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Introduction

Under the National Agricultural Research, Project/ a
sub-project for strengthening the Regional Research = Station
at Vellayani and for establishing a centre at Kottarakkara
was sanctioned by the ICAR for a period of fTlLve years Tfrom

1-9-81. The project started functioning with effect from
8.2*1982. The Tirst phase of the project terminated on 29-11-86.

The southern region of Kerala covers the districts of
.Trivandrum/ Guilon, Pathanamthitta, Alleppey and Kottayam,
except the high ranges and the problem areas (coastal saline
tract/ Onattukara sandy soils and the problem soils of Kuttanad)
for which separate NaRP sub projects have been sanctioned. The
Training and Visit (T&Y) system of Agricultural Extension has

already been i1ntroduced by the Government of Kerala In these

cLLatrJLcta.

1

The lead function of the Regional Research Station at
Vellayani 1s research on tapioca and other tubers/ and that
of the Speciral Station at Kottarakkara i1s research on homestead
farming. The leadership for the Kottarakkara Centre 1is
provided by the Regional Research Station at Vellayani.
Conducting location-specifio research aimed at crop Improvement/
crop management, crop protects.on, post harvest technology etc.
of tuber crops, developing suitable fanning system(s) for the
different agro-climatic zones of the proij”ct area and developing
msLtl-storied cropping systems for the homesteads are the main
research responsibilities of the sub project, 1n addition to
location-specific research (testing and verification) on pulses,

oil seeds, cerealg (rice) and rice-based cropping systems.

Besides the Regional Research Station at the College of
Agriculture, vallLayani, the Kerala Agricultural University has
two more research stations i1n the southern region viz. the
Coconut Research Station, at Balaromapurum and the Cropping

Systems Research Centro at Karumanu, both situated i1n hhe



Trivandrum district. Conducting manuriaA anu agronomic til -

on coconut for thu red soil tract is this lead tunction or Un
former, while conducting menurial arid agronunic trials on
different high yieldiny rice varieties/ and evolving suitable
rice-basod cropping system(s) are the leaa functa-ons or the
latter. The Cropping Systems Research Centre at Karamand as F»
University Headquarters of the All India Co-ordinated Agronomic

Research Project, i1ts ECF Unit at present L>emy 1n duiion aiuLiict

Sanctioned staff and staff position as on 10-6-017b6

- - Sanctioned Staff 1In Posts
Designation

posts position vacant
1. Lead Station, Vellayani
A. Scientists
Associate director 1 1 —
Associate Professor
Plant Breeding 1 1 —
Soil Science 1 1* —
Agrl. Statistics 1 1 —
Assi stant Professor
Plant 3reeaing 1 1 (JAP) _
So1l Scirence 1 1 _
Hematology 1 1 _
Agrl . Extension 1 1 _
Agrl. Statistics 1 1
Horticulture 1 1 _
Special Station, Kottarakkara
Associlate Professor
Sorl Science 1 1% *
Horticulture 1 1 *
Assistant Professor
Agronomy 2 o Ky,
Entomology 1 1
Plant Pathology 1 _ 1
Economics 1 1 (JAP) .

* Norms Promotee protessor holding tine post
** Assistant Professor holding the post
**a Qne post held by J.m .P.



SdTjiiorting star?

Farm Asst. Gr.l (Agra.) S S
Lab. Asst. Grade | 2 1
driver Grade 11 2 2
Tractor Driver 1 1
Photographer 1 1
Duplicator Operator 1 1
C. Administrative Staff
Administrative Officer 1 1
Typist Grace | (Steno) 1 1
A33t. Grade 1 1 1
Asst. Grade 11 1 1
Typist Grade 1 2 2
11. Science and Technology Scheme on hycorrhlzac
Junior Research Fellows 2
Lab. Assistant I
1ll. Jcience anu Technology ocneme on tashroon
Research Fellow 1
iIv. ICAR ad hoc 3chGine on Rice Cyst 1ik"matode
Assistant processor 1 1
Junior Research Fellows 2 1
ve Al1 Lndd a Co-ordinated Projoct (Nomatulogy)
as3ociato Pratessor 1 1
Jr. Asst. Professor 2 2
vi. all In 1t Co-orun i1t4d For 1geg™ ImptuVwmunt Project
Associ 1te Protessor 1
Assi atrint Professor 2
Jr. Asst, Professor 2 2
viil . Coconut Reso \rch >t Itlon, B 11 Ir In 1puram
Associate Prof *:ijar 1 I
Assistant Professor 1 1
vill . Cropping Syeterns j<eso irch Contrai K \r Imana
ICaR
Professor 1 1
assistant Professor 4 4

Jr. Asst, Professor 3 3

«K*Tej« /
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Jr. Asdt. Protdssor 2 A »

All India Cu-ordinated Project uri I-e~ticldu Koul due

Associate Prolessor 1 1 ~

Assistant Professor y* 2 "

X e AIl India Co-ordinated Project %i oil deeds

2 .

%

assistant Processor 2 2

objectives o1 the si1iIciIun

Tlie main objectives ul the sub project i1s to unaurtuKo
research on crops (particulariy tapioca and other tubers ) iInd
farrining sysleins (homeste 1u LTailininy system) aitireo at Irjtuyr jt:ua
aeve lopmant ol the region with a view to m ;xiiiLismy |.rujjctj.vit
or farms ana the net Income ui tne 1 irmers, particul ~rly the

marginal ana the small fTanriers In trie region.

Tlie specific objectives incluau

To formulate and unaertake researcli on tapioca and other tubers
and on homestead farming system as the lead functions and on
rice and cuconut-based farming systems as the verification

functions

To supervise and co-ordinate the research work at the Regional

Station, the Special Station and the sub stations 1n the region

To conduct regional workshup for each season (kharif ana rabi)
to establish an effective i1nstitutional net work for ensuring

feed back between research scientists and extension personnel

To adopt villages (two or three villages) so that the
Scientists themselves can work with farmers 1In different
resource situations, study the constraints ana fina out the

measures to overcome these constraints

To undertake extension work by participation i1n field work/

training etc., thus making research more purposeful and the

transfer of technology more rapid

To maintain a catalogue of problems referred to by the

extension personnel and the farmers and those observed by the
scientists and

To take part In the training of extension personnel working

Iin the TRV system of Agricultural extension

*In addition to the two, One post of Assistant Professor h-"s been

3onctioned for 88-89e
5/-



-teae~rcn requirements of the region

In more than 5%Z of the area In the region, where

coconut or tapioca 1s the main crop, the existing crop

combinations i1n the homesteads are based on trial arid eri_or
experience of the cultivators ratner tnan on scientific

findings. The main research needs An this area are:

Evolving suitable poly- crop combinations for the hom-w c S

leading to maximum utilisation of Sorlur, water ana sl~.i

resources,

Evolving coconut-based, tapioca-based ana rice-based cropping

systems suilted to different sub-zones,

Evolving systems of farming which will result In the maximi-
sation of net profit and family Ilabour utilization opportuni-
ties, minimisation of soil erosion hazards etc. with particul

reference to marginal and small Tfarmers,

Jcrutinising the general recommendations for banana,
vegetables etc. and bringing out modifications thereof,

suited to different fTarming situations,
»

Evolving cropping patterns suitable for the areas of

undulating terrain with steep slopes In the raid uplana region

Identifying/evolving varieties of annual and seasonal crops

for cultiv i1tion In the coconut gardens and other partially

shaded pi1 1ces .

Since the commencement of the project, nine zonal
workshops have been held on 1st March *82, sth Feb. 183,
19th July 83, 6th  7th M irch "84, L2th & 13th Sept* "84,
26th <% 27th Maron 86, 14th b 15th Feb. 1906, 9th & 10th

ilept. =86 and 29th & 30th June T"87.

The participants to these workshops i1ncluded the extension
personnel of the State Department of Ayriculture from

Trilv indrum, gallon, Pathan amthitta, Allep§ey and Kottayarn
districts, the Scirentists of the Kerala Agricultural
University and the representatives from the ICAR i1nstitutions

In the region.



curing the 1st regional workshop, sever ji1 lucd-i-
apucitic probLems wtru i1dentified by theexterijiun i1uncti -n
it the Department of Ayriculture. Dbasedon these problems wu.u
other tiuld problems o1 the lormeis which could be rck.ntliJ”d
during a series of discussions with tno lurm-rs, _>Ixty 1
research projects, eight aaaptivo trials jnu two ubiurv jt, = *m
tri lIs were fTurmalatuLi. Those wtfc discussed during bn- - Ke
regional workshop. Tnc projects were i1nter-uisciplinji/ j ]
n 1ture ana raflected tliu nucdj of the TfTjnnirny community m tn
region. The second workshop approved tnese projects and Taxed
priority fTor implementation of the various projects. during
the third workshop held on ly-7-81, e dotuleu review of tnu work
curried out till then was made and the projects proposed for
implement_itJLon during the rubit 3eaaori of 19di-b4 were discusseo.
During this workshup/ the teed buck of 10c jtion-specific
problems received froin the monthly workshops conducted uncier
the T&V system was also considered, 11ony witn tne new problems

presented by the extension specialists of trie department of

Myriculture.

In the subsequent Workshops (1IV to IX)/ the progress
of research was reviewed. From the data generated, production
recorrroendations wore i1dentified which were accepted by the
State Level Workshop on package of practices held on 13*h end
14th June "85. Results of the farm trials conaucted in the
regiun were also reviewed besides programming form trials for
the next season. The Mini Workshop on Package of Practices held
during March =87 exajnined the data generated between 1985 U 1987
and 1dentified the findings that can bo recomuended for

acceptance by the State Level Workshop to be held labor.

In the meanwhile, the agroclimatic features of the
region were critically analysed basea on which nine farming

situations were i1dentified.

A broad categorisation of the projects was made based
on the particular farming situations as existing In the different

localities, Four farming systems were i1dentified as follows:

M Homestead farming system
Tapioca-based farming system
Coconut—-based farming system

Rice-based farming system

7/ -



During the period uil.ier report, seventy research

projects, i1ncluding tvw/o adaptive trials were being 1mplemented

under MARP by the different Departments.

Brief reports on the research projects which were being
implemented 1n the southern region auring kharif 1987 hav-.
been presented i1in the following pages. The N,-wWRP funded piojout;
ano the projects fTunded from ether sources, being implul el t 1
in the different departments of the College of Agriculture
have be”™n i1ncluded. Research reports from the Coconut Research
Station at Bularamapuram and the Cropping Systems Research
Centre at Karamana have also been i1included, to reflect the

research efforts being made 1In the entire region.

The reports i1nclude the objectives, theresults obtained
during kharif 1987 en I a brief account of work In progress

during Rabi1 87. Results could not be included in the case of
all the postgraduate research projects. Wherever possible,

salient findings have been listed.

.87-



1* Homestead Fanning svaton
N N Col lection , Evglugr 1°JD and i1nterprutatiun ut tiie bailiic
sjiatistics about the auuthern region

N N1 gdolc Sociro-eeonutilc survey
(Basic i1nformation and cons trailit)

a pilot survey was conducted during March Tei
among 20 homestead farmers (upto 1 1cru) covering
ditterent localities In vhe region 10r pre-testing Ljj
questionnaire prepared tor collection ol uata te. t.ie

basic survey anu the guestionnaire was revised accordingly.

The collection or data using the pre-tested printed
Il rofiorma w Is started i1n January/ L9H5 by the Scientists
under the HARP(SK). Two stage stratified random sampling

design was adopted for identifyiiig the fTinriers in the
sample.

Full data collection was completed anu tne data
were analysed using computer TfTacilities.

Preparation ana typing of tne tables generated
from the survey data is beilng continued.

1.1.2 Utilization pattern of farm information suurces by
homestead farmers i1n NARP(SR)

The objectives or the project are to study the
utilization pattern of farm information sources ana tne
relationship of farm information source use anc adoption
behaviour of the homestead farmers. Based on these
objectives, a pilot study was conuucted fur the prepara-
tion of a questionnaire. A second pilot survey was conduct-

ed based on which the questionnaire was modified and
data collection was completed uuring the period under

report.

Analysis of the data i1s being continued.

IN climatological parameters in the southern region

1.2.1 Pattern of occurrence of rainfall i1In the southern

districts of Kerala

Data on daily rainfall amounts for the last 25 years

(1960-84) pertaining to five meteorological centres
(one centre fTrum each district in the soithern region
viz. Trivandrum, Punalur, ~lleppey, Thiruvalla and Kottayam)



- 9 -
have been collected end analysed usxny suitable models
f£ur the dxstribution of rainfall 1In the southern drstrrcts

of Kerala. These results were presented 1In the viil Zonal
workshop of the WARP(SR) and KAEP held on 9th and 10th

September, 1986.

The workshop has suggested tnat rainfall dace from

more meteorological centres i1n the southern districts oi
Kenla and covering more number of years are to be further
collected and analysed for the completion of the project.

There are 25 taluks m the five southern districts
of Kerala since i1t 1s required to collect data from more

centres, one meteorological centre from eacn taluK 1s
considered fTur collecting additional data on rainfall amuun

in the southern region. The data collection 1s being
continued.

1.3 Soil productivity of tne homesteads of the southem region

ind 1ts 1Improvement

1.3.1 Investigations on the biul jgy and pupulatiun dynamics of
earthworms and their r >le in agricultural productivity

The population survey of earthworms was cunauctuu 1iIn
Trivinorum uist, and different metnodologies were tried to

breed oartnworms under ciptivity, to maKe mass cultures.

During the Klurif Iyuv ,

(1) studies wore connected on the soil microflora present
xn the earthworm c istangs found In the nearby are 1Is mu the
following rdcro-org Iniomj were present

Funcfi 1. niyer (yroy 1ypu)
2 . Fug Irium sj .

im ~jhlZopUS 3U.

L. whitish type
2 m /\ctinomycetes

't was obsgrved G it there rs tu slynific ,nt

dliIferoncu between the popul 1tion present 1In th

in the control sol 1. castings
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(b) Studies on the multiplication and mass
culturing of earthworms under captivity revaaleu that

mass culturing 1i1s possible under laboratory conm.tiuns
provided a suitable soil media with optimum organic

contentt soil muistuio anu soil temperature weile
provided.

During Kabi 1Isd7, feasibility ut mass iiu-1 j-I
tion uf earthworms in different soil types was assessed.
survey works in Quilon dist. and Kuttanaa are also 1In
progress to assess the population 1In relation to soil/
temperature/ soil-moisture/ soil pH anu organic matter.
The effect of undisturbed soil media In mass multi]jloca-
tion during different perious 1s also being studied to
fix the treatments/ and assess their rule 1In agricultural
productivity.

1-3.2 Studies on homestead farming under different soil
fertility status in Quilon district

The objective of the Project i1s to obtain
complete 1nformation on all aspects of cultivation
of the existing coconut based homesteads of Quilon
district- The work involved was the survey of
homesteads followed by the analysis of the soil sarrples
collected from the homesteads. Stratified multistage
sampling procedure was used fur selecting tne homesteads.
In the strata “Taluk®™ , the TfTirst stage unit was
"Panchayatl and the second stage unit was "Homestead-.

t The Taluks Quilon/ Karunagappally/ Kunnathur/

Pathanapuram and Kottarakkara had 20/ 15/ 1, 14 and 19

panchayats, respectively.
T

20, 15,57, 14, 19 @ 4+3+2+3+4=16

So 16 panchayats were selected for the study
and five homesteads were surveyed from each Panchayat.
Thus the total number of homesteads to be covered
under the Project would be 16 x 5 = BO.

11/-



Work 1s 1In progress. The survey has been
started only from September, 1787 onwards. Soil
samples are being collected from the homesteads
visited, and these are analysed for their NP K ,

pH and EC.

1.4 Evolution of high yielding varieties of component
crops suited to the homesreads of the southern region

1.4.1 Genetic Improvement uf Vegetables cultivated In the

Southern Districts uf Kerala

This experiment was aimed at iIncreasing the
yield potential of popular varieties like Bhindi,
Bitturgourd, Airnaranthus, Brinjal, Cucumber,

Watermelon, etc.

During the past seasun, work on germplasm
maintenance anu evaluation of popular vegetables
w-re done. In Bhindi an elite selection mE-1 was
identified as high yielding. The VILI zonal workshop
of NArtP(Srt) has recorri.tended to test this culture 1iIn
Farm triul3.

Bhindi culture AE-1 was tested along with

Selection-2 and Pugj sawani and a local check i1n farm
trials during Khirlf 1787 1n Triv indrum district.

Breeder s seed of all the three types were proouced
ind distributed for conducting the trial during dje

Per1od under report. THie yield dete lo presented
in Tiolg L.1

(he result i1ndicated that In Triv.inorum dist.

~ ~ g Ve t]J fruityield, (7714 ky/he),
followed by AE-1 (7210 ky/hu).

_.12/-



1.4.

- 12 -

AK/dFfTHIJIHj\a 1ligii yielding unit uiuj viz. L-b add u”
Were 1i1dentified. L°rgp ;;jnia wci a uubnuttcu 1o list
£>e ~ultarco jn taim trials m Trivan arum uni auilun

districts. n \WaiJd suggested to c.r. u.iit along wj tn

Standard - Kdniidia Qlocal «njj j locul chec/s> during tne
period.

BITTnUGOUKU/dNAKECJul I kip/gM oI IE1JJL]

(Jormplasm uil thus*. vugutaod us were muint-inea

during Kaoir Lvb7 un”™ Summer Ivb7-dd, 10 farm tn jib
each were _.lLaid out in dum mon district witn bhinur types AE-1,
bel.2 anu p. 3awani., 1In “n<itunuiua a total number of
10 farm trials with 2 cultures viz. S;< and . along witn
Kunnara Jlocalana a local chuck. wereiraia out 1In
Trivanurum dust, and Quilon dist. during Jumruur lyd/-dd.
And 1n watermelon a B x J 1IBD was sown iIn the summer nc<-

fallows at Vellayani.

FmnKM TRIAL WITH HYBRIDS U VARIETIES OF BKjINJAL

During Kharif <87, crosses were made 1In cage o0s
shown below, namely 8 6 x PPL ana SK--10 x PPL. Crossed

fruits were collected and ?” hybrid seeds proauced.

seedlings were proauced for testing unuer fanrm trails.
The other test materials i1ncluaed SKI-10, PPC anu a local
check. The two hybrid (H + H ) seedlings, SKI-10 Secamugs,
and PPC seedlings were raised anu distributed for conducting

farm trials during Kharif 1787 i1n the Trivunarum ana Juilon

districts.

The yield data of fruits In Tons/ha 1Is presented
Table 1.2 separately for Tnvanurum ana Quilon districts.

The result 1nailcated thit In Trivandrum district T4 out-

yielded all other entries followed by ™ ~ T2*“ Tne ~0Cctaon"
wise yield data obtained from Quilon dist. i1s given in

Table 1.3

Results from two more locations are yet to be
received. The results i1naicated tnat T outyielaed all

other entries followed by T™ 6 T/.

Identification of vegetable types of cowpea suiltable
for homestead fardens
Thirteen varieties/types of vegetable cowpea were

collected from various locations ana tried In unrep cC
progeny rows and selections were made during Kh=r-f --



Twenty promising selections were put under progeny row

trial fortestlng homegenity during Rabi 1983. Replicateo
preliminary yield trials with the twenty selected types

were® conducted during Kharit 1984-85. Based on the results
of these trials, nine premising lines were selected ror
promoting to comparative yield trial. Comparative vyield
trials with nine selected lines and check varieties were
conducted during summer =86 & Kharift "6. In the con,par -tive
yield trials conducted during summer 1986 & Kharif 86
Selection 16 was the highest yielder of green pods.

During Kharif 1987, comparative yield trials (3rd CYT)
were laid out iIn 14 x 3 RBD. Thu cultural & manurial
practices were done as per the package of practices
recommendations. The data on length of pods, number of
3e™ds per pod and yielu of green pods are presented 1In
tible 1.4. The highest yield of green pods was recorded
by Selection 16 (6333 kg/ha) followed by selection-10
(5407 Kg/ha). pod length & number of seeds per pod were
maximum for Selection-7.

Work 1s berng”continued. Seed multiplication of
Selection 16, Selection 7 and Kurutnolapayar (check variety)
13 being done with the iIntention of promoting these two
prur»uiding types for the farn tn lls.

IcKjntlfic Jtlgn of sweet potato types suitable fTor uplands

Thirty six different varieties/types of sweet potato
from different agro-c lim itic regions of the State were
collected md uviluatud In WM I0ID with two replications
luring Kharift 1783. duvonteun v u:l< tiua/typoa were selected
biscoxd on yield and otner duoirublu characters and put to
replicated trials during Kh ,rif 1984. But thu experiment
had to bo abandoned duo to the thort of m .rketuble tubers.

-salts or the tYT conuucted during Kharif L985 showed
tn.t 3K-Z0 nJd Jro but . CYT cC,,u,utuc,

N n"tuU I»»*" SP(G-a thu hlyn,at ,1.1". vaas W1,
ul UIr with 3PC-1Q ft 8PC-20.

