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Il NT R ODWUCTI ON

This i1s the fortynineth annual report of the Rice
Research Station, Paltambi. It depicts the activities

of the station from Anril 1975 to Karch 197G.

Research highlights

Rice is cultivated under diverse ecological situa-

tions in Kerala. Each situation has problems peculiar
to it. The modern dwarf rice varieties arc unsuitable
for many of these situations. The vast salty areas of

coastal marshes, the Iow temperature regions of ?ynad
and Pigh Ranges, the drought-prone uplands of the central
and northern districts and the 1ill-drained, highly acidic
lateritic soils of the southern districts demand varie-
ties possessing tolerance to adverse ecological conditi-
ons. The thrust of the plant breeders, therefore, was
to 1identify and develop varieties adapted to each of

these rice growing environments.

Dur rice breeders have identified a semi tall, 11011-
lodging variety with high yield potential for the rain-
fed uplands, where moisture and weeds arc the major
constraints to rice production. This variety - ARC 11775
possesses all the important Irnils of an upland rice:
high 1i1nitial vigour, drought tolerance and good canopy

develnpmcnt.

Breeding varieties resistant to salinity hazards
has achieved considcrab Ic progress. prom the mutant pro-

genies of toe popular saline resistant cullivor, Orpondy,



our breeders have isolated several lines having salinity
resistance and high vyielding ability. These lines are now
under concurrent evaluation in the saline marshes of

Cannanore, Irnakulam and Alleooey districts.

Breeding high yielding varieties possessing genetic

resistance to major insect pests and diseases was iIintensi-

fied during the year. Through 1interdisciplinary team
approach, we could identify and develoo several lines
tolerant to brown planthopper, gall midge, blast, sheath
alight and bacterial leaf blight. The cultures 1-5-4,

21592, MO 11,42-3-3, MO 21,30-1-1, MO 14-2-3, MO 9-50-2-2
and MN 703 are tolerant to brown planthopper, the cultures
MO 11,42-3-3, MO 11,57-5-1, MO 9-50-2-1, MO 9-87-5,

C 17-34-4 ond |fM 79-60 are fairly resistant to gall

ridge and culture 2931 1is resistant to all the major

diseases.

Bice production technology under biophysical const-
raints was the avenue of research of the Agronomists.
i iev have found that the present recommended dose of
nitrogen con be reduced to half under adequate crop mana-
rement including tine and method of nitrogen application,
riitev have also found that under Ilimited availability of
fertilizers, anolJcation of phosphorus and potash can be
skinned over for one or two seasons without much sacrifice

on grain yield in soils "hieh contain moderate amounts of

native phosphorus and polasli.

3Indies on phosohole mil rition of rice soils indica-
ted that there was a cril Jdcnl Ilimit of available phospho-

rus In the soils beyond whl eh any add lljon of phosphatic



fertilizer with the intention of increasing the availa-
bility of this nutrient, would only depress grain produ-

ction. A detailed investigation 1is in progress to gather

eonfirmatory informa Lions.

Investigations on azotobacter, a source of natural
nitrogen enrichment, did not yield any beneficial results.
Addition of lirae, molybdenum or supercompost or a combi-

nation of all these did not improve its efficiency.

In their studies on age of seedlings, agronomists
found that productivity of older rice seedlings could Dbe
increased Dby cultural practices Ilike close spacing,
shallow planting, bunch Planting and weed control. They
also observed that nitrogen played a more important role
than plant population density, 1in increasing the produ-

ctivity of older seedlings.

Physiological experiments on the effect of water-
logging at different growth phases of rice indicated

I uit the tali variety, f'nshoorj could tolerate v.ater-

1'iirging duri ng all the stages of growth.

Our Entomologists intensified their studies to find
coi biotypp differences, if any, in the brown planthopper
00-111 Int ion in Kerala. Their research confirmed the ear-
lier findings Ihal the biolypc of the brown ~lonthopper
found in KernIn is different from (hose observed in the
hilidoines. All (he f mr varieties identifjed nl 1Ihe
[nlorunlinonl Hep h'senrch Insljlnle, Philippines as
having monogenic doninanl resistance (as in Tudgn) or
monogenic recessive resistance (as In Asd 7) to brown

plnntbonner exhibited susceptible re'irlJon in Kerala.



Only three cultivcrs have been found to be resistant to
the biotype in our state. They are, Ptb.19, ?tb.33 and
A VB 6659. The fact that all these three varieties rea-
cted similarly to brown planthopper at Pantuagar,

Rajendranagar and Cuttack: goes to prove that there is no

biotype difference in the brown Dlanthopper populations

in India.

The research workers in the Plant Pathology division
directed their activities to identify varieties posses-
sing ’'built-inl resistance to the major rice diseases.
Cut of the one thousand two hundred and twenty nine en-
tries tested iIin the national screening nursery, twenty
seven showed resistant reaction to blast, brown spot and
bacterial leaf Dblight. In the international rice testing
>rogramne , one hundred and twenty four entries Xxverc,

evaluated for sheath blight resistance. 'Nang payah 132'

was the* only variety to exhibit resistant reaction against
t 11s disease. The varieties identified o0s resistant to
diseases will he used as donors iIn the future breeding

pr jgrammecs.

A now project

A new project - 3PR-GSV Complex - was initiated
during the year wild I he nnin objective of combating the
/fawn >lan lhoopo r-grn.ssy stunt complex, thanks to the

generous financial nssislnnno > the Ford Foundation,

],n. the :I’'t 1I’'io 1 . Ibo ro ,0-retims in tliis project scrcc-

n illtho b/Zailaile reeding vitorinls again ;I brovn planthopper

under field and Ilaboratory conditions and selected four

hundred Ilines tolerant to this malady.



OQur visitors

The members of the Estimate Committee of the Kerala
Legislative Assembly under the chairmanship of

Sri.M.Ramappa, M.L.A., visited the station on 8, July,

1975.

Sri.3.J.Shard of the Australian National University
called on us on 29, August, 1975 accompanied by
3ri.S.3.Sahay of the planning Commission, Government of

India.

Dr.Sukiidev Singh, Deputy Director General (crop
sciences), Indian Council of Agricultural Research,

New Delhi, visited the station on 9, September, 1975.

Dr.iNV.7ao0, Project Coordinator ( ’heat), Indian
Council of Agricultural Research, New Delhi accompanied
by Dr . K. 3. LJain, Project Coordinator (3arlev) and
Lr .P.M. . Nanioisan, IAIll ;heat Jcscnrch Station,

Wellington, visited ttie station on 28, September, 1975.

A team of members of the General Council of the
crala Agricultural University paid a visit to the
station on 22, October, 1975 and appreciated the good
ivor’ done for the general m®mimproveneul of rice culture 1iIn
the state. the team comprised of f/s M.Jnunrdanan Nair,
totired Director of Agricullnre, E. t.Gopola Penon,

".Dewar, t.Jnnardnnnn 1ilair, v. Gopa lakr islina Nurup and

" N.N.Xnr |l tin.

The Central Team on water utilization 1iIn Irrigation
Projects visited on 20, November, 1975. | 7S N.L.Sonkarnn
r.il.Mngnraj , 8.L.Pawley and D.K. Jnwcjn ivero the members

of the team.



The Review Committee appointed by the Indian Coun-
cil of Agricultural Research headed by Dr.J.S.Patel
visited the station on 5, December, 1975. This was fol-
lowed by the visit of a high power delegation of rice
workers from the USSR on 7, December, 1975. The members
of the delegation included Dr.V.A.Dzuba, Head of Genetics
Laboratory, Dr.H. Il. David ov, Head of 1iutagenisis Laborato-
ry, All Union lice Research Institute, Dinskoi Region,
Krasnodar and Dr.V.N.lalabanow, Director, V.I.R. Experi-

mental Station, Astrakhan-

The other important visitors to this station
include Dr.A.!7. Ifhan, Director, Farm & Dome, All India
Radio, New Delhi, (27, December 1975); Dr.K.U.Prasad,
Director, Geological survey of India, Hyderabad (10
February, 1976); Dr.V.A.Dyck, Entomologist, International
ice toscarch Institute, Philippines; Sri.Henry P.Richards,

CAiZ, United States of America.
Tr.1 jning

Dr.R.Gopolakrishnan, Rice Specialist participated
in the international rice research conference from

12 April 1975 to 10 .rnril , 1975 at the International

rice Research Institute, Philippines.

r/7g H.fJonnlan, pntholigist, K.l.tlames, Rice breeder
and 3.Thomas, Research Officer (Entomology) returned
from Philippines on 30 June, 1975 after undergoing train-
ing for a neriod of four mouths under the Genetic Evalu-

ation and Utilization Programme.

SrJ./.F.Sukumarn Dev, Research Officer, attended
| to Seed Testing Training Course at the Seed Technology

Division, Indian Agricultural Research Institute,



- ew Delhi for a period of 6 weeks from 15 lI'tarch 1975

Staff changes

Consequent on the appointment of Dr.R.Gopalakrishnan
as Director of Research, Kerala Agricultural University,
3ri. Gopalan, Associate Professor (Plant Pathology),

All India Co-ordinated Agronomic Research Project took

charge as Rice Specialist on 23rd July, 1975.

3ri.A.S.S.Kurup, Entomologist, 3ri.K.K.Viilyadharan,
.agronomist and Sri .r.M. George , Research Officer
(Pathology) were transferred to the other sister insti-
tutions under the University. These posts were filled
uo by promoting Sri.K.Karunakarnn (Entomologist),

Sri. P.J.Toray (Agronomist) and 3rj.P.X.3atyarajan

(1e search Officer)*

Srj.N.R. Nair, Ofricer-in-chnrge of the All India
Co-ordinated Agronomic Research Project assumed charge
as Deputy Director (Rice), a post novlv created, on 10th
September, 1975. Dr. X. '.Sukumaran Ilook over as

Officer-in-charge on the same day.

Sri. P.X. G.I*cnon, .joined oil 17th November, 1975
as Scienl ist Class 1 in the now project, 'disease and
eics | juve.stigation'

Jr i. T.C.Radhakr ishiinn, Sri.Abdul ’'Toineed and
Sri. P.V.Anir, Junior Research Officers, re joined dutv
after romp If-l ing their post gradual ¢ training at the

Aericultural College and tosenrch Institute, Vcllaynni.

Sr 1.3. N. Shn nmwehnm, Sri.Abdul ’Ininced, Sri.S.

jesiipdr inotSi, and Sri.S. t.Nnrnyunnii Hair were promoted



respectively, as Junior Pathologist, Assistant Chemist,

tescarch Officer (Chemistry) awl Statistical Officer.

Dr.James Mathew, Dr.Abraham Thomas, Sri.Hanikontan
air and Sri. K.P.V. Nair joined, respectively as Junior
'athologist, Junior Agronomist, Junior Breeder and Junior
Entomologist in tbe new project for evolving varieties
resistant to brown planthopoer-grassy stunt complex,

financed by the Ford Foundation.

Bice production

Bice Droduction touched a new peak during the vyear.
The total production was 164.7 tonnes as against 152

tonnes during the previous year.

7 1 N0 Ncc

The total expenditure 1iIncurred on various schemes
"I ifounted to 7. 11,50,122.27 during the year. The amounts

spent on different important projects were as follows:



Research on lice Rs.

Composite Farms Ps.
All India Coordinated Rice
Improvement Project Rs.

«o. 1 India Coordinated Agrono-
mic Research Project

(EC Staff) Is.
3PH-G3V Complex Rs.
tesearch on pulses Is .
Seed resting Is.
eteorology Is.

I>mve lopmen | of Regional

| itions - equ ipnenls Is.

~“ord Foundation (screening)

triai s at 'uryad Kaval) Rs .

The total reeoinls on account

einduce amounted to ts. 2,77,290.68.

7,25,507.73

2,13,232.09

2,41,480.82

83,576.17

56,193.53

45,7 64 <74

37,400.97

8,469.86

41,27 7. 99

3,379.37

of sale of far
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CHOP TEATSER

Dur ing the year 1975-76 (April-M-arch), 3201 nmm ol
rain wf#c received compared wi Hi a 10 year average ol
2643 mMm There were 131 rainy days. The highest rain-
fall of 176.5 mm in a single day oceured on 21, June.

The total hours ol bright sunshine during the year were
2,242.8. The maximum temperature of 39.4°C was recorded
on 1, April, 1975. The minimum temperature of 14.5°C was

on 23, February, 1976.

The first crop season (Aori I-Senletduer ) was chara-
cterised by heavy rainfall and low light intensity.
?”n t of the rain (2721 mir) fell during this season.
Hie inu- precipitation was recorded iIn June; norma-
Ily July 1is the nook month. The total hours of bright

sunshine were 723 is against 951.5 in 197-1-75 and
1128.4 in 1972-73. The production of rice did not touch
the expected level during (his cloudy and wet season

probaoly because of low light intensity.

lii(" second crop season (Oclobcr-dJnnunry) was
highly favourable for crop growth and production. The
precipitation that fell during this season amounted to
458 mMm on 23 rainy days coinnared wi th the normal rain-
fall of 410 mm on 19 rojnv days. The hours'of bright
sunshine were 926.4 in total. In spile of the spora-
dic i1noJdeuce of case worm nl the beginning of the
crop season, rjee production readied an nil time

record of 75.1 tonnes.
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I'*:1c ".1. Meteorological data lor |Ihe year 1S75-76

tainfall No.of Mean Mean mi- Relative Total firs,
DI, ) vmm) raj ny temp. nimum humidity of bright

days temp. °C (#>) sunshine

A>ril 75 45.0 5 36.0 24. 5 92 207. 6
l‘ay L39. 6 S 33.0 24 2 95 195.2
‘June 996.1 27 28. 7 22 5 97 56. 9
July 408. 5 23 29. 9 22. 7 97 67.4
August 68 9. 7 26 28. 5 "1 97 63.7
Sodterjcr 41L.O0 18 29. 7 N, > ey 95 132.2
Or tOO00 r 252. 1 16 29.3 ?Nn. 0 95 150.3
Novonbo r 206. 1 | 31.5 °g .q o3 234 1
Drrcmbor .. .. 32.8 20. s 86 258.8
-Inimnry 76 . 32.1 20.0 76 283 . 2
"rjruary .- . 352 19.8 62 emeo m

‘Wareh T0 1 1 36. 8 23.4 o1 303. 1
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Vsriotal improvement of upland rice

A semi tall olanl type with moderatly long and droopy

leaves is oetter adapted to upland rice culture since it

c 11 co note effectively with weeds. The traditional upland
varieties are tall and vigorous but they are prone to lodging
at the flowering phase. This has necessitated to identify
soulodging semi tall varieties with high yield potential and
drought tolerance for the rainfed uplands. Two projects
were, therefore, 1initiated during the year with this obje-

ctive 1In view.

AE.1.1.0.1.

:O’nr :.ra Live yield trial of A1C cultures

reduction performance of seven A3C cultures and 3 IA-1I
selections was evaluated under upland conditions during the
irst crop season (Table .1.1.) The Inll cultivar Plh.2ft and
j' dwarf high vyielding strain, J.yothi were used as check

vari mties. AL1 the test varieties were direct seeded under

drv conditions at a spacing of 15 cm x 15 em.

AID 11775 and A.tC 1147ft exhibited excellentseedling

vigo.im rm essential trait for unland rice. They were ns

t>11 is I'fj.2”~, but never did they lodge. A'lIC 11775 proved

to be tie- most productive of all, recording 1ft.2 percent 1iIn-
ore -H in grain vie Ild over the tall check variety, Pl <.2ft.
nlh of tuen> were epuil in growth duration.

All the testenl rii-H registered significantly higher

yields over Jyolhi under the stress conditions in the uplands.

og.l.1.5. 2.
Me early duration cultures for nplnnds

In this trial seven ear 1lv duration rice nil lures were evn
lualed for vie hi notenlinl and drough | tole ranee under rainfed

unhand eond Il Lion. The eu llures were, 23332-2, 23372, 23548,



faille 3.1. Comparative performance of ARC and IARI cultures;
first crop, 1975-76.

,,,,,,,, < o
((((((((((((( ... Ptb.28 (ft)
A 1C 11 989 108 2040 -12.8
1 157 105 1710 -24.0
11 748 105 2055 -8.0
11775 195 2. .. +1S.0
794 . 105 1882 -10.0
11295 105 224 8 1.0
t 1094 103 11.12 -50. 0
-to.,’ 105 2250 —

115

2363 1-1, 794-1, 21593 mid IET 1-144. Ptb.28 and Thriveni were

used js c¢heck varielics.

fhe culture 7944 recorded the highest yicld of 2G17 kg
ocr ha, the iIncrease 1iIn production being 19.0 percent over
pt - JR Ttie difference between the varieties, however, was

not statistically significant (Table 3.2).

VP . 1.t ). it

e0v, temperature iIs a major factor that Iimits the adoption

of 1hr tovefl varieties j1 Ilhe high aliifrnlo regions of Wynod

mnd ligh tangosin Xerala. Varieties suitable to these regi-
ons il on 1d havo cold tolernnee flaring I|Iho vegetative and re-
nJot'ucl ive phases. In order to breed a variety suitable for
low I'onoernture regions, IdH was crossed with the cold rcsis-
I ni.nngarinn Cultjvnr, Dnnghnnsbn 1i in 1974-75. The proge-

nies were grown In (he Horticultural Research AtnMon,

K> 1l ivaya 1 (7yiiad) from the F3 generation onwards.



--15: -

T-i ,le J. 2. Yield potential of early duration cultures;
first croo, 1975-76.

YuiLure, /variety Duration (days) Grain yield (kg/Zho)
23332-2 119 1503
23372 119 1832
23548 119 1992
23634-1 119 1808
7944 198 2617
21592 119 2175
1ST 1444 1L7 1829
Ptb.28 108 2199
Thriveni 108 1539
? (9.95) NS

During Hie first crop season of the current vyear twenty
wore

t'vh lines were grown and 53 single plants/selected based on
tieir reaction to cold weather. From among these, 21 top
'teiders were advanced to a preliminary yield trial in the
second crop season. Five cultures possessing good yield poten-

M mL and cold weather tolerance were finally selected from this

trial for further evaluation during 1976-77*

i“r. 1. La"). 1.

~rcr’ding for improvement of 1Qrpnmly 1l rice

"Pokknl j 1 or "Kujpudl rice fields arc typical saline areas
in Forala and comprise of low-lying marshes situated near the
mouths of streams and rivers. Modnmntion of these lands by
chemical amendments 1iIs too expensive and often imprncticable.
Too varieties now raised 1In these unproductive lands arc
Ornmdy, Orkayoma, Pokknli, la 1li and so on. ‘Thilst these cul-
|l ivars are salt tolerant, they are poor yieiders. A project
was, therefore, undertaken during 1973-71 to improve the pro-
duct ion potential of the popular saline resistant eultivnr

"Ornandy' by rnutal joii breeding.
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leeds of Oroandy were irradiated with 2 doses of gamma

rays (Il ICr and 32 ICr) i1u 1973-74 and the mutant progenies were

evaluated in the subsequent vyears.

Curing the second crop season of 1975-76, 138 awnless
uLants were raised as progeny rows at Pat lambi and top
yie lders were selected. These materials were concurrently
evaluated for salinity resistance in the 10rumundakanl lands
in Muthukulara. Seventysix lines showed salinity tolerance
and from these, 264 single plants were selected for further

screening under salinity hazards at Muthukulam.

xXi/T« 1*1 *5.5.

Methods of sowing in rainfed uplands

This experiment was initiated to study the possibility
of adopting wide spaced flowline seeding iIin the rainfed up-
lands with the main objective of early and thorough weed

control.

Table 1.3. Grain yields of rice varieties as influenced by
methods of seeding.

Frontnment drain yield Mean of varie
(kg/Zha) tics (kg/Zha)
'yvr,l:1it 15 er. x 15 cm dibnling 1722
't >.28, -do — 1698
Tiriveni , -do- 1136 161 9
dvoliii, 45 cm spaced flowline 12-10
JL < 28, -rl o- 157 1
ithriveil i, -do- 1057 1292

Two methods of sowing were compared: dibbling at 15 cin x
15 rm and flowline seerling iIn 45 em rows. The lest varie-

ties were Jyolhi. Pt!).28 and Thrivcni.
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The stand of the crop in the experimental plots was not
uniform because of moisture stress. The data cannot therefore
jc relied upon. All the varieties produced more yields,
under 15 cm x 15 cm dibbling than under 45 cmHowline seeding.
The difference between the methods of sowing was 327 kg per ha

on an average of the varieties tested. The data are presented

it. Table 3.3.

Ag.1.1.5.6¢

Comparative vyield trial of medium duration rices

Nine raid duration rice cultures developed by hybridiza-
tion and selection (Mashoori x Sabari; Co 25 x 12 262 and
Taichung (Native 1) x Co 25) were yield tested under 2 levels
of fertility (80:40:40 and 40:20:20) during the first and

second cron seasons of the current year. Bharathy, IR 8 and

Jaya were used as check varieties.

riie varietal differences touched the level of statistical
significance at the high fertility level only. None of the
nine cultures, however, showed higher vyield potential over the
popular varieties Jaya, IT 8 and Bharnthi during the first
cCrop season. In the second crop season, the cultures 22641
( 'nshuri x Sabari), 1-5-4, 025, 1012 and 1018 (T(N)lI xCo 25)
Nnr Xlneer! significantly higher yields over Bharathy, but they

‘'vnrc* not superior to IR 8 and Jaya (Table 3.1.).

lindor the low fertility level, the cultures 1-5-4 and
23178 showed good promise.

