
Sanct- 
ioned 
strength 

Staff in position 

Nil 	
The post of Professor 
of Agronomy upgraded 
to the Status of 
Assoc.Director wef 
20-7-87. 

SEASONAL SUMMARY OF RESEARCH RESULTS 

OF 

N.A.R.P. PROJECTS 

Rabi 	1987-'88 

PART - I 

l. Introduction 

The National Agricultural Research Project (NA.ROP.) 

for the Special Zone covers the problem regions of the 

state, viz., Onattukara, Kuttanad, Kole and Pokkali areas 

of Quilon, Alleppey, Kottayam, Ernakulaffi, Trichur and 

Malappuram districts The sub project was sanctioned by 

I.C.A.R. in the year 1981. It started functioning with 

effect from 3011-1981 with Kumarakom as the Regional 

Research Station and Rice Research Station, Moncompu, 

Kayamkularfl, 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 location specific problems in 

the different agroclimatic regions of the service areas of 

this region. 

Staff pattern - N.A.R.P. 

1 • R .A 0R .3. ,Kumarakom 

Category 

A. Scientific staff 

1 .Associate Director 



Sanct- 
Category 	ioned 	Staff in position 

strength 

2.Proffssór 	Nil 

3 .Associate Professors 

a )Agrl .Extens ion 

b)Agrl Economics 

c)Fisheries 

d )Agrl -Chemistry 

4 .Assistant Professors 

a)PlantBreeding 	1 	JAP officiating 

b)Entomology 	1 	Vacant 

c)Microbiology 	1 	1 

d)Bio-chemistry 	1 	1 

e)Fi.sheries 	1 	1 

f)Agrl.Engineering 	2 	1.Vacant-1. 

g)Horticulture 	2 	2 

h)Plant Physiology 	 Vacant 

i)Weed science 	1 	1 

5.Junior Asst.Professors 	Nil 
B.Adm.thistrative and suortinq staff 

1 

2 

3 

4 V 

2 

1 

1 

Vacant 

Vacant 

Adfflinistrat.jve Officer 1 

I Grade Assjstts 2 

I Grade Typist 3 

Lab.Asst .Gr.III 6 

Peon (•Hr.Gr0) 2 

Duplicator Operator 1 

Driver 1 

Boat Driver 1 

arang 1 

I 

1 	Vacant 

1 	Asst .Prof .officiating 
1 -do- 

Shifted from Moncompu 
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Category 

Tractor Driver 
Photographer.  
Artist 

Sanct- 
ioned Staff in position 
strength 

1 
1 	Vacant 
1 

ii)Ri.ce Research Station, Moncompu 

A.ScientifiC staff 
Associate Professors 

a)Entomology 
b)Soil Science & Ag.Chefn. 

Assistant Professors 

1 
1 Upgraded to the 

cadre of Professor 
and post shifted to 
Kumarakofti 

a)ExtenSion 1 JAP officiating 

b)Soil Science 1 1 

c)Plant Pathology 2 1 Vacant-1. 

dP1ant Breeding 1 JAP 	ficiatiflg 

B.Adcruinistrative and suportinq staff 

Lab.ASsistant Gr..III 	4 2 Vacant-2. 

Boat Driver 1 - Vacant 

Sarang ,1 Vacant 

iii)Rice Research Station, Kayarnkulatfl 

AScientif Ic staff 
Assistant Professor  
a)Agrl.Engineeriflg 	1 	1 

b)Jr,Asst,ProfesSor 	1 	1 
(Ag.Bot.) 

B.Administrative and sup 	n, staff : NIL 



-: 	iv 

Sanct- 
Category 	ioned Staff in position 

strength 

iv)Rice Research Station, Vyttila 

A.Scientifjc_staff 

Asst-Professor (SoS. ) 	1 	1 

B.Administrative & suportinq staff 	NIL 

v)Kole lands  (Research Station, Marinuthy) 

A,SciCntjfjc Staff 

Assistant Professor (Agro) 1 	1 

b,Administrative & supportiriq staff NIL 

2.Objectjve  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 areas with a view to enhance the production 

potential of the tract. The sp.ific functions of the 

different research centres are given below.— 

Research 
centre 

(1) 

Lead function 

(2) 

Testing and verification 
function 

(3) 

R .A .R 5 

Kurnarakoin. 
Coconut, Coconut based Rice, Pulses, Oil Seeds, 

cropping systems, crop- vegetables, tubers and 

Livestock-Fishery inte- banana. 

grated system. 

3 

14 

11 

R .R ,S., 	
Rice 

Mon compu. 



(1) 
	

(2) 
	

(3) 

R.R.S., Kayamkulam Pulses and Oil Seeds 	Rice 

Vyttila 	Rice-Fisheries 	Rice 

Kole station 	Rice 	Rice--Fisheries 

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. Problems identified for the entire reqion  

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. 

3.1.4. Identification and control of weeds. 

3.2. 	Onattukara region  

3.2.1. Evaluation of Tall PhotuenSitiVe High Yielding 

varieties of Rice for 2nd crcp season. 

3.2.2. Varietal improvement to suit cropping pattern. 

3.2.3. Varietal screening of groundnut, castor and vege-

tables for rice £ allows. 

3.2.4. Lack of improved varieties of minor tuber crops 

suitable for the region. 

3.2.5. (a)Absence of hl9h yielding, saline resistant 

variety suited to the orumundakan areas of the 

region. 
(b)Identification of rice varieties having 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 1st crop of 
paddy. 

3.2.11. Drainage in relation to crop production. 

3.2.12. Reasons 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. Comparison of complex fertilizers and straight 

fertilizers on sandy sol. 

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 

of new categorisation of nutrient status of soils. 

3.2.21. Effect of sea water irrigation for coconut gardens 
in sandy soils. 	t. 
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3.2.22. Abnormalities noticed in paddy crop due to the 

application of 2,4D, 

3.2.23. Fertilizer recommendation for cheradi variety of 

rice 

3.2.24. Water management on sesamum. 

3.2.25. Recommendation £ or fertilizers and pesticide appli-

cation to vegetables. 

3.2.26. Application of sodium chloride to coconut. 

3.2.27. Suitable post harvest technology to avoid the 

germination loss of paddy during harvest time. 

3.2.28. Low cost technology for sowing paddy seeds in 
S 	Onattukara region. 

Crop Protection  

3..29. Standardisation of preventive and curative measures. 

3.2.30. (a) Control of stackburn disease of rice. 

(b) Control of the weed striga using herbicides. 

Social Science  

3.2.31. To work out the economics of different crops grown 

in rice fallows. 

3.3. 	Kuttanad region 

3.3.1. Varietal improvement of vegetables for summer 
S 	

fallows. 

3.3.2. Varietal improvement for B.P.H. resistance 

3.3.3. Varietal improvement for short duration tapioca 

varieties and their fertilizer recommendations for 

Kuttanad conditions. 

3.3.4. Evolution of sheath blight tolerent variety of rice 

for Kuttanad. 

3.3.5. Breeding rice varieties with dwarf nature and 

tolerance to salinity and alkalinity for the karl 

soils of Kuttanad. 



 

3.3.6. Lack of varieties suited for Kootumundakan areas of 

Kuttanad. 

3.3.7. Absence of H.Y.V. of rice suited for rriundakan 

season. 

3.3.8. An improvement to Jyoth.i with resistance to slow 

blight. 

3.3.9. Evolving rice varieties tolerant to chemical 

stresses like acidity, salinity etc. for kari lands 

of Thakazhl area extending about 4000 ha. 

Crop  Management 

3.3.10. Weedjcjdal trial for the wet direct sown rice. 

3.3.11. Standardisation of tillage practices. 

3.3.12. Time and method of application of weedicides. 

.13. Investigation on the changes in Eco system of 

Kuttanad due to Thanneermukkorn barrier. 

3.3.14. Nutrient removal due to frequent washings. 

3.3.15. Testing the possibility of zero tillage. 

3.3.16. Lime requirement and type, of liming material for 

different padasekharams. 

3.3,17. Insecticidal pollutioi of river water. 

3.3.18. Designing of machinery for salvinia control. 

3.3.19. Fodder cultivation as intercrop in coconut garden. 

3.3.20. Suitable intercrop for coconut garden of low lying 

Kuttanad region. 

3.3.21. Scope for integrated coconut-cattle, coconut-fish, 

coconut-prawn, coconut-pig farming and their 

economics. 

3.3.22. Standardisation of agronomic techniques for 

vegetables, 

3.3.23. Identification of suitable varieties and standar-

disation of agro-techniques for rainfed banana. 

0 



3.3.24. Feasibility of mixed application of water soluble 

phosphatic fertilizer (Factornf os) and acid soluble 

phosphatic fertilizer. 

3.3.25. Split application of phosphatic fertilizers. 

3.3.26. Evolution of a low cost production technology by 

adjusting the cropping seasons of rice in 

Kuttanad region. 

3.3.27. Specific recommendation of fertilizers for different 

tracts of Kuttanad, 

3.3.28, Fertilizer recommendation for Cheradi varieties of 

rice in Muridakan season. 

3.3.29. Investigation on the decreasing trend in the yield 

of rice (Jyothi) in spite of continuous application 

of recommended dose of fertilizers. 

3.3.30. Alternate source of O.M. for rice other than F.Y.M. 

3.3.31. Fertilizer recommendations for coconut and cocoa. 

3.3.32. Time of fertilizer application for banana and 

tapioca. 

3.3.33. Fertilizer recommendation for M4 variet of tapioca. 

3.3.34. Fertilizer recommendation for betelvine. 

3.3.35. Effect of application of common salt in paddy. 

3.3.36. Need for the application of common salt before 

planting cashew in laterite soils. 

3.3.37. Control of Echinocloa using weedicides. 

3.3.38. 'Na' and 	nutrition on coconut. 

3.3.39. Evolving fertilizer recommendations for Kootumun-

.dakan rice. 

3.3.40. Control of spirogyra in Kootumundakan rice in 

Kuttanad region. 

3.3.41. Lack of a suitable device for directing the spray 

fluid for BPH control. 

* 



3.3.42, Bark splitting in tapioca. 

3.3.43. Scope or the multiplication of azolla. 

3.3.44. Lack o standardisation of lime requirement. 

3.3.45. Skipping over of P205  for rice in Kuttanad. 
3.3.46. Yellowing of iriddle whorl of leaves of coconut 

palms 

3.3.47. Standardisation of fertilizers for the newly 

released rice varietyPavizhorn'. 
3.3.48. P 205  application along with N & K as top dressing 

in flocded rice soils, 

3.3.49. Time and dose of fertilizer application for banana. 

3.3.50. Fertilizer recommendation f -  paddy in karl lands. 
3.3.51. Problem of Ischaemuçç sp. of weed infestation 

52. Feasibility of applying calcium carbonate as top 

dressing instead of lime. 

33.53. Drying of emerging inflorescence in coconut palms 

of 10.15 years old in certain parts of Kuttanad 
(Haripad). 

3.3.54. Possibility of fertilizer application during summer 

months in irrigated areas when irrigation is done 

with saline water. 	- 

3.3.55. Application of common salt at different doses of 

50150 kg/ha as basal and tcp dressings upto panicle 
initiatftn stage. 

3.3.56. Management practices of all vegetables. 

3.3.57. Suitable fertilizer recommendation for kari land 

paddy cultivated in Thuravoor area of Alleppey 

district to an extent of 3000 ha. 

3.3.58. Application of Magnesium sulphate to control yellow-

ing of paddy. 

I 



3.3.59. Possibility of reducing weed growth by using high 

seed rate. 

3.3.60. Effect of common salt for controlling weed growth. 

3.3.61. Reasons for the decline in the size of nuts noticed 

near andhakaranazhi in an area of 200 ha. 

3.3.62. Reasons for soil compaction and hardening in paddy 

fields applied with MussoriephoS. 

3.3.63. Suitable weedicides for controlling Kavada. 

3.3.64. Effect of foliar application of urea in banana after 

the fourth month of planting. 

3.3.65. Standardisation of the dose of fertilizer applica-

tion for Ambakkadan variety of tapioca. 

3.3.66. Leaf roller attack on paddy. 

57. Bacterial leaf blight disease of paddy. 

3.3.68. Etiology of the newly observed disease of coconut, 

drying of inflorescence and middle whorl of leaves 

3.3.69. New disease of Nendran which is suspected to be due 

to nematode. 

3.3.70. Bacterial wilt of tapioca. 

3.3.71. Feasibility of pouring .xrdeaux mixture in the crown 

of coconut palms instead of spraying. 

3.3.72. Feasibility of application of 1% Hinosan for 

controlling bud rot of coconut. 

3.3,73. Attack of rats and squirrels in cocoa, and birds in 

vegetables. 

3.3.74. Effective control measures for rodents. 

3.3.75. New disease ofbanana known as KalluvaZha. 

3.3.76. Lack of effective combination spraying schedule of 

insecticides and fungicides together to minimise 

the expenditure on spraying. 
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3.3.77. Efficacy of copper fungicides like bordeaux mixture 

in controlling the disease of paddy. 

•3.3.78. Pouring bordeaux mixture, Hinosan, Dithane M-45 and 

and Copper oxychioride at the crown for controlling 

leaf rot, instead of spraying to reduce the cost of 

application. 

3.3.79. Control measures for controlling cock chaffer 

beetle in the soils without adversely affecting the 

tapioca and other intercrops. 

3.3.80. Suitable control measures against the pest noticed 

in sugarcane similar to rice bug. 

3.3.81. Lack of a suitable substitute to propanil to 

control Echinocloa (sp) 

3.3.82. Standardisation of the quantity of water recommended 

for spraying one hectare of paddy crop in different 

stages. 

3.3.83. Fabrication of an effective spraying device against 

sheath blight and BPH. 

3.3.84. Cause for the sudden wilting of coconut palms in 

Kuttanad area. 

3.3.85. Cause for the mid whorl yellowing and suggest 

suitable control measures. 

3.3.86. Find out effective remedial measures for the control 

of quick wilt disease of pepper. 

3.3.87. Methods o control Eleocharis other than the present 

mechanical way of removal. 

3,3.88. Integrated paddy-cum-fish/prawn culture. 

3.3-89. Aquaculture investigations. 

3.3.90. Cage culturing of fishes/prawn. 

3.3.91. Socio..economic problem of aquaculturists. 

3.3.92. Duck-cum-fish culture trials. 



3.4. 	Pokkali Reqion 

Crop Improvement 

3.4.1. Varietal improvement and screening of saline tolerant 

variety evolved elsewhere. 

3.4.2. Lack of salt resistant variety of rice of pokkali 

rice. 

3.4.3. Lack of a bacterial leaf blight tolerant variety 

for pokkali area. 

Crop Manaqefneflt  

.3.4.4. Utilisation of nutrients by pokkali crops time and 

method of application of fertilizer. 

3.4.5. Lack of response to potash application. 

3.4.6. Investigations of fertilizer application. 

7. Tidal effects on soil properties. 

3.4.8. Standardisation of cultural methods. 

3.4.9. Soil and water characteristics at different stagea 

of crop growth. 	....... .. 

3.4.10. Fertilizer recommendation for coconut garden, 

irrigated with salt water in the sandy tract. 

3.4.11. Lack of sufficient •zeec. multiplication programme. 

3.4.12. Weed control iapokkalt 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 pisiculture. 

3.4.15. a) Insecticidal control of pests and diseases in 

pokkali area. 

b) Plant protection in pokkali rice using chemicals 

without causing harm to fish fauna. 



Fishery Science  

3.4.16. Pesticidal application on the survival and growth of 

prawns 

3.4.17. Standardisation of suitable prawn/fish culture for 

pokkali area and working out their economics. 

3.5. 	Kole Region  

Crop Management 

3.5.1. Lack of saline resistant short and medium duration 

varieties suited to kale region. 

3.5.2. Standardisation of water and fertilizer managemEnt 

practices. 

3,5.3. Lack of suitable short duration varIeties nf h1c-
gram, greengram and rice crop. 

.4. Severe acidity and iron toxicity resulting in stun-

ted growth, reduced till-er.ing decaying of roots, dis- 

colurat'ion of leaves and unfilled grains. 

Crop Protection  

3.5.5. To determine the optimum dose of granular insecti-

cides like carbofuran in kole lands. 
I 

3.5.6. Stern bleeding in ocoi. gardens. 

3.5.7. Standardisation of fertilizer recommendations for 

rice. 

3.5.8. Lack of saline acid resistant short and medium 

duration varieties of rice. 

3.5.9. Sever acidity and iron toxicity and consequent low 

productivity of rice in kale region. 
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4.RESEARCH 

(a)Salient research result:  achieved under the Project. 

(highlighting inter disciplinary research efforts) 

4.a.l. R.AR.5., Kumarakom  

Crop Improvement 

1. Evaluation of vegetable type cowpea for intercroppiflg in 

the coconut gardens of Kuttanad. 

Three cowpea varieties Manjeri Red Plain, Manjeri 

mottled and Kurutholapayar were selected for rnulti 

locational trial based on studies conducted during the 

period 198487 Variety 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 te 

zone. 

'valuation of short duration tapioca cultures for 

reclaimed soils as intercrop in coconut gardens. 

Tapioca cultivar Ramanthala recorded an yield of 

2746 tons/ha outyielding all the rest of the varieties 

put under this trial. Ramanthala seems to be a promis-

ing variety of tapioca for intercroppiflg in Coconut 

gardens. 

Cr op Man a.g erne nt 

1. 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 cow-pea identified 10:20:10 kg/ha as the 

best NPK combination £ Or the crop in the reclaimed  

alluvial soils of Kuttanad. This results have since 

been incorporated in the Package of Practice Recomnten 

dations of Kerala Agricultural Univer'ity for 1988. 
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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 pevalent in Kuttanad. 

Crop Protection 

The results of special staining of thlo sections of 

of herbaceous plants showing suspected MLO disease 

symptoms indicated negative reac- ions in respect of all 

the samples tested. Seven species of plants which are 

found predominent in the root (wilt) affected tracts 

were subjected to the study. In so far as none of the 

plants tested could be suspected as carriers of ML, it 

would be unlikely for these species 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 leaf rot and fruit rct. The associated organisms 

are isolated and sent for identification. 

Investigations conducted on the diseases of bamboo 

and reeds (STEC Project) in <erala resulted in the 
identification of Six diseases, most of them being 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 harvested when grown in the 

iriterphase period (5-6 month) between two paddy crops 

under Kuttariad condition. 
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Preliminary studies indicate that fish cum duck farming 

is a viable system under Kuttanad conditions. 