13/-
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1.5.2

- 1 -

Fhu thiitd Oumpar itive Yield trua! laitu uut dur L,Aj
MI nil: *(/ Wh:1 tfuvuiuly affected by drought. CGnsaMu”™utdr

the tuburisation WdJ MIow uuniul. ju the experiment w s
treated .u vitiated < hance abandoned.

A third CYT will %" rupoatud airing Kharif I7od.

£llEllratu cUnitques Lur the homesteads ana component cruj

In the southern regiun

btandardisatiun techniques for growing vegetables In pu=. -
8 tandar<aisa tiun of potting mixtur-*b.

Thu experiment was 1-1id out witn seven tre."i1unonts
and three crops namely brinjal, bhindi ana cunato. This
IS a pot culture experiment anu tne results showed that
there was no significant di £fercnce betwucn treatments 1In
all the 3 crops.

The experiment was again laid out witn Tomatu
(L.E.79) 3hindi (AE-1) and Brinjul (Pusa purple cluster)
during Rabi 1987. But all the tomato plants have been
affected by spotted wiit ana hence the experiment was
continued with the other two crops. The crop wus harvested
and analysis 1s being done.

Flower initiation and fruit development studies on red banana

Under the experiment Tifty suckers of uniform aye
are planted at the Instructional Fana, Vellayani. Starting
from the fTifth month after planting/ four plants Ware
uprooted at random every 15 days and dissectea to locate
the apical meristem. The meristems were preservad In
fixative agent for taking sections using microtome, sO as
to enable observation and location of the flower primordiu.
This uprooting was continued upto shooting. Tne preserved
meristems were processed and the sections were taxen using
microtome. Different staining techniques were tried and
a standard procedure has been developed. However, no
valid information could be obtained as the age of the

suckers was not known.

15/-
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5.2

— 1b -

With the basic iInformation obtained from tho trial,
the experiment has been laid out again with suckers of
known age. Apical meristems were taken at an interval of
15 days and continued upto shooting. The meristems w”re
preserved 1In fixative agent (FAA) for 2 weeks ana then
embedded i1n paraffin wax. Microtome sections have been

prepared from such blocks.

During Rabi 1987 th™ work was continued anu t:e

sections are observed to assess the stage at which flower
bud differentiation takes place. The result shewed that
differentiation takes place at around 10-12 months after
planting. But this can be confirmed only after detailed

study of the microtome sections. The work is being

continued.

B. Nutritional requirement of Red Banana under rainfed

condir tion

With an objective to formulate ana recomnend a
fertilizer schedule for Red Banana, tne study was undertake!

%With 5 treatments busea on KAU recommendation and 6th one

was Included as an ad hoc recommendation based on the
recorrmenuation by the TNAU for the Kanyakumari district.
The result of this study showed that there was no signi-
fic ant difference between treatments i1In the number or days
taken frert planting to shooting. With reyard to vyield,
tho treatment T” recorded the highest yield of 12.38 kg
which v/is statistically superior to all other I1reatments.
Similar results wore obtained with In the case of number of
fingers par bunch. In the case of weight of fruit, T_ was
found to be statistically on par with Tb but superior to
all oth 2r troitnont3 . Tho highest TdS uf L7.83/0 was
obaervjfti 1t TF -which w/is slgnl Lie intly superior to all

other troatments.

The exp-1tinnant Is being repeated with changes 1n the
treatment c«jfmbin 1ti<jna 1S sugyestel by the T & V mo NmRI
Workshop. AccorfLLnyly the experiment lias been laid out
during August 1986 1i1s follows:

Design - 3 x2f-1 P~ArtliLLy confounded fTactorial Lesiyn
N - 3 levels - 40, 220, 300 y/plImt
P - Two levels - 140, 220 g/plunt
V - 3 levo 13 - 280, 440 & 600 g/pl uit
Replication - 2
emm 1 /-
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There are 18 fertilizer combinatiuns along wain
ruoommenuatiuzi muuo L/ TNaU tor Kanyakumad 1 uu F

(J7U0 d, 40 1 w.i UH) K - y/plant).

Observut.v ij heigiit ot the plant, J-iru
the plant, mi..Tv. *© functional leaves, date oi ”“1iuoLxn ,
time tuKun j>»oni. 1inn -e I vast etc. were La/\t 1.
jurinig Ru*j j"27, j.=vesti J uj] tne crop s’ 1
anu observations sucn jj weignt bunci®j, no. of ringers,

length uir fingers, girtn ult lingers, no. of nands were
recorded. The quality analysis or fruits were done.

Harvesting 1s t-ejruj continued.

Assessment (gj: qluu lus » and control ui Reatis/uibed”™e”™ or
the component crops In Unj homestc*aQ tjifiairg system

prevalent iIn the southoil n region

Studies on the uouulation build ud of nematuues 1n names ti

gardens of Trivd::arum uisti.

A multistratified random survey of nematooes was
conducted 1n 1986 also on the same selected 54 homesreads.
Apart from the other nematodes namely Tylenchoryncnus ,

, Tyitenchus , Criconemoldes , Hoplolaimus ,
Meloidogyne incognita, Kaaopholus sifrtilis and Helicotylencnus
sp., the genus "Otylechulus was also present. According to
the frequency of occurrence, Rotylenchulus ranKed Tfirst
followed by Tylenchorynchus.

_ During the Kharif season/ two sainplinys - one auring
Aplj*iI/ 1987 & another daring August, 1987 were aone. Suill
and root samples were collected from selected homesteads.
Five different crop combinations were studied during this
period. The results revealed that homesteads having coconut
alone 1In three types of soil recorded the minimum population
of nematodes both 1n soil and roots. In homesteads having

both coconut & banana, the nematode population was maximum
in banana compared to coconut.

When homesteads having Tapioca, pepper and arecanut
together with coconut & oanana were assessed, 1t was found
that the nematode population i1in banana was reduced, more
SO In reu, san y soil_ and laterita soil. It was also rounc.

that 1In I W nematode population i1s aisr.ribDut.ed
to the coconut rhizcspnare also.
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Regarding the per ventage frequency of occurrence of
variou3 nematode species, Helicotylenchus sp. ranked
first (65/0) follov/ed by Rotylenchulus sp. (60,0) ana

Tylenchorynchus sp. (63:4). The percentage frequency of
occurrence of R. simiiis was only 17/0, and M. 1aic™ogna ta 10%.

Seasonal TfTluctuations o£f£ yariuus netuatodes on crops :

Sandy °c~1: In differeac combinations the Radopholu % y. leg
and Kelcidccp-nc ™cognit’wm poyul au ciit was high 1n /j )" o *d7

as compared to April *87 though the frequency occurrence

iIs lew In both che seasons. The population of Helicotylenchus
sp, and Rotylechulus sp. remained almost the same 1n the

t/C seasons.

RED SOIL: When different crop combinations were studied
the R. simiitis postulation i1ncreased only on banana roots
during August, "87 as compared to April, “87. But
Helicotylenchns sp. population i1ncreased considerably both
in the soil X root on different crops during August *87.
Tne Tylenchoryrclius sp. and Rotylenchulus sp. population
remained almost In the same level during April "87 &
August "87.

LATERITE JQI1: 1n different crop combinations the frequency
of occurrence of R. simiiis 1n soil iIncreased during

August "d7, but thu population remained almost tne some.

But the population of Helicotylenchus i1ncreased duriny
August, L"J87. Tie Ty lenchurynchus sp. and Rotyl enchulus sp.

pupuLitLon were reduced consiaerably during August, 1787.

Work 1s 1In progress now. .Surveys are being conducted
in Selected homesteads at 4 months interval, for three

3easons upto Jecernber, [1"JHf.

D-2 Crop Loss jstiImntion and economic threshold leveis of root-
knutn-:nitod. Infesting vegetables/ - Hhlidi , Brilijal,
Bitturgonrd

one pot culture experiment uiu two fTireld experiments
were c Irriod out originally to assess crop losses at various
Levels ol nemitude popul 1tion infesting bhindi, brinjal
ind bittoryourd. third set of tield experiments Lor
i idl md brinjil wer* also conducted from August "b to
April "3/ Lor 1i1s*jeasing crop Losses at different levels of

nom It.xlu popu lation.
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A third tiuleil experiment ter b 1 t w a ~ ‘
out during tho current je 1soiv/ from June B —u.’jTJlf— Iz,
The results ol tainea are yiveil In Table 1e- /lulu
reduction wu”™ Ilu .xv.ed ul variuus treatments over ¥
control. Tlie percentu je reuuctlon in yield ol the - -
treatments over tha control was 12.1, 19.25/ 39.13 oji*
4b .85 lor the treatments Tj,, V?/ T3 and respectively.

In tilu case or root-.vroi. v 1 t and neraatuae populate a\ Ir*
soil, rnidnimuin il <jiu cur-t a "Jentrur loll U
by tho treatments T,1,2T /T.3 and Ti. Tne maximum length
ol plants wore recorded 1i1:ur tiie control. The maximum root

weilght was observed In tne cuiitrul (Ir) and the treatment

Thu experiments are being repeated lor bhindr,
brinjal and bittergourd by trying ju.at two treatments
instead ol the live treatments/ -Tne two treatments tried
now are T~ - fTield population ana tho control as suggested
by Dr.J.S.Gill/ Project Co-urdliiatur of AICKi on nematodes
Iin the co-ordination i1neetang held In trie jepartment of
Entomology, Colleyo of agriculture on 25-10-87.

Determination of wairting perioos of 1nsecticides recommended
for the control of pests of vegetables in Kerala

Waiting periods of important iInsecticides on vegetables
1iKe bhindi/ cowpea/ brinjal/ bittergourd and snaxegourd
were Tfixed for both washed and unwashed samples during the
rainy and summer seasons.

The residues of i1nsecticides viz. monocrotophos 0.05%,
dimethoate 0.03%, malathion 0.1%, quinalphos 0.05% ana
fenthion 0.05% at different intervals after spraying on
snakeguurd grown In the rainy season were estimated during
the period under report and the wairting periods were Tixed.

The residues were estimated from both washed and unwashed
samples.

The mean residue of Monocrotopnos on snakegoura fruits
on the Tirst day after application w?s 2.66 ppm In unwashed
samples and 2.42 ppm for the washed samples. The residues
got reduced to 0.06 ana 0.04 ppm respectively 1In the
unwc thed and washed sami les by the 10th day after applicati on

-.19/-
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In the case of rimethoate 0.03%, the initial
residue was 2.24 and 2.14 ppm in the unwashed and was.v-d
samples, respectively. The residues were 2.1, 1.09 &
20.93 ppm on the 3rd, 5th & 7th day after _.application,
respectively 1In the unwashed samples whereas 1t was
2.06, 1.08 and 0 8d ppm respectively 1n washed samples.

Tne 1nitial malathion residue i1n the unwashed
sample was 0.69 ppm which got reduced to 0.21 ppm on the
5th day after application whereas 1t was 0.68 ppm & 0.2 ppm,
respectively for the washed samples.

The Quinalphos residues on the first day after
application was 2.38 ppm 1In unwashed samples, wfereas it
was 2.14 ppm in the washed samples. The residue got
reduced to 1.63, 0-64 and 0.018 ppm on the 3rd, 5th & 7th
day 1In unwashed samples. In the washed samples, tne
corresponding residues vire 1.42 ppm, 0.4 ppm and 0.012 ppm,

respectively.

In the case of Funthion the* Initial residue was
1.96 ppm i1n unwashed samples and 1.68 ppm iIn the washed
samples. Tne residues got ruuucoa to 0.15 ppm and 0.1 ppm
respectively on the 5th any after application (Table 1.6).

Work 1s being continued ana at present waiting
periods are being fTixed for the following Insecticides

on the fTollowing crops, -

Crap Insecticide

1. Bittergourd DimadionLa, Munucrotophus anu
Fonthiun (rainy season)

2. Cov/pea Dliruthun te , j;onocrotuphos ,
jujnalphus , K 1Inthiun (rilny
Su json)

3. Chilli ffom i1tu Dimethoate , Munocrotophos ,

;uilnaiphus, rn;alatillon, fenthion
nid penetrothion.

Efficacy of different gr inul iIr nurnaticidus tor the control

of Kout-knut nematode In bhindi

Pot culture experiments wore C‘nuuctud with seven
different iInsecticides ana one control. Pooled analysis
of the two su laona data (J in. *85 £ Jan. "86) showed that

In i1ll characters except root weight and nematode
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population, the affect o1 tnu tiaat » nt iJ n
significant ana consistent. KusiUut antl/*J~ J
fruits was aljo dune anu the residue™ wele at nun

LeveB from tlie litst harvest i1tselft (»-. 4 /th 114

the application of Furadan u Thimet).

iviter including the present season o woikK
a pooled analysis of the three seasons data w d n
Tho results showed that the biometric characters
height ul the plants, number of leaves, root, Waignt, ™
were not significant. But the weight ut the fruits mu
nematode population In the rout were statistically
significant. It wuu also found Urat tne tnruG treaU”ents

Phorato, Carbofuran and Aldicarb were on par and superior

to the control.

At present, as per the suggestions of 1ir.J.d .Chll,
Project Co-ordinator uf AICRP on nematode pests,
four more treatments were also included in the tcCfJUCa*
programme. These treatments are Carbofuran ajt FI-"IC for
seed treatment and organic w-istu ana leaves at the tame
of sowing (The latter two treatments wure found effective
in AIC.”RP Projects)".

1.b.5 Survey and control of Poliu beetle of Pepper

During the past season, a survey on the i1Incidence
of pollu beetle In blacx pepper was conducted at Ranni
In six panchayats from June “82 to dec. “88. Field
experiments at Neaumangad on the control of this past
indicated that Endosulfan 0.05% was the best, A trial to
study the effect of Endosulfan 0.05% spray when applied at
different periods to control tne pollu beetle shows that
Endosulfan 0.05% spray during May, July and September was
the best 1n controlling this pest. Maximum yield and a

high cost benefit ratio was also obtained In tne above
treatment.

During Kharift >87, the above trial was repeated at
Vattappara from May "87 onwards. The different treatments
were applied at spike emergence (May) berry formation (July)
and berry maturation st ye (September) as per schedule.

Observations on pest i1ncidence and uamage to spikes and
berries were recorded.

21/ -
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Another trial was also repeated In an i1nfested
pepper garden at Ranni from June 1987 for concurrent
results. Four cormiunly used i1nsecticides viz., Monucrotv-"hus,
Endusulfan, }uinulphus and Dimethuate were applied iIn
July and September and observations were recorded.

The yield of dried pepper from the treated and

untreated vines 1s beilng recorded.

I.b.6 Studies on the pathogenicity of the ruot-knot nematode

Meluldugyne i1ncognita ana renlform nematode Rotylenchulus sp --
on betel vine and their rule In the i1ncidence of

bacterial wilt

Two put culture experiments were carried out to
study the pathogenicity of root-knot nematode Meloidogyne

on betelvine.

A third pot culture experiment was cunuuctea during
the current season. The treatments were changed from
10, 100, 1000 to 10,000 larvae per plot to 1000, 2000, 3000,
4000 ana 5000 Hlarvae per plot. Fortnightly bromecnc
observations like length of vine, number of leaves and

number of vetta were recorded.

A fuurtn pot culture experiment 1s beilng carried out
to study trie pathogenicity of renifurm nematode Rutylenchulus
3p. at betel vine.

1m7 Augmenting the unit Level Inc me of the homestead farmers

1-7-1

uf the southern region

Improvement of bee keeping pr icticus In homestead

After a survey i1In the Southern part uf Kerala,
twenty bee colonies with desirable ch itructerlstics were
procured from /\nchal to start an apiary. The necessary
bee equipments were 1130 procured. Wax moth
rind mite 1nfestations were observed In tho bee colonies.
Proper cleaning ana rearranging the board frames helped

improve the condition of the colony and stimulated eqgg
1 lying by the queen.
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During Khurif 1 U7 nuny treatment cumbiriuri
wuru tried tu develop a puiriton jubutitut - and 1
ubsurvud th 1t honey, yeast, skimmed nillk powder d
grain pow Ter mixed In a semi-solid consistency Wib

acceptable tu bees.

Tu £1n™ uut an alternate feoo for buots an-1 a
cheaper substitute for sugar syrup at was obu«-rv-J
banana fruits (var-Peyan, Puuvan) mixed with yur

readily acceptable tu the bees.

Divisiun buard3 were addition illy provided

ISI bee boxes tu adjust the space reguirinents witnin tx-

bruad chamber.

Wurk 1s 1In progress. And 1t wes round that by
providing division boards a better man.iyeiriunt of tne bee

colonies was possible especrally during the lean season.

The mite seen i1Infestiny the colonies and feeeing

on cumbs w is 1dentified os Klcmannia sp.

A now prefatory Kuduvid bug Is jlIs”™ Seen i1nfesting

the colonies. Its 1dentity 1s yet to be confirmed.

The 1nfestations of the wax moths, mites and tne

predatory bugs were controlled by proper management and
timely cleaning operations.

1.7.2 Studies on the mushruom of Kerala

For the culture maintenance of the following
species of mushrooms viz., Volvarlella volvacea,
Pleurotus sajor-caju, P. opuntiae, p. curnucupitae and
Agaricus trisporus, spawn prduction and preparation of
beds were carried out. Trials to cultivate P. opuntiae
isolated from spent oil palm bunch waste and P. cornucooiae
from old stumps of Jakopha qladulifara un paddy straw
were found to be successful, a mixture of tamarind seed
and wheat at a ratio of 1:1 were tried as a substratum
for spawn production of pleurotus sajor-caju. Good

myceli1al growth was observed 10 days after the i1noculation
of the substratum.

-.23/-



- 23 -

During Kharift *87 attempts were rnaae tu fina out
a cheaper and suitable substratum fur Vulvariella vulvacoa
and Pleurotus sajur-caju. It was observed that the
mycelium of Volvariella volvacea grows and spreads well
In the substratum prepared out uf paddy straw/ spent tea
waste and oil palm pericarp waste at a ratio of 2:1:1.
Growth of Pleurotus sajor-caju on paddy straw mixed with
paper waste at a ratio uf 2:1 was also tried anu found

successful.

Further traals are 1In progress.
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CiSsava Baaed Fa/.njnM oy stein
2.1 Evolution ut hint\yjeJddinj vJITil-kx kK °° “wWFur| <Mr'or
In tho Cass v i1 based "“arming 8j *ftem oZ- =  ———- "
2.1,1 ldentification of suitable, Vturjetd™ companion

crop Tor tupiooa

Duriny tho past season pioca variety JN
was tested along with 10 different groundnut: varieties
ana a control. Thin waé done witn a view to i1dentifying
the most suitable groundnut variety as companion crop.

Tha 11x3 RBD experiment laid out was vitiated due to

theft of groundnut pods.

During this season/ a 10 x 3 RBD was planted
with Fh tapiroca and 9 different groundnut varieties.
In this experiment also groununut was severely damaged

due to various Ceasor \ Tapioca Vas harvested at 75

months maturity and yielu recorded.

The experiment was concl"olel as per the

directions of the monitory team.

2-% Improvement of agro-"- _.-hnigues for tne cassava based

rarming system In the southern region
2.2.1 Evolving an inici.ojloi-yjj-ng system for cassava for
April - May planting

The objective of the experiment 1s to evolve
a suittable Intercropping system for cassava, April-May
planting. It was undertaxen first during 1983-84 at two
locations and later during 1985-86 at one location.
In all these experiments tapioca grown alone witch
weeding gave the highest yields followed by the treatment/
tapioca i1ntercropped with green gram.

The experiment was repeated at this Station
during the period under report 1e. May "87/ 1n a kBD
with seven treatments and fTour replications. The

performance of the intercrop VWas very poor and a poor
yield obtained.

As per the directions of the Associate Director

(ME-E)/ the experiment .s being repeated on a multi-
locational basis In the farmers* Tfields.

.. .25/~
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Planting geometry and double i1ntercropping In cassava

The experiment aims at determining the suitable
planting geometry In a cassava based i1ntercropping
system and studying the possibility of raising a seconc
intercrop 1mmediately after the harvest of the TfTirst

intercrop.

Tne experiment was laid out during June "87 1n
Randomized block design wrth thirteen treatments and three
replications. The growth and yield of the i1ntercrop/
namely French bean was very poor. But the second iInter-
crop namely Groundnut gave good yields. Since the French
bean crop was found unsuitable to tho soil type of the
concerned locality/ the experiment was repleated by
replacing French bean with the cowpea variety "Kanakamonii

during Kharif 1987-88.

Evolution uf low cost tecnnulogy for cassava based

farming system In the soutnern region

Inve3tlgation on the mycorrhizal association of cassava

in enhancing the nutrient availability

Tne common tapioca vV Irretius grown iIn Kerala were

surveyed for tne occurrence of Vm - mycorrhizal association.
All tho cul tiv irs observed for VAM association were found
positive fTor VAcolouris i1tion due to n itive VAM tungi.

It VMS observed that mmuy the varieties, M, showed

miximum colonisation..

During Khirif 1987, two mycorrhizil cultivais
ob artined from TMaU v/uiu the subject Lor pieliminary
multiplication using tapioe \ js the host plant. Sufficient
spore popul 1tion Vs achieved i1In pots, Tur TfTurther mass
production of the cultures i1n Panlcum maximum, required

Lor crup response studies.