The cultures 1012 and 1018 were dropped and the rest of
them were groaned into three in, tall early (22641, 22651-2);
tali medium (23008-1, 025) and dwarr medium (23178, 1-5-4,

1065) for further evaluation during the next year.

~
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.7 Jie 3.4. Grain yields of mid duration cultures under
comparative yield trial

~Meon _grain _yield ~kg/ha]

Culture Cross NPK 80 :40i40Tk£.Zhc.l NPK_40720£20k£/h
Fir st Second First Second
crop crop crop crop

2 *641 Mashoori/Sabar i 3649 3704 2090 3105

22651-2 > j 1925 3013 3016 2914

23098-1 Co.25/1a 262 1799 3050 3360 2977

23178 IR 8/Co 25 28.15 3304 3851 3068

1-5-4 TNI/Co.25 3179 3794 3888 3558

925 . 1126 37 94 3524 2814

1012 o o 270G 3958 4081 3522

1018 > 2343 3612 3016 3358

1065 o » 3561 3086 414 2 2777

ihnra thy Check 43 60 2990 3924 2668

Ift-S o o 43 60 3576 3270 2977

Jay a o o 1760 41 94 3640 3304

CO(9.05) 1026 560 J. S. N.S.

At * 1« . t.

Vire:fl 1 rial of early duration

ield potentials of

assessed in a comparative

second cro > seasons using Thriveni,

6 early duration

yield

cheek varieties (Tnhlc d.5.)*

fhc cultures, 4320,

above | tonnes per hn during

the

none of them rere significantly

ing chock variety, Jyothi.

ooor vyields compared with

record significantly higher
33518 (induced mutant of MN 51-42)

season. It registered 29.7 per

latter.

Tills mutant 1is fairly

Thriveni

these

cultures

trial

superior

during

Jyothi

first crop

rice

cultures were
the first

IVhnopoorna o0s

1102 and 1300 produced grain

to the high

Annapoornn

cultures.

yield potential

during
cent

tolerant

more vyield

to blast

over

the second

over

Jyothi

also.

and

yields

seasonalthough
yield-

recorded

The only culture

was

crop

to
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Jie 3.4. C-rain yields of mid duration cultures under
comparative yield trial

NEEN grain _yield Ilkg/Zhan

Cu llure Cross NPK_ 80l 1 NPK_40j_20i20k"/1j
First Second First Second
crop crop crop crop

23641 Mashoori/Sabari 3649 3704 2090 3105

22651-2 99 1925 3013 3016 2914

23098-1 Co.25/1H 262 1799 3050 3360 2977

23178 IR 8/Co 25 2815 3304 3851 3068

RO TNI/Co.25 3179 3794 3888 3558
925 O 1126 3794 3524 2814

1012 99 2706 3958 4081 3522

1018 99 2343 3612 3016 3358

1065 99 3501 308 6 414 2 2777

Jhara tliy Checl: 4300 2906 3924 2668

Irt-8 99 43 60 3576 3270 2977

Jayn 99 1700 4194 3640 3304

CLi (0.05) 1926 560 J. S. N.S.

Afl. ». 1. ).7.

Yiel'l trinl of early duration culture s

ripid polenlials of 6 early duration rice cultures were
1SHC 9se<l in a comparative yield trial durinp the first and
second crm seasons using Thrivcni, Jyothi and Annnpoorno as

cfir-ok varieties (Table >3.5.).
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yields
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compared with

fairly

Thriven!

first

superior
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Table 3.5. Grain yields of early duration cultures uuder
coinparative yield trial.
Culture Cross Mean grain yield
First crop Second Crop

23332-2 Induced nutant of I/IN 54-42 4320 2434
23372 - 4102 2794
23548 . 4392 3703
21592 - 2794 2973
23634-1 Annapoorna x Leb Mue Nahng 3454 2986
7944 Thriveni x Taichung (N)I 3731 2255
Jyothi Check variety 4000 2857
Thriveni ' 2486 2486
Annapoorna ' 2885 1684

CC (0.05) 1064 734
Ag.1.1.5. 8.
Pedigree rows

Seven hundred and fifty three Ilines developed

crosses involving parents with high vyield potential and pest
resistance were evaluated iIn pedigree rows during the year.
From these lines, 393 single plants were selected based on
nirint performance (Table B.G.).
Table 3.0. Number of single plant selected

3e'ison No.of lines grown No. of single plant's

selected

/irat cron 229 131
Second crop 101 132
Third crop 125 130

Potol 755 393

(kg/ha)

from various
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Varietal Improvement work under the AIll India Coordinated

Rice Improvement Project.
Uniform variety trials

Three uniform variety ¢trials were conducted during the
year with the object of i1dentifying high yielding varieties.
They were designated as UVT la, UVT 1 and UVT 2.

Uniform variety trial Ila

Twenty two entries were yield tested against the check
varieties, lain and Cauvery during the first <crop season,
rboo trial was direct-seeded iIn 15 cm flow Ilines under semi

dry conditions.

Table 3.9. Composition of UVT I(a) and grain yield; first
crop, 1975-70

1ST >'o Designation Cross Grain yield (kg/ha)
1722 Pusa i1-i-1i IR 8 x Tadukan 3951
2222 C 7390 l 1 10 x T(N)I 3889
29 RP 79-5 IR 8 x 'l 22 3889
9002 C 12329 14 52 x T(N)i 1G91
ml* p RP 79-13 IR R x N 22 1321
01 ; <P 79-14 13 44 14
i >7? HP 79-22 ) 1 3951
<t'r- 3? 79-2 ! ) > 113G
3225 CR Ill- 100i-1 -1 91 (N22 x TM1l) x(T90x11S) 350G
2290 nnN 111 - 1001-2 -1 92 . 3519
32ir. or 113-7 1 USJ 200x Padmn 3703
3322 CR 113-94-2 1) 3519
3323 OR 125-12-M (7 HR x fTU 17) x IN1 5285
D:1Q CR 125-12-17 I> 1198
3;;25 c;t 125-30 1G30
3320 ca 131-9 Dnli x ADT 27 34 57
3327 CR 131-38-3 ) 1 2840
332H CR 131-90-21 1 4G39



labie 3.9 contd.

3329 OR 142-3-2 Bala x Ch 45 3889
3330 CR 142-3-8 3J 3580
3331 CR 143-2-10 13 3951
2.73 RP 79-9 IR 8 x N 22 3765
3ala 3877
Cauvery 3642
P (0.05) N.S.

Table 3.10. Composition of UVT I(a) and grain yield; second
crop, 1975-76.

IET No Desifrna tion Flowering duration Grain vyield
(days) (kg/ha)
2222 C 7306 70 3272
2361 IP 79-5 67 58 64
2 L73 RP 79-9 66 57 11
662 C 12329 72 1506
268 1 OR 34-16 68 5000
292 1 RP 79-21 70 6235
3322 CR 113-81-2 61 1630
3325 Ci 125-30 72 5185
3329 CR 112-3-2 67 4938
3330 CR 112-3-8 fil 1259
3331 CR 112-2-10 71 561 7
2914 RP 79-11 (Check) 72 5926
CD (0.05) 8 47

The flowering duration of the entries ranged from 75
days for IET 3330 to 93 days for IET3327 while Dolo and
Cauvery took, respectively, 82 days and 92 days to flower.
The only entry to record higher yields over dnln was IET 3323.
It yielded 4R77 kg per ha which was equivalent to o0 grain
yield of 16.8 kg per ha per day. The difference between these

varieties, however, was not statistically significant

(Table 3.9.)
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During the second crop season, the number of test entri-
es were reduced to 12 (Table 3.10) including the check variety
Iit? 7S-14 (IET 2914). IET 2924 (100 days) was the top yielder
in this ¢trial although i1t was on par with the chock variety
(t 92 days) in yield potential. This slender grained variety
recorded a productivity of 62,35 kg of grain per ha per day

as against 58.09 kg of grain per ha per day recorded by
IT 79-14 (Table B.10).

Ag.l.1.5.13.

Uniform variety trial 1

Performance of mid duration selections in the advanced

stages of breeding was studied in this trial.

During the first crop season, 23 entries including 3
check varieties (Kakatya, Rotna, Cauvory) were planted under
high fertility conditions adopting a randomised block design.

The spacing adopted was 15 cm x 15 cm.

Three entries recorded equal yields during the season
(Table 3.11). They were IET 2815, IET 3127 and IET 1554 (IR 28)
IEf 1554 was the earliest among these 3 with a flowering durat-
ion of 92 days. The cutrioafrocordon grain yield of above 5
tonna per ha included IET 2707, IET 2813, IET 2815, IET 3126,
IEr 3 127, IET 3138, IET 3310, IET 4551, IET 1555 and the check

variety, Ralna. None of tlie.se entries were significantly

superior to Rut no, however.

In the trial conducted during the second crop season 17
entries were evaluated using Amipninn, Cauvory and Thrivcni as
check varieties (Table 3.12). The flowering duration of these
entries ranged from H2 days (IET 4554) to 101 days

(IET 2923 A). The check varieties took, respectively, 85 days
78 days and 99 days to flower.



faale 3.11. Composition of UVT 1 a: 1 grain yield; first crop,

1975-76.
I"T No. Designation Cross Grain yield(kg/Zha)
8 19 8585 T(N)i x Co.29 4895
144 i HP 28-849 1) 4913
2213 Kumar T 90 x IR 8 4406
2215 OH 10-135 11 4580
2477 HP 5-46 GED 24 x T(N)I 3497
2507 HP 271-43-7-5 IET 728 x Khatar ibliog 4930
2626 HP 5-59 GE3 24 x T (N)1 3741
2707 MTU 6368 IR 8 x Ch 45 5105
2813 RP 6 516-33-6-1 TKM 6 x IR 8 5070
2815 RP 6 516-34-1-8 TKM 6 x IR 8 5507
2830 RP 6-590-22-5-4 _ 4808
28 15 RP 319-31-8-1-3 T 141 x IR 661-1-175 4703
2023 RP 79-23-1 IR 8 x N 22 3G71
2969 CR 126-42-1 Dhungansali x IR 8 4441
3125 PAL1 125-1-2 IR 579-48-1-2 X
IR 747-32-6-3 4790
3126 PAU 125-228-3 5297
3127 RP 6-516-31-4 TKM 6 x IR 8 5507
3138 Anupama 5210
3262 RP 033-9-5-8-1 (IR 8 x MI-13) x 1H 22 1108
33 19 It 1561-228-3-3 IR8/Toduka IW/TKM6/T(N)1 5 J55
F>S | t 28 Pcln 3/TN1/Gampai-15/3/
1318/ Ta(lllkkan/TIC’ 02/TNI/IR
211/0 d4jvara 5507
¥g.rM 1R 2071-025-1 IRR/Tndukan/TKM24\/
TNI/ZIR 231/0.nivara 5402
Kokatyn 4388
Rn tNO 5087
Cauvery 391 G

CD (0.05) 560



i1jic 3.12. Flowering duration and grain yields of entries
In UVT-1; second crop season, 1975-76.

I1f No. Des ignat ion Flowering du Cvrain yield
ration(days) (kg/ha)
1111 2~CB 23-81 84 1889
2707 Tl 6368 86 4497
2013 TP 6-516-33-6-1 93 3634
2615 -TP 6-516-34-1-8 94 3791
26 15 TP 6-189-25-4- 93 3242
2681 1P 319-34-8-1-3 93 3608
2923 A TP 79-23 A 104 14 90
J967 CR 115-76 83 3556
311G RP 6-51-31-6 86 2327
U 25 PAJ 125-1-2 89 41784
3L2G PAU 125-228-3 89 3477
127 TP 6-516-31-1 88 4549
32 R? 633-9-5-8-1 88 391S
2319 IT 1561-228-3-3 89 1261
T IT 28 82 4627
1)) J IT 2971-625-1 89 144 |
751 IR 2071-625-1 8 : J7°G
Anupama 85 28 76
Canvory 78 2693
Thriven i 90 1235
ru (9.05) 98 5

The tjrhes1l yielder in tin'‘i trail was IEr 111' (4889
Ca/fin) . IET 3125 ranked seeond (1781 kg/ha). Although both
t icse varieties produced sipnifican 1lly hiphor yields over
Anupamn and Couvery, they were stallstieally on par with
‘['hrjveni which yielded 3235 kg of grain per ho. The tap vicl
dors in the first crop season - IET <1554, IET 3127 and IET
2015 - occupied, respectively, the fourth, fifth and eleventh

ranks In grain production.

The data arc presented in Table 13.12.
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Uniform variety irrial 2.

The uniform variety trial 3 was conducted during both the
seasons of 1975-76 in order to compare raid duration rio”s 1iIn
the advanced stages of breeding. Twenty eight entries were
tested iIin the first crop season as against 24 entries 1in the
second crop season. The design of the trial was randomised

block with 4 replications

ted at a spacing

The grain yields of the entries ranged from 3059 kg per
ha (1ST 2147) to 4671 kg per ha (1ST 2278) in the first crop
season. Jaya, the check variety, recorded 3931 kg per ha and
occupied the 9th rank iIn production. Eight entries produced
higher yields than Jaya, but only one - |IET 2278 - proved to be
sicnif jcan tly superior to it. '7ith long bold grains, this elite
entry registered 11.9 percent increase in yield over Jaya. In
terms of productivity per day, IET 2278 vyielded 35.4 kg per ha
compared with 27.9 kg nor ha recorded by Jaya. The former was
" days shorter than the latter in flowering duration.

The results are presented iIn Table 3.13.
faille J. 13. Composition of UVT 2 and grain yield corresponding
Lo dj I fere., I entries, first <crop, 1975-76.

IET No. Dos jgnn L Jon Cross Grain yield
(kg/Zi. a)

1651 3PK 0 3-11 12 H x Ilhadns 4145

| 785 RP 811-39-1 1118/2 x 8jgadis 42 43

18 7-? Gl 5-11 T 141- x 19 8 22/6 3734

2080 J 3-756 3964

21 17 32-4-5 T 90 x Il 3 3059

2240 HP - 79-2 IR 8 x M 22 3137

2278 C 24G70 5LO0 13 x Id 8 4G71

22 95 C2 12-178 ] 18 x CR 1014 3833

2300 CR 115-17 Cl 9524 x OR 24 3437

) The test varieties were

of 25 cm x 15 cm during both

transplan-

the seasons.
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2.197
2501
1070
2570
2595
2C55
2565

2064
2077
29 f
29

3999

2 12 )

second crop season. They were |IFT 3095 and IET 299 L.
differfiiooN between these varielios, however, were
ficant. All the other varieties tested wore infcr_

Java although most of them recorded yields above

ha.

— 226: —

H? 143-4 HR 19 x IR 8/2

C 24263 IR 8/2 x (Peta x 3.P)
IR 8 1! 16 IR 8 Mutant

H 1905 R7 x T(N)I-6

R 1913 Co 29 x IR 8-1-2-4

RF 169-3 C6 "C x T 141

HF6-50-22-6-
4-3- TKM 6 x IR 8

Pusa 5-2-3-8-1-2 (IR8 x Peta/o0) Xx IiB.F

1K 284 IR 8 x T3

R? 9-4 | ¢t 8 x 7 1251
7 T 3 x DG~-G

PH 132 T(M)lI x Kashi

PAU 24-1 Hybrid 27 x Mutant 65

IR 26

Sa tya

sSuryn

Suhasi ni

RP 4-14

CD (0.05)

The grain yield data are presented in Table

not

3520
3684
3734
3454
3421

3325

3317

3257
43 59
3339
3947
40 62
3635
348 7
3273
3766
1490
384 9

695

Two entries recorded JILitrlirei* yields than Jnyn during

The

ilor to
G tonnes

*3.11.

signi-



table 3.14. Grain vyield corresponding to different entries
In UVT 2; second crop, 1975-76

I3f No. Designation Cross Grain yield
(kg/Zha)
->24 6 P.? 79-2 IR 8 x N 22 6626
221 RF 4-14 T 90 x 11 8 4861
2100 C 8054 IR S x NP 130 651C
2530 RP 260-750-3 IR 8 x Latisail 6221
2570 IPS M 16 IR8 Mutant 6510
2505 R 1913 Co 29 x IR 8-1-2-4 7234
G55 RP 189-3 DG’7 x T 141 5150
2556 IP6-590-22-6-4-3 T-CM 6 x IR 8 5006
2630 RF6-590-22-5-4-1 J) 5729
S04 °’3sa 5-2-3-R-1-2 (IR8 y pcta/s) x 3." 6597
2S77 BK 284 ] 18 x T3 6655
-2805 RP 9-4 | r 8 x 7 1251 6424
2001 CR 41-140-2-1051 TP31 6 X IR 8 7610
2003 Ci 118-5 ( tilelfn 132 x 1'22)SR 263 7089
2905 IK 7 T3 x DGTG 0684
300 » Fi 132 T(IHL x Kaslii 6568
3005 C? 129-1 18 IRS/2 L3U 8304
3093 R:6-516-29-1 IKM o x IR 8 5613
3130 "AU 24-1 Hybrid 27 x M 65 6395
33 65 R? 268-3 1-3-1 i;pr 72h x r 812 0387
2nGO Of 8-2 67 t 111 X rn 8 - -in * 513
IR 26 5642
Jnyn 7350
Sono 61 92
CD (0.05) 1300
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Preliminary variety trial 1 a

In this trial, disignated as PVT lo, early maturing se-
lections from Dbreeding materials generated at the cooperating
centres iIn India were evaluated iIn order to i1dentify variet-

les possessing high yield potential.

Table 3.15. Composition of PVT la and grain yield recorded
by the entries; first crop, 1975-76.

IS! No. Designation Cross Grainyield (kg/ha)
2135 C 7711 IR 262 x ADT 27 3681
2111 CR 115-102 Cl 9521 x C7 21 4375
2 173 R? 79-9 IR 8 x N 22 4585
2682 03 31-6 tic: 0 x T(N)1 <653
268 1 OR 8 1-16 ) 5 4997
26S5 OR 3 J21 ) J 2569
27 L5 MTU 6225 Oi 8 x C11 !5 48 61
293 2 CR 126-12-3- Dininganso 1lj x It 8 3611
3263 C 633 Cnl1l.340 x Kanehi 381 9
3269 C 688 Cml1l.3 10 x 1/ 262 5208
8270 C 1305 Co.29 x Cm1.3 19 556
3271 C 1977 T3 8 x Cul.2410 1097
7272 C 32 19 ADT 3 x 13 8 593
3273 0O 3810 Mani la x IR 22 625
327 1 03 15-61-23 T 111 x T(N)1 104 2
<277 C 18206 4097
3283 CR 118-1056-200 CO 141 x i'li.sn 2-21 3958
1106 CR 155-5039-2 17 Canvery x {(Ra_r>}< X N 22)x 4583
ij07  CR 155-5039-2 17 35 Red 3958
111 RPA 5824 5278
1112 CR 153-5001-203 IR 22 x 13 127 3Gil
3913 RP 79- 43 IR 8 y N 22 3542

CD (0.05) 1791
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Twenty one selections were tested during the year using

It 79-13 and Bala as check varieties, respectively, during

t'-c first and second crop seasons (Table 3.15).

During the first crop season, flowering duration of the
cultures ranged from 62 days (1ST 2444) to 101 days (IET 3268,
1Zzf 3269). The check variety flowered iIn 57 days. Eleven
cultures produced grain yields™over 1 tonnes per ha, but sta-
tistically, all of them were on par with the check variety,
mi.eh yielded 3542 kg per ha. Among these elite cultures,

IET 4111 ranked first in production potential with a mean vyield
of 5278 kg/ha (Tahlc 3.15) which was equivalent to n product-
ion of 48.4 kg of grain per ha per day. The c-hcck variety pro-
duced 40. i kg per ha per day.

A general decline iIn growth duration was observed 1iIn all
the test entries during the second crop season. The entries
2435 and 2685 flowered in .55 davs while the ton violder in
the first crop season took 63 days to flower. The check va-

riety 3ala came to flower in GO days.

