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1.Introduction

The National Agricultural Research Project (NA.R.P.)
for the Special Zone covers the problem regions of the
state, viz., Onattukara, Kuttanad, Kole and Pokkali areas
of Quilon, Alleppey, Kottayam, Ernakulam, Trichur and
Malappuram districts. The sub project was sanctioned by
I.C.A.R. in the year 1981. It started functiohing with
effect from 30-11-1981 with Kumarakom as the Regional
Research Station and Rice Research Stétion, Moncompu,
Kayamkulam, Vyttila and Kole land Research unit at Mannuthy
"as the sub centres. The main objective of the project is
to find out solutions to the locatibn‘Specific'problems in
the different agroclimatic regions of the service areas of
this region. : ’
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2.0bjective of the Station

The broad objective of the station revolved around
the problem oriented and location specific research on
major crops after identifying the research gaps in the
respective aréas with a view to enhance the production
potential of the tract. The Sp}cific functions of the
different research centres are given below:-
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Research Testing and verification
centre function
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R.A.R.S., Coconut, Coconut based Rice, Pulses, 0il Seeds,
Kumarakoi. cropping systems, crop- vegetables, tubers and
Livestock-Fishery inte- banana.
grated system.
BaBals, Rice € wu s s
Moncompu.
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R.R.S., Kayamkulam Pulses and 0il Seeds Rice
R.R.S., Vyttila Rice~Fisheries Rice

Kole station Rice . Rice-Fisheries
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3.Research requirement of the region

The problems identified for research for the entire
‘region in the last eight NARP Regional workshops conducted

since the commencement of the project are listed below.

3.1.,Prbblems identified for the entire region

3.1.1. The coconut Root (wilt) disease. _
3,1,2° ' Management practices on the yield of Root (wilt)
- affected palms. '
3.1.3. Salvinia infestation.
«1l.4.  Identification and control of weeds.

S uds Onattukara region

3.2.1. Evaluation of Tall PhOtUQGHSlthE High Yleldlng
varieties of Rice for 2nd crop season.

3.2.2. Varietal lmprovement to suit cropping pattern.

3.2.3. Varietal screening of groundnut, castor and vege-
tables for rice fallows.

3.2.4. Lack of improved varieties of minor tuber crops
‘suitable for the region. ;

- 3.2.5. (a)Absence of high yielding, sallne resistant

variety eulted to the orumundakan areas of the

region. :

(b)Identlflcation of rice varieties hav1ng dormancy .



Crop Management

3.2.6. Standardisation of economic weed control for dry
sown paddy and for garden lands.

3.2.7. Standardisation of the different water management
technique.

3.2.8. Water table fluctuations and its effect on crops.

3.2.9. Possibilities of conservation irrigation.

3.2.10. Intensification of Research on the manurial aspects
(method, time and form of fertilizers) in relation
to moisture conditions for the dry sown.lst crop of
paddy .

3.2.11. Drainage in relation to crop production.

3.2.12. Reasone for the non-adoption of HYV of rice by the -
farmers during the second crop season.

3.2.13. Method of application of azolla and its utilisa-

‘tion for the succeeding crops for improving the

» organic matter status of the region.

3.2.14. Compariscn of complex fertilizers and straight
fertilizers on sandy so.'l..

3.2.15. Organic recycling. ; :

3:2:16. Split application of fertilizers for paddy.

3.2.17. Effect of age of seedling on the nutrient uptake

‘ from soil. |

3.2.18. Iron toxicity in soils.

3.2.19, .Changes in cropping pattern and scope for mixed and

| relay cropping in garden and wet lands.

3.2.20. Standardisation of fertilizer schedule on the basis

Avbf new categorisatioh of nutrient status of soils.

3.2.21. Effect of sea water irrigation for coconut gardens

in sandy soils. ‘
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Abnormalities noticed in paddy crop due to the
application of 2,4-D.

Fertilizer recommendation for cheradi variety of
rice. _

Water management‘on sesamum.

Recommendation for fertilizers and pesticide appli-
cation to vegetables .

Application of sodium chloride to coconut.
Suitable post harvest technology to avoid the
germination loss of paddy during harvest time.
Low cost technology for sowing paddy seeds in
Onattukara region.

Crop Protection

Standardisation of preventive and curative measures.
(a) Control of stackburn disease of rice.

(b) Control of the weed striga using herbicides.
Social Science -

To work out the economics of different crops grown
in rice fallows.

Kuttanad region

Varietal‘improvement of vegetables for summer
féllows. " | |

Varletal 1mprovem@nt for B.P.H. resistance.
Varletdl 1mprovement for short duration tapioca
varletles and their fertilizer recommendatlons for
Kuttanad conditions.

Evolution of sheath blight tolerent variety of rice
for Kuttanad. :

Breeding rice varieties with dwarf nature and
tolerance o salinity:and aikalinity for the kari
soils of Kuttanad. o /
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Lack of varieties ‘suited for Kootumundakan areas of
Kuttanad.

Absence of H.Y.V. of rice suited for mundakan
season. '

An improvement to Jyothi with resistahce'to slow
blight .

Evolving rice varieties tolerant to chemical
stresses like acidity, salinity etc. for kari lands
of Thakazhi area extending about 4000 ha.

Crop Management |

Weedicidal trial for the wet direct sown rice.
Standardisation of tillaée practices.

Time and method of application of weedicides.
Investigation on the changes in Eco system of
Kuttanad due to Thanneermukkom barrier.

Nutrient removal due to frequent washings.

Testing the possibility of zero tillage.

Lime requirement and type of liming material for
different padasekharéms. o

Insecticidal pollution of river water.

Pesigning of machinefy for salvinia control.
Fodder cultivation as intercrop in coconut garden.
Suitable intercrop for coconut garden of low lying
Kuttanad region. ‘_ 4J |

Scope for' integrated coconu{écattle, coconut-f ish,
coconut=prawn, coconut=pig fafming and their
économics.

Standardisation of agronomic techniques for
vegetables., |

Identification of suitable varieties and standar-

disation of agro-techniques for rainfed banana.
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Feasibility of mixed application of water soluble
phosphatic fertilizer (Factomfos) and acid soluble
phosphatic fertilizer.

Split application of phosphatic fertilizers.
Evolution of a low cost production technology by
adjusting the cropping seasons of rice in

Kuttanad region.

Specific recommendation of fertilizers for different
tracts of Kuttanad.

Fertilizer recommendation for Cheradi varieties of
rice in Mundakan séason.

Investigation on the decreasing trend in the yield
of rice (Jyothi) in spite of continuous application
of recommnended dose of fertilizers. '

Alternate source of 0.M. for rice other than F.Y.M.
Fertilizer recommendations for coconut and cocoa.
Time of fertilizer application for banana and
tapioca. |

Fertilizer recommendation for M4 variety of tapioca.
Fertilizer recommendation for betelvine.

Effect of application of common salt in paddy.

Need for the application of common salt before
planting cashew in laterite soils.

Control of Echinocloa using weedicides.

'Na' and 'S' nutrition on cocanut.

Evolving fertilizer recommendations for Kootumun=-

dakan rice.

Control of‘épirogyra in Kootumundakan rice in
Kuttanad region.

Lack of a suitable device for directing the spray
fluid for BPH control.
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Bark splitting in tapioca.

Scope for the multiplication of azolla.

Lack of standardisation of lime requirement.
Skipping over o,fVPzO5 for rice in Kuttanad.
Yellowing of middle whorl of leaves of coconut
palms.

Standardisation of fertilizers for the newly
released rice variety'Pavizhom'.

pZOS application along with N & K as top dressing
in flocded rice soils.

Time and dose of fertilizer application for banana.
Fertilizer recomnendation far paddy in kari lands.
Problem of Ischaemum sp. of weed infestation
Feasibility of applying calcium carbonate as top
dressing instead of lime.

Drying of emerging inflorescence in coconut palms
of 10-15 years old in certain parts of Kuttanad
(Haripad).

Possibility of fertilizer application during summer
months in irrigated areas when irrigation is done
with saline water. "

Application of common salt at different doses of
50~150 kg/ha as basal and tcp dressings upto panicle
initiatiun stage.

Management practices of all vegetables.

Suitable fertilizer recommendation for kari land
paddy cultivated in Thuravoor area of Alleppey
district to an extent of 3000 ha.

Application of Magnesium sulphate to control yellow-
ing of paddy.
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Possibility of reducing weed growth by uSing‘high
seed rate. g |

Effect of common salt for controlling weed growth.
Reasons for the decline in the size of nuts noticed
near andhakaranazhi in an area of 200 ha.

Reasons for soil compaction and hardening in paddy
fields applied with Mussoriephos.

Suitable weedicides for controlling Kavada.

Effect of foliar application of urea in banana after
the fourth month of planting.

Standardisation of the dose of fertilizer applica-
tion for Ambakkadan variety of tapioca.

Leaf roller attack on‘paddy,\

Bacterial leaf blight disease of paddy.

Etiology of the newly observed disease of coconut,
drying of inflorescence and middle whorl of leaves.
New.diseaée of Nendran which . .is suspected to be due
to nematodé.

Bacterial wilt of tapioca. ‘ ,
Feasibility of pouring oordeaux mixture in the crown
of coconut palms instead of spraying.

Feasibility of application of 1% Hinosan for
controlling bud rot of cooonut.

Attack of rats and squirrels in cocoa, and birds in
vegetables.

Effective control measures for rodents.

New disease of /banana known as Kalluvazha.

Lack of effective combination sprayingvSChedule éf
insecticides and fungicides together to minimise

the expenditure on spraying.
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Efficacy of copper fungicides like bordeaux mixture
in controlling the disease of paddy.

Pouring bordeaux mixture, Hinosan, Dithane M-45 and
and Copper oxychloride at the crown for controlling
leaf rot, instead of spraying to reduce the cost of
application. '

Control measures for controlling cock chaffer
beetle in the soils without adversely affééting the
tapioca and other intercrops. A
Suitable control measures against the pest noticed
in. sugarcane similar to rice bug.

Lack of a suitable substitute to propanil to
control Echinocloa (sp)

Standardisation of the guantity of water recommended
for spraying one hectare of paddy crop in different
stages.

Fabrication of an effective spraying device against
sheath blight and BPH. | -

Cause for the sudden wiltiﬁg of coconut palms in
Kuttanad area.

Cause for the mid whorl yellowing and suggest
suitable control measures.

Find out effective remedial measures for the control
of quick wilt disease of pepper. '

Methods to control Eleocharis other than the present
mechanical way of removal.

Integrated paddy-cum~fish/prawn culture.

Aquaculture investigations.

Cage culturing of fishes/prawn.

Socio~economic problem of aquaculturists.

Duck=-cum=fish culture trials.
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3.4. Pokkali Region

Crop Improvement

3.4;1. Varietal improvement and screening of saline tolerant
variety evolved elseghere.

3.4.2. Lack of salt resistant variety of rice of pokkali
rice. T

3.4.3. Lack of a bacterial leaf blight tolerant variety
for pokkali area.

Crop Management

Bed.d 5 Utilisétion of nutrients by pokkali crops time and
method of application of fertilizer.

3.4.5." -Lack of resﬁonse to potash application.

3.4.6. Investigations of fertilizer application.

i 1. Tidal effects on‘soil properties.

3.4.8. Standardisation of cultural methods.

3.4.9. Soil and water characteristics at different stages
of crop growth. T

3n 4. 10 Fertilizer;recomméﬁdation for coconut garden,

' irrigated with salt water in the sandy tract.

3.4.11. Lack of sufficient geed nultiplication programme.

3.4.12. Weed control in pokkali lands.

Crop Protection

3.4.13. Stem borer, leaf roller, case worm and their control
» in pokkali region.
3;4;14° Chemical control of paddy pests'on pisdiculture.
3.4.15. a) Insecticidal control of pests and diseases 1in
pokkali area. ; _
b) Plant protection in pokkali rice using chemicalé

without causing harm to fish fauna.
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Fishery Science

Pesticidal application on the survival and growth of

prawns .

StandgrdngtiQn of suitable prawn/fish culture for

pokkali area and working out their economics.

3.5.6.
3.5.70' ¥

FeSeBa

Kole Region

Crop Management

Lack of saline resistant short and medium duration
varieties suited to kole region.

Standardisation of water and fertilizer managemen t
practices.

Lack of suitable short duration varieties of black-
gram, greengrarr and rice crop.

Severe acidity and iron toxicity resulting in stun-
ted growth, reduced tillering decaying of roots, dis-
colouration of leaves and unfilled grains.

Crop Prgtection

To determine the optimum dose of granular insecti-
cides like carbofuran in kole lands.
Stem bleeding 'in Cocomw: gardens.
Standafdisation of fertilizer recomm=ndations for
rice.

Lack of saline acid resistant short and medium
duration varieties of rice.

Sever: acidity and iron toxicity and consequent low

productivity of rice in kole region.



4 . RESEARCH

(a)Salient research results: achieved under the PrO]eCt

(highlighting inter disciplinary research efforts)

4.a.1l., R.A.R.5., Kunarakom

-

Crop Improvement

Evaluation of vegetable type cowpea for intercropping in
the cbconut gardens of Kuttanad.

Three cowpea varieties Madjeri Red Plain, Manjeri
mottled and Kurutholapayar were selected for multi-
locational trial based on studies condﬁctéd during the
period 1984-'87. vVariéﬁy Manjeri Red Plain recorded an
yield of 10900 kg/ha of green pods. This variety is
proposed to be released as a variety suitable for the
zone.

“valuation of short duration tapioca cultures for

'reclalmed soils as intercrop in coconut gardens.

Tapioca cultlvar Ramanthala recorded an yvield of
27.46 tons/ha outyielding all the rest of the varieties
put under this trial. Ramanthala seems to be a promis-
ing variety of tapioca for intercropping in coconut

gardens.

Crop Management
Standardisation of agro techniques for vegetables and
tubercrops in the reclaimed soils of Kuttanad.

- Results of trial conducted on the NPK requirement of
vegetable type cowpea 1dent1f1ed 10:20:10 kg/ha as the
best NPK combination for the crop in the reclaimed
alluvial soils of Kuttanad. This results have since
been incorporated in t he Package of Praétice Recommen -

dations of Kerala Agricultural University for 1988.



The existing fertilizer recommendation for bhindi is
50:10:35 NPK kg/ha. This has been modified to 75:5:15
kg/ha based on experiments conducted at the typical

reclaimed alluvium as .prevalent in Kuttanad.

Crgp Protection

The results of special staining of thin sections of
of herbaceous plants showing susoected MLO disease
symptoms indicated negative reaczions in respect of all
the samples tested. Seven speciss of plants which are
found predominent in the root (wilt) affected tracts
were subjected to the study. 1In so far as none of the
plants tested could be suspected as carriers of MUY, it
would be unlikely for these specizs of plants to be
collateral hosts of root (wilt) pathogen..

Results of survey on the diseases of oil palm in
Kerala revealed presence of two new diseases in oil palm.
The lesf rot amd fruit réta The zssociated organisms
are isolated and sent for identification. A

Investigations conducted on the diseases of bamboo
and reeds (STEC Project) in «erala resulted in the
identification of six diseases, mo3t of them béing first
report from India.

Fisheries Science

Studies or culture of fishes and prawns as follow-up
crop in paddy fields show that marketable and table
sized fishes could be harvésted when grown in the
interphase period (5-6 month) between two paddy crops
under Kuttanad condition.
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Preliminary studies indicate that fish cum duck farming

is a viable system under Kuttanad conditions.

R.R.35., Moncompu

Work on evolving high yielding blast resistant rice
varieties resulted in the selection of following cultures

which registered yield above 4 tons/ha.

DeSighation Paréntage
28-10-1 ’ Mo5 x Sona
I -1 73 ; e
29=2=3 Rasi x Mo5
"36=4-1 Mo6 x Rasi

Comparative yield trials are being conducted to arrive at
the final selection.

, ice culture 153-<1, a medium tall, short duration variety
evolved at Moncompu was tested against pest and disease

tolerance and found to be promising.

Studies conducted on the economics of weed control in
direct sown rice under Kuttapad condition revealed that the
use of herbicide benthiocarb and “utachlor were the best
substitutes to hand weeding. The cOst'benefit ratio favours

the use of herbicides in rice fields for weed control.

Screening trials against tolerance to acidity, salinity,
iron aluminium and manganese conducted with hundred and
twenty four rice varieties indicated that varieties IR=8,
Rohini, Cul.25315, Jaya and Supriya tolerated the .salinity
and iron toxicity prevalent in the kariféoils of Karumadyw

Thakazhy areas of Kuttanad.
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Crowth studies with four rice cultivars revealed that
culture 153-1 and Mo6 registered higher grain yield at
90:45:45 fertilizer level and they were found more

responsive to fertilizers than the rest.

Trials conducted to identify the vulnerable stage of
crop growth and to asées~ loss due to concurrent pest
infestation resulted in concluding that incidence of ma jor
pests was high at late tillering and early reproductive
Stages and plant protection during these periods helped in

reducing damage.

Qualitative and quantitative studies in Nitrogen fixing
picroorganisiis in Kuttanad soils revealed that the popula-
tion of bacteria and fungi was higher in kayal soil, whereas
the population of actinomycetes, Nitrogen fixing bacteria

.« Blue green élgae was highér in karapadam soils.

R.R.S5., Kayamkulam

Combined application of organic (COwdung at 20 kg N/ha)
and inorganic (60 kg N as Ammonlum sulphate) manures was
found to be more benufltlal for [ 'ice yield, than. the
application of inorganic manures alone, in the sandy loam

soils of Onattukara.

4(b)Details of programme of research not taken Up, if any.

NIL

4(c)Likely chancges new experiments propoopd in view of

experience gained. : NIL
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5 . EDUCAT ION

l.Details of participation of NARP staff in teaching
| Assistant Professor (Microbiology) continued to be the
member of Advisory Committee of one P.G.student.
2.Training of scientists for acquiring knowledge.
Sri.Jose Abraham, Jr.Asst.Professor (Agrl.Engineering)
was deputed for undergoing training on mangrove management.
6 . EXTENSION

a)Seminars/workshops

» T & V workshops were regularly conducted in all the 4

centres of the project under the chairmanship of the concer-

ned head of station. Senior scientists also attended these

workahops as resource personnel. The X NARP =wnal workshop

was conducted during 6-7 September,‘l988 at this étationu

b)New problems received from extension staff and action taken
NIL

c¢)Training (Training programmes arranged) _
A training programme was conducted on Mushroom Culti=-

vation to 35 unemployed youths during this period.

d)Adoption of village, farmers camps at stations, nunber of

farmers visiting the station.

The following villages were adopted under Village
Adoption Programme.

1.Kumarakom (R.A.K.S., Kumarakom) -

2.Pathiyoor (R.R.S., Kayamkulam)

3.Keerikkad (R.R.S., Kayamkulam)

4 .Poonithura (R.k.5., Vyttila)

5.Moncompu (R.R.S., Moncompu)

Demonstrations on duck cum fish culture were taken
up at the R.A.R.S., Kumarakom in addition to School

Adoption programmes in Moncompu.
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¢)Contact of research scientists with extension off icers

\

Scientists numbering 3-5 from each centre of the
region acted as respurce personnel of the district T & V
work§hops and maintained contact with extension officers.
The scientists also attended to problems in the ficld
(diagnostic teams) in association with extension staff.
The scientists also actively participated in the different
training programmes organised by extension staff. A very
effective linkage between scientists and extension staff

exists in this region.

f )Specific research practices recommended to extension

agencies and extent of adoption.

The results of research carried out and package of
-~ zlce recommendations were made available to the

exwension agencies then and there.

g)Major constraints in the adoption of research recommen-

dations if any:

NIL



l.Varietal Improvement

Rice Research Station, Moncompu

1.1. Evolution of blast resistant varieties

With the objective  0f evolving high yielding
varieties with blast resistance, Mo 5, Mo 6 and Mo 7 were
crossed with the blast resistant varieties Rasi, Vani and
Soﬁe (improved). The breeding programme is in the

comparative yield trial stage.

During the punja season of 1987-'88, the follow1ng
cultures exhibited yield potentials above 4 t/ha :
28-10-1, 28-17-2 (Mo 5 x Sona), 29-2-3 (Rasi x Mo 5),
36-4-1 (Mo 6 x Rasi). However, the best yielder was the
check variety Mo ¢ (5.2 t/ha) All the cultures mentionsd”
above are tolerant to blast with the score ranglng between
1 and 3. Mo 4 recorded a score of 2. ;

122 Improv1ng the y;ela and qual1ty of rice varletles by

induced mutatlon._

The am of the experiment was Etb evolve high yielding
varieties suited to the conditions existing in Kuttanad.
The traditional as well'és modern - Varieties‘were*subjected
to gamma radlatlon at varylng doses and selection made from
the progenies for des1rable agronomic traits including
grain yield. Now, the breeding programme is .in the CYT .=_.ou.
stage. ’ ¥ R ek

During the punja season of 19871'88, 22 cultures
were identified as promising based on yield and pest and
disease reaction. They will be put to test during the

next season.
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1.3. Breeding for high yield and multiple resistance

This experiment has thz specific objective of breeding
varieties with potential yields of 8 t and above and
multiple resistance to pests and diseases. The donors for
multiple resistance used in the breeding programme included
Chennellu, Ptb.18, Ptb.33, IR 5, IR.42, Culture 954 and
Culture 25331. Mo 4, Jyothi, Mo 5, Mo 6 and IR 8 were used '
as donors for high yield.