Studies are 1In progress. Five standard Vali culture
viz. G. Lisclcul tum , G. etunic tum, G. mosaau,
0. conutrlctus and Aculuspurfci marruwoao were obtained

from UADb, Bang \lore & LCKISaT. 1ho3u cultures are 1lso

.._ _2



be *ng subject for pfod 4nunuxy murtipliil 1tion r_u
further mass production in micum muxi}ip4al* Mhen u.

inoculum 1s leudy, crop response studies will bt t 4, n

up both under put and field conditions.

2.J.2 Studies on rhlzubJa i1suljtlun 01 "t r —

Khizubium

During Kharif *b7, 1 11efu experiment was conduct- J
tu uvdU"1tu the efficiency uf Kiiizobiuin culture ruil two
of tho legumes t black grain md groundnut. Dow wurK was
also Initiated on the i1sul Itiun uf rhizobia suitable for

various TfTodder legumes grown In tne State.

During tho period under review, preiiininary
isolation of rhizubra suitible fur Sesbinia, Subabuly
Sty lusanthes, Mimosa piaclicct and M. 1nduce were
successfully completed. This work was undortaKen since

It was a part of the objective luentifiea In tnhe project
proposal.

and
The i1solation wu”™k /screening or tne primary

cultures for nodulation efficiency will be done during
the current year.
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Coconut Based Farming System

3.1 Evolution of crops suited to the partial shaded

3.1.1

3el1*2

conditions of coconut gardens i1n the southern region

varietal evaluation of cowpea under partially shaded

conditions 1n coconut plantations

The experiment has been conducted since Kharif 1982.
The varieties v-26 and HG-22 were round to be promising,
wnen the experiment was conducted during Kharif =82.
During 1983 the experiment was vitiated due to severe
drought. During 1984 Kharif, the experiment was not
conducted. Two trials were conducted during 1985 Kharif
season. In the fTirst trial (9x3 RED)/ the variety

C-152 was significantly superior to all the other varieties

with respect to the grain yield (404 kg/ha). In the

second trial (8x4 RBD) conducted by including AICPIP
varieties, the variety V-118 recorded the maximum yield

(167 kg/ha). During 1986 Kharif the experiment was conduct-
ed 1n a 16 x 4 RBD. The variety “heradil had the highest
yield (250 kg/ha) and was on par with CO-4 & C-152. Earliest

maturity was also observed In “Cheradil.

Two experiments were conducted during Kharif 1987.
The data collected from the TfTirst trial which was a
10 x 3 RBD are presented In Table 3.1(a) 1n kg/ha of

yrain yield.

It was observed that the variety “heradil had the
highest grain yield (228 kg/ha) followed by CQ-~-4 (211 kg/ha).
The second CYT was laid out in a 10 x 4 RBD with AICPIP
varieties. The data on yrain yield (kg/Z/ha) are presented
in Table 3.1(b). The varieties differed significantly
in grain yield. The highest yield was recorded by
MPrtC-3 (212 kg/ha) followed by Co-4 (161 kg/ha).

The experiment will be continued during
Kharif 1988 also.

Varietal evaluation for groundnut under partially shaded

conditions 1n coconut plantations

The oxpariment was started with an objective to
identify suitable groundnut varieties with high yield
potential and shade tolerance to grow profitably 1in
coconut plantations during Khirif 1982. In this, EC-119704



tailed tu yermin ate Uuu tu sued auj-ui.uiCj
was continued as 9 x 3 kBU. The varieties aid hol

siynificantly 1n respect umm pod mu haulm yxelct. N
1985 the trial was continued an 73 W1J ,jd tn"

did not differ siynificuntly in vy Pod JIC*
During Kharift 1*86, experiment (1™x3 )<Bd) was con

Smct* three varieties fail a to germinati- 1t a

IS 1 9x3 831). Tnhe v Arleules amt-red signincmti. a lu ...Ix
dry pod yiteld. "D3-3 recorded tne maximum ury pod vyiuid uf
417 ky/hu and was on par with Palucni-1 (370 ky/ha) and

DC-119704 (33 Ky/ha)-

A 9x3 KJ3D was laid out during tne 1*87 Kharif also.
Illoro too i1t was observed that tne van .ties oiffar”d
significantly 1n their dry pod yield (kg/ha). The data
collected on. the number of pods/plant 1iInd ury pou yiela

in kg/Z/ha are presented 1n Table 3.1(a)

The number of pods per jjlant was maximum 1h pollacni-1
(8 .8). The dry pod yiela was maximum m TG-3 (444 Kg/na)
which was significantly superior to all tne othner varieties.

As suggested during the monitoring and evaluation
conducted on 19-12-87, the Project was concluded. h
pooled analysis was done using the data collected during
1984, 1986 and 1987 seasons. Accordingly, the dry pod
yield from 1984 to *87 are presented iIn Table 3.2(b)

It was observed that the varieties differed
significantly from each other wj.th respect to theirr dry
pod yield. The variety X season iInteraction was also found
to be significant. TG-3 had the maximum dry poa yield
and 1ts mean pod yield for 1984 to 1987 was 511 kg/ha.
TNV-2 recorded the second highest dry pod yield (313 kg/ha)-
Since TG-3 was found to be constantly superior i1in yield
under partially shaaed conditions than the recoinriended
varieties, 1MV-2 and Pollachi-1, i1t was recomnendea for
cultivation by the Mini -Package .of Practices workshop held

on 29-1-188 and subsequently 1t was recontnended by the
Package Workshop 1ilso. e
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The project was concluded ana the final report,
has bean submitted to tne Director of Research and the
Associate Director, NARP(SR).

3.1.3 varietal evaluation for guinea grass under open and partially

shaded conditions i1n Coconut plantations

An experiment with 12 clones (12 x 3 RBD) was laid
out during Kharift 1985 under partially shaded conditions 1n
coconut plantations. Upto May 1987, eight cuttings were
taken and observations on green fodder yield and other
important attributes recorded.

During Kharif *87, the 9th cutting of the CYT unuer
partially shaded coconut garden condition was taken. The
green Todder yield and other i1important characters of the
12 clones at the 9th cutting are presented iIn Table 3.3.
It was observed tnat there was no significant difference
between the varieties at tne 9th cut with respect to gre”™n
fodder yield, Plant height, No. of tillers per nill and
the number of panicles Aar hill.

The CYT 1s being continued.

3.2 Standardisation of agro-techniques TfTor component crups 1in

the coconut based farminy system In the southern region

3-2.1 Fertilizer management of minor tuber crops In coconut

bisod cropping 3ystern

To 13s033 the performance of different tuber crops
In coconut garden and also to firiu out the optimum uoso of
fertilizer nutrient for tuber crops under partially shaded
conditions, an exReriment Wjs 1 .via out In RBD uuriny

as _boon o T
July Ly85. Work/corripluted and st 1tist™c al analysis 1Is 1In

progres3s .

3.3 assessment of crop loss ad control uf pusts/discases of

component crops m the coconut based farming system in the
3outhern region

3*3-1 Bionomics and Control of Paradasynus rostr jtus on coconut

Multit [locational trials on the control of tne pest
P. ruatritus indie jted that BUC 0.2,6, Carbaryl 0.1>6 and
Endosulfan OA"A were effective. Based on these findings,

mother trl \l was conducted \t ChiriyinKil. The results
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indicated that 1ippllcatiun o. HCH U.2 " &L/ " mu1 A

ind CarDuryl u.i/b &pray ojlLyut j a

effectivu in control liny tha duinaye by tne post. 1 11
truns were ulao studied 2 tbo cnaractera taken w.-iiI- t,..
aroa damaged on tho husk um tne nut characters. J1i
biology of tne iInsect pout on an alternate host viz. jud
was also worked out. dtayo susceptibility stuuu - an

that tender coctnuts upto a period ot 140 dayt» wore hiynay
susceptible to Coreid buy attack. S7?ason”™l 1ncidence atuuilul
of coruid buy i1Infestation on coconut-showed that maximum
damage was caused duriny /*uyust, deptefnber and October an
1y85 & lybb. An iIncreasing trend was noticed froin July
onwards and a declinany trend from November onwards

reaching a minimum iIn February/ March ano Mpril.

During Kharif 1y87, the seasonal 1ncidence stuules
were continued.

Seasonal 1ncidence studies will be further continued
in the next season also ind the role of 1hurate In Coreid bug
control will also be stuuied.

2 Survey on the coreid bug incidence on c”~c”™nut 1iIn
Kerala and 1ts control

During the last season a statewj.de survey on the
incidence of the coreid bug on coconut was conducted/
involving the Officers of the Department of Agriculture,
Kerala State also. The completed proformae from the

different districts were compiled ana prepared for
statistical analysis.

During the period under report, tne aata from
Trivandrum, “luilon, Pathanamthitta, Alleppcy and Kottayaln

districts were analysed and the results are yiven 1in
Table 3.4 Dbriefly.

Work 1s being continued. The data from the remaining
districts will also be analysed and the results presented.
Data on buncm i1nfestation and variety-wise damage

in the different sub-divisions of the distracts of
Kerala are also being analysed.



- 31 -

Rj c2 Based Farming Syl cem

improvement uf component, cruus In the rice based

farming system of tho southern region

Screening rice varieties and cultures for tolerance/
resistance to BPH/ Sheath blight anu yield potential

An experiment (15 x 3 RBD) was conducted during
1983 Kharif. Jaya recorded a low sheath blight score
and was on par with Cul.1954/ Cul. 126/ Mo.5/ Mo-6 and
Cu.1.25331. No sheath rut was noticed 1n Jaya/ Cul. 1954/
Cul. 126/ Cul. 25331 and Cul. 4. The grain yield was
high 1in Cul. 4 (3192 kg/ha) ana this was on par with
Mo-6 / Korthika & Jyothi. During 1984 Kharif tne experiment
was conducted 1In a 23 x 3 RBD. It was observed that the
varieties ana cultures differed signrficantly with
respect to their grain - yield ana stem borer i1ncidence
only. During 1985 Kharif/ the experiment was conuucted
iIn a 26 x 3 K3D. It was observed that the varieties and
cultures differed siynific uitly wath respect to the stem
borer i1ncidence/ sheath blight ana sheath rot. As
suggested 1n tne VIl regional worxshup of N«RP(SR) and
Zonal Workshop of T & V, tne trial was continued Tfrom
1986 Kharit£ onwaras with medium duration cultures/varieties
after elerrtn 1tiity the short duration typos. The pooled
analysis for tnree seasons (1983, 84 ~85) on short
duration types revealed that Cul. L19%** was tolerant to
she 1tn blight « ryut.ht w\3 superior to the others with
respect to tne grjln yiele puteiiti .. During Kh irif 19bb/
the trail wltn Medium our linn types (LHx 3 RBD) revealed
that there was no significant *11 fLet enc* <for sheath blight
and sheath rot disease.

During Khirif 1987, . trial with 1H cultures/
v irijties in J replic 1tlons was conaucteu. Tlie dat 1 1ire
presented In Table 4.1. It was unserved tnat the
varieties differed sign!ticuntly with russet to she iLh
rot and grain yield. No sheath blight disease Weis noticed
in Karthixu & Vytili-j, She 1th rot was low 1In Vytila-3
(0.167). Or i1ln yi1 aid ms high i1n Culture-4 (2633 xg/h.i1)

and this was on par with M-6 (2237 kg/ha) anu Cul-126
(2222 kg/ha).

The experiment i1s being ropsateu durin<it Khirif
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Voile ties

The experiment aims at evolving cowp-a a.,J 10- =

. _ _ D X4 3 ¢
gram varieties suitable to uao locality.

first conducted during 19LW-85 1n i1axn™-chM

locations an \ repeated AUJU 19bb-Bb -t t/ir

a- jutiiuj 19d6-d/ at &/ T4 .tha-— . D perd 0
three yeal™S snuWeU that tne variety K" -1 yeVe

yield followed by TliV-1 and e Tile expeliment wa-~

concluded and tiu.il report submitted.

Identi tlcutiun of medium aur >UUIN bupi>x-_1 m - -1lI7e

suittable fur wet Iland

ms part of the M.Sc.(Ag) thesio programme, eight
short aurdtiun tapioca types wuru jvuluated 1n a 8 x 4
RBD 1n the summer rice fallows at VellayulJil. The result
of this experiment revealed tnat an i1eeail plant type of
tapioca was one with a dwarf stature, minimum number of
branches, an optimum number of leaves witn the rriinimum
retained at maturity coupled with a reseasonable number

of tubers, maximum sinyle tuber weight dnu high girth one
length of tubers.

During the period under report two more short
duration types were added and a total of 10 short duration
types were evaluated In a 10 x 3 RBD In the suxroer rice
fallow. This experiment was harvested at eiynt montns
maturity and yield data was statistically anulyseo. The
result indicated that there was no significant difference
ljretween the treatments. Mean data are presented In Table

.1.a.

However the highest mean yiela was recorder by L
followed by g’\ & TlO'

The experiment was continued during summer B7-8a
in the rice fallows at Veilayani. m this experiment

three more short duration P—%l:ﬁ& W0 1S5 incPuded thus

™ g N\
making a total of 13 grrllttrri'es- The experiment was leid ou

in al3x 3 RBD onl-2-788 = a,r t_’r_lkigexperiment was tuta

vitiated due to heav ramganu ;rﬁc?ding duringtnefirst
week of June, 1ly8s8.



4:.2 Standardisation of agro-techniques Tur component cro”s

Iin the rice based farming system uf the southern region

4,2.1 Suitability uf high yirelding varieties fur i1nclusion

In the mixeo sowing system of rice cultivation

The primary objective of this experiment i1s to
ietermine a suitable high yirelding variety for using
In the mixes sowing system of rice cultivation and to
determine the correct ratio of mixing seeds of tne fTirst
an second crop seasons for obtaining a high yield

during both seasons.

The experiment was laid out In a 6 x 3 Randomised
Block Design ana the variety used for the first crop
was a local variety end fur the second crop 1t was
,Lekahmy® , "Cheradyil and Culture 2500. The experiment
was taken up at the State Seed Farm, Kottaraxxara and
at Kadukkul. The fTirst crop was harvested at both the
locations. The groin and straw yield are as given 1In
Table 4.2. It v;a3 observed that the yiela was very low
at Kadakkol when compared to that at tne State Seea Farm,

Kottarokkara

4 .3 Evolution of 1m cost technology for rice based farming

3ystem iIn the southern region

>3 _.L M i3S culture technique fTor the production or blue green

1lcjil cultures

The mass culturing of TfTive
species of FJOn 1solated .LucilLy w. Considerably effected
during the period under review out® to power cut resulting
in -li_.fficul.tie3 to rilsu initial i1noculum Cor this
purpose. The b”slc technique for mass culturing was
standardised for B&/\ during tne pr Vlous year. The
efficiency of this technique a3 welJi i1s the nitrogen
economy possible due to the application of these cultures
un-ter Tield conditions will )y tested uuriny the current
year when the power position IS expected to Improve
consideribly.

.3a/



4.8 Assuaunmnt ul, crop loss ” id HUIIl:

ut QUinponont crops In a ricu based-thinuiny -i

the southern rugiun

Control uf Bunchy tuu disease ef boQ:411] ualifj

granular insucticiues in ncu Ffiliuws?

Multilocati n.il trials V»} conducted and tn
results showed that application uf phoratu us pox t
Pack lye or Practices rucuriii™u c Jjujod tiiu least
incidence uf bunchy tup .xlIsuase, but it was 3tatiotic_li
un p ir with application uf phorate unco 1In 3 muntru

arid months.

During the period under report, tne technical
programme was revised and multilocatiunal trials were

laid uut 1In twu lucatiuns with the fuliuwiny treatments.

/application uf Phurate 10 g at 15y/plant dt 20, yS <

165 DnP*
T2 y s - // 25g/plant at /4
// // // 15g/blant unce i1n 3
months
T4 // // 25g/plant 4 4 a4
T- /> "/ // 15g/plant unae 1n 4
months
D // // // 25g/plant 7/ /a4

iy | Cuntrul

The i1nsecticiue applications were dune as per the

programme and observations on tne i1incidence of the
disease taken.

35/7-
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5. Coordinated and other Pro jects
Attached to MARP(SK)

5.1 AICRP on Forage Crops - (a) Agronomy

5.1.1 Fodder production potential uf grass legumemixtures

In coconut garden

The experiment was started during Kharif 1986
with an objective tu finu out tne uifferent grass legume
mixtures grown in coconut garden. Results showed a
significant difference i1n green fTouuer yield of legumes,
dry fodder yield of legumes and total dry fodder yiela.
Green fTodder yield of legumes was maximum for Setaria &
Stylo combination (2.38 t/ha). Maximum dry fodaer yield
of grass was 4.84 t/ha, maximum dry fodder vyield of
legumes was 1.03 t/ha and total ury foader vyieldwas
5.88 t/ha.

Tne data recorded during Kharif 1987 are presented
in Table 5.1(a) and 5.1(b). Leaf stem ratio of grasses
was maximum Ffor guinea grass (2.39), and for legumes the
highest ratio was 0.97, recorded by Stylosanthes. For
all the legume cornbinations, Cungusignal grass ruc”rued
the maximum number of tillers par plant, the highest
being that of Congo U Centro (35.20).

Thu experiment i1s being continued. Analysis of
the exparimunt i1 *rti1of 1987-88 shuwoa an increase of
77; 1n groan f"oJjjr ytulu mu 0IhSA (@4 times) In .ry
folder yield over L7™h6-87.

5.1.2 studies on Physiognomic m properLies oL soli due to

cuntinuoug gr 1SS cropping B _coconut g irden

In ardar ta find out the ch uvjes i1In physlco
chemical prajjartius of soil due to continuous cropping
iIn coconut Tiinjure tnis tri 1l was st i1rtod during
Klit iri¥f 1987. The* technic 1l programme consisted of
6 treatments viz. Guinea gr iss, Congo signal, SelLarl i
Molasses grass, Hybrid napler ana control.

The gr 133U3 were h Irvested unco 1nu the uat \

ire presentee iIn Table 5.2. Here 1t was observed that

the difference between grasses In green £oduer aloneiwin

.36/
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significant. A nuximum y{oun FJIELJO production '
' »rio i ijl isS WIi-ICi* * D
17.97 t/ha was reoo, led foy oufi[tajnlI s e
par with Corntyoaiyn.jl ynsa (Ib.6y t/ha)e-
liodier yield wis maxi.-an. tor Cwnyuaign .1 (b.lo

followed by Setarj. 1 yr 1aa (<1.44 t/h

The oxpori.iunt 1a bexny continued . Afiily-- -

of a rt1 locutaeo juriny anowed sxynitic-—.
iliuterent 1In yra jn too r-r yield or yfasaoS
nixj.muiu tor dot wii (d.timn t/hj) on it witri 1y
napier (3J.9L t/ha).

Fixlder proauctlon potunri *1 of£ C virydSiijiial gr — 4nitbE.

viryiny levels ut m ti"ocallt ana cutting rjitHs v a

Thu experiment w is stirted uurany 19*36 with tu.
objective tu ninu out the effect 1 nitrogen Ju cutLiny
interval un thu i1udaur production potentral uf -"nyu
signal grass grown In coconut yaruons. Thu uata
recorded during 1y86 showad that trie tru ja lent

receiving 150 kg 1J/ha and harvested at <5 1a/s mterv-1
IS the best.

Fuur harvests were conducted uurmy kharift 19d7.
The data recorded are presentee 1n Table 5.3. The
treatments showed significant difference 1In plant heiynt,
green fodder yield and dry fuuaer yield. At .all the
levels of Nitrogen tried/ thu maximum height was rucorciel
by the treatrrents harvested at 60 aays interval TfTulluwed
by those harvested at 45 days i1nterval and 30 days
interval. a maximum green fodder yield of 30.73 t/ha
was recorded by the treatment given 150 kg N/ha ana
harvested at 45 days i1nterval while a maximum dry
fodder yield of 11.98 t/ha was obtained frem the
treatment receiving 100 kg N/ha ana harvested 60 days
interval. The number of tillers per plant was highest
(42.40) for the treatment which was given 200 kg N/ha
and harvested at 60 days i1nterval/ and this was an oar
with the treatment receiving 150 kg N/ha and horvestuu
at 45 days interval. A maximum leaf stem ratiu of 1.*0

was recorded by the treatment receiving 200 ky N/h_ one
harvested at 30 days _nterval.

37/-



- 37 -

The experiment 1s being continued. Pooled data
of the Tfirst two years snowed that the optimum nitrogen
dose was 167 kg/ha and the optimum cutting interval was

48 days.

1.4 Influence of split application of nitrogen on the foiro”r
production potentidl of guinea ana Conyosiyrial grass orown

In coconut garaen

The objective of this experiment i1s to find out
the effect of split and time of application of nitrogen
for Guinea grass and Conyosiynal for obtaining maximum
production. The trial was laid out during Kharif 1787
witnh 3 treatments. The technical programme consisted of
2 grasses (guinea grass ana Congo siynal)xnd four splits
of nitrogen application 1e.