The only entry to exhibit significantly higher yield po-
tent ini over lain was IET 4112 (Table 1.16). It nroduced a

tnin .yield of 1938 kg per ha while Dala yielded only 3 157 kg

per ha. this culture also prodi red the overall highest vyield
in Lbo trials conducted all over India. The ton ranking

cntrv in the first crop season failed to expressits full yield
potential during |IIk* hot second crop season. Il registered

an vyield of only 2901 kg per ha.
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Faole 3.16. Summary of grain yields of entries in PVT la;
second crop, 1975-76.
I5T No. Designation Cross Grain yield
(kg/ha)
2 1-35 C 7711 IR 262 x ADT 27 2407
2111 CR 115-102 Cl 9524 x CR 24 3889
2683 03 34-7 TICM G x T(N)I 3210
2681 IR 31-16 55 1420
2685 OR 31-21 2 5 3148
2715 MTU 6225 IR 8x Cii 15 3S27
2932 CR 126-42-3 Dhungunsali x IR 8 1120
32 G8 C 633 Cul.340 x Kanehi 3704
3209 C G8S Cul. 310 x IR 2G2 36 12
3270 C 1305 Co.29 x Cut. 340 31 18
3271 C 1977 IR 8 x Cul.2110 1136
3272 C 32 19 ADT 3 x IR 8 2810
3275 C 13206 3778
3280 CR 126-12-5 Dhungunshali x IR S 3157
JO97 PR 92 3272
1100 Cf 155-5029-216 Cauvcry x (1Bnn)jc x N 22J 1975
X Red 1
1107 CR 155-5029-217 1235
- M | RPA 582 | 2901
1112 Ct 153-5001 -202 1938
2911 RP 79-1 ] 2901
Rn 1n 3457
CD (0.05) 1190
Ag.1.1.5.11.
ProUminary variety trinl 1
This experiment was conducted during the first and seco-

nd crop seasons »wi th n view to cvnlunto the production po-

tentials of short term rice selections promoted after ini-

tial testing in the notional breeding nursery (N'T).



Forty seven entries were tested during the first crop

season along with Hatnn, the standard cheek. The entries

were .

IET 2671 IET 3129 IET 3622

. 2673 : 3131 ' 3626

o 2G81 3132 . 3027

; 2683 : 3135 ' 3629

. 2687 ,, 3276 y 3030

) 2089 v, 3277 , , 4097

. 2700 : 3278 . 4098

. 2700 : 3279 4999

. 2720 3280 4100

. 2742 3281 4191

o 2702 328 2 1192

; 27 04 3284 4103

; 27 05 8295 4105

: 27 Of; 3290 11 OS

: 2707 , 3298 4550

, 3128 3021 la tna

Flowering duration of the entries ranged from 83 days
(IET 4007) to 104 days (IFT 3281, IET 4002). The check
variety took 07 flays to flo'’ver. the entries therefore can
he considered as nid duration varieties.

IET 2700 (124 days) Ilopoed the test varieties 1in grain

".reduction with an yield of 5347 kg per ha. Twelve entries

were statistically on par with IET 3700. They were, IET 2G71

2700, 2742, 3132, 3277, 3.2RIl, 3281, 3290, 3020, 3029, 3030

and 4094. Nevertheless, only 3 entries (IET 2706, IET 3281

and IET 329G) proved to he significantly superior to the

check variety, Hotno in production potential. These entries

registered, respectively, 31.5 percept, 24.1 percent and

24.1 percent Increase in yield over latno.
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Summary of grain yield recorded by the elite entries
in this trial are furnished iIin Table 3.17.
Tajle 3.17. Yield potentials of elite entries in PVT 1; first
crop season, 1975-76.
1ST No. Designa tion Cross Grain yield
(kg/Zha)
2671 MTU 6544 IH 8 x Ch 45 4922
2706 MTU 5116 IR 8 x Cli 45 4844
2742 27033 IT 712 x T(N)IJ UR 35 4844
37 66 HP 298-5-1-11 in 8 x AC 1809 5547
3277 @ x78 T(N) 1 x B 370 492 2
3281 CH 136-76 CH 115 x l'anoharsali 5234
3284 CH 113-32 m» 5078
3296 IR 1561-216-6-2 (IH 8 x Tadukan) x I1"" 62x
T(N) 1 5234
3298 1?7 1561-213-5-6 - (10- 1922
3626 T>:AU 13613 TKM 6 Mutant 484 4
3630 TNAU 13615 Co 13 I'litnnL 1844
1097 DI 92 51 58
fta 1n i 1219
O (0. 0>5) 958
The nn :bcr of ~nti'ics tested during the second crop
season jucludcd the following:
isr 2671 IET 2765 JET 3621 IET 1098
jg 2670 . 2766 , ¢ 3622 >. 4099
.. 2681 ,, 3138 ., 3626 > 1101
- 2687 . 3195 g9 3G27 * . 4102
.t 270° . 3273 99 3629 >« 1103
9, 2706 , , 3279 , o 3630 »» U 04
99 2742 . 3296 ., 3631 . 4 105
£1 2762 ,, 3298 ., 4089 i» 4108
ig 2764 ,, 3617 ., 4092



— 33 —

Twenty entries produced higher yields over ilatnn, with
IET 2706 topoing the list. The local choice, Jyothi (IET 2730)
nNn'red 5th in yield potential. It, however, showed the highest

oroduction ootential when the yields of 22 locations in India

Tere taken together. The results are presented in Table 3.18.

tab 1c 3.18. Grain vyield recorded by elite entries in PVT 1;
second crop 1975-76

IET No Designation Flowering du- Grain yield
ration (days) (kg/ha)

2673 C 17258 92 3704
2730 Jyo thi 03 3752
2796 *TU 5116 85 1233
3«95 PAD 125-1 10-2 88 3704
5206 |’ 1561-216-6-2 92 3704
3298 19 1561-213-5-6 92 29 14
3621 IT.'/AD 2086-1 35 1089
3630 TNAD 7893 81 37 01
362! T: 'AD 658 85 3608
1098 CsSC 1 8 I 3608

Lua 89 31 27

/el-+(0.95) 126 5

Nlel.ie5mlO0.

.rolini tary var jcly ¢trial 2

One hundred and eighteen mid duration varieties nomi-
nated from the national breeding nursery (N3?) wore yield
tested in PVT 2 during the vyear using Jnyn as checkvariety.

The composition of PVT 2 is given in Tahir 1.10.

During the first crop season when the performance of
G3 entries was studied, fifteen varieties including Java
showed vyield potentials of above 0O tonnes per hectare.
None of these selections, however, were significantly super-
ior to Jaya. The highest vyieldor was IET 2901 willi a mean

grain yield of 7227 kg per ha.
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Table 3.19. Grain yield of elite selections in the pre-
liminary variety trial 2; first cron season,

1975-76.

IET No. Designation Cross Grain yield

(kg/ha)
2729 6473 6055
2730 6475 6055
2717 C 21578 GEB 24 x IR 8 6055
2940 ilP 502-36 Jaya x (IR 8 x Latisail/2) G152
2991 CR 14-1 10-2-1051 TKM 6 x IR 8 1227
2993 CR 118-5 (Rikku-132 x N 22) x SB 2GB 7031
3001 Cl 129-65 IR 8/2 x LZN 6152
303 6 mtu 3G2G IR 8 x I'TU 3 6641
3305 36 33-2 683 6
3377 C 14GOG 62 50
3623 TNATT 2377 Dawn X IR 22 GO55
3621 r:’AU 5/3 T(N)1 x Ptlj.15 683 G
iU i PAT 33-3-18 - Jhon' 319 x || 127 Gl 52
;i Go ?AU 31-93-2 IR 8 x Jhonn 349 6348
-a 034 8
CD (0.05) 975

Brooding lor pest resistance

The ecological conditions wunder which rice i grown are
conducive Tor the proliferation of iInsects and pathogens.

The ore gonl.-day high vyielding rices are particularly susce-

ptible to nests and diseases. Breeding of resistant varie-
ties, therefore, is an agricultural need.
A large number of crosses Involving resistant Ilines

mere node during the year and 37G8 progenies selected after

rigorous screening. These selections will be pal 1o further

tests during the next year (Table 3.21).
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TaRle 3.20. Yield potentials of important selections in
PVT 2; second crop, 1975-76.

1ST No Designation Cross Grain yield
(kg/ha)
1788 RP 31-17-2 IR 8 x Sigadi.s 8477

2730 Cul.6475 IR 8/2 x Annapoorna 83 95
2717 C.24578 6 E3 24 x IR 8 8560
2910 RP 502-36 Jaya x (IR 8 x Latisail/2) 8724
3004 CR 129-65 IR 8/2 x LON 8066
2036 MTU 3626 IR 8 x MTU 3 9136
3057 CR 129-3 IR 8/72 x LZU 8724
3060 Ci 129-20 ;3 8560
3076 RP 189-1 DO w 6/2 x T 141 9959
31;L PAU 103-61-1-1 I( 8 x (11 127 x IR 81) S313
31;6 RF 123-2-4-2-1 | { 20 x TKM O 8118
3190 PAD 103-3-16-3-—8-8 1.8 x (1~ 137 x | : 81) 8 724
3619 Pusa 17-305-2 IR 127 y 3n:i. 370 8395
108 2 CR 136-1040 «Java X TKM O 804 2
*16 4 PAU 21-84-2 Dninlan 13 x T(N)I 9053
* 16 1 PAT: 33-3-18 J 340 x IR 12.7-10-1-10 8612
4165 PAU 31-93-2 n 8 x J 319 9136
-lay a — 9383

OL (0.05) 1558

faiilc 3.21. Single plan 1n selected during 1975-76 after
initial screening

S1.No. Pare ii lago No.of single plants
selected
~ —V

1. Thr ivoni/Z/lIR 1857-78-1-3 61

2. Jyolhi/IR 1857-78-1-3 178

3. Thriveni/IR 207 1-251-1-1-3 483

4. Annapoornn/IR 20 30

SR «Jyoth j/Anna poor nn 280

6. Jhnrnthl/m 1702_-74-3 141
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3.21. coo tcd. . .

[ Thriveni/lIH 1702-74-3 165
8. Jyothi/lit 2153-379-2-3-5 254
0. 13 1702-/CH.5 224
10. Jyothi/Zlit 24 100
11 . Thriveni/13 1702-79-3-1-2 28
12. li 1702-74-3/Annapoorna 27
g. 13 1702-71-3/Jyothi 33
14. Jaya/lH 1820-210-2 137
15. Thr iveni/Jdyothi 15
10. Jyothi/Zlit 2G 25
17. Jyot i/1-7 2035-290-2-1-1 02
13. Cul.12811/Si 26 110
19. Jyot!lii/12 2071-170-1-2-1 105
20. Ohara thi/l1l«¢¢ 2 7544 179
21 . Jaya/lnt 20G3-05-2-2 30
22. Jaya/Zlit 1032-03-2-2 30
23. 13 1702-7 1-3/,/Aiiiiapoor in/Clienne 1lu 9
2 1. Jaya/l | 2071-1 79-0-5 24
2 Jaya/l 1 2153-118-1-3-2 38
I Jaya/ 13 2153-20-3-5-0 102
2°7. Ohara Ihi/T t 2071-25-1-1-3 180
23 . Java/Zl./ 2001-18 1-10 115
20. Jaya/Z1l( 1 77
30. Jaya/ 1< ,907 1-25 1-1-13 39
31 . 3e le("lionh ol On1l. 12H11 27

37 68

The following fresh ci'ohhch were nlan made during | he
year. The parents 1i1nvolved 1iIn these crosses carry resistance

to pests and diseases In addition to high yield potential.
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10.

12.
13.
11.
15.
1G.

17.

18.
19.
20.
21.
22.

23.

2 1.
2",
20.
27 .
2M.
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Jaya//Jyothi/l3 26.
Bharathi/13 2071//Jaya/13 1820
Jaya/Thriveni/13 2071.

Tbriveni/13 2071//Bharaithi/Z/lIR 2071.

Jaya/ZSi 56

Jaya/l13 1632//Jaya.

Jaya/Zl13 4//Jaya.

Jaya/l3 2058//Jayu/U 2003-
Jaya/l3 2058//Jaya/l3 2071.
Jaya/U 2153//3havani .
Jnya/lR 2058//Mashoori.

Oharathi/13 2797//Thriveni/13 1702.

Bharat hi/Zlit 1702//Jaya/lH 2153.
3harathi/Zit 1702//13 1702/12811.
Jaya/13 2071 /Bhara thi/T.J 2071.
Jaya//T(N)I/Ptb.15.

Tin*iveni/13 2071 /0Ohara Lhi/U 2071.
Jyothi/l | 1857//Thr ivoiri/ZlJ 207L.
Bharat hi/Zlit 2071//12811/11 26.
Jaya/Dhara thi/ 13 2797

128:11/1it 2G//Jaya/llt 1820.
Jhnrathi/13 2797//Jaya/.1 3 LG32.
Jaya/Zli 2153//23178.

Java/T.3 2071 //f.iashnori .

Jaya/l I 2058//Mnshoorj .

dJnyn/17{ 2153//1 'nshoor i.

Jayn/ld 2153//Jayn/l t 2071.
Joyo/U 2058/1 1 8/1025.

DPH-05V COMPLEX

The bro’wvn plant hopper is the most serious of all pests
affecting rice in Kerala. Almost all the varieties arc highly
susceptible to this post. It also riots as carrier of grassy

stunt virus.

In.order to i1dentify varieties resistant to
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this pest,- a project was initiated in 1975-76 with the

generous financial assistance of the Ford Foundation.

During the vyear, all the available breeding materials
in different generations were screened under field conditi-
ons at Mannuthy, Pattarabi and Moncompu, the endemic areas
for brown planthopoer incidence. The intensity of incidence
of the pest did not touch the threshold level to cause heavy
crop damage at Mannuthy and therefore, precise asscsseraent
on pest tolerance could not be mode at this centre. Based
on the field tests at Moncompu and Pat lambi, 490 selections

verc promoted for further screening during the next year,

fie parentages of the lines selected are given below:
Parentage Noe.selected

J. 3harothi xId 2071-G25-3-1 103

2. Thriveni x 11 20G1l- 464 75

3. Thriveni x Kudgo 96

1. Tririveni x 14 1539 12 6

In addition, the following crosses were mode between out-

sland jng varieties and BPH resistant donors during tlic year.

. Ptb.33//(Anna/LrtN) 16. dnyn/Td 2071-625

2. Ptlj.33/Jyothi . 17. 11 2071-625/Pth. 15.

3. fhri veni/Ptb.33. 18. 11 2071-625/~t.t.21.

1. 13 5/Ptb.33. to. 11 1561 -228-3/Ptb.21.
5« Jnyn/P t!j.33. 20. 12 1561-228-3//0rpandy.
O. ..t 1501/Ptb. 33. 21. 7fi/.Inyn.

7. (Annn/l.. *N)//P1 h. 33 . HR%. 165/.1aya.

8. dham thi/P1» 33. 23. 203/dnyn.

9 ! S5/tlriraliii. 21. 227/daya.
10. 208/Thri veni. 2.> 253/daya.
11. (Anno/LMN)/Thr iveni . 20. 208/dnyn.

12. Jayn/Pt4.18. 27. 2 13/Thriveni

13. Jayn/Plb.21. 28. Annn/Lf &N/253

14. .Joya/1 | 1501-227-3. 29. 227/Thriveni.

15. JIJnyn/117 30. Id 32/Ptb.33. could....



31. IR 26/Ptb.33. 44. 24684/Jyothbi.

32. 234/1IR 26. 45. 24663/0.perrennis.
33. Jyotbhi/Z245 46. Aswotby/Jyot hi

3i. 79G0/Ptb.33 47. Pankaj/24G78

35. 793/?tb.33. 48. 24684/Robini.

36. 6-9-9/F tbh.33. 43. Joyonthi/ni

37. 1281li/Ftb.33. 50. H4/Jdyothi.

39. 10-1-1/Ptb.33. 51. HI/Joya.

39. ARC 6650/Jayn. 52. I 105/Jaya.

40. Ptb.33/1ST 1444 53. 21663/IP 5.

4t. Jaya/HI 5J. Blue Bonne t/T*alinj a.
12. Dharatbi/24 663 55. Jaya/2 1659-6.

13. 246G3/Bharatbi

fop first generation hybrids will Ijp raised (luring
1176-77.
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A CROHOMY
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Ag -1.1.1.1.

Moderate nitrogen technology

Nitrogen 1i1s a costly 1input. Therefore marginal formers
cannot afford to apply larger doses to rice crop. Moreover,
nitrogen use efficiency 1is low in lowland rice fields,m. Can

efficiency of applied nitrogen be increased by modifying
tie time and rate of annlicaiion? The study 1iIs aimed at

answering this question.

The experiment was initiated in 1974-75 and wa9 conti-
nued iIn 1975-76. The test variety was Aswathi, a mid dura-
tion dwarf indica rice. Nitrogen was applied at 100%, 75%
and 50% of the present recommended dose of 90 kg/ha for me-
dium duration rices 1In three fractions during the different
growth stages of rice as detailed under Table A.lI. Phos-
phorus and potash were applied as basal dressing at 15 kg
each per ha in all the plots excent In treatment S. Alto-
gether there were 8 treatments with each treatment replica-
ted |1 tines In a randomised block design.

Table A.l. Grain yield corresponding to different treat-

ments in the moderate nitrogen technology
expel* jmen t

_— Percentage of nitrogen applied Grain yield
No. Plant- Initiol Mid til- Panicle Total ——
irig till or- lor ing 11j tia- First Second
1ng (30 DAT) lion cron cron
110 DAP;

1 50.5 25.00 25.00 100 3509 2404
2. — 50. 0 25.00 25.00 100 38 GO 2271
3 37.5 7 18.75 13.75 75 370 2349
i - 3.5 18.75 18.75 75 3713 2377
5. 3.0 12.50 12.50 50 37 13 2271
G. - 25.0 12.50 12.50 50 3548 2053
7. P205 and K20 only 2963 2104
8. No manure 3002 17 92
CD (0. o05) 335 371

DAT = Days after transplanting.
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No narked yield variation was observed due to rates of
nitrogen application (100, 75, 50% of 90 kg N/ha) showing
thereby that the present recommended dose can be reduced to
50 percent under adequate crop management including tine of
application of nitrogen (Table A.l1.). Relatively more yields
were obtained under all the 3 rotes of nitrogen when the
basal dose of nitrogen was postponed to initial tillering
phase of the crop (15 DAT) during the rainy season. Nitro-
gen top-dressing at initial tillering favoured the product-
ion of larger number of panicles per hill and this contribu-

ted to higher grain yield.

jig.1.1.1*2.

Phojphate and potash manuring of rice

This investigation was initiated in 1971-75 in order to
find out whether application of phosphorus and potash' could
be skipped over for one or more seasons wi thout affecting
yield as an economy measure under resource constraints. The
treatment details arc presented in Table A.Z2. All the treat-
ments were supplied with a uniform dose of 79 kg N/ha iIn 2
instalments at planting and panicle initiation stages. The
levels of P205 and K20 were 35 kg each per Ilin. Roth these
nutrients were applied at planting according to treatment
schedule. The test variety was Thriveni, an early duration

rice.

The design of the experiment vns randomised block with

\ replications.

As in ttie previous 2 seasons, treatment differences
were not statistically significant on panicles/hill as well
as grain yield (Table A.2.). However, there has been a
definite decline in yield |In the plots receiving neither
phosphorus nor potash continuously during Lho last 4 seasons.

The reduction in yield on account of continuous npplica-
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cion of nitrogen alone (Treatment 19; without P205 and K20)

was 429 kg/ha on an average of 2 seasons in 1GY5-7G compa-

red to treatment 1 receiving N, P and K regularly.

fable A.2. Response of Thriveni rice to nitrogen.phosphorus
and potash.

T r e a t me n t Grain yield(k”~/ha)
1974-75 1975-76 1975-76
First Second First Second First Second
crop crop crop crop crop crop
1. NP K TP K N P X M B K 3538 2581
9. ., K N - K i P K N - K 3758 2271
3 N - K N P K N - K it P K 3695 2337
P K N - K v K N P 3 106 2135
o « - K v. P K M- K Y 3 G38 2337
6. N P K N P - N » K P - 3Go8 22-19
/ N P - N - K N P - N P X 3781 2083
R. M P X P - T - i P X 3027 2194
: P - M P K N P - s P - 3019 23. 5
109. e - - N - - v - - N - - 3263 2017
F (9.05)

-, skipping over onp Lication of P or K according to
posit ion.

These results show that phosphorus and potash can be
skipped over for one nr 2 seasons wilhoul significant vyield
reduction in the rjec soils of Pal tambi. Tlic status of ava-
ilable phosphorus and potash in these soils is adequate

enough lo qunorl olnnt growth and production for one or two

seasons*

lge1l.1.1 .3.
Product Jon potential of early duration rices
The production potential of 3 very early duration rices

evolved by hybridization and selection nt the Agricultural

College and Research Institute, Vcllaynni wan evaluated in
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Lhis exper imen t. The treatments comprised of 5 varieties
(C 47-41, C 28-26, C 24-20, Annapoorna anrl Hohini) and 2

levels of nitrogen (75, 90 kg/ha). The design of the experi-

ment was randomised block with 4 replications.

Half the dose of nitrogen was applied at planting along-
witbh phosphorus and potash at the rate of 40 kg each per ha.

The rest of the nitrogen was top dressed at panicle ini-

tiation.

The experiment was conducted during the second crop

season of 1975-76.

The cultures C 28-20 and C 24-20 were the earliest
among the varieties tested. They recorded a total duration of
83 days from seed to seed. The culture C 17-41 was on par
with Annapoorna in duration (Tabic A.3.). Rohini and Anno-
poorna, the local checks, were far superior to tho early du-

ration pre-release cultures, recording respectively, 3526 kg

Table a.3. Yield potential of early duration lices
Total Orai i I
Variety _ in yield P“UIuetl
durat ion iiczlisl vity(kg/
(days ) at 75 kg at 90 kg I<ean hasday)
N/ha N/ha
1. Rohi uj o8 3538 3513 352G 36.0
2. Annapoorna 91 3571 3079 3G25 39.8
3. Culture 47-11 o1 2025 279 1 2708 29.8
1. Culture 28-21 83 23 50 22 07 2309 27.8
5. Culture 24-20 83 2575 251 7 25 16 30.7
CL (0.05) 382
and 3G25 kg of grain per hn. In terms of productivity per

day also these varieties were significantly superior 1o Ihe
Velloyoni cultures. The culture, 47-11, however, showed

promLse.