None of the cultures showed yield potentials above
8 t/ha during the current season's trial. However, seVeral
of them did exhibit multiple resistance to pests and
diseases. The trial will be continued.

1.4. Breeding for high yielding varieties specifically suited
for the additional crop season of Kuttanad

Pokkali 372, Mo 1, Kuruka and Culture 12814 were
crossed with the popular high yielding varieties Mo 4, Mo 5,
Mo 6, Mo 7 and Jyothi and selections made for high yield,
better grain quality and seed dormancy.

During the punja season of 1987-'88, a preliminary
yield trial with 26 cultures was conducted. Based on yield
and reaction. to pests and diseases, 20 cultures were
selected for further testing.

1.5. Evolution of gall midge resistant varieties

Mo 4, Mo 5, Mo 6, Mo'7, Jyothi, Culture 93 and
Culture 153-1 were crossed with the gall midge tolerant
varieties Surekha, Kakatya, Pothana, Mahaveera, WGL 26889,
Phoolum, Moirangphu, and Ritiang and single plant



selections made with the Objective of identifying a high
yielding, gall midge resistant variety for the Kuttanad

tract.
Sl.No. Cross No,. Designation No.of plants
: : selected
1 M 59 Surekha x Mo 5 _ 11
2 M 60 Kakatya x Mo 5 L
3 M 61 Pothana x Mo 5 -
4 M 63 Mo 6 x Pothana 2
5 M 64 Pothana x Mo 4 4
6 M 65 ‘Pothana x Mo 7 4
7 M 66 Kakatya x Mo 6 3
34

LR T T L pppa—"

In addition, the following fresh crosses were also

made.
M 70 Mahaveera x Mo 5
2 M 71 ‘7 X Mo 6
3 ‘M 72 ‘o x Jyothi
4 M 73 ~+¢ .. x Culture 93
5 M

74 o x Cutture 153-1.

1.6. Breeding high;yielding varieties suitable for the
karilands of Kuttanad

The parents involved in the cross breeding programme
1ncluded Kuruka, Chettivirippu, Vyttila 1, Vyttila 3,
Culture 2533, Mo 4, Mo 5, Mo 6, Mo 7, Jyothi and, IR 5.
The first two cultivars are widely grown in the Thuravoor
kari of Shertallai taluk.
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During the puncha season of 1987-'88, 39 cultures
belonging to the F 5 generation were raised at Moncompu and
at 5 locations in the Karumadi area. These cultures were
screened for their reaction to high acidity. Several of
them showed a fair degree cf tolerance to acidity. The
yield data ranyed from 3 t/ha to 5 t/ha.

The selected cultures will be put to test during the

next year.

1.7. Developing male sterile lines

The project was taken up with the objective of deve-

loping male sterile lines for use in hybrid seed production.

Three cytoplasmic male sterile lines viz., Pankhari
203 A, V 20 A and Ms 577 A and their maintainers received
from IRRI were maintained. Male sterile lires of the
popular high yielding varieties like Mo 4, Mo 5, Mo 7,
Jyothi and Jaya have been developed. The following crosses
were made during the puncha 1987-'88 to identify restorer

lines: 3
Mo 5 A x IR 54; Jyothi A x Cul.129, Jyothi A x Cul.l70.

The wark will be continued.

1.8. Evolving a short duration variety of rice

This project was taken up to study the yield perfor-
mance of the medium tall short duration variety Culture 153-1
(IR 1561 x Ptb 33) evolvedat Moncompu.

The culture 153-1 was found tc be promising with
respect to yield and tolerance to pests and diseases in

the current seasons trial.
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1.9. District trial with selected AICRIP cultures

This was a trial sponsored by the AICRIP, with 3
cultures (OR 131-3=1, OR130-2-5, OR 131-3-3) and 3 check
‘varieties (Mo 5, Mo 6 and Jaya) with the ultimate. objective
Oof selecting promising cultures suited for the tract.

The culture OR 131-3=1 derived from the cross
Kumar x CR 57 recorded the highest yield of 4.9 t/ha at
Moncompu. In the multilocation trial (6 trials) also it
topped the list with a mean grain yield of 3.5 t/ha
(Table 1). | |

Table-1. Yield performance of rice cultures in the M.L.T.

(Kg/ha) '
Culture Monco- Patt- Kayam= Kumar- Mann~ Kara- Mean
mpu ambi Kulam akom uthy mana

oo e o = e - = s e = o = e o o " - e e o - - oo exn 0 o >

OR 131-3-1 4900 2197 3307 2755 29685 4393 3523
OR 130=2-5 4450 2652 4062 2785 2685 4264 3483
OR 131-3-3 4450 2689 3622 2625 3070 3189 3274

Mo 5 3650 2856 3194 1805 2745 2316 2761
Mo 6 . 4760 2477 3594 2135 2955 2537 3066
Jaya 4700 2802 2695 1650 3255 3727 3148
C D (GC.05) 719 115 798 411 565 698

—— e -y e - o = -n an e o e en - e = on e o e ons oy enm

1.10. Uniform variety trial-3 (AICRIP)

The comparative performance of 16 medium duration
varieties was studied in this experiment, using Mo 5 as the
local check., IET 9361 (PPW 6-13 topped the list of varie-
ties in grain yield (8 t/ha). IET 9363 (RPW 6~13) ranked
second (7.5 t/ha).



1.11. Preliminary variety trial (AICRIP)

Fortynine entries of 22l ¥ maturing rice selections
were yield tested in a simple lattice design using Mo 7
as local check during the puncha season of 1987-'88., -
IET 8092 (Rasi x WOL 22245) ranked first in yield (6.0 t/ha).
The incidence of sheath bligat and sheath rot was, however,
high in most of the entries. No selecticn was made,

therefore, for future screening.

1.12. Sheath blight resistant variety trial (AICRIP)

The yield performance of 22 sheath blight resistant
varieties were studied in this experimer.t using Mo.6 as
local check during the puncha season. Out of thése, 11
entries did not flower. Out of the entries which flowered,
IET 10663 (Pankaj x Swaradhan) recorded the highest yield
of 5.8 t/ha). ’ ‘

Rice Research Station, Vyttila.

1.13. HybridisationAprogramme b Improvement of Pokkali Rice

The object of the project was to evolve high yielding
varieties suitable for Pokkali tract by takdiag up crosses
between present Pokkali varieties and modern yielding

varieties.

A comparative yield trial of 3 cultures with Vyttila 1
and Vyttila 3 as control was conducted. Inépite of the
adverse conditions the cultures gave higher yield than the
control varieties. The yield difference was statistical 1y
significant md the culture 906 gave the highest yield of
3217 kg/ha (Table 2).

-
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Table=-2. Grain yield and othsr important characters. of
pre-=release cultures.

e e o s e =3 e 2 o o = e o e = wa e o e xe = e T e e

Culture . Flowering dux- No.of Weight Grain
No. : ation (days)  grains/ 1000 yield
v v panicle grains (kg/ha)

(g)

- aw  ew em  eme  e»  om e e we €3 e o 2 wn @a wm em e> en a3 ea e om  @mw  tn 8 soae

904 93 - 1n7.0 Ak.a- 8132
905 20 132,83 30.8 3188
206 89 iig.3 31.2 @ 3gL7
Vyttila L 88 102.0  31.3 2533
Vyttila 3 | 87 115.0 ° “382.1 2780

- oz - o e wzn - s e o ] o e e o e e 2 rom wmm

All the three cultures gave higher yield than the
control varieties. Moreover, the cultures have very good
desirable plant characters such as duration, plant height

and grain size.

1.14. Breeding for earliness in the variety Mashuri by

induced mutation
The object of the project was to reduce thetduration
of the variety Mashuri by using physical mutagens.

Six early mutant cultures oﬁthe variety Mashuri have
been evolved under this project. These cultures were in a
comparative yield trial with Vyttila‘1 and Vyttila 3. The
Crop was harveéteduin?October and due to the adverse
condition of éalinity during the productive phése the grain
yield was considerably reduced. '

All the six mutant cultures have desirable duration
{Table 3). ‘Though the crop was very badly affected by
salinity, the cultures gave fairly good yields comparable
to the yields of control varieties. The trial has to be
repeated. '



- Iable=3. Grain yield anc other important plant characters
of Mashoori mutants.

- s - = - e o e - e sy o v s —cn - s e - e o o oo e - e san - - o -

Culture No. Flowering No. of Weight Grain
duration grains/ of 1000 yai.:1ld
(days) panicle grains (kg/ha)
=== mmm mmemme e e een aon afg) mem cem e
88«12~59 75 162 17.2 1760
88-2-49 77 103 202 2530
87=-5=48 79 112 19.8 2140
88-3-50 82 113 19.0 2210
88-8-55 81 146 19.2 2180
88-10-~56 80 132 18.0 2510
Vyttila 1 84 101 30.6 2570
Vyttila 3 85 126 29.4 2430

- cmwe " ens son e - o ©n - o - o s “- ez e o e - o 2 s w - o« v coan e oweman

1.15. Breeding high vielding rice varieties suitable for

PokkKali area by hybridization

The object was to evolve high yielding rice varieties
suitable for Pokkali area by hybridization between Pokkali
varieties and IR 5.

Seven hybrid cultures selected from the F7 generation
(Vyttila 2 x IR-5) during '86-'87 were in a replicated pre-
liminary yield trial during the year 1987-'88. Another set
of fifteen cultures selected from F7 generation (vyttila L x
IR 5 and Ponkuruka x IR 5) were also in an unreplicated
preliminary yield trial and Vyttila 1 aad Vyttila 3 ware
used és control in both these trials. Out of the seven
cultures in the replicated trial six cultures gave signifi-
cantly higher yield ranging from 3555 kg/ha to 3900 kg/ha



while the control varieties Vyttila 1 and Vyttila 3 gave
2222 kg/ha and 2866 kg/ha, respectively (Table 24).

Table-4. Grain yield and flowering duration of cultures

under CYT

Culture/Detalls Flowering duration Grain yield o

No. » T (days) (kg/ha)

Culture 852 90 ~ 3555.5

- 854 92 7322

857 - 91 | 3784.4

858 92 5 3755.5

868 93 " 3777 o 7

869 95 . 3900.0

871 89 3144.4

vyttila 1 | 87 03302

vyttila 3 | 88 . 2866.2

= = am - cn - = - o - e - o e wm P e oo’ omo on e w2 —— o o o e I

1.16. Breeding for earliness in the variety H4 and SR 26 B
by induced mutations -

The objective of the prOJect was to reduce the duration
of the varieties H4 and SR 26 B by using physical and

chemical mutagens.

A comparative yield trial of five mutant cultures
of the variety H4 was conducted with Vyttila 1, Vyttlils 3
and Cul. 53 as checks. It was a drought year’and the
" rainfall was very little especmally durlng the month of
August and September when the crop was ln the productive
phase. 'The salinity in the field rose upto 9 ppt during
the last week of aAugust, '87 resulting in the reduction

of grain yield. The trial will be repeated.



1.17. Collection, maintenance and utilisation of saline

resistant rice varieties:

The objective of the project was to have a collection
of saline resistant rice varieties suitable for Pckkali
areas and also to use fresh varieties to ewvolve new salire
resistant rice varieties suitable for the sal ine areas in

the state.

Forty three saline resistant rice varieties and types
were collected and maintained under this project. The .
establishment of seedling after transplanting was normal and
the growth of plants was good in the initial stages. But
the lack of rains in the month of August and the consequent
increase of salinity affected most of the varieties.
Harvesting was done in October. The plant characters such
as height, duration, number of productive tillers, number
of grains per panicle, 1000 grain weight and reaction to
pests and diseases were collected and recorded in all the
varieties. One variety - Ponkuruka - fraom this collection
has already,been.used in one of the hybridization prograunme

in this station.

2. CROP MANAGEM=NT
Regional Agricultural Research Station, Kumarek om

2.1. Optimisation of dose and timing of 2,4-D application

to reduce phytotoxic effects in rice

This experiment was taken up to find out the optimum
dose and time of,K goplication of 2,4=D sodium salt for weed
control in rice, without causing any phytotoxic effect on

the crop.
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The treatments consisted of factorial combinations of
four doses and four stages of application of 2,4-D sodium
salt, which will be compared with one weed free control aad
one unweeded control. The test variety was Jyothi.

Work done

har@ggtgéeld experiment was laid out during August 1987
and/during January 1988, Observations on toxicity to rice
seedlings, weed count, fresh and dry weight of weeds, weed

SpPp, as on 10 DAA and 60 DAS and grain gnd straw yield were
recorded.

The doses and stages of application had a very signie-
ficant effect on the toxicity to crop, Application of 2,4-D
at 10 DAS produced more number of deformed seedlings. The
25 DAS application had the least deleterious effect on the
Crop. As the dose of weedicide increased from 0.25 to
1.OOVKg the seedling mortality increased from 2.352 to
4,394, Regarding the weed control efficiency of 2,4-D, a1
the doses except 0,25 Kg/ha of 2,4=D had significantly
recuced the number of weeds. Among the stages of application

20 and 25 DAS were found to be the most effective (Table 5).

Table-5. Effect of doses and Stages of application of 2,4-D
sodium salt on No. of weeds/sq.m :

- e o - oy - s en - ono e -0 e o - en o -3 e e -3 o ey w0 = e eea = e o -3 no e en

Doses of 2,4-D Stages of application Mean
‘(kg/ha) 10 DAS 15 DAS 20 DAS 25 DAS , (doses)
0.95 3.9969 5.7503 4.2294 4.5680 4.636
0.50 1.6667 3.3744 1.6667 3.2019 2. 4T
0.75 1.0000 3.5028 1.6667 3.3744 2.386
1.00 3.5028 3.7353 1.4120 1.8685 2.630

= e e ] = e o 3 o e otx o e € e - o ez wn = o e —— o e o

2.542 4.091 2.244 3.253

= - e e e s =0 e e o e e ~®gacia o e oo e - e oa =0 wo e

C D for comparing stage and dose means : 1.274

ey en e e



The effect of the¢ treatments on rice grain yield was not
significant both in the case 0of stage and dose of gpplica-
tion. However, 1.0 kg/ha of 2,4=D sodium salt gave almost
similar yields. Among the stages of application though the
effect was not cignificant 20 DAS application gave the
maximum grain yield.

Considering all the above it can be concluded that the
dose 0.5 and 0.75 kg/ha of 2,4-D sodium salt is as effective
- as the present recommendation of 1.00 kg/ha for rice weed
_control. Among the stages of goplicaticn 20~-25 DAS applica-

tion is optimum.

2.2. Performance of Azospirillum in the acid sqils of

Kuttanad
The effect of Azospirillum on the yield and nitrogen
use economy in rice was investigated in this trial (observa-
tional).
Design : A C.R.D. under pot culture in green house, using
the peat based Azospirillum supplied by the Agricultural
University, Madurai. The treatments were:
i)Sowing treated seeds + Half the doze of Nitrogen, Full
P and K in splits.
ii)Sowing untreated seeds + Full dore of nitrogen, Full
P and K.
iii)Soil application and sowing + Half doze of nitrocen,
full P and K.
iv)No application and sowing + Full doze of nitrogen,
full P and K. |
v )Soil gpoplication and planting + Half doze of nitrogen,
full P and K.

:
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vi)No application and planting + Full doze of nitrogen,
full P and K.
vii)Seedling dip.and planting + Half doze of nitrogen,
full P and K.
viii)Seedling dip and planting + Full doze of nitrogen,
full P and K.
ix)Control, No treatment and no fertilizers.
Fertilizer doze 90:4545, Variety - Jyothy,

Replication - 3.

The grain and straw yields were recorded. The grain and
Straw - _samples were analysed for estimating the total
nitrogen. The soil in the pot was also analysed for estima-
ting the pH, EC, Organic carbon, Available P and K (Table 6)

Table=6.Performance of Azospirillum sp. in the reclaimed
soils of Kuttanad (Mean values)

- s e - e e ] e o0 oo e > e ea s w2m exs L e o an < ern ene B ) s orn e =

Treat : Yield Nitrogen contept
Grain Straw Percent- Straw Percen- Grain
e (gms/pot) (gms/pot age m.gms/ age m.gms/
T =« FIC T - <,
1 3.044 130.00 1.019 1325  0.767 23.34
2 1.577 195,18 " 1.018 1274 0.972 15.33
3 2.424 163.40 0.957 1564 1.155 27.99
4 2.427 117.38 0.805 945 1.094  26.67
5 2.414 115.93 1.140 1404 1.20. 28.99
6 2.723 196.08 0.85L = 1669 1.277 34.77
4 4.098 174.26 0.943 1643 1.064 43.60
8 1.775 198.82 0.857 1784 1.094 19.42
Comtrol 0.211 78.46 1.018 704 0.728 15.36
Inference N S Sig. - Sig. - Sig.

The maximum grain yield with higher content of nitrogen
was obtained when rice seedlings were dipped in Azospirillum.

slurry and planted with half the doze of nitrogen.
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2.3. Studies on the nutritional requircment of pre-release

cultures (Cul.l153=1, Cul.200, and Cul.204)
Objective '

To find out the optimum dose of fertilizers for

selected paddy cultures arnd to find out their comparative

performance under differert fertilizer levels.

The treatments comprised of the combinations cf 3 varie-
ties (culture 153-1, culture 200 and culture 204) and 4 NPK
doses (Nl- 50:25:25 (kg N, P205 and KZO per ha),

N, - 70335235, Ny - 90:45:45, N, -~ 110:55255)

During punja season of 1987-88 all the three varieties
responded well in grain yield and straw yield upto 90:45:45
kg N, PZOS and KZO/ha° The highest grain yield of 3.7 t/ha
was oObtained at 90:45:45 kg N'P205 and KZO/ha followed by
70:35:35 kg N, pZOS and K,0 (3.38 t/ha). N, and N, levels
significantly were inferior to N3 with the grain yields of
2.98 t/ha and 3.36 t/ha, respectively (Table 7). The
decrease in yield at N, may be attributed to a higher rate
of disease infestation as is seen in the score on sheath
nlight.

Table-7. Yiecld performance of pre=release cultures at
different fertilizer levels,

3 a2 wees = o ey m = e e me o e - cx o o oo w = e e o ca e - e e - wa

Fertilizer Cul.153=1 Cul.200 Cul. 204 Mean

Sdewsl b _na e
Nl 3333 2750 2850 2978
N2 3517 3383 3250 3383
N3 4183 3583 3417 3728
N4 3567 3333 3167 3356

e w» m ewm Ew em ewm e B wr an mm ow e I I . T T e @ e e e wn emes



Among the three varieties studied Cul,153-1 recorded the
higher yield of grain and straw. Cul.153-1 was found
superior with low rate of sheath blight incidence (Table 8).

Table-8. Reaction of pre-release cultures to sheath blight
as influenced by fertility levels (scoring dore at
maturity).

Fertilizer Cul.153=1 Cul.200 Cul.204 Mean
- oJtevel L L B 556 yon gl me o W R R R e e e s e
Nl 2.9 B 1 3.1 3.02
N2 2.8 3.4 4.1 3.42
N3 32 3.8 3.8 3.61
N, 3.7 4.1 . 3.98
Mean 315 3.58 3.79

i o = = e e e o e 0 e mom - e o - e e >« o " eoo am D esEs  cn ooes

2.4. Permanent Manurial trial

The effect of continuous application of nitrogen,
phosphorus, potassium and lime on. the soil fertility and
yield of rice under Kuttanad condition where straw is incor=-
porated is being studied in this experiment. The treatments

are listed in Table 9,

The treatments did not show any significant effect on
the height of plants, panicle density and grain yield during
the season. The highest straw yield of 6042 kg per ha was
recorded under the treatment 3 where 90 KQ N/ha al one was
applied. The results also showed that P205 in the absence
of N had a negative influence in the yield of straw
(Table 9).
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Table-9. Permanent Manurzal. trial Yield, panicles/m2 and
~disease score of rice as influenced by treatments
Punja 19g7-'88.

Bl .0 g T H Panicles Grain Straw Sheath Sheath
No. <‘reatment. per m yield yield blight rot
(kg/  (ko/h2) score score

I R T =2 G ma mm e = e o o e e s e

1.Absolute control 236.00 3267.~ 4875 2.40 1.27

2.Control (no manuy-
res and with 238.68 3457 4592 4.20 3.20
straw incorpora-
tion)

3.90 kg N/ha as urea 297.32 3817 6047 2 .07 1 x83

4.90 kg N + 45 kg
Pa¥s/ha as urea and ,45 35 3875 5457 2.00 8.27
mussoriphos respe-
ctively.

