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INTLIODUCT ION 

This is the 44th annual report of the lice iesearch 

Station, ?attaubi since it was established in 1927 and the 2nd, 
since it was taken over by the (erala Agricultural University. 
Airing the past •Y+ years of its existence, it has done yoemun 
service to the betterment of rice culture in the State. This 
reoort covers the activities of the station from April 1973 to 
March 1974. 

£'hjor Achievements 

The plant breeders continued their efforts to brood 
varieties combining 'ugh yield potential, pest resistance and 
excellent grain quality. They isolated the line culture 1285 
which is resistant to blast and tolerant to brown planthooper 
from the progeny of the cross ?'tb. 11 x IR.8. Another sister 
selection, culture 1141 also was observed to be tolerant tO 

blast and brown plonthoper. The culture 673, islatod from 
Via cross combination of 1.8/2 x Annapoorrn, identified itself 
with high yield potential and excellent grain quality. Thue 
3 strains were christened, respectively, as Jyothi, 3iart1i 
and oabari an released to the cultivators during the year. 

Agronomy and Chemistry divisi ns guided their resuerc 
activities to identify constraints to higher yields. Iri 
eackage of practices for the different igraci iarttic regins were 
forMulated based on these research data. Lignite fly ash, :0 

hypro]uct fran the Neyveli Lignite Corporatim, ws f,,-  -.n-" ± 00 

as effectiac as any other cOLrSo)n liming Taateritl lie ceiciwe 
hydroxide or. dolomite. This industrial waste is us 
than lime. Chemical control of weels in diroct seeded fti1cud 
rice was another item of research in the Agren:igr i7isiea. 

3utachlor (Machete), Arnstar (1P. 17623'), Propanil, 0.283 •aeid 
saturn (cnthiocarb) proved to be highly effective fr wee 
control in direct seeled rice fields. 3tu'ii es en water eonaie—
mont brought out the iaagnitude if loss of Mujur pint satrionts 
through deep percolation. It was estinntd that dirinj the 
viripu season ( first cr)p) 31.5 kg of N, 18.74 k; of' P93 ai 

lJ.72 kg of IO per hectare are lest in n:rclati.n. Th 

corresoonling loss of those nutrients in the mun.iain soJ3n 
are, respectively, 37.7, 28.25 anl 58.52 kg per hectare. 
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Training 

Sri. .N.?isharO1y, Research Officer (agronomy) 
attended the su:•mer institute on soil science at the College 
of Agriculture, .nand from 1-5-73 to 1-6-73. Sri. xL.Nair, 
Junior Research Officer participated in the summer institute 
on water management in rice pro luction held at M-  I, Cuttack 

frito 1-5-73 to 15-6-74. 

Finance 

This station received a sum of s. 10,11,900/-
under varius research schemes during the year. Out of this, 
the share of the ICiR was Rs. 1,95,200/-  and that of the 
State Government 7s. 8,16,700/-. The expenditure incurred 
am;)Uflted to ?s. 8,54,081.11 on all schemes. The receipt on 
account of sale of farm rokice was s. 2,70,137.18. This 
does not include the cost of paddy soel su'plied to various 
seed firms in the state on credit which will ccie to 
s. 1,20,000/- 

N 
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The 1973-74 'virir1u' (iioril- September) season was 
favurab1e for the rice croo with w11 spread rainfall, modera-
tely high teL er-ature ani high relative humility. :dainfa11 
during this season was 1972 ram sre1 over 78 rainy Jays as 
against 2073 ram of rains in 79 nays during the previous viriou 
season. The maximum amount of rainfall (723.6 mui) was r ceivad 
in June, the leviatien from the normal heinr 119 nra. Bright 
weather prevail el at the time of harvest. The ci imatic condi-
tions weoe thus quite favourable for croa growth both in ulands 
and in the wetlands. 7ro1uc-tin of rice, therefore, roachel a 
now ieea during this season. Th0 ' riinlaan 	LSOfl (October- 
Wrch), however, was rnrkai by unusual lrught cn]itiens during 
the reproductive ani rioening stages of the cr 	couied with 
severe outhrea of brown planthoaper. Bright sunny days, hih 
termerature ani hot wins descicated the tanks ani wells in the 
farm in 9ecether an] this thwartel all efforts of saving the 
crop from complete failure with lift irrigation. There was 
consi lerable lecline in rice jroluctien in o'eneral and even 
total cro failure occurred in some of the fields. 

The incidence of brown tilonth000er aithugh inflicted 
heavy loss in yield, 	was, however, made use of in screening 
varieties toleraut to thisrsaliely. Of all the varieties grown 
in the farm luring this easc,n only the cultures 1285 and 1140 
of the cross ?th. 10 x IH.8 and Thrivenj were observed to be 
tel erant to brown olanthoemer. ireDng the exotic yin ties Maim 
from Bangalelesh was founi to be resistant. The variety 1-d.26 
from I11tT, ?hiliooines claimed to be resistant to brown plant-
hoover was observed to 7)0 susceptablo under our cenlitiens. 
Tungro an] grassy stunt virus diseases were also observe h 

Table- MI. Meteor oicai data for the year 1973-74 

Month iainfail N).01 Mean 	Mean itela- Hours 
(era) 	rainy maxi. 	tive of bri- 

layS 	ten 7t  I . tec4) 	hueii oht sun 
°C lity shine 

   

1973 .âpri1 147.5 5 35.3 29.0 93 231.0 
At y 124.2 5 34.0 23.9 33 233.5 
June 723.6 22 29.9 23.5 95 117.2 
July 506.1 21 29.4 22.9 92 113.8 
ikugust 334.2 22 27.5 22.3 97 93.3 
Septeciber 36.6 3 21.1 23.1 95 2 39.1 
Octebr 25.7 15 21.4 22.2 96 177.6 
November 135.2 4 32.1 21.) 92 233.8 
)ecomher 5.2 1 31.9 29.5 85 237.9 

1974 January 0.9 33.0 17.9 82 316.1 
February 0.0 35.4 19.3 84 81.5 
March 11.2 1 37.3 22.8 93 392.7 
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The breeding rogramme in the Varietal Improvement 
Division  had the following objectives 

1) 	To breed photoeriod insensitive red and white ernel— 
led, medium duratien, semidwarf cultures having very 
similar grain shape and size together with qualiy 
attrimtes of the popular photoeriod sensitive variety 
Co. 25; 

ii) To improve panicle and grain characteristics of early 
and medium lurdtion varieties; 

iii) To transfer the semidwarf gene to tall varieties; 

iv) To breed varieties resistant to major diseases Iie 
blast and sheath blight and to major insect posts like 
galimidge, planthopper and leafhopper; and 

v) To evolve red riced high protein lines 

Comparative Yield Trids of !.dvanced cultures  

A. Medium duration cultures 

The following medium durati m cultures were evaluated 
during the yir in 2 reolicated yield trials one each in the 
first and second crop season; The levels of nutricuts given 
were 80 kg N, and O g each of p205  and 	O per hectare. 

Cultures Parentage 1ice colour 

Culture 7779 I.8 (fl.933 x Ptb.15 x T(N) 	.i) 'Thite 
7781 -do- White 
7782 —do— White 
15961-6 U.S x C.°.12 White 
19573 -3 •-do— White 
15612—i —do— White 

Ptb.lO x I:.8 

9' 6473 . 8/2 x 	nnacoorna 

The date cii flowering dureties and grain yield of 
these two trials are furnished in Table—%I. 
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Table B.3. Parentage, flowering duration, and grain yield 
of medium duration cultures under preliminary 
yield trial 

S. 	Culture 
No 	No. Parentage 

Flower— Grain 
ing du— yield 
ration ('cg/ 
(days) 	ha ) 

ce 
colour 

1 7936 Ptb. 15 x T(N) 1 	 94 5139 Red 
2 7943 IR.8 (IR.533 x Ptb.15 x T(N)l 95 5069 White 
3 1-5-5 T(N) 1 x Co. 25 108 4792 dhite 
4 925 131 4792 white 
5 
6 

1018 
7919 

—d— 
ul.28 x Leb Mae Nahng 

106 
91 

47-2 
4653 

white 
White 

7 1016 T(N) 1 x Co.25 107 4653 White 
8 1017 1(N) 1 x Co.25 109 4653 White 
9 1-5-4 —do-- 109 41*44 White 

10 1066 -do- 105 4444 White 
11 1014 -do- 196 4375 white 
12 1063 -do-- 107 !375 hite 
13 1065 -do- 105 4305 Ute 
14 1012 -do- 109 4236 Mite 
15 7930 1R.8/2 x Ptb.7 97 4167 Led 
16 7918 C1 .28 x Leh Mae Nahng 91 4397 White 
17 7942 IR.8 	(IR.533 x Ptb.15 x T(N)l99 4028 white 

3 	*tatimir uIture 

Twenty six short duration cultur3s from 4 cross conbi—
nations were tstd in this preliminary yield trial during the 
1st crop season. 

The trial had 2 replicatins and a plot size of 
1.20 Mx 2.25 M (net). The spacing adciptel was 15 cm x . 15 cm 
and the total NPX, dose was 60 	30 : 30 kg/ha. 

The details of the cultures selected are furnished in 
Table B.4 together with grain yield. 



Table I34•  F'lwerin. duratiin an'l ;rain yield f ar1y 
iurti n cultures under preluinary yield trial 

Flower- Grain _-lice 
ing du- yield col aur 
rcLti;n 
(days) 

31 	Culture 
Ni 	N. Parentage 

1 7944 Cul11812 x 1' 	(N) 1 81 449 hite 
2 7878 L.'.661 x Cul.28 80 4444 id 
3 7 ,886 -do- 79 498 Ivhito 
4 7894 -do- 79 4259 TAi ite 
5 7888 77 4259 Ji.ed 
6 79141 I.8(n.533 x Ptb.15 x T(N) i) 81 212 White 
7 7879 1.661 x C11,28 81 4167 djed 
8 7885 -do- 83 4167 '1hite 
9 7898 -rIo- 79 41c12 ')hite 

Comparative Ylold Tri1 of T. 42 lines and A.D.1 

Seven lines 1 T.442 and the variety RJ.l which are 
suited fur flooded and deep water areas were put under a 
rative yield trial under normal c;nditi ms and incidenitly to 
nulti1y their seeds. Jaya w.s used as the checc variety 
(Table 3.5). The fertility level was &9 : 41: 41) ". kg/ha. 
The triii ias laid out during the iriindakan (sec nd croo)season. 

As some plants in all the plots shewcd symotoms of 
grassy stunt virus infections, a count f such plants was 
and the ffectei p1nts were removed. Th mean percent 	of 
infected plants in tho different cultures/varieties -.n1 grain 
yield are aresented in Table 3.5. 

Table 3.5 Percentage of grassy stunt o ffcted hills 
and drain yield 

Variety/cultures Mean oercentage of grassy 
stunt affected hills 

Grain yied 
(kj/ha) 

T. 442-36 9.00 2777 
T. 442-46 1.43 5231 

T. 442-57 1i.43 215 
T. 442-65 3.29 2996 
T. 442-14-29 1.93 3634 
T. 442-173-35 3.29 31)12 
T. 442-353-58 5.43 5') )5 
D-1 28.50 1812 

Java 21.1)7 184) 
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highly susc'aptable 
poor yields compared 
were, however, net 
variatien in 1ant 

The check voriety Jaya anJ RD-1 were 
to grassy stunt virus and they recorded very 
to the rest of the cultures tried. The data 
subjected to statistical analysis because of 
population between plots. 

Yield Potential of Satya, Suoryn  Suhas mi 

The new 4ahara slit ra rice varieties Satya, Soerya and 
Suhasini wre tried in a comparative yielJ trial against the 
checc v-arities Jaya, Sabari and Triveni luring the erau1&an 
season. The fortilizor schedule adopted wis 80 : 41 	40 (i) 
kg/ha. The data on grain yield revealed that the Maharesb.tra 
rices recorded slightly l.iwer yield than the poular vari.ties 
Jaya an'l Sabari. However, the differences between those vari—
eties were not statistically significant (Table B.6) 

Table. B.6. Sunriary of results of the yield trial of new 
tthartshtra rice varieties Satyn, Soorya and 
°uhasini. 

Plant height 
Variety 	at athrity 

(ca 

roductive 
tillers 
per hill 

3uration froto 
sowing (days) 

50 
flower— ty for 
jag 	harvest 

Mean 
ylOi 0 
In kg/ 
ha (14 
Doisture) 

Satya 75.0 8.8 97 126 P-13 
Seorya 71.0 10.0 97 126 3d3 8 
°uhasini 64.5 11.3 97 126 
Jaya 77.8 9.8 97 126 34 d 9 
Sabari 75.4 10.1 101 128 5323 

Thrivoni 76.4 8.9 79 107 

 

423 

     

Varietal trials in u')lands  

A. Observatina.i trial of ARC ciltures 

 

     

total nwrbor of 516 ARCcultures ware 
no lands under a fertilizer schodu L of 60 g 
501Cg .c23 per hectare. 

AS there was a good incidence of loaf 
see dl ings stage  of the crop, blast scoring of 
was done. 

grown in rainfod 
N,50 g 	and 

blast in the 
all the cultures 
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Out of the 516 cultures 441 showed blast scores less 
than 3 and from among these a total number of 48 cultures were 
selected based on uniformity and yield for further multiplication 
and thai. 

B. Observational trial with L4±il and Pattambi cultures 

Three JARI cultures and six Pattambi cultures were comp-
ared with six check varieties in an unreplicated trial. 

Based on the general performance of the cultures, 5 
entries were selected for further multiplication and comparative 
yield trials (Table 3.7)- .7)- 

Table Pable B.7. 	Grain yield of JARI cultures 

Cultures 
	

Total 	Grain yield 	Blast 
duration 	kg/ha' 	score 

LI. 11295 	107 	3283 	3 
IARI. 7046 	 106 	3100 	3 
IARI. 11094 	 97 	 2533 	4 
Pm. 21491 	128 	3217 	 2 
PTh. 12814 	115 	3067 	 3 

Observational trial with some C1ilI cultures in wet lands  

An observational trial was conducted with 8 cultures 
from C9RI.. Outtack during the 1st crop season to assess their 
yield potential under a common fertilizer schedule of 60:30:30 
NPH ( kg/ha). 