— 45 —
None of the test varieties responded to the higher dose

of nitrogen (90 kg/ha).

iO"ml«tal«4l

Sagar, a new fertilizer material

'Sagar' is claimed to he an excellent fertilizer supple-
ment for field crops. It contains, in addition to nitrogen
and potash, secondary and trace elements. Effect of sagar on

the yield and yield attributes of rice was investigated in

lails experinrnent.

5ogar was tried at 290 kg/ha singly and in combination
Tith the full and half the nresent recommended doses of nitro
gen, -ohosphorus and potasli for medium duration rices

[90 : \~: 5 kg/ha) (fable A.4). The (est variety was Jaya.

fa.ile A.l. Tirspouse of Jaya rice to 'sagarl.
Produetive Grain yield
Treatments tillOrs/ha (kgZ/ha\
First Eecoud First Second
crop crop crnp crop
1. No manure (control) 1.5 1.9 4220 2558
2. Sagar at 209 kg/hn 1.7 | .8 1309 2047

3m Jagar at 9 kg/hn + 19 kg N, 22.9
kg P205 & 22.9 kg K20O/lla 9.3 9.7 1088 3291

im Sagar at 200 kg/hn + 19 kg M,
22.9 kg P209 and 22.9 leg

K20/ha 9. 7 9.9 4780 3201
5. Sagar at 0 kg/Z/ha + 90 kg N,

19 kg P209 and 49 kg K20/hn 0.0 9.9 91 7t 3324
0. Sagar at 209 I<gZ/ha + 90 kg N,

19 kg P209 &45 kg K20/ha 9.2 0.9 4971 3201

CD (0.99) 380 339

Sagar by itself produced no significant vyield increase

( Table h.4.) during both tbe seasons of 197,9-70. It also
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failed to exhibit any positive effect on growth and product-

ion as a fertilizer supplement. Similar results were recor-

ded during 1974-75 also when the ¢trial was Iinitiated.

. .1.1.1.5.

Scedl ing-root-dip in phosphate slurry

This experiment was initiated iIn the second crop season
of the current year with the objective of understanding the re
lative merits of soil application of phosphorus and seedling-
root-dip In phosphate-soil-slurry. Response of transplanted
rice to phosphorus was studied using graded doses of phos-
phorus in tlie form of superphosphate (Table A.5.). The test
variet v was Aswa t'hi.

fable A.5. Tesnonsc of rice to phosphotc application;
second crop, L97G-7G.

Trca tmen | Produc tivc Orai ll
liller/ yield
hill (kg/ha)

1 Control (no P) G.G 3785

Toil npolicalion of 30 kg P20f,/ha G. 8 3180
3 Toil apnlicaljon of 45 G.3 2831
1 -do - GO (i. 7 30G1
' <Tecdljng-r001-dip in phosphate soils lurry

nt 8 kg in (60 X/ superphospha lc,

150 kg soil, 500 litres water) G.7 3289

Tcr-dlinr rool dip in pliosplintc-so il-slurry
at 1G kg PoOg/li 1 (100 kg superphosphate,

100 kg soil, 500 1. stiler) G.5 30-18
Seedling root dip in plmsphale-soil-slurry

at 21 kg Pp0O5/ha (150 kg nupernhoBphnlo,

350 kg soil, 500 lit. water) 6.1 2877
Seed ling-r00 t-fl jp 11 nhosphate-soil-slurry

at 32 kg P205/hn (200 kg superphosphoto,

300 kg soil, 500 1it.water) G.7 3487
F (0.05) N. S.

All treatments received N nt 90 kg/Z/hn and K20 nt 45 kg/hn.
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The test variety exhibited no marked

phosphorus. In fact, higher

plots receiving no phosphorus (Table A.5).

there is a critical level of phosphorus

vhich addition of phosphate 'will only depress
Similar results hove been recorded in other
phosphate manuring.
Ag .l .1 .1 .7.
Newer fer tilizer noter j.als

An unreplicoted observational trial

the year iIn order to identify effective

for lowland rice. The treatment details are

laljle A-Ge

fable A«G. Grain yield of
ferent treatments in

Mayal rice

Grain yield
Fjrsi

Irea tmen t
Control N)90 kg/Zha; Ppf)5 and KpO:
45 kg ench/ba
Treatment 1 + 1jme al 250 leg/ha

3. Tre, tmont 1 ¢t 'Geolime' at 250 kg/bn

1 treatment | + 'Gan.jecvnni' al 250 Icg/Zh.i
freatmenl 1 + ' Nu-sonrl inl snrny nt
2 kg/ha nt 20 DAT and 35 DAT
Treatment 1 + ' labor' spray at 2 leg/ha
at 20 DAT and 35 DAT
Nitrogen it 00 kg/ha; 120 al 15 kg/ha
and PpO.-; as slurry at 22.5 kg/Zlin
(root dip) (Firstcrop only)

M "Algo (algo powernnnlied on soil sur-
face at 70 g/100 m#)

9. N at 15 kgZ/hn dissolved in wn(er, ehurnrd
for 2 mnilles andanpllcd on soil surfnee
(F205 and KpO 15 kg encb/hn)

in. Treatment | + '"multiplex' snrny at 2 kg/Zhn

at 20 DAT nnd 35 DAT (second crop only)

This

response

yields were harvested

in the soil

trials

fertilizer

described

corresponding
the observational

cr op

1SRS
4888
15L5
173 7

4 132

4GR7

)02 9

41 63

1838

Indicates

to applied

from the

beyond
grain production

also on

was conducted during

materials

N

to dif
trial.

(kg/bn)
Second

crop

27 62
3105
28 G2
31 05

2519

2540

2318

2318

3028

that
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None of the new materials produced marked vyield
over the control (the present recommended dose

Therefore, no valid iInference can be drawn from this

The grain yield data are presented

--£.1.1.1.19

Effect of bacterial fertilizer and aupercunpost

ft

Azotobactor 1s considered to be a source

trogen enrichment for ri.cc soils. This organism

soil surface and fijies atmospheric nitrogen.

mercial preoaration of azotobocter (azo)

on the growth and

of N,

Effect

Increase

f)

trial.

in Table A .6.

of natural
thrives

of a com-

micu! of lowland rice was i1nvestigated during 1975-76.

le A.7. Crain yield corrcspondi.ng to different

In 'Azo-supercompostl experiment

Treatment

Crain yield
cron

First
. Control (no nitrogen) 2796
Q. Nitrogen at 90 kg/ha ] 157
3. -do- 45 ' 3590
1. -do- 30 y 31 L1
Je -do— 15 ,, + Azo 3 1I'M
G -do- 30 F Azo 3080
/7. Azo alone 2702
P. Azo » Amp.molybdn le at 1 kg/hn 2R72
0. Azo + line at 250 leg/Zhn 30 12
19. rzo + Ann. no lvbda te at 1 kg'/hn +
lime at 250 kg/hn 292 9
11. OO0 kg N/ha + simorcomposl nl 5 t/ha "7 G2
12. Sunercompost at 5 t/ha + Azo 2GG 1
C.C(0.05) 0.3.

The treatments iI1ncluded 3 doses of

aud 33# of the present recommended dose

rices),

for

Nnitregeu

azo', lime, molybdenum and supercomnost

treatments

(kg/ha)
Second cron

2228
28 91
2891

2874
28 91
2GG4
23 11
2023
23 98

2137

3328
2285

N.S.

(100#,
mid dur ali on

In different



c >mbinations as detailed iIn Table A.7. Each treatment had 4
realications in a randomised complete block design. The va-
riety planted was Jaya. "Azo' was aoplied™~roadcast at 2.5 kg/
ha just before transplanting in addition to seed treatment in
the nursery at the rate of 20 kg per kg of seed. All the trea-
tments except 11 and 12 received a basal dose of 45 kg P205
dot ha. Potash was apnlied uniformly in all the plots at the

rate of 45 kg/ha at planting.

1Azo0l, by itself produced no marked effect on crop growth

and production. Addition of Ilime, molybdenum or supercompost
or a combination of all these supplements did not improve 1its
efficiency. 1Azo"' thus proved to be ineffective under swampy
ridjlion (Table A.7). Significantly higher yields were ob-

tained when nitrogen was applied in combination with supcrcom-
post (treatment 11). This treatment yielded, on an average of
2 seasons,521 kg/ho more grain than treatment 2 which received
an c'ojal amount of nitrogen but 110 suncrcomnost. Supcrconnost

tons proverl to be beneficial for rice.

Ag.l.1.1.20.

-p.:~on.se of rice to INnjcronulrjcnts

Perllr-r trials <Ol micronu trlent s were conducted In culti-

/at.'rs' fields at Kumbidl, Mnnnnrghnt and (Cova Imaminm in
1072-73. These trials i1ndicated moderate resnonse to applied
copper and molybdenum. based on these results, an investiga-

tion was initialed in 107,1-77 ((1 study the response of trans-
olanted loivlond rice to zinc, copper, molyidemim and magnesium
(Table rt.8). The design of the experiment was randomised block

replica ted 1 I 1lnes.

All the treatments received n uniform dose of nitrogen,
oboaohorus mid potash, respectively, at 90, 45, 15 kg/hn.
The milcronutrlents were applied nt the early tillering phase

of the crop. The test variety was nswnthJd.
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as In tbe x”revious year, the treatment differen-
ces did not touch the level of statistical significance du-
ring both the seasons (Table A.8). The crop the control
plots also did not show symptoms of micronutrient deficiency
at any phase of growth. Regular application of organic manu-
res in the rice fields might he one of the reasons for the
lac'; of response to microelements in the Pattambi rice soils.
fable A.8. Response of Aswathi rice to microelements and
magnesium
Hate of Panicles/ Groin yield
Treatment Form of nutrient apolica- hill (kg/ho)
tion pirst Second First 5eo
(kg/Z/ha) crop cron crop Ccr
e Control 4.9 5.5 3834 2861
m zi uc Zinc sulphate 15 5.6 5.1 3717 07ns
b e Zinc 1) 30 5.3 5.5 Q0§ 3081
1. Copnor Covipcr sulphate 25 6.0 Oe 37 91 3095
Coppor JI 90 55 5.C 3573 28J7
*« agnosjum Magnesium sulpiiate 109 fe ri 6.1 37i7 2803
7+ ikirne sium 3J 200 5.1 0.1 3747 306w
M. Mo lyhd f mMi Ammonium molybdate t 5. 2 L. 3181 29098
ﬁL- v, v ile men , T W J.9 J.8 3791 2963
N. /Zarm year manure (control) 5000 5.5 5.8 3834 2948
(9.0 &) N.S N’3.
v o Lo o121,
Oil os nitrification inhibitors
The relative efficacy of some of the indigenous oil co-
kes in their capacity to increase the offjcicncy of applied
nitrogen was studied Iin this experiment. There were G treat-

ments replicated 1 times in a

(Tn lie A.9.). The level of

nitrogen was 90 kg per

ha

randomised block design

N

the



51: -

form of urea. Twenty-four hours before apolicatinn, urea was
blended with powdered cakes at the rate of 29 percent by
weight of the fertilizer. Phosphorus and potash were applied
at 15 kg each oer hectare os basal dressing. The test

variety was 3harathi.

table A. 9. t/ean nunbejr of productive ¢tillers per hill and
grain yield as influenced by o0il cakes.
Productive tillers Crain yield
froatment per hill | 1tgZ1,9.2
First Second Fjrst Second
frop cron crop crop
1. UOrea (untrca ted) 5. G 5.9 3572 2202
2. Urea treated with
necm cake G. O G. G 3 192 221 1|
3. Urea treated with
maro 11i cake 5.3 G. 7 3152 2262
I. F'rca treated with
punna cake 55 6 .(1 3532 2121
5. Urea treated wilh
karimkofta cake 1.1 r,. r 3G1l1 22 51
6. Urea treated with
ruboer cake 5.1 F>.'} 3GtL 2333
c.l(o.0r) oW N.3_
i'he data on produet ive tilLers/h ill and grni ii 4irid
showed no significant diflere nee belween 1rrii.inis during
both the seasons (Table i.0). The 1reml "f I'm results, liow-
ever, indicated that rubier cnke, knr imlvot (a eake and punna
were
cake/slighlly superi or to l)eein enke iii increasing efficiency

of apolied urea.
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Agronomic Research under the All India Co-ordinated

Rice Improvement Project

-.g.ICAR 1.1.1.8.

Yield potential of early duration rices

Pive pre-release early duration rice cultures were eva-

luated under four Ilevels of nitrogen during the second crop
season of 1975-76 in order to identify nitrogen responsive
varieties for large scale adoption. The pre-release cultures
were IET 1-141, IET 2233, IET 2590, IET 3262 and IET 2881.

-latna, Jyothi and Thriveni were used as check varieties.

The trial was laid out in split plot design with varie-
ties in ttie whole plots and nitrogen levels (3, 40, 80, 120
Itg/ha) In the sub pin Is. There vore 3 replications. Nitrogen
was apolicd in 3 splits in the proportion 2:1:1 at planting,
tillering and panicle 1i1nitiation stages. VIl the treatments
received 80 kg P205 and 50 kg KpO per ha uniformly as basal
dress i ng.

Table A .10. Grain yield corresponding to different varieties
and nitrogen levels in the nitmgon-vnrioty trial.

JOlal du- Oraill P fl ti- Ni trogcn Grain
/ar ;e ty/Ou 1lfurc ronuetl J

rati Ol viel(l vity/ha/ (kg/ha ) yield
(days) (kg/Z/ha) day(kg ) (kg/ha)
IET 11 102 27 63 27. 1 0 1662
2933 07 1330 11.7 JO 207 2
250R 08 20 1Ir, 20. 0 80 2197
3262 110 17 10 15. 5 120 2127
28R 1 103 1101 11.1
7n 1na 0') 1901 10.2
Jyn tiii 100 2502 23 .8
Tlir i veni 100 2004 20. 0

CD(9.05) 527 192
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Response to applied nitrogen was generally low owing to
toe moisture stress conditions that prevailed during the sea-
son. On an average of all the varieties tested, response was
10.25 kg of groin per kg of nitrogen at the 40 kg/ha level and
5.56 kg of grain per kg of nitrogen at the 80 kg/ha Ilevel. None

rr[ the varieties responded to nitrogen significantly beyond

-® kg /ha.

The pre-release culture IET 1144 (Taichung (N)I x Co 29)
and the Ilocal choice, Jyothi recorded signjficantly higher
yields over the rest of the varieties with tiic former regis-
tering an increased .yield of 171 kg/ha over the latter which
yielded 2592 kg/ha. In terms of productivity per day also
these 2 varieties were superior to the others tested (Table

A. 19).

Ag. ICAIit 1.1.1. 19.

Nitrogen management for early duration rice

The objective of this oxpcrimont was to study the res-
ponse of transplanted early duration riee varieties to nitro-
gen as affected bv rote and time of application and plant po-

nwiation density.

lhe treatments comprised of 2 spaeings (15 on x 10 cm;

15 cm k 29 cm), 2 levels of nitrogen (o, GO Il:g/Ilm) and 3

sLngos of application. Altogether, there were 10 treatments
as detailed in lable A.l I. The design of Iho experiment was
r mdomised block with 1 replical ions. The test variety was
Thri vow i .

Application of GO kg N/hn in one dose at planting resul-
ted In a mean grain yield of 2777 leg/hn which was equivalent
to a nitrogen response of hardly G kg of grain nor kg of ni-
trogen. Ilesnonse to nitrogen increased significantly when it

was anpliod in 2 equal splits at tillering and panicle ini-



tiation treatment 5,

kg of

stages as in
nitrogen being 14.2 Kkg.

rogen at planting and panicle

ment 3 also produced equally good

of grain per kg of applied

application of

t.iat split

ats stages is more effective
tirely at planting.

(kg/Z/ha) of
density and

Grain yield
enced by plant
of nitrogen.

Table A.11.

\Y Nitrogen application Spacing(cn)
at (kg/ha)
planting tillering P.I. 15x10 15 x 20

1. — - 2310 255G

2 GO - - 2781 21 73

<10 T 20 311 3 3193

30 1o 15 3047 3013

Flm = 30 30 3179 3393

Mean 2886 2991
C.L. (0.05) Ke)m
Lonsi Ly of planting cxerled no innrked

yield and ni frozen response. Tlie

Lrogon and planl density Wwas also not

orehfmoseﬁted in Table A 11.

Ag. ICAR 1.1.1.13.
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aljtT these relate to placement, split application and-use of
slow release fertilizers. In this investigation, the rela-
tive efficacy of 2 slow release sources of nitrogen (sulphur
coated urea and 1isobulylidene diurea) on the yield and vyield

attributes of transplanted rice was studied.

The trial was conducted during the first crop season with
10 treatments replicated 4 times Iin a randomised block design
(faole A.12.). The variety tried was Rohini, an early durat-

ion dwarf indica rice.

Table A.12. Grain yield as influenced by sources and times
of nitrogen application

Tr. N applied (kg/ha) at Grain yield
flo. Plan ting TillLering P. I. (kg/ha) Rank
1. — 3172 10
O. 60 — 3G15 6
3. GO* — — 11 GO O
1. 30* 15 15 4023 3
5. 40* — 20 4158 1
G. 60" —T o 3913 4
7. 10 " 20 3705 8
S. 40 2 OF 37G0 i
0. 30 15 15 30GG 9
r>. - 30 30 30S5 5
oL (0.or,) 121
?.1. raniele inilialion; *, SCO; O, 13M.

The slow relrngo sources of nitrogen 1c.SCU (Sulphur
coated urea) and I3DU (Isolni tyl iclone diburea) were observed to
oo significantly superior to ordinary urea when applied enti-
rely at planting. Sulphur coated urea recorded a mean res-
ponse of 1G.5 kg of grain per kg of nitrogen while ordinary

urea vyielded only 10.7 kg of grain per kg of nitrogen.



-2 56: -

Response of IBDU to applied nitrogen was 12.3 kg of grain per
kg of nitrogen.

The maximum yield of grain was recorded by the treatment
(Tr.5) receiving 40 kg N/ha as SCU at planting and 20 kg N/ha
as top dressing at the panicle iInitiation stage. There was,
however, no significant difference among trea tinents 5, 3 and
. All these treatments received SUC in various proportions

at planting.

The study indicates that we can do away with top dressing
provided slow release sources of nitrogen arc applied at

plantjng .

Ah . ICA-t 1.1. 1.5.

Oharnica! control of weeils In dircc l-sown rice

Teed control by traditional methods is far more difficult
and expensive 1In direct sown rice than iIn transplanted rice.
CJemical control of weeds, therefore, 1i1s gaining recognition
iIn direct sown rice. The relative efficacy of some of the
new chemicals on the control, of weeds 1in di rcci-seeded rice

under puddled conditions was investigated in this experiment.

The cxncri icnl was laid out 1in randomised block design
with 1 replications. The treatments comprised of 8 pro-emer-
gent granulated herbicides iIn 0 combinations and an untreated
control (Table A .13 ) The chcmirnls were applied on the 7th

day after sowing.

The test variety was | ( 20. The seed rale adopted was
LOO kg/ha. The crop received 25 kg N, 00 kg PpOo and 40 kg
X20 per ho at solving. Nitrogen was top dressed at the ¢til-

lering and panicle initial ion stages at 20 kg/hn each time.

Among the herbicides tested, USD 2548 was the most
toxic to the young rice seedlings, the rate of mortality being
as high as 0O percent. Mon 0385 also caused severe injury |I"

the seedlings when it was applied In combinn(ion with 2,4-D.
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In the absence of 2,4 -p, it W as less toxic. 3enthiocorb/
2 1 , Dutachlor + 2,4-D and C 288 were less toxic compared
to the chemicals mentioned above (Table A.13)*
Table A .13. Visual ratings on phytotoxicity, weed control and
grain yield as influenced by herbicides.
Hate of Toxicity Weed control Grain

h i?a Lmen t
aopln. rating rating yield

(kg a.i/ha)(20 DAS) (30 DAS) (15 DAS) (kg/ha)

1. Mon 0358 0.5 2.90 2.30 2.30 3368
N
- '-on 0358 +

J.,1-D I?E 0.25 + 0.5 3. 75 1. 99 1. 25 3316
.8. 3 283 0.5 2. 09 1.009 1.25 3395

. C .19 190/

, . -D I P S 0.7 5 3 .90 1 .25 1. 40 3211

je Las tmi/

2, ;-0 IPS 1.0/70.25 3.00 1. 59 1. 50 3395
6 . UusJd 358 1 9.7 5 1.30 3. 99 2. 90 27709
/7. 133 3581,+

2 ,;-d IPS 0.5 + 9. 5 1.99 i .90 1. 10 3 163
8. Jutaciilur +

2 , 1 -D I P S 0.75 + 0.5 O 90 2. 00 1.63 3174
0. 3culhioearb/

2,1-D IPS 1.0/70.5 2.7 5 1.50 1.6.9 307 1
0. i uweedcd control (1.00) 5.00 5. 00 2016

C . i>. (0.05) 626

‘end control ratings carried out on the 30th day and

the 15 th day after sowing iml ion led that CcC 288, C 19190/
2,1-D and Destun/2,4-D, Bulnchlor + 2, J—19 and <cnthiocnrb/
P,I1-D were quite effective on weed control. usb 3518 and
Mon 0385 did not give adequate weed control in the absence

of 2, 1-n.