5.90 kg N + 45 kg K.O
per ha as urea ané 270.68 3600 2782 4.07 3.13
MOP respectively.

6.45 kg B,0, + 45 kg
K,O/ha as mussoori- 253.32 2917 4042 3.93 2:.27
pAos and MOP, res-
pevtively.

7.90kg N + 45 kg PZO
+ 45 kg . K,0/ha.

8.90 kg N + 45 kg

P205 + 45 kg K2O 265.32 3600 4992 187 223

+ 600 kg lime/ha.

9.NPK and lime as
per solil test data.

= TEm Ee Enm et e em ctem cmsl ws e e = em cm es oem WS e me T am e ewm oo oms e e

£ D (0.05) N 5 N S 1152 PR N S

€ o wa S Emen | emoea e QTS = caen o o = - e oo = e @ o e = e am e ams e e

5 314.68 3832 5675 2.93 l1.60

286.58 3575 5432  2.40 1.73
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2.5. Integrated nuttrient management in irrigated rice
(AICRIP) |

The integrated effect of organo-inorganic sources of
. hitrogen on the growth and yield of rice was studied in

this experiment. The treatments are detailed in Table 10.

The effect of treatments was significant for both
grain and straw yields.

Table-10. Panicle density, yield and reaction to sheath
blight as influenced by integrated fertilizer
treatment, punja 1987-88.

- . ‘ 4 No. of Grain ©Straw Sheath
No WEESEIRsS panicles yield yield blight
/m2 (kg/ha)(kg/ha) score
1. Control (no NPK) , 257 3127 8548 . 0.53
2. 20 kg 8,0 + 20 kg .
K,0/ha 2°5 248 3294 8965 1.00

3. 40 kg N + 20 kg P,O_ + g
1 i
20 kg K,0/ha. 275 260 3682 10354 37

4. Azolla + Treatment No.2 249 3544 9382 1.40
5. Azolla + Treatment No.3 255 3699 11563 1.07

6. Daincha + Treatment No.2 252 3640 9103 1.70
7. Daincha + Treatment No.3 269 3907 10729 0.77

‘8. " Daincha + Azolla +

( 10425 1.43
Treatment No.2 = 4099 4,

9. 80 kg N + 40kg P,O. + ‘ 35 : 10521 0.90
10 kg X,0/ha 2°5 28 3507 5 ;
c D (0.05) N S 288 18:5 N S

poe Cx3 Em KT SR ST SO om N eT) | o G R @ emes e D e s Shom D @h C0as | S emn W @nom en oo e s WSew oo oo e

The maximum grain yield (4.1 t/ha) wés_produced by the

treatmeht receiving (Tr.8) daincha + Azolla % 20 kg P +

205
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20 kg KZO per ha. The treatment receiving 80 kg N + 40 kg
P205 + 40 kg KZO/ha (Tr.9) was on par with treatment 9,
however, the treatments 7, 8 and 9 were superior and on par
indicating that daincha and azolla have high potential in

reducing the dependance on chemical fertilizers.

2.6.Weed control trial in transplanted rice (AICRIP)

Objective: To identify suitable herbicide for easy and
economic method of weed controlin transplanted rice. The
treatments are detailed in Table 11.

The results revealed that the weed infestation was
signif icantly reduced by zhe methods of weed control adopted.
However, the yields of T5 and T6 Were significantly lower to
that of Tio0° A higher toxicity of Dowco 356 herbicide com-
pared to othersmight have attributed to the low yield of
grains (Table 11). Among the herbicides tried Penoxalin

1.5 kg ai/ha ané Scarle 1.0 kg ai/ha were the least toxic.

2.7. Weed contrcl trial in direct sown rice undér puddled

condition

‘The objective of the experiment was to identify sui-
table herbicide for €asy and economic weed control in direct
sown rice under puddled condition. The treatmenfs are
detailed in Table 12.

- The results revealecd that Arozin and Dowco 356 were
highly toxic to direct sown rice under the doses tried.
These two chemicals were significantly inferior to the
othérs in grain yield(Table 12) probably due to loss in
plant stand. The highest yield was recorded by the weed
free check (4.95 t/ha) and it was significantly superior
to the other treatments. The next best treatment was
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Taple 11.
- T Toxicity rating, weed weight and grain yield as affected by weed
control practifes, punla '87-88,

Treat Treatments Toxicity Control Dry wt. Grain

No. ' rating. rating of wegeds yield
(g/m™) . (kg/

. R 4 B B e e e o o e S S e Tt e s o R T ha)_ |

T1  Penoxalin 1.5 kg ai/ha. 2.00 6.33 277 4665

Ty  Penoxalin 2.25 kg ai/nha. 2.16 7.33 +22.3 4400

T3  Arozin 0.5 kg ai/ha. 2.14 8.33 18.8 4335

Tq  Arozin 0.6 kg al/ha 2433 8.00 27,0 4515

Ts  Dowgo 356 0.5 kg al/na 2.33 6.33 29.6 | 4250

Tg ~ Doweo 356 0.75 kg ai/ha. 2.50 8.00 18.6 4250

T7 Scarie 1.0 kg ai/ha 2.00 7.00  27.2 4365

T8 Seari: 1.5 kg ai/ha. 2,17 8.33 19,7 4550

Tg  Benthiocarb 1.5 kg ai/ha.  2.17 8.00 17.6 4500

T1o Wsed Free 1.0 8.66 10.5 4815

Tll Hand weeding twice O 5 8.00 19.4 © 4585

(20 ‘and 40 DaT) o
Ti2 Control (no weeding) 1.0 1.00 162 .6 , 1665

R Em e e SR aR SR SR s Ss an S e e e @e e me G e me MR me me  ew e mer  Am  Bw  mm e e @m e e e

WL R SR mm GREE 6 SR Er R W oE @ A W @ G W af EE e er e ae s e me em em ee ae am en @v we em e
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Table 12. Rating on toxicity, weed control, dry matter of weeds and
grain yield as affected by weed control Practices,
punja, 1987-88. '

CELSE m E e e em ma o e e e ae e s e e e e e e T e N N -

W, | Treatments hacing | Reniog poitie * ol
of weeds (kg/
(g/m2) ha)
11  Penoxalin 1.5 kg ai/ha 2.66 6.6 7.2 4100
Ty  Penoxalin 2.25 kg ai/ha. 4.33 TuF o7 7.1 3950
I3 Arozin 0.5 kg ai/ha 4.66 7.6 ' 5.0 . 3166
P4 Arozin 0.6 kg ai/ha 6.00 8.0 . 7.9 . 3083
Ts  Dowco 356 0.5 kg ai/ha 8.00 8.0 4.9 2400
Tg - Dowe® 356 0.75. kg ai/ha. 8.30 8.6 6.4 2166
.™5  Scarle 1.0 kg ai/ha. 2.30 8.0 8.0 3916
Tg  Searle 1.5 kg ai/ha 2.60 8.3 5.8 4066
Ty Benthiocarb 1.5 kg ai/ha.  1.60 7.3+ 7.0 4150
Tip Weed Free check 1.00 B 3«2 4950
£11 Hand weeding twice 1.00 8.0 5.9 . 4483
T12 Non weeded control 1.00 1.8 &  28.0 2750

- = - - - - - ax — - - ) - = - - - - -~ - - - - - - - - - - e — -~ - - - -~
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hand weeding twice (4.48 t/ha). It was, however on par with
Penoxalin @ 1.5 kg ai/ha (4.1 t/ha), Scarle ® 1.5 kg ai/ha
(4.07 t/ha) and Benthiocarb'@'lOSkkg ai/ha (4.15 t/ha)
(Table 12)°

2.8. Economics of weed control in the direct sown rice

under puddled condition (AICKRIP)

Toigonduct an economic analysis of the efficacy of

herbicide use for weed control in specific rice eco system.

This was laid out as an unreplicated trial with 6
treatments (Table 13) in large area plots.

The results revealed that yield of grain was maximum
in T, (Weed free check). Hand weeding twice resulted in
more profit. The herbicides benthiocarb and butachlor were
the best substitutes to hand weeding twice. The cost :
benefit ratio showed that the above two herbicides were

better than the other methods.(Table 13).

2.9.Tolerance (screening) studies on high yielding varieties

of rice for acidity, salinity, iron, aluminium and

manganese under Kuttanad conditions

Kuttanad soils are sulphate soils and are character-
ised by high acidity and seasonal saiinity and also have
toxic concentration of iron, aluminium and manganese. The
high yielding varieties and those which are at the stage
of releasing have to be subjected to a screening study to
decide their relative tolerance to higher concentrations
cf these anionic elements. Hence, this study is carried

out.



Table 13. Economics of weed control in direct sown rice under
Puddled condition(AICRIP)

Treat . Yield Dry Yield value Cost of Net Cost

rent  Lredtment of Wt.Of  of of weeding+ profit Benefit
Ko, . straw weeds grain  prodyce herbicide ratio
(kg/ha) (g{ - (kg/ha) cost ** '
B T L I
i Banthiocarb
{1.0 Kg ai, ha) 5375 6.5 3650 9662 910 8752 19.3
15 Butachlor 5450 6.5 3675 9732 900 8832 l:4.6
) (1.0 ai/ha)
Tq 2,4-DEE. - 4875 4.9 3175 8425 860 7565 1:3.2
(0.8 kg ai/ha) ,
T4 Weed~Free check 7400 2.0 3975 10677 1800 8877 = 1:2.3
Is ~ Hand weeding(Twice)6300 7.5 = 3900 10380 1440 8940 1:2.9
T Non-weeded check 3825 23.8 1775 4820 - 4820

* value of produce @ 2.50 per kg of paddy grain and Rs.0.10 per kg of straw.
** value (approx) of herbicide + weeding cost 9 Rs .15/~ per woman worker.
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Hundred and twenty four varieties of rice were
screened. The varieties/cultures tolerant to 0.5% salt
concentration and 400 ppm iron concentrat ion were selected
(IR 8, Rohini, Culture 25315, Jaya, Supriya, Pavizhom,
Culture 93, Culture 153-1) and replicated field trials were
carried out in farmers' fields in five different locations

in- the kari soils of Karumady-Thakazhy area.

The pH andEC of the soils of the different locations
were monitered at the different growth stages of the crop.

' For the different observations taken, the varieties
:bpérformed differently in the five locations. The data of

the five locations were pooled and statistically signifi-
cant differences were obtained between the varieties/cultures
for all the observations €xcept number of productive tillers
- per 0.1 m2 and the incidence of sheath blight (Table 14).

Table-14. Yield performance and disease tolerance of rice
varieties under stress conditions(pooled data of 5§

——— —w- IQcationsi._._ ___ ___ ERTSIIRE T N
Tr .No. No.of Grain Straw Disease score (0 - 9)
prod. yield yield Sheath Sheath Blast
Sielerss Tka/ (kg blight rot
- o b ew T L BEY BaR - LA
IR 8 30.5 3023 3547 L.23 4.33 2.53
Rohini ' B .S 2387 2923 1 077 4.47 2.53
Cul.25315 -'32.9 3230 3698 1 .47 5.53 1.40
Jaya 31.9 3583 4093 1.52 4.53 4,07
Supriya 34.1 2770 3313 1.25 3.93 2.53

Pavizhom 37.4 36l2 4017 dadl 2.53 3.40
Culture 93  33.1 3442 3927 1.93 5.80 2«20
Cul.153-1 30:3 2308 3918 1 07 3.40 L .60

I o e TR S e m e me e o o oem s e e -

C D (0.05) N s 200 270 N S 1.25 1.47

e o0 e e e om e e o e 0 com e - e e - = e - e e = o e - o e Cmomn ey = s s
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The pH of the soil of these locations varied from 5+6
at the time of sowing to 2.90 at the time cf harvest and EC
varied from 0.42 mmhos/cm at the time of sowing to 3.30
minhos/cm at the time of harvest. The soluble iron concent

ranged from 0.17 ppmn to 14.77 ppm.

The saline énd iron tolerant varieties IR 8, Rohini,
Cul.25315, Jaya and Supriya tolerated the salinity and iron
toxicity conditions prevalent in the kari soils of Karumady -
Thakazhy area with variat:ion in their yielding capacity.

The check varieties Cul.93 and Cul.l153-1 exhibited leaf

Symptoms of iron toxicity.

2.10.CGrowth studies in rigg;gqggggies

Objective: 11To determine relative growth rate, net assimila-
ticn rate, crop growth rate of different
vardeties of rice,.

2)To compare the reason for yield difference from

varieties to varieties and season to season.

The performance of Mo.5, Mo.6, Culture-93 and
Culture 153-1 was studied under 3 fertility levels namely,
Ll - 710235:35 (PR kg/ha), L2 = 90:45:45 and L3 - 110:55:55.

The experiment was started during Punja 1987-'88.
Meteorological data during Punja season were recorded. Bio-
metric observations 1ike plant height, number of tillers,
dry matter production, leaf area, leaf number etc. were
noted at maximum tillering, panicle initiation and at
maturity steges. Panicle characiers like length of panicle,
number of panicles/hill, number of grains/panicle, number of
filled grains and chaff/panicle and chaff percentage, weight
of panicle, grain yield, straw yield etc. were also recorded.
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An analysis of the data showed that at maximum tiller-
ing stage there was no significant difference in plant
height among the varieties and fertilizer rates. The highest
dry weight of plants was recorded by the variety Culture-93
at the fertilizer level 70:35:35. At panicle initiation
stage and at maturity stage 'Culture 153-1 and Mo 5 were on
par in plant height and significantly superior to that of
Cul.93. All the varieties were on par with respect to dry
weight of plants at panicle initiation stage and at maturity
stage. Culture 153-1 (5.17 t/ha) and Mo 6 (5.2 t/ha)
produced higher grain yields at the fertilizer level 90:45:45
and they were found to be more responsive to fertilizers
than the other two.

2.11. Potential grain filling in pre-release cultures

To study the potential of grain filling in promising
pre-release cultures and to estimate the yield and yield
components of rice, this project was taken up.

The treatments included two fertilizer levels,

T, - 60:30:30, T, - 120:30:30 kg NPK/ha and 6 pre-release
varieties 1)Culture 93, (2) Culture 126, (3) Culture 129,
(4)Culture 153-1, (5) Culture 168, (6) Culture 170,

(7) Culture 200, (8) Culture 204, (9) Mo 6, (10) Mo 7,
(11) Jyothi and (12) Mahaveera.

The experiment was laid out in split plot design
during punja 1987-'83. Observations like days to 50% flow-
ering, plant height, number of total tillers, number of
productive tillérs, grain yield, panicle length, number of

filled grains/panicle in 1.0, 1.06 and 1.2 specific gravity
solutions and their corresponding 1000 grain weight were
recorded.



o °
= 2 =
> Z 6 °

During the punja season the highest plant height was
recorded by the variety Culture 153-1. Culture 168 recorded
the highest grain yield (5762 kg/ha). Almost all the
varieties performed better at the fertilizer level 120-30:30
kg NPK/ha.

Rice Research Station, Vyttila

2.12. Permanent manurial trial of rice in acid saline soils

under flooded condition (Pokkali tract)

The objective of this trial was'to evolve a manurial
schedule for soils under ill drained and flooded conditions.
The treatments included (1) O - Control (2) N @ 20 kg/ha,
(3) P205 @ 40 kg/ha (4) N & P (treatments 2 & 3) (5, NPK
Treatments 4 + 20 kg K,0/ha (6) NPK & Ca (Treatment 5 &

Ca Cog 1000 kg/ha) (7) NP Ca. (Treatment 4 & Ca Co; 1000 kg/
ha) (8) P & Ca (Treatment 3 & :(k1c3o 1000 kg/ha) (9) NPK
(Treatments 5 nitrogen by urea applied in mud balls)

(10) NPK (N given as slow release by mixing urea with neem
cake) .

The experiment was laid out in a RBD with four replica-
tion. The test variety used was Vyttila 1.

The crop was harvested by October and statistical
analysis of grain yield indicated that there was no signi-
ficant difference between treatinents. However, highest
yield was recorced by (T; ) control (2987 kg/ha) followed
by T, )N:P:20:40) (2925 kg/ha) and T, (N @ 20 kg/ha)

(2775 kg/ha).
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2.13. Evaluation of fertilizer response and production

potential of promising saline tolerant cultures of

rice

The objective of the experiment was to study the
rertilizer response and production potential of four saline
tolerant cultures selected from the screening trials
conducted during 1978-1980 along with the varieties and
culturés developed at Rice Research Station, Vyttila. The
_ treatment consisted of 8 varieties (Vl - Vyttila-1, Vg ~
Vyttila=2, Vy = Vyttila 3, V, = Culture 33, V5 - Anakodan,
V6 - C,23m251, V7 - Culture 11, V8 - CSR~4) and two levels
of fertilizers (L, - control and L; = N:P:K - 20:40:0 kg/ha).

The crop was harvested in October and statistical
analysis of grain yield data showed that there was no sign%E
ficant difference between the levels of fertilizers and that/
interactions. But the varieties were found to differ signi-
ficantly. The variety Vy (Vyttila-3) was superior to all the
varieties except V, (Culture=53), vV, (Vyttila-2), Vg =

8
(CSR-4) and Ve (Cm23-2-1),

2.14. Effect of granular pesticides for control of rice

pests en fish in Pokkali crop

The objective of the trial was to evolve a simple
technology and safe chemical for control of major pests in

Pokkali rice, namely, stem borer, leaf roller -and rice bug
without harm to fish and prawn.

The treatments consisted of (1) Control - no insecti- |
cide (2) Basudin - 10 G @ 10 kg/ha (3) Carobofuran 3 G @
18 kg’/ha. The experiment was laid out in a RBD with 8
replications. The variety used was Vyttila 1. Granular
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insecticides were applied after releasing Tllapla (gill
breathlng) and prawn at the rate of 10 each in each plct

before dismantling the mounds.

The crop was harvest=d in October and statistical
analysis of the data showed that there was no significant
difference in yield between treatments. This indicate that
granular pesticides applied on mounds has no residual effect
- in controlling the pests like stem borer, leaf roller.

There was no significant difference between treatments on

fish and prawn mortality.

2.15. Tidal effect on the properties of Pokkali soils

The objective of the trial was to flnd out the effect
of salinity (tidal effect in correlat- on with weather

elements) on physico-chemical properties of Pokkali soils.

The technical programmne consisted of collection of

water and soil samples at periodical intervals for analysis.

The maximum tidal ainplitude (from May to November) of
43 cm was recorded during the month of July on 12-=7-87 and
the next highest of 40 cm on 13-7-87.

During 1987, the month of June received she highest
amount of rainfall of 822.8 mm followed by August (618.2 mm)
November (283.2 mm) July (1978 mm) September (163.7 mm) ,
.October (134.9 mm).

Water samples were collected on all full moon, new
moon and Astami déys‘from May to November and results
revealed that the pH of water samples ranged from 3.69 to
8.20. The lowest value was recorded during the month of
May and the highest during September. The salinity of
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water samples also started decreasing from June onwards and
maintained normal values throughout the cropping period,

except 3.231 ppt experienced during Sl

Soil samples collected a day after full moon and new
moon days from May’to November revealed that the pH values
(1:2' Soil : Water) ranged from 3.10 to 4.99. Available
nitrogen percentage ranged from 0.0078 to 0.0147. The
highest values were recorded during' June-July months. In
each month samples collected during the new moon days showed
@ higher value as compared to those of full moon days.

Available phosphorus percentage ranged from 0.0036 to
0.0095, the highest value being 0.0095% recorded on 27-6-'87
(NM). The exchangeabie potéssium percentage ranged from
0.0105 te 0.061.+ 1The exchangeable sodium percentage ranged
from 0.079 to 0.130. Higher values were observed during
May and November. The exchangeable calciuin percentage’:- .
ranged fromvo.032\£o.o.o74 with the higher values during the
month of May.(For all soil analysis dry soil samples were

used).



3. CROP PROTECTION
Rice Research Station, Moncompu
3.1l.Avoidable lcsses to the rice crop at various growth

stages due to infestation by rice pests
Objective: 1)To identify the most vulnarable stage in the
' Crop growth cf a medium duration high yielding

variety in Kuttanad.
2)To assess the extent of crop loss due to con-
current infestation by major pests.
The experiment was laid out in RBED with 8 treatments
as detailed in Table 15. The éxperiment was conducted in
the Punja crop of 1987-'88 on a direct sowr crop of

variety Karthika.

The results are summarised hereunder:

In the case of incidence of silver shoot and dead
heart in the vegetative phase, the treatments receiving .plant
protection with Furadan 3 G @ 1.0 kg ai/ha (Pl and P2) were

Significantly superior to the other treatments.

With regard to incidefce of white earhead, the treat-
ment (Pl + Py P3) receiving plant protection throughout
significantly reduced the white ear head but was on par with
the treatinent P, + Py'. Protection up to 30 DaS (Pl) only

was on par with nc protection (PO)°

There was significant difference among treatments in
the control of leaf roller and the treatment P, o+ P2 + P3

was the best followed by P2 + P3 and Pl + P3.