RR3 ,Moncompu 

Work on evolving high yielding blast resistant rice 

varieties resulted in the selection of following cultures 

which registered yield above 4 tons/ha. 

Desipation 	Parentage  

28-10-1 	Mo5 x Sona 

28-17-2 	 -do- 

29-2.3 	 Rasi x M05 

364-1 	 Mo6 x Rasi 

Comparative yield trials are being conducted to arrive at 

the final selection. 

ic culture 153-1, a medium tall, short duration variety 

ev-olved at Moncompu was tested against pest and dissc 

tolerance and found to be promising. 

Studies conducted on the economics of weed control in 

direct sown rice under Kuttanad condition revealed that the 

use of herbicide benthiocarh and utachlor were the best 

substitutes to hand weeding. The cost benefit ratio favours 

the use of herbicides in rice fiRids for weed control. 

Screening trials against tolerance to acidity, salinity, 

iron aluminium and anganose 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 preva1nt in the karl soils of Karumady 

Thakazhy areas of Kuttanad. 



Growth studies with four rice cultivars revealed that 
culture 1531 and Mo6 registered higher grain yield at 
9045:45 fertilizer level and they were fcund more 
responsive to fertilizers than the rest. 

Trials conducted to identify the vulnerable stage of 
crop growth and to asses. loss due to concur!ent pest 
infestation resulted in concluding that incidence of major 
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 
iá croorganisius 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 algae was higher in karadam soils 

Kayamkularn 

Combined application of organic (cowdung at 20 kg N/ha) 
and inorganic (60 kg N as Aimonium sulphate) manures waq 
found to be more benefitial for -ice yield, than, the 
application of inorganic manures alone, in the sandy loam 
soils of Onattujcara, 

4(b)Details of proqrarrme of research not taken up, if any.  

NIL 

4(c)Likely chances new experiments proposed in view of 
experience gained. 	NIL 
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-..EDUCATION 

i.-Details of participation of NRP staff in teachinq  

Assistant Professor (Microbiology) continued to be the 

member of Advisory Committee of one P .00student. 

2.Training of scientists for acquiring knowledge. 

Sri.Jose Abraham, Jr.Asst.Professor (Agrl.Engineering) 

was deputed for undergoing training on mangrove management. 

6.EXTENSI014 

a ) Seminars/works hops  

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 

workshops as resource personnel. The X NARP zDnal workshop 

was conducted during 6.7 September, 1988 at this station0 

b)New problems received from extension staff  and action taken 

NIL 

c )Trainin (Training programmes arranged) 

A training programme was conducted on Mushroom Culti 

vation to 35 unemployed youths during this period.. 

d)Adoption of villaqe, farmers CacUpS at stations, number of 

farmers visitinq the station. 

The following villages were adopted under Village 

Adoption Programme. 

1,Icumarakom (RO.ROSO, Kumarakom) 

2.Pathiyoor (ROROSO, Kayamkulam) 

30Keerikkad (R.ROS, Kayamkulam) 

4.Poonithu -a (R.R.S ., Vyttila) 

50Noncompu (R0R.S., Moncompu) 

Demonstrations on duck cum fish culture were taken 

up at the R 0R0S., Kumarakom in addition to School 

Adoption programmes in Moncompu. 



(3)Contact of  research scientists with extension officers 

SC1nt±sts numbering 35 from each centre of the 

region acted as resource personnel of the district T & V 

orkhops and maintained contact with extension officers. 

The scientists also attended to problems in the field 

(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. 
	 a 

f)Specific research practices recommended to extension 

aqencies and extent of adoption. 

The results of research carried out and package of 

.-Ace recommendations were made available to the 

exnsion agencies then and there. 

g)1ajor constraints in the adoption of research recommen 

dations if any 

NIL 



a 

0 

0 

R I C E 

1-Varietal Improvement. 

Rice Research Station, Mon.compu 

11 Evolution of blast resistant varieties  

With the objective of evolving high yielding 

varieties with blast resistance, Mo 5, no 6 and no 7 were 

crossed with the blast resistant, varieties Rasi, Van! and 

Sona (improved). The breeding progranme is Ia the 

comparative yield trial stage. 

During the punja season Of 19a7- 188, the following 
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 L. (5.2 ta). All the cultures mentiord 
above are tolerant to blast with the score ranging between 

1 and 3. Mo 4 recorded a score of 2. 

1.2. Improving the yield and quality of rice varieties by  

induced mutation  

The dm of the experiment was to evolve high yielding 

varieties suited to the conditions existing in Kuttanad. 

The traditional as well as modern varieties were subjected 

to gamma radiation at varying doses and selection made from 

the progenies for desirable agronomic traits including 

grain yield. Now, the breeding programme is Ia the CT 
stage. 

During the punja season. of 1987.118, 22 cultures 
were identified as promising based on yield and pest and 

disease reaction. They will- be put to test during the 

next season, 



1.3. Breeding for high yield and multiple resistance  

This experiment has the 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 a 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 whit be continued. 

1.4. Breeding for high yielding varieties specifically suited  

for the additional crop season of Kuttanad  

PokKalj 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 19&7-188, a preliminary 
yield trial with 26 cultures was conducted. Based on yield 

and reactions 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, no 7, Jyothi, Culture 93 and 

Culture 153-1 were crossed with the gall midge tolerant 

varieties Surekha, Kakatya, Pothana, Mahaveera, WGL 2689 

Phoolum, Moirangphu, and Ritiang and single plant 

14 
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selections made with the objective of identifying a high 
yielding, 

tract. 

Sl.No. 

gall midge resistant variety for the Kuttariad 

Cross No, 	Designation 	No-of plants  
selected 

1 M 59 Surekha x Mo 5 11 
2 M 60 KaKatya x Mo 5 
3 M 61 Pothana x Mo 5 9 
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 

In addition, the following fresh crosses were also 
made. 

1 	M70 

2 	M71 

3 	M72 

4 	M73 

5 	M74  

Mahaveera,x Mo 5 

0 It 
	 xMo6 

x Jyoth.i 

x Culture 93 

'I 
	x Cuiture 1.53-1.. 

1.6. Breeding high yielding varieties suitable for the  

karilands of Kuttanad. 

The parents involved in the cross breeding progr-mrne 

included Kuru.a, Chettivirippu, Vyttila k, Vyttila 3, 

Culture 2533, Mo 4. Mo 5, Mo 6, Mo 7, Jyothi and, IR S. 

The first two cultivars are widely grown in the Thuravoor 

Karl of Shertallaj taluk. 



During the puncha season of 1987- 188, 39 cultures 

belonging to the F 5 generation were raised at Moncompu a-id 

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 ranged 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., Panhari 

203 A, V 20 A and Ms 577 A and their maintainers received 

from IRRI were maintained. Male sterile lines 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: 
Mo 5 A x IR 54; Jyothi A x Cul.129, Jyothi A x Cul,170. 

The work 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) evo1veat 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. 



1.9. District trial with selected AICRIP cultures  

This was a trial sponsored by the AICRIP, with 3 

cultures (OR 131-3-1, OR130-25, OR 131-3-3) and 3 check 

varieties (Mo 5, Mo 6 and Jaya) with the ultimate objective 

of 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. 
(4g/ha) 

Mouco- 	Patt- 	Kayam- Kumar- Mann- Kara- Mean 
mpu 	ambi 	kulam 	akom 	uthy 	mana 

Culture 

OR 131-3-1 4900 2797 3307 2755 2985 4393 3523 
OR 130-2-5 4450 2652 4062 2785 2685 4264 3483 
OR 131-3-3 4450 2689 3622 2625 3070 3189 3274 
MoS 3650 2856 3194 1805 2745: 2316 2761 
Mo6 4760 2477 3594 2135 29•S5 2537 3066 
Jaya 4700 2802 2695 1650 3255 3727 3148 

C D (0.05) 719 115 798 411 565 698 

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. lET 9361 (PPW 6-13 topped the list of varie-

ties in grain yield (8 t/ha). lET 9363 (RPW 6-13) ranked 

second (7.5 t/ha). 
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1.11. Preliminary variety tr;a (AICRIp) 

Fortynine entries of 	Y maturing rice selections 

were yield tested in a simple lattice design using Mo 7 

as local checK during the puncha season of 1987-R8.. 

lET 8092 (Rasi x WGL 22245) ranked first in yield (6.0 t,'ha). 

The incidence of sheath hlig.:it and sheath rot was, however, 

high in most of the entries. No selecticn was made, 

therefore, for 
11 
 future screening. 

1.12 Sheath blight resistant variety trial (AICRIP) 

The yield performance of 22 sheath blight resistant 

varieties were studied in this experiment using Mo.6 as 

local check during the puncha season. Out of these, 11 

entries did not flower. Out of the entries which flowered, 

lET 10663 (Pankaj x Swaradhan) recorded the highest yield 

of 5.8 t/ha). 

Rice Research Station, Vyttila. 

1.0. Hybridisation programme - Improvement of PoKkalj Rice 

The object of the project was to evolve high yielding 

varieties suitable for Pokkali tract by takicig up crosses 

between present Pokkali varieties and modern yielding 

varieties. 

A comparative yield trial of 3 cultures with Vyttila L 

and Vyttila 3 as control was conducted. Inspite of the 

adverse conditions the cultures gave higher yield than tie 

control varieties. The yield difference was statisticalLy 

significant aid the culture 906 gave the highest yield of 

32L7 kg/ha (Table 2). 

4 
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Table-2. Grain yield and othr important characters of 
pre-release cultures 

Culture Flowering dur No.of Weight Grain. 
No. ation 	(days) grains/ 1000 yield 

panicle grains (kg/ha) 
(g) 

904 93 	- 117.0 31.6 3132 

905 9:0 132.5 30.8 3133 

906 89 i L19. 0 31.2 3217 

Vyttila 1. 8a 102.0 31.3 2533 

Vyttila 3 87 115.0 32L 2750 

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 the duration 

of the variety Mashuri by using physical mutagens. 

Six early mutant cultures ofthe 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 harvectcd.ia October and due to the adverse 

condition of salinity during the productive phase 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. 



Table-3. 	Grain yield and other important plant characters 
Mashoori mutants. of 

Culture No. Flowering No. of Weight Grain 
duration grains/ Of 1000 yi.ld 
(days) panicle grains (kg/ha) 

-4w) 
88-12-59 75 L62 17.2 1760 
88-2-49 77 103 20.2 2530 
87-5-48 79 112 19.8 2140 
88-3-SO 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 

1.15. Breeding high yielding rice varieties suitable for 

Pokkali 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 F? generation 
(Vyttila 2 x IR-5) during 186- 187 were in a replicated pre-
liminary yield trial during the year 1987- 188. Another set 
of fifteen cultures selected from F7 generation (Vyttila 1,x 

IR 5 and Ponkuruic.a x IR 5) were also in an unreplicated 

Preliminary yield trial and Vyttila 1 aid Vyttila 3 wore 

used as 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 

4 
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while the control varieties 

2222 kg/ha and 2866 

Table-4. 	Grain yield 

Vyttila 1 aid Vyttila 3 gave 

Kg/ha,- respectively (Table .4). 

and flowering duration of cultures 

Flowering duration 	Grain yield 
(days) 	(kg/ha) 

under CYT 

Culture/Details 
No. 

Culture  852 90 3555.5 

854 92 3722.2 

857 91 3784.4 

858 92 3755.5 

868 93 3777,7 

869 95 3900.0 

871 89 3144.4 

Vyttila 1 87 2222.2 

Vyttila 3 88 2866,2 

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

r 

The objective of the project was to reduce the duration 

of the varieties H4 and SR 26 B by using physical and 

chemical mut.agcn.s... 

A comparative yield trial of five mutant cultures 

of the variety H4 was conducted with Vyttilal, Vyttila 3 

and Cul 53 as checks. It was a drought year and the 

rainfall was very little especially during the month of 

August and September when the crop was in the productive 

phase. The salinity in the field rose upto 9 ppt during 

the last week of August, 1 87 resulting in the reduction 

of grain yield. The trial will be repeated. 
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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 evolve new sauna 

resistant rice varieties suitable for the saline 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 f.rcm this collection 

has already been used in one of the hybridization progrdume 

in this station. 

2. CROP MANAGEMENT  

Regional Agricultural Research Station., Kurnar*om 

2.1. Optimisation of dose and timin 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, application- of 2,4-D sodium salt for weed 

control in rice, without causing any phytotoxic effect on 

the crop. 



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 ad 
one unweeded controj. The test variety was Jyothi. 

Work done 

harte1d experiment was laid out during August 1987 

and/during January 1988. Observations on toxicity to 

seedlings, weed count, fresh and dry weight of weeds, 

spp, as on 10 DAA and 60 DAS and grain qnd straw yield 
recorded 

The doses and stages of application had a very signi-

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 th 

crop. As the dose of weedicide increased from 0.25 to 

1.00 kg the seedling mortality increased from 2.352 to 

4,394. Regarding the weed control efficiency of 2,4-D, all 

the doses except 0.25 Kg/ha of 2,4-D had significantly 

reduced 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 

sodium salt on No. of weeds/SQ,m 

Doses of 2,4-D 	Stages of application 
(Kg/ha) 	10 DAS 15 DAS 20 DAS 25 DAS 

Mean 
(doses) 

0.25 3.9969 5.7503 4.2294 4.5680 4.636 
0.50 1.6667 3,3744 1.6667 3,201.9 2.477 
0,75 1.0000 3,5028 1.6667 3,3744 2.386 
I-00 3,5028 3,7353 1.4120 1.8685 2.630 

2.542 4.091 2.244 3.253 

C i) for comparing stage and dose means 	1.274 

rice 

weed 

were 

Of 2,4D 
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The effect of the treatments on rice grain yield was not 

significant both in the case of stage and dose ofapplica-

tion. However, 1.0 Kg/ha of 2,4D sodium salt gave almost 

similar yields. Among the stages of application though the 

effect was not significant 20 DAS application gave the 

maximum grain yield. 

Considering all the above it can b concluded that the 

dose 0.5 and 0.75 Kg/ha of 24-D sodium salt is as effective 

as the present recommendation of 1.00 ic.g/ha for rice weed 

control. Among the stages of application 20-25 DAS applica-

tion is optimum. 

2.2. Performance of Azos.iritlu in the acid soils of 

Kutt anad  

The effect of Azospirill.uTt or 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 splits0 

ii)Sowing untreated seeds + Full do'e of nitrogen, Full 

P aidK. 

iii)Soil application and sowing + Half doze of nitrogen, 

full P and K. 

iv)No application and sowing + Full doze of nitrogen, 

full P and K. 

v)Soil application 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 )Seedlixig clipand p1titg + 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 90:45245, 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 

Treat-
me nt 

soils of Kuttanad (Mean values) 

Yield 	Nitrogen content 
Grain 
(gms/pot) 

Straw 	Percent- 
(gms/pot 	age 

Straw 	Percen- 	Grain 
m.gms/ 	age 	m.grns/ 
ot 	pot 

1 3.044 130.00 1.019 1325 0.767 23.34 

2 1.577 125.12 1.018 1274 0.972 1.5.33 
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 2.41.4 115.93 1.140 1404 1.20. 28.99 
6 2.723 196.08. 0,851. 1669 1.277 34.77 
7 4.098 174.26 0.943 1643 1..064 43.60 
8. 1.775 19a•.82 0.857 1784 1.094 19.42 

Control 0.211 78.46 1.018 704 0.728 15.36 

Inference N S 	Sig. 	- 	Sig. 	- 	51g. 

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. 



R.R.S., Moncompu 
2.3. Studies on the nutritional requirement of pre-release  

cultures (Cul.1.53-1, Cul.200, and Cul,204)  

Objective  

To find out the optimum dose of fertilizers for 

selected paddy cultures and to find out their comparative 

performance under different fertilizer levels. 

The treatments comprised of the combinations o 3 varie-

ties (culture 153-1, culture 200 and culture 204) and 4 NPK 

doses (N1- 50:25:25 (kg N, P 
2  0  5 and K 20  per ha), 

N2  - 70:35:35, N3  - 90:45:45, N4 	110:55;55) 

During punja season of 1987-88 all the three varieties 

responded well in grain yield and straw yield upto 90:45:45 

kg N, P205  and I(20/ha, The highest grain yield of 3.7 t/ha 

was obtained at 90:45:45 kg N,P205  and K20/ha followed by 
735:35 Kg N, P 2  0  5 and K 2  0 (3.38 t/ha). N1  and N4  levels 
significantly were inferior to N3  with the grain yields of 

2,9:8 t/ha and 3.3 t/ha, respectively (Table 7). The 

decrease in yield at 
1114  may be attributed to a higher rate 

of disease infestation as is seen in the score on sheath 

light. 

Table-7. Yield performance of pre-release cultures at 
fertilizer levels. different 

Fertilizer 
level 

Cul.153-1 Cul,200 Cul. 	204 Mean 

N 
1 

3333 2750 2850 2978 
N2  3517 3383 3250 3383 
N3  4183 3583 3417 3728 
N4  3567 3333 3167 3356 

Mean 3650 3263 3171 
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Among the three varieties studied Cul.1531 recorded the 

higher yield of grain and straw. Cu1.153.1 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 done at 
maturity). 

Fertilizer 
level 

N1  

N2  

N 
3 
N4  

Mean 

Cul,153-1 Cul,200 

	

2.9 	3.1 

2.8- 304 .a
3.2 3.23,8 

	

3,7 	1,1 

	

3.15 	3058 

Cul,204 

3.1 

4.1 

3.8 

4.2 

3.79 

Mean 

3.02 

3.42 

3.61 

3.98, 

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 J<uttanad condition where straw is incor-

porated is being studied in this experirnt. The treatments 

are listed in Table D. 

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 kg' N/ha alone was 
applied. The results also showed that P 

2  0  5 in the absence 
of N had a negative influence in the yield of straw 

(Table 9). 
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Table9, Permanent Manura1,tria1 Yield, panicles/m2 and 
disease score of rice as influenced by treatments 
Punja 1987.188, 

Si. 
No, 	Treatment.: 

!.Absolute control 

2-Control (no manu-
res and with 
straw incorpora- ncorpor
tion) tion) 

3.90 kg N/ha as urea 

4.90 kg N + 45 kg 
P2O5/ha as urea and 
inussoriphos respe-
ctively. 

5.90 kg N + 45 kg 1<70 
per ha as urea and 
MOP respectively. 