Basal (kg/ha) Top pressing (Ky/Zha)
0] 40 Ky/ha after each cut
o0 «PKy/ha
100 20 ky/ha
150 10 ky /laa

Entire P20 5 ft KO will be appliedas basal and

5 cuts will bo miJo In a year.

The dat 1 recorded during the period under report
ire furnished iIn T lbie 5.4. It w iIs observed th.it the
mucimum green TfTodler 1no dry £odour yield was recurred by
Conyosiynal yr iss/ which was given 100 ky N/hi a3 basal
and 20 ky \Wh i1 after each c it (2U.L8 t/ha and 6.37 t/ha,
roJijective ly )= The pi Int height recorded was m.iximum ¥fur
guinea gr i1ss receiving 100 ky 1I/MM1 as bisal and 20 Ky W/Ilaa
liter jtch cut; and the number of tillers per plant wis
m Iximum for the tre rtmerit Conyosiyn il yrass receiving
10 ky I/t 13 b19al ™ 10 ky d/la1 liter each cut.

The experiment 1s being continued.

3d/-
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5.1.5 Suud production uf throu sti uvius Ul. guiIjul ai =

viz. H.intinr, Hitnl uni Fi<-000

In urdijr tu uv jlu.ito tne seed pj oducti Ji HA
3 str iins uf yuinu 1yr uvaux" alrtiro/unt Jiitr>-j"-n
Levels this trial was btartuJy during Jininf “87.
Thu technical proyr nrgge cunsiotod on tnruu caltiv
(Minathi, IHml1l, FK 600) .ind five nitrogen 1oVuls
(U# 60, 120, 180, 240 ky N/hi).

P205 HtiKQO it 30 kg/ha ana ~0 ky/ha Wuru
applied 15 bis.il uvuju uniformly tu 1i1ll tne plots.

Seeds wore culluctua trJn all thu tnrou
varieties. Thu dat i1 recorded earing the period uiilacr
report arc TfTurnished an t.iblu 5.5. It was observed
that the number or tilluxrs per pxant uiu nut snuw any
siynificant difference. /A npvaui.l tiller number uf
11.40 was recurded by H irith i1 receiving 240 kg N/ha.

The maximum number uf Inflorescence pur plant was

recorded by H agilLl yrass which was yivun 180 Ky N/h-*
(5.83). The seed yiela w is maximum fur Hamil yrass
receiviny 180 kg N/ha (275.28 ky/ha) aria trus Was on par
with Hamil grass receiviny 20 ky N/ha (274.28 ky/ha).
Thus 1t cuuld bu seen thit Hnail yruss produced the hiynei
sued yield and the optimum uuse of N was found tu be

180 ky N/ha. At 1ll the levels of N tried, the

maximum TFfodder yielu was recorded by Hamil grass followed
by FR-600 and Haritha i1n successfion.

Work 1s being continued.

5.1.6 Agroforesty system involving fodder crops unuer
unirriyated conditions

Thus experiment was started curing IS86 with
an objective to find out thu forage production capacity

of an agrofurestry system invuiving fodder trees and
grasses under rimfed Condition.

39/-
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Cate recurded during the year 1986-87 showed that

green fTodder yield was highest far the treatment

Hybriu Napier sc Subabul at 2:1 ratio. Dry TfTodder
yield was highest for the treatment Guinea and Subabui

at 2:1 ratio but 1t was on par with Hybrid Napier me

Subabul at 2:1 ratio.

The dcita recorded during the Kharif 1987

are fTurnished 1n Table 5.6.

All the observations except green leaf yield
showed a significant difference. The number of tillers
per plant, plant height/ and dry fodder yield were on
par for treatments with pure guinea grass / guinea sc

subabul (1:2) unu guinea sc subabul (2:1). A maximum
plant heirght of 86.7 cm. was reCurued by guinea s subabul

(1:2) while the maximum number of tillers per plant
and dry Tfodder yield (2.6 t/ha) was recorded by tne
treatment with pure guinea yr i1ss. The green fodaer yield

wis jJlsu maximum Tfor pure guinea grass (7.18 t/ha).

The experiment wag continued upto March 1988 and
the data recorded during 1987-88 showed that both green

fodder yield ana ary fouaer yiel”™ was maximum for

guine 1grj33 (pure) plot.

Phosphorus requirement of Centrugema grown in coconut

g lrdons

Tho* objective ut tha experiment was to lino out

the optimum 1jge of /i tor centrosemi grown iIn coconut

girdon. The t .*chnic 1l programme consisted of 5 levels
of F*O (60/ 75/ 90, 105, 120 kg/ha). Tho experiment

w is Liia out taring Hhirift L987.

N r*YZO it 20 md 30 Kg/ha respectively, were
ipplied uniformly to all the plots.

The crop established well. But tlie experiment
v/is totilLLy d mmlyod in* hence the triil was ab mooned.

40/
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imluence ut time el a1 v7iotiij gj UL: , i)
Jullity el buods j1 >juine 1 jr o (P 1micum b= idh
cv, Hnckueni )

The objective of the uxj exim-nt as to Lind ut
the effect ut time huv-jot uji Linhj yreld and duty
ut guinea grass auuliii. Tne tr1 .1 w,s laiu uul nur-ng
Kh.irifc 19d7 with 9 tre 1tm-nts. Flowering ut the cx A
w IS very JXJr xne hence seen set eoulc nut be recorder.

Su the experiment Vijs i1bmdoned.

(b) Plant Breeding
Final evaluatiun trictl on Guinea gras..

To evaluate the fTodder prouuction potentiral of
different guinea grass varieties a trial was laid out
in a 11 x 4 1"i®Y during Knarif 19B7. The data on plant
population, plant heiynt, no. or tillers per plant,
no. of leaves per plant, leuf-stem ratio, green rodder
yield and dry focider yiela obtained from 4 cuttings are
presented 1n Table 5-7. %

It was observed tnat there was no significant
different between varieties i1n respect of green Toader
yield and dry Tfodder yielu. Tne variety GG-2 recorded
the maximum green foader vyield of 16.33t/ha followed
by Harit with 14.10 t/hain 4 cuttings. With reyard to
O TPl e forTS, e B N2 Y rpgordeu the inaxinun
XX 4.22 t/ha. Leaf-stern ratio (2.26) and no. of leaves
per plant (35) was also maximum for the variety GG-2.

Final Evaluation Trial on Bajra

For evaluating the fodder production potential
of different bajra varieties an experiment was laid out
in a 12 x 3 RBD during August Isd7. The data on plant
height, no. of tillers per plant, no. of leaves per plant
leaf-stem ratio, yreen fodaer yiela, dry fodaer yield
and plant populations are presented 1n Table 5.8.
It was observed that there was no significant difference
between varieties, In respect of green foduer vyield,
dry fTodder yield and leaf stem ratio. The maximum
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green fodder yield \as recorded by the variety
PC3.15 (10-79 t/ha) followed by L.84 with 9.81 t/ha.
The dry fodder yield was maximum for tne variety
gus- 1 (2.25 t/ha) fTollowed by PCB.15 (2.14 t/ha).
The maximum leaf-stem ratio was recorded by L.74
(1.97) and the maximum no. of leaves was recorded by

the varieties b.72 & Composite 9 (28).
Final Evaluation Trial on Dinanath grass

A 9 x 4 RBD was laid out during July 1987 to
evaluate the fodder production potential of different
Dinanath grass (Pennisetum pedicellatum). The data on
plant heignt, no. of tillers per pi mt, no. of leaves
per plant, leaf-stern ratio, green fodder yield, dry
foader yield and plant population are presented 1n
table 5.9. It was observed tnat there was no significant
difference between varieties witn respect to green
fodder yield, dry fodder yield and leaf-stern ratio.
However the m-gr”st green fodder yield was rucoraeu by
the variety IGFRI-56-1 (5.67 t/ha) followed by THDN - 1
with 4.63 t/ha. Dry fodder yield was maximum Tfor

(1.99 t/ha) IGFRI. 56-1 followed by IGFRI 4-2-1 with

1.75 t/ha. Tne highest leaf-stern ratio was recorded
by tne vjrijty IGFRI 4-2-1 (1.76) Tfollowed by P5-3 (1.64).
The maximum plant height was recorded by the variety
>SHP - 3 (L.-22), and the maximum no. of tillers per plant
w 13 produced by TNDM-1 (8). The maximum no. or leaves

vszjs recorded by JHP-2 (27).

Initial evaluation trial on cowpua

A 20 x 3 RBD was laid out during July "87.
20 fTodder cowpon varieties recuivud Tfrom the Project
Co-ordinator (FC) were put under replicated trial.
Th j data collected 1re recorded 1n Table 5.10. PI rait
height, number ot branches per plant;, number of Ileaves

ptr plant, green fodder yueld, dry fodder yield and
the leaf-sturn ratio were recorded and statistically

iInaLysed. It was observed tn it the varieties did not
differ significantly with respect to any of tne
characters studied. However the vuiety EC-4216
recorded the maximum green Tfodder yield (9.111 t/ha)

. .472/
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tallowed by C3-42 (d.751 t/lir). Witn £o->p-Ft ™ J
toaaer yiola UpC-8701 rccoraud tne maxii-ziul t /-*«*-
(0.848 t/ha) folluwud by L,d-4zlu 1j.dIt t/n-J- ~

ratiowud the niyiiost tur tno v* fal IgfP" ~52Bt

andtno lowest tor d>-4% (™ ie-

Worn un than pi;yi 1< 1o =S¢ °*J
November, 1987.

Final uvj luatiun trxi1l o1 c™pa <

In order to evaluate tne Loclaar yield j/~ter.t---
or certailn promising genotypes or cC u and asoilot-
most suitable onus to the: location, tnis oxpeil MNirieit
was Hlaid out auring July 19d7f wiun 10 varictieo o~
fodder cow])ed obtained from trie Project Co-crain-tor F-J
At 50,4 flowering, a cut was UKcn. Tnc: odsir/auu”
recorded on the cn-tractors viz. plant neignt, number of
branches per plant, numoar of leaves per plant, green
fodaer yield, ary fodder yiela, ana lear/stem ratic

were tabulated ana statistically aralysea. Tne maan a-t"
are presented i1n Table 5.1.1.

It was observed that the varieties differed
significantly witn respect to height of tne picints ana
the number of leaves per plant only. The variety
TFC - 8402 was the tallest (dO cm) anu was on par with
UPC-5286, CS-38, Co-40, UPC-2201 and UPC-4200.

The variety EC-4216 produced the maximum number of leaves
(13.0) and the variety UPC 5286 ranged fTirst In tne

green fodder yield production (8.59 t/ha) ifc 8702
recorded the maximum dry fodder yield (0.93" t/ha;

Leaf stem ratio was maximum for UPC 4200 (G 7B)
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initial Evaluation Tr gl on Bajra varieties

The experiment was lard out auring August 1707
with the objective to compare end evaluate the roaucr
yielding potential ef certain promising fodder bujra
varieties. Twenty varieties of bajra received from the
Project-Co-ordinator (FC) IGFRI1, Jhansi were put under
comparative trial. The data collected on the growth
characters viz. plant height, number of tillers per
plant, number of leaves per plant and green and dry

foduer yields were statistically analysed and presented
in Table Wo. 5.12.

The varieties aiffered significantly with respect
to green fTodder yield and number of tillers per plant.
The variety PPMP-999 produced the highest green fodaer
yield (15.13 t/ha) anu this was on par with ICMU-82132,
HC-4 , DP3P-1C-862, L-74 , L-72 and LC-12. Carnp-8 produced
the maximum number of tillers per plant (5.7) and was on
par with L-74, LC-12, 1G-1V-847M00, LC-14 and LC-18. ory
fodder yield wis maxi...an (1.22 t/hu) m iCl-ivV -82132
foilawed by PPMP-999 (1. 14 t/ha) ICMS 8353 was tne
tallest variety.

AICKkP on Oil Seeds

Tnls scheme started functioning from 1.d.1987
wltn an objective to undertaKe agronomic 1ind plant breouinu
eXperirnenta on 1 seed crops.

A. agronomy : FentLiizer mm 1i1gement ul some pruiuslna

groundnut b 1sod cropping sy Jtum:)

The objective of the experiment w\s to find out
1 fertilizer srjhu"luiu Lor groundnut b iscd cropping
systems. There 1re two jJxpjriments under this.
The fcirjt ex\¥ilLmeht wvj Lixd out during Khurif 1987
it /cl 1V inm . The tjchnLcil progr imme consisted of
5 tie 1tments curing Kh-ariC (crop - Groundnut)

1. Ho phosphorus (control )

2. 5<TA at the r 1tcammun. 1ed Jose of 1*20D

1. 75% of the recommended dose of P’Z\O,5
4 . kecornriended dose of pz,og
J- one ind hiif times t» r*com tended dose of \

nd 4 treatments Paring kubi (crop - de ,imum)



1. No tettilizei
2. 1/3rd ut thu recontuundou uuju
3. 2/3rd ut the recoiru lulutuo dose

4 . Rucofniuondud uosa

Two ot the fTour replications didnut have sufficient
plant population dat: tu tuw yuri.iliidtiung'™d Ju triese wuru
abandoned, Howevertne —<xx remaining two repliCat-1-unu
wuru continued; In thu rahi (lab7-bti 1, the LiiIn

plots were subdivided and suso/rie aeeas grown.

This crop was harvested »iu tne yielu recorded.

An.ilysis 1S 1In progress.

5.2.2 Response ot promising van .-ties ul ses-imun to JJ levels

and plant population

Two varieties Thilothama & Jurya (@CV-2) -aid a
plant population of about 2 litre/na (30 x 15 cm), 3 litre/ha
(30 x 10 cm) and 4 litre/ha (30 x 8 o) were the treatments
of the mam plot. In t e sub-plot 4 1-Vels uf h namely
O/ 20/ 40 and 60 kg/ha were tried. Tne ucsiyn was a split
plot 1esiyn with four replications.

The experiment was started during October 1967.
Observations were recorded & .inalyticul worses ere unaer
progress.

B. Plant Breeding
5.2.3 Initial Evaluation Trial (5j1anis h bunch ) Early

This experiment with 49 groundnut varieties
(including 34 alCORPO test entries/ 4 cnecKs and llotner
groundnut varieties) was laid out in simple Lattice
Design replicated thrice/oc”otocaooa-t during Knari f 1907
at the College of Agriculture/ Vellayan™. Observations on
days to mature/ haulms yield/ poa yielo ana poo quality
were taken and the mean uuta are presented m Table 5.13

Among the 49 varieties J-24 flowered the earliest

(23 days) and ICGS(E) 123 matured the edrliest (104 deys]
ICGV 86600 recordea the maximum fresh haulms yield

(26.2 t/ha). The highest dry poa yield was recordea by

e _.4D/"*
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ICGV 86020 (3710 kg/hi) followed by PGW-1 (3000 kg/ha)
VG.78 1s found to be resist int to tikka disease and

ICG FDRS 34 to rust (score 1.0). With regard to
quality/ highest values of shelling was recorded by
J.22 (82™)/ SMK \b by TG-14 (95.5/£) tne local check/

HXW ay JC-24-M-1 (73-8 g) ana Kernel yield by PGN-1
(225G kg/ha). Hence/ among the 49 entries/ the variety
PGN-1 was founa to be superior i1n pod yiela and kernel
yield.

During summer 1988/ an experiment with 24
groundnut varieties (including 9 AICORPU test entries/
4 checks and 11 other groundnut varieties were laid out
in RED replicated 4 times at R.R.S., Kayamkulam. The
trial 1s 1In progress.

5.3 alCRP on Pesticide Residues

5.3.1 Pesticide Residues 1n banana

A field experiment iIn RBD with three replications
whs laid out to assess the terminal residues or Pnurate
In banana (vr, Manor in). The pi1 jntiny was completed
during September/ 17M87. The tre 1tmants were 15 y and 30 y
Phurite per pi1 Int/ applied three times during the course

of 1ta duritiun.

Accordingl// throe 1pplic 1tions of Phurata re
given 1t tne rite of 15 g mo 30 g/plunt duririy October 87,
December “b7 rind n ircn "HW.

5.3.2 Pesticide residues in blttergourd wiiori applaud for tho

control of pusts of bllljrqgrurd

During Kh i1rif *87, the field experiment was Ilua
out, mo j basil seed tre 1tment of Dirburtur mmo.5 ky ni/ha
ind 1.0 kg ai/ha wjs given. "Die A mis were then
maintained In 1 good condition.

The fruits were h irvesteri 1t rnituiity and the
reslilues were ostirnited from r w aid cooked simples.
C irbofur in at the above rites (0.5 kg ™~ 1.0 kg I1i/h 1)
w IS given at the Tfruiting st ige iInd the resaauus were
then estimated 1t 1/ 3/ 7, 14/21 ana 28 d lys 1itter
ipplic 1tiun/ from both r w me cooked simples.

. _..46/-
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5.J.3 Pesticide residua.._Iii1guculil wksn gyp-IL°-F - 11 — --

5.4

5.4.1

omititul of jjoata oi. cucumbel

M field OXJAJrimed C WuS 1*id ulit tu e3tilH-ta til
i\ ji.iuos of Cirbufurun m cueumbei- 2~i* initi jJ tfeou U 1-
meat ut c Irbofur m 0.5 ky ii/hu uid 1.0 ky 11/hu wa®

given. Tild pil incs were mlint jined In a yoou cunuitiuu.

My.1In C lrbortur in wij applied i1t the 1 jta ut
0.5 Hd 1.0 ky 11/hu ut the fruiting stage. fruxts .t
niturity were h irvostuit .rt ail tarent 1nurvjlj jJit-i
Ipplle 1tiun of the 111JcCtICIUu. Tne rcbllUcb Wef - tilan
ostiniittod from both raw ilia cuuKcJd smuples . Crii™Miul m
applied at the time el Sowing and i1ts residues 1In tne

fruits was also estimated.
A1CRP on plant parasitic nuiuituuud
Survey of pi1 ant parasitic nurnitooes In Kir i1Xj

The occurrence of cyat nematode/ Heteroaer -
oryzlcola iIn Trivanururn i1m juilon aistracts of tre
State was discovered uurin j tne past season. Trie
occurrence of rice root neiriiitude, Hirscnmannielie or/zae
in all rice growing areas of Kerala State was also
reported. The nematode pests .associated with popper

ana banana crops i1In the State was determined.

A survey of plant parasitic ner.iatoaes 1n Kerala
was undertaken duriny Khant 1987. Hice soils 1n
Kottayam and Malappuram districts were surveyeo, an- a
total of 71 soil and root samples were collected and
processed for nematode estimation. Cyst nematode/
Heterudera oryzicola was present in Malappuram, but
absent 1In Kottayam dist. Kioe root nematode/ Hirschrnannid
lla oryzae was present 1n all the ar”™as surveyed,
ihe other nematodes present In traces were the spiral
nematode Helicotylenchus spnw/ ring nematode
Jrijeonenoides sp. ana stylet nematode/ Tylenchorhyneb*is g
A survey of medicinal and aromatic plants was also
conducted i1n Trivandrum district. Sixty soil ano root
samples ware collectea from Trivan™ruia district from
about 42 different plants ana processed for ncuatJdd
estimation. j.he predominant nematodes present were

*7/-



spiral nematoae, - Helieotylenchus sp.
Citrus nematode/ - Tylenchulus sp.

Jtylet nematode/ - Tylenchorhynchus Sp. and
Lance nom-itoue, - Hoplolaimus sp.

5.M.2 Integrated Cuntrul of Kout-knot nematude i1n brinjal

In order to study tne effect uf ncni cake
other cultural operations on the control of ruut-knot
nematode i1n brinjal, this experiment was laid out.

Worx 1S 1In progress.

5.fr.3 Assessment of yield losses .“ue to nem 1toue complex

Iin ginger and turmeric

Two separate Tield experiments on ginger and
turmeric were laio out to assess the loss caused by

nematodes. The experiment 1S 1In progress.
5.4.4 Pathogen-LCity u control of renr form nematode on pineapple

Pot culture experiments to assess the loss caused
by reniform nematode on pineapple wore done. The nematode
build up Is boing estimated periodically.

In addition to all these, pure cultures of
cyst n—m.1txio, root-knot nematode7 reniform nematode
ano burrowing nen"ntuoes were maintained and 1nultiplieo
for :xperimont IL purposes.

{\L1 these experiments ..me In progress,

5.5 IChH Ad hoc schema on cyst: nematode Moterouoia uryzicola
Info3ting rice 1IN Ker 1la

Earlier 1 survey ut rice soils In Trlvariorum/
OQuiln ¥ AlLoppey districts was conuucted. one tield

tri 1L e 1ch on yield loss and control of the noirnatoue
w13 11.3J conducted.

during the period under report survey work w IS
continued in Kuttayani/ M il ippur mn and Calicut distracts.
m tot 1l of H3 soil and root samples were collected and
processed fTor nematode estlrartion. It was observed that
ryst m”*mito*les w.-re not present i1n any loc 1tiun 1In

Kott 1y im district/ but wer present in \ few locations
nm MaJ ippur n b Calicut User Lets,



rfurvoy of rice soils in “tfi x (a’ti xct, JL-
being continueu, L1 1:0 lust jry studios 01 LIIU ,i"1 L

histop athology 3 tauies wilil -also iie t jKoh up.
5,0 Science md Technology on Musin:ooin

b.u.l1l Tri1 IlIs on Idrye sealo culuvjti*jn of I-"iwrutua opoci-"

un.ler the ngru-clim iiic CQuirt"litiuiiu j!