3enthiocarb/2,4-D produced the highest yield of 367i
ng/ua, the percentage of increase in yield being 82.2 over
the untreated control (Table A.13). Machete + 2,1-D ranked
second in yield, recording 3471 kg/ha. In suite of being
toxic to young seedling, USB 3854, when apolied in combina-
tion with 2,4-D, produced enually good results as Machete +
2, 1-D. Judged for the ratings on toxicity to seedlings, weed
control and grain yield, it is concluded that Benthiocarb and
Butachlor can be safely used in combination with 2,4-E for

m-.ed control in direct -sown rice under puddled conditions.

Ag. ICAR 1.1.1.11.

Nitrogen management for mid duration rices

Nitrogen use efficiency can be increased considerably by
ejj-'lying the nutrient at a time when the plant 1iIs able to
make the best use of it. The optimum time of aerification of
nitrogen under a moderate level of application for dwarf and

tail rice varieties was worked out in this experiment.

The experiment was conducted during the second crop
season with 2 varieties differing in plant tyne (Ptb.20 and
Jnuari, tali and dwarf, respectively) and 8 fractional appli-
cations of nitrogen. The treatments were replicated 1 times
iIn N randomised complete block design. The test varieties
Mere transplanted at a spacing of 15 on x 15 cm. At planting

phosphorus and potash wore applied at -15 kg each per hectare.

The treatment differences wore statistically significant

on gra in yield.

Application of the entire dose of nitrogen (50 kg/ha)
at planting resulted in a mean grain vie ld of 3010 kg/ha,
response being 11.8 kg of grain per kg or nitrogen. The best
results were, however, obtained when 50 kg N/hn wns applied

as topdressing 7 days before panicle 1initiation. Nitrogen
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topdressing at this stage produced an vyield

kg of grain per kg of applied nitrogen. Fractional

tion of nitrogen in 2 equal instalments -

and 25 kg 7 days before panicle initiation -

be effective, producing 15.5 kg of grain per kg of

and Ptb.20 as
of nitrogen.

Table A.14. Grain yields of Sabari

by time of application

response

of 18.7

applica-

also proved

25 kg at planting

to

nitrogen.

influenced

_Tine _of _applica t_ion_.2i Nlkg/bal _Total N Variety
NoO. pl_ant- T_itle- 7 days lj:_ r-]__- (Ieg/ha)Sabari Pth. Mean
ing ring fore 7. d1e 20
1. — — — — 2121 2714 2418
55 — — 50 2518 3522 3010
. “‘ 50 - 50 2889 328C 3081
’E:- — — 50 50 3158 3556 3354
1 25 25 50 3017 2727 2956
I 25 — 25 50 2653 3121 3037
Ye 25 25 50 2545 3320 2029
X 25 25 50 2023 3468 3192
mean 2727 32 53
Te*+(0.05) 94 1SO
The Ilocal toll cultivnr, Ptb.20 proved itself to be su-
perior to the dwarf variety, Sabari, the difference in yield
bejup 520 kg/hn. The dwarf variety succumbed to severe 1inci-
dence of case worm during the 1initial ¢tillering stage and this
night be the reason for its poor performance. Fib.20 was prn-
c icolly free of pest iIncidence.
The study indicates that rice requires a reasonable am-
ount of nitrogen nt the panicle 1initiation stage and that
the boat tdJme for topdressing nitrogen is 7 days before pn-

nicle 1nitiation.
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Ag. | 1.1.1.09.

I-anagecieiit of noncash inputs

Age of seedling is a component affecting the ultimate
production in transplanted rice. The effect of age of seed-
ling becomes more critical as the duration of the variety
decreases. In this experiment, agronomic manipulations su-

itable for increasing the productivity of older seedlings

7/0r « worked out.

The experiment was laid out Iin a randomised block

design. There were \ replications. The treatments were:

1. Old seedlings (30 days) - deep bunch planting
(6-7 cm deep, 8-10 seedlings/Zhill) - no nitrogen -
wide spacing (20 x 20 cm) - no weed control.

P. Treatment 1 with timely weed control.

3. Treatment 2 with 50 kg N/ha.

Old seedlings - deep bunch planting - close
spacing - (20 x 10 cm) - 50 kg N/ha - timely
weed control.
5. Old seedlings - shallow planting (2-3 cm deep)
with 2 seedlings per hill - close spacing - 50 kg
N/ha - timely weed control -
6. vnung seedlings (21 days) - shallow planting -
close spacing - 50 kg N/ha - timely weed control -
Nitrogen was applied Iin 2 equal instalments at plant-
ing and at panicle 1initiation. rhosnhorus and potash were

applied as basal dressing at 35 kg each per hectare in all

1he olots.

The test variety was .Jyollri .

The effect due to trealinents on grain yield was statis-

tically significant.

The highest vyield was registered by treatment 4 1in
which 36 dayH-old seedlings were planted in bunches under

closer spacing. This treatment was, however, on par with
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treatments 5 and 3 in grain yield and number of productive
tillers aer uuit area (Table A.15). It indicates that nitro-
gen plays a more important role than plant copulation per
unit area in grain production. The yields recorded in treat-
ments 2 and 3 illustrate this point further. Both these
treatments were planted in bunches with 8-10 seedlings per
hill under wider spacing. Treatment 3 received 50 kg N/ha

in addition. The i1ncrease in yield recorded by treatment 3
over 2 was 1277 kg per ha ie. 25.5 kg of grain per kg of

applied nitrogen.

2
Table A.15. Flowering duration, number of panicles per m

and grain yield as influenced by age of seed-
ling, plant density and nitrogen.

Trca t- Floweri ng No.of panié£ Orain yield Produe tivily
me nt duration cles per m (kg/ha) (kg/ha/day)
(days )
1. /8 2 13 2224 20. 59
2. /8 214 2209 29. .J5
3. 79 31 6 3 18G 3t.98
79 370 3G17 33. IS
e 90 328 3533 29.4 1
6. 80 301 32G9 29. 72
C.D. (0.05) . S. 2G9

Under 1i1dentical management practices, 33 day old seed-
lings (Tr.fi) proved to be significantly superior to (he 24
day old seedlings (tr.0O) in yield potential. It recorded
3533 kg of grain per Ilin while the 2] day-old seedlings
yvielded only 3269 kg per ha.

Flowering duration of older seedlings was seen influ-
enced by the number of seedlings planted per hill. The

seedlings planted deep in bunches took 78-79 days to flower



while those planted shallow with 2 seedlings per hill took

10 more days to flower.

..g.ICAR.1.1.1.13.

Varietal reaction to brown olanthopper

High fertility conditions and thick plant population
favour incidence of nests. This i1 s particularly true of
brown olanthopper. Reaction of 2 rice varieties to brown
plnnthopper as affected by fertility Ilevels and plant popu-

lation density was studied in this investigation.

The experiment was initiated during the second crop
season of 1073-70 with 2 varieties (Jaya; IET 2815) and 4
factorial combinations of 2 levels each of nitrogen (159,
73 kg/ha) and spacing (19 cri x 10 cm; 29 cm x 29 cm). The
varieties were tried in the whole plots and nitrogen X spa-
cing iIn the subplots in a snlit plot design. There were 4
replications. All the olol's were maintained under unpro-

tected conditions in order to induce post 1iIncidence.

The intensity of 1iIncidence of 2 major rice pests - stem
borer and brown plnnthopper - was estimated during 3 stages
in. at active tillering (39 DAT), at panicle initiation
(50 DAT) and at harvest. During none ® the growth phases,
the population of brown plnnthopper did increase to a thre-
shold level and the damage due to the post was practically
negligible. (Table A.Ifi). Mat oral enemies Ilike spiders,
mites, etc. were found in plenty in nil the plots. This might
be one of the reasons why Ihe papula! ion of brown plnnthopper
did not 1iIncrease to the expected level. The rale n[ i1ncide-
nce of stem borer at the vegetative phase (dead hcnrls)
ranged from 9% to 15 in Java and 10.5 to 12.1% in IET 2R15
(.90 DAT). The higher fertility level counled with heavy
plant density per unit area favoured the incidence of this

pest particularly in -Java. (Table A. 17). 'Virile car counts



Table A.It. Number of brown plant hopper per hill as influ-
enced by variety, nitrogen and plant density.

Jaya |'atu- IET 2815 catu
30 DAT 50 DAT rity 30 DAT 50DAT rity

1. 150 kg '#ha; 10x10cm 0.5 1. 05 0.1 0.2  0.45 0.1
Q. ) o 20x20 cm 0.7 0.70 0.1 0.6 0.50 0.1
3. 75 kg N/ha; 10x10 cn 0.3 0.30 0.0 0.0  0.40 0.1
* o >> 20x20 cm 0.5 0. 10 0.0 0.4  0.35 0.1

Me an 0.5 0. 61 — 0.3 0.43 0.1

recorded at harvest showed a different trend, however.
17icier spacing favoured the inciclonee of stem borer iIn the
reproductive phase and the intensity of i1noitienee was incle-
pendent of the fertility level.

fable A.17. Incidence of sten borer (percentage) as iI1nflu-
cneed ijy variel'y , snaci ng and nitrogen.

eJay a 1ST 2815
30 DAT I'ntnritv 30 DAT | turity
t. 150 leg li/Z/ha; 10 x 10 or 15.0 0.57 12.,' 0.57
) 1, 20 x 20 cm L2.0 0. 7i 10.5 0.68
3. 75 kg N/ha; 10 x 10 cm 13.0 0. 68 1t .0 0.52
e > 20 x 20 cn 0.0 . 00 12.3 2 .68
Mea 1L 12.3 0.75 11.5 0.61
The dal a gathered mi pesl ilieidcnce indicated, in

general thit Jnyn was mure snsceptihle tc sU'n borer and

irov/n olaii thonor r than IMT 2815 unring the vegctativc phase.

The data on grain yield showed significant differences
between varieties and spneinps. There was no marked diffe-
rence between the fertility levels. Taya ont”~yielded
I3T 2815 insnite of the fact that it was relatively more

susceptible to iInsect posts. The latter variety, however,
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was earlier in duration by about 24 days compared to the for-
mer. The wider spacing of 20 cm x 20 cm yielded 3282 Icg/ha
on an average, the 1iIncrease in production being 545 kg/ha
over the closer snacing (Table A.18)-

Table A.18. Grain yield as influenced by variety, nitrogen
and plant density

‘ariety Yield N level Yield Spaci ng Yield
(kg/Z/ha) (kg/ha) (kg/ha) (cm) (kg/Zha)
Jaya 3465 150 2937 10 x 10 2737
| IT 2815 2554 75 3082 20 x 20 3882
C.D.(0,05) 614 MS . 172

"itrogcn wuse efficiency and nitrogen balance

The objective of this study was to monitor nitrogen sup-
viv Jjn the low land rice soils at different fertility levels.
The study consisted of 3 fertility .levels (no fertilizer,
1205 and KpO at 15 !'g each ocr ha; M, P0OO5 and KoO at 50,
15, 15 Kkg. respectively, per ha) in the whole plots and 1
factorial combina tiora of 2 varieties (HP <1-14; Ptb.20)
and 2 spneings (23 cm x 20 cin; 20 cm x 10 cm) in the sub

plots. The design of the experiment was split plot with 4

repliealions.

ritrogcn was observed to he the most Ilimiting factor 1iIn
rice production in the Ilow Innd rjce soils. Application nJf
nitrogen nl 50 kg/ha resulted in an yield increase of 1445
Icg/ha over the treatment receiving 'PnOr, and KnO but no ad-
ditional nitrogen, the increase 1iIn yield being of the order

of 28.9 leg of grain per Up of applied nitrogen. Applied phos

abate niul notasli resulted in an yield increase of 200 kg/ho
only over the unmnnurod control. This difference in yield
was not significant statistically thereby showing no respon-

se to applied phosphorus and polnsh.
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The tall local variety ?tb.20 produced significantly
higher yield over the dwarf, HP 4-14, the difference in
vie Itl being 442 kg/ha. The latter was severely affected by
'TLresekl disease (3L3) during the vegetative phase while

retn.20 was not affected by the disease.

The best spacing was found to be 20 cm x 10 cm for
both the varieties. It registered G117 kg of grain per ha
while 20- cm x 20 cm spacing yielded only 5129 kg grain per
ha. Closer spacing of 20 cm x 10 cm thus nroved to be more
favourable for rice nreduction to the sunny and hot second

cron season.

Table A.19. Grain yield corresponding to different varie-
ties, fertility levels and spacings.
var ety Fortiljty level Plant snaci ng
eth.20 HP (kg MPK/1.n) (cm)
J-14 0-0-0 0-45-45 50-45-45 20x20 20 x 10
58 14 5402 4964 5230 6675 5129 6117

0.L.(9.05) 119 GG3 419
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Long term experiments

fwo long term experiments are being conducted in the

:lock A of tlie Ilice Research Station 1iIn order to study the

effect of continuous application of organic manures and fer-

tilizers on soil properties and growth and vyield of transpla-
nted rice. The first experiment, designated as permanent ma-
norital trial, old, was initiated in 1962 using ?tb.2 and vtb.29

as test varieties, respectively, during the first and second
Crop seasons. The second long term experiment was started 1iIn
1973 with Java (dwarf indica) as test variety. The treat-

ments for both the experiments arc similar but the doses of

plant nutrients are different. The doses of nitrogen phos-
phorus and potash arc,respectively, 10, 29, 29 Ib. per aero
for the tall indlea variety (first ¢trial) and 99, 15, 45 Ileg
per ha for the dwarf jndica rice (second trial). Pitrogon

was applied in the forl ! green loaf, farm yard manure or
ammonium sulphate or a combination u[ nll1l those while nhos-
chorus and pol.asli wore applied, re s cctivwly, as supcrphos-

jhaLc and murinLe oi potash (Tabic C.L and C.2).

A 1l«i .1.15.

ornonont mnuurial Ilrial, old

Oal t1l0 manure applied at the rati' ot 8999 Ib/nc (19 |Ib
'f/ac ) gave significantly iiighor yield over the other manurinl
trcatnonls in the rainy firs |l cmp season, while in the second
cro 1 seas )it a eomhin.pl ion of onllie manure (2099 Ib/ac), green

leaf (2090 1ib/ac) and NI'K fertilizers (20:20:29 1Ib/ac) produ-

ccrl the highest yield. This trenlmcnt ranked second iIn pro-
duction efficiency during the first cron season. Continuous
application of nitrogen (ammonium sulphate 1, in the absence

of phosphorus and potash, reduced the yields in both the

seasons (Table C.1 )
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Table C.l. panicles/hill and grain yield corresponding to
different treatments iIn the permanent mnrurial
trial, old

hill (kg/ha)
First Second First Second
crop crop crop crop
Cattle manure at 8000 Ib/ac 5.8 8.4 3442 34 90
Crcen leaf at 8000 Ib/nc 5.6 10.0 2644 3179
3 Cattle manure + green leaf at
4000 Ib each/ha 5.7 9.1 3165 3544
An.sulphate at 200 Ib/ac 6.6 12.6 2773 3030
Cattle manure at 4000 Ib/ac +
Anm. su 1lpliate nt 100 Ib/ac 6.3 10.4 3185 3632

Crcen leaf at 1000 Ib/ac +
u-ir. .suluhatc at 100 1b/uc +

Situer nlios™ha te at 125 Ib/ac -r
mur iate of pota h at 33 1b/ac 6.8 11.3 3152 2612

Cattle manure at 2000 Ib/Zac +
green leaf at 2000 Ib/ac >

_ 0.0 10.4 3210 3801

Ain. su luhn (e at 100 Ib/nc +

superphosphate at .125 Ib/ac +

.nriale of potash at 33 Ib/ac

Am. su 1phn lc at 200 Ib/nc +

super ohosnhn tc at 12,5 Ib/ac+

inrioto of fir;tash at 33 Ib/nc 0.7 13.1 311 3388
C... (0.05) 17t it

The data <ui soil analysis showed higher percentage of

organic carbon and available potash iIn plots supplied with
entile manure nt 8000 Ib/nc. Soil In these plots also show-
ed good water holding capacity. lulk density of the soil

wag higher in the plots receiving 1inorganic fertilizers.

AC.1.1.1.14.

"Or manent manurial trial , new

During both the seasons, combined application of cat-
tle manure (0000 kg/hn) and inorganic fertilizers (N,F,F

nl 45 kg eoch/ho) as in trontinonl 5 favoured the production
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of higher grain yield.

r--ire of 18,000 kg/ha (90 kg/ha) was on par with

ment in the first cron season, a combination

green leaf and fertilizers (as iIn treatment 7)
ly as much yield as in treatment 5 in the second

Continuous application of ammonium sulphate alone

mus chorus and potash)

Cattle manure npulied alone

this

registered

crop

at the
treat-

of cattle manure,

season.
(without

tended to depress grov/th and product-

ion during both the seasons showing thereby the necessity for

balanced manuring for higher yields
fable C.2.

different
trial, new.

anicies/

Treatme nt ] hi 11 )
First 3c ci »nd
c I*on crap

1. ™attic manure at 1S, T’9 kg/ha 5. 2 1. G

Freon loaf at 18,903 kg/ha G.3 G 1
m Caitie manure + green leaf at

anaa 'y oneli/ha G. - 5G
- Amm. su lphalo at 189 kg/ha 7. G. 1

« Cattle manuie at 9909 kg/hn +
a.in.su lphn Le at 22.8 Jcg/ha +
super pho ipljato at 281 ,:.g/ha+
nnrintc of potash at 75 kc/hn 59 5.3

0. Creep leaf .at 9090 kg/ha -+Hh Ame
su lahalo, supei and potash as
in Troa 1lmenl1l 5. G 1 4

7. Cattle manure at 1599 kg/h -
green leaf at 1599 kg/h.a * Am
su lphn to. suae r and pol ash as
in treatcnt 5. G. . 5.7

8 Am. sulpha to at 159 kg/hn  super-
pimsphn to al: 281 kg/hn muri-
nto of potash at 75 kg/hn G.O G.2

C.D. (0,95)

(fable C.2).

‘atrielos/hi 11 and grain yields corresponding to

treatments in the permanent manorial

Grain yield

First

crop

395G
3517

3515
3 131

100-1

3791

3H7G

3559

(kg/ha)
Second

crop

2591
2 185

Ol #
22509

3149

283G

305G

2709

2 12

near



-:-70 -

ooil analysis after the harvest of crop showed

tle manure application was highly favourable

the organic carbon content and water holding capacity.

foliar nutrition of rice

for

that cat-

increasing

Relative efficiency of soil and foliar applicati ons of

urea on the growth and yield of Java rice was studied
experiment. The treatments comprised of 3 levels

(45, 65, 85 kg/ha) in the form of urea and two methods

plication (soil, foliar). For foliar feeding,

15 percent

tion of urea was sprayed using n low volume sprayer.

fable C.3.

fani cles/

hill
Treatment rirst Second
crop Crogn

1. 15 kg 1'i/ha as soil app]icaLidl

( > as Iaaéal ; } gt_ Li?lcn*iﬁjj 5 1 1.7

7/ at panicle 1ini tinl ion)
@e 15 kg N/hc. (1 ns basn 1; \ as

f .1 iar spray in 2 equal doses) 5.0 1.5
3. """ kg N/ha as foliar snrny in

f equal doses 5.1 1. !

. . Irg li/ha as soil nuvlicnti "li

as in treatment 1. fi 1 ;. 8
®., 05 kg N/ha as in Ir.2. 5. S.")
fim 05 kg N/has hh fol inr spray

as in tr.3. 5. 5 1.1
e 85 kg N/ha as s<>il applica-

tion as in tr. 1. 5.1 5.2
8. 85 kg N/ha ns in Tr.2. 5. t 1.0
9. 85 kg N/ha as foliar spray

as in tr.3. 5. 0 1.n

CD(0,05)

Effect of levels and methods of application
nitrogen on the yield of Jaya rice.

of

this

nitrogen
of ap-

solu-

of

Grain yield

(kg/ha)
First Second
crop crop
526 2194
593 | P30
4 958 1500
527(i 227 7
5187 23 17
5180 1752
5229 2280
5230 2333
5125 L-11G

290 393
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3esponse to applied nitrogen was only moderate during

Doth the seasons orobably due to high initial fertility of

the soil. At/the ~vnls of nitrogen, soil aanlioation of
urea was on par with soil plus foliar application iIin its ef-
fect on grain yield during both the seasons. Eoliar feeding

in the absence of basal dressing of nitrogen, produced

lower vyields consistently.

Trie results arc presented iIn Table C.3.

Ag.1.1.1.to.