6.45 kg 	2°5 + 45 kg 
K,0/ha as ffiUSSoori 
pios and MOP, res-
pectively. 

7.90kg N + 45 kg P205  
+ 45 kgK20/ha. 

8.90 kg N ± 45 kg 
+ 45 kg 1<20  

+ 600 kg lime/ha, 

9.NPI< and lime as 
per soil test data, 

C 1) 	(0.05) 

Panicles 
per m 

236,00 

238,68 

297.32 

28532 

27068 

253.32 

314,68 

265.32 

286.58 

N S 

Grain 	Straw 
yield 	yeId 
(kg/  
ha) 

3267 	4875 

3457 	4592 

3817 	6042 

3875 	5457 

3600 	2782 

2917 	4042 

3832 	5675 

3600 	4992 

3575 	5432 

N S 	1152 

sheath Sheath 
blight rot 
score 	scor 

2.40 	1.27 

4.20 	3.20 

2.07 	1.53 

2.00 	2.27 

4.07 	3.13 

	

3,93 	2.27 

	

2.93 	1.60 

	

1.87 	2.23 

	

2.40 	1.73 

	

1,51 	N S a 
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2.5, Intrated nuttrient management in irrigated rice  

(AICRIP) 

The integrated effect of organo-inorganic sources of 

nitrogen 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 198788. 

Si. 
No. Treatments No. of Grain Straw Sheath 

panicles yield yield blight 
(kg/ha)(kg/ha) score 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

Control (no NPK) 

20kg0 	+20 kg 
K20/ha 

40kgN+20kgP205 + 
20 kg K20/ha. 

Azolla + Treatment No.2 

Azolla + Treatment No.3 

Daincha + Treatment No.2 

Daincha+ Treatment No.3 

taincha + Azolla + 
Treatment No.2 

80 kg N + 40kg P 2 0  5 
40 kg I(20/ha 

C D (0.05) 

The maximum grain yield 

257 

248 

260 

249 

255 

252 

259 

292 

285 

NS 

(4.1 

	

3127 	8548 	0.53 

	

3294 	8965 	1.00 

	

3682 	10354 	1.37 

	

3544 	9382 	1.40 

	

3699 	11553 	1.07 

	

3640 	9103 	1.70 

	

3907 	10729 	0.77 

	

4099 	10425 	1.43 

	

390.7 	10521 	0.90 

	

288 	185 	NS 

t/ha) was produced by the 

treatment receiving (Tr.8) daincha + Azolla + 20 kg P 2 0  5 + 
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20 kg K 2  0 per ha. The treatment receiving 80 kg N + 40 kg 
P2  05  + 40 kg I<20/ha (Tr.9) was on par with treatment 9, 

however, the treatments 7, 8 and 9 were superior and on par 

indicating that daincha acI 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 

significantly reduced by he methods of weed control adopted. 

However, the yields of T5  and T6  were significantly lower to 
that of T10. 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 al/ha and Scarle l0 kg al/ha were the least toxic. 

2.7. Weed control trial in direct sown rice under puddled  

condition 

The objective of the experiment was to identify sui-

table herbicide for easy and economic weed control in direct 

sown rice under pudd led condition. The treatments are 

detailed in Table 12. 

The results revealeë that Aroziri and Dowco 356 were 

highly toxic to direct sown rice under the doses tried. 

These two chemicals were significantly inferior to the 

others 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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TaDle 11. 

Toxicity rating, weed weight and grain yield as affected by weed 
control practies, punjja 87-88. 

Treat 	Treatments 
No. 

Toxicity 
rating. 

Control 
rating 

Dry wt. 	Grain 
of. wrds 	yield 
(g/m ) 	(kg/ 

ha) 
Ti Penoxalin 1.5 kg al/ha. 2.00 6.33 27.7 4665 
T2 PenOxalin 2.25 kg al/ha. 2.16 7.33 . 	22.2 4400 
T3  Arozin 0.5 kg al/ha. 2.14 8.33 18.8 4335 
T,j  Arozin 0.6 kg al/ha. . 	2.33 8.00 17.0 4515 
T5 Dowo 356 0.5 kg al/ha. 2.33 6.33 29.6 4250 
T6 Dowco 356 0.75 kg al/ha. 2.50 8.00 18.6 4250 
T7 Sre 1.0 kg al/ha 2.00 	. 700 27.2 4365 
TB ScarI2  1.5 kg al/ha. 2.17 8.33 19.7 4550 
T9 Benthiocarb 1.5 kg al/ha. 2.17 8.00 17.6 4500 
Tb 0 Weed Free 1.0 8.66 10.5 . 	4815 
Ti]. Hand weeding twice 1.0 8.00 19.4 4585 

(20 and 40 DT) 

T12 Control (no weeding) 1.0 1.00 102.6 1665 

C.D. (0.05) 0.34 1.04 8.6 430 
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Table 12. Rating on toxicity, weed control, dry matter of weeds and 

by weed control practices, 
1987..88. punja, 

grain yield as affected 

Treat 	Treatments - TOxicity Control 	Dry Grain NJ. Rating 	Rating 	weight yield 
of weeds (kg/ 
(g/m2) ha) 

Ti 	Penbxaljn 1.5 kg al/ha 2.66 	6.6 	7.2 4100 
T2 	Penoxalin 2.25 kg al/ha. 4.33 	7.3 	7.1 3950 
23 	Arozln 0.5 )cg al/ha 4.66 	7.6 	5.0 3166 
£4 	Arozin 0.6 kg al/ha 6.00 	3.0 	7.9 3083 
T5 	DowcQ 3560.5 kg al/ha 8.00 	8.0 	4.9 2400 
T6 	Dowcg 356 0.75. kg al/ha. 8.30 	8.6 	6.4 2166 
m7 	Searle 1.0 cg al/ha. 2.30 	8.0 	8.0 3916 

Sr1e 15 kg al/ha 2.60 	8.3 	5.8 4066 
T 	Benthibcdrb 1.5 kg al/ha. 1.60 	7.3 	7.0 4150 
T10 	Weed Free check 1.00 	8.6 	3.2 4950 
.11 	Hand  weeding twice 1.00 	8.0 	5.9 4483 
Ti2 	Non weeded control 1.00 	1.0 	23.0 2750 

C.D. (0.05) 1.41 	1.08 	3.7 440 
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hand weeding twice (4.48 t/ha). It was, however on par with 

Penoxalin CQ 1.5 kg ai/ha (4.1 t/ha), Scarle j'  1.5 kg al/ha 
(4.07 t/ha) and Benthiocarb @ 1.5 kg ai/ha (4.15 t/ha) 

(Table 12). 

2.8. Economics of weed control in the direct sown rice 

under puddled condition  (AICRIP)  

T0OOfldUCt 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 T4  (Weed free check). Hand weeding twice resulted in 

more profit. The herbicides benthiocarb and butachior 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 hiqh yieldinq varieties  

of rice for acidity, salinity, iron, aluminium and 

manqanese under Kuttanad conditions  

Kuttanad soils are sulphate soils and are character-

ised by high acidity and seasonal salinity 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. 
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'I  able 13. Economics of weed control in direct Sown rice under 

Puddled condition (AICRIp) 

  

Ireat 
Iten t 
i" 0. 

       

Treatment Yt c id 
of 

s-traw 
(kg/ha) 

Dry Yield Vdlue 
wt. of 	of 	Of 
weeds grain prodce 
(ga' 	(kg/ha) 
rn)  

Cost of 	Net 
weeding+ profit 
herbicide 
cost ** 

Cost 
Ben e fit 
ratio 

      

TL  

1  

14 

'i5 

€ 

Banthioccrb 
(1.0 kgai/ha) 	5375 
13 ut a c hi or 	5450 
(1.0 al/ha) 

2 ,4-DEE. 	4875 
(0.8 kg al/ha) 

Weed-Free check 	7400 

Hand weeding(Twice)6300 
Non -weeded check 	3825 

6.5 

6.5 

4.9 

2.0 

7.5 

23.8 

3650 	9662 

3675 	9732 

3175 	8425 

3975 10677 

3900 10380 

1775 	4820 

910 

900 

860 

1800 

1440 

8752 

883.2 

7565 

8877 

8940 

4820 

1:43 

1:4.6 

1:3.2 

1:2.3 

1:2.9 

Value of produce 	2.50 per kg of paddy grain and Rs.0.10 per kg of straw. 
Value (approx) of herbicide + weeding cost Rs.15/- per woman worker. 

* 
** 
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Hundred and twenty four varieties of rice were 

screened. The varieties/cultures tolera-it to 0.5% salt 
concentration and 400 ppm iron concentration were selected 

(IR 8, Rohini, Culture 25315, Jaya, Supriya, Pavizhom, 

Culture 93, Culture 1534) and replicated field trials were 

carried out in farmers' fields in Live different locations 

in the karl soils of Karirny...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 

performed differently in the five locations. The da of 

the five locations were pooled and statistically signifi-

cant differences were obtained between the varieties/cultures 

for all the observations except 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 condit.ionspoo1ed data of 5 QatjoJs 

Tr.No. 	No,of 	Grain Straw Disease score (0 	9)  prod. 	yield yield Sheath Sheath Blast tillers/ (kg/ 	(kg/ 	blight rot 0.1 m 	ha) 	ha) 

IR 8 30.5 	3023 3547 1.23 	4.33 2.53 
Rohini 32.9 	2387 2923 1.07 	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 
Pav.jzhoi-n 37.4 	3612 4017 1.21 	2.53 3.40 
Culture 93 33.1 	3442 3927 1.93 	5.80 2.20 
Cul,153...1 30.3 	3308 3918 1.07 	3.40 1.60 

C D (0.05) N S 	200 270 N S 	1.25 1.47 
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The pH of the soil of these locations varied from 5 
at the time of sowing to 2.90 at the time of harvest and EC 
varied from 0.42 mrnhos/cm at the time of sowing to 3.30 
mmhos/cra at the time of harvest. The soluble iron conLent 
ranged from 0.17 ppill to 14,77 ppm. 

The saline and iron tolerant varieties IR 8, Rohin.i, 
Cul.25315, Jaya and Supriya tolerated the salinity and iron 
toxicity conditions prevalent in the kari soils of Karumady... 
Thakazhy area with vaniatLon in their yielding capacity. 
The check varieties Cul.93 and Cul.1534 exhibited leaf 
symptoms of iron toxicity. 

2.10.Growth studies in rice varieties 

Objective: 1To determine relative growth rate, net assimila-
tion rate, crop growth rate of different 
varieties of rice. 

2)To compare the reason for yield difference from 
varieties to varieties and season to season. 

The performance of No.5, No-6, Cultur.93 and 

Culture 153..-1 was studied under 3 fertility levels namely, 
770:35:35 (NPK kg/ha), L2 	90:45:45 and L3 - 110:55:55. 

The experiment was Started during Punja 1987.-1 88. 
Meteorological data during Punja season were recorded. Bio... 
metric observations like plant height, number of tillers, 
dry matter production, leaf area, leaf number etc. were 
noted at maximum tilleninc, panicle initiation and at 

maturity stages. Panicle characters 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 Cultu.'a93 

at the fertilizer level 70:35:35. At panicle initiation 

stage and at maturity stage Culture 1534 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 1531 (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 qrain filling in pre-release cultures 

To study the potential of grain filling in promising 

prerelease cultures and to estimate the yield and yield 

components of rice, this project was taken up. 

The treatments included two fertilizer levels, 

T1  - 60:30:30, T2 	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 1987'88. Observations like days to 50% flow-

ering, plant height, number of total tillers, number of 

productive tillers, 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. 
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During the punja season the highest plant height was 

recorded by the variety Culture 1531. Culture 168 recorded 

the highest grain yield (5762 kg/ha) 	Almost all the 

varieties performed better at the fertilizer level 1230:30 

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) 0 Control (2) N ® 20 kg/ha, 

© 40 kg/ha (4) N & P (treatments 2 & 3) (51 NPK 
Treatments 4 + 20 kg K20/ha (6) NPK & Ca (Treatment 5 & 
Ca Co3  1000 kg/ha) (7) NP Ca. (Treatment 4 & Ca Co3  1000 kg/ 

ha) (8) p & Ca (Treatment 3 & CaC30 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 RED 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 treatments. However, highest 

yield was recorced by (T1) control (2987 kg/ha) followed 
by T4  )N:P:20:40) (2925 kg/ha) and T2  (N © 20 kg/ha) 
(2775 kg/ha). 
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2.13. Evaluation of fertilizer response ad production 

potential of promisiflg saline tolerant cultures of 

rice 

The objective of the experiment was to study the 

fertilizer response and production potential of four saline 

tolerant cultures selected from the screening trials 

conducted during 1978-1980 along with the varieties and 

cultures developed at Rice Research Station, Vyttila. The 

treatment consisted of 8 varieties (V1  - Vyttila-1, V2  - 
Vyttila-2, V3 	Vyttila 3, V4  - Culture 53, V5  - Anakodan, 
V 	C.23-2-4, V7  Culture 11, V8  - CSR-4) and two levels 
of fertilizers (L0  - 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 signi- 
of 

ficant difference between the levels of fertilizers and that/ 

interactions. But the varieties were found to differ signi-

ficantly. The variety V3  (Vyttila-3) was superior to all the 
varieties except V4  (Culture-53), V2  (Vyttila-2), V8  - 
(CSR-4) and V6  (C-23.21), 

2.14, Effect of qranular  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 Tilapia (gill 

breathing) and prawn at the rate of 10 each in each plot 

before dismantling the mounds. 

The crop was harvested 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, lf roller. 

There was no significant difference between treatments on 

fish and prawn mortality. 

2.15. Tidal effect on the properties of Pokka.li soils  

The objective of the trial was to find out the effect 

of salinity (tidal effect in correlaton with weather 

elements) on physicochemical properties of Pokkali soils. 

The technical programme consisted of collection of 

water and soil salTples at periodical intervals for analysis. 

The maximum tidal amplitude (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 the highest 

amount of rainfall of 822.8 mm followed by August (618.2 mm) 

November (2 83.2 mm) July (197.8 mm) September (163.7 mm), 

October (134.9 mm). 

Water samples were collected on all full moon, new 

moon and Astami days 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 317t87. 

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 

a 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 exchangeable potassium percentage ranged from 

0.0105 to 0.061.. The exchangeable sodium percentage ranged 

from 0.079 to 0,130. Higher values were observed during 

May and November. The exchangeable calcium percentage r 

ranged from 0.032 to 0.074 with the higher values during the 

month of May.(For all soil analysis dry soil samples were 

used), 
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3. CROP PROTECTION 

Rice Research Station, Moncompu  

3.1.Avoidable lcsses to the rice crop at various growth 

stages due to infestation by  rice pests  

Objective i)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 RBD with 8 treatments 

as detailed in Table 15. The experiment was conducted in 

the Punja crop of 1987'88 on a direct sown 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 al/ha (P1  and P 2 ) were 
significantly Superior to the other treatments. 

With regard to incidence of white earhead, the treat-
ilient (P1  + P2  + P 3 ) receiving plant protection throughout 

significantly reduced the white ear head but was on par with 
the treatment 'p2  + P31. Protection up to 30 DAS (P1) only 
was on par with nc protection (P0). 

There was significant difference among treatments in 

the control of leaf roller and the treatment p1  + p2 + P3  
was the best followed by P2  + P3  and P1  + P3. 

In the case of Rice bug also the plots receiving 

plant protection after 60 DAS with Nuvacron at 0.5 kg al/ha 

and methylparathion 0.25 kg al/ha at dough stage signifi-
cantly reduced rice bug incidence, 

I 



31 

Incidence of Brownplanthopper was noticed in the 

vegetative phase only and observations recorded at 45 DAS 

showed significant difference among treatments and the 
treatments P, and P2  and P1 + P3  showed no infestation. 

There was significant difference among treatments in 

grain yield. The highest yield was recorded in treatment 
p2  + p3 (plant protection after 30 DAS) followed by the 
treatments p1 + p2 + P3  and P1  + 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 stage and early 

reproductive stages and plant protection during these stages 

helped in reducing the damage to the crop. Application of 

Furadan 3 G @ 1 kg al/ha after 30 days followed by applica-

tion of Nuvacron 0.5 kg ai/ha 4t 60 DT and methylparathio 

0.25 kg al/ha at dough Stage significantly reduced the 

incidence of deadheart and silver Shoot at the tillering 

Stages and white earhead, 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 p2 + P3  ie. Protection from 30 DAS till harvest 
while the treatment P1  + P2 + 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 QUinaiphos 25 DC at the recommended 

doses. The test variety was Jaya, susceptible to leaf 
roller. 
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Tablelb, 	Estimation of avoidable loss due to insect pests, punja. 1987 1 88 

Silver 	Dead 	White Leaf 	Brown Rice Grain C/B 
shoot(%)  heart (%) ear 	roller plant bug 	yield ratio Treatment 	30 	45 30 60 head damaged hopper (Mean kg/ha 
DAT 	DAT DAT DAT (%) 	leaves (Mean No.) 

(%) 	No,) 

1.N.. 	plant pro- ro
te.Lon (Po) 

	

6.3 	7.45 t&-c.'- -- on 

2-Protection upto 
30 DA 	with 

	

1.3 	4.03 Furadan 3 G 1 kg 
al/ha (P1 ). 

3.P.Lotection from 
30 D3S to 60 DAS 6.0 3.17 with 	uradan 3 G 
1 kg al/ha (Pt) 

4-Protection  from 
60 DAS till har- 
vest with monocr 
otophos 0.5 kg ai/3  

6.43 ha +.Mthyl para- 
thion 0.25 kg ai/ 
ha at dough stage 
(P3) 

5_P1  + p2 	1,5 0.00 
6,P1 ± P3 	0.1 3.30 
7.P1  + P2  + P3 	0.000.00 
8.P2  + P3 	5.2 3.70 

C D(005) 	3.7031.42 

7.2210.89 

0.74 5.98 

	

5.87 	2.16 

	

5.34 	7.24 

1.25 0.97 

0.30 4.09 

0.00 0.73 

6.06 1.82 

4.9263.625 

12.76 

11.01 

8.88 

7.07 

8.22 

5.83 

2.58 

4,35 

3.54 

3.84 

2.80 

2.41 

1.53 

2.34 

1.91 

0.65 

0.79 

1,182 

80.23 

11.66 

5.66 

83.0 

0.00 

76E 

0,00 

3,00 

1,930 

11.6. 