- Tnu Project aims a 1 1entii ic ~tion ol suitaDiu
species ut Pleurotus Lor the 1l1liut"yo scale cultivation un-oor
Kjr it c™naiti jnd -mu 10Iso In staiduoismg teciiniyu”™s
suitable Lor their inryc scale culuv iti uT_j-tibj.ny

IoC a1y avail i1blo r M materials.

During the period unuor report . nurmier of
collections of Pleurotus was made tr ,m -drier-ont parts of
tne southern districts of tho st From tnese colloc-
tions fTulluwiny stmuard tu-ennigues fTzvc spcCiub wore
identified and described. ThoSo were Isulatcd 1nto pure
culture and comparative studies made. Thu spu-cies
identified were P. citrinopiie 1tus, P. ostreatus

P. dryinus, P. cornucopiae, P. opuntioe.

A number of 1i1sol ires of P. sajor-caju anu ~tn”r
species of Pleurotus wore stuoieo for their comparative
performance under cultivation eno an i1solate of p. be jor-
caju i1dentified as suitable for our Condition. The

bag technique suitable for Kerala Conditions was
standardisede

Few selected unemployed educated youthe were
given training in the cultivation of Pleurutus spp.

and some of them have t<iKen up commercial cultivation of
P. sajor-caju.
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PART-B

Other Research Activities i1In the Southern Region

In addition to the research project undertaken
in the southern region by the NARP (Regional Station anu the
Special Station) and the attachedschemes/ the Cropping
Systems Research Centre, Karamana;,Coconut Research station,
Balaramapuram and the College of Agriculture, Vellayani are
also 1nvolved iIn a number of research activities. A brief
resume of che current research work being carried out by

the above research centres 1i1s given beluw:

I . Coconut Research Station, Balaramapuram

1. LiPK fertilizer trial startingfrom young seedlings

The experiment 1s aimed to study the responseof
palms from seedling stage to application of IJK at different
levels. Tne trial was started In 1964, with 27 treatments
Biometric observations were noted from the fTourth year of
planting viz. 1068. Some of the p~Ims started bearing in
1972 and observations on the number of female flowers,
number of goodnuts, number of barren nuts, setting percentage
etc. wore marie from 1972 onwards. Analysis of tne yield
data from 1981 to 1985 showed th it the number of nuts per palm
w IS found to i1ncrease wj.th 1ncrease In the application of
D ind Y. The jffect of P w is not significant. The average
Jf 5 years showed th it the nuts Jncre.i*a 1.5 anu 2 times
respective I/ with 340 mb b80 g of d is compared to zero
applic 1tion of U. In the case ut K the yiela i1ncrease was

8.4 m*l 9.6 times 1t K. mb 1 levels ns compared to zero
A oo

pot 1sh.

An 1lysi3 of the yie Id from 198b to 1987 showed that
Table 1(1) only main effects of ¥ & K were founu to be
significant. None of the interactions were significant.
Applic 1tion of M It M level iIncreased the yield by 57 nuts
(ie. 25.5 per cent) and by 79 nuts at N./1 level (1e. 3b. » per
cent). However, the diff irence in yield it and levels

were not significant. In the casa of P no significant
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dj ILorenee 1n yield was noticed. A 1u«irkud iu
yield w*is seen 1t different levels ul K. Yielu iInci"-

by JO3 nuts with ur applicrationof K @cj JtJ Limes wit/ ju
s plication ul K. lo. tiie yiel iwis jheut /7~ timeo withi1”
applied a™® 9 ti/ms with K applleiri as oompajaa to w .-ufj a
palms. The difference 1n yieldat X ana levels w.1r*

about 17 per cent.

Tiie experintent ¥» being cMiiUiia;l,

Spacing-cum-manurlr_il trial

Tile experiment aims at a jlu .y ~ the afreet ut
da liferent 11Vv>1u ef spacing an 1 lerti Ji.Zer on tne growth
and productivity of cucunut, The tri.il wjs started i1n 190**
ad 9 x 3 KOD. The data tuf the pane. Irun 1976-85 were

dtatidtically analysed. There was siyniricmt 1Incieaoe 1In

per palm yield wl"ien the spaciny wad Increasea from 5 m x -
tu 7.5 x 7.5 m ana LO x 10 m. The yiela from palm planted at
7.5 x 7.5 m spacing was 2 tu 3 timed mere tr.un that of 5 X s m
spacing. But nu siynilic-nt difference un yield was uDServuu
between palms planted at spscinys ur 7.5 x 7.5 m end 10 x 10 m.
The yield was fuunu tu iIncrease with an i1ncrease rn tne level
of m, P & K.

Analysis of yi*lri during 1986 .ind 1987 snowed
,/Table 1 (@i1j/siynificant difference 1In yiela witn respect
tu spacing ana minuring. The yielu per palm i1ncreased by
5 nuts with a spacing of 9 (7.5 x 7.5 m) ana by 67 nuts
with (10 x 10 m). However, the i1ncrease iIn yield Was not
significantly different at a0 SN There w iIs an
increase In yiela of 82 nuts when M was applies anu 101 nuts
when M2 was applied. Significant interaction was observed
for spacing & manuring. In thne control palms maximum yield
was obtainea with S.. (47 nuts) while palms treated wxth M
gave maximum yield at (154 nuts) ana tho”e treated with

M2 gave maximum yield at (167 nuts). The experiment 1s
being cuntinued.

Progeny row trial for comparison between T X U <ni. T X GB
seedlings

the
The experiment aims to make a comparison cf/psrfurmance

and yield between the progenies of T x D anu T x G3 coconut
seedlings was started In 197/, -~vimlysis of trie data for 1985
and 1986 showed that (Tablo x(ii1i1) a marituv. Increase I1In yaei?
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was rccurjed for T x D (85 nuts/palm/year) compared to
T x GB (71) 1e, 17.4 increase in yield was ubtainea for T X
The progenies within each family ara not show any signific .rt

difference.

e College of agriculture/ Vellayani
1) department of Agronomy

a. Iipft requirement of short duratiun tapiuca varieties

grown iIn the uplands of Kuttanad

Worx on fchia was complete”™ during i1his period.
It was observed that maximum tuber yield was obtained
from the wv<ariefcy I1Kaduthuruthy locall followed by the

variety "Thottakollr 1. And a fertilizer level of
50 - 50 : 100 kgZ/ha of d P K wos found to be the optimumtk

T jr Th~rctucolli. Por Ks.luthuruthy local i1t was

50:50:50 kg/ha.

b. Effect of nitrogen/ Phosphorus m o Potassium on the
growth/ vyield jJn,, quality VvY¥ vegetable cuwpea variety
’Kurutnolapayarl (Vigna unguiculata (L.) Wglp) grown

as 31 Int.-rcr™p In coconut gunions and an the open

Tnl3 project was completed ouriny the period
uniar report. It wis observe”™ tint the fresh pod yielo
incm 1300 with nitrogen application upto 30 kg ana
Fa ipplicitx"jn upto 60 kg/h,i. ANy .liejtions ul; Potassium
h tu no Influence jJn the fresh poo yielu. The protein
content 1Jso yh ”? i similar trend. PL ml performance
wu better wnm grown an tin open than under partial
shide. The m Iximuij net juneane was obtained when the
crop wi3 r lise 1 In tne open by mgdying 10 kg L), 60 Ky
N2<k Jnd N ky KMo /Zin. The highest return per rupee
invest id w is ubtnine 1 1rom pi1 mts rusen iIn the open by the
ippLLc 1tion of 20 ky d tlony with 20 Kg P205 & 10 Kq KZO

per he*ct ire.

N jid jgr ited wJ"ju Filamyemerit in tr tnspl inted meuium

dur 1lioii rice*

The experintant w is ecn meted during LgH7.
It w i1 observed that Thiohanc? irh either IS spiny m IS
j1a * 1.0 - 1. k< 11/Zhi c.-.ri* 11 .1 loti inonocot wooOd

"Vitt- ;r th In nut ichlor it tiv d miit.. . CtLowin Tk,



dbsorvod th.tt hind weeding u nuie -11--11 1
ujo uL herbicides - Grain yield wua m KXim"-w* Jfi 1 J

tire ited with thiubencerb uliu 1t wis on 4u WJ A Ljl *
Weed free plots,

mutritiiar.il requirement uf (B -

in g .ruen 1 1

This exixjriment his ,i1isu been concluded. It
uDdurvjJ th 1t the need yiel x o profit wef£o maximum with
30 kg N, 1Ib ky PKOd and 7b Ky K£ u j,cr ucCriTt. NI~r~-n,
I"fiuSphurutt 1Ind Put isslum wer- -rieo touno t> ruv-j SidLl "1,L

effect on tne o1l anu protein content , 5»jh INlulu Hoeo.

Kespunje of maize yen eties qrowmi__*il rice ie - T

graaed levels of nitroyen

It was observed that tne grain yieilus ana stover
yields were the highest witn 140 and 17u ky 13/ha respectively
althouyh these levels were on par with respect to tne grain
yield. Variety Ganya-b recorder the maximum grain yield ana
stover yield under rice fTallow conditions. /application of

140 kg N/ha was sufficient to produce tna maxii.ium harvest

index.
The experiment was concluded dunny tne period

under report.

The following research projects are 1In progress

1. Agro-techni.jues fTor seed production i1n dtylosanthes
gracilis

2 . Manayernent practices for betel vine
3. RL.ce based cropping system analysis 1in Kerala

4. Phosphorus management i1n rice based croppiny system
5. Weed management 1In rice based cropping system
6 . Fertilizer management 1n coleus

7. Slow release nitrogen i1In cassava nutrition

8. Response or rice variety Laitshmi (KayamKulam-1)

to different aates of planting and plane density.



10.

11.

13.

g o

15.

16.
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Response -f rice to methods of planting unuer
varying seed rates ana levels of nitrogen

Effect of growth regulators on the yrowth,
yield and yuaiity of groundnut

Influence of nitrogen levels on the seed production
of gulnea grass

Residual effect of summer crops In VIrippu rice
rn south Kerala

Growth and yield of rice as Influenced by
potassium and Kinetin.

Response of IR-50 to different plant densities and
nitrogen levels

Bromass proauctivity of a forage crop based cropping
system i1nvolving C@ and Ca plants.

Low cost technology tor we ju management In rice -
Influence of plant popqlation in the competiuon
ability of short duration ricj In weed communities

Department. of Soil dclence and Agrlm Chernistry

1)

o~tect or drying ana wetting oip the ph/sieal,
mhy31lco aijmical anu jiyur ucul properties of the
subr>jrgjg soi I s”uf K ut tprid

Random soil samples were collected from various
p Irts of Kutt mad ana theilr pnysico cnumical properties
such s pH, hi jot. Cald-, vl m T K and diltetulit
forms O; he i1nd AL were ustim iLed In the moist statu
1 tsaJf.

drying the solLi (alLr drying iInd sun drying)
resuLted 1In marked ana significant decrease 1n soil pH.
The wuvuj Libi Lity of i1ll m ijor i1iutLiunfn anu exchangeable
iron get reduced/ which v;is round more 1In phosphorus.
ipociLie conductance ana exchangeable Aluminium underwent
no Jignitic int ch in j*. dun drying and air urying boh i1vuu

IImiJitLy .

TLie g ffeet of intense drying of the pid.*y LiolLd
tol lowed ly flooding on trie release o1 toxic L ictora w is
studied *imuir mtiny the TfTield rjonuitions i1In the Ilaboratory
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using Proeelain puts and PVC jAjua allowing tree cspiii

when a subsequent crop i1s raised during tne ensuing 1 jJ
chances fur 1ron and alujiLLiuum TOXECItY axistuu *J
KutLunud. in kari soils tiie pH buluu to get btubi b
near neutral. There cuukina a saline water influx / ana -1
conditions of extreme drought which aufci caujts salt 1n jay
to plants. This wdS concluded.

Nutrient recycling unaer monoculture conditions i1n the

tropical TfTorest ecosystems

was
a Study”™madu on the forest soils or tne KulatHupuzria

ranye 1n Kerala to determine tne effect. ol morphological /
physical and cherniodl characters uj. these soils on eucalyptus
teak ana rubber plantations. jJoilj , plant ana lear litter
samples were collectea from several lucjtxons ana from
adjacent natural rorests ana theilr properties were studied
which also Included arnuny others , tne profile aescription
and root distribution. The quantity of nutrients available
for recirculation and the errect of each vegetation on the

nutrient status of the soi1l were assessed.

Considerable variation i1In the pnysico cnemical
properties of the soils of the three plantations compared
to natural fTorest existed/ maicatiny the i1nfluence of the
three plantations. The sana ana silt contents decreased ana
clay i1ncreased/with depth in the profile. Higher content
of clay observed In rubber ana eucalyptus plantations
compared to teak -ama natural forest 1nuj.cated a greater
degree of weathering. Physical properties such as 3L, WHC,
VE and CEC were positively i1nflaenceu m organic matter
content which was higher 1n natural forest. C/N ratio
narrowed from the surface to lower horizons. The status
of low soil nitrogen i1in the eucalyptus plantation iIn spite
of greater amount of biomass nitrogen for recirculation
and the higher soil nitrogen i1n rubber plantation supplying
the least amount of nitrogen/ i1ndicated a state of dynamic
balance between i1ts uptake and subsequent release from the
biomass. The specific 1nfluence of the plantations 1n
making more of avairlable phosphorus from the unavairlable
pool was also i1ndicated. Total soil potassium was nigher



Iu eucalyptus pimt--t.1on i1t exch. potassium was Ilow,

thus 1ndicating a louver release as well as greater upt™Ke of
the element. Plant tissue analysis i1ndicated higher

L3 content -associated with very high proportion of acic
insoluble residue In teak. This was concluaed.

bxcn injeaale aluminium as an 1ndex of liming for the

ci lie upland soils of Ker i1la

The distribution of water soluble and exchangeable
Hiurainiuri7?ne upland soils and the suirtability of exchengeable
aluminium js an muex Tor liming them ware assessed by
studying tna growth, yield and nutrient uptake pattern of
tr.a two acid j-ansiti v crops viz. cuwpea and fodaer maize
in soils uc different higher levels of exchangeable aluminium
brought out by different levels uf lime. Chemical studies
of eignty soil simples from the different upland soil types
ut Ker 1 Indie 1ted thut laterite soils contain the hiynest
mount of excnangeible aluminium and percentage aluminium
situr 1tion. Higher levels ut exchangeable aruminiurn
idv-er™aly affected the yr< vth, yield ana nutrient uptake 1In
both tne crops. | lintenunce or exchange able aluminium It
L.26 me/1Qug witnh a corresponding percentage aluminium
s YL 1tion vilur of 1ruund 30, by using 500 Ky/ha lime
appeared to > tne optimum ror maximising the yield or cowpea.
FloV"jvV°jc, In the cise or toner maize this level was found
InsuL ticient ind m Iximis 1tion iIn production necessitated
couple to elirrdln 1g.ayj of exchangeable aluminium toxicity.

This w 13 concluded.

nitrogen "balance studies In tne rice soils uf Kerala

nitrogen oil Ince studies were car lied out unuer pot
culture conditions to assess the rate od: efficiency of
applied nitrogen anu percentage recovery ut nitrogen under
five different soil types, viz., Ktripidum, hole, sandy Iloam,
low 1 "l laterite indblacx soils i1Ind two i1rrig.ition levels
viz., acm. and 10 cm. with respect to snort ana medium
dur 1tion varieties of rice viz., rrivoni and daya. mhu
effect of soi1l type, submergence levels and fertilizer nitrogen
on growth ind yield uf rice,n uptake hiu H P K content 1in
1id), pi mt, grain rigstraw were studied md recovery id

Is Jof nitrog."n war * computed. For riaya lice variety,
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bl.ICK 30x1, @low 1#uvol IdLIiTxXIU U 1ulu Ul N FRET
superior lor grain yield, while In 1rivant " iIn* T/°

LiO1l alone tulnea out: supeiior. jubmeryairice ar

revel was better tnah 1 cm witu regalia 1<v nvaj Lanl*

content or tne soil with respect to botn ew-. vox 1j -
Avairlable W content ol SOli, d COlJuedit jA'J 1™ apt &o ‘W
plants, grain anu straw were i1nfluenced ey dd JJc:za 1 £T 1
nitrogen. The tnree way interaction o: jujl, level

ouhtuerg* nice and mitrogen application was s. gnirieant o.
growth aiid yield characters, hut loirma varying Detween
varieties. ruximuru nitrogen recovery ay Jaya variety w-o

in the low level laterite soil unaer 10 cm submergence she
was fTound to \y 4<i.2b per cent ol the applies i1jrtroyjn.

xxxx In TFfrxveni variet;/was in hole soil iirciai 5 cm summerg”ncc
and was 44.57 per cent. Jitrogen balance estimates m™i1CatcO
loss of nitrogen from all the soil types studied, probably

by ammonia volatilisation ana deni trific ition. Tr.is wa”®

concluded.

Occurrence ana distribution of tne mi cro-nutrient elements

Iin the rice soils of South herale

The objective 1s to estimate tne status of avairldDie
micro nutrients likc Fe, Zn, bn, Cu, ho, J 1In tne rice soils
of South Kerala ana also to stuay the correlation 1t any,
with the physico cnemical properties of the soil.

The study i1s confined to a iariinimun of 30 repreSentative
locations i1dentified In the rice growing tracts of South
Kerala.

Collection of surface and subsurface soils ana analysis
in the laboratory after sieving throuyh 2 mm siavc for texture/
pH, organic content, total ana avaxl. W P K, ana total and
available Ca and hg were aone. These simples were tnen
extracted with DTPA ana Fe, Mn, Zn ana Cu were estimated.

Po anu 3 were estimated by clorimetric rnetnou. Correlation

It any oetween the micronutrient ana the otner soil constituents
are being studied.

. .-57/-
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) Influence: of form of organ®c matter on the mineralisatj.ol.
of applied phosphorus In submerged rice soils

Tne effect of i1ncorporation of different forms of
organic matter to rice soils on the release of phosphorus
under submerged conditions and also on the release of

available i1ron-

m Ffield experiment with two forms of phospnorus vi-.,
3inyle super phosphate and Mussoorie rocK phosphate each
alone ana combined with three forms of organic matter, Viz.
FYM, green leaf and composted Salviniu were i1ncluded as
treatments, in addition to the three forms uf organic matter
alone and a zero control. Observations ware recorded o011 the
growth characters ana yield parameters i1n audition to
fractiomtion of seal phosphorus at weekly intervals for a
period of 2 months anu at harvest, estimation of exchangeable
iron anu available pnosphorus ana plant analysis. P uptake
W-3 also found out. Statistical analysis to conclude tne
effect of forms of oryanic mutter on the release of phosphorus

IS 1IN progress.

g) Effect of dIfferent mulches on soil temperature and soil
water retention iIn relation to seedling emergence and

crop growtn

Pot culture experiment with bhindi as test crop grown
in 1nsulated pots was conducted on a l.aterite soil. The
treatment combinations i1ncluded straw mulches with water
depletion of 206 arid 40,6, giw au it mulchas with water
depletion of 2@{@0and40 6, Paddy husk mulches with water
depletion at 20;6and406, dry 1le 1vos mulches with water
depletion uf 20/6 and40-6 and control with water
depletion of 20/6anad0,6. Watering was done based on
Tjnsiorneter reading. Four pots were lert without pi mts

to study evaporutional loss.

Study ol the effect of all the above treatments
on seed germin i1tiun 1l seedling emergence wore conducted
Sep m observations included various physical
properties of thesoil, i1ts cheoiO1J mxlysis, physiological
char ictcrs of the plant sucn 13 i1nternodal distance, le If
irn< leaf temper ltura, flowering timo, root uistriontion,
r lot density, drv matter weight 1ind yield and yield components.

The work Is no iring completion.
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J1) Nutn wion-.il status ul suja aun n:i1jtjuyy 10 loi 41 -f
nutitont levels 1n kud Ol 1 1Im (., 1u = Liosi g )m

ASSuSsment Of t1JUu 11UtrUunt st 1tUS el DULIj M
leaves 1In differerit wliulls jl oul palm rionds anu -2
ult the soils glowing oil palm, tosting tne bum jJOriJtv
oi; tilu 1ndex leur alio 1dy Jot iDlisheU by 1i1oio MMl JL -
modification i1t possible u.j toriaul :-tiun ui suit .ol -
fertiliser schedule tor oil ~ i jie tne objectives ul tno
stuay .

Collection 4t J months 1intervals, the ae af S-alnpleS

trom oil palm pi1 nrt Itlon ot dilLeie/it 1ige gr oups Doth
bearing ano non bearing mwu also pains receilving various
levels oi: applied rjrtalisur, and 1i1nilysas tor D P K,

Ca, Mg, Cu, Zn, d u B= Collection or soil samples

from o1l palm plantations inn pnysico chemical afiilysis,
and statistic It treatment of the results of cneMical
analysis are i1ncluded iIn tne technic si pitoyr.imme. ThG work,

IS nearing completion.