Crop weather studies

'""eat her and yield are intimately related. Yields are
high when wcatecr conditions are optimur for growth and dc-
vr lopmcnt. Much of the fluctuations in production arc the

result of vagaries of weather. The reaction of new variet-
ies to changes in weather conditions was studied in this

ex orirent.

Eight varieties of rice belonging to car ly,mod iurr and
into maturity ground were nlnnlcd every month commencing

from July 1975 and data gathered on flowering duration,

aanlOLos/hJ11, total dry matter, number of grnin/pnnielc,
r ikolet steril ity and grain yield. Each variety had 1
rei:lirn tions in a randomised complete block design. The fcr

1ility levol was 50 kg M, 30 I:g i’'2°5 and 30 kg K20 per ha.

Most of |lin varieties produced higher amounts of dry
mat ter when I|.hev were planted in IIn" months of July and
November, Dry matter vield fluctuated iIn response to change

in the month of plan ting (Tahir C.5).

Jyothi, Tinrnthi and f'ashnnri reacted significantly to
the period of the planting season. /hilst these varieties pr
duced higher yields in the planting done in July, their pro-

ductivity dcolined when planted iIn the other months.
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ary and larch

(lone

N

reduced

considerable extent.

vity unto

the months of December;

ded to decline.

satisfactorily

rated, therefore,

lable C.4.

ronth
Var ie Lv

3anvery
cer tii i
A 1-11
Jv >thi
Thorn Ib 1
I nshoor i
(r er.-17

r 3257

i'ijilm 0. 5.

rh.ni L h
Virifty

Cauverv
IFT 1114
77 4-14
J/ot hi
3hiro tiri
I'nslmnr i
r.o FN-17

IS f 3257

Flowering duration
of planting

-Jul.

79
85
192
96
192
110

115
11r

Total
eilee (I

o/ul.

15.0

L1.0
21.7

19. J

22.9
32.6

21.3
31.0

IET 3257,

in all

as

AU Ir

71
99
99
81
93
199
10!
111

stable

Top

75
P1

S3
Q3
go
| 92
| '>2
106

Mrv rn ( ler
by dale nf

jlug .

113 9
16. 7
29. |
18.1
29. 1
28.4

24 . 7
30. 1

Scgt.

13d.7
14.2
24.9
1r.. 2
Rt%- 8§
29.9
21.9
28.3

-:72 ;-

vielders

the hot and dry months

the yiehﬂ potential
It? 4-14 showed fairly

thereafter

R?N 6-17 and

(days)

1. Oct.

65

72
S

79

70

92

92
A3

(Table

as influenced Db}

Nov.

75

79

74
99

93
L9 0
| >2

the months of planting.

Dec.

Its

C.

of January,

yield

Febru-

of Cauverv to a

stable producti-
ten-

IET 1414 performed

They can be

G ).

Jon.

83
03
95
V5

194

114

125

111

produeL iM)/'iill ;r) :is
N'nnljn;ss

Opt.

11 .Y)
19 .8
39.1
io.5
ane.9
21 .4
27 . 1
39.5

19.
19.

19.

tS.
21.

26.
39.

37.

-l
fi 22.
4 19

9 23.
0O 23.
1 21.
& 22
8 28.

.9

4

.3

-h\]Hl\)

12.1
21.6
17.9
17.1
29.1
17.5
21. 9
22.2

date
Feb. Mar
81 84
S8 81
ag 9S
88 85
o3 80
11 n 197
121 197
121 112
in!lu-
Feb. Mnr .
1G. 1 1G.8
16.2 18.7
19.0 15. 9
15. 5 15.9
1G. G 21.4
19. 1 —
25.8 39. R
30.6 33. 8



Ta}lle C.6. Grain yield per hill (g) as influenced by date
of planting

?on th
variety Jul.  Aug Sent. Ocl. Nov. Lee. Jan. Peb. Mar.
Caiiveryv 7.4 8.0 7.2 5.9 8.3 8.9 5.1 5.9 5.0
TUT 1444 7.5 7.2 7.2 8.1 9.6 9.0 8.1 6.4
li 4-14 10.7 9. G 19.8 10. G 8.8 9.9 7.0 7.5 7.5
syothi 11 . 6 9.2 8.7 8.11 7.0 9.7 6.8 5.8 7.5
Bhara thi 11. G 9.6 9.5 9.9 9.8 8.8 9.1 3.1 9.1
»ashoor i 13 .8 10.2 10.9 7.9 8.0 9. G 4.8 5.6 -
T7* fi-17 8.1 8.3 11.7 10.9 19.1 9.0 9.9 19.4 7.3
IET 3257 11.4 9. 1 19. 3 il.fi 19.¢6 1.9 7.1 9.8 8.8
Physiological Research under the
All Inilia Coordinated dice Improvement Prefect.

Ag . ICAMt 1.1.1.17.

—Iiyiiqjiigjpal age o1 seed 1imr

The effect of seedlinr are per so on productivity of

short and mid term varieties was assessed 1iIn Lfiis experiment.

The treatments ineluded 1 varieties belonging to early
snd "'‘cdium duration grouns, (ICT 1111, Java, Yijnyn and
"nshoori ), 1 spacings (id cm x 10 etn; 29 ea x 31 em) and 3
ni.vsiologiea | age groups (4-6 Ileaf stage; s-9 Ileaf stage;
| 1-1 \ leaf stare) as deterpnnod by Ileaf number. Staggered
so*/iilir was dollle in order to facilitate trausi*lau(i ug o0l seed —

15 ). s u f nl > I lie age /'rmiiiH on the sane day.

,ige of seedl jugs did nd o\-erl muchvariation in dry mat-
ter accumulation net hill at harvest under the closer spacing.
On the other hand, a significant decline in dry mailer produ-
ction was observed in -Java and ViJdava when they were planted
wide (Table C.7). A reduction 1in flowering duration occurcd in

all the varieties when seedlings older than 5-G leaf age were

planled.
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fable C. 1. I)ry matter production, paniclc*rn™, flowering dura-
tion and grain yield as influenced by age of
seedling and plant density.

Seed- rotal dry matter No.of panic C-rain yield
- riety ling (g) l es /ha tous/ha
age 3pacjnp(cm) 3r»aci ngj(cni” Spac ing~cm”
éltzg; 0x10 20x20  10x10  20x20 10x10  20x20
1T 1441 Al 9 25 433 268 4 .75 3. 30
A2 7 23 483 3 GO 2. 93 3.17
A3 G 23 593 402 3.19 3. 14
°.ava Al V4 22 3 GG 233 3.14 2.1 7
A2 8 19 430 20) 1. 54 .2.07
r3 G 14 453 108 3. 2G 1.91
Vi ) ~va Al 7 23 3S3 b8e 2. 97 2.77
x> G 18 373 9/ 3 .43 2. 42
a 3 6 11 390 21 r>  2.90 t .91
caahoor | Al n 27 383 KMy 2 o7 2 .08
irf] 0 2 5 403 201  2.81 2. 18
i3 If 3+ 360 234 3.69 2.5
0D (o0.or,) Spacine (H) 3.73 29 . 13 0.20
Jariot v (v) 1.0] Vo 0.37
Age (a) 1.08 31.13 N. §S.
Ai, 5-0 Ieaves;j'l—p_l) 0-0 leaves ; AM. 11-12 lenveces.
ot der seed lings nl."duvecemt 17iifor nuirhc r n* panieles nci*
sr].ne |r-r in nil Il.e vnrielies. I'his mlii'namenen was more prone-
nuced in ITT 1141 and laya

ilr 1J11 ®rodneed 1he maximum rinin Vield when seedlings
were “laiitod c¢lose (1o ¢m x 10 em) at the ago "1 5-6 leaves.
Under wider soncinp, ago nT seedling bnd no mnrked influence
on the productivity of tills variety. Under |I' x 10 cn spa-
cing, Jnyci and Vi.jnyn exhibited higher productivity when they

were trnnap Inntcd nl the ago of 8-9 loaves. Older seedlings
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?rere of considerable advantage in hbshoori. Seedlings aged

1--13 leaves registered higher yields over those of tie other

age groups 1in this variety. Effect of age of seedlings became
less pronounced when seedlings were planted wide. This was
true for all the varieties tested.

mr,soci.atioLi between harvest index and biological vyield

Harvest index is the ratio between economic yield and
toial dry matter. It indirectly indicates the functional ef-
ficiency of the plant. The present investigation was under-
taken to understand the interrelationship between biological
yield (total dry matter) anti harvest Iindex and between eco-

nomic yield and harvest index.

The data on total dry natter production and grain yield
wore ga ttiered from 10 varieties raised 1in the uniform variety
trial-1 (early group) during the first erne season. Ten hills
fr 11 each variety were harvested and dried an* economic yield
and biological vy.ioldywcre assessed. The data arc presented

in rablo C.n.

biological yield did not show any association with har-

vest index. The ch”cl; variety Cnnvori had a lo-.cr biological

Vielrl (11 g/h 111) butits harvest index was hi.-'her (5 6ft)

l oan those of llic/il her varieties. Anupaina , another chock
v. ilely, registered n harvest nl percent ai a hiol upical
vie Ild of :n g/hill (fable C.8).

I'he harvest index of Lllie lesl wvarieties r.ni/ndfrom 30
errenl asin <’ 7b-33A 1" rid pereoul as in l'auveri and
TET 2«lo. iu ie) 1or varieties can lie 1ideal ilied using Illie
ibrvcst index. Vnriclien “-illi n hnrvrsd ind<’x of less than

5r1 percent eon be considered generally as poor yiolders.

The relntionsh in between harvest .Index: and economic
viel*l wan almost Ilinear. An 1increase in Ilie economic yield

wag associated with n correspond in* increase 1iIn Ihe harvest

index.
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.table C.9. 3iologicai yield, economic yield and harvest
index of varieties in UVT-1, first crop,1975-76.

/srie ty Biological Economic Harvest index
yield(g/Zhill) yield(g/Zhill) (percentage)

1ST 1444 17 7 41
2707 16 8 50
2013 18 9 50
2815 16 9 56
2845 19 9 47
2881 16 8 S0

3?7 79-23 A 18 7 39

1ST 2967 19 10 52

1ST 3116 20 10 50

1ST 3125 20 11 55
3126 18 9 50
3127 18 LO 55
32 62 18 8 4-1
3319 16 7 *13
1555 20 10 50
1556 20 11 55
rtiiu’ia ma 20 1] 52

Can vcr i 1G 0 56

'a tna 18 10 55

2f Fcot of water lor/-Jdng

This i1nvfHIJgnt Jon was under take n with |Ilie objective ef

elilejdnting information on the effect of water logging during

different growth nhnges of transplanted rice. The treatments
WCr e :

1. ter logging during vegetative pliase only.

2. T7aterlogging during reproductive phase only.

3. Voter logging during ripening phase only.

4. Control: 3-6 cm water column from planting to

maturity.
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The test varieties were, T 442-2-5S, Mashoori, 1ST 8257*
:? 193-1, HP-? 6-17 and Rp 270-48-4.

Waterlogging during the vegetative phase markedly redu-
ced the number of tillers per unit area. Shallow flooding
as iIn treatment 4 favoured the Drcduction of large number of
panicles in all the varieties. T7ater logging did not exert

significant influence on plant height and number of grains

per panicle.

Crain yields tended to decline when the plant's were sub-
jected to waterlogging at different growth phases. The mag-
Nnitudes of reduction in yield on account of waterlogging at
the vegetative, reproductive and rinening aliases were, respe-

ctively, 2 percent, 7 percent and 8 percent compared rith sha-

Ilow submergence (100a>). Mashoori showed better productivity
under all the water management treatments. It indicates that
. Ishoori is better adapted to waterlogged conditions.

The results are presented iIn Table C.9.

Table C.9. Effect of waterlogging at different growth stages

on panicles, grains/panicle and grain yield under
ficld condit ions

) ] ) Cra]n icTo
Panic Le per nt* Crain yield (gym*-

W
nrjetyv 1 2 3 4 1 2 3 4 1

.t 412-2-58 303 330 330 330 33G 330 207 330 83 4 77 7

2. C.I 130-108 231 108 108 231 300 300 300 363 02 107 111 09
re 270-4 84 330 207 20 1 207 Jo8 20 7? 204 108 81 108 111 97

l. 0-17 330 204 231 207 402 102 162 390 102 107 102 95

5. TP 193-1 303 297 201 297 303 204 297 330 95 130 91 94

0. Mashoori 204 231 231 204 528 528 129 495 188 173155152
Mean 314 270253 280 380 374 359 352 107 110 109 99

in of contro 1l 100 85 00 91 100 98 93 92 100 10R 101 92
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ENTOMOLUOGY



One of the major constraints to higher rice production
Kerala 1s represented by insect pests. Most of the high
vielding varieties are highly susceptible to pests. In the
absence of resistant varieties, insecticides ploy an import-
ant role in stepping up production. Screening of new che-
micals, therefore, assumes importance. I'- order to identify
safe but potent insecticides for the control of specific
pests of rice, Nith this objective in view, twofield trials

were Iinitiated iIin 1974-75. These trials were continued in

1075-76 also.

e «1.1. 8. 2.

Jvaluatjon of granular insecticides

The i1nsecticidal efficacy of eight granular chemicals
on the control of major insec; pests of rice was investiga-
ted iIn this ex-'Crinont. The chemicals included Furadan 3 G
Thimol 19 G, Cylrolnne 5 G, Solvjrcx 5 G, Ekalux 5 G and
Sevj.dol 1:1 G. All the chemicals cxccot Furadan were trea-

ted at 1.9 kg a.i/ha. Furadan was applied at 0.5 kg a.i/ha.

The test variety Jayn was transplanted wunder high fer-
tility conditions in order to induce oesi 1iIncidence. The
first application of the chemicals was done on (he 10th day
after Innting. A second a- plication was necessitated on
the 50th day after planting on aecounl of sporadic incidence

of leaf roller on the cron.

The design of the experiment was randomised block with

1 replications.

Cytrolonc was the only chemical to exhibit a high de-
gree of efficacy against gall midge, |Ilie rate of incidence
being only 3.48 percent compared with 13.81 percent 1In
Furadan, 15.96 percent in Gnloeron, 16.46 percent in
Sevldol and 18.07 percent In Ilie untreated control,

(Table E .1.).



laole E.lI. Effect of granular insecticides on gall midge,
stem borer and leaf roller

Hate of % incidence of Grain
Insect ieides ?Eglg'i/ha\ silver dead leaf ﬂgl,?]a)
' shoot hearts roller
I. Furadon 0.5 13.81 4. 14 13. 97 2899
2. Thinet 1.0 11.81 9.19 37.12 2084
3. Galecron 1.0 15. 96 4.12 4.43 3834
iI. Azodrin 1. O 16. GO 6. 94 31 .75 24 S0
5. Gytrolane 1.0 3.48 5.37 25.18 3788
Solvircx 1.0 16.29 5.31 36.32 2519
T. Ekalux 1.0 11.35 7. 88 34.25 2444
°. Scvjdol 1.0 16.4 6 G. 20 33. 88 2568
0. 1nironted
control 18. 07 9.79 39.17 2484
C.D.(0.05) 5.31 4. 66 7.75 500
Talecron , Furadnn, Solvi rex, Cytrolane, Scvidol , Azodri

and Elealux gave adequate conLrol of stomboror in the vege to-
live diago. The rate of incidence of the pest rangeil from
.12 porccnt in Galecron to 0.79 percent in the unprotected

eontrol.

Ga lecr on showed fast knock down ef fee( on leaf roller
tgi.cn i ( -van applied Iimmediately after not icing the pest on
tif crop. The intensity of damage in (he Galecron treated

plot was only 1. 13 percent as against 3d. 17 poreent in the

unprotected check. None of the chemicals v.ns as effective
as Galecron against this pen|. Thimet was the least effect-
ive of nil against Ileaf roller.

Furadan, Galecron and Cylmlnno favoured higher grain
production, on indicntion of their effieney against insect

nests. These i1nsecticides ’'vere signjficanlly superior to
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the others tested in their' effect on grain v

A..1.1.8. 3.

icld evaluation of new insecticides

Efficiency of nine new insecticides on the control of
m ecific oests of rice was tested in this experiment. The
treatments included in addition to these chemicals Iin emulsi-
fiable concentrate form, a standard insecticidal check and an
unprotected control (Table E.2.). The chemicals were sprayed

Table E.2. Effect of insecticides on the control of gall
midge, sLenborcr and leaf roller

Porrau la - Rate of d i,nc idence of Grain
Insecticide tion con- arnin. dead leaf yi.eld
central ion (kg a.i./ SJ M?1 (kg/ha)
heart roller
try») bo) e ]
mr-:C 50 0. 52 13.9 11. G 2S . G 2880
le scvin 50 0. 50 11.7 11.1 18.9 3544
3. ?hosvel 31 0. 25 11.0 13 .3 7.1 3070
* Dipeeron 100 7- 01 13.] 13. 5 9«4 3552
r Elialux 25 0.25 12. 11 . G 12.4 30R7
fie r.uvnoron do.s8 0. 25 15.2 13.7 10.7 3714
7# Lebayei d too <O 13.1 11.3 27. G 3759
f. lidrjn 21 e 3N 11.G 1.0 17.3 3480
o. o lithion 50 Ve 4, 11.1 11. t 25. 7 3041
to. Parat bion 50 O« PYon 1 1.1 15. 5 17.2 3803
11 but rented
control — - 13.5 1G. 1 33 .5 24 4
7.D. (o0.on) M. S. 11 S. 5.9 68 G
fin the crop at 1initial Lillor jng (10 DAT) and maximum lilleriug
at-iges. The »*cond spraying was necessitated by severe leaf

roller incidence at the reproductive stage.
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The design of the experiment was randomised block with

4 replications. The test variety was Jaya.

The intensity of incidence of gall midge and stem borer
eraa nNnot gerioug enough to cause considerable crop loss. Leaf
roller, on the contrary, inflicted heavy damage to the crop.
The rates of damage due to this pest ranged from 7.1 percent
iIn “hosvol to 33.G percent In the unprotected control
(Table E.2). Phosvel and Ekalux were statistically on par
in their effect on leaf roller. The other chemicals were not

as eflee live as Phosvel and Ekalux.

All the chemicals except 3EC 50% and Eolith ion produ-
ced significantly higher yields over the untreated control.
i.;alnx and Phosvel, however, were relatively more superior to
-ehayeid, Nuvacron, ?arathi.on,Dimecron, Savin and lidrin

«OM.sibly because of their knock down cfleet onleaf roller.

»>g.1.1. 8Ge

3ioivoes of blown nlanthooper

lice varieties identified as resistant at (he 13171
hili 'pineH reacted <ig susceptible 1in Kerala in the trials
n niduc ted during 1073-74, This led to the o”niiolii.si mi tint

different Dbiotypes could develop through natural selection

if the pest |Is reared on resistant varieties for sivcrnl ge-
neral 1ons. The brown p'lan thooper In Kerala appears In be

r.f a different biolyoe compared wild those found iIn the
?hiMopines. The "resent ilivestiration was initiated to find
out bio type differeiiees, If anv, 1iIn the brown nlanthopper
population found 1iIn ferula and to i1dentify rice varieties re-

sistant Lo nil bJolyopsnm

Varieties possessing different major genes for resist-
ance to brown plnnthopper were grown in seed boxes along

with the susceptible variety Taichung (Nnlivc)l and
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(scro: 2.0) and "'tb.33

re observed in the

Bortnagor and Cuttack.
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varieties to brown p tan thopper

Country of Damage score

origin (3) (O to 9 scale) (1)

To iwan 3. G
o1 8.0

i 5. 1
India G. 8
7.9

‘M1 lippines G. 5
1 7.8
1 G. |
11 G. G
1> 8.5

> con.
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I.jf-1-G(:31 reaction to iInsect pests

The objective of this experiment was to study the react-

ion of pre-release varieties to major insect pests of rice.

Sifty-three varieties (Table E.4) developed at the rice
lese'rch stations in Kerala were planted in rows iIn a heavily

jerti.lized field and their reaction to gall midge, stem borer

and brown planthopper was studied. Jaya was used as a sus-

ceptible check variety.

The cultures of MO 11,42-3-3, MO 1J,57-5-1, MO 9,50-2-1,
T 9-87-5, fO 17-34-4, MO 21,30-1-1 and MH 79-60 showed rcsis
tant reaction to gall inidgc. The intensity of i1ncidence of
this pest was less than 5 uercent iIn these varieties compared

with 13.85 percent in Jaya.

A number of entries exhibited field tolerance to stem
.orcr at the vegetative phase. The most tolerant among them
aere, MO 15,34-1-1, fO 8-87-5-2, MO 17,34-4, MO 14-2-3,

MO 18,14-2 and PT3 7911.

The followjiicr nrr-rc loose cultures showed tolernuec to
.brown plan thopper under laboratory conditions: MO 11,42-3-3,
m 21,30-1-1, MO 14-2-3, MO 18,18-4-3, MO 0-50-2-2, MN 703,
rpgj |-r,-4t PT3 21592. They showed a damage score of less than

5 in the seedling test.