10.33 

10.00 

3.33 

10.66 

3.00 

2.33 

2,33 

0.93 

3300 

3535 

3850 

3980 

3920 

4430 

4445 

4460 

695 

1.04 

1.03 

1.12 

1.19 

1.05 

1.22 

1.14 

1.23 

ft 
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Tabl16. Incidence of leaf roller and grain yield of Jaya 
rice, punja.. 198788. 

Treatment 

% of leaf roller damaged Yield 
(kg/ha) leaves 

After 1st 	After 2nd 
application 	application 

1.Dimilin 25 WP 200 g/ha 2.56 (9,23) 3.02 (9.96.) 4400 

2. 	,, 	300 	,, 2.49 (9.13) 3.01 (9.90) 4540 

3. /1 	400 	,, 2.49 (9.11 3.13 (10.10) 4430 

4.Carbaryl 50 WP 2.5 kg/ 
ha 

2.40 (8.87) 3.29 (10.31) 4250 

5.Quinalphos 25 EiC 1 
lit./ha. 

2.63 (9,37) 3.12 (10.06) 4430 

6 .Untreated control 2.78 (9.39) 4.65 (12.31) 4285 

C D (0.05) NS NS N5 

The results showed no significant difference anong 

treatments with regard to control of leaf roller and grain 

yield. However, Quinaiphos @ 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 Quinaiphos 25 EC Ca 1 1/ha 

is a better treatment for the control of leaf roller than 

dim.ilin at the doses tested 

3,3.Evaluation of Dadaci against major pests of rice  

To evaluate the efficiency of Dadaci against major 

pests of rice. 

Three doses of Dadaci were compared with the commonly 

recommended insecticide Quinaiphos 25 EC @ 750 ml/ha. The 

experiment was laid out in RBfl with 4 replications, using 

the variety Jaya. 



16.75 15,05 
(4.05) (15.06) 
11.75 15.07 
(3.38) (22.80) 
11,75 12,57 

(3.40) (20.65) 
6.50 9.13 

(2.52) (17.47) 
37.00 15.93 
(6.07) (24,31) 

0,72 3.78 

2.94 
(9.83) 

2.66 
(9.21) 

3.65 
(..1.02) 

2.41 
(8.83) 

2.87 
(9.75) 

NS 

3615 

3685 

3730 

4135 

3620 

N S 
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incidence and grain yield of Jaya rice, Punja, 198788 

Leaf roller B P H White Grain 
damage(%) 	(No.) ear 	yield 

head (kg/ 

	

(%) 	ha) 

Table-17. Pest 

Treatments 
Deadheart Silver shoot 

(%) 

1 .Ddaj 5.9 EC 3.78 3 56 
750 ml/ha (11.18) (10.75) 

2.Dadaj 5.9 EC 4.21 4.03 
1000 ml/ha,, (11.86) (11.57) 

3.Dadac.j 5.9 EC 3.61 3.36 
1500 ml/ha (10.97) (10.58) 

4.Cuinalphos 25 3 	22 2.97 
EC 750 mi/ha (10,32) (9.85) 

5 . Untre ted 5.15 4.15 
ccntrol (13.13) (11.61) 

C iD 	(0.05) N S N S 



A statistical analysis of the data showed no signifi 

int differerco among treatments in the control of dead 

taart. silver shoot and leaf roller (Table 17). But 

tuLnaiphcs 25 EC @ 750 ml/ha recorded the lowest incidence 
nf these pests. Application of quinaiphos was found to be 

Significantly superior to all other treatments for the 

control of BPH but it was on par with Dadaci at 1500 ml/ha 
:Co--  controlling white ear head. There was no significant 

difference in grain yield but plots treated with quinaiphos 

recorded the higher yields. 

It IS concluded that Dadaci, which is a combination of 
Buprofezn a chitin synthesis inhibitor, 	and 

IJeltamethrin a synthetic pyrethroid has no superiority 

over the commonly used insecticide quinaiphos for the 

control of rice pests. 

3.4. Evaluation f plant products for pest management  

Objective: To evaluate the effect of plant products in 

controlling rice pests. 

Five plant products were compared with the recommended 

dose of Nuvacron and an untreated control. The experiment 

was laid out in RED 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 eahad 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 productj, punja, 198788, 

4 

Treatment 

3. .Acorus caim-nias 

BPH (Mean No.) Stem borer 
WE (%) 

Grain yield 
(kg/ha) 

Water extract 4% 53.30 (7.19) 2.55 (8.90) 3765 
2-Kacholam water 4 
extract 5% 86.60 (9.26) 3.13 (9.96) 3465 

30n1on crude 
extract 5% 117.60 10.84) 3.20 (10.26) 3235 

4-Garlic crude 
extract 5% 60.30 (7.51) 1.86 (6.42) 3915 

5.Neem leaf crude 
extract 5% 85.30 (9.20) 3.23 (10.31) 3700 

S.Nuvacron 600 m/ 
ha 40.50 (6,27) 1.93 (6.46) 3750 

7- Untreated 
control 125,60 (11.20) 4.50 (12.23) 3615 

C D (5%) 	2,34 	NS 	NS 

3 .5.iJ4pcip]iiiary project on _pests and diseases  

-ri population dynamics of crop pests and occurrence 

of disease in relation to weather factors were studied in 
this experiment 

An observational plot of rice was fixed up without 

any plant protection 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, 

4 
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The observations on pests and diseases recorded 
during the punja season of 1987 '88indiCated the following. 

At the seedling stage there was heavy incidence of 

thrips. There was a heavy incidence of BPH at the active 

tillering stage in the observational plots, but the popula-

tion declined afterwards. Leaf roller incidence Started at 

the active tillering stage and persisted 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 incidence of white 
earhead 

3-6- Pest man aqemeflj 

Objective To test the efficiency and economics of pest 
•managernt in relation to resistant and 
susceptible varieties 

Two resistant varieties lET 8116 and !ET 8111 were 

were compared with the susceptible variety Jaya, for their 

performance under protected and Unprotected conditions. 

The results(Table 19) Show that the three varieties 

reacted similarly to the incidence of gall midge, stem 

borer (dead heart and white earhead) and leaf roller, under 

pest management. There was no significant difference 

between resistant and susceptible varieties in the 

incidence of these pests when there was no pest 

management, lET 8116 recorded the highest yield under 

pest management followed by Jaya and IET 8111. In the 

resistant cultures lET 8116 and 8111, there was no signi-

ficant difference in yield of plots under protected (pest 

management) and unprotected conditions (no 



38 
Table-19. 	Pest Management Trial: Pest incidence and crain yield. 

Silver shoot Dead heart (%) White ea LR damaged Grain 
(%) 	40 DAT 60 DAT head (% 	leaves (%) 'yield 

40 DAT 60 DAT 	 (kg/ha) 
Treatments 

lET 8116 
protected 

lET 8116 
Unprod.ected 

lET 8111 
protected 

IET Bill 
Unprotected 

Jaya 
protected 

Jay a 
'On-protected. 

C U (0. 

3.37 4.19 4.78 3.35 3.82- 5.67 
(10.57) (11.69) (12.58) (10.51) 

2
(11.1) (11. 19) (13,52) 

5.75 8.22 8.50 11, 43 7.85 10.85 
(13.78) (16.62) (16.89) (19.70) (16.23) (19.14) 

3.44 4.42 4.88 3.77 4,01 4.60 
(10.63) (12.12) (12.55) (11.20) (11.43 (12.30) 

6.60 8.20 8,70 11.55 7,95 11.02 
(14.87) (16.61) (17.12) (16.34) (19 .32) 

4.35 4.09 6.17 3.94 4.10 5.07 
(12.06) (12.01) (14,27) (11,41) (11 .56) (12.78) 

6.90 8.20 10.32 12.63 9.96 11.51 
(1.5-25) (1 6.o2) (,18-63) (20.93) (18.32) (119.84-) 

1.58 1.56 3.19 1.95 2.86 3.69 

4030 

3775 

3775 

3335 

3955 

3065 

445 



I3ut the susceptible variety Jaya recorded significantly 
higher yield under protected conditions. 

37.Insectjcide evaluation trial (AIQIP)  

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 variety. The insecticides were applied twice, the 
first being prophylatic and the second need based There 
was significant difference in the incidence of stern borer, 
gall midge and leaf roller among treatments. All the, 
granular insecticides were found significantly superior to 
EC formulations in controlling dead hea±-t. Amohg 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 incidence 
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. 

EC formulations were found superior to granules in 
controlling leaf roller and Coroban.40 EC and Zolone 35 EC 
reccrded the lowest leaf roller damage. 

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



Treatments 

Padan 4 G 1.5 kg al/ha 

Furadan 3 G 1.0 kg 
al/ha 

oroban 40 EC 0.5 kg 
al/ha 

Jadaci 5.9 DC 0.09 ky 
kg/ha 

T5  Zolone 35 DC, 0.5 kg 
al/ha 

T6  Mocap 10 G 1 kg al/ha 

T7  Coroban 10 G 1 kg al/ha 

T8  .sataf 75 DP 0.5 kg 
al/ha. 

T9  Jasudin 10 G 1.5 kg 

T10  Untreated control 

P (005) 

T2  

T3  

T Z- 

40 
Table-2C. Insecticide Evaluation Trial Data on pest incidence and grain 

yield. 

  

Silver shoot 
30 DAT 50 DAT 

4.42 
(12.10) 

3.21 
(10.29) 

4.44 
(12.13) 

7,38 
(15.73) 

7.06 
(15.39) 

4.01 
(11.53) 

3.99 
(11.50) 

7.95 
(16.22) 

3.69 
(11.09) 

10.84 
(19,24) 

2.19 

1.88 
(7.79) 

0.00 
(0,00) 

0.27 
(1.71) 

2.71 
(9.51) 

2.20 
(8.52) 

1.13 
(5.99) 

0.00 
(0.00) 

2.57 
(9.21) 

0.28 
(1.81) 

4.96 
(2..82) 

2.4.7 

2.07 
(8.16) 

2.33 
(8.70) 

5.15 
(13.12) 

7.28 
(15,60) 

6.15 
(14.38) 

2.57 
(9.14) 

3.29 
(10.44) 

6.02 
(14.21) 

3.11 
(10.08) 

8.74 
(17.13) 

2.18 

5145 

4255 

4270 

3855 

3950 

4610 

4070 

3940 

4455 

3940 

340 

(9.69) 

2.88 
(9.78) 

0.86 
(4.28). 

0.00 
(0.00) 

2.30 
(8.70) 

0.41 
(2.10) 

3.85 
(11,34) 

392 

Dead heart 
Inc Idnce 
30 DAT 50 DAT 

1.08 
(4.87) 

0.00 
(0.00) 

0.94 
(5.52) 

2.83 

Grain yield 
(kg/ha) 

V V 



The following oonc1sions are drawti from the results: 

The granular insecticides are more effective ;against 
tec borer and g&l nudge 1 adan, Mocap and Basudin 

granules will lead to higher yields Among the Sprays 
Corohan 40" EC is the bet' 

3..8. Epidemioloqjcaistidies  on  important rice diseases in  
Kut tan 

The objective of .he experiment was to Study the 
influence of weather factors on the incidence and severity 
of different diseases of rice. 

Fortnightly planting of four varieties 
viz0 1 " 

Jyothi, Mo 6 and Mo 7 were (Jaya and Bhdra were replaced 

by Mo 6 and Mo 7 during this season) done and the incidence 
and intensity of disease incidence recorded 

The incidence of all diseases was comparatively low 
during this season on all the varieties J othi was 

found to be more susceptible to sheath blight and sheath rot 
diseases as in the previous season. L-i yield, Mo 6 and 
Mo 7 were superior to the, other 2 varieties.  

39 Screeninq rice  Varieties against  important diseases 

The relative tolerance of 171 rice varieties available 
at the Rice Research Station, Moncompu was studied in this 
eperjnent. 

Out of the 171 cultures, 87 recorded a low heath 

blight incidende score of below 3 on the 09 scale whereas, 

82 cultures recorded a score of less than 3 in the cse of 
sheath rot. None of the varieties was free frorn';sheath 
blight or sheath rot attack.,Forty nine entries recorded 

a score of less than 2.O inthe caè'of brown spot leaf 
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infection and 5 entries less 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. 

3.100Evaivation of common funqicides for the control of  
stackburn disease 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 	l)Bavistin 	1 g/l, 
(2)Hjnosan 	1 ml/l, (3) Fytolan 	3 g/l, (4)Vitavax...1 g/l), 
(5) Difolatan 	3 g/l, (6) Dithane M-45 	4 g/l, (7)Bordeaux 
mixture 10 g/l (stabilized Bordeaux mixture) and 
(8) Control. 

Time of application 	(1) 40 DAS (2) 60 DAS, 
(3) 80 DAS. 

The test variety was Jyothi. 

During punja season of 1987 188, no significant diff-
erence was ttaixed among the treatments in the case of leaf 

infection as well as grain infection. However, the minimum 

leaf infection was obtained in the case of Fytolan sprayed 

at 40 DAS followed by Hinosan at 40 DAS and 60 DAS and 

Dithane M-45 at 43 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 tie plot sprayed with stabilized 

I 
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Bordeaux mixture applied at 80 DAS, With regard to straw 

yield, there was no significant 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 noticed in the case of plots sprayed with 

Bavistin (1 g/l) and Validacin (2 mi/i). The minimum 

spread was obtained in 'plots treated with Moncut (1 g/l) 

followed by Validacin (2 ml/). ihere was no significant 

difference among treatments with regard to grain and straw 
yields. 

3.12. Sheath rot management trial 

Objective : To Study the disease incidence on 7 breeding 

lines (IE'r 7592, 7695, 8616, 8613, 8611, 7804 and 7302) 

both under protected and unprotected conditions. 

There was significant difference in disease inciderre 

and spread. As was expected, the minimum incidence 

and spread were noted in the protected crop. lET 7592 

recorded the minimum disease incidence (score 1.47) as well 

as spread (11.88% of hills affected). Under unprotected 

conditions, this variety recorded 3.85 and lET 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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Table21. Sheath blight incidence and spread and grain 
yield of Jyothi rice, punja, 1987-'88. 

Mean dise Mean dise. Grain 
ase incid- ase spread yield 
ence(score (% of til- (kg/ 
0-9 scale) lers affe- ha) 

cted) 

1,Bavistin (1 g/l) 

2,Rizolex (1 gIl) 
3.Topsin 	(1 g/i) 

4.Validacin (2 ml/l) 

1.13 

1.48 

2.27 

1.13 

14.56 

19.46 

30.92 

13.78 

2700 

2800 

3070 

2830 

5.Ditharie M45 (2.5 g/l) 2.17 26.35 2800 

6.Satum (2 ml/1) 1.57 16.41 3170 

7.Dithane M-45 (2.5 g/l) + 2.50 22.78 2700 
Saturn (2 ml/1) 

8.Mancut (1 ml/1) 2.47 23.40 2900 

9.Mancut (1 g/i), 1.73 13.67 2630 

10,Control 3127 32.75 2830 

11.Ziride (2 g/1) 2.03 24.10 2270 

12.Aureofungnso1 (0.1 g/1) 1.93 33.39 2500 

13,Hinosan (1 ml/1) 1,57 16.91 2530 

14,Difolatan (1.25 g/i) 1.80 26.17 2870 

15.Stabj1jed Bordeaux 
mixture (151.) 1.97 31.70 2300 

16,Kitaziri 	(1 ml/1) 2.10 27.65 2500 
17.Calixin (1 ml/1) 3.11 27.57 2300 

CD 1.24 10.36 N S 
C D(f or missing plot) 1.44 12.04 
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unprotected). No significant difference was obtained in 

the case of grain yield whereas that of straw yield was 

significant wherein lET 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 treated crop 

when compared to the untreated one for all the three 

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 (EGA) for use in rice culture. 

The three different types of Kuttanad soils viz., 

kayal, karl and karapadam were analysed for different groups 

of microorganisms like bacteria, fungi, actinomycetes, N2  

fixing bacteria and blue-green algae by serial dilution 

plating technique using appropriate media and their reaction 

to acidity studied. 

The data on qualitative and quantitative enumeration 

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

Type of Bacteria Fungi Actinomyc N2  fixing BGA 
soil 5 x 	1 2 x 	1 3 x 	1 bacteria 

x iO 
x 10 

Kayal 122.6 72.5 80.0 8.0 9.0 
Karappdam 116.5 41.5 97,0 60.0 13.0 

Penicillium, Aspergiilus and Rhizopus dominated the 
fungal population. N2 fixing bacteria, when transferred to 

fresh medium, did not come up. Among the 5 strains of blue-

green algae obtained, one was identified as Anabaena,  2 
strains as Nostoc and 2 were unidentified, 

The BGA isolates ob- ained were made into pure cultures. 

All EGA isolates except Nostoc showed very low growth rate. 

However, their ability to tolerate acidity will be 
studied figrthr. 

The population of bacteria and fungi was higher in 

kayal soil whereas the population of actinomycetes, N2  
fixing bacteria and BGAwas higher in karappadam soil. 

Futther studies are being undertaken with the isolated 
micro-organisms. 

Rice Research Station, Kayamkulam 

Crop Improvement 

1 .Evolution of high yielding photosensitive varieties of 

rice suited to different 	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 198788 sixty hybrid cultures involv-

ing five parential combinations received from Pattambi were 

tested in an initial evaluation trial: 

Sl.No. 	Culture Nos. 	Parentage  
1 	Nos. 8779 	8791 	Ptb-20 x Mashoori. 
2 	Nos. 8792 	87100 	Ptb20 x Jaganath 

• 3 	Nos. 8710l87113 	Ptb20 x H4 

4 	Nos.87114 	87115 	Co-25 x Jaganath 

p 	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 s- 	f 1988-'89 to locate the best among 

them. The following are the cultures selected. 

1) Cu1-8780 (2) Cul.8781 (3) Cul8793 (4) Cul87100 

5) Cul-87101. (5) Cul87103 (7) Cul87106 (8) Cul-87122 
9) Qul-87137. 

2-Mutation studies on variety Ptb.20 by gamma irradiation  

Objective : To evolve beneficial mutants of Ptb-20 with 

high yield. 

Is 

	 Technical programme : Irradiation of Ptb-20 seeds at three 

doses by irradiation at 11 kr, 22 kr, 33 kr. 