Out of the 8 cultures, CR. 36-148 with a total duratin 
of 114 days gave the highest yield of 5318  kg/ha. This culture 
has since been released as a variety under the name Supriya in 
Orissa. 

Observational trial of new jaDonica x  indica cultures from  
cai, Cuttack  

An observatina1 trial was laid out to study the per-
formance of new japonica x indica cultures received from CAT, 
Qattack. The check varieties were Jyothi, Rohini, Thriveni, 
Annapoorna, Bharathi, Sabari, Jaya and IA-8. 

All the cultures flowered within 85 days and were har-
vested on 15-10-73. 
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The yield data are furnished in Table 3.8. 

Table B.8. irinyield data of new japonica x indica cultures 

Cultures/variety 'arain yield 
(k/ha) 

Cultures/variety Grain yi2ld 
(kg/ha) 

H x CR. 1014/2-4 5392 S x S- 1 4302 
-2 6373 ,, 	- 2 6005 
-3 6005 ,, 	- 	3 5637 
-4 6250 ,, 	- 4 5270 
-5 6250 ,, 	-5 5392 

S x G -1 5392 H x z- 1 6005 
-2 5270 ,, 	--2 5515 

-3 5760 ,, 	- 3 5250 

-4 5392 ,, 	- 	/ 6373 
-5 5637 ,, 	- 	5 6740 
-6 5392 ,, 	-6 5760 

j x S -1 6373 H x s- i 6127 
-2 6127 J x N- 1 4.144 
-3 5147 H 	c- 1 4902 

2 5392 
-5 6005 ,, 	- 	3 5637 
-6 5392 ,, 	- 	it 4779 

J x K -I 6127 5 5882 
 

-2 5882 
-3 6005 Jyothi 6618 
-4 6127 ohini 5637 
-5 5270 Thriveni 6005 
-6 5392 .nnapoorna 1.392 

-7 5025 3harathi 5024 

: x 0 -1 6127 iuir1 
6373 -2 5392 

5147 

Jaya 
ILSwa 	y 5515 

5270 
L.R.Il 8 

 

9 -5 5515 Culture 12055 5882 
9 -6 5637 

Breeding, nnterials in the early evaluation stages 

. Pedigree iovs 

total of 1182 r: lines from praviius year's sin:Je 
plant selectiou were raised in podiree rows during the 1st 
crop season and a total of 73 sin2le plants were selected for 
further studies and evaluation. 
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The composition of the pedigree rows and details of 
parentage and the number of single plants selected for each 
material are furnished in Table B.9 - 
Table .B.9. Details of the materials under pedi:ree rows 

I. 	Mashoori x 6473 

	

2 	12035x 1)074 

	

3 	10074 x 12035 

	

4 	6967 x 11828 

	

5 	6473 x 12035 

	

6 	12035 x 6473 

	

7 	12035 x Ptb.12 

	

8 	12035 x Ptb.15 

	

9 	Thriveni x Ptb.15 

	

10 	MN-54-42  x 6473 

	

11 	1svathy x 6967/2 
l 	swathy x 6967 

	

13 	Rohini x 6967 

	

14 	DGWG xPtb.15 

	

15 	1L8 x Ptb.15 

	

16 	I.8 x Cul.3 

	

17 	If.8 x Cul.6-8-8 

	

18 	Rohini xPtb.l5 

	

19 	xPtb.7 

	

20 	Co. 25 x Ili.262 

	

21 	T(N)i xPtb.9 

	

22 	Pookulsamba x Annapoorna 

	

73 	Pooulasama x innanomrna 

	

24 	Pookulasnmba x cR.28 

	

25 	Pookulasamba x T(N) 1 

	

26 	IR.8 x Co.25 

	

27 	T(N) I x Co.25 

	

28 	T(N) 1 x Co.25 ) x T(N) 1 

	

29 	(T(N)l x C0.25 ) x Co.25 

	

39 	Aohini xPtb.1O 

	

31 	Induced ontants in 1.54-42 

	

32 	.54-42 x 114 

Genera- 
ti-in 

No-of 
lines 
raised 

No—of 
single 
plants 

selected 

A 71 19 
,, 6 2 
,, 3 

17 1 
1 

0 5 1 
1 
2 
1 
55 
33 

F4 86 5 
36 2 

9t 45 
29 1 
47 

F6 5 
11 

10 
p7 16 8 
F9 10 
F? 27 -- 
P8 8 1 
,, 1 
,, 3 
F9 31 4 
,, 13 2 
F3 38 1 

23 
P4 37 1 
94 453 
15 65 9 

Si 
No 	Cross/Pedigree 
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B. F2 generation of new crosses  

Sixty five F2 families frord 17 cross c,)mbiir,.ti A's were 

raised during the second crop S.aSOfl and 	t(Itd of 463 single 
p1nts were selected for further studies (ble 3.10) 

Ih-ble B.10. Details of the F02 generation iateria1s 

Si 	 N,-).Of E2 NO-of single 

No 	Cross combinations 	 f1ii1ics plants sole- 
eted 

1 	Thriveni x Cul. 12814 	2 	157 

2 	Ck. 63 x Thriveni 	 2 	37 

3 	6473 x W. 12708 	 1 	4 

4 	.54-42 x rn.20 	20 	58 

5 	?4N.54-42 x c.4-63 	8 	40 

6 	T(N) 1 x Pth.26 	 3 
7 	Jaya x(Cul.28 x Teb Ikie Nahng) 	4 	48 

8 	Jaya x Pokkali 	2 	18 

9 	Jaya x 72 (Assam collection) 	I 

13 	Jaya x iiC. 13764 	1 

ii 	tb.23 x Thriveni 	1 

12TaingafQ1 local x Jaya 	1 

13 	a Jya x inhan Shal i 	2 	33 

14 	Jaya x 7tb.28 	 5 	- 

15 	x 587-4 	 1 	23 

16 	T(N) 1 x'th.28 	5 	 -- 
17 	10074 x iinnapoorna 	6 	19 

C. Fl Generation Of fresh crosses  

F s of It new cro4 were raised during .11 crop seas fl in 

pots an seeds collected (table B.ii) 

Table 8.11. New crosses effected during the socnd cro 
season 

Sl 
No Cross combinations 

N.of F1  plants frcie 
which seeds collected 

1 	ijnnapoorn-3 x CH 42 
2 	Annapl.,orna x NC 1620 

3 	Annaieerna x Chinsura 7 
It 	10074 x 1285  

6 
2 
4 

iT) 
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D. M1 generation of irradiated Oorpandy 

Seeds of Oorpandy, a saline resistant variety which is 
fully awned, were got irradiated with 2 doses of gamma rays 
(1]. XR and 32 	) on 18-6-73 at the Ba1 Atomic Research Centre, 

Trombay. 

Nursery was sown in pots on 20-7-73 and seedlings were 
transplanted in singled with a spacing of 20 x 15 cm on 16-8-73. 

flowering commenced on 28-11-73. 

A.totaj of 240 pingle plants ( 120 from each treatatent ) 
were individually harvested and seeds collected for raising 
generation in 1974-75. 

The main purpose of this work is evolution of a saline 
resistant variety without awn. 

Varietal Museum 

An assemblage of recently released varieties and promi-
sing pre-release cultures as nn.de and rr)wn as a varietal 
riseum. The number of varieties in the varietal museum during 
the I ind II crop seasons were as follows (Table. 3.12) 

Season 
	No.of varieties in the varietal 

museum  
Short dura- Medium dura- Total 

tiOn 	tion 

I Crop 13 21 34 

II -Crop 16 18 34 

Release of new bigh yielding varieties  

Dtnring the year under report 4 advanced rice cultures 
found promising were proposed to the Variety Evaluation 
Committee of the Nerala Agricultural University on 21-1-1-)711- 

Oat of these, the Variety Evaluati°n Committee recom-
mended 3 cultures and these cultures were proposed to the 
State Seed Sub Committee for release. They were cultures 
1285, 6473 and 1140. 

The State Seed Sub Committee approved the release of 
all the three cultures proposed. The details of the released 
cultures are furnished below. 



Culture 1285 is a dwarf line extracted from the cress 
'tb. 10 x P1.8 and is of 119-115 days duratLn. It is phetoin—
sensitive and can be grown un.Jer all the usual rice grewing 
C )flditiofls of the State as also in the Lake bed regions of 
Zuttanad and Co1e areas. The grain is medium bold and the 
husc colour is straw with brown furrows. The kernel colour is 
rod and is translucent. Milling and cooking quality of the 
culture is excellent and honce fetches a premium rice over 
the other hih yielding varieties. The yield range is 4-5te 
mr hectare. It is reistent to blast and has exhibited ficig 
tolerance to brown hopoer infestation under a heavy oressure' f 
brown hopper incidence during 1973-74  sec.ind crop season. This 
variety was christened by the State Variety elease Cormaittee 
as 11  Jyothi 	('tb.39). 

Culture 6473  named as I Sabari I (7tb.40) is a medium duration 
(125-139 days) selection from P1.8/2 x mnnapaorna 28. It is 
photoinsensitive and can be grown under the normal rice gorwin 
ciriditions prevai.t ing in the State. It has also became popular 
hth in Kuttanad and 1Cjle areas. Its grain is medium bold with 
tip -awned 	.hsk colour is straw and kernel colour white. It 
has also white abdomen in the kernel. In many trials, it has 
out—yielded 1-11.8 and Jaya. Being red kernelled it fetches a 
)rosuam price over Ii-L8 or Jaya in this state. The yield raflge 
is 5-6 tones par hectare. 

Culture 1140 or Bharatbi (tb. 41) is also a medium durati:n 
selection from am,-)n1.,  the hybrid progenies of the cross tb.10 x 
P1.8. It is photoinsensitive and can be harvested in about 
120-125 days. The grain is medium boll. ausc is straw coloured. 
The rice is rod and is without white abdomen. It is also noclera—
tely resistant to blast and has fi\led tolerance to brown plant—
boper. It is taller than Ici.8 or Jaya. In many of the trials, 
it has recorded higher yields than 171.8 and Jaya although it 
is about a week earlier than them. The yield range is 5 to 6 
tones per hectare. 

VtLLiL TM bOVMiNT W0E( i)9N IJNI)I1 TjJ7,ILL INDIaC)O)INI2. 
iICE IW AOVTM.,1\TT 2ZLOJJICT 

The following experiments were conducted in the i1l 
Julia Coordinated LUce In orovement project ( Coordinated 
variety trials) 'luring 1973-74. 
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Uniform Variety Trials- IA, 13 and II  

The object of these trials was to study the comparative 
performance of Eery early maturing (80-90 days duration) IA, 
early maturing (9P-110 days duration) 13 and medium duration 
(120-135 days duration) cu1tureII. In the very early duration 
trial (M-IA) three cultures from the cross L8 x Q2, nameiy 
79-14, 79-22 and 79-24 outyielded Ba1,the highest yielding 
short duration check variety. Other check variety was Cauvery 
which took 12 days more than Bala to mature. All the twelve 
cultures under comoarision outyielded Cauvery. 

Out of the 17 cultures tried in the early maturing 

group (uvT-IB) MET. 5169, M.13 and 7 T. 26228-1 regiseret 

higher yield than :atna, the check variety. 

In the Uniform Variety Trial-II where medium duration 
cultures wore tested, three cultures 	.84-39-1, J. 3756 and 
RP.4/14 registered significant increases in yield over Jaya. It 
is interesting to note that all these three cultures also record-
ed higher mean yields than Jyu in all test locations in Inia. 
Further, tolerance of 	.4/14 against Brown Planthoper reaorted 
from this station for the first time was also confirmed in tests 
conducted at AICRIP centre, Hyderabad. 

Preliminary Variety Trial-I and II  

Out of the 36 cultures tested in the early ruaturieg 
groun(-,VT-1) 23 cultures outyicided Cauvery the control plot 
in this trial. iniong them the highest yielding cultures were 
L. 48-116 followed closely by or 4553, MJ. 911 and T,-j 6368. 

In PVT.II whore medium duration cultures w.'re tried 
30 cultures oatyielded Jaya 'ini cheek variety. Cu1tu:es 6473 
and 6475 nominated from this station ranked first in -Al test 

locations in India. 

National Bree:ting Narsery  

379 cultures were tested to study their reaction to 
)osts and diseases but none of them possessed any multiple 
resistance. 

Brown hopper resistant varieties 

Eighteen cultures resistant to brown planthopaers ivl eTe 

tested. Out of them one culture U-l539-823-l-4 (1.1.24 x 
Mudgo x L-.8) showed field resistance to brown planthopeer. This 
culture is being multiplied for further tests. 
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International .Lice Yield Nursery 

36 cultures were tried in the above trial. fl-26 
was also included in this trial which was released as a 
brown hopper resistant variety. When the trial approached 
maturity, severe incidence of brown plant hoppers was tioted. 
Taking advantage of the brown hopper build up, all the 36 
lines were screened for their resistance to the pest. It 

s found that i1.26 was susceptible to brown hopper burn at 
Pattambi which ws later confirmed under other Indian condi-
tions. gala, a Bangaladesh entry escaped from brown hopper 
attack. This variety is being nultipliod for further trials. 

I 



AGRONO1fi 

Agronomy Division devoted its attention 
to solve problems relating to upland ind lowland 
rice culture. The results revealed that: 

* 	efficiency of applied nitrogen in uplands 
is increased by compacting the soil to t 

bulk density of 1318. 

* 	crop weed competition is critical during 
the early vegetative phase. 

* 	Machete (Butchalor) and Propanil re exce- 
llent herbicides for weed control in direct 
seeded flooded rice, 

* 	physiologic maturity  of the rico seedlings 
and not the chronological age, determines 
the productivity if rice plants. 

Studies on water managomont brought 
about the magnitude of the loss of plant nutri-
ents in de',m reclatiin in flooded rice fields. 