In the case of Rice bug also the plots receiving
plant protection after 60 DAS with Nuvacron at 0.5 kg ai/ha
and methylparathion 0.25 kg ai/ha at dough stage signifi-
cantly reduced rice bug incidence.
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Incidence of Brownplanthopper was noticed in the
vegetative phase oniy and observations recorded at 45 DaS
Showed significant difference among treatments and the
treatments P, and P, and P1'+ P3 showed no infestation.

There was significant difference among treatments in
grain yield. The highest yield was recorded in treatment
P, + Py (plant protection after 30 DAS) followed by the
treatments Pl + P2 + P3 and Pl + P3.

The results indicate the necessity of plant protection
from 30 DAS till harvest. The incidence of all the major
pests was observed at the late tillering s*tage and early
reproductive Stages and plant protection during these stages
helped in réducing the damage to the Crop. Application of
Furadan 3 G @ 1 kg ai/ha after 30 days followed by applica-
tion of Nuvacron 0.5 kg ai/ha gt 60 DAT and methylparathion
0.25 kg ai/ha at dough stage significantly reduced the
incidence of deadheart and silver shoot at the tillering
Stages and white €arhead, rice bug and leaf roller at the
reproductive stage which is reflected in the yield. The
highest cost benefit ratio of 1.26 was obtained in the
treatment P, + P3 ie. Protection from 30 DAS till harvest
while the treatment Pl + P2 i P3 receiving protection
throughout gave a c/B ratio of 1.16 only.

3.2. Replicated trial with dimilin

In order to evaluate the bio efficiency of dimilin
against rice leaf folder this study was taken up. The
experiment consisted of 3 levels of dimilin 25 wp (Table 16)
Carbaryl 50 WP and Quinalphos 25 EC at the recommended
doses. The test variety was Jaya, susceptible to leaf
roller.
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Table=1b.
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Silver Dead White Leaf
shoot(%) heart (%) ear roller
Treatment 30 45 30 60 head damaged
DAT DAT DAT DAT (%) leaves
(%)
1:Nc &5 p].ant.pro-= : .
EEoE fOH - (Po) 6.3 7.45 7.2210.89 12.76 3.84
2.Protection upto
30 DAL with ;
Furadan 3 G 1 kg 1.3 4.03 0.74 5.98 11.01 2.80
ai/ha (P1)°
3.Protection from
30 DAS to 60 DAS
Witk PEsdon 3 6.0 3.17° 5.87 2.16 8.88 2.41
1 kg ai/ha (Py)
4 .Protection from
60 DAS till har-=
vest with monocr-
otophos 0.5 kg ai/
ha +-M§thyl - 3.9 6.43 5.34 7.24 7.07 1.583
thion 0.25 kg ai/
ha at dough stage
(93)
5.P; + P, 1.5 0.00 1.25 0.97 8.22 2.34
6nP¢ -+ P3 0.1 3.30 0.30 4.09 5.83 1.91
7,Pl -+ P? + P3 0.000.00 0©.00 0.73 -2.58 0.65
8. P2 + P3 5.2 3.70 6..06 1.82 4.35 0.79
C D (O 05) 3.7031. 429 4 9105 625 3 54 10%82

P == en

Estlmatlon of avoidable loss due to insect pests,

°
-
.

Brown Rice
plant bug
hopper (Mean
(Mean No.)
No.)

b amen en oo em

11.66 10.33

5.66 10.00-

83.08 3.33

 0.00 10.66
7.66  3.00
0.00 2.33
3.00 2.33

= e =s ms oem mw

1. 930 O 93

o o= e

punja.

o= o e

R

1987~ 88
Graln C/B
yield ratio
kg/ha
3300 1.04
3535 1.03
3850 1.12
3980 1.19
3920 1.05
4430 1.22
4445 1.14
4460 1.23

695 -



Tablé-16. Incidence of leaf roller and grain yield of Jaya
rice, punja, 1987--'88.
% of leaf roller damaged Yield
leaves (kg/ha)
After lst After 2nd
application application

s Em e wn  em  mm = e e e &3 s mn 6D &@  @m @6 D GB  mn  omn D SO @@ a3 em aa o= s s

1.Dimilin 25 WP 200 g/ha 2.56 (9.23) 3.02 (9.96) 4400

Treatment

s o 300 ,, 2.49 (9.13) 3.01 (9.90) 4540
3. se ~ . 400 ,, 2,49 (9.11° 3.13 (l0.10) 4430
4.Carbaryl 50 WP 2.5 kg/ 2.40 (8.87) 3.29 (10.31) 4250

v ha
5.Quinalphos 25 EC 1

lit./ha. 2.63 (9.37) .3.12 (10.06) ' 4430
6.Untreated control 2.78 (9.39) '4.65 (12.31) 4285

= e cnencs apcoms maeeas  ma N coexos  CoCHEn  sakoon  Secnch CIENes R eNes a0 toem w9 R Seomen Do

The results showed no significant difference anong
treatments with regard to control_of leaf roller and grain
yield. However, Quinalphos @ 1 1/ha was found to be
superior to other treatments. The same trend was observed

during the previous season also.

It can be concluded that Quinalphos 25 EC @ 1 1/ha
is a better treatment for the control of leaf roller than
dimilin at the doses tested.

3.3.Evaluation of Dadacli against major pests of rice

To evaluate the efficiency of Dadaci against major

pests of rice.

Three doses of Dadacli were compared with the commonly
recommended insecticide Quinalphos 25 EC @ 750 ml/ha. The
experiment was laid out in RBD with 4 replications, using

the variety Jaya.
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Table=17. Pest incidence andg grain yield of Jaya rice, Punja, 1987-88
Deadheart Silver shoot Leaf roller B P H White Grain
Treatments (%) (%) damage(%) (No.) ear = vyield
head (kg/
(%) ha)
1.Dadaci 5.9 EC 3.78 3586 2.94 16.95 © 15,08 .
750 ml/ha (11.18) (10.75) (9.83) (4.05) (15.06)
2.Dadaci 5.9 EC 4.21 4,03 2.66 11.75 15407 3685
1200 ml/ha. (11.86) (11.57) (9.21) (3.38).(22.80) -
3.Dadaci 5.9 EC 3.61 3.36 3.65 11.75 12.57 3730
, 1500 ml/ha (10.97) (10.58) ad.02) (3.40) (20.05)
4.Cuinalphos 25 3.22 2.97 241 650 215 4135
EC 750 ml/ha {10.%32 ) (9.85) (8.83) (2.52) {17.47])
5.Untreated 5.18 4.15 2.87 37 .00 16.93 3620
ccntrol (13.13) (11.61) (9.75) (6.07) (24.31)
C D (0.05) N S N S N S 0.72 3.78 N S

ST Em s aseo e coenms s o

mamen  enemes enesee oo oem e

e eD e o em e
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A statistical analysis of the data showed no signifi-
cant difference among treatments in the control of dead
neart, silver shoot and leaf roller (Table 17). But
fuinalphos 25 EC @ 750 ml/ha recorded the lowest incidence
of these pests. Application of quinalphos was found tbbbe
significantly superior to all other treatments for the
control of BPH but it was: on par with Dadaci at 1500 ml/ha
for controlling white ear head. There was no significant
difference in grain yield but plots treated with quinalphos
recorded the higher yields.

It is concluded that Dadaci, which is a comblnatlon of
BuoroerTD = & phitdn synthe51s inhikitor - and
Deltamethrin - a synthetic pyrethr01d - has no superlorlty
over the commonly used insecticide qulnalphos for the

control of rice pests

3.4. Evaluation of plant products fq;'gest management

Objective: To evaluate the effect. of plant prdducts in
controlling rice pests.
Five plant producﬁs were compared with the recommended
dose of Nuvacron and an untreated control. The experiment
was laid out in RBD with 3 replications. The treatments

were applied on need basis twice.

The incidence of gall fly and stem borer was very low
in the experimental plots during vegetative phase. There
was significant reduction in BPH population in plots
treated with Nuvacron, Acorus and Garlic. In the case of
white earhead there was no significant difference among
treatments. However,. garlic treated plots recorded the

lowest incidence of white earhead followed by Nuvacron
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and Acorus. Grain yield also showed no significant diff-

erence. But the plots treated with garlic recorded the

highest yield (Table 18).

Table-18. Pest incidence and grain yield as influenced by
plant producticn, punja, 1987-'8s.

TS e e s memen emesen oo e TR s emen cmesee  oncoucsn s amos FREmEs ceonen eoemes e omoses oo em

BPH (Mean No.) Stem borer Grain yield

Treatment WE (%) (kg/ha)

1l.Acorus calamias 53.30 (7.19) 2.56 (8.50) s

Water extract 4%
2 .Kacholam water

extract 5% 86.60 (9.26) 3.13 (9.96) 3465
3.0nion crude ’

extract 5% 117,80 {10.84) 3.20 (10.26) 3235
4.Garlic crude

. “ o . 1

extract 5% 60.30 (7.61) 1.86 (6.42) 3915
5°Neem leafocruge 85.30 (9.20) 3.23 (10.31) 5 iy

extract 5%
PIaTeeTen 600 ML/ 0 o (5.27) Z.s3 (6.46) 3750
7.Untreated .

aontrol 125.60 {(11.20) 4.50 (12.23) 3615

C D (5%) 2.34 , N S N S

3.5. Multidisciplinary Project on pests and diseases

The population dynamics of Crop pests and occurrence

this experiment.

An observational plot of rice was fixed up without
any plant protect ion Measurers. Observations on pests
and diseases were recorded cn fixed days in every standard
week from three fixed Sample plots of 1 m2. The variety
used was Pavizhom.
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The observations on pests and diseases recorded

during the punja season of 1987-'88.indicated the following.

At the seedling Stage there was heavy incidence of
thrips. There was a heavy incidence of BPH at the active
til lering Stage in the observational plots, but the popula-
tion declined afterwards. Leaf roller 1ne1dence Started at
the active tillering stage and per51sted till maturity of
the crop, the attack being moderate. There was moderate
infestation of rice bug. Stem borer incidence appeared late
in the season and there was only low 1nc1dence of white

earhead.

3.6. Pest management trial

Objective: To test the efficiency and economlcs of pest
Management in relation to resistant and
susceptible varieties.

Twe resistant varieties IET 8116 and IET 8111 were
were compared with the Susceptible variety Jaya, for their

performance under protected and unprotected condltlons.

The results (Taole 19) show that the three varletles
reacted similarly to the incidence of gall midge, stem
borer (dead heart ang white €arhead) and leaf roller under
pest management. There was no significant dlfference
between resistant andg Susceptible varieties in the
incidence of these pests when there was no pest
management. IET 8llg recorded the hlghest yield under
pest management followed by Jaya and IET 811i1. In the
resistant cultures ILT 8116 and 8111, there was no signi-
ficant difference in yield of plots under protected (pest

Mmanagement ) and unprotected conditions (no pest management).
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IET 81leé
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Unprogected
LET Bill
protected
IET 8141
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But the susceptible variety Jaya recorded significantly

higher yield under protected conditions.

3.7.Insecticide evaluation trial (AICRIP)

The relative efficiency of selected insecticide on
the control of major pests of rice was studied in this

experiment.

Ten insecticides (Table 20) were compared using Mo 6

as test varie ty. The insecticides were applied twice,r the

first being prophylatic and the second need based. There
‘vwas significant differenée in Ehe incidenée of S£em borer,
gall midge and leaf roller among treétments. all the
granular insecticides were foUnd:ﬂgnificantly superior to
 EC formulations in controlling dead heart. Amorg the
granules ,Furadan, Basudin and Coroban recorded the lowest
incidence of dead heart. Among EC formulations Coroban
40 EC was the best. Padan 4 G recorded the lowest incidernce
of white ear head followed by Furadan 3 G .and Coroban 40 EC.

At 30 DAT Furadan and Coroban recorded the lowest
incidence of Gall midge, while at 50 DAT Padan and Furadan
granules recorded the lowest incidence. Among the EC formu-

lations Coroban 40 EC was the best in controlling gall midge.

LC formulations were found superior to granules in
controlling leaf roller and'CorQban_4O EC and Zolone 35 EC

recarded the lowest leaf roller damage.

Padan 4 G was significantly superior to all the
other treatments in yield. Mocap and Basudin granules were
the next best. Among the EC formulations Coroban 40 EC

showed superiority in yield also.
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Table-2C. Insecticide ©valuation Triél : Data on pest incidence and grain

yield .
Dead heart Silver shoot Grain yield
. incidence 30 DAT 50 DAT (kg/ha)
L meemmemts o _ _ 3oDar _somET. _ _ _ _ .. ___ e el o
T, Padan 4 G 1.5 kg al/ha 1.08 4.42 1.88 2.07 5145
(4.87) {12.10) (7.79) (8.16)
T, Furadan 3 G 1.0 kg g.00 C 0.00 233 4255
ai/ha - (0.00) (10.29) (0.00) -{8.70)
T4 Coroban 40 EC 0.5 kg 0.94 4.44 g.27 2edb 4270
ad/ha (5.52) (12.13) (L 7L £13,12)
T, wvadaci 5.9 EC 0.09 kg 2.83 7.38 2.71 7.28 et
* kg/ha . (9.69) (15.73) (9.51) (15.60)
T, Zolone 35 EC, 0.5 kg 2..88 7.06 2.20 6.15 "
ai/ha . (9.78) (15.39) (8.52) (14.38)
T, Mocap 10 G 1 kg ai/ha 0.86 4.01 1.13 2 .57 Lt
1 (4.28) (11.53) (5:88) (9.14)
T- Coroban 10 G 1 kg ai/ha 0.00 3.99 0.00 3.29 1070
e £0,00) (11,50) (0.00) (10.44)
Ty «sataf 75 DP 0.5 kg 2.30 7.95 2.57 6.02 s i
&i/ha (8.70) (1l6.22) fo.pl) {1a.20)
Ty S3asudin 10 G 1.5 kg O.dL 3.69 0.28 Fell 4455
z t/hes (2.10) {11.09) {1.81) (10.08)
T;p Untfeated control 3.85 10.84 4.96 8.74 3940

(11.34) (19.24) (12 82) (17.13)
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The feollowing zoncliusions are drawn from the results:

The granular insecticides are more effective -against

stem borer and gall ﬂ“ﬁwﬂu/ Padan, Mocap and Basudln
granules will lead +to hlghcr vields. Among the sprays
Corohan 40 EC is the best.

3.8. Epidemiological studies on important rice diseases in
Kuttanad. ﬁ, N |
" The objectivehof the. experiment was- to Study the

influence of weather factors on the incidence and severiﬁy‘

of differént d¢seases oF rica, ., -

Fortnightly plantlng of four varieties viz., T(N Iy
Jyothi, Mo 6 and Mo 7 were (Jaya and Bhadra were replaced
by Mo 6 and Mo 7 during:thisbseason) done ‘and the incidence’

and intensity of disease incidence recorded.

The incidence of all diseases was compéfatively low
during this season on all the varieties. Jyothi was
found to be more susceptible t@ sheath‘blight and sheath rot
diseases as in the previous season. in yield, Mo 6 and

Mo 7 were superior to the other 2 varieties.

3.9. Screening rice varieties against ;mgg;tant.diseases

The relative tolerance of 171 rice varieties available
at the Rice Research Statlon, Moncompu was studled in ‘this

experiment.

Out of the 171 cultures, 87 g?corded a low sheath
blight incidence score of below 3 on the 0-9 scale whereas,
82 cultures recorded a score of less than 3 in the case of
sheath rot. None of the varieties was free from'sheath
Blight or sheahh rot attack. - Forty nine entries recorded

a score of less than 2.0 in.the casé-of brown spot leaf
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infection and 5 entries lass than 1.0 in the case of grain
infection. With regard to stackburn. incidence, 15 cultures
recorded a score below 1.0 in leaf infection and 21 cultures

a score less than 2.0 in grain infection.
The experiment will be continued.

3.10.Evaluation of common fungicides for the control of

stackburn disecase of rice

To screen out an efficient fungicide for the control
of the disease and to find out the proper time of applica-

tion of the fungicide.

The treatments included 7 fungicides, 3 times of app=-
lication and a control. Fungicides : 1)Bavistin - 1 G L
(2)Hinosan - 1 ml/1, (3) Fytolan - 3 g/1, (4)vitavax--1 g/1),
(5) Difolatan = 3 g/1, (6) Dithane M-45 - 4 g/1, (7)Bordeaux
mixture - 10 g/1 (stabilized Bordeaux mixture) and
(8) Contrsl. |

Time of application - (1) 40 DAS, (2).60 Das,

(3) 80 Das.
The test variety was Jyothi.

During punja season of 1987-'88, no significant diff-
erence was aktained among the treatments in the case of leaf
infection as well as grain infection. However, the minimum
leaf infection was obtainec in the case of Fytolan sprayed
at 40 DAS followed by Hinosan at 40 DAS and 60 DAS ang
Dithane M-45 at 40 DAS. The minimum grain infection was
recorded in the case of Fytolan sprayed at 60 DAS.

There was significant difference in grain yield, the
maximum being recorded in the plot sprayed with stabilized
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Bordeaux mixture applied at 80 DAS. With regard to straw

"yleld there was no 51gn1flcant difference among the treat-

ments.  Similar results were obtained during the last
season also.

3.11. Chemical control of sheath blight (AICRIP)

The efficacy of fungicidal formulations on the
control of sheath blight disease of rice was investigated
in this trial using Jyothi as the test variety. The treat-
ments are listed in Table 21.

There was significant difference among treatments in
sheath blight incidence and Spread. The minimum disease
incidence was nct iced in the case of plots sprayed with
Bavistin (1 g/1) and Valldac1n (2 ml1/1). The minimum
spread was obtained in plots treated with Moncut (1 g/1)
followed by Validacin (2 ml/}). ihere was no 51gniflcant
difference among treatments with regard to graln and Straw
yields.

3.12. Sheath rot management trial

'Objective : To study the disease 1nc1dence on 7 breeding
lines (IET 7592, 7895, 8616, 8613, 8611, 7804 and 7302)
both under protected and unprotected conditions.

There was significant difference in disease incidence
and spread. As was expected, the minimum incidence
and spread were noted in the protected crop. IET 7592
recorded the minimum disease incidence (scare 1.47) as well
as spread (11.88% of hills affected). Under unprotected
conditions, this variety recorded 3.85 and IET 7895; 3.80.
The others recorded a score above 5. The interaction

effect was not significant in either case (protected and
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Table-21. Sheath blight incidence and spread and grain
yield of Jyothi rice, punja, 1987-'88.
' Mean dise- Meah dise- Grain
No. LEEREHRE ~ ase incid- ase spread yield
ence(score (% of til- (kg/
0-9 scale) lers affe- ha)

e e e o B s s i e - oted) | L. oo
1.Bavistin (1 g/1) L.13 14.56 2700
2.Rizolex (1 g/1) 1.48 19.46 2800
3.Topsin (1 g/1) 2.27 30.92 3070
4 .Validacin (2 ml/1) 1.13 13.78 2830
5.Dithane M-45 (2.5 g/1) 2,17 26.35 2800
6.Satum (2 ml/1) 1.57  l1e6.41 3170
7'§itﬁznfzmgiilgz'5 g/1) + 2.50 22.78 2700
8.Mancut (1 ml/1) . 2.47  23.40 2900
9.Mancut (1 g/1) | 1.73 13.67 = 2630
10.Control 3.27 ..  32.75 2830
11.zipide (2 g/1) 2.03 24.10 2270
12.Aureofunginsol (0.1 g/1)  1.93 33.39 2500
13.Hinosan (1 ml/1) 1587 16 .81 ; 2530
14 .Difolatan (1.25 g/1) 1.80 26.17 2870
ls’iiiﬁﬁiész%?ordeaux 1.97 31.70 2300
16.Kitazin (1 ml/1) 2.10 27.65 2500
17.calixin (1 ml/1) 3.1 27,57 2300
C D , 1.24 10.36 N S

C D(for missing plot) l.44 12.04

o e e o en o o ea e = o e = o eom e oo e
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unprotected). No significant difference was obtained in
the case of grain yield ‘whereas that of straw yield was

significant wherein IET 7592 ranked first (9.4 t/ha).

3.13. Disease management trial (AICRIP)

Objective: To test the efficiency of disease management in
relation to resistant and susceptible varieties.
There were 6 treatments with 3 varieties (Mo 6, Mo 7,

Jyothi) and 2 seed treatments (treated and untreated).

During the season there was significant difference
between varieties and treatments in the case of sheath
blight incidence. The lowest score was recorded by Mo 6
(1.58 under no seed treatment) followed by Mo 7. Sheath
blight incidence was significantly lower in treatedrc:Op
when compared to the untreated one for all the thféej»

varieties.

3.14. Studies on N, fixing micro organisms in Kuttanad soils

Objectives : (1) Qualitative and quantitative study of
microorganisms present in Kuttanad soils. (2) Isolation and
screening of N2 fixing micro organisms with special refe-
rence to blue green algae (BGA) for use in rice culture.