Seeds of the wariety Ptb20 were irradiated at the 

Radio Tracer Laboratory, VellanikJcara on 29...7-1987 at three 

different doses viz., 11 kr, 22 kr and 33 kr and planted 

on 12-9--1987. The M1  generation of seeds was harvested on 



Crop Management  
Permanent Manurial Trial 

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

Technical proqrarrune 
Treatments  
1. 80 kg N/ha as Cattle Manure. 
2. 80 kg N/ha as Ammonium Sulphate. 
3 80 kg N/ha as Ammonium Sulphate + 40 kg P205/ha as 

Super Phosphate. 
4. 80 kg N/ha as Ammonium Sulphate + 40 kg K20/ha as 

Muriate of Potash. 

I 
48 

15.1.1988 and M2  seeds collected and preserved for raising 
M2  generation. 

3.Genetic refinement of Ocrurnundakan 
Objective: This project is proposed to identify a superior 
variety by mass selection and bulk progeny testing in the 
local variety Oorumundakarìu 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 1986-1 87 were raised in the 
typical Oorumundakan area at Govindakuttom during August, 
1987, Two hundred promising earheads of each type (single 
earhead from one hill) were selected for conducting 
replicated progeny row trial during 19889. 
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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 (T7) and those that receive cattle manure along (T1) 
recorded the maximum yields and was statistically superior 
to all other treatments. 

5. 40 kg P205/ha as Super Phosphate + 40 kg K20/ha as 
Muriate of Potash. 

6. 80 kg N/ha as Ammonium sulphate + 40 kg P205/ha as 
Super Phosphate + 40 kg 1K20/ha as Muriate of Potash. 

7. 80 kg N (60 kg N/ha as Ammonium Sulphate + 20 kg N/ha 

as Cattle Manure) + 40 kg/ha each of P 
2  0  5 and K 2  0 as 
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4. Varietal Improvement. 

Rice Research  Statjon,;yy,j  

4 1 Performance and disease  resistance 
of coconu cu1ivars and hy ids under, disease Stress 
conditions, 

The objective of this trial was to Study the 

growth, performance and disease resistance of important 

coconut cultivars and hybrids under disease stress condi-
tions at Vyttila 

According tp tetechnica1 programme 9 treatments 
cOns1st1 	f t.he 	1lr 11ri  5 hybrids and 4 cult.lvars were 
planted with 10 replications 

Hybrids  

i. 'rail ('r) x Dwarf (D) 
2. Dwarf(D) x Tall (T) 

3. Laccadive Ordinary (LO) x Ganga Bondarn (GB) 
4. Tall (T) x Yellow Dwarf (YD) 

S. Tail (T) x D (NCD) 

Cultivars  

6. VJCT (West Coast Tall) 
7. LO (Laccadjv Ordinary) 
8. AO (Andaman Ordinary) 
9. Cchin China (cc) for 7 :eplicatjors and Andaman Giart 

(AG) for 3 replications. 
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The highest number 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 (NOD) and AO, Cochin China was completely free from 

the disease followed by D x T. 

The highest number of leaves was affected by 

leaf rot in AO. T x D (NOD), LO 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. 

Treatments 
Total 
No, of 
leaves 

No. of 
nuts/ 
palm 

No.of le- 
ayes aff .- 
ected by 
leaf rot 

Root (Wilt) 
disease in-
tensity 

T x D 24.6 40.0 0.8 6.2 
D x T 23.6 55.3 0 0.4 
I.0 x GB 22,1 43,1 1.0 2.6 
T x YD 23.3 49.6 0 4.3 
T x D (NOD) 23.3 38.2 3.1 13.6 
WCT 22.2 47.3 1.7 9.4 
LO .22.4 46.9 3.0 15.0 
AO 23.0 42.7 3.2 11.4 
Cochin China 23.6 42.4 0 0 
AG 22.7 56,3 3.0 7.9 



52 

	

5. 	Crop Management 

R.A..5., Kurnarakom 

	

5.1 	TIDAL effect on the ph Sico-chemical properties of  

Ch.ira (bund) and its influonce 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) disease. 

The bund and channel system existing at 

KumaraKon was used for he 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 Vembanad lake during the tides. The 

properties of the soil and Channel 1afer 

were studied at quarterly intervals under different systems 

of Cropping lie Coconut alone, Coconut + Banana and 

Coconut + Cocoa, The proserties of soil from a contrclbund 

were also studied during he period. 

Worjc. done 

The Physical properties of soil like Iapparent 

density absolute sepecific gravity, Maximum water holding 

capacity percent of Pore Space, volume exnsjon etc. were 

Studied along the period and data recorded. Chemical 

properties of soil like pH, BC, Organic Carbon, available 
P 
2  0 and K20  etc. were estimated and data recorded. Water 

soluble constituents like Carbonate, Bicarbonate, Calcium, 

Magnesium, Chloride, Sulphate, Iron, pH, BC etc. were also 

etImated 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 intercropp±ng system. The root (wilt) disease 

intensity was low in the bunds benefitted by the tidal 
flow of water. 

5.2 	Effect of growinq and incorporation of different green  

manure crops and its influence on diseased and 

apparently healthyoconut 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 

on the yield of apparently healthy and diseased palms. 

The treatments included 4 green manure crops 

(Ti 	Cowpea, T2 -. Sesbania, T3 - Daincha, 
T4 	Sunhemp) and a control (T5). 

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 

pretreattoent values are presented in the Table 24. 
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Table 24. Disease index, Green matter yield and nut yield 
Of coconut CV.WCT 

A. Apparently healthy palms. 

Treatment 
Disease XIIth 131ff- Pre- Nut 	Yield 
index post era- treat. yie of gen 
Pre-tr- treat. nce 	nut 	id 	manure 
eatment index 	yield 	Kg/pa'm 
values 

1.  Cowpea 15.66 13.30 -2.36 32.54 37.88 12.00 
2.  6esbania 16.04 17.00 +0.96 42.63 51.68 1050 
3.  Daincha  20.42 .15.90 -452 42.84 46.00 7.60 
4.  Sunhemp 20.53 13.00 -7.53 34.42 35.88 5.13 
S. Control 16.37 16.60 +0.23 33.21 34.63 

B. Diseased.., palms 

1.  Cowpea 35.18 18.5 -16,68 26.17 46.88 10.00 
2.  besbanja 36.09 22.3 -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.  Control 36.79 	,, 17.8 -18.99 26.79 31.63 

A general reduction in the disease index was noticed 

in both the apparently healthy and diseased palms, compared 

to the pre-treatTnent values, though thetreatment effects 

were not significant, The reduction in disease intensity 

index was comparitively higher in palms having higher pre- 

treatment index values, both in apparently healthy and 
diseased palms. 
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5.3 	Response of diseased and apparently healthy palms to 

fertilizer levels and organic manuring. 

Objectives  

i.To s 	y 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 diseased and apparently healthy palms. 

Treatments 

Control 
L.2 	NPK J 0.34K9 	0.17Kg 	0.68 Kg/palm as 

fertilizer 

L.3 	50% of L2 as fertilizer and 50% as FYN 
L.4 	75% of L2 as fertilizer and 25% as FYM 
L,5 	NPK 0.5 	0.3' 	1.2 Kg/palm es fertilizer 
L.6 	50% L5 as fertilizer and 50% as FYM 
L.7 	75% of L5 as fertilizer and 250/. as FYM. 

The experiment is being conducted in the 

farmers' fields in 4 locations each in Laterite and 

alluvial soil types. The Xth post tretment indexing for 

disease intensity was done during the period (Table 25) 
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TobiG 25. 	Yicld of nuts &rd dis&si indices of coconut 
2aLlmns in differcri soil  types. 	 0 

A. LATERITE SOIL 

(i) Apnrently h 	itby poims. 

F-tre &t. 	Po st 
Teotrne mt 	merit dis 	-t :r en 

nsc 	index 	iri1 G X 

P- yeot 
Yield/psIn, 
Dc-'r 	sririum 

Post 	treot: 
yield 

L.1 	 13.1 12,2 75 42 
L.2 	 14.4 10.7 58 29 
L.3 	 12.3 11.2 54 41 
L.4 	 10.5 9, 60 47 
L.5 	 10.7 11.0 81 44 

12.0 11.6 61 39 
L.7 	 11.7 

(ii) Diseuscd poims 

12.3 78 42 

L.1 	 17.8 14.1 57 25 

L.2 	 17.0 17. 53 28 
L. 3 	 17.8 18.1 48 32 
L.4 	 19.7 45 29 

L..5 	 22.1 16.0 51 26 
L.6 	 23.6 15.7 58 27 
L.7 	 21.4 1L.8 55 2 6  

B. ALLUVIAL SOILS 
(i) Apnrnritl.y benithy palms 

L.1 	 15.9 10.3 bS 41 
L.2 	 18.0 9.4 84 69 
L.3 	 17.1 9.7 81 65 
L.4 	 16.1 9.6 79 56 

L.5 	 14.0 9.9 75 51 
L.6 	 14.0 9.0 59 61 

L.7 	 18.7 9.6 69 59 
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i) Diseased palms 

Tretnie i-it 
Fre-treat-- 
merit 	dise•. 
cisc 	index 

:Post tre. 	Pre—treat: 	Post treat.. 
atmcnt 	yield nuts/ yield ruts/ 
index 	palm Per- / 	per armum 

annum 

L.1 33 13.9 59.8 35.1 
L.2 53 15.6 52.9 46.3 
L.3 50 14.7 48.8 32.7 
L.4 29 13,7 50.7 35.2 
L.5 30 14.3 71.5 54.5 
I.6 32 i,2 64.6 43.9 
L.7 25 10 53.6 37.2 

There was a general decrease in the intensity 
of the disease in ancirently heciuihy and di cised ci in, s in 
both the soil typCs, the decrease being more pronounced in 
palms with high pretratrnent disease index. However, the 

-treatments did not influence the yield of nuts, female 
flower production and post treatment disease indices, both 
in alluvial arid laterite soil types. 

5•4 	Standardization of doses and sources of magnesium  
for root (wilt) affected palms. 

This experiment was started in 1987 to find out the 
optimum dose of magnesium and its cheapest source for 

root (wilt) disease affected palms. 

The treatments comprised of combinations of 2 
sources (Mg SO4, Magnesite) and 4 doses (2007  4009  .6009  

800 g per palm). 



Th 	stud.y I s in 	i€ 

Rice RGsnnrch  StJtion, Vytti1  

5Fe spone of djsG 	d  and a 	rcrb1y 1a1thy pa1nis to 
±ertilisci-  ILV31 	n  orgjnic rnunuiiriJiri iE.c1airnGd  
3Di1 t.yp) 

Vic 0bjCti\ of th( (xpe:rirncnt was to study th 

rsporjs of disasd and apparently healthy palms to 
di±±rnt ±crtilizr Dive- Is and organic manuring and to 
esimcrti 

 
the occuxrencc nd spread of thG dise"Qse in h€altIiy 

palms undEr dif±rnt ±nri1isr lcvls and organic 
manuring. 

The tGchnjc1 nrog:umm6 Consist of 7  trGatmGnts with 

4 rplicatioris. 

TrGa±rflnts  

Li 	 0 	0 	0 
L2 	 0.34 	0.17 	0.68 
L3 	 50% of ±crtiiizr in L2 	Organic manure 

t -substitute o% of fcrtjljsr 
L4 	 75% of firti1isi in L2 + organic 

manure to su'cstitute i'st 25% 
115 	 0.5. 032 	1.2 

Lb 	 50% of ±crti]iscr in L5 + organic mariun 
to substitute 50% of fGrtjliznr. 

L7 	 75% of fertiliser in L5 ± organic manure 
to SUbStjtutG 25% ±rtiiiser dose. 



VytilSnuth 	Edaya 	Mean c Chittaar kuniarn - 
Tre atmerit Pon u-

runrji 

Results: 

A. ADDuYc-nt1v  heulthy  i)nims 

A ruduction in inese iterisit.y was noted in nil 

thc tacuts (aL1 	o) 	InII te t 	rct 	cept L7 
Uri 	iricna.. ws not('-'d i  n t 	1 i4vntr ,f 	a v s 	Ihc 
highcs± irjcrc 	wLis in Ll 	W j. t-  11 rcjid to yield of riut, 

]c treatments 	 ut L3 shDwcd Lt dccrc. uc 	T'c biFh st 
dccras ws rioted in L7±oliowed by LO and L5 -(TabiEi 27 %1 . 

B. Diseased Palijis  

Th rc wn a dcccsc in dicusc iut naity an nil -thu 
ty c±rcnts (Tblc 28) 	The rnimum dcxca3c 	dicc 
irtusity wus noted in L. In ll t1-jc trcatrncn -ta uxcupt 
L3 thcrc ws an incruajc in t u riumbcr f lcavc b 	iPhuru 
was a ducruau an lhc yiu id, at n u ts,  in all thu tuatmcrjts. 
Thu maximum dcuu(- was noted an L7 followed by L2. 
Table. 29) 

Aiparently healthy plms 
Table 26., Disease intensity at he.iOth .indxj(djtfi 

ence between 1st and 10th ind (3xing) 

Li 

0 
L4 
L5 
L6 

L7 

	

- 6.89 	0.97 	- 4.60 	3.93 

	

0.33 	4•5 :.. 2.45 -745 

	

2.75 	8.93 	4.11 	2.72 

	

5.05 	- 2.48 	- 6.15 	- 1.99 
-7.29 -6.32 -4.72 -882 

	

- 2.41 	+ 1.43 	- 6.81 	1.56 

	

- 1.14 	+ 1.39 	- 5.68 	- 0.27 

- 4.10 
- 3.70 

- 3.92 
6.79 

- 2.34 
1 .43 



60 

Apparently ,he-au iy palms 
rn 	 T1i 1Th. of nu±s/p3irn s i0±b indGxing 

Tn stm(rFt 

(Di±±Grcc 	bcn 

iPonriu.- 
r unni. 	V,ytl us 

1 	t and 	10-tb ind(xing) 

South 	 Me 3n ChjtTh3or 	kunnsm 

Li - 3.25 + 0.50 - 18.00 + 13.00 - 1.94 

L2 - 18.50 + 24.00 23.50 + 4.25 -. 3.44 

L3 .- 	16.00 ± 45.25 - 17.00 ± 5.75 + 4.50 

L4 - 13.75 + 31.50 23.75 - 10.50 4.13 

L5 13.25 - 	3.75 - 40.25 + 10.55 -11.68 

L6 - 28.25 - 	5.25 32.50 - 5.75 17.94 

L7 - 18.50 - 60.75 - 	7.00 10.25 -24.13 

DIS'ASLD PALMS 

Table 28. Mcisri vsluGs 3± disesse in nsity at 10th 
indexing (Di±f ence h et\eiJ is -b srd iOth 
inc.0 xing) 

Tie strnc nt Pannuru 
us 1 

Vytt1i SDUt;b 
Chiirb3ol 

Eda.ys.. 
kunnsi Me sn 

Li -20.18 -12.78 77 4.64 - 	022 11.46 

L2 	.. .11.38 - 16.65 	.9.90 ±8.22. - 	7•43 

L3 - 12.22 - 	9.36 - 9.91 -11.08 - 10.64 

L4 - 15.46 - 	12.84 - 	.67 - 6.62 - 	9.65 

L5 - 30.9 - 20.42 - 	.37 - 9.62 - 	16.38 

L6 - 18.46 - 	7.55 - 5.94 8.03 - 10,00 

L7 - 35.44 10.42 - 6.07 -.7.24  14 79 
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Djseapd palms  

Table 29. T±1 No o± nuts'p3lm st 10th indexing 
(BI±fcrcrc b ween 1st rd l®h indexing) 

Pie utment u i u 
ri iii Vy t t i ic SOUt1')daya_ 

Chjttor kuririam 
Me an 

Li - 4.25 ± 20.50 - 26.00 - 23.50 8.31 
L2 16.25 17.67 22.25 - 	0.50 -13.92 
L3 i- 	1.75 - 2050 - 47.75 - 13.75 - 9.79 
L-4 -23.50 + 13.75 - 39.75 - 	6.00.%  i3.88 

L5 1.75 ± 	11.00 .. 	21.75 - 34.00 -11.65 

L6 - 2.75 14.25 7.50 5.25 - 7.44 
L7 -11,50 - 	1 5.50 - 24.00 - 20.50 -17.88 

5.6 Quality analysis of coconut endosperm 
jL111( ci ±rm 	1'i3 	fçj1u  ot  
root (wilt) die, 

The quality of the enclosoerm obtained from palm 

Of varying.jrtei-isjties O f loot (wilt) disease wos: 
investigated in this Cxperimen-t 	The treatrnerj-ts were 

1. Ap rertly health Pa 1M, 
2. Palms with disease index 15 	25 
3. Palms with disease index 26 - 35 

4. Palms with disease index above 35 

The results indicated n significant variation 

between the anarent1y healthy i-id diseased. palms in the 

following spects 	CoprO ICCoVry, moi 	
1. 

sture Content of 
Krnal,' total sugar, protein amino acids, oil, Na, C, K 
and Mg Contents Df 6fldipi. 
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5.7 	Nutrient StStUS of cjconut water at different 
ses of dcv 	ment in osirns of vaxii-c  
intensities of root  (wilt) di ease 

Olcjective: 	To study the nutrient status of coconut water 
at different ses of devalop.mei-y in diseased 
palms. 

The majorira-tmcrts were the. same as describe in 
the Gx rirnent 1qua1j±y ari::lyss of coconut endosperm 	In 
addition therc were 4 minor treDtm6nts repre sentjri the 
different stage of develoament of nut, viz. 6 month 8 
iorith, 10 month dnd mature sges. The in±loresccncc s  were 
tagged at the time of opening and one nut from each bunch 
was taken for analysis. 

Coconut water drawn from mature nuts was analysed 
for total sugar, reducing sugar, amino acid, protein, ash & 

minerals (Na, K, Ca, Mg & F). The amount of protein was 
trace in all the samples. 

Statistical analysis showed that reducing sugar, 
amino acid and phosphorus contents were significant for the 
different treatments. Rducing sugar and phosphorus co-
tents were high in the nuts of palms in the advanced stage 
of raot (wilt) disease. However, the Amino acid content was 
low in these nuts. The other parameters were riot signi±i. 
cant. 

5.8. RNA 	DNA contents in CocDflU maims as influenced  b :oot (wilt—) disease 

The 1NA & DNA contents in healthy and diseased 
Palms (root wilt) of variing intensity were estimated 
in this study. 
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Five groups of coconut paThs JV. 'CT of the sane ae wrc 
selected for the stud j as dctai]eri heThw: 

Ti 	He aithy 

T2 - Appareritl.y ilthy 

T3 	Palms having 
diS3(. 