Table E.4. Reaction of pre-release cultures to gall midge,
glen borer and brown plan(hopper

31. Vnction 1o pesM
Mo. DosJ gnat ion Silver Shoot Dead heart BPH
W (fo) (Score 0-9)
| MO 12,5-1 5. 20 11.25
2. ,, 11,12-3-3 2.38 1.1" 1. 1
3. ,, 21,14-1 10.12 2. OR

) fl. 50 11 .37 p.oO
., 1r,,34-1-1 conld . me
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Table E .4 . _ _
Reaction of pre-release cultures to gall midge,
stem borer and brown planthopper.

31.

NO. Designo Lion He ac t*ion_t™o pesti’s

Silver shoot Lead heart BPH
(%) {%) (Score 0-9)
1 1012,5-1 5.29 11.25
) 11,42-3-3 2.38 1.49 4.1

3. 21 ,14-1 10.42 2.08

4. 15.34-1-1 8. 59 11.37 9.0

o 11,57-5-1 4.43 11.16 9.0

15.34-1-1 9. 09 0. 28 9.0

’ 9,50-2-1 4.88 11 .29 9.0

T 9.87-5 3. 01 11.00 9.0

1 8.87-5 5. 90 0.22 9.0

10. 11,81-2 7.38 4.83 9.0

11. 17,31-1 3.G3 0. GO

12. 11,51-2 5. G7 1.48 50

10. 21,30-1-1 1.81 11. 10 5.0

;. 11,2-3 9. 90 0.3 1 1.0

15. 18, 14-2 c. 10 10.25 9.0

16 . 21 ,30-1-2 9. 00 12. 92 9.0

17. 8,48-1 15.31 11.JG

10. 13,118-2 8. 21 3. 18

10. 18,18-13 0. 57 SR 1.0

20, 18,-18-2 7.11 9.0G 9.0

1. 19,25-1 7. 40 5. 17 9.0

Q). 15,5-3 8. 10 7.39

23 10,38-1 4. HO G A4 7.1

21 10, 17-4 4 .08 9. 03 3.7

a B 9,59-2-21 5. 42 0. 14 5.0

25. K On1. 1 G.8H 5. G3 7.1

57 1 9. no 3. G/

oH. 4 9.03 2. 58 7. 1

59 1G G. 29 0.15 on Id7._ .G



Tabto E. 4. con trt. .

30 MN' 79-60 4.53 4.91 6.0
St 17 10-ml 13. 66 2.33 8.7
32. 1. 699a-I-i 6 71 £ 65 _
3% 33 203-1-1 6.17 Q. 67 —
- 1> 425-1 8.05 4.36 —
3" I, 703- 6. 90 10.06 4.0
36. ., 202-1 15.33 1. 94 6.7
37. 1, 518-2 fe &P 4.38 8.0
3% Pth « 23372 15.93 5.49 —
30. JJ 23C34-1 9. 75 6. 01 —
1. Y1 22641 10. 88 4 .12 —
1. 1, 23332-2 11.11 7. 56 —
[*ee . 23096-1 10.31 10.10 7.2
e . 925 10.95 10.19 9.0
Fle 2354 8 9. 13 8.8 7 S.0
i 3. o 22551 -2 13. 43 0. 02 6. 7
JO. o 1005 11.57 11.93 7.0
r7. . 1-5-1 in. 02 1. 62 3. S
J8 . . 1012 9. 04 i. g G. 7
1M. o 1018 0.35 2. 76 5.4
50 e . 7914 5.12 0. 68. 9.0
51 . o 220J1 8. 13 3.21 R. 4
52. ff 231 7H 8. 13 3.21 8. 1
. N 21 592 0. 25 1. 30 2.9
o | 13.85 15.Gn 9.0
Hn 1omo 1,,. vV Hosenroh undor Llir
A11 liirlin C.onnlinnl oil iMop Linprovoinonl Project

A/r.ICAH 1 . H.fli-

Now jngrcticicic trial

The relative or Money of six prnmilnr eliornlcnM (Azoilrin,

Cnrlln, Tliiorlnn, AC 02-100, LH,nvri,I nml "'mmliIm,) u,r
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control of major posts of rice was studied in this ex-

“reatmeuts included, 1in addition to these
chemicals, untreated and maximum nrotected controls. All the
ch.micals were tiied at 1 kg a.i/ha. The test variety

wa3 Jaya .

Curing the first crop season, the treatment differences
rn the control of gall midge and stem borer did not touch
the level of statistical significance. The in tensity of in-

cidence of these pests was too low to cause serious crop

danago .

‘nddypard , Ekalux (maximum protection) and Furadan pro-

ved to be equally effective 1in gall midge control during the
corn! crop season, the iIntensity of damage being G.-42 per-
cent, i.f)2 percent and 9.17 ncrcent? respectively. The un-
treated control showed the maximum of 11.72 percent damage.

Furadan also gave adequate control of leaf roller at the rc-
pioillictive stage. As in the previous season, the intensity

of iIncidence of this pest was inld during the second crop

soason.
fa hie E.G. Effect of granular insecticides on gall midge
incidence and grain vie Id; second c rop season,
197.9-70.
irec i1die at Si 1ver Ora in y i el d Il ncrease in
shoot (rn) (kg/ha ) vie |Id over
eont r ol (%)
1. Paddipa rd o . 1 11)99 3 9.0
M « Fnradan 2 9 Jo 7 79 .8
AC 20-100 it 99 2M 10 .0
| 'h iodnn 12.7 9 00 1 19.0
9 Le ha ye id 13 . 1 3210 0 .o
12 .9 33 73 11.0
0 Cn r 1in
W 7 .n 13-17 13.0
) . linx i mum p rated d ion
8 . Hnl ren 1nil cont m | 11.7 s03 t
1 1

cC .D . (0 .0 9) ' — —
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Furadan registered the highest vyield of 51-57 kg per ho,

Lue percentage of increase being 79.8 compared with the un-

control. The next best chemical was Ekalux (maximum

n ion). it yielded 4318 kg per ha. Paddygard ranked
third in production (Table S.5).

Ag.ICAH 1 .8.85.

tic Id evaluation of new chemicals

lhe insecticidal efficacy of some of the new chemicals
was evaluated In two experiments during 1975-76. The chemicals

were applied as foliar spray at 2 doses ie. 0.5 kg and 0.25
kg a.i/ha. The test variety was Joya.

Ilhe chemicals tested iIn the first crop season included

imsvel, Dursoan, Mipcin, Ekalux, Oirlanc, Dimccron, Ambi-
tiiiton and Folithion. Of these, Ambithion, Phosvel and
ekalux at the Ilower dose and Dursbon at the liighcr dose gave
higher degree of ga 11 midge control. Incidence of stem borer

was negligible in Dimccron (0.5 kg a.i/ha), dursban (both the
doses), Ekalux (0.25 kg a.i/ha), Folithion (both the doses)
a id Phosvel (0.5 kg a.i/Zhn). 'hosvel proved to lie highly
effective against leaf roller also. The highest vyield was
produced by Phosvel (17JG kg per ha) at the higher dose.

Pnrsbnn ranked second 1in grain production (Table E.G.)-

During the second crop season, didrin, Fundnl, Knocbol,
Lobayeid, Phosvel, Scv in, Taineron and Aolone were the chemicals

ova lun lell.

Phosvel (O0.:,ri kg a.i/ha) and Zolone (o.n kg a.i/Zhn)
were the most efloelivo against gall midge. 'Thilc Tnmcron
(0.5 kg a.i/ha) showed the least incidence of dead hearts
Jn the vegetative phase, Debaveid, Sevin, Tnmcron (0.5 Kkg
a.l/ha) and Zolone (0.25 kg a.i/hn) registered the mini-

mum incidence of white oars in the reproductive phase.
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Teole C. 6. i ] )
Mfect of foliar application of new chemicals on

insect control and grain yield, 1lirsl crop 75-76
Trijatment Formula tion Hate of ap- Silver Grain vyield
cone, (fn) plica tion shoot (kg/ha)
(kg a.i/ha) "

1. °nosvel 34. 0 0. 50 2.09 A746
0 [ 34. 0 0.25 1. GG 4506
3. Lurshan 40.8 0. 50 1. 75 4634
>e 77 10.8 0. 25 3. 27 4267
-ipej n 20. 0 0. 50 3.76 4490
- yy 20.0 0.25 1.01- 2621
-Tkn 1ox 25.0 0. 50 3.12 4363
77 20.0 0. 25 2.13 3803
t Nyitireron 100. O 0. 50 3.04 4315
t7e ¥ 100. 0 0. 25 3. 10 3020
11. 1lirlone 24.0 0. 50 3.18 4091
* 2. 37 21.0 0. 25 3.94 300 1
. . . hi Ih jon .70.0 0. 50 2.8 1 3596
;. f >0 .0 0. 25 2. 30 3532
ir. .11 th 1on 100. O 0. 50 2. 17 3564
10. 77 100. O 0.25 3.51 3516
IT. ‘'axinunn protect ion — mi. NO 3903
I'lnoroteclcd eonilrol — L 2717
r..1). (0. 0'») 121 1

Ebosve 1 and 'Oindn 1l (o .5 kg n.l/ha) proved to he higli-

' i I- of damage
Iy effect 1ive nNgni nsl le. 1 i-oller, 1ho pereen Inre g
» ing respec lively, 5.7 1 pcreen( and 7.58 percent At the
10 w2er dose the forpmer Wwas Mmore effective than the latter.
P difference nelween 1lInpPe two chemicals at the lower dose

i, ii i Tameron
vifi not signiricanl (Tohle ,-7). Zolone, .iidrin,

and Lebnyeid (0.5 kg a. jZhn) were, however, on pnr with the

ru! lor .
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ilosvcl registered the highest grain yield as in the

oil.vious season, 1iIndicating that it possess a wide spectrum

activity against the major pests. 3idri.il ranked second
(fajie E.7.),

Tti-jle ~.7. Effect of foliar sprays on pest control and grain
yield; second crop, 1975-7G.

Leaf roller affected Grain yie lId
leaves ()
at 0.5 kg at 0.25 kg at 0.5 kg at 0.25

Trcat ment

a.1/ha a.i/ho a.i/ha kg ai./ha
1. Feosvcl 5 71 S.2G il 6 41GG
e Finulal 7. 58 12.02 43 02 4121
3. Zo!lone 8. 73 15.05 427 9 3623
1 idr in 10. 70 13. G8 3691 4370
"» Jlameron 11. 15 15. 58 1076 3623
Lenayeid 13.39 20.-10 4121 3985
Sevin 17.15 14. 73 1325 3736
7nocool 17.10 15. 27 3985 3668
0. Mnxm. Protection 15 .08 4211
17. UiiproLceted control 17 . 29 3192
Z.i..(0.05) 5. 92 N. B

'j'. rriAR 1 .h.hg

5ce01lint root din treatment

Ef fee t Jvouos.s of seedling rout-soak 1in insecticidal solu
Moris befwre plantin/r on the control of insect pests was 1in-

vest ifrated in this exocrJdmenl.

A large number of chemicals were tested as seedling

root-soak against fate nursery application of insecticides

(7 days prior to uprooting) and no nursery protection. The

chemicals were:
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First crop season

tiling root dip. 3irlane, Dursban, Ekalux, Funtlal, 13.i-

tbion, Mipcin, Nuvacron, Orlbene,
Pbosvel, Rogor, Taineron, Vamidothion
(0.02 percent solution/susnension)

-ate nursery application: Birlane, Daeanit, H:alux, Foli-

tbion, Niacin (at 0.5 kg a.i/ba)

Second crop season:

oec tiling root dip only: Anbithion, Azodrin, Birlane, Ilirlanc-
SO, Ccdial, Citrolane, Basudin, Hexasulfan, Macbal,
Macbal Metacid, ilipcin,Nuvan, Nuvacron,

Radon , Vanii.dotbi Ol1, Dursban.

The efficacy of tbe chemicals against tbe pests was

rated on tbe 30Ib day after planting.

During tbe first crop season, gall fly was effectively
controlled by seedling root soak in 0.02 percent solution
of laneron, Ortbene, Birlane and iursban. Ap.nlication of
togor granules at 0.5 kg a.i/lia 7 days prior to unrooting
ol seedlings alLso proved Ilo be effective against gall midge
incidence in tbe transplanted field. Dursban, Tinein and
lor or provided adequate protection against sicm borer during

l1be earlv vegetative please.

Seed li 1ii/-roul -d ip in ' ipeiu and Padan were highly cffe-
eiive against gall fly and stem borer iIin (be second crop
season. finvac run, Nuvan, (lalerron, Dugudin, and Macbal
gave ini Lin] protection »gniiwt gall midge while Citrolane

provided adequate proleelion a/rains | stem borer and Leaf

roller during the early vegetative plrnsc.

The eon tarl toxlcitv of tl.cse chemicals did nut last

beyond .30 days after plant inc.
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rarirutn Frotection

the magnitude of yield loss due to pests and the react-

ion of selected pre-release varieties to major insect nests

,-aS studied Iin the maxi nun protection experiment. The vn—
Il ileties -ere transplanted under protected and unprotected
editions. Protection consisted of seedling root dip 1In

9.92 percent caruofuran and application of oytrolane granu-

les at 1.9 kg a.i/ha at 29 days, 10 days and 60 clays after

trnus plnnting.

During the first cron season, 7 varieties were screened:
[Err 2805, IET 2815, IET 1788, IET 2812, IET 1559, IET1113
.ind IET 33509. The varieties tested in the second crop 3-008011
mvcre, IET 2015, IET 1785, JR 26, CR 91-MR 1550 and CR 57-ILR

1523. -Jaya was the cheek variety in both the seasons.

On an average of nil the varieties tested, crop prote-
ct ion vitli insecticides registered an vyield 1iIncrease of 112
1g 1 r On in the first crop .season. Ihc yield differences

jelever I 'protection' and 'no nrotcction' ranged from 67 Kkg
oer ha as 111 1 'l 1788 to 1133 leg per ha as in IET 2815.

1 e performance of IET 2815 under unprotected condition was
very ooor Indicating 1its succptihle reaction to pests, par-
ticularly gall midge at the vegetative phase and stem borer
W 1;,e reproduct ive phase. 1he pre-release varieties

IE! 1780 and IET 1113 showed moderate resistance |o most

ol the iInsecl pests and produced almost Ihe same yields under

the protected and unprotected conditions (Inhle E.M).

The magnitude of vielil increase (01 account ot crop

nrotPctim. »hh [I.i/rl.c-r .N.riim (hr ... . r-m,, srn.m, (Tnblr CO)
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Tabic E 8. i : . i i
?ieduction notentini of pre-release varieties

un er protected and unprotected conditions;
first crop, 1975-76.

N urain yield (kg/Zha)

Difference InNcrease over

mriotV rotected Tnprotec ted (kg/ha) no pro tec tion {'%)
ITT n395 3933 3267 716 21.9

i _r 2515 3300 2167 1133 52.2

1IJIT 1788 3667 3 GOO 67 1.8

13T 2*12 3233 2383 350 12.1

IET ;559 3100 3017 83 2.7

izr 1113 3117 28 67 250 8.7

IET 3359 2017 1507 150 23.7

la i 3900 3667 233 6.3

tl.c varieties IET 2815, IET 1785 and 16 20 responded sipui-

eicanlly to protection,

Iv toesc varieties,

Under unprotected
vail nidge and

r.ilease varicti

stem borer

es CR 91-MR 1550 and C.i

derallv tolerant 1lo

lelds even under

1i,i0 E.9. Perfnrnance
protected

cron

1075-70.

Grain yield

being,
conditions,

at

unprotected

tlie* percentages

of

respectively, 35

these pests

pro-re lease
unprotected

(kv/hn)

the vegetative

increase recorded

.1, 15.1 anil -41.7.

these varieties succumbed to

ph”sc. The pre-

57-1"*7 J523 were no—

conditions.

Difference

and produced fairly good

rice varieties under
conditions, second

InNcrease nvei

vnr ie ly proler Ird Hnpi*o lcc Icd (kg/ha) ii" protect ion ('")
i r::r 2815 linn 3250 1150 35. 1
IET 1.735 0133 1217 1"UG 15.1
| V 26 '1889 3 150 1139 11.7
mJR 0 -MR 1550 1217 3750 167 12.5
OR 57-MR 1523 1633 21T 116 9.0
58 93 1567 1316 28.8

-laya
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g.v, tuat ion of grnm»iar chemicals

;ive granular insecticides - lirlane, carbofuron, ”~oso-
11»1, -.kalux and Paddigard - were evaluated at 0.75, 0.5 and
j.L.,, kt a. i/ha during the first crop season in order to
st idy their efficacy against rice nest complex. The inten-
sity of incidence of gall nidge and stem borer was low during
t-.e season. Toe percentage of silver shoot per hill ranged

fi O O to 1.25 percent and that of white ears ranged from O
| -.12. mo incidence of gall midge and stem borer was ob-
ived in DasaniL (0.75 kg a.i/ha) treated olols. Paddigard
j.7>kg a.i/ha was as effective as Dasani t in stem borer
emit vol during |Il,e reproductive pbasc. Carbofuran (0.05 kg
.1./fen) registered higher yields compared to |Ibe other chc-
't Tils tested probably due to its wide spectrum of activity

r,..ti list the pest complex.

During the second crop season, 8 granular chemicals
ere screened at 1.0 and 0.5 kg a.i./ha with the objective
of identifying effective iInsecticides against rice pest com-
lex. The percentages of incidence of silver shoot ranged

1ro 2.8 as in Dasani L at J.0 kg a. i1./ha to 10. 1 as in Sovi—

dol. The intensity of incidence of stem borer was mild in
fl.1leeron, Dasaait and wirlane (1.0 hr a.i.,/ha) liealed plots,
lhe ocreontages being 0.0, 1.2 and 2 .15respeclively. f'ipcin

rrislrred the maximum vyield of J281i kg poi' ha while Galecron

end Dasani | yielded, respeelivelv, 3HR I I<gg and 38GR kg of

Il rain nr-r hee tnre.

. 1.9.0 1.

Screen il.g

?cst eonlrol efrieiency "f some of the newer ehemicnls

was rvnlufllpd as foliar sprays in 2 experiments during the

year.
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een chemicals were screened during the first crop

sOcison ot t he ratp N

of 0.5 i(g a.i./ha. The chemicals were:

Hexinphos 20 EC Knocbal 50 "TP Orthene 75 "T

3i1drin 85 Tsc Lebaycid 100 EC Tameron 60 EC

Birlane 5 SO Macbal 50 WP Vamidothion 40 EC

Phendal 50 EC Fucbal 20 EC Zoloue 35 EC.

Elsan 50 EC Muvan 100 EC

Fundal 50 EC Nuvacron 40 EC

The pressure of gall midge population was not severe
enough to cause considerable yield decline and therefore no
vnlid conclusions could be drawn on the efficacy of the che-
micals against this pest. Phendal, Fundal, Macbal, Nuvacron,
Tameron and Vamidothion provided ample protection to the
crop against stem borer during the early vegetative phase.
The toxicity of Tameron and Nuvacron lasted upto the flo-
wering phase with the result they produced fewer number of
white ears per hill compared to most of the other chemicals.
Lebaycid was on par with these chemicals in its effect on
stem borer at the reproductive phase. Fundal exhibited good
knockdown effect on leaf roller and produced the highest

grain yield in this trial.

During the second crop season, 18 chemicals were

tested at 0.5 kg a.i./ha. They werc:-

Ambithlon 50 EC Galecron 50 SP Mi pcin 20 EC
Azodrin 40 EC 1m 03 37 60 EC Nuvan 100 EC
3irlanc 5 30 Hoxnsuitan 35 EC Nuvacron 10 SC
Cadial 50 EC Macbal 20 EC Padan 50 SP
Phendal 50 EC Macbal 50 TP Vamidothion 40 EC
Galeer on 50 EC Metacid 50 EC Birlane 24 EC

Amoving these chemicals, only Oolccrnn showed o brontl
spectrum of netivily ngnlnst insects. 11 wns effective

ago Inst gnll fly nl the vegetnllve |.hnse nml stem borer nml



—:97 . —
at the reproductive phase. It indicates

toxicity compared to the other

leaf roller that

Galecron hag longer residual

chemicals tested. The other insecticides to show promise

were 3irlane (against gall midge and stem borer), Hexnsullan,

Arabitiiion, Nuvan (against stem borer) and Padan (against leal

roller).
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Agel1*1.12.1.

Chemical control of brown spot

Nelmln thospor iutn blight (brown soot) is one? of the most
iImportant diseases affecting rice iIn Kerala. It assumes
serious proportions when rice 1s grown under poor fertility
conditions. Most of the varieties are susceptible to this
disease. In this experiment, the relative efficiency of
seven chemicals on the control of leaf blight was studied.
The chemicals were Hinoson, Dithane Z 78, Dithane M45, Aureo-
funginsol, Ziri.de, Cuman Land Miltox (Table M.I). Benibhog.
watch 1is highly susceptible to blight, was used as the test
variety. The design of the experiment was randomised block
with 1 replications.

Table MIl. Grain yield as influenced by fungicides in the
brown spot control trial

Trea tment date_ of Grain yield Increase over
nppli*(g/ml ) (leg/ha ) unpro tec ted
control (*%)
1. litnoson 500 17 97 20.3
2. Dithane Z 78 1500 1830 22.5
3. Dithane M 15 1500 1771 18. 5
1. Aureofunginsol GO 1739 1G. 4
5. Ziri de 1500 1791 19.2
6. Cuman L i 500 1739 16.-1
7. n Ltox 1500 1006 11.5
'>, Unprotected control 1191
M.S.