I 
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Rotation Exmoriment 

With a view to explore the feasibility of raising more 
than one crop in the conventional single crop wet lanJo Pa11i-
yals), a one year two cron rotation ex periment was initiatel 
daring the first crop season of 1972-73.  The experiment was 
laid out in randomised block design with three replications. 
There were 8 treatments comprising of a short duration rice-
Rohini, in the first crop season in all the plots followed by 
8 different kiuls of crops in the second crop season (Table L.2)-
The cultural aril nniirial practices have been followed to suit 
each crop under local conditions. In addition to the economics, 
the influence of different rotations on soil fertility is also 
being studied. 

In the first season of the trial, that is, the first 
crop season of 1972-73,  the grain yield of rice in all the treat-
ments lii not show any significant variation. That evidently 
reflected the homgeniety of the ex;  erimental plot. In the second 
crop season, groundnut, cowpea, tapioca, girigelly, cholam, raLi, 
sunflower and rice were tried. Rice, tapioca, ingelly and rai 
ave encouraging results. The net income from these cros wore 

more or less equal. 

Since sunflower and cliolam were not found to come no 
well in the second cron season, these two crops were ro:iove 
from the rotation and substitute] with groen gram and cotton 
respectively. 

Table A.2. Summary of yields (Tcg/ha) obtained for different 
crops in rotation durin 1972-73  and  197374 

Trial. 
No. 	Crop sequence 	irtcrcp Secon] crop 

72-73 73-74 72-73 73-74 

Yield (kg/ha) 

1 Paddy- Pa*.y 	 2683 2381 
2 Pa11y_groun!nut(TMV.2) 

	
2715 2667 

3 Pally-cowpea(Pusa dofasli) 
	

2819 2267 
4 	Pa 11y-Cholam(CSH-1) 	) 

Cotton in 73-74 (eba) ) 
	

2788 2191 
5 Pally-gingelly (local) 

	
2886 2348 

6 Pacily-tapioca(Malavel In) 
	

2864 	2257 
7 Paddy-mgi (ibiyasinha) 

	
2873 2295 

8 Pally-sunflowor; 	) 
greengram in 73-74 

	
) 

(i'usa bisakhi) 	) 	2810 	2378  

3842 1648 
1048 361 
4137 2373 

1375 affected 
249 112 
8613 4429 
1056 1638 

295 303 



Bulk density of soil on nitrogen response and yield  

Efficiency of applied nitrogen is ouch reduced in 
rainfed uplands due to rapid nitrification of applied fertili-
zers and its subsequent loss through percolating waters. Compa-
ction of soil to a desired bulk density is therefore considered 
to minimize such losses. The present study was undertaken in 
1971-72 to study the effect of soil compaction on nitrogen res-
ponse and yield of the apldd rice variety, Ptb. 28. 

The treatments comprised of 3 levels of compaction 
(bulk density: 1.200 ' L318 g/cc9/cc),and three levels of nitrogen 
(o,49,80 kg per hectare). The design of the experiment was split 
plot, with compaction as major treatment and nitrogen as minor 
treatments. Seeds of the test variety were dibbled at 15 cm x 
15 cm spacing adopting a seed rate of 80 kg/ha. Compaction was 
done using stone rollers weighing 80 and 330 kg. 

Soil, compaction with the 300 kg roller effected signi-
ficant yield increases over no compaction and compaction with 
the light roller (Table A.l). At all the levels of nitrogen, an 
increase in the bulk density of the soil, increased the grain 
yield to a considiab1e extent. Response to nitrogen was linear 
and significant with the 80 kg N/ha level recording the highest 
yield. The rate of response to applied nitrogen was 4.3 g ?,,or 
kg of N for the 40 kg level and 11.1 kg of grain per kg N for 
the 80 kg level. 

The higher bulk density of the soil favoured greater 
response for apnlied nitrogen, although the interaction-al of 2ect 
was not statistically significant. These results agree with 
the findings reported earlier in 1971-72. This investigation 
has conclusively proved that rice yields in the rainfed uplands 
could be considerably increased by apolying 80 kg N/ha and by 
compacting the soil after sowing to a bulk density of 1.318 9/cc. 

Table A.I. Grain yield (kg/ha) as influenced by bulk density 
of the soil and ap'lie'l nitrogen 

Compaction 
Bulk 
density 

Nitrogen applied 
(kg/ha) 

Mean C.D. 
(0.05) 

 	(g/cc) 0 40 80 

No compaction 1.200 546 630 1204 793 

Compaction with 80 kg 
roller 1.207 504 742 1386 977 90 

Compactin with 330 kg 
roller  1.318 560 756 1695 1137 	 

CD (0.05)  	 141 
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plot yielis 1i1 not liffer significantly hiring the 
viritn season. Tlowever, the highest yiefls were obtaineri were 
from the plots where grouninut was grown in the previous season. 
ice g-own after cholam recoriel the lowest yie]oi. Obviously, 

the leguminous crop was helpful to conserve soil fertility; te 
millet crop, on the other barn, seemei to deplete it. 

During the second eren season, yields of all the crops 
except mgi were lower than that of th p.revi)us secnd cro; 
season because of severe soil, moisture stress consequent on the 
failure of pre-North-st monsoon. 	agi survived the drought 
and p moduced satisfactory yields. 

Fertility status after the harvest of the second crop 
(Table iI.3)  ghowoI that available N was 	ximnm in the paddy- 
greengram rotatin. The highest rate of N removal ;ccure':l in 
rice-ragi rotation. Rice-groundnut and rice-tapioca rotatieos 
tended to reduce the pH of the soil. 

Table A.3. Fertility status of the sub plots after the harvest 
of the second crop of 1973-1974 

Trial No. 	 N 	P 	K 	pH jr Y 

1 1.26 32.8 228.5 5.5 
2 i.o6 22.6 165.7 5.2 
3 0.98 25.6 197.1 5.3 
4 1.43 26.2 183.6 5.4 
5 1.36 29.2 174.8 5.4 
6 1.41 26.9 179.2 5.2 

7 1.13 24.6 161.2 5.3 
8 1.44 27.2 165.7 5.4 

Competing ability of rice with wools in rainfe! upl rnds  

Pally seeds are eith..r sown broadcast or dibbled Ia the 
rainfel uplands with the onset of south -west monsoon. Severe 
crop-weed cT)moetition always limits aro:luction in these ui,1ans. 
In order to study the conpetiri ability of rice with weeds, an 
exoeriment was initiatel in the t  Viripu ' season of 1972-73 and 
was confinued during the corresponding season of 1973-74  also. 

The design of the exPeriment was rando:aize] block Let 
with 3 replications and 12 treatnents (Table A.4) The test vari- 
ety was Thriveni, dihblo:J vt a spacing of 15 cm x 15 co. 	seed 
rote of 80 kg/ha as alote'i. The experie 	 e iental plots recived 

t 	
a 

basal applicaion of 30 kg N, 40205 and 40 kg {O per 
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hectare. At tillering and panicle initiation stages, nitrogen 
was top dressed at 25 kg/hectare each time. In order to ensure 
uniform stand of wees in all the plots, weed seeds comprising 
of .Chome viscOsa and  chinochloa crusgally were also sown 
broadcast dih the rate of 5 kg per ha. along with fertilizers.  
Germination of paddy as well as wee] seeds was excellent in all 
the plots. 

The climatic conditions were quite favoumble for crop 
growth Iluring the season and therefore, yields were far higher 
than those recorded in the previus season of the experiment. 

As in the previous season, the time of weed removal 
was observed to influence production significantly. Weed free 
condition maintained by frequent hand weeling were observed to 
be invariably more favouraLle for rice. It helped to produce 
more number of productive panicles per hill, heavier panicles 
and higher grain yield. Removal of weeds once on the30th day 
after sowing as in treatment No. 9 recored, however, as much 
yield as in Tr -3  which was kept free of weeds up to the 30th 
lay of sowing by 3 hanIweeliugs. The difference in yield bet-
ween Tr-3 and 9 was 237 kg/ha and this difference was not statis-
tical lysignificant. The reduction in yield whenwee-Is are 
removed only after 45,  60 and 75 (Tr. 10,11,12) days after sowing 
was due to the fact that the crop suffered from very heavy wad 
competition in the early stages of growth and it coufl not 
afterwards recover its vigour ani usual growth rate. These treat-
ments pro laced fewer number of productive ears per hill with 
lighter panicles. 

The results of this experiment conclusively prove that 
the crop weed comp tition should be checked thr3uh1y during 
the piol of active growth of rice.s.edlings. This conditien 
could e achieved vithLr by keeping the crop weed free up to 
3o)  lays after sowing or by giving the crop a hand weeding on 
or about 30th lay after sowing. The latter practice is more 
practical since the pain or loss in yield on account of either 
of the two practices is only marginal. 

4 
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Table 1.4. Effect of weed free cenlition oni time of weed 
removal ,n rice yield an.] ass ciat-el characters 

Treatments 
Grain Pnni"ani Dry Inerease/ 
yield cles/ do wt.of 	ecroase 
(kg/ hill wt. weeds in 
ha) 	(g) at 	g/ha 

harve  over 
s 	Tr.3 Tr.9 
1;  

ha) 

l.ontrol 	(no weeding) 2296 5.80 1.52 5414 -1632  -135 
2.Wed control up to 15 DAS 3467 7.33 1.99 2624 - 371 - 134 
3. 	-b- 30 	,, 3838 7.d3 2.97 1105 ()+ 237 

45 	,, 3964 8.43 2.21 44 + 126 + :63 
5.  -lo- 60 	,, 3885 7.9-9 2.24 473 + 	47 + 2.1 
6.  -!- 75 	,, 381 8.87 2.27 355 + 	23 + 2.69 
7.  -do- 90 	,, 4176 8.23 2.23 531 + 338 + 575 
8.WeeI removal on. the 15 	,, 3997 7.10 2.22 3254 - 471 - 594 
9.  -la- -39 	,, 3691 8.07 2.24 1237 - 237 (3691) 

10.  -e- 45 	,, 3319 8.13 1.93 788 - 528 - 
11.  -do- 60 	,, 3152  6.37 1.79 473 - 686 - 449 
12.  -b- 75 	,, 2758 6.20 1.67 370 -1080 - 043 

 	9.195) 	 457 1.66 0.44 717 	 

D.a.-S. 	lays after Sowing 

Influence of age of seedlings and spacing en grain yield  

Age of see flings has. a su)stanti.L1 influence on rice 
yieli. This is especially true of some of the dwarf an 
insensitive varieties. An experiment was initite] in tA 
first cr0; season of 1973-74  to study th influence -of a--
see-Il jugs n yield and associate I characters. The effect of 
spacing on the aa of seedlings was also stu.iiei in tlls 
experiment. 

The troatmnts c nnrisei )f 12 combinations nf 4 ago 
groups (21,28,'55,142  days after sewing) an'] 3 sricings (is x 
11) cm, 15 x 15 cm an] 15 x 29 cm) (Table a.4). The tr:is 0laot- 
ing in 

 
!ill 	tre-otm'nts Ine en the saco 'late so that 

environment waul I hot 	same and -only the see] 1)0 C 0 1tI no 
wul-d vary. The design of the ex'jerirnent WOO ran:leaiso:] d .;ca 
re-:;1 icate..1 4 times • alt ;l nting, nitr;)gen, phos;herus 
an] potash ( : o) were apolieI at 45 kg each der ectaro. 
At 	anic1e ifliiti'in, nitrogen was top ]ressei at 45 k::er 
hectare. The test variety was Jaya. Age of seedling; an. 

-4 



spacing contributed no significant effect on grain yield during 
the first crop season. The nnxiniim yield, however, was produced 
by the seedlings planted 39 days after sowing. The seedlings aged 
42 days recorded the lowest yield, the percentage of decline in 
yield being 12.2 compared to 35 days old seedlings. The yield 
component that was least affected by the chronological age was 
the tiller number. Seedlings of all the age groups produced al-
most the same number of ear bearing tillers/hill. This might be 
the reason why there was no marked variation in yield between 
age groups. Spacing, on the contrary effected variation in pro-
ductive tillering, though not significantly. (Table !4..6) Wider 
spaced hills produced larger number of tillers per hill irrespe-
ctive of the age groups. The results tend to indicate that 
during the cloudy viripu season the chronological age -('within the 
naxiuim age limit studied i.e. 42 days)was not a deciding factor 
for rice production. 

Age of seedlings however exerted significant yield vari-
ation during the sunny and hot nnndakan season. The flowering 
duration of the crop was also reduced in this season. The young-
er seedlings, i.e. 21 days and 28 days old, produced significant-
ly higher yields over the older seedlings i.e. 35 and 42 days. 
The yield component that affected the productivity of older seed-
lings was the panicle weight although the older seedlings produ-
ced as much tillers as the younger ones. 

The effect due to the spacings under study was not signi-
ficant although during the secodfrop season closer spacing 
yielded the highest. It is observed thet the wider spaced plants 
Produced larger number of tillers per hill as in the previous 
season. 

The study indicated that chronological age of seedlings 
should be given due consideration in the second crop season since 
the plants attain physiological maturity earlier in this season. 
Seedlings will have to be planted, therefore, before 28 days 
after sowing in the mindakan season. 

Table A.5. Influence of age of seedling on productive tillers 
per hill, flowering durati.n (lays) and grain yield 

Age group Flowering duration Productive Grain yield 
(days) tillersjhill -  (kg/ha) 

I Crop 	II crop  I crop II crop I crop II crop 

21 days 101 	97 5.7 	6.8 5253 	3140 
28 days 98 	96 5.4 	6.1 5400 	3150 
35 days 95 	97 5.7 	7.0 5640 	2723 
42 days .1 	83 5.5 	6.1 4950 	240 

Cl) 	(0.05)  366 

41 
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Table A.6. Grain yield as influenced by spacing(11'g/ha) 

 

Season Spacing (cm)  

  

15 x 10 15 x 15 15 x 20  

  

I crop 514') 5400 5410 

II crop 292'1 2820 2810 

Response of rice to microeleineuts  

The effect of nicronutrients on the growth •tnd yield of 
rice has not been studied in detail in Kerala. This is probably 
because :lifficieney symptoms ire rarely observed under field 
conditions. Feel or trials conducted on cultiv-itorsf fields 
during theyear 1972-73 at Tcumbidi, Mannargbat, and Ccya1nnare 
indicated lw to rnoderte response to conuer and uiilybedenura. 
In order to investigate the resoonse of rice to micreeleraeatn, 
an erperim:nt was initiated in the virippu season of 1973-74, 
using the dwarf indica strain Aswatbi as test vnriaty. 