T4 * Palnis havirc 
djsasc.e 

T5 	Palms having 
disese. 

initial stage of root(wil't) 

medium sage of root (wilt) 

advanced stage of root(wilt) 

There were five palms in each group. Samples of 

root and leaf were analysed for nucleic acjd PNA and DNA. 

Table 30. Nucleic acid content of lea± tisue in Coconut 
ollns as influenced c' root (wilt) disease 

intensity. 

Total nucleic 
Treatment acicl mg/g 

tissue  

Ribonucleic Deoxyribo nucleic 
acid mg/-acid mg/g tissue 
t is ace 

Ti 20.36 17.80 37.17 
T2 20.64 17.43 26.89 
T3 21-07 17.42 28.26 
T4 19.97 179 24.14 
Tq 21 .75 18i 27.99 

The data did not show much variation between the 

treatment. However the DNA content of healthy palms was 

found to be higher than in the other groups (Table 30) 
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5.9 	Nature of 	c1cin  -Fr ctjorjs in  coconut palms  55 
influenced by oot (wilt)  dise 

Objective 	To study the PossiiJi±y of diffriatirjg 
healthy  scedlings from the diseased ones in 
tlic early stages. 

CoOonut secdnut.s cojiected from t c althy arid 
diseased mother Palms, were planted in a compact area. The .and 
Protein puttcxn of leaf/rot 	of mother palms were 
studied and the study is crtinued on the seedlings at 
intervals of 6 months for 5 years. The disease symptoms 
will be monitored during the period. 

It is Seen thatthe Clectrophoretic Pattern of 
leaf Protein or hlthy mother palms is di±frei-i-L from that 
of the diseased palms. The experjriicnt is Continued. 

6, Cro Frotectj0n 
PARS, Kumarakoni 

6.1 Mycolasia asjss1e 	1_aent 	trow1t)  01 CoConut. 

This project was initiated during December, 1986 
to study the influence of oxytefrGcycijfl and pericillin on 

the symptomatology of root (wilt disease in order to con—
film the etiology of the disease, Field trials were laid 

out at the RAPS, Kumarakom arid PBS, Kayamkulam in Rando—
mised Block Desigr with 3 treatments and 7 replications. 
The treatments included quarterly applicntion of oxytetra 
cycline and penicillin through stern injection using pressure 
injector. The palms in d i±±erert treatments were indexed 
for root (wilt) intensity at six monthly intervals. The 



1 2 /87 3 /87 

Ti Oxytetracycline 35.08 40.19 22.90 

P2 Penicillin 33.60 36.42 22.54 

P3 	Control, 34.59 41.92 22.92 

D.I 	D.I 
9/87 3/88 

19,99 22.3 

21 .07 24.9 

21.88- 25.7 

Treatment 

    

Pretreat. Disease 
merit 6 /87 index 

Pretrea-
t Me n t
retrea

tmerjt 
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results So for obtain( I Show' J no significant difference 
between tr 	ments. The slight differences observed were 
only Seasonal in nature 

Table 31 . Chemotherapy against root  (wilt) disae  
disease indices 	- 

Ri\RS, Kurnarakom RRS, Kayamkulam 

6.2 Symptomatology, Etiology and Control of Quick (Yellow)  
Decline of Ooconut  

The Project was initiated durirg September, 1985 
to study the s.-nptornatolog.y, etiology and control of quick 
(,yellow') decUe in Coconut, a disease of recent origin. 
Accordingly, an observational trial wa laid out in 

Kayomkulam Ka,yal Farm, Soil application of micronutierits 
as well as stern injection of axjtetrac.yclirie and nericilline 
were given to the affected palms. There was slight reduc-
tion in the disease score of leaf and inflorescence in palms 
conseqnit on the combined application of micronutrients and 
ox .yetrac.ycline (Table 32) 
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Tnhic 32. ChCmOD.V au1PSt UiCk (Yellow) Dc1ii-1 
JiGrj scorc -± Quiz  k (Y1bw)  Dec line ± C:jcorut 

Leaf score In±lorescei-ice 	score 

/86 2/87 8/87 288 3/86 2/87 8/87 2/88 

1.5 1.5 1.5 2.0 2.5 2.0 1.5 1.0 

1.5 1.8 2.0 1.8 2.5 _) 7 .j 3.0 2.4 

1.5 1.8 1.8 1,8 2.5 1,8 2.3 1.E3 $ 

1.5 1.3 1.3 1.0 2.5 2.0 1.5 1.0 
1.5 2.0 2.8 2.0 2.5 2.8 3.0 2.3 

Treatment 

Ti Soil app- 
lic at ion 
of Cu and 
Mu 

T2 Stem inie-
ctior4' of 
ox,yte±ra- 
• C .y Cli fl ( 

T3 Stem irije 
ctjorj of 
penici.-
iliri 

T4 Ti + T2 

T5 Untreated 
control 

6.3 Light/Fluorescent microscopy of root  (wilt) infected  
Coconut palm and suspected  collateral hosts. 

This programme was initiated during December 1986 
in continuation to a survey undertaken in the root (wilt) 
affected tracts of Quilon, A11e - cy, Ko±tayam and 
Errjskulam districts with the objective of Cataloguing all 
herbaccous plants and indigenous weed flora commonly seen 
in such areas. A meticulous scrutiny of the possible role 
of such herbaccous plants as reservoirs of the root (wilt) 
pathogen was the objective of the oresent study. 

Under this programme the herbaceous plants showing 
disease symptoms of MLO and which were found predominen± in 

IV 
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the ioot (wilt) affected Qjeu  weyc SuhjcQ -tcd to spcis1 
btining tc-, chrjiquc arid iight L1iCrDSCpy. The staining was 
conducted an the follow in predorninent herbs showing Suspe—
cted PILO disease sy-mptoms. 

Name of  species 	 P5Lii],y  
1. Ernilia Sorichifolia 	 Conposita 
2. Symdrella nodi±loro 	 11 

3; Agcratum Canivzo ides 	 U 

4.  Crotcn spd±si±larus Euphorbiaceac 
5.  Sjda Cordifoija Malvacese 
6.  StCiiyt 	ia 	indica Verberjaceae 
7• Cathraiyftus rose—Us Apocynaceac 

The results 01 special Staining of thin sections 
of plants show -Lag susoect,ecl MLO disease symptoms were 

negative in respect of all the samples tested. Next to 
C 1 cc t r --) r! n, i c r -o S C o py -fte method of Special staining was 
reported to he 	liable to demonstrate the presence of MLO 
in diseased plants. In the present study the phloem of 
stem sections of all the discsscd and healthy plants. tested 
remained unstained indicating the absence of MLO in the 

suspected collateral hosts of root (wilt) Pathogen. In so 
far us none of the plants Screened could he suspected as 

carriers o±i1L0, it would he unlikely for these species of 
plants to be the collateral hosts of root (wilt) pathogen. 
The project is proposed to be concluded. 
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6.4 CONTROL OF LEAF  NOT DISEASE OF COCONUT  USING SYSTEMIC  
AND NON SYSTENIC  FUNGICi1 LS 

Objective ,  Tj stud.y the copacotivG 	etiveriess f 

systemic and non systemic fungicides in 
li.cat.lofl 

cmbritior;/sequent-a1 app—/on the Contlol 

of 1 fiat disease of coconut caused by 

Bipolaris  holoidea, 

  

       

The third and fourth funcicid1 applications \erG 

done during October 1987 monsoon br(,ak) and June 1988 
(pie monsoon). The second poet tat-merit leafrot indexing 

was also carried out in Jane 1988 (table 33). 

Table 33. Control of leaf rot of coconut: disease index 
as influenced by chemical treatments. 

Leaf rot disease index 

Ti 

T2 

T3 

T4 

15 

T6 

T7 

Treatments 

1% Bordeaux mixture 	(3 tim 

1% BM,.-O.3% Dithane + 
O. 	Fyolsr: 

0.1% Calyxin 	3 times 

0.1% Vitavax 3 times 

0.1% Caiyxri + 1% BM+ 
O.% Dithane M4 

0,1%it.avax + 1% BM ± 
C.% 'ithsne 	1445 

Control 

(Mean of 4 

Pre tic atmcrt 
sc a 

25.82 

25.96 

25.94 

23.37 

21.83 

27.66 

25.34 

Repin.) 

Post treatment 
score 

24.17 

38.99 
26.62 
29.41 

28.42 

28.85 

28.46 
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Ai-increas in discuse index was 3hsrvGd in all 
the 	atments except Bordeaux rnixture. This is indicative 
of it s 	irty over the other fungicides. 

6.5 	VARIATIONS  IN  THE OCCURRENCE,  AND INTL'NSITY OF BIFFJ.;r?rT TAS S  ON 1115,47k,7 L CTUN17 COCONUT BAS JJ UULIIST( RL GiuPPIN  SSTi 1  EXISTLC  ID TIT  BACKWAftR RGIcN CF IORALA, 

Objective.  To investigate the periodici-ty of occurrence-
and 

Ccurrence
arid intensity of di ffc--rcrit diseases on 
perefli'jjal crops like Coconut  Cocos, banana, 
pepper, nutmeg cinn0norl cloves and fodder 
grasses n a cOc Ont based multi s- ord 
Cropping system existing in the backwater 
region of Kerala. 

  

The occurrence arid intensity of the differenty 
diseases in randomly marked out olants (Coconut 10, Clove  
, Cocos 10, pepper 61  0inriaminor 10) were recorded regu- 

larly at monthly intervals. A crop war review is furnished 
heliw 

40 

CDCOriUt: The ajndj 	were Root(wilt) and lea±ro-t. 
The Root(wilt) disease score was 36.01 (Mean value) 
leaf rot was Seen oril,y during November 1987 on a 
high palm (score 3.5). 

Cloves 	The major disease on thes€ crop was the lea±spot 
caused by Ajternria  spp and Colletotrj.ch  spp 
The mean disease scoIe for the period were 1.7 
and 0.92 respectively. Sooty mold was recorded 
28 are of the plants in November 1987. 
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Cocou 	This crop also 	sGcl-j liss infected by disuscs. 

wilt was the rojor disi&56 SG&n. 

Fipir 	Bacteri:]. is±spo causcI 	, Xanthomonas  

Campertris FV b€tlicln sad ±una1 if spot by 

Collatotrichum sp. v4as the irnpoxThsr1 dis&ss 

otsrvsd. 

C inn arno ri No a 

Esnsna 	Sigatoks if spot, Bui-icliy top, Kokkan (Kalluvazha) 

were the major disas 	sc.in. 

This stu1y will be continued. 

6.6 	Effect of Boron on the lia± rot djsiasi of Coconut. 

The c±±cct of boron on the control of 1afrot 

disssc of COCOnUt CV. WCT ss studied in this experiment. 

The,  tr ±mGrts iniciudGd 

TO 	Control 

Ti 	Apnlicotion of iZ borax solution by root 

injctin lOmi/pairn at quarterly intrva1s. 

T2 	Applicbtion of borax as 1% solution in 

the crown 1 1  /palm at quarterly intervals. 

T3 	Application of borax as 1% falior Spray 

2 1/palm at qusrtiriy intirvils. 

T4 	Application of borax 250 g/palm/.yar 

through soil dxnching in two slits. 
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All the titmcnts (Ti to T4) were applierj during 

this season. The yield of nuts at monthly intervals were 

recorded and the data recorded. 

6.7 	Studies on the arthropod fauna in the rhizosphere of 
coconut  Jlll1d. 

The study was initia-ted to identify soil axthro 

pods, if any, responsible for the incitation of the root 

(wilt) disease. For this soil sainles were collected at 

monthly intervals from disasd and aPparently healthy 

palms. During the period 84 samples were collected and 

extracted for both mucro and micro arthropods. 

The macroar-thropods consisted ir.airii.y of root 

grubs and the microsrthropods included Collembolans and 

mites. The population of none of those arthropods were 

high enough to inflict any serious injury to coconut palms 

and the difference in population of arthropods between 

healthy and diseased palms was negligible. These findings 

show no major deviation from the previous year's results. 

6.8 	Nature and intensity of damage caused by meo1ybug  
LPseudococcus)  and their control 

Heavy incidence of mealybugs s often reported on 

coconut palms affected by root (wilt) and leaf rot disease. 

The objective of the trial is to study the nature and 

intensity of damage caused by the mealybug and formulate 

effective control measures. 

The tiiI was carried out on a large group about 

100 coconut seedlings closely planted for restricting the 

growth of the seedlings and for stimulating the mealyhug 
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population bu: I up. Milybug crowiers were released on 

those seedlir s at f)crioU.Ca1 irrva1s from October 1986 

onwards. 

Build up of the m lybug P3Du1ation was noticed 

from January, 1988 of aids arid by late February a number of 

the seedlings had rnoderate to heavy attack of the bugs. 

The population of the mealy hOg on these seedlings ranged 

from 0 to 380 on a seedling. The bugs often confined 

themselves on the central unopened spindle. But inspite of 
the severe attck of the mcalybug 	the seedlings suffered 

negligible loss of vitality and vigour. There was apPrert1y 

no visible damage except for minor yellowing, necrosis 

and lesions. 

The mealy bug poDula-tior drastically reduced after 

the opening of the spindle leaves or after the receipt of 

continuous showers. The bugs showed a clear nre±ereuce for 

settling along concealed areas of the tender tree parts 

such as inner leaf axils, unopened lef' t axils, a:tly 

opened iniflorescence etc 	The hups in the exposed surface 

are probably unable to withstand heavy showers or bright 

sun. 	 p 

6.9Control of rodents in±esting coconat gardcns 

This project was started with the objective of 

devising suitable rodent control methods in coconut gardens. 

The first part o± the experiment was to evaluate the 

different type of rat trams and it was found that the 

Kumaralconi trap was superior to the bow trap, Moricombu trap 

and the common box trap. 
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The second port of the experiment was to evaluate 

the different type of rat baits. As port of this trial on 

observational trial was laid out using hromodiolone, a 

single dose anticoagulant. 

Readymode bromodio1ore cakes were purchased from 

local market (trade name moosh moosh) and placed at the 

leaf axi],s of rot, affected coconut trees at three different 

positions. One pocket of the cake costing about Rs.5/50 

was necessary for baiting a Single tree. Before baiting 

the number of rodent damaged nuts on each tree was recorded. 

After about two weeks the trees were reexamined and 

re'coited wherever there was fresh attack. 

Out of twelve trees baited with the cake, only 

two trees showed fresh attack fter two weeks and the rodent 

attack on those trees were also brought under control by 

re baiting. 

Ric(- Research Station, I<oyamkuiom. 

b.1Q 	Symto.rnato1ogyetiology and dontrol of quick yellow  
decline in coconut. 

An attempt has been made in thi experiment to 

study the symtamoto1og.y, etio1oy arid control of quick 

yellow decline in coconut which is relatively of recent 

origin 

This observational trial was laid out in the 

Kaysmkulam Koyal forms with the following 5 treatments 

during the year 1987. 
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1. Soil application of Cu + Mn 	250 gm/year 

2. Stern injection of oxyracyc1jrje @ 3 m,/year. 

3. Stern injection Perjcjfljn 

4. TrcAment 1± 2 

5, Untreated control 

As per the decision taken in the combined meeting 

of scientists of C.P.C.F?.I, and KA.U. held at C.P.COROI. 

during August 1986, the frequency of application of peni 

cillin and oxytetracycline was fixed at once in 3 months. 

During the current year, an increase in the leaf 

disease index was noticed in all the treatments except Tr-,-,. 

No.4 ie. stem injection of oxytetracycline + soil app1ica 

tjon of Cu and Mn (Table 	34) 

Table 34. Leaf disse index as influenced by treatments. 

Post treatment :ndex 
index 	as on February 1988 

1 	1.25 

2 	1.25 

3 	1.25 

4 	1.25 

2.0 

1 .75 

1.75 

1.00 

2.00 

 

1 .25 

   

In all the treatments there was reduction in 

inflorescence disease index over nrc-treatment index. The 

maximum reduction in infloresccnce index was in treatment 1 

Fre-treatrnei-it 
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and 4 ic. stem injection of oxyGctracyc1jnc anJ stern iujGC. 
tiori of oxyt rncyclirje + soil apnljcafjorj of Cu + Mr 
respectively (Table" 35). -I 

Table 35. Ii-jfloresc"c disease index as influenced by 
tr tmeuts, 987.-88 

. No. Fre.tre Litnic± 
index 

Post-trrner -i index. 
as on February 1988 

1 2.5 1.0 
2 2.5 2.39 
3 2.5 1.75 
4 2.5 1.00 
5 2.5 2.25 

6.11 Control of leaf rot disease of Coconut USing systemic  and non-systemic ±ungicjdes 

Objectives: 	To study the. cf±ecti-es of syternic 
fungicides in combinatjon/scuentji with 
nonsysternies against leaf rot of COCOrUt. 

Treatments: 

1. 1% Bordeat mixture (three applicationslye ar) 
2.. 1% BM 	Dithane M.-45 	0.3% 	rytolan O.s% 
3. Calyxjn 0,1% three times 5 year. 
4. Vitavax 0.1% three time a year. 
5. 0.1% Calyxiri 	1% Bordeaux mixture 	Dithore M-45 0.3% 
6. .0.1% Vit&vx 	1% BM. - Ditharie M45 0.3% 

7. Untreated control, 
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Treatments were given asner schedule. Di ease 
indexing was done be fore each apniicatiori. The treatment 
effects were mt StDti 2ticQlIY siificant. Though riot 
significant, there Was a reducThin in disease intensity 
in t. fungicide sprayed plots. The maximum reduction 
(5.15)in disese index was in the Bordeaux iirixtune spread 
tress closely followed by Tr.2 ie.suertial treatrnerj 
of BUrdGOUX mixture, Dithsne & Fytolan. L the control 
plot there waa an increase in disease index (+2.10). 

6.12 	Myconlasma OS possible causal agent o f the  
coconut Root (wi)' disease.  

The influence-  of ax.yt(-tracycline and pencilllr 
on symptarnatology of root "wilt)' in order to eorifirm 
the etilogy of the disease. Mycoplasnas are known to 
he scnsitiv'e to oxytetrsc:zcline and resistant to 
penicillin, This different response will give indirect  
evidence on the etiology cf root(wilt) disease. 