1 ) dtutites on the potassium supplying capacity of deyyatinxaru -
vellayani soil Association .ma i1ts relationship witn potash
nutrition of ma jor crops on them

The project forms the basis of. a thesis worx
of a Ph.D. Scholar.

Selection of 100 sites of tapioca and coconut TfTields
falling within the ranges of extensive variability of the
soil association and collection of soil samples and
analysis for pH, CEC, EC, OC ana mechanical composition,
testing of the different recomaenaea methoas of determination
of available K on these soils, sampling or tapioca crop at
4h months age, sampling of uniformly aged WCT coconut crop,
Df the 14th leaf and also counting me Tully opened leaves*
and subjecting the samples for K estimation are the essential
items of the technical programme. Tne data have to be
subjected to statistical treatment and levels of K and most
suitable extractant fur available potassium determination

for tne soil had to be fixed. The critical levels of p/tassiunl
has also to be wurxed out.

The wurx IS 1In progress.
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111) Pepartment of Horticulture
The Tallowing PG projects are In pruyress.
a) nauced mutations 1In ginger

A VI'2 generation was raised on proyeny rows Tfrom
surviving VH™ plants which were treated with physical
md chemical mutagens. Various biometric parameters

waro recorded and the crop i1s approachiny the harvesting
stayj -

As part of the work, another plot of the VM
pr-gonies were raised at R.A.R.o., ambalevayal for
screening against soft rot ana bacterial wilt of ginger.
Tae surviving plants will be harvested duriny thesecond
weeK of Jan. 18d for Tfurther conductiny confirmatory tests
far resistance/tolerance an the Via generation.

~N) Effect of mist .md growth regulators on the rooting
behaviour ana growth of orn unentgl shrubs, which are
diffucult to root

The WurK his been c*jrnpleted. The uata are being
analysed. Thesis preparation Is 1In progress.

c ) 51and irdis 1tion of rroingdtiun technl-flie and growing

media fTor Rex begonia

The work has been coruploLed. The data are boiny

anil/jjd. Tne prep ir 1tion ;f thesis 1Is 1In progress.
d) Uutritl a\i1l r jguir ament of Uondran b mana under rucje Tie Ids

The w jCK his been denude &*d. Tin: data 1ire being
injlysed. The prepar 1tion or thesis as In progress.

a) Effect of split ippljc «X ji\ j: n 11 K on tne growth iInd

flowering JjFf Rose cv. H \jgdjr~ss

The nutrient st 1tas of the pot mixture were
iniLysud before tne st irt ul thus oxjeriraunt. The
tre 1tment c xnbin 1tioiis (split 1ipplic 1trun of N P & K)
were bL»lied 1t 3 intervals viz., 15 days, 30 aays &
4 ji1ys 1iurlug tne ye Ir unaer report. Observ Itrons were
nike a\ pi nit height, oo. of sprouts, length or tLower
;t 1lk, thickness A flower 1itilx, number of Ileaves,

uuuUa ul. 1low 1 , numb r or pet ils Ini flower _Lito»
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a)

- 0 -

FIuv ir bud dirttcrontinmg ju in “1 jvuh J. nl~ 111 3duL®

The \\giistoiiiutlc stain tips 3> cl v/c were >- a
curing tne nun LIjWuriny j~n~1 ( /7 j1 to /v-igest;. e T =
bad samples wore C"jllocuou u army Ui"- 11owulriny poilr
(lupt. tu *Joc.). Thu  japles C - fuliu-1-tin ¢ -
MICuhol and processed aa s+ otittUarl HICT otuChlil-1a
procedure. Medial longitudinal dccuoru or tnJ “ta. r *-
4113 flower buds were taiwuu t, jrn.Ay Lnu .*eyre” uL IJ o

bud Gif fereritiation .ana tne I|Jural morpnogoijosiz>. otanu-

araisation at staining techniques are unuer proyrvroo.

Laaf samples ware also tarven LTuia L jar .nrLer--nt aSpeCto

of each tree tur finding true c nrbdr/ur;te-iutrogen 1 atiu.
Flower bud >1iftcrentiatiun In ban iIna

Samples uf banana growing tips were c >ilccteu at
fortnightly intervals from oept. *87 unv/aros. The/ were
processed fur taking sections. dumpliny ur meristel ."-uc
tips 1s under progress and ubserv«itiuns un neignt, girth/
no, uf leaves anu leaf area were made. Laaf samples were

cullected at furtnigbtly iIntervals tu determine tne CN rjtiu,

Effect uf season & pusitiun of buu In buadng r"Sa

Bud.ling was uune 1n ambuss 1jur/ Pink Panther &
Princess. Tne date uf flowering varie”™ 1ur each position
uf bud accur”™ing tu bu.- break anu ba”™ tiKe. Observations
were recuraeu from each plant arter one wee* uf buealuy
and continued upto the secuna set uf flowering. Thu

meteurological parameters were recorueu fTur fruulny uut tne
correlatiun with budtake.

Department of agricultural Botany

Post Graduate Research Projects

In vitro techniques 1In relation tu iInduced mutations m
Groundnut

Groundnut embryos of different maturity were grown
in modified Mad« medium anu dirferent Goncentretions of
E.M.S. (mutagen) were used to induce varieoiiity.
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The treatment of v .1% mercuric chlorine was found
to be the best fur surfT ice sterilization of embryos. The
modified M.3.me1tum Weis found to oo tne best for growing
groundnut embryos. Treatment of embryos extracted from
seed nuts collecteu 1mmediately after harvest with E.fi.a.
at concentrations between 0.25 and 0.50% gave maximum
mutational effects Treatment of embryos anu pro-embryos

v/ith mutagenic solutions above 0.5% was fTouna to be lethil.
The work was completed and thesis submitted.

b) Intra and i1nter varietal variability analysis 1n cardamom
(Eletturla cardainornum)

Using tne fTour varieties available at C.R.3.
Pampa umpara periodical observations were taken to analyse

the i1Intra anu inter varietal variability In c iruamum.

The data wtre analysed ana i1t was ruuna that the
intrlvarietal variability was not statistically significant
and the i1nter vorietal variability was hiyhly significant
for tne 0 characters viz. numi> r of protective tillers/plant,
height £ tillers, no. of panicles p~r plant, mternoaail Ilength

.of. th oanilcles- no. of ca sulﬁs/panifle,
~" c ipsale* volume, fresh werght of c'ipsules/ptant ana ary

we lgat c 1psules/pl Int.

do. of pmiclts/pl mt, fresh ant try weight of capsules
n*no. of c JJ per p :nicle showed moderate to high
herit abr Lity ml high genetic gain 1Inu hence these ch i1racters

will sh ri 1 nigh response 1 > selection 1iInd further

improvement.

yiel t wis strongly hi I positive Ly currol itea with
height of ¢tillers, n j. A pi jductivc tillers/plant, no. >£
P micl js/Z/pl int, 1 mgtn oi puncle, no. A* no jes/p inicle
in tinternoiil length. Trie number jJje pinicl.s per plant
JIIOVAI | the maximum ‘ilrect effect on yield nolLowed by Liesh

wjignt of c¢c ip.m Lfj/pl m t.

Selection b sou on higher number of p iniclcs/plant
in\ high fresh weitynt of c i1pjules/pl »nt promise a positive

Ld"iporiic* to Incre ue the vielej In ciruamom.
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Keljtivu biul*)c _Jj. ilortiviu . > y "B S - —-—- —
Ith G £~ vl v @jci )uj

Dry seedt> wullj expose™ rr ym 1l.
r inyiny Lrggm 1U-/"0kK at 10 Ki< interval m 1 the afcn.& ,J
soaked tor Id hours were uneaten witn D.h.o. cjJiCcuti j
rmgijy Ffrom 0.21i/0 to 1.7bo 4 in interval of U.2->u

soo jJ3 wore jirau uxposu”™ to c Immi1 1 i3 with 10 ; 20 K*

Direct etlect or tne mutagen w.-S assessed by wi 1iyji.ily
trie of treat on growth metriced- m siymricait aelay -n
yermin i1tion was brought luuut in all tne vuri-ties by tno
V IFi"Jus ciouos ul y muMm r*ys 1ina EKd. ~ uooe dependent
reduction In germination was observed In tne varieties for
both tne mutagens EHS 1nuucea more ur-istic reduction 1iIn
yernun ition as comp ireu to y uniii j 1ys, in 111 tile three
varieties characters I1/a) pi1 int hclgnt, leaf number and leaf
area produced shirts 1n both negative <inu positive directions,
but neyative shirt alone wjs noticed 1n the case of tiller
number per plant, a general reauction i1In trie frequency of
mitotic cell division was noticed consequent to radiation
treatments 1n all the th_ee varieties. Jhlurophyll deficiency/
morphological modific 1tiuns like split lamina, stem dichotomy

etc. were noticed In ED5 treatments.

The shift 1n mean v~lue both m positive ana negative
directions for various growth metrices i1nuicutd that a

positive selection response c-In be created iIn carciainom by
induced mutayenesis.

The work was completed ana thesis submitted.

Induction of genetic variability In guinea grass
(Panicurn maximum var. Mackueni )

Seed samples of Pamcuin naxirmum cultivar MacKUeni
were subjected to treatment with EMS at gusgs ranging from
0,250 to 1% at 0.25%0 intervals and yarrma rays from 15-30 JR
with 5 kR 1ntervals. The M~crop was raised and germination*
survival/ growth characters and pollen sterility were studied*
From each treatment 50 h clumps were selectea and

MIV Icioned Prugeny was raisGd under partially shaded
conditions i1In coconut yardens. Observations on number of

tillers / girth of iInternode, leaf-stem ratio, grass yielu/
regeneration after each cut etc, were being recorder.
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Indued nutatiuni 1n Bin-na variety ifeniran
as part a of the technical programme suckers
of banana variun~r/ henoran In different sizes and maturity

were irradiated wj th gamma rays uf duses 1.0, 1.5, 2,0,
2.5 @ 3.0 kr. Tne 1rradiated material was planted In the
field In 24 x 6 x 2 PJ3D,

Ire experimen = a-.p w .S rrainrained in the Tfiel.

u.nd tne Ffollowing uoservat Luns were recurued at regular
intervals.

1) Survival

2) Gro"vth rate upi”™ 3rd Month of pluntiny at 15 days interval
3) IHlu. of suckers pru.juceu/pi mt

4 ) Rata uf growth u : suckers iur"™ 3 niuxiths

5) 1lu. of ro~™ts, leaves ariu height i1t tne 3ru month

6 ) Frequency of chlurepi./Zi1l deficient plants

Suckers frP1 the r-"crup n s to ¥ carried forward
to VM generation iInd the variability tor tne different

characters tu be stu*ized as Part 1l of the technacal

prugr omrne.

. Department of Plant Dreeding

Identification uf groundnut varieties for southern rearon

Tne riim of the trial as to i1dentify varinties
uii groundnut with high proluctlvity adapted to upland conditions
for Id"nirlf and rice fTallows during summer for cultivation
as 1 pure crop In the Southern region ol Kerala. During
Kharif 86, in IET ((38) with JOx4 KRU and an Extr \ Early
Varietal Trial (3B) with 14x4 RBD were conducted. Daring
Gummer 87 also an IET (Hew) with 14x4 ROD and I1ET (early)
with 19x4 RBu were [H1iso conducted.

IET - The Tfollowing ten groundnut varieties were
superior In yield performance”™jaroveu by the previous trials.
Majority »>r thom no 1iLso round t) he early In n.Luraty’/

1) Uh E.20 X)) J.L1 3) Dh.E.32
4) 1Jh.29 r) ape- s2L 6) ICGG(E) 52
7N 1 TIE 12 L 8 HXG:3 E 123 9) ICGS E 21 \nd

10) 1CG3-15-J.

..-64/-
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These entries ur Jimul t-umou av/ , L)«
MICo <PO trial which 1u total cuilnpiided == 101Ul "—
in L 1tci.ce jesiyn replicate j tuuul. *uoy D1 jJ
v.tituties, the highest haulins yield wjti t .c> lea Jy
on E 32 (16.7 t/ha) Pod yield by 1CU>(C) 17!
and Kernel yialu by 1CG3(E) 21 (1571 K-p/miW.

hagrug rtiiig ear ly m iteri alb/ typos, mat 1u”

multiplication.

2U o irly segregating materials (®w)~ ~ t/puo
and' 15 mutanfa um muliti] Meution A<« A", 1G-14 anu Spanish

Xmprovud, wro c i1rrJ.ed out.

Thu segregating e:riy mitori 1is, cypes *no mutants

(40 nob. ) wuru 1 ud out i1jurrny suinj*er bb In rice fTallows.

Vin ibility and Currul 1tion in bl I1y>ir m unuer partially

conditions an Coconut plantations

A Tield experiment w is conuucted ((Ib*x3 KBU). Data
were collected fruin grun yield and utner 17 cnaractcrs.
The data cullected were subjected to stdmsucnl analysis
and genetic p lrainetors like Merit aAoility and Genetic
advances were estimateu. Association of characters with
yield was assessed by correlation analysis. Patn analysis

was conducted using harvest Index as effect and utiicr 6
components as causes.

The varitability studies revealeo that number of
daysiglooming, number uf Jays to Ffirst poa Harvest, Lal
at 50 per cent fTlowering and ury matter accumulation
(Photosynthetic efficiency) i1t 50 per cent and 100 per cent
flowering had high heritability ane genetic advance
Correlation studies revealed that harvest i1ndex had tne
highest genoty]idc correlation witn seeu yield followed by
number of pods per plant. Leaf area anuex at 50 per cent
flowering had maximum uirect effect on harvest i1ndex*

Among the 17 varieties T9 hau the maximum grain y-.elu
followed by NPrtB-2.

Tabulation and interpretation of results ano
preparation of thesis =xe progressing.
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Yiel tend 1ti cjni.oncnt In ~ruandnut (racnis hypoqau . .>.)

unaer partiital shade 1n cucunut g irdun

Thirty one bunch v irieties uf groundnut were
grown in coconut gsruen unuer partial snuue In a simple
R31I>with 4 replications and plot size of 2 x 1.8 m2 anu
spicing 30 x 20 cm. Observitions en 35 cnaractors of thu
plonts 1ncluding observations on shade i1ntensity of uacn
plot were tixen during tne growth per-ua or the crop arud
subjected to statistic i1l analysis. The 1nterpretation
of the results are progressing. From preliminary analysis
tne fTollowing ten yrounanut varieties were luentafieo
iIs the best yiel i1ers under partial shaue condition of

coconut gardens.

P.G.Pruject

"Production putenti 1l of guinea grass clones under

partial snaae 1n coconut gardensM

To evaluate tne foouer production potential or
different guinea grjss ciones un.ier partial shaoe .mu to
Iselite superior clones possessing high fuduer yield ana
shade teler sncu for i1ntercruj -ping In coconut gardens
ein experiment w 13 conuuctea with 15 gume 1 grass clones 1In
KBO with 3 r-iplic itiuns uurang Jure, Is87. Three harvests
wer j 1no sii trie Jjtion green toduur yieio per plot in
3 h irv-jJjts showed th 1t tne highest green fodaer yiulu w is
rJCor 11 by tua v ira-ty MC-14 (45.2 Kg) followed by
Hiarit (4a .1 ,;;i ).

It 1th1 ,trc 1l hi 11/J10 o. HH = Unt i la ooing continued,
Pop iraiavjnt of it iLpntics
Th"j following post gr 1du 1ta projects 1re progressing

1) P ittarn oi. occurrence oL r m1lL ill md estlim rtion ul

r tinf 1l L. Irobabi laties 111 tlie northern m3 triets
JFf For 111

a ¢~ rehenslvo stuuy ul d lily rum. 11ll data tr
6 reporting stations of the northern districts of kor an
for 1 perloo ot 25 ye i1rs re*ve 1led tn 1t the P 1ttern *
occurrence or wet mu dry days over tgiven time cuul

well 1eaeribid 1y . two state P ukov ch lin mouol



except In a tew fortnights dl tne :joy-iiiij.ny and an

un 1ot the /ear. Thu maximum expecteu Length t wot wi

at tilltei"unit centres was observed i1luuuj up; 1,urdu,J 1Ird* 11
2nd rortnxyht ut June tu the ~nd iui tniyht oi July.

Lurtniyht ot February was fuun X tu ue tne driest lortniynt

It was aisu tound that there was yreater cnanee ter a w t

Jday to x preceded by a wet any gii by a airy day. -Tne  1Kj—~«.y
commencement ot S-W monsuun was prediction tu X an tne 1-N
tortniyht (1e. 1st fortnight ui. Jujie) 1In almost all Centres

in normal years- suitable probabiIityy%g$§{ibutiuns among
normal, ruut normal, log normal and”ristributiona tu be -1 te
anu tne probabi titles ot yettiny a fixed amount ~r less of
rainfall were wui.Ked out witii do/A u KBOA confidence

Hull ts tor the mean tortniyht Ly raj.ini.nll.

Department ot Extension

The fTollowing projects are i1mplemented m this
department.
Departmental projects

a) Evaluative perception of tne coarse curriculum oy the

under graduate students i1n nyriculture

b) Development of a scale fTur measuring managerial efficiency
of farmers

c) Problems and prospects of cultivation of banana 1n Kerala

d) A study on the preferential use of fertilizer and pesticiaes
by rice farmers In Trivandrum viistrict

e) Study on the intercrop variations i1n adoption of

fertilizers and pesticiaes by the farmers iIn Trivandrum
district.

) Differential profile of land owner ana tenant vegetable

growers 1n Palappooru Village of Trivandrum district

P.G. Projects

a) Structuraland functional Ilinicages 1n the transfer of

technology of iImproved rice varieties released by KaU-A
System analysis

b) Sequestialanalysis of constraints 1n increasing production
of rice and coconut i1nKerala

c) Development and application of a scale to measure the
pffieitencv of adult education centres.
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a) Group mariragement i1in the rice production

An action research

e ) adoption of farm implements and machinery by the Rice
farmers of Kerala

T) Training needs i1n agriculture of lrulas of Attappady

g) Involvement of farmers in Agro-forestry programmes 1in
Kerala - a critical analysis

h) An experimental study on the relative effectiveness of

selected visual aids In teching neo-literates.

1) Job satisfaction of agrl. graduates engaged i1n selected

ivenues of employment i1n Alleppey district

J) Transfer of technology on pulses and oil seed cultivation
in the Onattukara tract of Kerala

k) Training strategy for the farmers of Kasaragod district

1) Awareness anu training needs of officers of the department

of agriculture 1In Watershed planning

m) Impact of development programmes an promoting pepper

production i1n Kerala

viiil) Instructional Farm/ Vellayani

Production and aistribution of planting materials
and Tfarm produces from the instructional Farm for the

peri od undor ropart are given below:

1. PIjnting K iterl.ils

1) Or rfts/Lay .Ts/fludlnga /Rooted cuttings
Production Distribution

L. K ingo 1563 3624
2. Jick 3116 3142
3. alpot1 Nil 388
4. Pomegranate 41 29
5« OU IV1 1478 1520
6. West Indian Cherry 27 87
7. Lovl 1lovi ) 152
8. M 71l1la Lemon 273 309
9. Jamba Nl 3
10- Pepper cuttings (rooted) 11 43
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b) Suudlings

1. Cinnamon

)y Kombuttan

3. St ir 1ipple
4. Pap 1ya
5. Cocunut - Kuritiu in
W.C.T.
c) Suckers
1. Banana - ordinary
Superior
d) Seeds

i) Seed coconuts - WCT
Kornadan

1i ) Paday seeds — Annapoorna

Kochuvithu

Triveni

T9

Jyothi

Onam

1ii ) Vegetable seeds - Bhrndi

Cucumber
Mmaranthus
Ash gourd
Brinjal
Bittergourd
SnoKegouro

Cluster beans
Cuwpea
Pumpkin

Sword b”an
Tomato
Winged bean

Chillies

322
1Jil
il
11
Ib97

13*303

91
52

4652
1544

740
1060
100
740
50
200

22.5
-85

10.

kgs.

295

A

5.55
8.60

11.
10.

o0 o1 © -

13.

35
50

-85
.00

.70
.70

85

163
z3

35

43
2564
15821

91
52

7465
4239

80
80
98
243

50 ,,
85 7

22.d ,,

, 10.

-85

295 ,

./5 ,,

5.955 ,,

11.
10

oo o0 © -~

13.