The three different types of Kuttanad soils viz.,
kayal, kari and karapadam were analysed for different groups
of microorganisms like bacteria, fungi, actinomycetes, N,
fixing bacteria and blue=-green algae by serial dilution
plating technique using appropriate media and their reaction

to acidity studied.

The data oﬁ qualitative and quantitative enumeration

are given in Table 22.
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Table-22. Microbial population ( g dry soil)

= e o= o e e - e e = e 3 em e e e ers = e o on e e = mo em e e - oo e e

Type of Bacteria Fungi Actinomyc= N2 fixing BGA
s e 2 .

s0il ” 105 X 10° - 103 bacteria ¥ 10
e T . A £« S
Kayal 122 .8 125 80.0 = 9.0
Karappadam 116.5 41.5 97.0 60.0 i1%.0

FETRER mmemes Mmihre sscaas emaems sodnen  owemis  Suemms oo e asemee s e s CRemem e  coen s oo omes

Penicillium, Aspergillus and Rhizopus dominated the

fungal population. N2nfixing bacteria, when transferred to
fresh medium, did not come up. Among the 5 strains of blue-
green algae obtained, on= was identified as Anabaena, 2

Strains as Nostoc and 2 were unidentified.

The BGA isolates obtained were made into pure cultures.
All BGA isolates except Jostoc showed very low growth rate.
However, their ability to tolerate Smicity will be

studied further.

The population of bacteria and fuﬁgi was higher in
kayal soil whereas the population of actinomycetes, N2 -
fixing bacteria and BGA was higher in karappadam soil.
Futther studies are being undertaken with the isolated
micro-organisms.

Rice Research Station, Keyamkulam

Crop Improvement

1.Evolution of high yielding photosensitive varieties of

‘rice suited to different Agro-climatic zones

With the objective of evolving high yielding semi-
tall photosensitive varieties of rice suited to the second
Crop season of Onattukara, hybridization work involving
different combinations was initiated at the Rice Research

Station, Moncompu and the hybrid seedlings were planted at
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the Rice Research Station, Kayamkulam and selection
practised. The photosensitive cultures evolved ‘at other
research stations were also tested for their adaptability

in Onattukara. During 1987-88 sixtty hybrid cultures involve
ing five parential combinations received from Pattambi were

tested in an initial evaluation trial:

S1l.No. Culture Nos. Parentage
1 Nos. 8779 - 8791 Ptb-20 x Mashoori
2 Nos. 8792 - 87100 Ptb-20 x Jaganath
3 Nos. 87101 -=87113 Ptb-20 x H4
4 Nos.87114 - 87115 Co-25 x Jaganath
5 Nos.87116 - 87118  Co-25 x H4

The cultures yielding more than 4000 kg/ha grain are
proposed to be advanced in a comparative yield trial during
the second rrop season of 1988-'89 to locate the best among
them. The following are the cultures selected.

1) Cul-8780 (2) Cul-8781 (3) Cul-8793 (4) Cul-87100
'5) Cul~87101 (6) Cul~-87103 (7) Cul-87106 (8) Cul-87122
9) Qul-87137.

2.Mutation studies ng4ya;ietyMP;heZpry_ggmmgﬂirradiation

Objective : To evolve beneficial mutants of Ptb-20 with
high yield. '

Technical programme : Irradiation of Ptb-20 seeds at three
doses by irradiation at 11 kr, 22 kr, 33 kr.

Seeds of the wariety Ptb-20 were irradiated at the
Radio Tracer Laboratory, Vellanikkara on 29-7-1987 at three
different doses viz., 11 kr, 22 kr and 33 kr and planted
on 12-9-1987. The M; generation of seeds was harvested on

\
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15.1.1988 and M, seeds collected and preserved for raising

M2 generation.

3.Genetic refinement of Ocrumundakan

Objective: This project is proposed to identify a superior
variety by mass selection and bulk progeny testing in the
local variety "Oorumundakan" and to develop . a high yielding
tall indica variety suited to the illdrained, saline
Oorumundakan area of Karunagappally and Karthikappally

taluks during second crop season.

The seeds collected during 1986-'87 were raised in the
typical Oorumundakan area at vaindakuttom during August,
1987. Two hundred promising earheads of each type (single
earhead from one hill) were selected for conducting

replicated progeny row trial during 1988-'89.

Crop Management

Permanent Manurial Trial

Objective: To‘study the effect of continuous agplication
of nitrogen both as organic and inorganic as well as
phosphoric acid and potash on the soil fertility and yield
of rice. :

Technical programmne

Treatments

1. 80 kg N/ha as Cattle Manure.

2. 80 kg N/ha as Ammonium Sulphate.

3. 80 kg N/ha as Ammonium Sulphawe + 40 kg PZOS/ha as
Super Phosphate. B e Pl

4. 80 kg N/ha as Ammonium Sulphate + 40 kg KZO/ha as
Muriate of Potash.



5. 40 kg P Os/ha as Super Phosphate + 40 kg K O/ha as
Muriate of Potash.

6. 80 kg N/ha as Ammonium Sulphate + 40 kg P, /ha as
Super Phosphate + 40 kg K O/ha as Murlate of Potash.

7. 80 kg N (60 kg N/ha as Ammonlum Sulphate + 20 kg N/ha
as Cattle Manure) + 40 kg/ha each of P205 and K,0 as
Potash respectively.

Test variety : Jaya

There was significant difference in the grain and
Straw yields due to the effect of treatments. The treat-
ments receiving cattle manure along with straight ferti-
lizers (T ) and those that receive cattle manure along (T )
recorded the maximum yields and was statistically superior
to all other treatments.
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4. Varietal Improvement

Rice Research Station, Vyttila.

4.1 Studies on_g;owth pertormance and )_disease resistance

of £ _coconut culc1vars and bjorlob unoer dlseasa -Stress

condltlons

The objective of this trial was to Study the
growth, performance and disease resistance of important
coconut, cultlvars and hybrids under disease stress condi -~

tlons at Vyttlla

‘ According to the’technical Programme 9 treatments
' COﬂSlSting of the £0llowing 5 hybrlds and 4 cultivars were

planted with 10 replications.

Hybrids
- Tall (T) x Dwarf (D)
Dwarf (D) x Tall (T)
Laccadive Ordinary (LO) x Ganga Bondam (GB)
Tall (T) x Yellow Dwarf (vD)
Tall (T) x D (NCD)

(C2 RS VO ST
*

Cultivars

. WCT (West Coast Tall)

LO (Laccadive Ordinary)

A0 (Andaman Ordinary)

Cc @© g9 o

- Cochin China (CC) for 7 Teplications and Andaman Giart
(AG) for 3 replications.
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The‘highest numoer of nuts was produced by
Andaman Giant (56.3 nuts) followed by D x T (55.3). The
highest intensity root (wilt) was observed in LO followed by
T x D (NCD) and A0, Cochin China was completely free from
the disease followed by D x T.

The highest number of leaves was affected by
leaf rot in A0, T x D (NCD), 1O and AG, DxT, T x YD and
Cochin China was completely free of leaf rot (Table 23).

Table 23. Nut of yield, total number of leaves on the crown
root (wilt) disease intensity and number of leaves
affected by leaf rot.

G SR e S M s e e ek e e e e W B G R e e e’ e - s e mme oms eme

Total No.of No.of le-~ Root (Wilt)
Treatments No. of nuts/ aves aff- disease in=-
leaves palm ected by tensity
leaf rot

T x D 24 .6 40.0 0.8 6.2

Dx T 23.6 5543 0 0.4

LO x GB 22.1  43.1 1.0 2.6

T X YD 23 .3 49.6 0 4.3

T x D (NCD) 23:3 38.2 2 it 13.6

WCT S 22.2 47.3 1.7 9.4

Lo 22,4 46.9 3.0 15.0

A0 23.0.° 42,7 3.2 1144

Cochin China 23.6 - 42.4 0 0

AG 22,71 56.3 3.0 7.9

o e e e s e Em E e e e e M G Ge e me  Gw e G e e em & e e eme s
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5 Crop Management

R.A.R.S., Kumarakom

Bsl TIDAL effect on the physico-chemical Properties of

Chira (bund) and its influence on the yield and

disease incidence -n Coconut palms.

The experiment aimed to study the influence of
tidal water on the properties of soil, yield of Coconut and

the intensity of root (wilt) disecase.

The bund and channel System existing at
Kumarakom was used for the experiment. The channel was
desilted and the silt used for Strengthening the bund.
Provision was made for the free flow of .water in the
channel from the nearby Vambanad lake during the tides. The
Physico-Chemical pbroperti=s of the soil and Channel Waﬁér
were studied at quarterly intervals under different systems
Of Cropping like Coconut alone, Coconut + Banana and
Coconut + Cocoa. The broperties of soil from a contrclbund
were aiSo studied during the period.

Work done

The Physical properties of soil like'apparant
density absolute sepecific gravity, Max imum water holding
capacity percent of pore space, volume exr.nsion etc. were
studied along the period and data recorded. Chemical
bProperties of soil like PH, EC, Organic Carbon, available
P205 and KZO etc. were estimated and data recorded. Water
soluble constituents like Carbonate, Bicarbonate, Calcium,
Magnesium, Chloride, Sulphate, Iron, pH, EC etc. were also
€"timated from the soil samples collected from the trial
bunds.
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The data so far gathered revealed no spectacular
change in the soil properties. The yield of nuts increased
under the intercropping system. The root (wilt) disease
intensity was low in the bunds benefitted by the tidal

flow of water.

5.2 Effect of growing and incorporation of different green

nanure crops and its influence on discased and

apparently healthy.&oconut palms.

Objectives

1) To study the effect of growing and incorporation of
different green manure crops on the disease intensity of
diseased palms and on the occurance of disease in apparently
healthy palms (WCT).

2) To investigate the effect of the above practices

©n the yield of apparently healthy and diseased palms.
The treatments included 4 green manure crops

(T1 - Cowpea, T2 - Sesbania, T3 - Daincha,
T4 ~ Sunhemp) and a control (TS).

The XIIth post treatment indexing for root
(wilt) disease intensity was done during the season and the
yield of nuts recorded. The mean data as compared . to the

pretreatment values are presented in the Table 24,



Table 24. Disease index, Green matter yield and nut yield
of coconut CV.WCT

A. Apparently healthy palms.

SRR UR e me o e e Rl R G e e e e s e MBS e my me s e me e e e e M e

Diseasa XIIth Diff- Pre- Nut Yield
51, " index post ers~ treat. yie- of gren
No. Treatment Pre-tr- treat. nce nut 1d manure
eatment index yield Kg/palm
values
1. Cowpea 15.66 13.30 =-2.36 32.54 37.88 12.00
2. ©bSesbania 16 .04 17.00 +0.96 42.63 51.68 10.50
3. Daincha 20,42 15.90 =-4.52 42.84 46.00 760
4. Sunhemp 20453 13.00 ~7.53 34.42 35.88 Swl3
5. Control 15,37 16.60 +0.23 33.21 34.63 e

e P . T S S MR e a e me e me e e e, EX e e

B. Diseased palms

1. Cowpea 35.18  18.5 -16.68 26.17 46.88 10.00
2. ©Sesbania 36.09 233 -13.79 36.38 55.75 9,00
3. Daincha 44.64  23.0 -21.64 23.71 34.63 6.00
4. Sunhemp 33.88  21.4  -12.40 28.84 35.00 6.50
5« CGontrol 36.79 . 17.8 ~18.99 26.79 31.63 -

- I T R et I O . RE e e s s e em s e w3 ee e e ee

A general reduction in the disecase index was noticed
in both the apparently healthy and discased palms, comwara=d
to the pre-treatnent values, though the treatment effects
Were not significant, The reduction in disease intensity
index was comparitively higher in palms having higher pre-
treatment index wvalues, both in apparently healthy and
discased palms.
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5.3 Response of discased and apparently healthy palms to

fertilizer levels and organic manuring.

Objectives

1. To s* 1y the response of apparently healthy and
diseased palms to fertilizer levels and organic

manuring.

2. To find out the effect of organic manuring in
combination with chemical fertilizers on the yield
of disecased and apparently healthy palms.

Treatments

L.1. Control

Lo 2 NPK & 0,34Kg : 0.17Kg : 0.68 Kg/palm as
fertilizer

50% of L2 as fertilizer and 50% as FYM

L.4  75% of L2 as fertilizer and 25% as FYM

L.5 NPK @ 0.5 : 0.3/ : 1.2 Kg/palm s fertilizer
L.6 50% L5 as fertilizer and 50% as FYM

L.7  75% of L5 as fertilizer and 25% as FYM.

t-’
°
w

The experiment is besing conducted in the
farmers' fields in 4 loéations @ach in Laterite and
alluvial soil typés. The Xth post treatment indexing for
- disease intensity was done during the period (Table 25)
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Takls 25, Yicld of nuts and discase indices of coconut
palms in differcnt spil tynes.

A LATERITE S0IL

(i) Apparently healthy palms.

ST  Pre_treut Post  Pretreat: Post treats
Trcatment nept diss- trest: Yield/palm yield

ase index index DEY annum

— ws wme e me e me e am e s s e e e s e ke mee s e e e e mia e e ms mes e

L.1 1% 1 12,2 5 42
Tiv 2 14 .4 107 ale 29
L.3 12.5 11 .28 54 41
L.4 1045 9.5 60 47
Ly 107 11.0 81 44
L.6 12,0 11.6 61 39
LT & 1243 78 2
(ii) Discased palms
L.1 17.8 14,1 57 25
L.2 17.0 17.5 53 28
L3 178 18.1 48 52
L.4 19.7 14.% 45 29
te 5 26y 16.0 51 26
L.O 2 al 15:7 58 27
a7 21.4 15,8 55 26

— e e e G e mee e s eur e e s M s e el e v e e s eih i e e e s o b

(1) Apparantly healthy nalms

L.1 15.9 10.5 66 41
L. 2 18.0 S ot 84 69
L3 17.1 9.7 81 65
.4 16:" 9.0 79 56
TisH 14,0 Dt 75 51
L.6 14.0 9.0 59 61
Lia 7 18«7 9.6 69 59

— e ems e mue e mea che e e e M e s e me e e eee e e e axs e e gee ow mis es



(ii) Diseased palms

Pre-treat- Post tre- Pre—treat:  Post treat:
Treatment nent dise... atment yield nuts/ yield nuts/
ase ipndex index palm pEr |, pPET annum
Annum

L.1 33 13 .9 59.8 35.1
T, 2 53 13 .6 5249 46.3
Lind 30 14.7 48.8 327

1.4 29 13,7 50.7 35,2
L.5 30 14.3 Tt
L.6 32 18,0 64.8
L.7 25 14.0 53,6

W~ O
3 N
. o L]
NN W oW

There was a gencrul decrease in the internsity
of the discase in apnarently heslthy and discased palms in
toth the soil types, the decréas¢ teing more pronounced in
palms with high pretreatment discase index. However, the
treatments did not influence the yicld of nuts, female
flower production and post treatment discase indices, both

in alluvial and laterite soil types.

5.4 Stapdardization of doses and sources of magrncsium
for ropt (wilt) affected palms.

This experiment was started in 1987 to find sut the
optimum dos¢ of magnesium and its cheapest source for
root (wilt) discase affccted palms.

The treatments comprised of Combinations of 2
sources (Mg S04, Magnesite) and 4 doses (200, 400, 600,
800 g per palm).
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The study is in progress,

Rice Research Statiosn., Vyitila

B 8 Responge of discased end spoarently healthy palms to
fertiliser levels und orgenic monuring (in reclaimed
5011 type)

=

The okjective of the cxperiment was to study the
response of discased and apparently healthy palms to
different fertilizer levels and organic manuring and to
cgtimate the occurrence and spread of the discase in healthy
palms under different feruiliser levels and organic

manuring.

The techrmical nrogramme consist of 7 trecatments- -with

4 replications,

Treatments: I 3231 522
1 0 ¢ 0
L 0.4 0.17 0.68
13 50% of fertilizer in L2 4 Organic manure

t5 substitute "0% of fertiliscr
L4 75% of fertiliser in L2 + organic
nanure to substitute rest 25%

5 05 Q.52 1.2
L6 50 of fertiliser in L5 + organic manure

to substitute 50% of fertiligzer.

L7 75% of fertiliser in L5 + organic manure

to substitute 25% fertiliscr dose.
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Rc L)lt“° L R
A. Apparently healthy p‘Tua

A reduction in discuse intensity was noted in all

the fregtments, (Table 20).. In 2)l the treatmentg gxcenpt L7
an increass was noted ip total"number f Qeaves, The
highest incredse was in L5, Vzub regay d 15 yield of nuts,
the treatments cxcept I3 showed, u decrease, The highe st

5

'd(craa“a Was nbted in L7 Lajlqwcd ky Lo and LS (Tublé:27).

" B. Dis qutd Palns

_There was a decrease"in,diseaspiintensity‘in all the
trestments (Takle 28). The mEximum decrease in discase
Antensity was noted in LS. Tn 511 Jhe treatments g}cce pt
LSAtherc'wa~‘an increase iu&%heﬁnumheiudf 1GavG“‘EFThQ

S was a d@crcqsa in. the ylaldsof nut*“ih all the trcatmcnt
‘The maximum decrease was nstcd ki L7 Lollowcd ty L2

i(Tahle o9}, kT

Abparently healthy pélms”
Takble 26. . Distcasc inten‘ity at the 10th indexing.(differ-
, ¢nce ketween 15t and 10th indexing)

o e e s, it ol e e e B e s e A b el e e e e BB e e -
Ponnu- - . South Edaya.
Treatment : Vyttile: : Mear
aled runni YRR Chittoor kunnam -

L1 = 6.89 - 0.97 - 4.60 - =i3.95 & 2.0
LY ~ 06330 & 455 LH2UAG T A5
3 - w275 = Ba93 ok 459H L 2,72 e e L 63
| 5.05 =~ 2.48 - 6,15 -~ 1.99 . = 3,92

L5 - 7.29 - 6.32 - 4.72 - 8.82 -~ 6.79
2

1

!
SN
L
=3
O

.6 - 1+ 1.43 - 6.81 1,56 - 2.34
4 + 139 - 5.68 - 0,27 < 1.4%

{
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Apparently heali iy palms

Tublie 27 Total Mo. of nuts/palm as 10th indexing
(Difference kesween 18t and 10th inde xing )

Ponnu- South Edayu-

runni Chittoor kunnam
L1 - 3.25 + 0.50 - 18,00
1.2 - 18,50 + 24,00 - 23.50
L3 -~ 15,00 + 45.25 - 17.00 + 5.75 + 4.50
L4 - 15,75 4 851.50 ~ 2337 = 10,50 4.7
5 - T2.85 = 2:79 - 40,25 + 10.55 ~11,68
L6 ~ 28,25 -~ E.25 = 32,580 =~ 5.7H =17.94
L7 - 1850 "~ BGLTH -~ T7.00 = 10.25 -24.13

o T I e I it o e e

DISLASED PALMS

Takle 28. Mcean values of discese intensity at 10th
inéexing (Difference tetween 1st and 10th
incexing)

- e e e e e TR DT dee T RTUEL ke el T e . e T

) Ponnuru- A “South BEdaya« P
Trcatment i R Vi 5 i o - Me an
el mnd ; yPtila oy itto0r  kunnam -

- 8.22 = 11.46

S
a

(Br
~

L1 00318 = 12,78 L

12 - 11.38 = 16,65~ 9,90 4+ 8422 -~ 7.43
13 - 12,22 «~ 9,56 ~ 9,91 -11.08 - 10.64
L4 ~ 15.46 - i2.84 - 3.67 - 6,62 - 9.65
5 - B0,00 = 20,42 @ = 5,97 =« 9.62 -~ 1688

8.0 - 10,00
-24 L 14079

16 - 18.46 -~ 7.55 -
L7 « BB ML - = TOAE .

O+ \I1
> L]
@) AB
~1 >
H !
~J . X

o mae  ww  es eam mes s e e e e e s P e e ae e e C e an s e el T e e es e s e
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Diseas=2d palms

Takle- 29, -Totdl Ho.

of nuts/palm at 10th indexing
(Differcnce - between 18t wund 16h indexing)
catment  Pommuru- oo T ssubn” T TRIgral T
Treatment nni Vyttila Crdt oy kunnam Mean
L1 ~ 4,25 + 20.80 < — 26,00 = 23,50 -~ 8,31
L2 i) B 025 - 17.07 w 22425 = 0,50 =13%,92
13 + 175 - 20,50 = 47.75 -~ 13.75 ~ 9.79
L4 ~2% .50 + 13.75 - 39.75 ~ 6.00. ~13.88
15 - 1.75 4+ 11.00 B1.T8 .~ 54,00 “w11.65
L6 ~ 2.75 e T2l % om0 FuS0 ~ 5.25 < 7.44
L7 -11.50 = 15350 - « $h.00 - 20,50 -17.88
5.6 Quality analyvesig of coc ouut Ludo@p&rm.
obtained from DuT‘s 2L VArying intensities ot

root (wilt) discase

The quality of the end
of varying intensities of root (

investigated in this ¢xperiment.