QuaLcrl.y application of oxytetracycline and 
penicillin (3g/tree) through stern injection  (using 
pressure injector) into coconut palms of age group less 

than 10 years infected with root (wilt) disease and not 
superimposed with leaf rot was done and disease indices 
worked out. The data CollectGd so far indicated that 
treatment effects were not statistically significant. 
Though not significant statistically, there was a 
reduction in disease intensity in oxytetrac.yclirje treated 
palms whereas in penicillin treated and control palms 
on increase in disease intensity was observed. 
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INTERCROPS IN COCONUT GARDENS  

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

crops, bamboo) 

7-Varietal Improvement 

goal Agricultural Research Station, Kumarakom 

7,1, Evaluation of vegetable type cowpea for intercropping  

in the coconut gardens of Kuttana  

Objectives: The objectives are to screen out high yielding 

vegetable type cowpea for intercroppirig in the coconut 

gardens of Kuttanad and to identify varieties 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 comparative yield trials for four 

seascns. Two top yielders from the compa -átive yield trial 
was put under inultilocational trial in different locations 

of Kuttanad with Kurutholapayar as check. 

Three varieties viz., Manjeri Red Plain (13,6 t/ha), 

.anjeri Mottled (11,6 t/ha) and Kurutholapaya (11.0 t/ha) 

were selected for conducting the multilocational trial in 

the farmers' fields. Farmers from Edathua, Veliyanad, 

Pulinkunnu, Changanachery and Kumarakom were selected and 

the trial was laid out during July1987. Observations 

were taken on number of green pods per plant and yield of 

green pods. The results are presented in Table 36. 

The variety Manjeri Red, Plain gave the maximum yield 

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 recorded che maximum (135.86) 

followed by Manjeri Mottled (133.85). The variety Manjeri 

Red Plain will be proposed for release, 
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Table-36 Yield performance of vegetable cowpea varieties (kg/plot of 20 
unless otherwise mentioned) 

Loca- Loca- Loca-,Loca- Loca Loca- Loca- Loca Mean Mean 
tion tion tion tion tion tion tion tion 	yield 

Variety 	I 	II 	III IV 	V VI 	VII VIII 	(kg/ha) 
RARS Edat- Edat- Veil- Chan- Pull- Pull- Kuma- 
Kuma- h..ta 	hua 	aye- gana - nkun- nkun- rakom 
rakom 	nad cherry nu nu 

Manjri 
Red Plain 

Manj r  
Mot :led 

Kurutho-
laoay ar 

Me an 

25.6 21.3 18.4: 16.5 23.0 21.8 24.2 

22.3 18.2 16.3 13,7 20.2 20.7 21.8 

20.12 20.1 15.5 12.0 21.5 18.6 18.2 

22.67319.86716,73314.0621,567,20.36721,4 

23.7 21.81 10900 

18.2 18.93 9465 

19.7 18.22 9110 

20.53 

C D at 5% level (a) Location = 2.117 (b) Variety = 1,296 
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72. Varietal trial in Ehindi  

The main objective of the 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 1.2 

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 maximum 

weight of fruit per plot (3.187 kg) whichorked out to 

14.7 t/ha. 

By evaluating the' perf'mance, ten varieties/lines 

were selected for conducting a comparative yield trial 

(Table 37).. 

7.3. Evaluation of short duration tapioca cultures for 

reclaimed soils, as intercrop in coconut qardens 

Objective: To compare the performance of different short 

duration local tapioca cultivars and to select the best 

suited for the reclaimed soils of Kutanad. The cultivars 

tested are listed in Taile.38. 

The crop 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 

percentage were statistically analysed (Table 38). Regard-

ing tuber yield there existed significant difference 

between the cultivar Rainanthala and the other varieties. 



Girth 
of 
fruits 
(cm) 

Green 
fruit 
yield 
(t/ha) 

7.10 14.7 

6.30 13.5 

11.10 12,8 

6.08 12.7 

6.37 11.7 

7.20 11.4 

6.55 9.0 

6.20 8.4 

6.10 6.7 

6.01 5,3 

T€qth- C 1 1 tlires 

Number Tuber dry 
of tub matter 
ers/ 	percent- 
lat age 

	

8.07 	37.6E 

	

4.53 	33.01 

	

5.53 	32.05 

	

6.23 	31.82 

	

3.90 	42.93 

	

7.57 	45,37 

	

6.33 	32.41 

- 	9.55 
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Table-37. Performance of Bhindi varieties selected from the 
initial evalua- ional trial 

1.AE 126 

2 .Anjkomban 

He ignt 
of the 
plant 
(m) 

2.19 

1.87 

Length 
of 
fruits 
(cm) 

19.08 

18.92 
3 	A 124 1.63 14.55 
4.AE6 2.29 16.93 
5 .Kilichudan 2.19 19.58 
6.AE2 2.06 19.27 
7.AE 3 2.49 16.85 
8 .Chai ganacherry loc1 1.29 26.14 
9;PUSa $awani 2.53 17,70 
10-AE 8 1.40 16.71 

Table-38. Evaluation of short r.itihr 

51. 
No. 

yield perf orrn 

Variety 

ance 

Tuber yield 
?er 
plant 
kg) 

Per ha. 
(tons) - 

1.  Ramanthala 1.615 27.46 
2.  Ambakjcadan 0.787 13,38 
3, Mixture 0.883 15.01 
4.  5 856 0.730 12.41 
5.  Thodupuzha local 0.520 8.84 
6.  Thottajckolli 0.773 13.41 
7.  Sree Visakh 0.787 13.38 

C D (0.05) 0.450 .- 



7.4. Trial cultivation  of Depper on cocgnut palm grown  
under the bund system of plantinq 

Objective: To study the perforance of different varietie-

of pepper-  in,Kuttanad and to sIect the best variety suited 
for the tract. 

The, trial is being conducted under two systems. 

a)As an intercrop using coconut palm as a sLandard. 
b)s an, intercrop usiug Thespesia as a standard. 

The varieties tested are: (l)Pann±yoor.l (2)Karimunda 

(3)Narayakkodi. (4)Kottanadan (5) Culture-.239 and 

(6) Culture 	331. 

Panniyoor4, Culture-239 and Culture 331 planted during 

1985 flowered in 1987. The yield of dry berry per plant 

was recorded (Table 39). 

Table-39. , Trial cultivation of pepper in Kutanad 

Type of standard 	Yield of dry berry per plant 
No.

Panni. Culture 
yoor1 	239 

•l.(a)Pepper grown as an 

intercrop using coconut 16 39 	22.37 

palm as a standard. 

2. (b)Pepper grown as an 

intercrop using 	24.66 	5.59 	77.67 
Thespesia as a 

standard. 

Culture 
331 

Not 
planted 

The trend in yield indicates that culture 331 has good 

potential under the conditions existing at Kumarajcom 
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7. S. Studies on the performance of tuber crops as intercrops 

in coconut qardens  

The main objectives of the experiment .re 	identifica 

tion of suitable tuber crops for intercropping in coconut 

gardens and screening different varieties of tuber crops 

for identifying the best one. 

The crops included are Dioscorea alata, D.esculentT' 

Colocasia, Coleus and Amorphophallus. 

So far 31 lines of Dioscorea alata, 24 lines 

iJ.esculenta, 5 lines each of Colocasia and AmorphophalluS 

and 10 lines of Coleus were collected. Initial Evaluation 

Trial. of Dioscorea alata and D.esculenta has been 

completed. 

Among the D.alata lines, NBPGR35 recorded the maximum 

yield of 4.98 kg/plant followed by Kaduvakaiyafl, alocal 

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 

Sl. Accessions 
0. 

evaluation of tuber crops 

Mean tLber Accessions 
yield/plant 

(kg) 

Dioscorea alata 

Mean tuber 
yield/plant 

(kg) 

1) NBPGR.35 4.96 (8) 	Da.-122 4.00 

2) Kaduvakaiyan 4.73 (9) NBPGR949 4.00 

3) TCR19 4.18 (10) TCR5 3.84 

4) TCR100 4.1.i (11) TCR-3 3.75 

5) TCR34 4.08 (12) Vadakkan 3.44 

6) AthirampuZha 
local 

4.06 (13) NBPGR193 3.50 

7) Da-80 4.00 (14) Da-60 1.88 
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Among the Dioscorea esculenta lines, DEC-24 recorded 

the highest tuber yield of 3.35 kg/plant followed by 

'rcR24 (2.9 kg) Number of tubers/plant was maximum in 

DEC24 (33.0)followed by DEC 28 (24.5) and Amayannur-1 

(24.5)0 

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 esculénta 

51. 	Mean Mean Si. Accessions 	Accessions No. 	No.of tuber No. 
tubers yield 
per per 
plant plant 

(kg) 

1 )DEC-24 33.00 3.35 (8)DEC-32 11.00 2.00 
2 )TCR-24 24.00 2,90 (9)Amayannur..1 24.50 1.81 
3 )DEC-37 20.00 2.45 (10)Ettumanoo.16 14.00 1.61 
4 )TCR...l 18.75 2.10 (11)TCR.-49 20.13 1.53 
5 )DEC-7 16.00 2.05 (12)Kanakkari...aI 17.13 1.50 
6 )DEc..5 18.00 2.00 (13)TCR.-23 21.6 1.34 
7)DEC..28 24.50 2.0 (14)Sreelatha 15.13 1.28 

The performance of the accessions of Colocasia, 

Coleus and Amorphophallus, so far collected are enbouraging 

and are maintained. 

7.6.Screen.inq  of banana varieties for partial shade 

tives: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 

Mean Mean 
No.of tuber 
tubers yield 
per per 
plant plant 

(kg) 
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adaptive value other than the cornionly grown ones. 

The experiment which includes 15 table and culinary 

types of banana, is in progress. 

8Croç  M:naqement 

8-1-Effect of  different levels of NPK on the yield  of 

brinjal in the uplands of  Kuttanad 

OL,jective To find out th effect of different levels of N, 
P and K on the growth and yield of brinjal and to work out 

an ecoiomic optimal dose for the crop in the uplands 
Kuttanad 

The experiment was laid out in 33 partially Confounded 

factorial design with 2 replications. The levels of NPK 

(kg/ha) tried in the expetiment were 

50 20 10 
75 40 25 
100 60 40 

The maximum yield was recorded in the tLeatrnent combi-
natiorc of N75  P20 1(25 with regard to the number of fruits 
(10.8) and weight of fruits per plant (683 g) and also the 

yield per plot (10.24 g) followed by the treatment combjna-
t.on of N100  P20  K40. 

The incidence of fruit borer was found to be low in 

the treatment combination of N, P40  K10. 

8.2. Effect of different levels of fertilizers on the  
growth and yield of veqetable cowpea qrown as inter 

crqp in the coconut qardens of Kuttanad  

Objctive:(1)to find out the effect of different levels 

of fertilizers on the growth and yield of vegetable cowpea 

4 



inc experiment was conducted for four consecutive 

seasoro - two rabi and two kharif and concluded. During 

all the four seasons the applied nutrients gave signif 1.. 

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 soils, Therefore, a fertilizer com-

bination of 10:20.iO is suggested for the Kuttanad tract. 

This NPK ccnbinaticn rsulted in a B:C ratio of 2.25 and 

00 during kharif ad rabi seasons, respectively. 

Table-42,Green pod 7ield of Kututholapayar as influenced by 
fertilizer application (Mean of two kharif and two 
rabi seasons) 
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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 cop) was 

taken du:irig the period from July 1987 to Noveirber '87. 

Observations on number of pods per plant, length of pod, 

number of seeds per pod, yield of pods (t/ha), yield of 

halm (t/ha) and harvest index were recorded. Statistical 

analysis of the data on yield of pods showed no significaut 

variation between different levels of N, P and K triei. 

However, all the 	combinations were significantly 

superior to the absolute control, in their effect on yield 

of pods. 

Nitrogen 
(kg/ha) 

Yield 
(t/ha) 

Phosphorus 
(kg/ha) 

Yield 
(t/ha) 

Potash 
(kg/ha) 

Yield 
(t/ha) 

0 19.72 0 10.72 0 10.72 
10 13.81 20 1536 10 15.23 
20 14,98 40 14.58 20 15.75 
30 16.15 60 15.01 30 13.84 

C D (0.05) 2.42 2.42 2.42 
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EXTERNALLY  A 3DED PROJECTS 

9. ICAR Adhoc Scheme Development of improved varieties of 
sesamum and groundnut suited to the rice £ allows in 
Onattukara (RR5., Kayamkulam) 

Th project aims to evolve improved varieties of 
sesarrum a.d groundnut suited to the rice f allows in the 
Onattukara region. 

The technical prog:amme includes: 

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

ii) Enrichment of sesamum and groundnut gerfnplasm 
through regular collection programmes. 

iii) The collected varieties/types of sesamum and 
jroundnut 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...locatjal 
trials. Based on the results of the experiments, 
the be6z varieties will be released for cultiva.. 
tion . ar 

iv, Inter-varietal hybridisation and mutation breeding 
in sesamum and groundnut will be undertaken to 
evolve suitable varieties. 

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

ties/cultures of groundnut  
With the objectivc of identifying suitable early 

maruring 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 season. 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 JLo24Table 43). JL.24 recorded an yield of 

3133 kg/ia 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 

Tr Variety Mean 
yield 

(kg/ha) 

Tr. 
No. 

Variety 

- 

Mean 
y aid 

(kg/ha) 

1) RG-141 2649 (10) ICGS-21 3610 

2) VG-BJ. 1709 (11) ICGS35 3419 

3) VG..77 3903 (12) ICGS-52 3219 

4) VG-86 1624 (13) ICGS56 3333 

5) VG-55 3618. (14) ICGS-81 4188 

6) Dh(e) 32 5128 (15' ICGS.119 4644 

7) C0-2 3048 (16) IcGS121 3704 

8) A1g9 3048 (17 ) JL.24 3134 

9) Al;33 2849 (18) 2934 

..2. Breeding programme to develop early maturing crouxdnut 

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, TMV2 x 91176 and MK-374 x Chico were raised during 

suIsrnr season and 15 numbers were selected. 
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TMV2 x Chico 5 
TMV.2 x 91176 5 
MK-374 x Chico 5 

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

Germplasm maintenance in qroundnut 

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

Ses a rirum 

9.3. Hybridisation rorartrne  in sesamurn for developinq hiqh 
yieldinq varieties for rice  fallows cultivation in the 
L.rlattukara Erect. 

Ten promising Sesarnurn varieties/ cultures viz., ACV-1, 
CST--1u5 BS..518...6(G), Vinayaic, Irnp.Sel.5, Thilotharna, 
RAUSS--17.4 ACV-2, B14 and Kayamkulam-I were selected as 
parents for breeding programme, and crossing 	affected in 
a diallel manner. Another fifty cross cclnbinations were 
also developed. ALI the 150, P2 generations were raised in 
rice fellows during summer. But due to heavy rains, Some 
of the ines were lost. Hence the crop was raised in the 
jarden land with the available seed material. Individual 
plat selection was resorted 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 listod below: 

4 
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31. 391.BS-5'18--6 x KayafflkU1afflI 

32. x 

X 

34. 51.=1.Irnp.Se1-1 x 

35. x 

36. 51.3Imp.Se1.1 x 

'I 

'I 

ACV - I 

'I 

I, 

37. 5.2=1Imp.Se1.1 x CST-785 

38. x 

39. 5'2-3 Imp.Sei.l x CST-785 

4C', 56_1Imp.Se1.1 x Sel.8 

41. 5.-6--2- Icnp.Sel.lX 	IF I 

42. 53Imp.Se1.1 x 'I 

43. x B-14 

44, 5..92."Lnp.Se14 x B-14 

45. x B-14 

46. x CST-785 

47 , 622Thi1othama x 

48. 623' 	,, 	x 

49. 6-91- 	,, 	x B14 

50. x B..-14 

51. 693 	x 

52. 6.111 	,, 	x 3e8 

53. 6-11--2 	,, 	x A. 

54. 611-3 	,, 	x If 

55. RAUSS47-4 x ACV-I 

56. 7.-1-2 	x 

57. 7--1--3 	x 

58. 7-22 	x CST-785 

59. 72--3 	x 

60. 7-2--7 	x 

61. 7...3.-1 	x BE-'5.18-6 

62. 9-8-4 B.44 	x RAUSS-17-4 
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Mass selection from F2 

1. 1iACVl x CST.-785 
2. i-5-ACV-1 x Thilothama 
3. 2-2-CST-785 x BS-5.486 
4. 2-3-CST-785 x Vinayak 
5. 2-7-CST-785 x RAUSS174 
6. 3-6-CST-785 x Sel8 
7. 4-1-Vinayak x ACV-1 
S. 	 x CST-785 
9 43-Vinayak x BS5186 

10, 4-4-Vinayak x Imp.Sel.5 
11, 4-6-Vinayak x Sel8 
12. 4-8-Vinayak x ACV-2 
13. 4:0vinayak x Kayarnku1ain-I 
14. 4-11-Vinayak x TNAU-10 
15. 54Imp.Sel5 x Vinayak 
16. 5-5..-Imp.Sel..5 x Thilothartia. 
17. 5.7-Imp.Se1-5 x TAUSS474 
18. 540Imp.Sei5 x TNAU-10 
19. 51Imp.Se15 x Kayamkulam.J 
20. 6-3-Thilothama x BS518-6 
21. 6-4-Thilothama x Vinayak 
22. 6-8-Thilothama x TNAU.40 
23, 74-Thilothama x Vinayak 
24 7.ihilothama x Imp.Sel.5 
25. 7-6-Thilothama x Thilothama 
25. 7-7-Thilothama x Sel-8 
27."-B-Thilothama x ACV-2 
28. 79Thilothama x TNAU..10 
29. 710-Thilothama x B44 
30. 711-Thilothama x Kayamkulam-I 

41 
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8-1 	x ACV-1 
B-2-ACV-2 x CST-785 
8-3-ACV-2 x BS-5-18-6 
8-4-ACV-2 x Vinayak 
8-5-ACV--2 x Imp.Sel.5 
8-6-ACV--2 x Thilotharna 
B-7-ACV-2 x Sel-8 
8-10-ACV-2 x Kayarnkulam-I 
-2 B-14 x CST-785 

9-.3 --B-14 x BS-5-18-6 
9-3-B-14 x Vinayak 
9-5-9-14 x Irnp.Sel.5 
9-6-B-14 x Thilottiama 
9-7--B-14 x Se-8 
9-9-B-.14 x ACV.-2 
9-10-B-14 x TNAU-10 
911-B-14 x K-I 
l0-2-Kayarnkulam-I x CST-785 
10-.4-Kayarnkulam-I x Vinayak 
10-5--Kayamkulam-I x Imp.Sel-5 
10-7-Kayamkulam-I x Se 1-B 
10-8.-Kayamkularn-I x RAUSS -17-.-.4 
10-9--Kayamku1arn-I x ACV-2 
10-10-Kayamkulam-I x TNAU-10 
10-J1-Kayamkulam-.I x 3-14 
11-1-S1-.3 x UT-43 
11-2- 	x RAtISS-17-4 
11-3- 	x TNAU-10 

59. 11-4- 	x Vinayak 
60. 11-6- 	x 0-6 

31. 
32 
33 
34.  
35.  
36.  
37.  
38.  
39.  
40.  
41.  
42.  
43.  
44.  
45.  
46.  
47.  
48.  
49.  
50.  
51.  
52.  
53.  
54.  
55.  
Sb. 
7. 