.60

.50
.85 .,

.00 y/

.6 Yy
70 4y

70 /.,

35 79

85 /v
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e) Qrnamencal plants
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Agluuema (15 x 15)
Allocesia (15 x 15)
Allocusia (30 x 30)
Anthurirum (15 x 15)
Bamboo grass (15 x 15)

. Begonia (15 x 15)

Buuy 1invillG3 (15 x 15)

. Bougainvillea(30 x 30)

Canna bulb
Canna (30 x 30)
Cactus (15 x 15)
Caludium (15 x 15)
Cassia layers
Coleus cuttings
Croton (15 x 15)
Croton (30 x 30)
Croton (45 x 45)
Dahlia (15 x 15)
Dracena (15 x 15)
Draeon a (30 x 30)
nb.ichia( 15 X 15)
Fern (15 x 15)
Ficus layer
Gerber a (15 x 15)
Gerber a (30 x 30)

Hibiscus ordinary (15 x 15)

Hydrangea (15 x 15)

69

Jasmine layers (15 X 15)

Lilly (15 X 15)
Hirmta (15 x 15)

. flehr 1 (15 x 15)
. ralara (30 x 30)
Mas.1 tjch Pink/0Oranye/Kosu (15 x 15)

Hus inendi white (15 x 15)

. Hus 1j Ked (15 x 15)
. orchids (15 x 15)

palm (15 x 15)
PIIm (30 x 30)
P*jijporomiri (15 x 15)

Phy 11.odendron (15 x 15)

44 6
N1l
22
N1l

NI 1
30
Nil
Nil
Nil
Nil
400
13
131
20

o1 01 » W P

(o

100
437
19
22

12

35
140
192

14

21

23

33

11

38

22

20

26

414
14
133
20

w O W

32
30



AH.im Produces

a) Coconuts Mature nuts 117712 I0-iu i/
Tender nuts lib
b) Kubber aheu tS d*b Ky.
il iste d'd Kg.
c) Pina apple truits dU.b Kgs
d) fitn.imi bunches - Jtijicn ji v, rieti s J1d Ky. |
or \J11 j Ity id »b Ky
Kud ban Jlii 26" Ky. 2bS Kg,
Nendran 15.5 Ky. Ib. 5 Kg,
e ) Paddy bulK ulbbi Kg. 41btl Kg.
EDUCaTIOM

1 ) Details ut participation of WAKP stiff i1In tc jcning

The fTollowing courses were taKen by tne jJAKP
Scientists during the period under report.

P,G.Programme

Pi. Br. 520

Seed Production, testing ana

Certification 2+1
Stat. 506 Statistics 1In Social Sciences 2+1
Ag. Chem.503 Agrl. Birochemistry 2+1
Pi. Br. 551 Seminar O+1
Stat. 504 Biological Statistics 2+1

Pi. Br. 512 Breeding of Vegatatively

propagated crops 2+1
Pi. Br. 515 Breeding of forage crops 2+1
Ent. 517 Nematode diseases of Agricultural

Cr cps 2+1
Pi. Br. 0501 Genetic basis of plant breeding 2+1
Ent. 513 Introductory Nematology (Practicals) 2+1
Stat. 507 Elementary biometric methous 2+1
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U,G. programme

Hort. 306 Fruit Crops Il (Cub tropical and

temperate fTruits ) 2+0
"g. Bat. 408 Breeding uf annual and Perennial

crops 2 Ll
\J.Chen. 103 Agrl. Biochemis try (repeat) 2
Mg-Int. 407 Economic Entomology H i 1w
ngron. 101 Joil prouuctiviry and m In -galinc
W _.E.(Agron)202 Homestoau Tfarming 0+2
Agron.311 Crop Production 1ll 2+C
Hort. 411 dpices - 2+0
Ext. 305 Programme pljnning 2+ 1
Mg. Int. 305 Economic Entumuluty |1 211
Ag.Int. 306 Economic Entomology 11 2+1
Agron. 412 Crop Production - Practical (repeut) 041
Ento. 101 General Entomology 2+1
EXTXNS1Oil

a) Corninars/worKshops

The IX Zonal Workshop of the southern region,
v/is held on 29th inu 30th June, 1987 at the College of
Agriculture, Velliyuni. Or . N .Huh inukuin jran , associate
Director and all the Scientists of the JmKP(Sk) actively

particip ited enu piesented rose ireh results in thd

workshop.

Dr . M.MohnnnKum il in, Associate Director participated
the Uitlonil Workshop on ‘'Utilization ul Cashew apple’

held it rilbin Campus, K.a.U., Vevl LtnikK jra on 29.4. '87 and

ch pirod thj pi 'n 11/ session.

Dr .i1l1Jioh in ikurnaran, associate 1iLrector participated
in the IX /on 11 Workshop (Central zone) held at the
H.n.H.i., Patt irnbi on 28.7. 1987.

Drl.1L Ham ich indr in ilalr, associate Professor of
11 int Breeding attended the 1lone d\y iyrlcultur.il Seminar
ind Kir 3hakame La' it Vilakudy org mised by the d. u.dchurne,
Kott ir iIKk ir i during augnjt, 1987.

N Y 4



Dr _N.iluD) J1tuKUm 1run, msgoci i1tu jiavd.-"1 \ 11 M1 1q[- -
im the X Zon 1l Wortkshop (durthurjj region) on 13.H,87 il
15.8.87 1t Rom.U.o., Filicodu.

Sri .K_H._Abdul Khuder, Junior /ZiG*iaL-mt lioirou”or oi
Flint Brooding participated in the Annual WuiK Group m”otunj
of the alCRP (Fongo) for Rabir 1987 ,it thu unit in Gr 1ibbinrri
mu Fodder Research Institute on 7th end 8th “~uptu 1tor/ 1>d7.

ur .N _Mohan.1Kuinutan, Associate jinccor; br VisalaKahi
Professor (Entomology) ana a*1-P-/4.KaJdan asjTl, resistant
Profassur (Entomology) paaticipateu in tne 11X Zonal WuirLohop
on thu NAUP/Ka EP 1t tnu Regional agricultural Research Station
Kumirukum holu during 16th ana 17th September, 1987.

Dr _.M_Mohanakurnar in chaired thu session on Coconut ana Cocunut-

b 1sod-farming systems .

Dr N _Mohan 1/vurmr jn, Associate 1ir-jctur; Dr.Jonn Kuriyan
Dr .aeVisalakshi; Shri .P .@aR ijan noid; ornt.T. DalitnaKum iri;
Sri._Arthur Jacob; Srnt. i1_.Nizuuinu Buuvi; Sint .M .J .Shcela;
Smt.Hobsy Bui, Department on Entomology 1i1tCcnata thu Rational
Symposium on Integrated pest control progress anu perspective
held at Trivandrum from 15 - 17th October, 1987.

Dr.Sverup John, Assistant Processor of Plant Breeding
attended the VII1 Annual Rabi/Suminur Groununut Research

workers group meeting at Rajendra n jgar from 17 - 20th octuber

b) Discussions/Group meetings

Dr_.N.Mohanakumran, Associate Director, NaRP(SR)
represjnted the Director of Research, KAU at the 13th meeting
of the Advisory Committee of the Central State Farm, Aralam
on 25-5-1987 at the Govt. Secretariat, Trivanurum* He also
participated 1n the meeting convened by Dr_.M_Krishnan Hair,
Director, Veterinary Research and Education on 28-5-87 at tne

College of Agriculture, Vellayani to aiscuss birotechnology
research.

Dr.N.Mohanukumaran, Associate Directur ana sri-P-~-K3n™V
subramonitan, Professor of Soil Science & Agrl. Chemistry
participated in the discussions with Dr.”~.ri.Seshadri, World

Bank official on tne status report or tno southern region rrotf
18th to 20th June, 19d7.

~3/-



Dr.G.Raghavan Pillai, prufessur ((Agronomy) particip
in tile rndeting or the dtate Level Cuinmittee on Fuuuor Development

M 2MN-7-1987 .

Dr -W -Mohanakuinaran, Associate Director participated
In the meeting on "the survey to assess the economic 1mpact
of drought on crops and Livestock in Kerala"™ convened at the
KALT Heaaqu jrters, Vellunikxara on 19-9-1987 to finalise tne

proforma i1jr the ensuing survey.

Dr .N.Mohanakumaran, Associate Director and Prof.V.SuKumara
Pillar of the Pepper Research Station held discussions with
Sri.M.i1.Joseph/ Secretar% (Auri), Govt, of Iélerélala on 21-9-87
on the effect of drought on perennial crops < participated 1In
tne rrejtmg of tne Stjte officials and the Guvt. of Inaid
Committee, chaired by the Chief Secretary, Sri.V_.Ramachanoran.
a note on the "effect of prolonged drougnt on perennial crops"
was prepared by Dr .D .1-1ohanakumar an, Professor V.SuKumara Pillal
ana ari.P.Juseelan, Director of agriculture ana submitted to the
Secret Iry (r»gri.) Or.i1-J.MuhanuKurii ar in attended the wrap up

>ai13CU331ons held on 25-9-87.

Tr lining

Monthly wurKshups were reyulirly conducted for the

extension officers of the department or agriculture wurKing 1iIn
Trivandrum, jullon, Alleppey and Pnthanarnthitta districts.

Papurs publlahed/prusentod

Sri1-R _Pr ik 1sh, asit. Protestor of Kxtensiun published one

popullar 1iarticlo In Ker ili K-irjhn; m entitled

An abstract of pipers (10 nos.) were published In the
Il ition 1l Symposium on "Integr ited Pest Control - Progress rind
Prospect! ves'" hiela on Ibth to 17th of >>jtobor, 1987 1t Trivandrum



Details of visit ui: experts/sopeLvibiul

Name

associate director
Associrate Director

P _Hciitudchandran Nair,
Professor of Extension

Kajan asari, asst.Prof

Entomology

Dr .H.aravindakshan,

Director of Research

Dr.a.G.G.Menon
Director of Extension

Dr.M._Aravindakshan
Director of Research

Dr.M.Krishnan Nair,
Director of Vety.
and Education

Dr.Bidappa
Dr .Mohammed Yousef

Dr.C.Kairlasom

Dr.Robert Jackson,
Director

Dr.d .C _.Adlaka,

Asst. Director General

Dr.M.Aravindakshan,
Director of Research

ecleoV VoloNoNeleNe)

Research

nass-10j
dtation to wirich Al
attached VARRRNE §
NNKP (i< J-s-87
XUFTIul clkolil VJLS J. tirv
jjjucrul L jL_

College of Agriculture
Vel layuni

K.A.U
8 K.m.J
0
{
0 //
0
0
0] t/
0
0
0
CPCRI
0
0
FERRO, 0
New Delhi 0
«
0
I1CAR 0
0
K.a .U. 0
0

d aClalii -iliiepul o

6—S-87
at dpecial

Jtdtioli
19.5.87 ot

CSKC, jlorcocwHh.

27 .3.87
ana 28.5.07
at Vellaydfji

26-6-87 at

C.R.S.,
Bal aramapur or-

1-7-87 at
vel layani

75/ -



Dr- Raghul Raturi
Economist

Dr. Clement E. Tagoe
Agrl. Officer

Hon"ble Minister for
Agriculture

Mr3. Aruna Bagchee
Director (EU)

Hon"ble Vice Chancellor

Dr.J.S.Gill
Project Co-ordinator

eoloNoleNe,

FAO/World Bank
Co-operative
Proyramme Investment
Centre

Karnataka

Govt, of India

K.h _U.

a ICKP on Nematode
Pests and tneir
control

P MF

1 AH

fHA

3-7-87
Vel layani

23-7-87
Vellaycini
Carnpus

30-7-87
Vel layani

24-8-87
Vel layani
Campus

27-10-87
at Vellayani
Campus



Table - 1.1

YIELD~OF _FrUITs in Kg/ha

Location aE-1 S11-2 Pusa savani Local
Agricultural
College, Vellayani 5648 1689 1064
Nesamony,
Madavoorpara 13287 6606 11689 14856
Christudas,
Thet tivlla 7555 7949 8990 4995
Nelson,
Thettivila 2560 3534 3902 2175
Manoharan,
Vlathankara 8032 15277 20555 107 87
. George,
Powd r1konam — 2770 4000 670
Saraswathy,
Mangalakkal 6180 7540 3800 5900
Pooled Mean 7210. 3 6495 7714 .2 6563.

Rank 11 |



Table 1.2

Yield data of fruits s/Ha2
LOCATION n ka L3 Ly T6 REM Ki
(H 1D (H 26MI-10) (HO (Local)

1. Agricultural . _
College, 4.35 6.6 3.8 2.2 T14u2 S@C;|i?
Vel layani Wit Hc

2. Sundari, o

Kattakada 7.40 8.7 5.3 2. 3 No wilting
3. Bhaskara Pi1llai
Aonadu 3.70 2.7 6.2 15.0 TI+T2 severe-i
wi Ited

4. Krishnamoorthy
Vlathankara 29.6 26.2 24 .6 26.9 22.6 No wilting

5. Raveendran
Vlathankara 92.90 80.6 9.6 112.5 24.1 Very high
yiela recordc

6. George
Powdikonam 34.60 28.25 7.22 17.26 1.71 No wilting

Pooled Mean 28.76 25.5 9.45 29. 36 16. 20

Rank 1 1l 1



rable 1.3

Location
Thankamma

Kadakkal

Sombupanickar
Poovattoor

Gopalan Nair
Sooranadu

Oommen
Odanavattom

Mean

Rank

YIELD DATA OF FRUITS (Tons/ha)

T1

(H1 )

2.17

7.12

27.96

26.12

15.64

OUILONJIIbTRLCT

T2

(H2)

4.44

6.96

47 .40

24 .44

20.81

T3

T4

(SMI1-10) (RFC)

4 .53

5.96

36.43

19. 32

16.57

3.19

6.19

12.09

25.83

11.80

T5
Local

2.91

3.68

22 .87

8.44

Remarks



Table? 1.4
Length of pous, number o1 seeds p*r pod
gnd yjleld ol gigen podsg.
Si. Length of Uo.of seeds Yield
No. Variety pods (cm) per pod green
(Kg/ha
1. Monjeri Plain 38.1 17.0 4741
2. Selection 2 35.5 15.6 4556
3. Selection 4 28.7 13.1 2778
4 . Selection 7 43. 5 17.1 3926
5. Selection 8 30. 3 14.2 4518
6. Selection 10 37.0 16. 2 5407
7 . Selection 11 37.9 14.3 3652
8. Selection 12 277 13.9 2593
9. Selection 14 27.0 14._7 4037
10. Selection 16 27 .7 15.0 6333
11. 5269 26. 5 13.7 3556
12. Manjeri black 25.7 16.2 2185
13. Vayalat ur red 21.1 14.1 2259
14 . Kurutholapayar 32.5 13.8 3111

CD (0.05) 5.49 2.12 1829.5



Table 1.5
Yield Loss of Bittergourd due to various
population levels of Root-knot nematode
FRUIT Wt. No. of Nematode Length of < :
T1..DA" H«TS IN gm. GALLS count i1n the plant -
160 g In cit..
___________ _ _ coil o
T (Field population) 4747 .50 38.37 121.25 441.56 27.43
~2 (Two fold iIncrease
over 7.) 4361.25 58.63 159.00 415.31 21.1C
7, (Five fTold iIncrease
- over 7, ) 3287.50 92.61 2u3.25 397.18 18.80
7, Ter. fold i1ncrease
* over 7.) 2925.00 238.43 353.75 414 .37 18,13

7- (lcr.trol, Ter.Jk 1 Kg
ail/ha) 5401.25 10.25 73.23 510.93 27.25



TaLle 1.6

Mean residues (ppn) of Insecticides 1In

snake yourci at different iIrjterv® 1™ grown
during the rainy season

RESIDU-0 IN porti

INTERVALS
INSECTICIDE (days ) WASH i-D SAKI-L-- UNWASHED S7. - -
Monocrotophos 1 5 49 2 66
0.05%
3 2 14 2.08
5 1.03 1.40
7 0.20 0.22
10 0.04 0.06
Dimethoate
0. 03% 1 2.14 2. 24
3 2.06 2.10
5 1 .08 1.09
7 0.68 0.93
10 1D WD
Malathion
1 0.68
(0 .1%) 0-69
3 0.39 0.43
5 0.20 0.21
7 HD HD
Quinalphos 1
(0.05%) 2.14 2.38
3 1.42 1.63
5 0.40 0.64
7 0.012 0.018
Fenthion
(0.05%) 1 1.68 1.96
3 0.43 0.48



Table

SI.
NO.

3,1(a)

VARIETIES

C - 152
V - 26
Covu. 95
CO m
vV - 240
NPRC - 3
Cheradi
S - 488
HG 171

NPRC - 2

CD (0.05)

cowgea (Kg/ha)

GPJ.Ili YIGID Kg/ha

198
193

183

211
135
154

228

170
191

192

NS



Table 3.1(b)

SI.
Ko.

10.

VAKIDTY

V - 701
UPC - 125
V - 105
GC 82-7
NPRC - 3
V. - 36

V - 240
Co -4

UPC 126

UPC 124

CD (0.05)

GKAIIJ YITLb
(Kg/ha)

157
107
143
139
212
151
141
161

111

99

48



1 X

Table 3.2 (a)

O™g/ha ) and No. of pods
plant of groundnut varieties -

Kharift 87
SI. NO. OF PODS  DRY POD YIELD
NO. VARIETY PER PLANT (Kg/ha)
1. ™V - 2 7.3 168
2 . ™V - 7 6.4 158
3. TG - 3 8.5 444
4. TG - 14 6.7 204
5. Spanish Improved 7.3 204
6. J.L. 24 5.3 111
7. Pollachi-1 8.8 195
8 . 35999 3.9 102
O- 3 119704 9.3 352

CD (0.05) 2.03 57.7



"La"-IG  3.2(b)

SI.
NO. VARILTY

1 TMV - 2

2 TMV -7
3 TG - 3
4 TG - 14

5 Spanish Improved
6 J.L 24
7 Pollacht - 1

8 BC 35999

1904

167

148

185

139

185

149

222

204

1985

667

632

1000

478

1986

250

185

417

246

259

148

370

194

1987

168

158

444

204

204

111

195

102

Poolfeci
Mean

313

281

511

196

281

136

262

167



Table

SI.
NO.

1G
11

12

3.3

VARIETY

FR 426
FR 428

PMFR 553
Mackueni i

FR 42

FR 443
MC - 2
FW - 429
FP 552
FR 559

F? 6GG
Hanil

Q- (G.G5)

Plant
(cm)

149
135
122
120
129
177

189
169

147
106

178
169

NS

Ht

an™ yi1&lb of gulnea cirass

No.of

tillers

6.

v

0o
ol

N o1 O G
W o N~

v

.6

NO.
panicles yield (kg/plot
per hill pt:r hill

N DN

) RN R

of

.73

.27

.53
213

- 33

.23

.47
-90

e
.27

27
.83

HZ

Green Tfodder

of 12M"™)

7.83
8.17
11.67
9.67
8.67
7.67

7 .00
12.00

11.33
U- GO
9.67
6 .00

NS



Table 3.4

Corrieu bug infestion In*different districts

TOTAL TIXbieS TOTAL TKiIL-S %
DISTKILT OULLKVEL INFESTED IHFASTAT |
Trivandrum 44476 2146 4 .30
Ouilon 23260 403 1.73
Pathanamthitta 25181 510 2.03
Alleptey 3047 2 944 3.10

Kottayam 12688 358 2.32



Taole 4.1
Pisease score of rice cultures

~L* Variety/Culture SHEATH SHEATH GRAIN
1 BLIGHT ROT YI1ELD

11-9) (1-9) (kg/ha)
1. Jaya 0.458 1.028 1399
2. Bharathy 0.083 0.055 1687
3. Karthika 0 0.778 1565
4. Mo-5 0.125 0.917 197 5
5. Mo -6 0.125 0.816 1111
6. IR 36 0. 208 1.153 1235
7. Vy tila-3 0 0.167 1071
Q. Cul .25331 0.042 0.583 1235
J Cul .153-1 0 0. 389 1318
10. Cul .200 C.C42 0.875 1318
b3 &ih58s° 0: 4832 0453 548
13. Cul. 4 0.792 0.569 2633
14. Cul .126 0.75u 1.111 2222
15. CulL 169 0.917 0.444 1936
16. M-2 0. 222 0. 909 2059
17 . M-6 1 .533 0. 597 2237
18. M—-21G 0. 361 1.736 905



Mean yield Ktj/30M«"

Table 4.2
TKEATMLNT
T,- Local + Cheradi
3:1
T,,- Local + Cheradi
Z 2:1
T - Local +
Culture 2500 3:1
T - Local +
Culture 2500 2:1
Tr- Local + Lekshrny
N 3:1
T ,- Local + Lekshrny
2:1

STATE S =«

STKA><

10

10.

10.

10.