1. Apparcntly healthy
2., Palms
3. Palms
4, Palms

3G
(SN

with dise
with d1 S€ 486

The results indicated nn

batwacu the anparently healthy ‘ud disea

Lollow1u0 aspects
Kexrnal, totql
and Mg

sugar,

Dhbﬁht“ of cndorsmarm.

o8neErm obktain
wilt) discase was-
The treatments weres

nalm

index 15 . 25
'wuda 26 - 35
index above %5

significant variation

sed palms in the

Copra recovery, moisture content of
protein amino acids

0il, Na, Ca, K

By

ed from palm
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G4 Nutrient status of coconut water at diftierent
' Stuges of deve ooment in nalms of VoI ying
intensities of root (wilt) diseuse,

Objective:  To study the nutricnt status of coconut water
at different stoges of develovment in discased

ralms.

The major treatments were the same as descrited in
the c¢xverimentquality antlysis of coconut endosperm™. In
addltlvn there were 4 minor treatments representing the
different stages of development of nut, viz. 6 month, 8
month, 10 month dnd mature stages. The inflore scence s WC Y€
tagged at the time of orening and zne nut from s€ach sunch
was token for analysis

Coconut watecr drawn from maturé nuts was analysed
for total sugur, re¢ducing sugar, amino acid, protein, ash &
minc¢rals (Na, K, Ca, Mg & P). The amount of protecin was
trace iu all the samples.,

Statistical analysis showed that reducing sugur,
amino acid and phosphorus contents were significant Zor the
differcnt treatments. R:ducing sugar and phosphorus con-
tents were high in the nuts of polms in the advanced stage
of root (wilt) discase, However, the Amino acid content was
Jow in these nuts. The sther parameters were not signifi-

cendt.

58 RNA - DNA conteénts in coaconut palms as influenced
by toot (w11t) discase

The RNA & DNA contents in healthy and discascd
palms (root wilt) of varying intcnsity were estimated

i this study.
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Five groups of CocConut pulme oV. WCT of the same 486 Were
selected for the study, as detailed belows

™ -~ Heualthy
T2 ~ Apparently healthy

T3 - Palms having initial stage of root(wilt)
disease

T4 - Pulms having medium stage of root (wilt)
discase

=3
fO X}
!

Polms having advanced stage of root(wilt)
discase,

There were five palms in cuch group. Samples of
Yoot and leuf were analysed for nucleic acid, RNA and DNA.

Table 30. Nucleie acid content of leaf tissues in coconut
palms &s influenced tv root (wilt) discase
intensity.

- e S e me e eas - P . e -— - e B G e e e e es -

Total nucleic Ritorucleic Deoxyribo nucleic

Tregtment acid mg/g acid me’/g acid mg/g tissue
tissuc Tissue
1 20,36 1T+ 60 o 2717
L 20,64 1«49 / 26.89
T3 21.07 17.42 2B8.26
T4 19,97 17.99 24.14
T5 21,75 1851 27.99

The data did not shqw much variation retween the

treatment. However the DNA content of healthy palms was

found to be higher than in the other groups (Takble 30)
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5¢9 Neture of protein fr ctions in CoConut bpalms as
T8 e :

i3]

. Objective: To study the possibility of differentiating
healthy secdlings from the discased osnes in

the carly stages,

Coconut scednuts collected from healthy and
discased mother pulms, Wife pvlanted in a compact arcu. The
protein pattexrn of 1eaf¥}oot samnles of mother pulms were
sfudied arid the study is continued on the seedlings at
intervels of 6 months for 5 years. The disease synptons
will k¢ monitorcd during the period.

It is scen that the clectrophoretic pattcru of
leaf protein or healthy mother valms is différent from that
of the discase¢ palms. The cxperiment is continued.

6. Crop Protection

RARS, Kumarakom

6.7 Mycoplasma as mssitle cay 1501 agent of the root(wilt)
of coconut. ‘
This project was initiated during December, 1986

to study the influence of zytetracyelin and pencillin on

the symptomatology of root (wilt) discase in order o Con-
firm the etislogy of the lisease, TField trials were laid

out at the RARS, Kumarokom apd RRS, Kayamkulam in Rando..
mised Block Damlgl with 3 treatms wt and 7 revlications.,

The treatments included Guarterly apnlicutiop Oi DXy EYr B

cycline and penicillin through stem injection uolng pressure

injector., The palms in diffcrept treatments were indexed

Tor root (wilt) intensity at six nonthly intervals. The
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results so far obtaincl show'd no significant difference

tetuween treatments, The slight differences observed were

“«

only seasonsl in nature,
J

Takle 31, Chemotherapy against root jwllt) discase
discase indiceg

© 77 77 7 TRARS, Kumarakom ~ RRS, Kayamkulam
Treatment Pretregt:. Digcﬁs; MPIctr;a: “D—I i £ IN
nent 6787 index tment 0787 3/88

12787 3/87 e
T1 Oxytetracycline  35.08 - 40.19 22.90 19,99 22.3
T2 Penicillin 33460 38.42 22.54 21.07 24.9
5 Contro] 34.59  41.92 22,92 21.88 - 25.7

6.2 Symptomatology, Etiology and Control of Quick (Yellow)
Degline of CDCOlut :

The Project was initiated during September, 1985
to study the s aptomatology, c¢tiology and control of quick
(yellow) decli.c in Coconut, a discase of recent origin.
Accordingly, an obscrvational trial was laid sut in
Kayamkulam Kayal Farm. Soil application of micronutrients
as well as stem injection of oxytetrucycline and penicilline
were given to the affected palms. There was slight reduc-—
tion in the discase score of leaf and inflorescernce in palms
consequnt on the combined applicstion of micronutrients and

xytetracycline (Takle 32)
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Takle 32, Cheno tkcraagmgggixgj»(u1ck (¥e1low) Decline
Heop score of Qui k (Yellow) Declin¢ of Coconut

I Lbut ”éore' | Inflorescenée sooie
Trecatment o T T S
s/qc 2/@7 8/87 2/88 3/86 2/87 8/87 2/88

T1 Soil app-~ 1.5 1.5 1.5 2.0 2.5 2.0 1x5 10
licatiosn
ofCu and
Mu

T2 Stem inje- 1.5 1.8 2.0 1,8 2.5 3.5 3,0 2.4
ction oz
GXFTE T G

cycline

T% Stem inje— 1.

ction of
pEnici-

128 1.8 1:8

I

(]
.
N

1.8 23 1.8

11in
T4 T1 4+ T2 1.5 13 1.3 1.0 2.6 2.0 1.5 1.0
T5 Untreated 1.5 2,0 2.8 2.0 2.5 2.8 3.0 2.3
control

6.3 Tight/Fluorescent microseopy of root (wilt) infected
Cocoriut palm and suspected collatéral hosts

This programme¢ was initiated during December 1986
in continuation to a survey undertaken in the root (wilt)
affected tracts of Quilon, Allepney, Kottayam and

Ernakulam districts with the otjective of cataloguing all
hertaccous plants and indigenous weed flora commonly secen

in such arcas. A meticulous scrutiny of the possible role

of such heérkbaccous plants as reservoirs of the root (wilt)
pathogen was the otjective of the present study.

Undexr this programme the herbacesus plants showing

discase symptoms of MIO and which were found predominent in



the root (wilt) affected arcu were Subjected to special
étaining technigue and 1ight wicroscopy. The staining was
conducted on the followins predominent herks Showing suspe-
cted MLO discasc symptoms. ‘

Nome of species Fanily
1. Emilia sonchifolia - Compositac
2. Synedrella npdifloxra i
3 Ageratun Conyzoides "
4. Cxroton sparsiflorus Buphortiaceae
5. Sida coxdifolia Malvaceac
6. Stachytarpheta indica Vertenaceae
7. Catharanthus roscus Apocynaceae

The results of special staining of thin scctions

2 :
of plants showiang suspeccted MLO discasc symptons were
negative in respecet of all the samnles tested,  Next 1o
clectronmicroscopy the method of special staining was
reported to ke reliable to demonstrate the presence of  MIO
in diseased plants. In the present study the phloem of
stem scctions of wll the discased and healthy plants. tested
remained unstained indicating the absence of MLO in the
suspected collateral hosts of root (wilt) Pathogen. In so

Taxr as none of the plants screened could te suspected as

i

carricrs of MLIO, it would be unlikely for these species of
plants to ke the collateral hosts of root (wilt) pathogen.
The project is proposed to ke concluded.



6.4 CONTROL OF TLAF HOT COCONUT USTNG SYSTEMIC

AD NON SYSTuMIC FUN

Qb jective: Ty, study the comparstive ¢ffectiveness oif

systemic and rion systemic fyngicides in
lication
combination/sequential app=/ou the control

of leafrot discase »f coconut caused by

Pipglaris bholaides.,

The third and fourth fungicidal applications were
done¢ during October 1987 rmonsoon trcak) and June 1988
(pre monsoon).  The sccond post treatment leafrot indexing
was also carried osut in June 1988 (takle 33).

Takle 3%.  ‘Control iof leaf rot of coconut: discase index
as influenced by chemical treatments.
Tecaf rot discase index
(Mean of 4 Repln.)

Treatnents R = S
PILTr“uthht Po 3t freatmcut
SCOTC SCore
T1 1% Bordeaux mixturc (% times) 25.82 24 17
T2 1% BM+0.3% Dithane +
0.5 Fypolar 25.96 38.99
T 0.1% Calyxin - 3 times 25.94 26,62
T4 0.,1% Vitavax 3 times 28457 29 .41
T5  0.1% Calyxin + 1% BM+
0.5% Dithanc M4F 27«89 28«42
T6 0.1% Vitavax + 1% BM + N
0.5% dYithane M45 27606 - 28.85
7 Controel 25431 28,46
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An-increase in discasec index was okserved in all
the treatments ¢ xcent Bordeaux mixture. This is indicative

af 1tb'bubefiérity oVEr the other fungicides

6.5  VARIATIONS IN THE OCCURLENCE. AND INTLS 1Y o7

DITFLRENT DISEASSS ON PEEENITAL THOTS Tiep COCONUT
BASED MULTISTCRIZD CRUPPIN,USJOPH“ EXISTING 1N Tha
BACKWATER RAGICH OF KERALA.

Okjectives To investigate the rériodicity of occurrcnce
and intensity of different discases on
perennial crops like Coconut, Cocoa, btanana,
PEPPEY, nutmeg cinnomon cloves and fodder
grasses in & cocont tased multi storyed
Cropping systen ¢xisting in the backwater

recgion of Kerala,

The occurrence and intensity of the different
diseases in rundomly marked »ut plants (Coconut 10, Cloves
=, Cocoa 10, pepper 6, Cinnammon 10) were recorded regu-
larly at nonthly 1ntcrval A crop war review is furnished

telow:

Coconut: The main diseascs were Roof(wilt) and leafrot,
The Root(wilt) discase score was 36.01 (Mean value)
leaf xot was seen only during November 1987 on a
high palm (score 3.5),

Lz

Cloves: . The major discase on these Crop was the lecafspots

caused by Alternaria Spp end Colletotrichum spp.
The¢ mean d1 3686 corc for the period were 1 P

and 0.92 res SpéCctively. Sooty mold was recorded

as arc of the plants in November 1987.
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Cocga: This crop alss w-¢ séen less infected by discases.
% SA ST o

wilt was the rajor discase scen.

=

Peppexr: Bacterisl leafspot coused kv Xanthomonas

Campertris P,V., ketlicola and fungal leafspot by

Colletotrichum 8p. was the important discases

abserved,

Banapas  Sigatoka leufspot, Bunchy top, Kokkan (Kalluvazha)

o>

were the major discases scen.

This study will b€ comtinued,

o

6.6 Bifect of Boron on the leaf rot diseast of coConub.
The effect oL boran on the eanifral of leafrob
discasc of coconut CV., WCT wuas studied in this experinent.

"The treatments included:

TO Control
i Apnlication of 1% borax solution by root
injection 10ml/ralm at quarterly intervals.
il Apolicttion of borax as 1% solution in
the crown 1 1 /palm at quarterly intervals.
T3 Application of borax as 1% falior svpray
2 1/palm at guartsrly intervals.,

4 ¢ Application of borax 250 g/palm/yecar
through soil drenching in two s$plits.
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ALl the treatments (T1 to T4) were applied during
this scason. The yicld of nuts at monthly intervals were
rc¢corded and the data recorded,

6.7 Studics on the arthropod founa in the rhizosphere of
gocoul 28in . :

The study was initisted to identify s0il arthro-
pods, 1f any, resvonsible for the incitatisn of the root
(wilt) discose. For this soil semnles were collected at
morthly intervals from diseaScd and apparently healthy
palms. During the period 84 samples were collected and
extracted for koth macro and micro arthropods.,

The macroarthropods consisted mainly of root-
gruts and the microarthropods inciuded colleémbolans and
nites, The population 5f none of those arthropods were
high c¢nough to inflict any seriosus injury to coconut palms
and the differcnce in population »f arthropods betuween !
healthy and discased palms was negligible, These findings
Show no major deviation from the previous year's results.

6.8 Haturc snd intensity of demage caused by mealykbug
(Pscudococcus) and their control

Heavy incidence of mealybugs “s often reported on
coconut palms affected by root (wilt) and leaf rot discasc.
The objective of the trial is to study the nature and
intensity of dumage causced by the meclytug and formulote
cffective control measurcs, ‘

The trial was carricd sut on a large group akout
100 coconut scedlings Closely planted forx restricting the
growth of the seedlings and for stimulating the mealybug
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potwiation Buetd Lp. Mealytug crowlers were released on
those scedlings ot periodicsl intervals from Octoker 1986

onwards.,

{nd

Build up of the mealybug wvooulation was noticed
from January, 1988 onwards and by late February a numker of
the scedlings had moderate to heavy wttack of the bugs.,
The population of the¢ mealy tug on these scedlings ranged
from O to 380 on a scedling. The bugs often confined
themselves on the cemsral unopened spindle. But inspite of
the severe attuck of the mealybug, the seedlings suifered
negligikle loss of vitality and vigour. There was apparently
no visitle damage except for minor yellowing, necrosis

and lesions.

The mealy tug population drastically reduced after
the opening of the spindle leoves or after the receipt of
continuous showers. The tugs showed o clear preference dof
s¢ttling along conccaled arcas of the tender tree parts
such as inncr leaf axils, unopened LEgt® ~4 gxils, waztly
opened inflorescence e¢tc. The tuss in the exposcd surface
are prokakly unakle do withstand kcavy showers or Eright
sun.

6.9 Control of rodents infesting coconut gurdens

This project wus started with the objective of
devising suitable rodent control methods in Coconut gardens.
The first part of the experiment was to evaluate the
different type of rat traps and it was found that the
Kumarakom trap was superior to the bow trap, Moncombu trap
and the common kox trap.
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The second part of the cxperiment was to evaluate
the different type of rat baits., As part of this trial an
obscrvational trial wus laid out using bromadiolone, a

single dose anticoaguland.

Readymode bromadiolone cakes were purchased from
local market (trade nome moosh moosh) and placed at the
leaf axils of rat\affectcd'cpcouut trees at three different
positions, One packet of the cake costing about Rs.5/50
was necessary forx baiting a single tree., Before baiting
the numker of rodent damaged nuts on c¢ach trec was recorded.
After about two weeks the trees were recxamined and

rekaited wherever there was fresh attack.

Out of twelve trees baited with the cake, only
two treces showed fresh attack ~€ter two weeks and the rodent
attack on those trecs were also brought under control ty

retaiting.

Rice Research Station, Kayemkulan.

6.10 Sympteamatology, @tinlogy and dontrol of quick yellow
gecline iy caGonut,

Ari attempt has been made in thic experiment to
study the symptomatology, ¢tioloey and control »f quick
vellow decline in coconut which is relatively of recent
oxigin.

This observationel trisl was laid out in the

Kayamkulam Kayal farms with the following 5 treatments
during the ysar 1987.
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T. Soil application of Cu + Mn @ 250 gm/year

2. Stem injection of oxytetracycline @ 3 gn/year.
3. Stem injection Penecillin.

4, Trestment 1+ 2

1

Untreated control

At per the decision taken in the combined meeting
of scientiste of C.P.C.R.I. and K.A.U. held at C.P.C.R.TI.
during August 1986, the frequency of application of LeR 1~

cillin and oxytetrucycline was fixed at once in 3 months.

During the current year, an increase in the leaf
disease ipndex was noticed in all the treatments Extept Trs.
No.4 ic. stem injection cof oxytetracyeline + s»il applica-
tion of Cu and Mn (Teble - 34)

Takle 34. Leaf discase index as influenced bty treatments.

s e e I L w -~ o ew e s e E s - - wze

Pr 100 Pzﬁmt;eutaent Post tgegtaeﬂt :nd;xm
i index as on February 1988

1 1225 2.0

2 125 1475

5 1e25 L5

4 125 1.00

5 1425 2.00

In all the treatments there was reduction in
inflorescence discase index over nre~treatment index. The

naximum reduction in inflcrescence index was in treatmznt
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and 4 ie. stem injection of ox cytetracycline and stem injec
tion of oxytetracycline + soil apnlication of Cu + Mn,

respectively (Table 35).

Table 35. Inflorescruce discase index as influenced by
* treatments, 1987-88

e T I T B VT R ) —

Tr. 1o Pre~treutment - Post-treatment index
. ) index as on February 1988
1 2.5 1.0
2 2.5 2.39
% 2.5 1.75
4 2.5 1.00
& 25 L
6.11 Comtrol of leaf rot discasc of coconut using systenic

dhd non-systemic fungicides.

Objectives: To study the eficctiveness of systemic
fungicides in Combination/sequential with
non-systenics against lecaf rot of coconut.

Trecatmentss

1% Bordecam mixture (threc applications/year)
1% BM - Dithanc M-45  0.3% .. Fytolan 0.5%
Calyxin 0.1% thrce times a year.

Vitavax 0.1% three time a year.

JIl SNy
* e e e

0.1% Lalyxln ~ 1% Bordeaux mixture - Dithane
M~45 0.3%%

6. 0.1% Vitavax - 1% B.M. - Dithane M-45 0.3%

7. Untrecated control.
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Treatments were given as per scheduyle. Discase
indexing was done kefore cach aprlication.  The treatmnent
effects were not statistically sienificant. Though not
significant, there was a reduction in discasc intensity
in tihz fungicide spraved plots. The maximun rceduction
(5.15)in discase¢ index was in the Bordeaux mixture spread
tregs closely followed By Tr,2 ic. sguential treatmens
of Burdecaux mixture, Dithane & Fytolan. In the control
plot there was an increase in discase index (+2.10).

6,12 Mycoplasma 28 possible causal agent of the
coconut Root (wilk) discase. S

The influence of oxytetracyeline and pencillir
on symptamatology of root ‘wilt) in order to confirm
the e¢tilogy of the discase, Myeoplasmas are known to
be scnsitive to oxytetracyeline and resistant to
penicillin.  This different response will give indirect
cwidence on the etiology c¢f root(wilt) discase,

Quartcrly application of oxytetracycline and
senicillin (3g/tree) through stem injection (using
pressure injector) into coconut palms of age group less
than 10 ycars infected with root (wilt) discase¢ and not
supcrimposcd with leaf rot was done and discase indices
worked out. The data eollected so far indicated that
treatment effeets were not statistically significant,
Though not significant statistically, there was a
reduction in discase intensity in oxytetracyoiime treated
palms whereas in penicillin treated and Control palnms
an increase in discase intensity was observed,



INTERCROPS IN COCONUT GARDENS

(Pepper, dowpea, banana, bhindi, brinjal, cassava, minor

crops, bamboo )

7.Varietal Improvement

Regional Agricultural Ressarch Station, Kumarakom
7.1. Evaluation of vegetanle type cowpea for intercropping

in the coconut gardens of Kuttanad

Objectives: The objectives are to screen out high yielding
vegetable type cowpea for intercropping in the coconut
gardens of Kuttanad and to identify varie ties that can be

used as donor parents in breeding programme.

Using the germplasm available, an initial evaluation
trial was conducted and the varieties which performed well
were subjected to compérative yield triéls far four
seascns. Two top yielders from the comparative yield trial
was put under multilocational trial in different locations

of Kuttanad with Kurutholapayar as ghieck .

Three varletles viz., Manjerl Red Plaln (13 6:t/ha),

..anjeri Mottled (11.6 t/ha) and Kurutholapayar (11.0 t/ha)
were selected for conducting the multilocational trial in
the farmers' fields. Farmers from Edathua, Veliyanad,
pullnkunnu, Changanacherry and Kumarakom were selected and
- the trial was laid out during July 1987. Observations '
were taken on number of green podsvper plant and yield of
green pods. The results are presented in Table 36.