58. 
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61. 117..S13 x Kayrnku1ami 
62. 119- 	x AT-12 

63. x Vinayak 
64. 143-CST.785 x Timbi4 
65, 	x AT--12 
66. 16-3.AT..J2 x K1m.I 
67. 16..6AT.-12 x u'r-43 

68. 176...K1 x JLT-3 

69. 17-7K1x Vinayak 

70. l8"1-Vinayak x TC229 

71. 18-2'Vinay3k xK1 

72. 18-3..Vinay.ik x CST-.785 
73. l8-4-Vinayak xCSr-.735 
74. 1.9-1-Vinayk x Si-3 

75. 201TNAu..10 x K). 

76.202TNAU10 x 51-3 

77. 21-1.-JLT..3 x ST-..3 

78.. 22-1-JLT.3 x AT-12 

79. 22.2-JLT9 x Vinayak 
80. 25-AT-9i x Kim-I 

9.4. Mutation breeding programme for evolving a suitable 

sesamum variety for the rice £ allows of Onattukara  
tract,. 

With the objective of developing a sesamurn variety 

suitable tor summer rice fallow cultivation in Onattukara 

region varieties ACV...I and K1rn.i were subjected to garrina 
rays at doses 3, 6, 9, 12 krads. The M2 generation was 
raised in the crop season, expression of variability was 

less. However, fes plants in the following treatments 

were selected for advancing to M3 generation. 
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Kayamkulam I 
I, 

'I 

Some 
Soma 

61cr. 
12 kr, 
'51cr. 
61cr. 
91cr. 

9.5. Ge .mplasrn maintenance in sesamurn  

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

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

10. Investiqazions 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 ir, 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 aiid symptoms. 

Studies so far conaucted have shown that barnhoo 
are affected by a large number of diseases, some of which 
could being considerable yield loss every year. The impor-
tant diseases recorded during the period are: 

l)Three distinct types of "Leaf and branch blight 
of bamboo caused by Ascochyta phaseolarum, Fusariurn 
semiteccurn, and Curvularia lunata.  

2)rey blight of cuims by Geotrichum sp. 
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3)Abnorrnal defoliation and withered cuirns of 

}3vu1garis by Taphr.ina (jeformans, 

4)Rotting of growing cuims by Fusarium spp 

5)ShrinJçinç and withering of basal cuirns by 

Ganoderrna lOid urn. 

6.'Leaf and cuim blight (thread blight) of reeds by 

Pellicularia salmonjcolor. 

The etiology of the above diseases were proved by 

standard Lechniques and symptoms described in detail. 
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FISHERY AND IN rEGRATD F2P MING SYSTEMS 

Kumarakom 

11.1 Culture of the iant freshwater prawn, 1,114acrobrachium 
rosenbergij, 

The feasibility of the culture of freshwater 

prawns ii 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..% 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 embankmer.ts, lining and manuring, the 

experiiental channels were stocked with seeds of 
Macrobraci-ijium rosenberqjat a density of 10,000/ha. The 

average length and weight of seed at the time of stocking 

were 43.3 mm and 0.71 g. respectively. Harvesting of both 

the experilrental and control channels will be carried out 

aftcr 6 months of culture. 

11.2. culture of common carp and giant fresh 
water prawns 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 
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size 20mm were fabricated. The size of the cages were 
3½ x 2½ x l½m, The site of cage culture was relocated 

from the channels within the sttion to the running waters 

of the river adjoining the station (Kavanar) 	Cages were 

fixed in position using wooden and bamboo poles. The 

fingerlings of çprinus carpio were used for stocking. 

Three sepa±atetri,al. runs carried out during 

January to March resultd in total mortality of carps 

within 1 day, 3 days and € dais after stocking due to the 

acidic conditions of the river water The pH was in the 

range o1 5 0 to 5.5. With the onset of the monsoon and an 

inflow of freshwater into the river, a fourth -trial was 

initiated on 6.7.88. Sixty percent mortality was observed 

after a month and the ave±gë weight of the fish had 

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

11-.3 Orqanic recycling in integrated farming utilization 
of livestock waste for fish production. 

Objective To investigate the use of cowdung and cow urine 

as fortiliser,s for fish production in ponds and 
channels of coconut gardens. 

vp 
	

The fortnightly manuring rates for the experi- 

inent is as follows 

Cowdung(Kg) 	Cow Urine(Kg) 

Treatment 1 	100 

Treatment 2 	- 	40 

Treatment 3 	40 	18 
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Three new channels in the coconut gardens having 

areas of 0.0671-ìa, 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  mriqaia were used for stocking 

the channels at the densij o 8000/ha. Due to the heavy 

and unchecked growth of weeds in the culture channels, 10 

nos. of grasscarp and 5 nos. or common carp were stocked 
in each of the channels. The initial stocking size of the 

fish species 

Sl.No. 

is given below 

Fish species Length(cm) Weight(g) 

1.  Catla 	.atla 11.3 13.65 

2.  Labeo rohita 6.5 4.0 

3.  Cirrhins 	rnriqala 6.5 3,4 

4.  Grass carp 6.4 3.8 

S. Common carp 11.7 60.0 

The size of the fish seven months after culture is 

presented in Table 44. 

Table 44. 	Size of fish after 7 months of culture 

Si. 	Fish 
No. 	Species 

	

Tl(Cowdung) 	T2 (Cow urine) T3(Cowdurg 
Len gfh Weight Length Wlgflt Len- Wei-
(cm) 

	

e :
(cm) 	(g) 	(cm) 	(g) 	gth 	ght 

(cm) 	() 

1.  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 



-: 	99 

The experiment is in progress and fish will be 
harvested after an year for assessing the final yield. 

11.4 Assessment of productivity and ecOlOqy of fishonds, 
channels and openwater in and around RARS Kumarakom. 

Objective To Study the fish production potential, flora 
fauna and changes in the Physico chemical 
conditions of the culjvabio watrs in and 
around the station. 

In the first phase of. the 1 rogranime, three 
representative stations atypical dugout pond, open 
channel of the station andpaddy field plots were moni-
tored at monthly intervals' for various physicocheinical and 
biological factors. 

In the second phase 6 stations in the Veinbanad 
lake proper extending from Thanneermukkorn on the north to 

Punnamada on the south were sampled for various physical, 
chemical and biological parameters. 3oth, surface and 
bottom samples wercol1td, the analysis work was 
carried out on board and irr laboratory. 

Results 

Svariations in physicochemical factors in various 
stations are summarised in Tables 45 and 46. 

IL 
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Table 45. Assessment of £-Toductivity and ecology of Fish 
Pond (First phase) 

Station 

Fertijised 

PH Do 
mi/i 

Salinity 
ppt 

Productivty 
(oPP (-,C/N/hr.) 

fish Pond 7-9 0.68-5.47 0.57-2.01 Nil 	- 1125.20 

Open Canals 6-7 0.79-2.71 0.21-4.18 Nil - 370.32 

Paddycurn fish 
culture plot 6.50- 1.14-3.99 0.57--3.27 NU - 854.58 

8.0 

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

(Surface & bottom samples- variation 

Station 

UptC' March 38) 

Iater 
temp. 	PH Salinity 

(ppt) 
Do 

mi/i 

Thanneermuxkom 27-32.50 6.75- 0.28- 1.38- North 750 34.28 5.78 
Thanneermujçom 27-34.00 6.50- 0.28- 2.51- 
South (Vechoor) 7.50 5.43 9.67 

Kumarakorn 29-32.50 5.75- 0.34- Nil- 
(Kavanattinicara) 6.50 4.05 16.20 

•Pathirajanal 27-3:3.00 6.50- 0.15- 1,60- 
7.75 7.80 10.20 

Muhernrna 25.50-- 6.25- 0.28- 1.20- 
33.50 7.00 12,27 7.39 

Punnmada 27.00- 6.25- 0.15- 1.20- 
race tract) 33.50 7.50 0.39 20.57 

I 
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Blacic ciao v:llorita C'T. irioldes dominated the bnthic 

populations. Lymnac sp. Littorina sp. polychaeteworiñs 

(nereids), insect larvae, chironoidds were also observed in 

varying frequendies. Maretix sp the white clams were rather 
UDCOffifflOfl 

	
Deadsheils outnumbered live ones in all the 

sample. Benthic biomass was higher at Vehoor and Punnamada 
transects and sparse at iKu1naBomKavanar st;e s. 

The Study is continued 

11.5 Fish cum duc farming in ponds and channels of 
Coco gardans in Kuttanad. 

This study was initiated to assess the produc-

tion per .unit area by combining duck farming with fish 

culture and to wori< out the economics of the system. 

ne treatment details were as follcws -- 

300 birds/ha 
1-0,000 fishes/ha 

No ducks 
fish stocking density same 
as in Ti, 

Khaki campel white Pekin. 

Catla, Rohu, Mrigl, Cyprinus, 
Grass Carp. 

T i 
	
(exp) 

T2 control 

Dock var Intl s 

Fish species 

Z comparison of growth rate of fishes in the experi- 

mental and control plots showed promising performance under 

duck-fish inteç1rateci farming system. The total yield of 
fish was 5.3 'U-//ha as against 1.2 t/ha in the control. 

Rearing dicis over the fish pond thus benefited the fishes 

(Table 47). The duck, however, prf armed badly. The Pekin 

variety of duck suffered heavy mortality and the strength 

was reduced to half. 
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fable 47. Growth Observation-and biomass accrual of fish 
secie in the experimental and control plots. 

(1 87) 

Species 
Average size at harvest Biomass production 

EXPT 	CONTROL 
Length Weight Length Weight 
(cm) 	(g) 	(cm) 	(g) 

(g/dayY 

Expt. 	Control 

Catla. 55.00 2750 9.05 - 
Rohu 26.60 261 22.00 137.00 0.89 0.43 
Mrigal 33.44 356 28.80 253.18 1.14 0.80 
Fimbriatus 30.10 314 21.14 115.35 0.96 0.31 
Cyprinus 26.50 288 15.65 82.58 0.95 0.27 

Total yield/Plot 214.80 48.195 
per ha. 	5370 Kg/ha le. 1204 Kg/ha. 

Biomass production 	207.91 Kg/0.04 ha/10 months. 

11.6 Studies on culture of fishes and Rrawns as a follow-
up crop in paddy fields. 

Objective To study the growth and Productivity of common 

carp, INC, c.ichl.ids, 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 retained, and the field was flooded to approxi-

mately 0.75m level and fishes were stocked. Manuring was 
done with FYM Ij 25-000 Kg/ha., No supplementary feeds 
were given to the fishes. 
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Table 48. Fish culture in rice ie1L.s: survival of fish 
and fish biomass production.. 

Species 
Size at harvest 

Length Weight 
(cm) 	(g) 

Biomass Maximum size 
produc- at harvest 	Survi- 
tion 	Length Weight val 
g/day 	(cm) 	(g) 	Y. 

Rohu 36.45 658.50 4.06 50 880 95.45 
Mrigal 35.50 570.00 3.15 35.50 510 100.00 
Fimbriatus 32.10 467.00 285 35.00 640 91.49 
Cyprinus 24.60 255.00 1.60 29.00 370 5.87 

69 Etroplus 13.26 66.47 0.38 14.50 85 19.20 

Total yield of fish 	555.61 Kg/ha. 

The studies show that marketable and, table 

sized fishes could be grown in the itrphacc period 

(5-6 months) between two paddy crops. The study points to 

tie viability of rotational cropping of fish and paddy in 

Kuttarai. More studies are however, needed to ascertain 

growth rates with supplementary feeds and also to standar-

dise stocking rate and ratios. 

it 	

11.7 	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 alongwiLh paddy and to test the 

feasibility of the system. 
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Four .identidal plots, eh of.0.l5ha, were selected 

and necessary rnodIfictins made to facilitate fish 

rearing Considering the inevitabiity 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 fisheb t times of pp operations. 

The treatments were- ere 

Treatment Treatment No. Khariff 	Rabi 

Ti 	Rice alone 

T2 	Rice + carps 

T3 	Rice + Macrobra- 
c hi urn 

T4 	Rice 

T5 	Fish 

Fallow 

Year round 

Rice 

Rice 

The results are presented in Tables 49 and 50. 

Table 4. Integrated Production Trial. Yield of Jyothi 
rice and fish 

Yield factor 	Treatments 
Kg/ha 	Ti 

	
T2 	T3 
	

T4 	T5 

Paddy 

Straw 

Fish 

1440 1757.30 1300 1649.90 550 

1030 1446.00 1089 1389.89 218.40 

- 	383.73 	- 	'555.61 
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Table-50. Performance k4JE fishes, specieswise and seaSonwise 

Size at harvest  Biomass Produ- 	Percentage 

Length 	Weight ction (g/day) 	survival 

(an) 	(g) 

Spa Nies 

Ca ti a 

Rohu 

Mrigal 

Cyprinus 

F imbriatu 

Etroplus 

	

45.00 	1750.00 	8.32 

	

(27.00) 	(375.00) 	(1.66) 

	

34.65 	590.00 . 	2.73 

	

(26,24) 	(240.00) 	(1.03) 

(26.98) 

3.3.33 
(24.50) 

34.30 
(30.11) 

13.96 

(174.00) 

680.00 
(190.00) 

497.00 
(436 .07) 

74.08 

(o,7o 

3.23 
(0.83) 

2.37 
(1.88) 

0.32 

50.00 
(5.75) 

32.69 
(82.85) 

(64.18) 

23.91 
(97.75) 

80.85 
(7.80) 

15.00 

Macrobrachium  19.75 
101.82 0.48 	3.78 

    

(The figures in parenthesis represent data of first trial 

1986-'87). 
sh 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 au effective barrier to exclude fishes from 

the fields at the time of application of pesticides. The 

study is continued. 

- Rice Research Station, Vyttila. 

1l.8.Cropping System Research Project - Inteqrated 

Production Trial 

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

ing system in which rice-fish and prawn ccmbination were 
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raised under Pokkali condition. The technical programme 

consisted of three treatments. 

	

Treatments Area 	Fresh water phase 	Saline  phase  

T1 	0.08 	Rice 	Traditional prwn 

filteration. 
T2 	0.16 	Rice Fish 	Selective stocking of 

the prawn. 
T3 	0.46 	Rice 	Selective stocking cE 

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 (T9 ) 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 were stocked in the ratio of 3:1:2:2 

at the rate of 4000/ha on 108-87. The sharp salinity 

increase in October resulted 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 size. 

Traditional prawn filteration was carried out in T1  
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 the yield was contributed by 

Metapenaeus ciobsoni and the rest by Penaeus indicus. The 

yield of trash fish was 11 kg/ha. 

It 

$ 

S 
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In T2  and T3  seiectiv stocking of tiger prawn 

Panceus monodon was attempted this year instead of the 

white prawn Penaeus indicus, The tiger prawn seeds were 
stocked 	251000/ha and recorded a survival of 31.535/. and 

23.54%, respectively and with yield of 124.78 kg/ha/88 days 
and 72.6 kg/ha/91 days, respectively in T2  and T3. 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 ring. 
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AGRL. ECONOMICS, ECTENSION AND 5TAfISTIC6 

R.A.R.S., Kumaraicom, 

11.1Role ofFarm 9SL in the aqr arianecOnoiof 
Kuttanad  

Objectives The object1vs of the project are to record 

and analyse the following 

1. The productive werk participation of the 

women of I<uttanad in all the processes 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. Womns' contribution towards family income 

from wage and non wage labour, domestic 

services and animal husbandry. 

4. 'Omens' share in the Ownership of land and 
Capital. 

5. The cofltenL of worne[ 's awareness and 

response to new technologies d innovations 

in agriculture. 

Two panchayaths each were selected from all the 
four farming SitUtjons i.t Kuttanad. The sampling frame 
work is illustrated below: 	Primary data will be collected 
from 1200 households. 
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Strata 
Upper Lower 
Kutta- Kutta.- Kayel Karl 
ned 	ned 

Total 

1, No. of Paflchayaths 
selectd for the 
Study 

2 	2 	2 

2. No. of wards selected 10 	10 	10 	10 	40 (five from each 
panchayeth) 

3. No. of households 	300 	300 	300 	300 	1200 selected to the  
samplcj (30 from 
Cach ward) 

The Panchayaths Selected for the Study are 

Kumerakom, Manner, Pulj1kunnu Champakulam Kavalam, 

Neelamperoor Pattar)aKKad and Ambalapuzha 	Preliminary 
enumeration has been startd In all the selected panchayaths, 

11.2 Economic im act of drought oil crops and livestock in Karaja, 

Objective,  To generate basic dat-a On the losses to crops 
and ilVestocic on account of drought experienced 

by the state in the years 1983-84 and 198687, 

compared to normal Productivity. 

This is a state wide project operated from the 

Directorate of Research, covering all the N7RP 
K . . U. 

Zones. 
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Four CD blocks were selected from the special 
one namely Vyttilla, Anthikad, Champakulam and Pallom. 

F±e panchayath wards were selected from each of the four 
blocks. After a house to house enumeration of each ward, 
0 households were selected at the rate of 20 from each 

of the four size groups namely landless, marginal holdings, 
small holdings and large holdings. The survey work 
commenced in November 1987 and WaS completed in, April 1988. 
The data are being analysed at Vellanikkara. 

Rice Research Station, Nonkomnpu 

12.3 Stud of Interdependence of climatological factors 
andyieldofpadwith reference to the additional 

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 seen taken up. 
The method of principal componant analysis to pick out 
the linear combinations of weather factors having maximum 
variance has been adopted. Production equation using the 
principal components and grain yield 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 maximum temperature 
4. Average minimum temperature 
5. Average relative humidity 
6. Average rice yie1d/hecta 

tract. 