1he design of the experiraut was randomized block with 
3 re1icatins. 	The treatments comprised of micro-elements 
alone and in combinations and secondary elements, ealciu and 
magnesium (Table .A.7). All the plots received a uniform dcse 
of WK at 90:45:45 kg per hectare. 

The data on grain yköli recorded during the first cree 
season did not reveal statitica1 significance between treat-
ments inhicating little resoense to uicro and secondary nutri-
ents (Table A.7). Slight depressi:n n yield was observed in 
the treatment receiving iron as ferrous sulphate obvi;us1j 
because of its deleterious effect on the absorbing canacity .1 
roits • The latoritic soil of the ex-,) rimental plot a.ls' ceatain-
ed large propoirtions of ir.u. The treatment 14 which received 
all the micro and secondary nutrients registered the hihest 
average yield. 

The data on pro ]uctive tillers per hill also revoale.I 
no marked difference between treatment effects. 

During the second crop sea.n, the crop was severely 
affected by drought at the flowering phase. Brown plantho :iior 
incidence was also severe. The plots receivino silica and 
copper wore, however, observed to be cumpalatively free of 
brown hopaer inCj]eflC, an observati in which requires cinfiren-
tien from future trials. 
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Table A.7. Grain yield and productive tillers per hill as 
influenced by different treatments 

Treatments 
sate of Form of 
Appli- nutrient 
cation 
(kg/ha) 

Proclu- Grain 
ctive yield 
till- (kg/ 
ers/ 	ha) 
bill 

F (0.05) 
	

NS 	NS 

Loss of plant nutrients in deep percolation  

The main loss of plant nutrients from cultivated fields 
is through leaching. The magnitu:le of nutrient loss ieends to 
a great extent on the edaphic and climatic factors. Since per-
colation is -a natural phenomenon in soils, the chances of loss 
of nutrients through percolating waters are also very high. The 
extent of loss of major plrnt nutrients through deep percolation 
in rice fields was investigated in the present experiment. 

The amount of water lost in evapotranspiration and 
colation was estimated by the 	drum culture technique . Wtor 
percolating below the root zone of rice plants was collected 
in perforated plythene tubes planted in the field and this 
water was syphoned out at intervals of 5 days for chemical analy-
sis. Percolaing water was thus collected from 2 adjacent -?lots 
of (17 x 17 m each) uniform fertility, one receiving NPK at 
.100 59 50 kg, respectively, pr hectare ( as ammonium sul-
phate, super phosphate and mariate of potash) and the other 
receiving no fertilizer at all. Each plot had 4 polythene tubes 
for collecting percolating water. 
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Fluctuatione in the ground water table was periodically 
measured using an observational well. 

The test variety was Jaya, planted at a spacing of 
15 x 15 cm. 

The amounts of water lost in evapo-transiration and 
percolation were measure1 for 97 days in the first crop season 
and 86 days in the second crop season. 

apo-tr.anspirati:n and percolation were estimated, 
respectively, as 4.88 mm and 3.91 mm per day in the first crop 
se:-son and 7.32  mm and 7.99 mm per day in the second crop season 
(Table 11.8). The total water requirement in the virippu season 
was, thus, 852 .63 mm -ani in the muniakan season, 1316.66 mm. 
The loss of water in deet perc.ltion was low in the first crop 
season, possibly due to high water table in that season, its 
fluctuation varyin from 2 cm to 25 cm only. But in the ecnd 
crop season, water table tended to receele as low as 78 cm 
below the ground level. 

The magnitude of loss of all the major plant nutrients 
was high during the second crop season because of high rate of 
percolation. While the loss of N as ammonia was almost similar 
during the both seasons, loss of N as nitrate was far higher 
in the second crop season compared to that of the first crop 
season. The rate of loss of N as NH9  was more, immediately 
after the application of ammonium sulphate as basal dressing or 
as top dressing. 

The total loss of nitrogen from the manured plot was 
31.49 kg/ha in the first crop season ani 37.7  kg/ha in the second 
crop season. PO and J0 lost in pacolation amounted, respe-
ctively, to 18.45 and 19.72  kg/ha in the first crop season and 
28.24 an] 58.62 kg/ha in the second crop season. The extent of 
loss of plant nutrients from tha unmannurel plot was 21.00, 
14.4 and 13.65  kg/ha of N, '2°api K00 respectively in the 
viripou season and 24.74, 28.02 and 4.60 kg of N, p9 05  an 
K20 in the mandakan season. It is interesting to note that 
even after raising a crco without manuring, the soil critinuec1 
to suoply reasonable amounts of plant nutrients and the loss 
of nutrients in the second crop season was far higher than th:tt 
in the first crop season. 

In the first crop season the yield recorded was 4554  kg 
grain and 3730 kg of straw per hectare in the manured plot and 
3120 kg of grain and 3152 straw per ha in the unmanured control 
plot. Grain and straw yields wore considerably reduce I during 
the second crop season, in spite of good crop management. The 
yield reistere] was 3515 kg of grain an] 3286 kg of straw in 
the manured plot and 2180 cg of grain and 2136 kg of straw per 
hectare in the control plot. 
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Crop removal of N athounte. to 90.27 kg /ha in the first 

crop season and 59.56 kg/ha in the second crop season from the 
plot manured with 100 kg N/ha. From the unnunurei plot, N removal 
in the first and second crop seasons were, 56.52  and 28.84kg/ha, 

respectively. 

The study throws light on. the magnitude of loss of nuti-
eats from rice fields. 

Table 11.8. Loss of major plant nutrients from rice fields 

Percola- 	Ntitrkent lost in percolati.'in kg/ha) from  
Season' 	tion 	the manured plot 	the unmanured plot 

(inn) 	NH3N N0N £205 KO NH3N NO? 2 25 K2 
 0 

Virippu 	379.27 	19.35 12.14  18.74 19.72  11.13 9.87 14.40 13.65 

4xndakan 	687.14 	18.55 19.24 28.24 58.62 10.31 14.43 23.02 46.60 

Comparative yield trial of pre-release cultures  

A trial was initiated in the first crop season of 1972-73 
to compare the yield'potentialOf pre-release rice cultures evolv-
ed at the Regional Researôh Stations, the Central station, and at 
the 9M Industrial and Agril. Estate, Ottapalam. This trial was 
continued during the year underreport also. 

The cultures were grouped into two: medium and early.. 
Thease were tested under a common fertilizer schedule of 9045:5 
kg NPK per hectare in. two separate experiments,,-the dign being, 
randomiz$1ock replicated 3 times.. A common spacing of 20 cm x 
15 cm was adopted for.both the groups. The check varieties were 
IR.8 (medium) and Rohini (early). 	. 

Due to unfavourable weather conditions, the tria1..was 
abandoned during the second crop season and the data recorded 
during the first crop season only are reported. 

Among the early duration varieties, excepting 0ulture-16 
(Kayamkulam), all the cultures were at p.r in their yield poten-
tial with the check variety Rohini (Table  .9) 

+ 
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able A.9. Grain yield (kg/ha) of early duration cultures 

Culture/variety Name of station Flowering 
duration 

 	(days) 	 

Grain yield 

1285 R.A.S. Pittambi 82 3978 
12053 it.R. S.Pattambi 75 4129 
PVT-16 A.-%.S. 	ayamku1am 63 2913 
202-1 Mnnuthy 62 3153 

203-1-1 Mannuthy 73 3904 
10 x 1 x 1 R.'. Nannuthy 7& 3904  
itohini (check) 65 4094 

The yield data of the medium duration vrietis were 
vitiated by bird damage. 

G..ON3i4IC 1dHCH CONTIICTED INYTI Tff ALL IIflI'. C01IDINJ'ATlD 
RICE IWR0VMNT POJCT 

Optimum seed rates for different methods of sowing  

The 'Virippul crop is either sown broadcast or dibbled 
immediately after a rain. In order to find out the optimum seed 
rates for these two methods of sowing, the present experiment 
was laid out using Thriveni as test variety. The seed rates 
adopted were 60, 90, 120 0  150 and 180 kg/ha for broadcasting 
and 30, 50, 79, 90 and 110 kg/ha for dibbling at 20 cm x 10 cm 
spacing. The fertilizer schedule followed was 100 kg N, 6.0 kg 

205 and 40 kg K20 per hectare. 

The crop was affected by blast during, the early vegeta-
tive phase. The broadcast crop was the worst affected. Density 
of papulatien was observed to have close association with the 
intensity of disease incidence. Higher the population p 	unit 
area, the more serious was the disease incidence. Two sprnjs 
with Hinosan, however, savethe crop from this disease. 

The data on grain yield (Table .IQ) revealed no signi-
ficant difference between seeding methods and the ee'I rates 
tried., Lower sed rate favoured the production of Favier ani-
des in the dibbled crop, but no marked difference was observed 
in the broadcast crop. A seed rate of 60 kg per he, was found 
to be the optimum for broadcasting and 50 kg/ha f.)r dibbling 
rice under semidry conditions. 



-33- 

Table 1.10. The yield and other ancillary characters as 
affected by the methods of sowing and seed rates 

Seed Grain Grain Pani Pani 	Days to  

Methodso.f seed- 	rate yield straw del cle 50% 	tu- 
ing 	(kg/ 	(kg/ ratio sq.m wt. flow- rity 

ha) 	ha) 	(No) (g) ering (No) 
(No)  

Broadcasting 

Drilling 

60 3795 9.91 504 1.52 71 101 
90 3686 0.95 491 1.54 70 100 

120 3585 0.98 518 1.29 69 99 
150 3442 0.95 555 1.14 68 98 
180 3466 0.89 631 0.87 67 98 
Mean 3595 0.93 540 1.27 69 99 
30 2674 1.04 439 1.78 72 102 
50 3819 9.76 475 1.60 71 101 
70 3698 0.78 461 1.61 71 100 
90 3709 0.77 2+91* 1.49 69 99 

110 3628 0.74 554 1.37 69 99 
Mean 3705 0.82 485 1.57 70 100 

Nitrogen responsiveness of early duration rice under 
direôt seeding  

The object of this iivestigation was to assess the yield 
potential of early durationrices under different levels of 
nitrogen. The varieties were Cauvery, Bala, lEt 1983, 2913, 2914 
and Thriveni. The levels of Nitrogen were 0, 50, 190, 150 and 
200 kg/ha. The varieties were tried in whle. plots and nitl'Ogen 
levels in sub plots in a split plot design. The crop was direct 
seeded under flooded conditions at a seed rate of 109 kg/ha. A 

CO3fl dose of 80 kg P205  and 50 kg K20  was given as basal dre-
ssing at sowing. 

The local choice, Thriveni proved significantly superior 
to the other varieties in yield potential. Bala ranked second. 
It was, however, on a par with Cauvery, (Table A. ii). The other 
varieties ranked in the following order: Cauvery, IKI' 2914, IT. 

2913, IT. 1983. Athong.these6 varieties, Bala and Thriveni only 
were found to be nitrogen responsive, with the former shoving 
linear response up to 200 kg N/ha. Thriveni, exhibited higher 
yield potential even under no nitrogen manuring, the mean yield 
being 2579 kg/ha for Thriveni and 1746 kg/ha for Bala. Thriveni 
at 50 kg/ha N yielded more than Bala at 100 kg/ha. 	The rate of 
response to nitrogen, however, was relativ?ly more for Bala than 
for Thriveni. Both these varieties are quite suitable for direct 
seeding under wet conditions. 



-34- 

Table A. 11. The summary of - grain yield 

Variety N 
level 
(kg/ 

ha) 

Grain 
yield 
(¼g/ 

ha) 

Variety N 
level 
(k/ 
ha) 

Grain 
yield 
(kg/ 
ha) 

Cauvery o 2084 Bala 0 1746 

50 2956 50 2249 

100 3379 100 3665 
159 3272 .150 3949 
200 2828 200 414 

Mean 2828 Mean 3205 

lET 1983 0 2000 lET 2914 0 1691 
50 3114 50 2435 

100 3184 100 3309 
150 2482 150 3242 
200 . 	1456 290 3297 

Mean 2447 Mean 2795 

lET 2913 O 1281 Thriveni 0 2579 
50 2193 . 50 3877 

100 2860 100 4298 
190 3228 150 450 
200 3193 290 4195 
Mean 2551 Mean 3672 

C. -d. (o.os) Btween varities 	 495 
Between N levels 	. 	 298 
N.Lavel (Same v) 	 731 
~rarioties (same \r) 	 768 

Weed control in direct seeded rice  

Weed control in direct seeded flooded rice fields 
involves high cOst. Trials conducted in the previous yoors 
have revealed that chemical weed control was cheaper than toe 
traditiva1 method of hand weeding. The relotivd efficcy of 
new horhici.Jes on the c ntrol of weeds in direct see:ied flood-
el rice fields was investigate1 during the virippu season of 
1973-74 

The treatoents comprised of 8 herbicides, one unweejed 
control and one hand weeding. The :Iesign of the exp .rimont was 
randomized block in 5 replicatins (Table A. 12). The test 
variety was Jaya, sown broadcast at 10') kg per ha. The 
schedule followed was 100 kg N, 60 kg 	50 kg K90 ocr 
hoc tare. 
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Visual rating on toxicity to rice •Jong in the 7th day 
after the application of herbicides showed tha:tAtchete at 
1.0 kg a.i./ha was the least toxic. At 1.5 kg/ha it exhibited 
itild -scorching of leaves. Saturn was similar to Machete at 
the 1.5 kg/ha level on its reaction on young rice seedlings. 
The other herbicides ranked in the following order in the inten-
sity of toxicity to rice. C.. 288 Tavron G C.19490 Ronstar 
Propanil. The initial rating.. in weed control recorded on the 
30th day after sowing revealed that C. 288, Ronstar, Machete, 
Tavron G, Saturn and Propanil were quite effective on weed control. 

hand weeding turned out to be the best treatment producing 
a mean grain yield of 3557 kg/ha. It was, however, on a par with 
Ronstar and C. 288 which recorded 3144 and 3312 kg/ha, respective-
ly. Propanil, Machete ( 1.5 kg/ha), and Saturn also showed good 
promise as weedicides for direct sown rice. 

