the natural substrate on which 
native Pleurotus flora occur in different parts of the 
State. 

Contd... i..2/- 
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3. Morphological studies of the various species their 
identification and preservation. 

4. Detailed monographic study of the genus, utilising all 
the local collections and also with the help of known 
species obtained from various Herbaria, so as to pre-
cisely define the genus and providing a key for the 
identification of the species. 

5. Physiological studies on the different edible species 
of Pleurotus for determining their exact nutritional 
requirements. 

6. Comparative studyof various containers and substrate 
for production of spawns. 

7. Development of techniques, for artificial cultivation 
utilising various raw materials like saw dust, bran, 
coir pith, waste papers, banana pseudostem, vegetable 
waste, straw, salvini etc. 

8. Development of techniques for cultivation as a pere-
nnial crop utilising logs of different local trees. 

9. Comparative studies on the nutritive value of different, 
edible species of Pleurotus. 

10. Development of preservation methods suitable for 
various edible species of Pleurotus. 

9. Estimate of expenditure 	Rs. 10,000/- 

10. Location of research 
	College of Agriculture, 

Vellayani. 

Place: Vellayani. 
Date : 	 Sd/ 

Signature of candidate. 

FRC - 8. 