11

-013

317

. 849

080

156

-970

Gii y W"-i"JQEi

CiC L

.52

- 896

-302

2115

-Q55

-979

/53

3.125

2. 250

2. 594

1.750

2.875

2.625

2.750

1.75C

2.261

1. 667

2.438

2.146



Table 5.1(a)

o
L}J m

TREATMENTS

. Guinea + Stylo

2. Gain-a + Centro

", Congo ** Stylo
Congo + Centro

5. Setaria + Stylo

6. Setaria + Centro

CD (0.05)

Green fodder yield

XV

(t/ha )

Gra-
sses

25.01

22. 33

16.80

15. 52

17.93

21 .39

5.452

Legu-

dr™ fodder ~“ield

legume mixtures.

mes

0.94

0.20

3.76

1.01

3. 35

0.52

2.220

Total

25.95

22.53

20.57

16.53

25.84

21 .91

5.003

Dry fodder yield

(t/ha)
Gra- Legu.
sses mes
9.16 0.45
8.96 0.11
6.73 1.69
6.18 0. 58
5.28 1.51
7.04 C.24
NS 0.304

Total

9.61

9.07

8.40

6.77

6.79

7 .28

2.203



Table 5.1(b)

PLAHT_HEIGHT, NUMDbk OF TihUUib/ILAITI

LEAF/STEM k_.YAIO OF DIFFL"kaJ.T MIXTUKIES

Si.
NO. Treatments

1. Guinea + Stylo

2. Guinea + Centro

3. Congo + Stylo

4. Congo + Centro

5. Setaria + Stylo

6. Setaria 4- Centro

CD (0.05)

Dlant

Grasses

67 .27

66.67

44_ 27

43 .13

65.53

68.07

0.207

XV1

height

Legumes

51.93

144 .0

72.0

174.73

63.60

164 .87

24 _216

£) b
L:L katio

Grasses Legumes
2. 22 0.67
2.39 0. 60
1.15 0.91
1.21 0. 67
1.68 0.97
1.58 0.57
2.120 1S

No, OF til
pt.

20.87

21.00

30.00

35.20

21.27

19.33

»r

11.307



XVil

TABLE 5.2(a)

GREEN FODDER YIELD AND DRY_FODDER YIELD

OFJ3RASS5ES
(t/ha)
SI. Green fodder Dry fodder
Mo. TREATMENTS yield yield
1. Guinea 13.68 3.93
2. Congo Signal 15.69 5.16
3. Setaria 17.97 4.44
4. Molasses 6.70 2.48
5. Hybrid Napier 13.78 3.46

6. Control



XVrinl -

Table 5.3

Plant heicjht, number_of tillers, green 1odder_ "ield,
dry fodder yield and leaf/stem ratio due ro _Vv”~rious

treatment coinbinati ons

SI. Plant Uo.ol Green Dry D L
No. TREATMENT height tillers/ 1odder fodaer Ratio
(cm) plant yield vyield
(t/ha ) (t/ha)

1. 200 Kg N/ha + 30 days 3e.60 23.20 20.62 7.14 1.40
2. 200 Kg N/ha + 45 days 56.80 41.00 27 .86 8.76 1.21
3. 200 Kg N/ha + 60 days 67.87 42.40 27 .82 11. 55 0.94
4. 150 Kg N/ha 30 days 38.33 19.53 19.92 7.59 1.28
5. 150 Kg N/ha + 45 days 51 .C7 41.07 30.73 9.87 1.17
6. 150 Kg N/ha + 60 days 66.07 40. 20 26.89 11.05 0.94
7. 100 Kg N/ha + 30 days 35.33 17.47 19.22 7 .24 1.12
8. 100 Kg N/ha + 45 days 46.93 36.47 24 .19 7.91 1.08
9. 100 Kg N/ha + 60 days 68.00 42.20 29. 36 11.98 1.19
10. 50 Kg N/ha + 30 days 35.67 20.07 16. 36 5.59 1. 39
11. 50 Kg N/ha 45 days 48.67 31.53 21. 68 7.37 1.26

12. 50 Kg N/ha + 60 days 62.20 32.GO 27 .75 10. 34 1.03



Table 5.4

SlI.
Mo .

- XIX -

Green fodder yield (t/ha),

Plant height (cm) and No.

dry fodder yield (t/ha),

grasses due to split application of nitrogen

Treatments

Crop + Basal

Kg N/ha +

Green
fodder

Top dressing after each yield

Guinea

Guinea

Guinea

Guinea

cut kg/ha

+0+40

+50+30

+100+20

+ 150 + 10

CongcSignal +0+40

Congo-ignal +50+30

Conge-ignal +100 +20

Congosignal + 150 + 10

CD (0.05)

(t/ha)

11.06

16-. 96

18.64

19. 31

9.96

17.95

20.18

19.50

2.508

Dry

fodder
yield

(t/ha )

3.

1.

16

.56

213

.98

.20

.48

. 37

.26

080

Plant

height

(cm)

110.33

133

141 .

134.

59.

65.

80

73.

17.

.80

20

20

80

33

47

53

553

of tillers/plant of two

No. of
tillers
plant

15.47

16.33

17.07

22 .87



- XX -

TtiUlu 5.5

No ,of til lers/plant/ JXb. ui: 1\itlore cuikjc jjoi
plant, Seed yield (kqViTa) uxi forage yield (t/ha)
QluProg grasguy_uyue_tu 5 levt-Ju ul nitrogen

Si. No .of No .oi Seed
NO.  TREATMENTS tillura irjflotu- yieiu For <
pal son co- (kcj/ha) yield
pi ant per (t/hu
plant
1, Haritha+Q Kg N/ha 7 .47 2.53 40. 30 14.60
2. Haritha+60 Kg N/ha 7.47 3.13 61. 38 20.93
3. Haritha+120 Kg N/ha 7.73 4.13 60.1% 16.93
4. Haritha+180 Kg N/ha 9.53 3.67 74 .40 20.90
5. Haritha+240 Kg N/ha 11 .40 4 .80 7 3. 47 18.85
0. Hamil + O Kg N/ha 5.93 3.40 132.99 15. 66
7. Hamil + 60 Kg N/ha 5.67 3.53 180.42 18.23
8. Hamil +120 Kg M/Zha 7 .80 5.27 160.27 19.59
9. Hamil + 180 Kg N/ha 8.00 5.23 275.28 24. 92
10. Hamil + 240 Kg N/ha 9.13 5. 20 244 .28 25.05
11. FR - 600 + 0 Kg N/ha 6.67 2.00 47 .12 16. 30
12. FR - 600 + 60 Kg N/ha6.80 3.53 66. 34 21.85
13. FR—-600 + 120 Kg N/ha 7.20 2.93 63.23 21.76
14. FR-600 + 180 Kg N/ha 7.27 3.73 97 .96 24 .43
15. FR-600 + 240 Kg N/ha 9. 27 3.53 104 .16 26 .35

CD (0.05) NS 3.137  42.739 4.589



SI.

Mo .

yield of various treatment combinations.

XX

N No. of tillers, Green and dry”~fodder

Tablrr 5.6
PlIsnt
Treatments
Subabul (Pure)

HybridNapier (Pure)

Gulinea

grass

. Hybrid Napier

Subabul

(1:2)

Hybrid Napier

lubcbul

(1:1)

Hybria Napier
Sunabul(2:1)

(Pure)

£

Guinea+ Subabul(l:2)

Guinea

Guin-a

Gubabulfl:1)

bubabul (2:1)

Plant

height

(cm)

60.86

85.15

53.87

62.7u

59.80
86.70
73.65

67.50

26.117

Mo.ofF
tillers

per

plant

23. 27

25.90
16.13
15.15

Q.55
2b .05
16.75
SRS

Green

fodder
yield

t/ha

6.85

7.18

2.8

b.12

b .03

../~

Dry fodder
yield (t/ha)

2. 30

u. 930



Table 5.7

10.

11.

XX11

280y{11?. M\a£.?2ct£E£ES andeld of guinea giasa

Variety

PGGC - 1

PGG - 9
PGG—-13

pgg-14

FGG-18
PGG-19
PGG-20
TNGG-2
Hami |

GG-2

Harith

CD(0.05)

PlanL

popu-
lation

67

76

72
70
73
81
65

81

70

98

Plant NO. Oi

height tillers/
@)) plant
1.09 6
1.09 7
1.08 7
1.07 8
1.08 7
1.16 7
1.11 8
1.11 7
1.08 5
1.13 7
0.79 6

No. of

loa-
ves/

plant

31

26
27
26
20
25

29

27
35

30

litdf Green

Steln
1atio

0.77

0.51

0.56

0.42

0.52

0.54

1.54

1.53

loader

in 4

13.23

13.60

11 .76

13.31

13.48

14_.10

16.33

13. 39

NS

Jtr

ruttings x.i
(t/hay CutlLi1],

(t/ha)

3.57

3.3

*..2

3.25

2. A

2.73

3.87

3.57

—_o|S

3.9S

4 - G~

NS



SI.

10

11

12

Table 5.8

V_\RIEFY

L-7 2
L—-74
Uud-1
um-1u-17
PCB-15
MBH-1
TNSC-1
-82-1
L—84
K-84
Comp-1

Comp-9

CD(0.05)

-
3
24

Growth characters and yield ofaj ra

Plant

popu-
lation

58
51
o1
82
45
51
16
53
95
52
41

83

Plant
height
(cm)

/8
85
87
86
78
74
92
85
82
75
80

87

No. of
till-
ers/

plant

No. of

leaves
per

plant
28
19
19
22
13
18
20
19
19
15
21

28

Leaf
stem
ratio

0.82
0.94
0.86
0.79
1.33
0. 97
0.79

1.25

US

Green
fodder
yield

(T/ha)

-89

.56

.46

.00

.79

.03

.18

-19

.81

.97

.88

-09

N3

dry

fodoer
yield
(O/ha)

0.83

1.92

2.24

0.80

2.14

1.60

1 .06

1.15

3.69

1.51

0.46

166

US



1

1|

5.9

XXIV -

Growth characters ano yield”™oi

VAUX TY

IG FR1-12-1

JHc 1

TNDN-1

JHP-2

IG FRI-56-1

JHP-3

PS-3

IGFRI-43-1

JHP-4

CD (0.05)

Plant
Popu-
lotion

47

62

75

83

70

77

66

72

71

Dinanath SE?*£

Plant No.of No.of Dbeof

height tillers leaves stenm

(in) per per ratio

plant plapl
1.21 4 19 1.76
0.91 7 23 1.19
1 06 8 22 1.25
1.13 I 27 1.16
1.17 I 19 1.45
1.22 5 18 1.50
1.07 4 18 1.64
1.10 5 25 1.63
1.15 4 19 0.95
NS

Green

fodder

yield
(T/ha)

4_.52

2.55

3.43

5.67

4_51

3.71

2.36

3.03

NS

I\
® sk
uXxel-.

(/n-.)

1.75

NS



Taale 5.10
1
Varieties
* IFC - 85C4
_ -rw - 3502
3e IFC - 8503
4. CS - 24
o. rc - 16
5. UPC - 8706
- C5 - 88
P, IFC - Q505
9. UPC - 8702
10. PC - 1
11 . EC - 4216
12. urc -8701
13. UPC - 8704
14. Co - 42
15. IFC - 8501
16. UPC - 5286
17 . UPC - 8705
IB. IT, =44
19. PC — 17
20. UPC - 8703

Growth characters and yield of Cov/pea varieties

- XXV

Plant No. of
height branches
@r) per
plant
60.5 1.8
58.5 2.1
49.5 2.5
55.0 2.7
61.4 1.9
4.1 2.4
50. 6 1.7
53. 3 1.8
58. 6 2.1
46.9 2.3
53.2 2. 3
50. 3 2.2
48.1 2.3
46.9 2.7
45.0 2.1
50.7 3.2
56. 3 2.2
r2.7 1.6
46 .5 2.5
49 .7 1.4
MO NO

No .of
leaves

per

plant

9.6

12.

12.

13.

11 .

13.

10.

12.

10.

12.

10.

14.

14.

14.

10.

16.

14.

12.

13.

11 .

4

NO

Green

fodder

yield

Dry
fodder
yield

(T/ha) (T/ha)

3.265

5.481

AN

. 375

-094

>~ o

- 866

a1

.247
6.850

5. 327

6.1/72

5.941

9.111

8.276

5.701

0.751

6. 664

5.658

6.229

4_.631

7.542

0.

o

O O o o o

0.
0.
0.
0,

0.

o)

568

. 765

-631

.9563

.612

.632

.997

. 938

-579

. 570

.816

-848

.620

- 808

593

679

687

636

717

(72

LesE;
Stem
rat j.o



Table 5.11
Growth characters and jrlela OF CaWJX V xietieS
—=m T —
I Plant No. of No.of Grei.n Dry
m Variety heicjht; branches leaves 1udciel I1acicier
(cn.) per T yield vyiela
plant pi. it (T/ha) (T/ha)
1. UDC-2201 41 1.5 10.4 6. 386 0.651
2. IFC-8402 50 1.3 12.0 8.055 0.934
3. UDC-4200 41 1.4 11.1 6.278 0.605
UDC-287 37 1.4 11.9 5.862 0.512
5. UDC-5286 48 1.4 12.3 8. 596 C. 809
6. CS-35 32 1.3 9.2 5.023 0.692
7 . CS-40 43 1.1 10. 3 5.104 0.702
8. CS-38 46 1.3 10. 9 5. 641 G. 661
9. IFC-8401 34 1.2 9.1 6.411 0.717
10. BC-4216 32 2.0 13.0 6.547 0.744
CD(0.05) 12.25. NS 2.37- NS NS

- XXVIi

Leal
St u
rat j.a

3.6

3.67

5.78

3.48

3.53

2.99

3.41

3.33

4_.51

ITS



XXVII

Tael 5.12

Growth characters and of bailra varieties

SI. Height of No. of No of Green Dry

No. Varieties plant (cm) tillers leaves fodder fodder

per plant per yield yvi<j=la

plant (t/ha) (t/ha)
1 2 3 4 5 6
1. 0-72 137 4.1 26.1 9.46 1.07
2. 74 142 4.9 34.3 10. 34 1.06
3. PPMF - 999 156 3.6 30.4 15.13 1.14
4. PPM - 5GC 132 3.7 20. 3  7.27 0.06
5 MH - 123 130 4.1 30. 3 0. 39 0.99
6. HC - 4 134 3.0 26.0 11.67 0. 93
R-55 B 141 3.3 23.5 5. 36 0.71
; R-54 133 4.0 20.1 3.41 0.62
9. ICMV- CI 111- 129 3.5 21 .0 6.01 1.04
lo. ICMV-C2132 152 3.0 24.9 14.01 1.22
11.  icmv-c44G 143 4.4 30.4 4.53 0.63
12. DPBr-C3l 135 3.0 25.7 10.71 0.02
13. DPBP-C32 131 3.0 20.1 3.25 0.79
14. DPBP-1C-C62 146 2.5 16.7 10.64 1.01
15. ICMS-C35 3 164 3.0 29.9 6 .00 0.05
16. L/C-11 - 137 3.0 22 .C 7.17 0.79
17. LC-12 151 4.7 32.C 0.50 0.70
10. LC-14 133 4.3 31.3 7.61 C.GU
19. LC-1C 117 4.3 24.3 5.07 0. 67
20. Comp. O = 123 5.7 41 .3 6.55 0.93



XXVIli

PatL 5.13 _ . _ _
at-e Fog yield of 49 groundnut varieties during”™Kharif 87

1. Days to  YieLd/ha Disease score Pod quality Kernel
i~ Variety 1-9 scale yée}d
Mat- haul - Pods Tikka Rust She- hg
wer  ure ms (T) (Kg) Iling SMK HIC] 4
% (X) (at -
I: .GEFE) 2 25 105 1C.7 1240 2.8 1.4 76 75.6 53.2  942n
MRGSr ide 24 105 12.9 1220 25 1.8 76 72.5 39.9 927
J 19 25 107 13.0 1220 3.0 2.3 70 71.6 48.5 854
J 21 28 111 16.2 2020 1.5 1.3 65 28.6 65.u 1313
J 22 24 106 12.4 1440 3.3 2.6 82 67.0 46.3 1181
j o 23 105 16.2 1490 3.8 1.5 75 73.7 *5.2 illB
ICGV 86124 25 109 17.8 1160 21 1.9 70 71.1 48.3 012
1 ICGV 56127 26 106 18.0 2330 26 2.3 72 71.8 51.8 1678
K ICGV 86309 30 104 11.1 1090 25 1.6 74 82.6 45.1 807
0. ICGV 86239 25 107 11.1 2220 2.3 1.4 64 58.6 60.0 1421
1. ICGV 86315 26 109 21.1 2290 1.4 1.9 70 84.1 37.1 1603
2 AKG 3 24 108 14.0 1180 2.0 1.3 70 71.5 46.0 826
3. RSHY 12 25  1C8 16.7 2070 2.1 1.8 38 11.8 45.8 787
4.TG 22 26 109 8.4 1670 2.0 2.3 73 61.8 67.0 1219
5.7G 23 25 109 8.9 1560 2.0 1.8 74 955 55.6 1154
6.RG 192 25 106 2.3 2780 3.5 3.1 72 84.9 55.0 980
7.JL 24 WI 24 107 10.2 960 26 1.6 70 61.5 71.8 672
0.DH 30 34 109 20.0 1840 2.0 1.8 70 76.5 33.0 1286
9.DH 31 35 107 14.4 960 1.8 1.3 70 76.9 27.4 072
0. PGN 3 32  1C8 18.9 2530 2.6 1.3 64 56.~ 48.9 1619
1. PGM 1 26 109 20.0 3060 1.8 1.4 75 81.6 52.4 2250i
2.NKGG FDRS 1 24 107 5.5 1020 1.5 1.6 76 74.4 43.8 7751
3.NkGS FDR3 2 25 lea 7.7 440 1.1 1.4 66 51.7 45.0 290
4.NRGS FDR3 3 27 105 7.7 1110 1.5 1.1 64 61.9 46.2 710
5. PGM 2 24 108 16.2 1620 2.8 1.9 70 75.8 42.0 1134
6.PGN 5 28 109 16.7 1960 1.4 1.4 66 70.0 43.2 1294
7. 1CGV Q6GOG 29 106 26.2 1670 1.9 1.5 72 70.9 4~_.2 1202
9. ICGV 80635 26 109 16.9 2020 1.3 1.0 60 46.0 42.4 1212
9. ICGV C6031 26 109 18.9 1780 25 1.6 66 30.0 60.0 1134
0. ICGV 0G02G 26 107 16.7 3710 2.1 1.3 63 59.1 42.6 2337
1.I1CGV 86G22 25 100 19.6 1400 1.3 1.4 60 60.4 42.1 840
2 .1CGV 86029 25 106 15.1 2440 1.9 1.5 73 65.3 43.0 1781
LavG 7: 29 106 16.7  C20 1.0 1.5 72 64.5 41.7 590
r- ICG FDRS & 27 100 21.1 2933 1.3 1.0 63 59.6 37.1 1040
JO 24 (MG) 26 106 15.6 2270 3.0 2.9 72 67.8 50.0 1634
T™MV. 2(ZC) 26 105 14.4 1620 3.5 3.0 66 66.7 30.2 1064
TG 14 (L) 25 106 6.9 1000 4.0 2.5 75 955 51.6 750
VG Ib(MC) 26 107 12.2 1530 2.3 1.6 74 59.3 50.9 1132
9. Dh "E)20 25 106 9.3 1510i 3.0 2.8 70 73.4 42.8 1057
0. 1 11 25 106 12.2  116C 1.6 3.0 72 76.7 49.2 (35
1. DM 632 24 105 16.7 1440 2.6 2.3 75 75.0 36.4 1000
2. Dh 29 27 100 10.0 900 1.0 1.6 50 50.0 41.3 &5gQ
3. 1CGC 35-1 20 106 8.9 1580 2.6 2.1 76 76.0 42.3 1201
8TG 521 26  1L0 16.G 1089 1.4 1.6 76 76.0 57.5 028
IGG6E 52 27 101 7.8 1760 3.0 2.3 75 75.0 51.7 132u
ICGG 121 24 107 14.4 2220 3.3 1.6 67 66.0 50.u 1407
rco: K23 25 104 9.1 8000 4.1 2.0 63 63.0 52.9 501
Lok 2 28 105 12,2 2070 5.u 1.6 76 76.0 43.9 1573
25 1CI 9.5 147u 3.0 1.0 GO 68.0 48 .u 1lu(o



Tabli Ho.

1)

Yield of coconuts for the two year block
of 1986 and 19R7

(Average number of nuts/palm for y™-ars)

- - PO _
no 244
ni 257
N 331
Mean 277
KG 87
K1 353
K2 392
Table No. 1 (i)

S| 10.96

5o 46.67

53 27 .17

Mean 28 .27
cp (5/m)
cb (sm)

- i} Mean
pi P2 Ko Ki k2
205 220 68 268 333 223
346 238 37 368 346 280
289 285 35 412 358 302
280 248 46 349 409
16 37
397 208

CD(N) = 52.5

427 408 @ = 51.1

Yield of coconut for tte- two y”ar block of
1986 and 1987

Mean table

61.

115.
154 .

110

m2 Mean
76 /5. 39 49
05 145 .56 103
17 167 .42 116
.59 129._.46
10.27 6
31.655



Taole Ho, I (111)
_ fnr the two year bls£k.2f.1985 and | 996
Yield data
Mean/
R5 Total
RI R2 R3 R4 for 2 palm/
years year
18 133 192 120 175 538 >3-8
2 95 199 156 115 180 745 74-5
F1 3 107 130 184 137 175 732 73.2
S 20 70 127 163 260 640 64.0
5 86 168 198 226 192 870 87.0
Total 326 700 857 761 881 3525
137 158 182 182 230 896
101 247 246 239 229 1062 89.6
F2 3 124 108 205 142 263 842 106. 2
4 131 62 213 175 110 691 84. 2
5 118 0 173 145 218 654 69.1

Total 611 575 1026 883 1050 4145 65. 4