Table A. 12 Ratings on toxicity and weed control, grain yield 
of rice and dry matter of weeds at harvest as 
influenced by different treatments 

Treatment 
Rate of Time Rating Rating Grain Dry 
applica- of 	on to- on 	yield mat 
ti-)n. 	appli xicity weed 	(kg/ 	ter 
(kg. ai/ cation (15 	control ha) 	of 

ha ) 	us) 	nas) 	.(30DAs) 	weeds 
(kg/ 
ha) 

Saturn 1.5 6 1.5 1.6 2675 1560 
Machete 1.0 6 1.0 1.1 227 24-40 
Machete 1.5 6 1.4 1.3 2633 1596 
Tavron S 0.5 

10 194 	 .2 1.5 2248 2333 
C.288 1.0 6 2.2 1.0 3312 1306 
C.19490 1.0 6 2.5 2.1 2420 2200 
Itonstar  1.0 6 2.') 1.0 3144 400 
haul weeding (twice) 1.0 3557 200 
Unweeded control 5.1) 1533 2546 
Stain F. 34 	Propanil) 3.0 21 1.75  1•4 2 940 1120 

CD (0.05) 1194 

1 	= 	no toxicity or excellent weed control 
5 	= 	high toxicity or no control of weeds 
DS 	= days after sowing 

-4. 
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Time of applicati.;n of nitrogen for transplanted rice  

Various factors influence the proper timing of nitrogen 
application. Of these, the most important are, the soil coadi-
tim, duration of the variety and the source of nitrogen. The 
efficiency of nitrogen, as affected by different sources, times 

and rates was investigated for a short luratin rice variety 
under trans9lante1 conditions in this trial. 

The sources of nitrogen were, ordinary urea, sulphur 
coated urea and shellac coated urea. All those sources were 
cc)mnared at a common level of lY  kg N/ha applied at planting. 
Urea was also applied in splits to study whether the slow rele-
ase sources would compare well with the split application of 
nitrogen. 

The test variety was Rohini, transplanted at a spacing 

of 22 cm x in cm with 2 seedlings/hill. 	basal dose of 62 k 

905  and 40 kg K20 was also given to all the plots at planting. 
nlTie  trial was conducted during the virippu anl munchkan seasons. 

Application of nitrogen in 3 or 4 splits as in treatments 
14,13 or 15 registered significantly higher yields over the 
treatment receiving all the nitrogen as ordinary urea at olant-
ing as in treatment 2 (Table . 13). The slow release source 
nitrogen i.e. sulphur coated urea was, however, at par with 
treatments 14, 13 and 15 indicating that it was a better source 
of nitrogen for transplanted rice compared to ordinary urea. 
The increase in yield recorded by sulphur coated urea over the 
ordinary urea was 8.9 oer cent on equal nitrogen basis. Thu 

magnitudes of increase in yield on account of split aoplicatiDfl 
of nitren as in treatment 14 over ordinary urea and sulhur 
coatei urea were, resoectively, 11 en 2 per cent. Shellac 
coated urea was hot as effective as sulphur coated urea. This 
investigation also iri•iicted that application of a snall portion 
of nitrogen ( 25kg/ha) at the hoot me, stage woul 1 bring about 

marked increase in gm in )reduction. 

The trial was repeated 'luring the mundakan season also. 
The reslts were vitiatcii due to severe inci ence of brown 
planthopper. Hence the ::Iata are not presented in this report. 

-4 
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Table A.13. Grain yield of Rohini rice as influenced by 
the time of application of nitrogen 

Rate and time of nitrogen application Grain 
Total 	At 	yield 

N 	plant- Tiller- panicle booting (kg/ha) 
(kg/ha) ing 	ing 	initiat- (kg/ha) 

(kg/ha) (kg/ha) ion 
(kg/ha)  

1 
2 
3 

100 
100 

100 $ 
100 $ 

-- -- 3445 
4372 
4761 

4 100 59$ 25 25 -- 4787 

5 100 75 $ -- 25 4507 
6 10') 100 * -- 4394 

7 100 75 25 4285 
8 100 75 25 4639 
9 190 75 25F 4464 

10 100 75 25F 4337 
11 109 75 -- 25 4534 
12 100 50 25 25 -- 4569 
13 100 50 -- 25 25 4832 
14 100 50 25 -- 25 4858 
15 100 25 25 25 25 4691 

CD (.0.05) 	 269 

$ 	= Sulphur coated urea 
* 	= Shellac coated urea 
F = Foliar spray 

Varietal response to nitrogen  

Response of pre-release rice varieties belonging to 
early and medium duration groups to nitrogen was investigated 
during the niindau season in 2 separate experiments. The early 
duration varieties were lET 849, IET 2233, If 2508, IEI' 1552, 
Pa1n 579 and Tella ilamsa. 1atna and Thriveni were the eheck 
varieties. In the medium duration group, the varieties tried 
were: lET 2254, I 2885, I2 19969 IT 1991, IT 2295, IT 
1309, culture 6473 (local choice) and Jaya (check variety).The 
levels of nitrogen were 0, 40, 80, 120 and 160 kg/ha. 	The 
design of the experiment was put plot with varieties in the 
whole plots and nitrogen levels in the sub plots. Both the 
trials were transplanted at a sn acing of 20 cm x 10 cm. The 
fertilizer schedu1 e included in additiom to nitrogen, P 2  0 5 

 and 

1(20 at 80 and 40 kg each per hectare. 

+ 

4. 



-4 

-38-- 

Immediately after the flowering stage, incidence of 
brown planthopper occured in a devastating form and the crop 
could not be saved completely from this pest. It was observed 
tht the intensity of incidence was more in the plots receiving 
higher doses of nitrogen. The only variety that withstood the 
pest attack was Thriveni. It has exhibited field tolerance to 
brown planthopper in other trials also. 

The data on grain yield are presented in Table A.14. 
These data, however, do not represent the true yield potentials 

of the varieties tried. 

Table A.14. Grain yield (kg/ha) of early and medium 
d.urati?n rices as influenced by the rate 
of nitrogen applied 

Variety 

Thrly duratin group 

Nitrogen applied (kg/ha) 
0 	40 	0 	80 120 

Ratna 1322  1766 1909 1672  1728 

j.jr 2508 1380 1865 1853 1940 1386 

'Er 1522 1417 1517 1616 1399 1001 

JET 	849 1449 1585 1728 2195 1666 
Palm-an 579 1648 1996 1610 1940 1871 

Tel .Ha ms, a 1380 1616 1784 1461 1716 

lET 2233 1281 1666 1361 1200 1473 

Thr iveni 2276 2599 2524 2238 2487 

Medium duration group 

I 	2254 2349 2650 1771 3082 3363 
I 	2885 1777 2464 2929 2555 2389 
lET 1996 1892 2444 2580 2670 2670 

1 U1 1991 1290 1636 1681 1897 1687 

lEr 2295 1480 1772  1962 2048 1847 
IT 1039 1581 1982  1827 2143 1952  

Cal 6473 (Sabari) 1275 1912 1646 1728 1721 

Jaya 1631 1917 2449 2540 2319 

Management of nitrogen under resource constraints  

Nitrogen is in limited supply. Therefore, consiierale 
economy has to be exercised in its use. How far the efficiency 
of nitrogen can be increased under a low level nitrogen appli-
cation? This formed the object of the present investiation 
conducted during the ' mandakan ' season using Jaya as test 
variety. The treatments included different source 
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nitrogen such as ordinary urea, shellac coated urea, sulphur 
coated urea and neemcake blended urea, different rates and 
timings of application. The design of the experiment was 
randomised block in 4 replications. 

The crop was affected by drought after flowering. Hence 
it is doubtful whether the data (Table A.15) represents the 
true effects of treatments. 

split appiicatin of nitrogen invariably yielded higher 
returns compared to single application at planting. Ilowever, 
the differences were not statistically significant 	Similarly, 
the slow release source of nitrogen i.e. sulphur coated urea, 
was only slightly superior to ordihary urea, the percentage of 
increase being 1.87. The other slow release sources were obser-
ved to be inferior, though not significantly, to ordinary urea. 
This may be because the treatments would not express their 
effect on yield on account of drought conditions in the field. 

Table A.15. Grain yield (kg/ha) as affected by different 
treatments. 

Treat- 	Nitrogen applied ( kg/ha)  
ment 	Total at 	at 	7 days be- 	at 	Grain 

No. 	N 	plant- tiller- fore paul- panicle yield 
ing 	lug 	cle initi- 	initiat- 

atin 	ion 

1 2235 

2 50 50 -- 2875 
3 50 50* 2929 
4 50 50@ 2801 

5 50 50$ 2747 
6 50 25* 25 3167 
7 50 50 -- 2771 

8 50 -- 50 3118 

9 50 25 25 3130 

10 50 25 25 2929 
11 50 25 25 -- 2777 
12 50 25 25 2899 

13 50 25 12.5 12.5 3136 
14 50 12.5 25 12.5 2594 

CD (0.05) 	 370 

* 	= Sulphur coated urea 
= Shellac coated urea 

$ 	= Neemcake coated urea 
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Permanent manurliLl trials revertlyj 
that a combination of organic and inranic 
manures was the best manurial schedule for both 
the tall and dwarf indica rices. 

Trials with lignite fly ash showed 
that it yes agoo'i substitute for lime. 

Physiologic trials brought to light 
that yield was directly related to leaf area 
index 

---4 

4 
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permanent Maurial Trial (Tail inclica series)  

The experiment to study the effect of cntinu•ncppii-
catinn of green leaf, cattle manure, Ammonium suhhato and 
their combination with and without P 2 0 and K 2 

 0 on yield of a 

tall indica rice variety and on soil poperties, commenced in 
1962, was continued during the year. The design adopted was 
RBD with 4 replicatins. Ptb.2 and Ptb. 20 were the test vari-
eties for virippu and mundakan seasons respectively. Organic 
manures, P and K were apliod as basal and Ammonium sulphate 
was applied as top dressing one cinth before flowering. The 

total WK level given was 40 : 20 : 20. 

The yield 'data are given in table C.l. 

The results of the virippu season showed statistically 
significant differences in yield due to treatments. The differ-
ence in yield between treatments getting 8000 lb. organic 
manure awl NPK@ 20 : 20: 20 as fertilizer was not significant. 
These treatments proved significantly superior to those get-
ting inorganic fertilizers alone. 

Table C.1 	Grain yield as influenced by different treatments 

Tr. 	 Grain yield 	( kg/ha) 
No. 	Treatments 	Virippu 	Mundakan 

1 	Cattle manure @ 8000 lb/acre 	3008 	3760 
2 	Green leaf @8000 lb/acre 	2462 	3084 

3 	Cattle manure @ 4000 lb + green leaf ) 
@ 4000 lb/acre 	 ) 	2840 	3950 

4 	jimrio. 	sulphate to sup;.1y 40 lb.N/acre 	2313 	2908 

5 	Cattle manure @ 4000 lb + Ammonium 	) 
sulphate to supply 20 N/acre + 	) 
sutperphosphate to suoiy 20 lb ) 2863 3693 

+ W K 0 ) 
6. Green leaf 1 4000 lb/acre + 

20:20:20 2367 3246 

7. Cattle manure 2000 lb + green leaf 
2000 lb ± WK @ 20:20:20 j 2583 3530 

8 	WX @ 49:20:20 lb/acre 2435 3125 

CD (o.oi) 521.8 

 

   

Among the organic manures, cattle manure gave hLzher 
yield than green leaf. 

During the mun'Ftkan season, yield differences due to 
treatments were not significant statistically. 
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Soil analysis data after the harvest of rabi crop reveal-
ed high percentage of organic carbon. and available potash in 
plots receiving cattle manure @ 8000 lb/acre. Pore space and 
moisture holding capacity were maximum in these plots, while maxi-
mum bulk density was observed in plots receiving inorganic ferti- 
lizers. 

Permanent manurial trial (dwarf indica series  ) 

The aim of the experiment and the design adopted were the 
same as the previous one. As, Jaya-.a dwarf indica variety was 
used, the NPK level adopted was 90:45:45 given solely as organic 
and inorganic or in their combination. 

Organic manures, potash and half the dose of nitrogen 
were applied as basal and the other half of nitrogen as top dress-
ing at panicle initiation. 

The yield data are presented in Table C.2. 

During the virppu season a combination of organic and 
inorganic manures gave significantly higher yield over the treat-
ments getting either organic or inorganic alone. Tr.5, 6 and 7 
ware on par and were superior to all the other treatments. 

In the mundakan season, the yield differences due to 
treatments were not statistically significant. 

Table C.2. Grain yield of I Jaya ' rice as influenced by 
the different treatments in the permanent manurial 
trial 

Tr. 
No. Treatments 

Yield of grain 
(kg/ha) 

1 Cattle manure @ 18000 kg/ha to supply ) 
90 kg N/ha 	 ) 

2 Green leaf @ 18000 kg/ha to supply 
90 kg N/ha 

3 Cattle manure @ 9000 kg/ha + green 	) 
leaf @ 9000 kg/ha 	) 

4 Ammonium sulphate to supply 90 kg N/ha 
5 Cattle manure @ 9000 kg/ha + NPK @ 45:45:45 
6 Green leaf @ 9000 kg/ha + PK @ 45:45:45 
7 Cattle manure @ 4500 kg/ha + green leafj 

4000 kg/ha + VK @ 45:45:45 	) 
8 NK @ 90:45:45 in inorganic form 

Viri- . 
ppu  

Iinda-
kan 

3710 2107 

3550 2181 

3653 2363 
3751 2370 
4232 2289 
3864 2235 

4302 2356 
3688 2410 

CD (o.oi) 	 449.8 
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Foliar nutriti1n of upl.tnd rice  

The effectiveness of applying urea as foliar spray on 
a dry sown crop of Taichung (Nntive)I was studied in this experi- 
ment 	The design adopted was iIBD with 9 treatments and 3 repli- 
cations (Table C.3). 