F (0.05)

The intensity of incidence of the pathogen was not high

count, Co cou.sc serious cron loss. Therefore, Che ilntn on
-rnln viol.l exhibited nn stntdstjcol signiriconcc nmonE Che
trcntnicnls. NeverCheless , Che protected ploCs produced

hinder vyields Ihnil Che unprotected ones with Che mmPnlICudes



of increase ranging from 11.5 percent (Miltox) to 22.5 per-
cent (Ditbane Z 78). Bitbane . 78 provided the maximum pro-

tection and produced tbe highest average yield.

Ag.1.1.12.3.

Fungicides for blast disease control

Blast is a serious disease prevalent in all the rice
growing tracts of Kerala. In the absence of varieties with
horizontal resistance to this disease, t he best control mea-
sure seems to be the use of fungicides. Identification of

cfiective fungicides, therefore, assumes Importance.

In tfiis experiment , which was laid out during the first
crop season only, seven chemicals were screened at the doses
specified in table M.2. Thbe fungicides were sprayed 3 times

Table M.2. Grain yield of Pusa 2-21 as affected by
fungicides

Treatmen Is Rate of Grain yield Increase over
nppln. (kg/ha) control (fo)
(g/ml)

1. riinosan 500 231 1 12. 06

2. Di.thane Z-78 1500 3010 10. 05

3. Djthane M-15 1500 27 13 32.83

1. Aureofunginsol 50 2081 0.77

3. vytolon 1500 2200 11.33

0. 7ifolalan GOO 2120 2. 5G

7. Auman L 1CO0O 23 77 15.11

3. Unprotected control 20G5 -

on the crop. The first application was done soon after

Lite expression of disease symptoms. The second and third

anoliont ions were carried out nt an interval of 15 days.

The test variety was Pusa 2-21.
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Ditbane Z 78 anti BiI thane M 45 provided anple protection
10 the crop anti registered, respectively, 46.05 and 32.83

ecrcent more grain yield than the unprotected control

(fable M.2). Both these chemicals were significantly supe-
rior to the others tested. Aureofunginsol was the least
effective of all against the disease.

eg-1.1.12.7.

Fungicidal control of sheath blight

Sheath blight (caused by Rhizoctonia snlani) has become
a major disease of rice in recent years In Kerala. Most of

the high yielding varieties ore susceptible to this disease

ejaecjally when they are planted close under high fertility
conditions. Earlier studies have revealed that Hinosan is
effective against the disease. During the current year,

son’p of the new chemicals were screened Iin 2 exueriments

using a highly susceptible cultivnr, Jyothi, as test variety

Yanle M.3. Grujn yield corresponding to different treatments
in the sheath blight trial, first crop, 1975-76.

Rate of application Grain yield
Trea tment

(g or ml/ha) (kg/ha)
J- If inos nn 509 3106
2 bi thane 7-78 1500 2R60
3 hi thane !'-45 1500 3351
fe _‘emjroof unginsol 50 3367
S« Fytolan 1500 2977
ff9 Difolatcn 600 3250
Zjr idc 1500 3468
1. fliproteotcd control o 3289
F (0.0r,) N.S.

In the first trial, which was conducted during the

the relative efficiency of 7

7-79, Dithnne M-15, AureofungJdn
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sol, Fytolan, Ziride and Difolatan) was studied as foliar
spray (Table 7f. 3). In the second trial which was laid out
during the second crop season, two new fungicides were tes-
ted alone and Iin combination in two methods of application
(soil , soil plus foliar) against the popular chemicals,
-iinosan and Ziride. Altogether, there were 8 treatments
including an unprotected control (table M. 4).
Ta:le k. 4. Grain yield corresponding to different treatments

in the sheath blight control trial, second crop
1975-76

Hate of appln. Method of Grain yield

Fung ieide
per ha applin. (kg/ha)
Toiram 29 kg soil 2105
2. PCN3 Ry 14 soil 1830
3. Th Lram 20 , ,+1*5 Ujl soil +
Fol inr 1916
4. FCNS3(soil) + Thiram 23 ., + Soil +
(foliar ) 1.5 kg. voli ar 1912
5. Thiran 1. 5 kg Foli nr 1916
Zjnosan 500 nl Foliar 1942
7. Ziride 1509 p,i Fol in I* 1933
8. Unprotected control — 1882
7 (9.95) N.S.

onil application of chemicals was done juU before pla-
nt iiu vhile foliar spraying was carried out in 3 epunl instnl
nent.s at an interval of 15 days eomi'oneinr from the initial

expression of disease symplons I»w Urn crop.

During both Mm seasons, the intensity nf ineideuce of

,.ho -jotiiogcn -vas not high enough to inriiet serious 1loss

e, grain production. Therefore, |Il.c relative efficacy of

’ Nhcnicnls could not he evaluated from M-e data gathered

{ “lie 1. )
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Pathology Research under the AIll India Co-ordi-

nated Rice Improvement Project

Blast (Pyricularia oryzae), bacterial leaf blight

jXan thomonas oryzae ) and sheath blight (Rhizoc tonia solanti)

are the major rice diseases that take a heavy toll on pro-
duction in Kerala. The most economical protection from
diseases 1is planting of resistant varieties. Great efforts

have been made, therefore, to identify varieties possessing

resistance to these diseases.

MaLional screening nursery

One thousand two hundred and twenty-nine breeding ma-
terials received from the co-oncrating centres of the All
India Co—ordino Led line Improvement Project were tested in
tbe national screening nursery during tie first crop season
in order to i1dentify entries having resistance to one or
more of the major diseases. Reaction of the entries to
blast pathogen was studied first under upland condi tions.
After this initial screening, all lhe entries were transpla-
Nnted iIn the wetland providing conducive field environment

Tor iIncidence of diseases. Fneh variety "as planted in
3 lines of 3 m length. otress and level indicator varie-
ties were also planted after every 199 entries so as to
/raiser information on the stress of different diseases.
Finally the entries were scored for reaction |In diseases

using the jnterantionnl scoring svslem (o to 9 scale).

Out of the 1229 cutrlen tested, Iwent yseven showed
field tolerance to the major diseases. They are listed 1iIn
Tajlo M. 5. They will be screened 'gain |In gather confir-

matory results.



Ta jle M. 5.
SlI. mtry
No No.
i 6
2, 9
3. 11
1. 41
5. e
G. G3
7. 97
3. 99
' 99
10. 191
1». 102
12. 193
13. 10 1
1J. 111
| 5. 2G1
1G. 398
17. 323
1 3. 320
N e 327
20. 330
21 . 589
Bi. o041
%9  GO.3
pl. Ori
25. 1264
2G. t209
27. 127 1

a,

entr

les

diseascs

no disease;

resls tante

BN
HUB,

Blast;

bar ter ini

possessing
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field

tolerance

1ST Disease
No. Des ignation 3L IS
2273 C 24670 2 3
2097 1141 2 2
2398 R? 19-2 2 2
3539 H 2408 2 1
3645 45688 2 1
2063 |-IP 63.3-150-6-5-13-1 2 1
UG9 12 1544 - 12 157 2 1
1179 |R 1513 - RP 6781 2 1

1L71 It 1511 - RP 6783 2 1
1172 IR 1529 - RP 67.39 o 9
4t73 It 1529 - HP 6748 1 9

1174 IR 1529 - UP 6793 — 1
4175 It 1524 - RP 0801 R 1
1399 3K 175 R 1
1053 UPt 92-1-7-1-2-1 O 1

1721 51268 2 1
1737 CR 151-79-4153 ) 1
4738 CR L51-79-1157 ) 1
3739 C.: 151-79- 1162 ° 1
17 12 CR 151-79-1191 Q 1
19H7  :iPNS .32 L 3
59.37 Tt 1M Q |
5058 RP 1017-32-2-2 n 3
5059 HP 1017-76-2-2 Ta 3
5633 IR 2071-717-0-3-2 & 6
503 1 17 2071-703-3-1-3 I 3
5639 |’ 2071-875-2-3-1 3 2

1, very res islant; 2, fresist/int;
BS, bro’7ii snot; S.ft, slienlH hliglit;
leaf oliglil.

3,

to major

rating score
S.iB 3LB
3 3
3 3
0] 0]
0] 0]
0] 0
0] 0
0] 0]
0 0]
9 0]
0 0]
0] 0]
0] 0]
0 0]
0] 0]
0] 0]
0] 0]
3 0]
3 0]
3 0
3 0]
3 0]
3 0
= 0]
3 0]
0 0
n Q
0 1

modera te ly
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International rice sheath blight nursery

As a part of the international rice testing programme

(12T7?), 124 entries '?ere screened lor sheath blight resist-

ance during the first crop season. Simultaneously”™ reaction
of these entries to other diseases was also tested. The ex
periment p-as planted under high fertility conditions. In

Table 11.6. Reaction of selected entries to sheath blight

litry No. Designation Score (0 to 9 scale)
11 13 1514 A - E GOG 3
15 |l 1 127-00-1 4
21 13 202-13-0 4
22 1.2 709-90-2 3
17 12 G-190-9 3
50 12 2070-003-1 3
51 12 2053-521-3 3
50 12 803-12 4
01 11 20 3
05 It 2053-70 3
09 Tn-poo-chn-3
73 C 4 - 03 O 3
83 Pankaj 3
on ARC 10830 1
100 It 2053-130 1
105 A to 10000 4
100 A3C 10003 4
107 A2C 10018 3
115 *14 3
110 AtC 10099 3
122 8 15 d-TO- 19-3-1 3
121 Nang Paynh 132 1
1, veywoR Islnnl ; mn.Inrnl fly rcstf.Ilm.1;

1, inild 1v susceptible
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order to induce disense, the plants were inoculated with a

most virulant strain of the sheath blight pathogen at the mid

tillering stage. Intensity of incidence of the disease was

rated using O to 9 scale.

Cut of the 124 varieties screened, only one showed

(entry No.l21) highly resistant reaction to sheath blight

(Tc.le le G). Twentytwo entries were either resistant or

100 and 115 were also resistant

to-

lerant. The entries 51, 609,

to blast. These entries were selected for further screening

under good disease pressure during the next year.

7ath.9.

-figh vyielding varieties with Multiple resistance

Tith the objective of i1dentifying varieties possessing

resistance to all major rice diseases, a project was iInitia-

ted In 1971-75. The programme included gathering of a large

number of varieties and breeding oatcrials from all available

sources and testing them under field condilions after pro-

viding conducive environment for the incidence of diseases.

Seven varieties (Table 1'.7) and cultures which showed to-

lerance/resistance to major diseases in the iInitial screen-

ing trials in i'SM, | 'Vi.JU, UIN and T’0" were selected during

These entries were tested In 1975—6 under
sheath blight

the first Vffir.
hi,eh i1noculum potenti il for blast, brown snot,

and stack burn. The popular eultivnrs Thriveni, lava and

Jyothi were used as susceptible checks.

All the entries showed fair degree of resistance to

the major diseases, blast, sheath blight and bacterial leaf

/light. IET 2094, 2512 and 2712, were mildly susceptible to

(brown spot) while the check varieti-

o( 2052 Up/ho

be Imintbogpor iun blight

es were fairly tolerant. The highest vyield

was produced by the early duration culture | T 2921, the

Increase In yield being 1HO kg per ha over Thriveni,

117 kg/ha
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over Jaya anti 695 kg/ha over Jyotfii. This culture
(1ZT 2931) showed higher productivity during 1974-75 also.

The production potential of all these multi ole resistant
entries will be evaluated in the next year.
Table 1'.7. rerformance of elite cultures possessing multiple

res istonee

Sloweri ng Disease score Grain
Cul ture/variety durat i tin yicld
3L 33 SK3 3L3
(days ) (kg/ha)

1. 15591-1 111 1 2 3 0] 1389
2. 31 10 101 1 3 3 0] 3375
3. 1ZT 2691 103 1 2 3 0] 1389
4 1ZT 2691 93 1 i 3 3 3194
5. 1ZT 2512 113 1 4 3 0 2222
0 . 1ST 2713 103 1 4 3 2 2722
7. 1ZT 2931 77 1 3 3 1 3653
9 . Thri ve ni 02 0 3 5 3 3173
. sayn 100 5 3 1 0 3236
", Jyothi 92 3 0, 5 0 2958
C.0(0.05) 34 t

‘U, mast:; 33, brown spot; SIM, sheath .>liulllj

JL 1 bacterial Ileaf Dbligitls

o, on disease; 1, very resislant; 2. resislant;

3 modern lely resi sl anl.
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SEED TESTING
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1) seed nult]plication agencies s cii

ii.)

Intensive

) .roos b5peclaists

*v )

Registered

r::e nunber of

tb- nnst 10 years is given in Table ft.2.
fa )Ic ~2i.2* ilurnbcr of seed sanples tested in the seed tostin'"
labora tory
Vegc- Oi 1 Creen Grand Ho. of
/enr Padd x ..
y Pul.ses . seeds manure . Ise. total sapgpies
v;i th SO
1 -'00-07 380 - 10 Q [a 10Q 351
1007-00 1015 - 1 5 - 1051 031
1008-GO 112G 2 17 3 R 1150 1250
1000-77 110) 2 - 1 3 1505 120G
1071-71 1100 15 / 1 1 1 1'05 12 Ov
1027 1370
1071-72 1500 13 7 1 1 12
2 111 1080
1°72-7.0 2381 7 1 2 O >
1502 13 07
1072-7: 1550 ) . L
) 0 18 52 1101
1 71-70 1827 17 3 o 1
P oh - 2001 1707
11,70- 70 2028 JO
SG = alnmlinril pern hint | mm
, i i initial nd dm*ing the
T. follmviur n.-y projects were
year :

seed distribution agencies

Naddv Developnent

seed sanples

Influence

gtornpc

rnNnH . I»

nf luilinl
life of

tested iIn

like

seed growers.

pmfily sec,lI.

varinllnn
noon prol niurcil

In moisture
slnrnpc.

;igr 1. oXficers
Units,

of Research Stations,

this

as State

and

Seed

of

'fng Laboratory attached to the Itice Illese-
pQttn/'i . _ _ r
caters to tlie see;l testing needs of

Harris,

laboratory during

nodstore content

.tent

l lie

of paddy
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uO7D-a occunies an i,

Zesuacs cultivate,, 1In K 0,,t “osi1tl™ a"n"S the ~rnln
iIs Disera:,ly low ow- , T"e viel™ of this cror”’
tecl shy bearing nature of the vo-
\V; ! . Pr°JeCt ',aS- “-erefore, initiate,! in Mmi-75 in
order to identify Pnri,,

: ~y (.'I,ration varieties possessing high
yield potential.

e-C* |lele5. 3.

-evaluation of cowpca varieties

ive shoi t tern cowpea var ieties (New era, Pusa do
fasli, nsa phalguni, Pusa barsathi and P 118) were tested
1 (.r t.icir yield Dotentjal along with two check varieties
(“alicnt 70 and Kunnamltulam local) during the rainy first
ei 0 - season of 1975-76. Each variety was replicated 4 tines

ilu a randomised block design, o spacing of 30 cn x 20 cm

.0 adopted for seeding.

Tanlc ?.1. vield potential of cowoca varieties
*nriety Flc?wering dura- Grain yield )
tion (flays) (kg/Zho ) tank

1. New era o7 725 3
2. Pusa do fnslJ 41 4 61 6
3. bisa barsathi 50 53 6 4
4. P. 11ft 48 926 2
5. Calicut 78 S7 196 V4
6. Pusa plinlguni 11 925 S
7. Kiinnamku lorn local 52 I't 90 1

The flowering durations of the varieties rnnped fron 41

) i Pusa barso lbi to 57 days as 1iIn
flays as in Pusa do fas 1i and "U I 4

iIfew era and Calicut 78"

Tl,c check vnrilctv, Kiimionkulora local surpassed the
other cultlvors In yield potential. H registered n groin

yield of nor, kg per hcctnrc, the inerense in production



o.er t.e next best variety, P 118> being percent. P

]° e‘9,6 kE bo (Table P.l). These two varieties show

eu promise in the . . . .
P iriaig conducted during 1974-75 also.

Ag.l1.1.5.5.

"reeding “el_m pea Varielies

ith a vie . to evolve a high yielding eowpea variety

7f\t.i good cooking quality, hybridization v/ork was initiated
ouring the year using Pusa do fasli, Kilinj ipayar, P 11B,
-xnnankulan local, Hew era atl Pusa barsalhi as parents.
5- (is /eie collected (FI) froo the following cross combi.-
.111i ons :

usa do fasli :: Xunnamkulam; ? 110 x IColinj ipayar.

Crosses involving the other parents were not successful.

Ar. 1.1.1 .1

m'crtl. lizer requirement of eo”™pca

3espon.se of the popular cultivar, 1Kunnamkulam local’
to graded doges of nitrogen (0, 20, 40 kg/ha), phosphorus
(0, 20, 40 Icg/ha) and potash (0, 10, 20 kg/hn) was investi-

gated in thin trial.

The test variety exhibited narked response to applied

nitrogen and phosphorus. application of potash tended to

depress production.

Cffect of nitrogen was more pronounced compared to that
of ohosohorus. At nil the levels of pl.osnl.orus, an increase
in the dose or 1 tI'nppn reH» 1mft in rormrknble yield ipcrc-
as8g,,. The highest yield m * nhlnincd when nitrogen end nliofi-
Dhori.fi were onrlied nl -10 Im encl. per heetnre, the incense

in yield being 02 percent over no unnurc control (Tnble P.2)

lesnonse to nnnlle.l nltrnpen wns to the lone of 3.0 kp
_ .f m  the 20 kg per ha level and 0.0 kg per
of grain per kg of n ni
.i1- 10 Im ncr Im level- tesnnnse to phosphorus

kg of M nt the 40 Kg
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a lower magnitude. Grain yield was 4.2 leg per Kkg

of P at 20 kg ”~er ha and 3.4 kg per kg of 7 at 40 kg per ha.

Toe study indicates that application of nitrogen and

pno3p.jorus is essential for higher production of eownea in
the marginal uplands.

Table 7?e2. Grain vyield of cmypea (kg/ha) as influenced by

applied nutrients.

ilitrogen (kg/ha)

0 20 40 Toan
0] 552 527 7S0 G20
"hosphorus (kg/ha) 20 GO03 605 01 J 704
40 G12 750 094 755
l ean 509 GOO 020

«1g.4.1.5.1.

vield trial of black gram

Too black gran varieties were evaluated during the year
in order to select a high yielding variety suitable for cul-
tivation 1iIn '(ernla. These varieties were of the sane flow-

ering duration.

Unusual rains at the flowering phase affected badly the

seed setting iIn all the varieties. Uonco the general vyield
level was far from sat jsfnetory. 'he highest vyielder was
M? 14. Tyne 21 milled second in production. r.O produced

thc 1lowest vield (Tnble d.3)e
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Yield potential of blacligrara varieties

Varie ty Flowering duration Grain yield
(days ) (kg/ha)
Xe 1Xkfm OO

am 51 290

2. D-6-7 51 109

3. Sind khedo 53 299
Fe 11O r 51 169

6. Nedumangad local 57 239

7. m i 51 389

8. TIP 15 51 300
9. Co 2 17 2G7

10. T.9 51 39

«Le £e1« )02

ScrecMiinpr of prodvwh gran varieties

In order to i1dentify a suitable green gran variety for
I'crala, an yield evaluation trial was initiated during the
rainy first crop season of 1975-7G with < eultivars
(Piitilioninca, UP 30, rndirn and N2 10). The flowering
durations nf these varieties ranged from 37 days (UP 3(3) to
15 days ( ’'LLJdliopines). None of them showed adaptability
under Ilhe rniny cond I tiliih. Torrentlnl rains nl the fing-
ering Phase adversely affected the process of seed selling

anl therefore, all the varieties produced pom- yields.
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Year

1964-65
L9C5-66
1j€6-67
" >67-65
1 6.:-60
1969-70
1"79-71
1071-70

1972-73

1973-7 1

197:-75

1075-70

Product ion nf
Station t

(tonnes)

Vir ipdu

34.629
«11.879

25.278

11.111
33. 120

51.560

43.430
62.294

67.298

79.409
61.604

01.475

_____ 3eed

23.318
23.640
21.697
3S5.176
44.191
17.369
33.291
36.077
50.513
36.059
50.931
55.642

- 11 fi; -

riC(? in the nice 3eseorcti

2.104
3.047

9. GG5
8.063
19.223
0. 947
7. 250
5. 100
. 927
. 899

w O

. 700

tdKlibt @ ring the

Mumlakan 2ynclia Tot al

65.051
66-. 766
49.975
68.952
65.674
115.192
85.67 1
106.221
123.151
119.966
113.G34

121.017

last 12 years

3ulk
pack] y

27.629
30.062
31.231
29.515
39.515
27.443
46.440
46.751
36.041
27.927
35.650

13. 73'>

Grand

total

92.
96.
81.
116.
125.
145.
132.
156.
159.
117.
152.
16 ;.

650
525

206
467

192
-63d
120
975
195
913

314
Va4
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