The variety Manjeri Red Plain gave the maximum yiéld
of green pods (10.9 t/ha) followed by Manjeri Mottled |
(9.5 t/ha). With regard to the number of green pods per
plant, Manjeri Red Plain recérdéd che maximum (135.86)
followed by Manjeri Mottled (133.85). The variety Man jeri

Red Plain will be proposed for release.
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Table=36. Yie.d performance of vegetable cowpéa varieties (kg/plot of 20 m
unless otherwise mentioned)

Loca~ Loca- Loca- Loca- Loca=- Loca- Loca- Loca- Mean Mean

tion +tion tion tion tion tdon . tion +tion yield
Yariety - I IT ELT v v VI VII VIII (kg/ha)

RARS  Edat- Edat=- Veli- Chan- Puli- Puli- Kuma-

Kuma=- hya  hua aya- gana- nkun- nkun- rakom

rakom nad cherry nu nu

E= w ©3 en e ws @3 S0 @ em 3 om on e e s ee  ew e mD em mm e»  om wa on cm we  Em om epe W s e mms e e o b

Manjeri —,5.6 21.3 18.4. 16.5 23.0 21.8 24.2 23.7 21.81 10900
Red Plain

Manjerl 55,3 18.2 16.3 13.7 20.2 20.7 21.8 18.2 18.93 9465
Mot iled

Kuratho~ 5595 20.1 15.5 12:0 21.5 18.6 18.2. 19.7 18.22° % 9110
lavayar : ‘

Mean = 22.67319.86716.73314.06721.561,20.36721.4 20.53

e e e = ca e o e - e - e ae o oo am e = e = oo wm = oo ens an cxm o= o =0 o - s mos e a0 ew oy

C D at 5% level (a) Location = 2.117 (b) Variety = 1.296
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7.2. Varietal trial in Bhindi

The main objective of ﬁhe experiment is to identify the

best variety of Bhindi suited for the Kuttanad tract.

_Using a total of 40 varieties/lines an initial evalua-
tion trial was laid out 'n randomised block design with twc

replications. The plot size was 1.8 x l.2»m2°

Changanacherry local was found to be a dwarf type with
an average height of 1.29 m at maturity. The length of the
fruit was also'found to be higher in this variety (26.14 cm).
The maximum'girth of fruits was recorded by local tall
(8.95 cm). The variety AE 6 gave the highest number of
fruits per plot (128) while AE 126 recorded'the max imum
weight of fruit per plot (3.187 kg) which vorked‘out to
14.7 t/ha. v g

By evaluating thé‘perfcrmance, ten varieties/lines
‘were selected for conducting a comparatiﬁe yield trial
(Table 37).

7.3. Evaluation of short duration tapioca cultures for

reclaimed soils, as intercrop in coconut gardens

Objective: To compare the performance of different short
duration locél tapioca cultivars and to select the best
suited for the reclaimed soils of Kuttanad. The cultivars
tested are listed in Tablea38° '

The cr0p>was planted during May 1987 and harvested
when it attained 6 months (maturity). The data on tuber
yield, number of tubers per plant and tuber dry matter
percerntage were statistically analysed (Table 38). Regard-
ing tuber'yield there existed significant difference

between the cultivar Ramanthala and the other varieties.
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Table-37. Performance of Bhindi varieties selected from the
initial evaluazional trial

= oo wom P om e - o e @ e - ea = = e oo @ e = e e o= ez e == e o < s = ot

S1l. Name of the Height Length Girth Green
No. var.ety of the of. o - fruit
plant fruits fruits yield

(m) (cm)  (em)  (t/ha)

1.AE 126 - 2.1 ’19.08 Tadtd 14.7
2 .Anakomban 4«87 18.92 6«30 13.5
3.AE 124 ' 1l.63 14455 11 10 1d <8
4.AE 6 ©2.29  16.93  6.08 12.7
5.Kilichw.dan 2.19  19.58 B:37 . 1.7
6.AE 2 ‘ : 2.06 19,27 120 114
7.AE 3 2.49 1685 &% 55 9.0
8.Cha ganacherry local 1.29  26.14 6.20 8.4
9 .Pusa sawani 2=53 LT 70 Bzl W
10.2AE 8 i.40 16,71 & .01 B3

= e en = - = = w2 am en e = <2 e e L. o em em = e o = oo - - o = o o o

Table-38. Evaluation of short duration Tap iora anltures
yield performance

=y e e Y o e e - o o e e oo eoen comam e - on e 0 e we = e = (R

S verseny aber vield e Tuber ory
plant (tons) ers/ percert -
T sg) | o LRI age e
1. Ramanthala 1.615 27.46.- 8,07 ‘! 37.68&
2. Ambakkadan 0.787 13.38 4.53 - 33.01
3. Mixture Q.883 15.01 5.53 32.085
4. S 856 0.730 12.41 5,43 3182
5. Thodupuzha local 0.520 8.84 3.90 42 .93
6. Thottakkolli Q0.773 13.41 Tu51 45.37
7. Sree Visakh 0.787 13.38 6.33 34«41

C D (0.05) 0.450 o - 9.55

- o & oom ezm e e o o on e - ew = e - o o an e a» . s - e - o wmmem e
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.7 4. Trial cultivation of pEpPpPEr on coconut palm qrown
under the bund system of planting

Objective: To study the perfornance of different varietie:
of pepper in - Kuttanad and to snlect the best variety suited
for the tradks ‘

The trial is being conducted under two systems.
a)As an inﬁercrop us;ng‘COconut palm as a standard.
b)As an intercrop using Thespesia as a standard.
. The varieties tested are: (1)Panniyoor-l (2)Karimunda
r(3)Narayakkodl (4)Kottanadan (5) Culture-z39 and
(6) Culture - 331. A ol _
Panniyoor-1, Culture=239 and Culture 331 planted dufing
1985  flowered in 1987. The yield of dry berry per plant
" ‘was recorded (Table 39).

Table—BQ. jTrial‘éultivation of pepper in Kuttanad .

oz e e o s - = ez e e com - = e e e tm e e emem 0 o o o = - @ e o

Sé° Type of stéhdard Yield of dfz)berry per ‘plant
Panni- Culture Culture
yoorul 239 " 331
1. (a)Pepper grown as an '
. ‘ ) : . S B ) ; ‘~":'=NO_'t
intercrop u51ng ggconut,ﬁl6,39 - 22,37 el anted
palm as a standard.
2. (b)Pepper grown as an _ - ,
iptercrop usirng 24 .66 Ha58 17.67

Thespesia as a
 standard.
The trend in yield indicates that culture 331 has good

potential under the conditions existing at Kumarakom
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7.5. Studies on the performance of tuber crops as intercrops

in coconut gardens’

The main objectives of the experlment Are identifica~
tion of suitable tuber crops for intercropping in coconut
"gardens and screening dlffepent varieties of tubker crops

for identifying the best one..

The crops included are Dioscorea alata, D.gsculent =

Colocasia, Coleus and Amorphophallus.

So far 31 lines of Dioscorea alata, 24 lines o f

D.esculenta, 5 lineés each of Colocasia and Amorphophallus
and 10 lines of Coleus were collected. Initial Evaluation

Trial: of Dioscorea alata and D. esculenta has been

completedu

among the D.alata lines, NBPGR - 35 recorded the max1mum
yield of 4.98 kg/plant followed by Kaduvakalyan, a local
type with 4.73 kg/plant. Based on tuber yield 14 lines
(including check) were promoted to comparative yield trial
(Table 40).

Table-4u. Field evaluation of tuber crops : Dioscorea alata

en e o e e e = e e ] o= e =a e s e e e e o e e o e e - e b v en

§i: Accessions ?izidﬁgﬁiit ;é. Accessions siZ?dﬁgiiit
. (kg) e g(Egl

1) NSPGR 35 4 .98 (8) Da-122 © 4.00 C T
2) Kaduvakaiyan 4.73 (9) NBPGR-949 . - 4.00

3) TCR-19 4.18  (l0) TCR-5 -~ 3.84

4) TCR-100 4.1s . (11) TCR-3 R Y 1

5) TCR-34 A LO8 (12) vadakkan ‘ 3.44

6) ?ggigampuZha 4.06  (13) NBPGR-193 3.50



Among the Dioscorea esculenta lines, DEC-24 recorded
the highest tuber yield of 3.35 kg/plant followed by
TCR=-24 (2.9 kg). Number of tubers/plant was maximum in
DEC-24 (33.0) followed by DEC 28 (24.5) and Amayannur-1l
{24:5] «

From the D.esculenta accessions 14 lines (including

check) were promoted to Comparative Yield Trial (Table 41).

Table- 41. Field evaluation of tuber crops : Dioscorea
Dioscorea esculenta '

- e ey o e wn e s = e s o - s c= e an o o om o= ae - s e oo o an o e e o e -

Mean Mean Sl. . Mean Mean

Sl. . ;

No. ACCeSSions  yo of tuber No. fCeessions IT L er
tubers yield tubers yield
per- per per ner
plant plant plant plant

(kg) (kg)

1)DEC-24 33.00 3.35 (8)DEC-32 11.00 2.06

2 )TCR=24 V 24.00 2.90 (9)amayannur-l 24.50 1.81

3)DEC-37 20.00 2.45 (10)Ettumanocor-l6 14.00 1.61

4 )TCR-1 18.75 2.10 (11)TCR-49 2013 1.53

5)DEC~-27 16.00 2.05 (12)Kanakkari-ZI 17.13 1.50

6 )DEC=5 18.00 2.00 (13)TCR--23 21.6 1.34

7)DEC-28 24.50 2.00 (14)Sreelatha 15.13 1.28

The performance of the accessions of Colocasia,
Coleus and Amorphophallus, so far collected are encouraging

and are maintained. ,
[

7.6.5creening of banana varieties for partial shade

Ob xotives:To study the performance of different cultivars

of banana as plant and ratoon crop in coconut gardens and
to identify the promising types which are having better
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adaptive value other than the commonly grown DIES o

The experiment which includes 15 table and culinary

types of banana, is in progress.

8.Cror Mzaagement

8.1.Effect of different levels of NPK on the vield of

brinjal in the uplards of Kuttanad
Oviective: To find out thi effect of different levels of N,

P and K on the growth ard yield of brinjal and to work ouc
an ecunomic optimal dose for the crop in the uplands f

Kuttanad.

The experiment was laid out in 33 partially confounded
factorial design with 2 replications. The levels of NPK
(kg/ha,; tried in the expefimént_ﬁére: k

N P K
50 20 10
75 40 25
100 60 40

The maximum yield was recorded in the treatment combi-
nétiop: of N75 P20 KZS with regard to the number of fruits
(10.8) and weight of fruits per plant (682 g) and also the
yield'per plot (10.24 .g) followed by the treatment combina-

Lr.on. of Nloo on K4Of
The incidence of fruait borer was found to be low in

the treatment combination of h75 40 lO

8.2. Effect of different levels of fertilizers‘on the

- growth and yield of vegetable cowpea grown as 1rteru

crop in the coconut gardens of XKuttanad
Objective: .(1)to find out the effect of different levels

of fertilizers on the growth and yield of vegetable cowpea
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grown as intercrop in the coconut gardens of Kuttanad.
(2)to standardise the optimum combination of NPK for vege-

table cowpea in the reclaimed soils of Kuttanad.

The second rabi season crop (4th season c. zp) was
taken Jdu-ing the period from July 1987 to November '87.
Observations on number of pods per plant, length of pod,
number of seeds per pod, yield of pods (t/ha), yield of &
haclm (t/ha) and harvest Index were recorded. Statistical
analysis of the data on yicld of pods showed no significaut
variairion between different levels of N, P and K trieu.
However, all the "7 combinations were sicnificantly
supericr to the sbsolute cenkrel, in their efrect on yield

of . pods.

e experiment was conducted for four consecutive
seasor® - two rabi and two kharif and concluded. During
all the four seasons the applied nutrients gave signifie
cantly higher pod yield over absolute control, but amongst
the different levels, there was no significant difference
(Table 42). This is attributed to the high fertility
status of the Kuttanad souils. Therefore, a fertilizer com-
bination of 10:2C.10 is suggested for the Kuttanad trasct.
This NPK combinaticn r<sulted in a B:C ratio of 2.25 and
% 00 . during kharif aad rabi seasons, respectively.

Table-42.Green pod yield of Kututholapayar as influenced by
fertilizer application (Mean of two kharif and two
rabi seasons)

om em e - em o o o an o e e eom e o o wn = e - s e e o e =3 - o o am

Nitrogen Yield Phosphorus Yield Potash Yield

J(kg/ha) - (t/ha) (kg/ha) - (g/ha) _ (kg/ha) _ (t/ha)_
0 10.72 0 10.72 0 10.72
10 13.81 20 15.36 10 15.23
20 14.98 40 14.58 20 15.75
30 16.15 60 15.01 30 13.84

e em Em o2 e R om oo e e @ e GD 6D we @ e Ge cn em s ea  om  mm oa ew  me om

o cm e o= on e x> o ez oo e e e one e = e = eecn s - oo e e = e - am
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EXTERNALLY A IDED PROJECTS

9. ICAR Adhoc Scheme - Development of improved varieties of

sesamum and groundnut suited to the rice fallows in

Onattukara (R.R.S., Kayamkulam)

Thz project aims to evolve improved varieties of
sesamum a.xd groundnut suited to the rice fallows in the

Onattukara region.
The technical programme includes:

i) Collectiion of sesamum and groundnut germplasm from
various centres and their maintenance.

ii) Enrichment of sesamum and groundrut germplasm
through regular collection programmes.

iii) The collected varieties/types of sesamum and
gyroundnut will be subjected to initial evaluation.
The selected types will be put to comparative
yield trials, the comparative yield trials will be
repeated for 3 seasons and the types identified as
promising ones will be promoted to multi-locational
trials. Based on the results of the experiments,
the besct varieties will be released for cultiva-
tion.anu ‘

iv, Inter-varietal hybridisation and mutation breeding
in sesamum and gfoundnut will be undertaken to
evolve su.table varieties.

Groundnut
9.1. Comparative yield trial of ‘18 early duration varie-

ties/cultures of groundnut

With the objectives of identifying suitable early
macuring groundnut varieties for summer rice fallows in

the Onattukara tract, a comparative yield trial with 18
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groundnut varieties/cultures was conducted in rice fallows
during the summer seasen. The highest pod yield of 5128
kg/ha was recorded by Dh (e 32, followed by ICGS 119

(4643 kg/ha) and both of them were on par and significantly
superior to JL=24CTable 43). JL=24 recorded an. yield of
3133 kg/ha and TMV-2 recorded an yield of 2934 kg/ha.

Dh (&) 32 matured in 100 days, while the other varieties
matured in 107-110 days.

Table-43. Yield performance of early maturing groundnut

accessions.
No,  Variety giZQd gg: pasts 5?2§d
(kg/ha) ) (kg/ha)
1) RG=141 2649  (10) 1CGS-21 3610
2) VG-81 1709 (11) I1CG8-35 3419
3) VG=77 3903  (12) ICGS=52 3219
4) VG-86 , 1624  (13) ICGS-56 - ‘ 3333
5) VG-55 ' | 3sla  (14) Icas-8l 4188
6) Dh(e) 32 , 5128 (159 ICGS~11l9 4644
7) CO-2 3048  (16) ICGS=-121 3704
8) Alg-9 3048  (17) JL-24 3134
9) Alg.33 2849  (18) TMV=2 2934

-2. Breeding programne to develop early maturing qroundnut
varieties
A breeding programme with the objective of developing

early maturing groundnut varieties is in progress.

The F6 generation derived from the cross viz., TMV-=2 x
Chico, TMV=2 x 91176 and MK-374 x Chico were raised during

sul der season and 15 numbers were selected.



TMV=2 x Chico = 5
TMV=-2 x 91176 - 5
MK=374 x Chico- 5

These lines will be carried forward for Iritial
Evaluation Trial with standards during the next summer

season .

Germplasm maintenance in groundnut

Germplasm of groundrut is being maintained under the
scheme. During the present season 380 groundnut varieties

were maintained.

Sesamum

9.3. Hybridisation proqramme in sesamum for developing high

yielding varieties for rice fzllows cultivation in the

cnattukara cract.

Ten promising sesamum varieties/ cultures viz., ACvV-=1,
CET-7u5 BS-5-18-6{G), Vinayak, Imp.Scl.5, Thilothama,
RAUSS=17=4, ACV-2, B-1l4 and Kayamkulam-I were selected as
parénts for breeding programme, and crossing a2ffected in
a'diallel manner. Another fifty cross canbinations were
also developed. ALl the 150, F2 génerations were raised in
rice fallows during summer . But due‘to heavy rains, some
of the ~ines were lost. Hence the crop was raised in the
gardeh land with the available seed material . Individual
plait selection was resorzed to a group which expressed
much variability. But a few combinations were selected
based on the principles of mass selection. The selected
breeding materials will be raised for further studies.

The selections are listcd below:
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31. 3-9-1-BS-5-18-6 x Kayamkulam=I
32, 3-9-2-BS-5-18=6 X 7

33, 3-9-3-BS=5-18-6 X o

34. 5-1-1-Imp.Sel-1 x ACV-I

35, 5-1l-2-Imp.Sel-1l X g

36. 5=-1-3-Imp.Sel.l x i

37. 5=-2-l-Imp.Sel.l x CST-785

38, S—i~2-Imp.Sel.l X i

39. 5-2-3. Imp.Sel.l x CST-785

4C. 5-6-1-Imp.Sel.l x Sel.8
41. 5-6-2- Imp.Sel.lx ,,
42. 5-6-3-Imp.Sel.l x ,,
43 . 5-9-1-Imp.Sel-1 x B-14
44 . 5-9-2-Imp.Sei~l x B-14
45. B-9=3-Imp.Sel-l x B-l4

46. 6-2=1l-Thilothama x CST=785
47 ., 6=-2=2-Thilothama X

48. 6=2=3= 7 X
49. 6=9-1= e X

50. 6-9-2-Thilothama X

51. 6=9=3 A X
52, 6-=11-1 - X
53. 6-11-2 i X

54. 6-=11-3 N X sa
55, 7-1.-1 RAUSS-17-4 X

56. 7=1=2 i X
57. 7-1=3 P X

58. 7-2=2 i X

59. 7-2-=3 i X
60 T=2-F e x
61. 7=3-1 T X
62. 9-8=1 B-14 X

CsT-=785

7

BS=5=18-6
R2USS-17-4



Mass selection from F2

1-1-ACvV=1 x CST=785
1-5-ACV=1 x Thilothama
2~2-CST-785 x BS=5-18-6
2=3=CST-=785 x Vinayak
2-7-CST=-785 x RAUSS-17-4
3-6-CST=785 Sel-8
4-1-Vinayak ACV-1
4=2-Vii.ayak x CST-785

9 4-3-Vinayak BS-5-18-6
10. 4-4<Vinayak Imp.Sel.5
11, 4-6-Vinayak Sel-8

12. 4-8-Vinayak x ACV-2

13. 4-'0-Vinayak x Kayamkulam-I
14, 4-11l-vinayak x TNAU-10

15. 5-4-Imp.Sel-5 x Vinayak
16. 5=5-Imp.Sel=5 x Thilothama
17. 5=7=Imp.Sel-5 x TAUSS=17-4

0

°

Mm g 0O U W N

o

¥oX X X X X X

18. 5-10-Imp.Sel=5 x TNAU-10
19. 5-11-Imp.Sel-5 x Kayamkulam-I
20. 6-3-Thilothama x BS=5-18 6
21. 6-4-Thilothama x Vinayak
22. 6-8-Thilothama x TNAU=10
23 . 7-4-Thilothama x Vinayak

24 7=S=1hilothama x Imp.Sel.5
25. 7-6-Thilothama x Thilothama
26. 7=7-=Thilothama x Sel-8

27. 7=8=Thilothama x ACV-2

28. 7-9-Thilothama x TNAU=10

29. 7-10=Thilothama x B-14
30. 7-11-Thilothama x Kayamkulam-I



31,
v g
33.
34.
35,
36.
37.
38 «
39
40.
41.
42.
43.
44.
45.
46 .
47.
48.
49.
50,
51
52 «
53.
54.
S8
264
57+
58 .
39
60.