The results revealed no statistical significance between 
treatments. However, the trend of the results favoured a combi-
nation of soil plus foliar anplicatien. 

Table C.3. Grain yield as influenced by the rate .nd method 
of N application in the uplands. 

Tr. 	 Grain yield 
No. 	Treatment particulars 	(kg/ha) 

1 	45 Kg N/ha 	complete soil 	645 
2 	45 kg ,, 	soil + foliar 	692 
3 	45 kg ,, 	complete foliar 	682 
4 	65 kg ,, 	conlete soil 	682 
5 	65 kg 	soil + foliar 	738 
6 	65 kg ,, 	complete foliar 	515 
7 	85 kg , , 	complete soil 	619 
8 	85 kg ,, 	soil. + foliar, 	625 
9 	85 kg ,, 	complete foliar . 	322 

CD (0.05) 

Foliar nutrition of low land transplanted rice  

Response of low land transplanted rice ti foliar nutri-
tion of nitrogen was investigated in this experiment. The 
treatments included 3 levels of N (45, 69, 85 kg/ha) and 2 
methods of application- soil and foliar (Table c.4). The test 
variety was Jay-a, transplanted at a spacing of 20 cm x 10 cm 
with 2-3 seedlings per hill. Phosphorus and potash were applied 
at 45 kg each ner hectare at planting. 

During both the so1sni, the results were not statistica-
ily significant. Kharif seasons result showed highest yield in 
the treatment gcttinr; 85 kg N/ha as soil + filiar, where-as rabi 
soasods result showed that treatment. getting 65 and 85 kg N/ha 
as soil aplication was better. 

The yield data are presented in Table 
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Tab*e C.4. Grain yield as affected by the rate and method of 
nitrogen application in transplanted rice 

1 45 kg N/ha 
2 45 kg . 
3 45 kg 
4 65 kg 
5 65 kg 
6 65 kg . 
7 85 kg 
8 85 kg 9  
9 85 kg 

top dressing) 

2 doses 
top dressing) 

dressing) 

yield (kg/ha) 
Viri- 
ppu 

Minda-
ican 

4991 2295 
4508 2349 
4925 2125 
5016 2636 
4575 2285 
4466 2051 
5150 2625 
5366 2434 
4766 2189 

Tr. 
No. 	Treatments 

Soil 01- basal + 
soil + -1  foliar 

complete foliar - 
Soil (17 basal + 11 

? soil + - foliar 
foliar- in two loses 
Soil (- basal + -- top 
-j soil + 	folir 
foliar- in two doses 

F (0.05) 
	

NS 	NS 

Lignite fly ash trial  

Lignite fly ash, a by-product of Neyveli Lignite Corpora-
tim, contains 040 and Mg.O. In order to find out its utility 
as a liming material, this trial was initiated in 1969. Coron1y 
used liming materials like burnt lime and dolomite were used as 
control, The variety used during 13th the seasons was I.8. 
Design adopted was RBD with 5 reDlications (Table C.5). 

There was no marked change in the soil pH by adding 
lignite flyash and it:- was very similar to lime or dolomite in 
its effect on soil .pH. The lignite fly ash applied plots gave 
the maximum grain yield, as in previous seasons followed by the 
treatment receiving dolomite. 

Table 

Pr. 
No. 

1 
2 
3 
1* 

C.5. 	Grain yield -as affected by different 
materials 

Treatment 

No lime 
/ha Burnt lime 2547

,ha Dolomite 400  
Lignite fly ash 1660 kg/ha 

liming 

Yield  
Grain 

4079 
3965 
4090 
4102 

Straw 

5335 
5551 
5772 
5784 

F (0.05) 	 NS 	NS 

+ 
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P1YSI0L0GY TRI/T.JS UND Th2 ALL INDIA C001dBIN7ED RICE 
I0VgM4T PNOJECT 

Leaf area index trial  

To understand the inter-relationship between leaf area 
index (LA i) at flowering and yield and yield components, this 
experiment was laid out 3or in the virippu season. The design 
adopted was split plot with tw nitrogen levels (100 kg and 
209 kg) as major treatments and 5 spacins ( 10 x 10 cm, 20 
20 cm, 30 x 30 cm, 50 x 50 cm and 100 x 100 cm) as minor treat-
ments. 

0bservtiOns on leaf area index and total dry weight at 

flowering, total dry weirht, yield and yield components at 
harvest were made. Seminary of observati ns recorded are given 
in Table c.6. 

Table c.6. Grain yield and ancillary characters as affected 
by nitrogen end spacing 

Nitroen 

of 	1'Ln(l 

10. x 	10cm 11.35 3.82 15.85 519.28 19.9 
20 x 	20 c  8.69 11.57 44.11 40.31 19.2 
30 x 	30 cm 4.09 21.68 91.08 448.36 18.9 
50 x 	50 cm 3.83 50.69 187.84 259.77 18.0: 

100 x 100 cm 0.99 58.90 254.67 86.60 17.2 

Nitrogen 200:- 

10 x 	10 C 01 14.59 4.06 113.11 4W.63 18.7 
20 x 	20 cm 9.37 15.95 35.47 338.32  2 	• 0 
30 x 	32 o ri 5.73 19.97 73.24 305.65 18 • $ 

50x 	50 cm 3.05 48.54  162.40 285.52 Ia .4 
100 x 102 Cr' 1.29 '65.85 263.22 93.39 17.7 

The nnximum leaf •area index at flowering waS obtained 
when 10 x 10 cm spacing was adopted. The yieliI was seen directly 
related to leaf area index. There was an increase in leaf area 
when nitrogen level was increased. Wider snecing resulted in 
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decrease of leaf area, increase in dry weight and increase in 
tiller production per hill. The yield for unit area for wider 
spacingi 	less. 

Shadiig experiment  

This experiment was conducted during both the virippu 
and mun'lakan seasons, to study the influence of shading ( low 
light intensity) on growth, yield and yield components. Split 
plot design &as adopted with varieties (Vijaya (VI) and Sona 
V2) as major treatments and shadingtreatments as minor treat-
merits. Shading treatments were (SI) shading from transplanting 
to necknode differentiation (S2) shading from neck node differen-
tietionto flowering (s3) shading from flowering to harvest and 
(s4) no shading ( control ). 

The yield data gathered at the 3 stages for the two seas-
ons are presented in 1hble C.7 and 8 and 9. 

Table 0.7. Observation at Ist stage (necknocle differentiation) 

Treatment 	Mean No. of tillers Mean height of Mean dry wt. 
per hill 	 It. 

 hills (cm) 	of hills(g)  
Virippu 	&rndakan 	Virippu Munda Viripp,i Mmd 

kan 	 akan 

VI SI 
VI S2 
VT 83 
VI 84 

SI 
V2 S2 
\'2 33 
V2 94 

	

9.00 	5.95 

	

15.97 	9.95 

	

16.14 	10.00 

	

13.77 	13.22 

	

8.80 	6.55 

	

16.06 	10.87 

	

14.67 	11.40 

	

15.56 	14.02 

72.25 81.45 9.78 4.85 
64.72 71.02  19.78 7.92 

	

66.57 	74.27 	17.20 11.42 

	

63.10 	71.72 	18.59 io.96 
72.65 87.37 7.55 4.70 
68.51 70.62 21.46 8.36 
65.10 68.77 15.30 9.38 
62.30 67.22 19.63 9.00 

Nite: 	VI 	= Vijaya, 	I V2 	= So na 

Table 0.8. Observation at secen:1 state (at flowering) 

Treatment Total tillers No.of spiklets/ 
panel e 

Mean dry weight 
(_ 

'I per hill 
Viri- 
pu 

I4inda- 
kan 

Viri- 
ppu 

Muncla-
kan 

Vi r i-Mun1a- 
ppm 	kan 

VI SI 13.85 7.01 179.47 129.67 30.13 12.86 
VI s2 11,92 10.61 126.95 107.35 23.36 13.99 
VI S3 12./+0 12 .72 173.02 172 .37 37.41 19.92 
v1  S4 12.05 11.92 190.17 157.97 36.59 20.86 
V2 Si 13.75 9.01 177.35 178-1.0 28.51 12.61 
:v2 12.26 12.40 135-15 137.55 22.18 l2.4 

V2 S3 12.87 16.43 186.62 175.50 34.88 14.83 
V2  34 13.31 15.09  180.90 175.40 34.28 16.16 
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Table C.9. 	Observation at 3rd stage (at harvest) 

Treamen-ts 

 	ppu 

Yield of grain 
(GM) 

No-of Panicles/ 
liii 

100 orains 
wt. 	() 

Viri- Muncla-
kan 

Viri- 
pnu 

Murida- 
kan 

Viri- Munda- 

PIP Li 	kan 

VI SI 19.01 14.80 10.56 8.07 22.42 21.89 
VI S2 14.32 14.32 9.71 9.55 22.86 23.21 VT S3 12.69 10.850 10.51 8.26? 2.76 19.68 VI S4 20.77 21.30 10.76 9.47 21.54 21.06 
V2 SI 18.77 17.39 12.65 9,05 19.95 18.95 
V2 
2 

V2 

S2 
S3 
54 

14.19 
15.41 
26.75 

14.53 
14.04 
18.99 

10.85 
1.02 
11.84 

8.41 
11.66 
11.82 

19.90 16.30 
18.59 15.55 
19.20 16.52  

It is seen that shading the plants luring early stages 
of growth, i.e. till neck node differentiiitjon reduces the 
number of tillers and dry weight. Height tonled to increase 
when shaded. Flowering lur tion is reduced by 1 week whan the 
plants are shaded in the first stage. 

Shading at second stage and third staae, reluc es 
etive tillers/hill, dry wei.;ht,number of spikelets per panicle 
ani grain yield when compared to the control. The reduction 
in lry imatter is :iue to reduction in photosynthesis. It is 
also seen the.t plants shadel in their early stages recoup freoi 
the adverse effect when shade is removed during the subseuenj-, 
stages of growth. 

Growth analysis trial  

This experiment WOS conduct ci only lurino the :nun akan 
season to study the growth pattern in relation to proluctii.n 
efficioncy of seie pro-release types. Design aloted was split 
plot with 2 nitrogen levels ( V')ani 200 kg NT/ha)s njor and 
19, cultures as minor treatments. 

Varieties/cultures: 

r1y types Mid types Late types 

1. Pusa-2--21 7. 0-12.475 14. C}1-1 37-44-20 2. 
3. 

ir. 2223 
JET. 	349 

B. 
9. 

lET. 	1991 
RP. 39-49-2 

15.  
16.  

	

. 	137-36-1 

	

fP. 	193-1 4. ir. 2508 10. igr. 1039 17. H. 270-43-4 
5. RP. 29-73 11. W-42 Jo 0. Iao:ann-tth 6. Cauvery 12. r'. 	4-14 

13. Jaya 



spacing adopted was 20 x 15 cm. P)Or  and K20 were applied 

Cd 100 kg/ha as basal. 

Observation on leaf area .index at primordial initiation 
and heading, height measurement and tiller No. at all stages 
and yield and yield components were recorded. 

It was found that at the higher level of nitrogen i.e. 
20' .kg/ha, plant height, tiller number, leaf area, and dry 
matter content were more than those at the lower level i.e. 
1O/ha. But panicle number and number of filled grains per 
panicle we're more at the low N level. Dry weight, tiller number 
and 'yield 'were more in mid and late types than in early types. 



ENTOMOLOGY 

esearch on the control of major rice 
pests was intensified hiring the yar. Ekalux G 
and Phosvel EC were rated as highly effective 
against gall midge. Carobofuran (iradan 3 g) 
proved to be the best chmical for the control 
of brown planthopper which occured in a devast-
ating form during the year. 

Sprays in general were found to be most 
effective in controlling leaf folder than granular 
insecticides. However Ralecron followed by #hradan 
among the granular insecticides was found to control 
the post. 

Studies on the pidemiology of rice p.sts 
showed that the incidence of gall midge was reltod 
to high rainfall and low temperature. The Eriximum 
infestation of gall midge occurred in the second 
fortnight of June. Stem borer incidence had two 
peaks— one in the first fortnight of OctJber and 
the other in the second fortnight of Decemb.r. 
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Screening of 14ew Insecticides  

The object of the experiment was to evaluate the 
effectiveness of potential cheinicalsat specific intervals 
on the control of rice pests. 

This trial was initiated during first crop season 
1972-73, and was continued thring both the seasons of 1973-74. 
Nineteen insecticides, 12 in th0 form of emulsifiable C 

rates and 6 in thy form of granules, with an untreated contr:J 
formed the treatments. The design of the experiment was rando-
mised hloc'c with 2 replicotions. The test variety was Jaya. 
The emulsifiable concentrates were sprayed 9 times at intervals 
of 15 days starting from the 10th day after planting and the 
granules apalied (three times) 	an the 10th, 30th and 60th 
day after planting. The results of the first crop tril are 
furnished in Table E.I. 

Table E. 1. Effect :if insecticiles on pest incidence 

Si 
No. Chemical 

Dose 
in 

kg/ha 

Mean incidence of Mean 
yield 

(kg/ha) 
Silver 
shoot 

Dead 
heart 

I Phosvel :c 0.5 it. 3.3 6289 
2 Birlane 13.0 2.5 5065 

3 didrin 12.9 2.1 55;? 
It Phosalone 9.9 5.8 5303 

5 Anthio 11 .° 4.) 5010 

6 1ux 9.9 4.4 5019 

7 Am)ithian 14.5 5.8 5623 
S Thrsban 9.6 1.2 4100 

9 Lebaycid 12.8 3.:) 

10 Dimecran 11.6 3.1 6050 
11 Nuvacron 11.0 2.6 

12 14ipsin 9.9 7.3 5402 

13 Cytrolane G 1.5 8.5 2.0 

14 i3irlano 15.2 3.1 

15 Furoolan 1.0 10.4 3.2 
16 RHC 1.5 15.4 4.9 

17 ca1ux 1 1.8 2.1 61?6 

18 iainc)fl ' 11.1 2.5 h924 

19 Parathion SC 0.4 11.8 1.5 5250 

2.) Untreated control 17.0 14.4 43 7) 

C.D(0.05) 4.16 5.29 MS 
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Control of Gall fly 

The incidence of silvershoot ranged from 1.8 in plots 

treated with 73kalux G to  17.0  in the untreated control. 
The treatments were statistically significant. Ocallix G and 
Phosvl were on par in their off èct on the control of gall 
midge. 

Control of Stem-borer 

The early brood of stem borer causing deadhearts we 
present. The mean incidence of deadhearts varied from 1.2% 
to 14.4%. The treatments were statistically significant. 
Dursban EC., ParathionC, J,,ialux G and Bidrin SC, Diazinon G 

and Birlane SC, Nuacron EC, Cytrolane G Lebaycid, Furadin G, 
Birlane G and Dimecroni and !iosvel BC were on par in their 
effect' The white ear incidence was practically nil in all 
the above treatments. 

Grain yield 

The yield differences were not significant. The 
maximum yield of 6289 kg/ha was recorded by Phosvel, which 
was closely followed by alux G and Dimecron, recording 

6076 kg and 6050 kg/ha, respectively. 

During second crop season the attack of gall fly 
and stemborer was not as severe as in the first crop seas im. 
But after earhead emergence, there Vas an attack of leaf-
roller followed by heavy incidence of brown plaühopper. 
The results are presented in Table E.2. 

A 

-A. 
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Table E.2. 	Incidence of posts in the 1•iffer.ent treatments 

Pr. 	 Dose 	Incidence of 	Area. of Yield 
No. 	Chemical 	a.i 	Silver Dead 1oppr (k/ 

kg/ha shoot heart burn 	ha) 

	(_fl)  

1 Phosvei EC 0.5 1,8 2.6 0 4264 
2 Birlane it

1.0 3.5 7.5 3944  
3 Bidrin " 2.2 5.3 0 4104 
4 Phosolono 2.4 3.3 12.5 3326 
5 4nthio 2.7 2.9 95 1151 
6 13cl1ux 3.2 3.0 25 3,117 
7 Ambithion 1.3 2.3 28 3963 
8 ursban 1.5 2.0 0 4136 
9 Lebaycid 1.8 2.3 0 3944 

10 irnecron 2.1 2.8 0 3763' 
11 Nuvacron 2.7 2.4 o 3656 
12 Mipsin 2.5 4.9 0 4283 
13 Cytrolane G 1.5 1.0 2.2 95 1790 
14 Birine if It 2.6 2.5 97 
15 ra-tan 1.0 2.4 3.1 0 1+136 
16 BJIC 1.5 2.6 3.2 100 458 
17 Mcalux it 2.1 2.7 93 2537 
18 Diazinon if 3.7 2.3 90 2130 
19 Parthion U  '1.4 2.2 1.0 62 0910 
20 Control 4.5 5.9 100 1545 

C. D. NS NS 1023 

Control ijf gall fly 

The incidenco if silvershoot was less than compored to 
the first crop ran - i11 only from 1.0 to 4.5 	. The tratm.nt 
differences were not significant. The lowest incidence o 
s ilvorshoot was recorded in treit:_ents Birlano EC and 
Cytrolane G. 

Cmtrol rS sterfl borer 

The incidence of :ieadhearts was loss when compared to 
the first crop, the highest beiri, 5.9 in the untreated 
cntrol. The treatment differences were not significant. 
Lowest incidence (i.o) was recordyJ by Parathion followed by 
Jursban c (2.o/). As in the first crop, the incidence of 
white earheads was practically nil. 
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Leaf roller 

Incidence of leaf roller uas noticed only in plots 
treated with Birlane G, B.H.C. G, Diazinon G and the untreated 
control. All the other treatments were free of leaf roller 
attach. 

Control of brown planthopper 

Heavy incidence of brown planthopper resulted in hcper 
burn in same of the troatmonts. An estiite of the efficacy of 
the different chemicals was done on the basis of area affected 
by hopier burn and the rain yield. Phosvel, Bidrin, Dursban, 
Lebaycid, Dimecron, Nuvacron and Mipcin am.ng  the enulsif•iable 
concentrates and Füradan among granules were not affected by 
hopper barn. Varying degree of hopper burn ranging from 7.5% 
to 100% occured in other treatments. 

Grain yield 

The wide difference in the grain yield was due to the 
brown planthopoer attack. Analysis of data showed significant 
difference between treatmeits. Phosvel, Dursban, Furadan 3 G, 
Birlane, Mipcin, Birlane, Lebaycid, Dimecron, and Nuvacron 
were on par. The lowest grain yield was recorded by B..C. 
treated plot i.e. 458  kg/ha as against 1545  kg/ha in the un-
treated control. This was because of the activity of the 
predator Coccinella arcuata F in the untreated control. The 
predators were completely destroyed in the plots treated  with 
.}I.C. granules. 

Insecticide trial 

The object of the experiment was to study the efficacy 
of insecticides on the control of major pests of rice. 

There were 16 treatuients, including an untreated control. 
The chemicals wre ap:ilied three times, granules 10 lays.  
after planting and spray fluids 30 and 50  days after planting. 
The .details of the treatments are given below. The exoerimant 
was laid out in arandomized block design with 16 treatments 
and 2 replications, using Jaya as test variety. This experi-
ment was conducted luring both the first and second crop seasons. 
The results of 1st crop trial are furnished in Table E.3. 
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InsecticidesInsecticides Tr. 
No. 

10 DAT (ks/ha 30 !1T .(%' 	 50 DAT (  

1 33calux G. 1.5 
2 	Tca1ux G. 0.75 
3 Bir1ne G 1.5 
4 Birlane G 0.75 
5 CytroLineGl.O 
6 Cytro1aneG).5 
7 Thiralan G 1.0 
8 Furalan G 0.5 
9 Galecron G 1.5 

13 Galecron G 0.75 
11 Folithhn F 1.5 
12 Folithion F 0.75 
13 ENF 3467 0.5 
14 ENF 3467 0.25 
15 Parathion 0.25 
16 Untrated control 

4. 

jocalux 711C 0.25 	jc'1ux BC 0.25 

	

t1ux EC 0.25 	ia1ux BC 0.25 
Birlane EC 0.25 	Birlane EC 9.25 
Birlana BC 9.25 	Birinne BC 0.25 
Ambithion IT 0.25 	Ambithion BC 0.25 

	

.abi.tiL ouWEC 0.25 
	

Ambithion BC 0.25 
FUradan 	0.25 	Furadan TR 0.25 
fliraian W 	0.25 	F'uralan ' 0.25 
Dimecron 	0.25 	Dimecron 	3.25 
Dimecron 	9.25 	Dimecron 	9.25 
Folithion BC 9.25 	Folithion E0.25 
Folithion EC 0.25 	Folithion T JiC 0.25 
ENF 3467 

	
0.5 	ENF 3467 	0.5 

.-,,NF 3467 
	15 	ENF 3467 	0.5 

Prathion 	0.25 	1?arathio 	9.25 

DAT = days after planting. 

Table E.3. 	Si1vrshoot, dead heart cunts and grain yioi: 

Tr. 
No. 

Silver shoot Dead heart 

1 
2 
3 
4 
5 
6 
7 
8 
9 

13 
11 
12 
13 
14 
15- 5 
16 16 

NS 	 594 

2.4 
4.7 
41) 

5.3 
1.3 
2. 4 
3.7 
4.5 
2.7 
6.4 
4.2 
9.) 
2.4 
5.2 
3.1 

3.8 
2.1 
4.1 
3.1 
3. it  
3.6 
I • 8 
3.3 
1' 2.6 

1.8 
2.0 
2.9 
4.4 
4.1 
1.9 
3.4 

5852  
5600 
6076 
5992 
5883 
5572 
5824 
5628 
6216 
6923 
6020 
5712 
5824 
5572 
5932 
4844 

CD NS 



3.0 83 1430 
3.0 95 1232 
2.4 81 1904 
3.1 55 1680 
2.2 90 1736 
3.7 65 1624 
1.4 2 4256 
2.2 3920 
2.6 35 2128 
3.6 90 1960 
2.2 90 1736 
3.2 85 1400 
3.0 6o .1904 
3.8 90 1o64 
1.7 99 1400 
5.2 100 1064 

	

1 
	

1.7 

	

2 
	

2.4 

	

3 
	

2.5 

	

4 
	

3.6 

	

5 
	

2.2 

	

6 	 2.2 

	

7 
	

1.0 

	

8 	 1.5 

	

9 
	

2.6 

	

13 	 3.8 

	

11 	 4.0 

	

12 
	

4.8 

	

13 
	

2.0 

	

14 
	

4.0 

	

15 
	

4.0 

	

16 
	

5.7 
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Control of galifly 

Data on the incidence of silvershoot were taken at 30 
days after planting and 50 days after planting. The incidence at 

30 DAT was negligible. There was no significant difference 
between treatments with regard to incidence of silvershoot. But 
the lowest incidence was recorded in treatment No. 5 followed by 
6,1 and 13. 

Control of stemborer .  

The incidence of deadheart's ranged from 1.8 to 
There was no statistical significance between insecticides, however. 
Lowest incidence was recorded in treatments 7 and 10. 

Grain yield 

The treatments 9,3,10 and 11, 4 and 15,5,1,7  and 13, 
12 and S are statistically significant and on par with regard to 
grain yield. 

The experiment was continued during the second crop 
season also. In addition to the incidence of silvershoot and 
deadhearts there was high incidence of brown hopper towards the 
last phase of crop growth. Jence the efficiency of chemicals 
were evaluated against brown planthopper (Table E.4) 

Table 8.4. Pest incidence and yield as influenced by 
different insecticides. 

Pr. 	Silver shoot Dead hearts Area affected Yield 
No. 	(7) 	(to) 	by hopper burn (kg/ha) 

(Q.  

CD 	NS 	NS 	 762 
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Control of gall fly 

There was significance between treatments. The lowest 
incidence of gall fly occured in Tr.7 (1.0%) which was closely 
followed by Tr.8 (1.5%) Tr. 1 (1.7%)  and treatnts 5 & 6 
(2.2%). 

Control of stemborer 

The attack of early brood causing deadhearts alone was 
observed. However, the troatuvnt differences are not signifi-
cant. The lowest incidence was notica:i in Tr-7 (i.) f3,l1owd 
by Tr. 15 (1.7%). 

Control of Brown planthopper 

The efficiency of the chemicals in cotro11ing brown 
planthopper attack was assessed on the basis of area affected 
by hopperburn as well as the yield. Assessment of the area 
revealed that area affected by hopperburn ranged from 0 to 100 
percent. In Trs. 7 & 8 which received Furadan three times, the 
pest incidence was only r & 2% while in the other chemicals it 
ranged from 35 to 90%. It was found that among the chemicals 
triad Fnradan alone was efficient in controlling brown plant-
hopper attack. 

Grain yield 

The grain yield data clearly have indicated the differ-
ences in the efficacy of insecticides on brown planthoupor 
control. Treatments 7 and 8 in which Firadan was used recorded 
the highest yield. Grain yield data were significant and treat-
ments 7 and 8 were on par and were superior to the others. 

Variety Evaluation Trial 

The object of this trial was to evaluate the legeee 
of resistance of different pre-release cultures to the attack 
of different pests end yield potential both under protected 
condition as well as unprotected cinditin. The experiment 
was laid out in split plot design using protection and un-
protectian as the njor treatments and the different cultures 
as minor treatments. The crop was protected using 3irl7-,,ne 
granules at 1.5 kg a.i./ha at 10, 30, 50 and 70 days after  
planting, and Phosvel C at 0.5 kg a.i./ha against leaf eating 
pests. 
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The trial was conducted only during the first crop 
season. During this season the incidence of pests was very 
negligible.Except for mild attack of silvorshoot and very 
light attack of leaf roller there was not much incidence of 
other pests. With regard to the incidence of silvershoot there 
was no significant difference. The incidence of deadhrts was 
practically Nil. The low incidence of pests reflected on the 
yield thereby showing not very much difference in yield between 
the protected and unprotected plots. The detaiks of cultures 
used and the results are presented in Table .5. 

Table E.5. Varietal response to the incidence of stemborer 
and grain yield 

Silver Shoob () 	Grain yield (kg/ha) 
Cultures/ 
variety  

Prote- Un pro- Differ- prote- 
cted 	tected 	ence 	cted 

Un pro- 
tectd 

.Uiff er  
ence 

Culture 1285 3.'+ 4.2 9.8 4250 3750 500 
Culture 12035 3.9 5.9 1.1 1*150 3859 300 
Culture 6473 3.6 6.8 3.2 1*1*00 4250 150 
Culture 1140 2.6 4.1 1.5 1*559 4350 200 
lET. 1996 3.2 4.4 1.2 4000 3800 200 
Thriveni 3.1* 4.2 0.8 4400 3899 600 
Aswathy 3.1* 5.5 2.1 1*200 4190 109 
Jaya 3.1* 4.9 1.5 4700 4550 350 

Epidemiology of insect pests of rice 

The object of the experiment. was to study the ecology of 
major insect pests of rice using infortion gathered from infest-
.ation encountered in periodic plantings. This trial was started 
from the year 1966-67. Fortnightly plantings were done in an 
area of 190 sq. meters using IR.8 seedlings starting from the 
noraal season i.e. Iron the first fortnight of June. The plant-
ings were continued till the first fortnight of January next 
year. Observations on the incidence of silvershoot, Jeadhearts 
and white earheadwere taken regularly. in aidition,inforioati:n 
on the incidence of other pests were also collected. 