8=1=-ACV-2 x ACV-1
8=2-ACV-2 x CST-785
8=3=ACV=2 x BS5-5-18-6
8=-4-ACV-2 x Vinayak
8-5-ACV-2 x Imp.Sel.5
8=6~ACV-2 x Thilothama
8-7=-ACV-2 x Sel=8
8-10-ACV-2 x Kayamkulam-I
9-2-B-14 x CST=78%
9-3-B=14 x BS=5-18-6
9-3-B~14 x Vinayak
9-5=-B-~14 x Imp.Sel.5
9-6-B-14 x Thilothama
9-7-B-14 x Se’.=8
9-9-B-=14 x ACV-2

9-10-B-14 x TNAU-10
9-11-B=14 x K-I
10-2-Kayamkulam=-I
10-4-Kayamkulam-I
10~5-Kayamkulam-I

10-8-Kayamkulam-I

X
X
X
10-7~Kayamkulam=I X
X
10-9-Kayamkulam-I x

CST-785
Vinayak
Imp.Sel=5
Sel-=8
RAUSS =17-4
ACY=2

10-10-Kayamkulam-I x TNAU-10
10-11 -Kayamkulam--I x 3-14

11-1-81-3 x UT-43

11-2~ ,, x RAUSS-~17-4
11-3- ,, x TNAU=10
11-4- ,, x vVinayak
11-6~ ,, x C-6
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6l. 11-7-S1-3 x Kayamkulam-I
62. 11-9- ,, x AT-12

63. 12-2-ACV-I x Vinayak

64. 14~3-CST-785 x Timbi-4
65. 15-1~Timbi-4 x AT-12

66. 16-3-AT-12 x Klm-I

67. 16-6-AT=12 x UT-43

68. 17-6-K1 x JLT-3

69. 17-7-Ki.x Vinayak

70. 18-l1-Vinayak x TC=229
71. 18-2=Vinayak x Kl

72. 18-3-Vinayak x CST-785
73. 18~4-Vinayak x CST 785
74. 19-1-Vinayak x S.-3
75. 20-1-TNAU-10 x Kl
76 . 20-2=TNAU-10 x SI-3
77. 21-1-JLT-3 x ST-3
78. 22-1-JLT-3 x AT-12
79. 22-2=JLT-9 x Vinayak
80. 25-AT-91 x Klm-I

9.4. Mutation breeding programme for evolving a suitable
sesamum variety for the‘ricé fallows Of Onattukara
tract. .

Wlth the objective of developing a sesamum variety
suitable for summer rice fallow cultivation in Onattukara
region varieties ACV-I ‘and Klm-I were subjected to gamma
rays at doses 3, 6, 9, 12 krads. The M2 generation was
raised in the crop seasorn, expresSion of variability was
less. However, fes plants in the following treatments

were selected for advancing to M3 generation.



Kayamkulam - I - 6 kr.
’s - 12 kr.
‘2 - 15 kr.
Soma - 6 kr.
Soma - 8 kr.,

9.5. Ge qmplasm maintenance in sesamum

A germplasm numbering 210 varieties/cultures is
being maintained under the scheme.

STEC Funded project on Banboo (R.A .R.S., Kumarakom)

1C. Investigetions on the diseases of bamboo and reeds in

Kerala

The main ohjective of the project is to enumerate
important diseases affecting bamboo and reeds and reveal

their etiology and describe the symptomatology in detail.

Technical programme include, survey on the
diseases of natural bamboos of plains and forests, perio-
dical collection of specimens, detailed studies on the

etiology and symptoms.

Studies so far conducted have shown that bamboos
are affected by a large number of diseases, some of which
could being ¢onsiderable yi=ld loss every year. The impor -
tant diseases recorded during the period are:

1)Three distinct types of "Leaf and branch blight
of bamboo caused by Ascochyta phaseolarum, Fusarium

semitecrtum, and Curvularia lunata.

2)6rey blight of culms by Geotrichum sp.
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3)Abnormal defoliation and withered culms of

B.vulgaris by Taphrina deformans.

@)Rotting of growing culms by Fusarium spp.
- 5)Shrinking and withering of basal culms by
Ganoderma luc¢idum.
6'lLeaf and culm blight (thread blight) of reeds by

Pellicularia salmonicolor.

The etiology of the above diseases were proved by

standard t‘echnigues and symptoms described in dletail.
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FISHERY AND INTEGRATED FARMING SYSTEMS

R.A.R.5., Kumarakom ’

11.1 Culture of the giant freshwater prawn, Macrobra~h1um
rO%enD@rgll . _‘ .

The feasibility of the culture of freshwater
prawns i1 the channels of the coconut gardens in the RARS,

Kumarakom was studied under two feeding treatments, viz.,

1) Freshwater prawns fed on a daily diet of oil cake

+ rice bean ) 3.5% of body weight and

ii) no artificial diet (Monthly manuring of pond water
with cowdung, urea and superphosphate).

After extensive preparatory work like desilting,
strengthening of embankmerts, lining and manuring, the
expericental channels were stocked with seeds of

Macrobrachium rosenbergiiet a density of 10,000/ha. The

average length and weight of seod at the time of stocking
were 43.3 mm and 0.71 g. respectively. Harvesting of both
the experimental and control channels will be carried out

after 6 months of culture.

11.2. Experimental culture of common carp and giant fresh--
watcer _brawns in cages.

The feasibility of intensive culture of common
carp by rearing in cages with artificial feeding in the
changed ecological conditions of Kuttanad was investigated

in this experiment.

Three flexible cages consisting of a framework
Of nylon rope and the sides of nylon netting of the mesh



size 20mm were fabricated. The sizé of the cages were

3% x 2% x 15m. The site of cage culture was relocated
from the channels within the station to the running waters
of the river adjoining tﬁe station (Kavanar). Cages werec

fixed in position using wooden and bamboo poles. The

fingerlings of Cyprinus carpio were used for stocking.

Three separéte,trial runs carried out during
January to March resultéd in total mortality of carps
within 1 day, 3 daYs and 6. days after stocking due to the
acidic conditions of the river WSﬁér. ~Thé“pH was in the
range of 5.0 to 5.5. With the onset of the monsoon and an
inflow of frcéhwéter into the river, a fourth‘trial was
initiated on 6.7.88. SiXty percent mortality was observed
after a month and the average weight of the fish had

increased from 53 g. at the time of stocking to 60g.

11.3 Organic recycling in integrated farming utilization
Of livestock waste for fish production.

Objective: To investigate the use of cowdung and cow urine
as fertilisers for fish production in ponds and

channels of coconut gardans.

The fortnightly manuring rates for the experi-
ment is as follows:
Cowdung (Kg) Cow Urine(Kg)

Treatment 1 100 -
Treatment 2 = 40
Trecatment 3 40 18
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Three new channels in the coconut gardens having
areas of 0.067ha, 0.057ha and 0.048ha were identified and
were prepared for fish culture. Basal manuring with FYM

& 5000 Kg/ha was carried out. The species Catla catla,

Labeo rohita and Cirrhinus- mrigala were used for stocking
the channcls at the densi_Ly of 8000/ha. Due to the heavy

and unchecked growth of weeds in the culture channels, 10
nos. of grasscarp and 5 nos, oI common carp were stocked
in each of the channels. The initial stocking size of the

fish species is given below:

Sl.No. Fish species Length(cm) Weight (g)
1. catla eatla 11.3 13.65
2. Labeo rohita 6.5 4.0
B Cirrhinus mrigala 6.5 3 &

4., Grass carg . 6.4 3.8
5. Common carp Ll .7 60.0

The size of the fish seven months after culture is

presentaed in Table 44,

Table 44. Size of fish after 7 months of culture

s1. B e T1 (Cowdung) T2 (Cow urine) Ti(gg?gggg
NOo. Speciecs E@ﬁ@EH“Wéight““Léhgth'weight”gén; T Weiw

(cm) (g) (cm) (g) gth ght

__________________________ (em) _(g)_
i Catla - - 24 .9 229.2 37.3 680.0
2 Rohu 20.1 95.8 " 25.8 150.0 32.3 498.6
3. Mrigal - - 27.5 208.0 37.0 260.0
4, Grass carp - - 20.0 137.5 27.3 266.3

5. Common carp - - 40.0 1300.0 - -

T me mm e s e em ar mEm wr M G e e e me e e En  me  an  m mn s ae e e e em e
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The experiment is in progress and fish will be

harvested after an year for assessing the final yield.

11.4 Assessment of productivity and ecology of fish ponds,
channels and openwatar in and .around RARS Kumarakom.

Objective: To study the tish production potantial, flora
fauna and chang2s in the Physico chemical
conditions of the cultivable watars in and

around the station.

In the first phase of the programme, three
representative stations,ra-typical dugout pond, open
channel of the station and paddy fizld plots were moni-
tored at monthly intervalsffor various physicochemical and
biological factors.

In the second phase 6 stations in the Veinbanad
lake proper extending from Thanneermukkom on the north to
Punnameda on the south were sampled for various physical,
chemical and biological parameters. 3oth, surface and
bottom samples weré collected, the analysis work was

carried out on board and i laporatory.

_Results:
Variations in physicochemical factors in various

stations are summarised in Tables 45 and 46.



Table 45. Assessment of Yroductivity and =cology of Fish
Pond (First phaso) -

Station PH
Fertilised »
fish pond 7-9
Open Canals 67

Paddycum fish
culture plot 6.50-

e T Vo o P,

Do
ml/1

Salinity Productivity
ppt (GPP GC/M” /hr )

0.63-5.47 0.57-2.01 Nil - 1125.20

0.79~2.71 0,21-4.18 Nil - 370.32

1.14-3,99 0.57-3.27 Nil ~ 854.58

e R I R N I

Table 46. Assessment of Productivity and ecology of
OPEN LAKE STATIONS (II Phas~)

(Surface & bottom samples -

- A e me R s e ce e e s

rang2 in variation

uptc March &8)

YW e ke e A ms me Om ee me ee e e B R e w ) e

¥ . Water Salinity Do
ota
eatlon temp. P (ppt) ml/1
AT, - I
Thannsermuxkom 27~32.50 6.75- 0.28~ 1.38~
North 7.50 34.28 5.78
Thanneermukkom 27-34.00 6.50- 0.28~ 2.51~
South (Vechoor) 7.50 5.43 S.67
Kumarakom 29-32.50 5,75~ 0.34- Nil~
(Kavanattinkara) 6.50 4.05 16.20
Pathiramanal 27-33.00 6.50- 0.15- 1.60~
7.75 7.80 1Cc.20
Muhemma 25.50~ 6.25=- 0.28- 1.20-
33.50 7.00 12.27 7.39
Punnamada 37 i 6.25- 0.15~ 1.20-
(Boat, race tract) 33.50 7.50 0.39, 2057



Black clam villorita cooinoides dominatad the benthic

populations, Lymnaec

sp. polychaete worms
(nereids), insect larvac, chironomids were also observed in
..varying freguenciss. Meretix sp the white clams were ra ither
uncommon.  Deadshells ocutnuimberad live ones in all the
sample. Benthic biomass was higher at Vechoor and Punnamada

transects and sparse at Kumarakom-Kavanar sites.

The study is continued.

11.5 Fish curn duck Lwrulnj in_ponds and channels of
goconut gardens in E

This study was initiatced to assess the produc-
tion per .unit area by compining duck farming with fish

culture and to work out the economics of the system.

The treatment details wers as follows :--

g
<

Tl (axpe) ¢ 300 birds/ha
10,000 fishes/ha
L2 comtrel ¢ NO ducks

fish stocking density same
as in Tl.

Duck varietiss : Khaki campeRl white Pekin. .

Fish species : Catla, Rohu, Mrigal, Lyprlnus
Grass Carp.

A comparison of growth rate of fishes in thp experi-
mental and control plots showed promising performance under
duck-fish integrated farming system. The total yield of
fish was 5.3 t/ha as against 1.2 t/ha in the control.
Rearing ducks over the fish pond thus benefited. the fishes
(Table 47). The duck, however, pérformed badly. The Pekin
variety of duck suffered heavy mortality and the strength

was reduced to half.
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rable 47. Growth observatione and piomass accrual of fish
species in the experimental and control plots,

(1287)
JAverage size at harvest Biomass production
Species e ht TenCSﬁTigf ht gFeay]

(cm? ' (g? J(C%; ‘(g? ExXpt. Controel
Catla 55.00 2750 = - 305 =
Rohu 26 .60 261 22.00 137.00 0.89 0.43
Mrigal 33 .44 356 28.80 253.18 L.l4 0.80
Fimbriatus 30.10 314 2l.14 115,35 .96 .31
Cyprinus 26.50 288 15.65 8Z.58 Q.95 O T

S I e T e mE e me me e an me mm e ee e Em s e

Total yield/Plot 214.80 48.195
" per ha. 5370 Kg/ha ie. 1204 Kg/ha.
Biomass production : 207.91 Kg/0.04 ha/10 months.

ll.6 Studies on culture of fishes and prawns as a follow-
Up crop in paddy fields.

Objective: To study the growth and productivity of common
carp, IMC, cichlids, g.f.w. prawns in paddy
fields when rice and fish are raised alter-

natively.

Paddy was raised during the rabi season in
two plots of 0.2ha. After the harvest of paddy, the
Stubbles ra=tained and the field was flocded to approxi -
mately 0.75m level and fishes were stocked. Manuring was
done with FYM ¢ 25.000 Kg/ha., No supplementairy feeds

were given to the fishecs.
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Table 48. Fish culture in rice [ielcs: survival of fish
and fish biomass production.

- — - — — - - o= -~ - - [ e - - —e - e - - - e e - e ma e - .- -

Size at harvest Biomass Maximum Size

RS imngn wesgne  FEole~ g narvest | Suws
g/day (cm) (g) %
Rohu 36.45 658,50 4,06 50 880 95 45
Mrigal 35.50 570.00 315 35.560 Bl0O 100.00
Fimbriatus 32.10 467.00 2+ 85 35.00 640 R R
Cyprinus 24 .60 255 0 1.60 29,00 370 5,87
Ztroplus 13.%6 6B 47 0.38 14 .50 85 19,20

A T N e SR Ry —

G B B P e . R IO s eeme e ome e

The studies show that marketable and table
sized fishes could be grown in the interphase period
(5-6 months) between two paddy crops. The study points to
the viability of rotaticnal cropping of fish and paddy in
Kuttanai. More studies are however, needed to ascertain
growth rates with supplementary feeds and also to standar-

dise stocking rate and ratios.

11.7 AICARP - Integrated Production Trial

Objective: 1. To evolve a ricebased production technology
suitable for the tract and to workout the

economics of the system.

2. To study the growth and production of
fishes and prawns in paddy fields, when
cultured alongwich paddy‘and to test the
feasibility of the system.
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Four identical plots, each of .0.15ha, were selected
and necéssary rmodifications made to facilitate fish
rearing. Considering th=2 jinevitability of application of
pesticides for hyv of rice, the layout was modified by con-
structing a lowdyke separating the outer perimeter canal
and the central paddy raising area. The dyke allowed the

safe separation of fishes -t times of pp operations.

The treatments were: -

Treatiment No. Khariff 4 Rabi
apil Rice alone Fallow
i Rice + carps Year round
T3 Ri ce + Macr Obra- m

chium

T4 : Rice Rice
T5 Fish Rice

The results arc presented in Tables 49 and 50.

Table 4v. Integrated Production Trial: Yield of Jyothi
rice and £ish

Yield factor Treatments

Kqg/ha i T2 T3 T4 b
Paddy : 1440 1757.30 1300 1649.90 550
Straw 1030 1446.00 1089 1389.89 218.40

Fish = 383.73 - - 555 «0i



Table-50. Performance of fishes, specieswise and seasonwise
Spe sies Size at harves* Biomass Produ- Percentage
Length Weight ction (g/day) surv;val
(cm) (g)
45.00 1750.00 8.32 50.00
EaEla (27.00)  (375.00) (1.66) (5.75)
Rk 34.65 590.00 . 2473 32.69
(26.24) (240.00) (1.03) (82.85)
Mrigal (26.98) (174.00) (0.70) (64.18)
5 33.33 680.00 3.23 23.91
YpElms (24.50) (190.00) (0.83) (97.75)
: : 34.30 497 .00 2 sl 80.85
FAMBELATUS « yap 993 * 436,000 7 [1.88) (7.80)
) e :
Etroplus l»;96 74;08 0;32 15;00
Macrobrachiuml9;75 101.82 0.48 3.78

am em e > <= eon - ez oo e o ey = = - e - -—mem e

(The figures in parenthesis represent data of first trial
1986-'87) . |

: 2sh production ranging from 384 kg/ha to 600 kg/ha
could be achieved in the simultaneous production system.
The results indicate that carps can be raised along with

rice with limited use of pesticides. The ring canal-
dyke system is an effective barrier to exclude fishes from
the fields at the time of application of pesticides. The

study is continued.

b Atlee Research Station, Vyttila.

11.8.Cropping System Research Project - Integrated

Production Trial

The object of the project was to evolve a new Cropp-

ing system in which rice-fish and prawn canbination were
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raised under Pokkali condition. The technical programme
consisted of three treatments.

Treatments Area Fresh water phase Saline phase

T, 0.08 Rice Traditional prawn

filteration.

T2 0.16 Rice Fish Selective stocking of
the prawn.
T3 0.46 Rice Selective stocking o

: the prawn.
Harvesting of rice was carried out on 15-10-87. The
rice crop yielded 1369 kg/ha compared to 861 kg/ha during

the previous year.

In the treatment (T2) where fish was grown along with
rice peripheral and diagonal trenches were constructed in
order to increase the water body. Carps, Catla, Rohu,
Mrigal and Common carp wer= stocked in the ratio of 3:1:2:2
at the rate of 4000/ha on 10-8-87. The sharp salinity
increase in October resultad in a total mortality of the
fresh water carps. From the experience of the past three
years it is concluded that fresh water carps are not suited
for culture in Pokkali fields. Further, during the short

growth period, the fish do not attain marketable gsize.

Traditional prawn filteration was carried out in Tl
during the saline phase (15-1-88 to 7-4-88) for 90 days.
In 19 fishing operations the total prawn yield was 446 kg/ha.
Ninety nine per cent of thz yield was contributed by
Metapenaeus dobsoni and th= rest by Penaeus indicus. The
yield of trash‘fish was 11 kg/ha.




T

In T, and Ty selective stocking of tiger prawn
Penaeus onodon was attempted this year instead of the
white prawn Penaeus indicus. The tiger prawn seeds were
Stocked & 25,000/ha ang recorded a survival of 31.53% and
23 . 54%, respectively and with yield of 124.78 kg/ha/88 days
and 72.6 kg/ha/91 days, respectively in T, and Ty. Since
the size at harvest was smaller (15 g) compared to the
optimum size attainable the live specimens were transferred

to another pond for further recying.
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AGRL. ECONOMICS, EA{TENSION AND STATISTICS

R.AR.S., Kumarakom.

1.1 Role of Farm Women in the agrarian economy of
Kuttanaa

Objectives: The Objectives of the project are to record

and analyse the following:

1. The productive werk participation of the
women of Kuttanad in all the brocesses of
crop and livestock production from input

investment to produce utilisation.

2. The areas of decision making by farm women

in agriculture and allied sectors.

3. Womens ' contribution towards family income
from wage and non wage labour, domestic

services and animal husbandry.

4. Womens' share in the ownership of land and
capital.

5. The content of women's awareness and
tesponse to new technologies and innovations

in agricultors,

Two panchayaths each were selected from all the
four farming situations ir Kuttanad. The sampling frame
WOrk is illustrated below: Primary data will be collected
from 1200 households.
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Upper Lower m
Kutta- Kutta- Kayal Kari rotal
nad nad
L. No. of panchayaths 2 2 ! 2 -8
select:d for the
study
2. No. of wards selected 10 10 L0 10 40
: (five from each
panchayath)
3. No. of households 300 300 300 300 1200
selected to the
sample (30 from
2ach ward)

The Panchayaths seclectod tor the study are
Kumarakom, Mannar, Pulinkunnu, Champakulam, Kavalamn,
Neelamperoor, Pattanakkad and Ambalapuzha. Preliminary

enumeration has been started in all the sclectad panchayaths.

11.2 Economic Ampact of drougnt on Lrops and livestock
in Kerala.

Objective: To geénerate basic data on the losses to Ccrops
and livestock on account of drought experienced
by the state in the y2ars 1983-~84 and 1986-57,

comparad to normal productivity.

This is a state wide broject operatad from the
K.A.U., Directorate of Research, covering all the NARP

Zones.
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Four CD blocks warce selected from the special
zone namely Vyttilla, Anthikad, Champakulam and Pallom.
Fi~e panchayath wards werce sclected from cach of the four
blocks. After a house to house enumeration of cach ward,
80 households were seclected at the rate of 20 from ecach
Of the four size groups namely landless, marginal holdings,
small holdings and large holdings. The survey work
commenced in November 1987 and was completad in April 1988.

The data are being analysaed at Vellanikkara.

Rice Research Station, Monkompu

l2.3 Study of Interdependence oOf CllﬂatOlOglcal_faCtorS

and yield of paogx_w1th reference to the additional

Crcp and Puncha prp in ruttanadu.

Utilising eratum meteorological factors like
monthly rainfall, maximum temperatures, relative humidity
etc. and grain production for a period of 20 years from
1964 - 1983 an interdependence study has oeen taken up.
The method of principal componant analysis to pick out
the lincar combinations of weather factors having maximum
variance has been adopted. Production eguation using the

prirncipal components and grain yizld has been set up.

The weather variables utilised for the study
were as follows,

Puncha 1. Total Rainfall during the month of
October to February.

2. No. of rainy days.

3. Average maximunm temperature
4. Average minimum temperature
5. Average relative humidity

6. Average rice yield/hectam
Lraet..