Previous results showed that maximum infestation by gall-
inidge was registered on crops planted during June in association 
with high rainfall and low ximum tererature, the crop suse-
quently planted showing a sharp decline in pest incidence. In 
the ease of steni borer incidence aximun borer infestat ion was  
recorded in plantings done during the period from the first fort-
night of October to the first fortnight of January while the 
lowest pest incidence was recorded in plantings 'lone luring the 
perid from the first fortnight of June to the first fortnight of 
October. 
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During the year, the maxiitum incidence of silvershoot 
was recorded in the plantings done during the second fortnight 
of June (Table E.6) followed by the planting lone in the 1st 
fortnight of June. The highest incileuce of lead hearts was 
rocorded in the plantings done during the first fortnight af 
January followed by second fortnight of Septeer and 1st fort-
night of November., The highest white ear counts were recorded 
in the plantings done during the second fortnight of December 
followed by plantings lone in the 2nd fortnight of July and 1st 
furtnight of October. 

Table E.6. Enidimiology of rice pests 

Tr. 
No. Planting fortnight 

Mean incidence of Mean 
yiel:i 

	 (kg/hal 
Silver 
shoot 

Dead 
heart 

White ear 
heads 

1 June 	I fortnight 4.7 6.0 2.1 3420 
2 June II fortnitht 10.8 5,2 0.2 3820 

3 July 	I fortnight 1.2 2.9 3.0 5520 
4 July II fortnight 3.3 0.2 7.5 3600 

5 August 	I 	-Ia- 0.5 4.6 1.2 3002 
6 Au:rust II 	-lu- 2.0 1.5 0.4 4292 

7 
8 

September I 	-lu- 
If Sept mber 	-do- 

0 
3.0 

1.1 
8.6 

3.4 
4.8 

5229 
540. 

9 October 	I 	-:lo- 2.7 3.2 7.0 5200 
10 Octoher 	II 	-do- 4.1 3.2 0.2 2803 
ii November 	I 	-lu- 2.6 8.0 0 262' 
12 November II 	-do- 9.2 2.8 p1.1 1502 
13 December 	I 	-1 o- 2.2 5.3 1.8 203 
14 Dece'aber II 	-lo- 0 4.3 17.1 1800 
15 January 	I f-do- 0 11.6 1.1 2700 

ENTOMOLOGY T;LLS CDN7JGT0 ;JN3. TJ iLL IflLi. COO IiM.TQ 
3IC 	II4iWV 34 ;NT PYtOJCT 

Chemical raluati;n trial-i (Granules) 

The object of the trial was to evaluate the offoctive-
ness of selcti available cbei:ica is fr the control of e 
specific pest. 

Nine chemicals in the for:o of granules wore screeno l 
against the local practice of spraying 	atox as an when posts 
apoaar, an  an unsprayed control. A rnximua protect a 
was also included in this trial. The troatments were a o1ied 3 
times (25-7-73 9  2l-S-73, 15-9-73) luring the crop growth wken 
insect population was noted high enough to evduate insectici :ai 
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activity. For maximum protection treatoant the seedlings were 
dipped in 02 Carbofuran solution for 12 to 14 hours before 
planting. Afterwards Cytrolane (G) at 1.0 kg a.i/ha was applied 
at 23,40 and 60 days after planting. The test variety was Jaya. 

Data on stemborer and galimidge along with total tillers 
were collected at 39 and. 50 DAT by counting deaiheart and silver-
shoots, respectively, on 20 random hills from each plot. Just 
before harvest the number of white ears and panicle bearing 
tillers were also observed and recorded. E4ch plot was scored on 
a 0 to 10 scale for general appearance at 30and 80 days after 
planting. 

Table E. Percentage of silver shoot, cieadhearts, white ears 
and yield ofgrain as influenced by insectici:les 
in the Chemical valuatin Trial-1 (Granules) 

    

    

Treat- 	Dose 	Silver Dead 	White yield 

merit Insecticides 	in 	Shoot  heart  ears (k/ 
No. 	(kg ai/ 30 50 30 	50 () 	ha) 

ha) 	DAT DAT DAT DAT  

	

1 	B.I.C. 	1.5 	1.6 11.4 0 	043 0.3 4392 

	

2 	Birlane 	1.5 	2.1 7.7 0 3.3 0.4 4344 

	

3 	ytrolaiie 	'.5 	0.3 4.4 0.3 0.6 15 4.183 

	

4 	Diazinon 	1.5 	9.3 1.4 0 0 0.3 4505 

	

5 	Diptrex 	1.5 	1.4 7.5 0 0 0.3 4312 

	

6 	Vialux 	1.5 	2.6 0.9 0 	0 0.7 4842 

	

7 	Dasanit 	1.5 	1.0 3.5 0 9 1.5 4633 

	

8 	gevilol 	1.5 	1.9 10.5 0 	1.2 1.4 4344 

	

9 	Thimit 	1.5 	1.1 1.6 0 0 2.7 4022 
1 	Mximum protection 	9.4 0 0 0.9 1.3 4167 

	

11 	Local practice 	1.0 6.3 0 	2.0 3.3 3378 

	

12 	Control 	2.1 7.8 0 1.0 1.4 3331 

DAT = Days after transplanting 

Gal l mid ze 

In all the treatments gall midge incidence was more 
severe in 50 DAT than in 39 DAT. In 50 DAT the perceutae of 
incidence varied from 0 (M.-.T) to 11.4 (B .LC) and in 3) D[T 
it varied from 9.3 (Cytrolane and Jiazinon) to 2.6 (caiux). 

With regard to gall midge incidence there was signifi-
cant difference between the treatments. The maximum protection 
treatment followed by aiux, Diazinijn, 	and Dasnit in 
order of merit were found to be superior i raige '. to 3.57°) 



to other chemicals for the control of gall fly. Maximur mc!- 
lence was observed in plots treated with B.ThC., Sevflol, 3irl,.ne 
'in' Ditrex ranging from 11.4 to 7.5%. 

Stethorer 

On 30 DAT the incidence of dead heart was Nil but on 
50 DAT it varies from 0 to 2% only. Hence there was no signi-
ficant, difference between the treatments. On 50 DAT no inci-
dence of deadheart was noticed in plots treated with Diazinon, 
Thimet, Ekalux, Dasanit and Diptrex. A nximum of 2% incidence 
was estimated in plots treated with 35catox. In the maximnm 
protection treatment only 0.9%  of incidence was noticed. 

With regard to white ears the incidence varied from 
0.3 to 3.3% only. Maximum incidence was noticed in plots treat-
ed with Ekatox (3.3%). Less incidence was noticed in plots 
treated with Diazinon, Diptrex, Birlane, B.H.0 and 71calux. 

Leaf £o11er 

For the control of leaf roller Ekalux, Sevidol, Jasanit, 
Cytrolane proved to be the best. Leaf roller attack was practi-
cally nil in maximum protection plots and it was maximum in 
ThH.C., Diazinon and Thimet treated niots. 

Grain yield 

Highest yield was recorded by plots treated with j,414rilnx 
followed by as-nit, izinon and B.H. C. It raued from 3331 
kg/ha to 4842 kg/ha. 

General appearance 0 to 10 scale 

On 30 days after pl;lnting under general appearance 
when 3 to 10 scale was used plots treated with Ekalux, Birlano, 
asanit, Sevidol and Thimet scored maximum excellence. On 

80 DAT when there was .n attack of leaf roller plots treated 
with 34calux, 	ximam protection plots, sevidol, Cytroluno wore 
found excellent in their performance. 

Ak 
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Chemical Evaluation Trial-II (Sprays) 

In this trial chemicals in the form of E.C. along with 
maximum protection treatment, local practice (catox) and un-
treated control were tried. Treatments were applied four times 
(25-7-73; 3-8-73 24-8-73 and 15-9-73) during the crop growth. 
For niaxinum protection treatment the seedlings were dipned in 
0.02% Carbofuran solution for 12 to.14 hours beford planting. 
Afterwards cytrolane at 1 kg a.i/ha was applied at 20740 and 
60 DAT. The variety tried was Jaya. 

Data on stemborer and gall midge along with total 
tillers were collected at 30 and 50 DAT by counting deadheart 
and silvershoot on 20 random hills from each plot. Just before 
harvest the number of white ears and panicle bearing tillers 
were also observed and recorded. 	plot was scored on a 
0 to 10 scale for-general appearance at 30 and 80 days after 
planting. 

Gailmidge 

In all the treatments gallmidge incidence was more 0 

severe in 50 DAT than in 30 DAT. In 51 DAT the percentage of 
incidence varied from 3.2 (maximum protection) to 8.9 (Nu.racron) 
and in 30 DAT it varied from 0 Phosvel) to2 (calux). There 
was significant difference in the percentage of incidence bet-
ween the treatments. Maximum protection treatment followed by 
Darsban, Folidol nd Malux in order of merit were found to be 
superior (range 3.2 to 4.2%) to other chemicals for the control 
of gall-fly. 	xinum incidence was observed in plots treated 
with Nuvacron, Bidrin, Vhosvel, Dimecron and Thiodan, rarging 
from 8.9 to 6.3% (Table E.9). 

Steinborer 

On the 30 MT the incidence of deadheart was Nil but on 
50 MT the percentage of incidence varied from 1.3 (Nuvacron) to 
5.8 (Thiodan). Less incidence of deadheart was noticed in the 
order of merit in plots treated with Nuvacron, Folithion, 
Dimecrn, 	atox and maximum protection treatment. White ears 
were less in plots treated with Phosvel, Dursban, Sevin, Dimecron, 
Thodian and Bidrin (range 0.4 to 0.7). 

Leaf Roller 

For the control of leaf roller it was observed that 
Phosvel, maximum protection treatment, Sevin, Folithion and 

alux in the order of merit proved to be the best. 
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yield 

Highest yield was 'ecorded by the plot treated with 
Folidol followed in order of rnerit by atox, Phosv1 and 
nnxim protect ion treatmont. It ranged froe 5345 kg/ha to 
4960 kg/ha. Folidol, :43;-afox and Phosvel recorded a higher 
yield than ra-ixieiim protection. From this it is seen tIt 
sprays are more effective than apolication of granules. 

sable .9. incidence of silver shoot, steri borer -.1-1 grain 
i lJ as influonce by ±nscticides in the Chemical 
valuatin i'rial-II (prys) 

         

Tr. 	Dose 	Silvr Dead 
No. Insecticide 	(kg ai/  Shoot 	heert  

ha) 	30 50 30 50 

White 
ears 

Grain 
yield 
(kg/ha) 

.DAT DAT DAT DAT  

1 Birlrin 0.5 1.1 7.3 0 4.1) 0.7 4846 
2 Dirnecrn 0.5 1,9 6.9 0 2.1 0 • 4 4688 

3 Dursban 1.2 1 • 0 3.7 0 4.3 ) .4 4711 
4 .alux 9.5 2.0 4.2 O 4.1) 1.9 4778 

5 Fol idol 0.5 1.3 •Z 	0 J. -) 0.3 5.7 1.1 5345 
6 Foljthion 0.5 1.3 5.6 0 1.9 1.1 4869 
7 Lebayc ii 0.5 1.6 5.3 0 3.7 • 0 , 779. 
8 Nuvacron 1) .5 0.7 8.9 o 1.3 1.4 ' 61 

9 Sevin 1)5 1.5 It .3 0 3.5 1.4 4439 
11 Thiltn 9.5 0.4 6.3 0 5.8 
II Phosvl 0 0 (•5  4.0 0.8 O 5028 
12 Maximum 	rotecti n 0.8 . 2 O 2.6 1.1 4960 
13 Loc'lproctice  1 .4 4 .8 o 2.4 1.4 
1% Cntrol 1.1 5.1 0 4.5 1.4 

General 7pa'rance 0 to 10 scale 

On 	30 days aft r pl antin when 0 to 11 scale woo 
for •enera1 ooearaoce it was founi that the ot-.n3i f the cr • 
in the plots troot 	with Phosvl, Twia, 	!,lux, uiaxir11a E)r 

tocti .ai treatment and )imecren was CXCOI leat • 3a 81 '),"LT w 

there was an .atta 	of leaf roll or and 1f folder, p1 'ts trc?te. 
With Phosvel, canxinm protection treatrant, Sevin, Folithl fl 

Th;aiux were fund excellent in their perforoar.ce. 
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New Insecticide Trial-I (Graruiles)  

The object of this trial was to screen newer chemicals 
in the form of granules so as to identify potent but safer 
chemicals than parathion and Endrin which are already in large 
scale use. 	 = 

Eight chemicals in the form of granules alongwith mxi- 
mm 	treatment (as in the previous trials) and Un- 
treated control were tried in this experiment. The treatments 
were apalied 3 times on 25-7-1973,  21-8-73 and 6-9-73 during 
the crop growth when insect population was noted high enough to 
evaluate insecticidal activity. The test Variety was Jaya. 

Data on the stemborer and gall micige along with total 
tillers were collected at 30 and 50 MT by counting deadheart 
and silver shoots respectively on 20 random hills from each plot. 
Just before harvest the number of white ears and panicle bthring 
tillers were also observed and recorded. Each plot was scored 
on a 0 to 10 scale for general appance at 30 and 80 days 
after planting (Table  

Gall midge 

Incidence was comparatively thigh in 50 DAT than in 
.30 DAT. The percentage of incidence varied from 1.5 in maxi-
mm protection troatrient to 5.5 in Furidan. For the control 
of gall m±ige,the following treatments in the order of merit 
were found to be better:maximum protection, p'idigard, 
Thirsban and Mipcin. Maxinum incidence was observed in plots 
treated with Folithion, Lbaycid an] Furalan (G). 

Stem borer 

On 30 and 59 DAT the incidence of dealheart was Nil in 
all the treatments. Only in plots treated with Folithion and 
Rogour 1.1 and 0.3% of dead heart was observed n 50 DAT. With 
regard to white ears the incidence varied from-0 to 1.3 in 
Mipcin and Furadan. In plots teatd with Lebaycid, Paldigard, 
Galicron, Rogour and maxinum protect ion treatment, no Incidence 
was observed. 

Leaf roller 

For the control of leaf roller maximum protection 
treatment, Galecron, Folithion, Dursban and Mipcin in the order 
of merit Provel to be the best. 
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Grain yield 

Highest yield was recoried by plot treated with Gilecron 
followed by' nximum protection treatment, Miocin, Thjraclan and 
Folithion. It ranoi from 5474 kg/ha to 4508 kg/ha. 

Table 	.10. Pest incidence and grain yield as influenced 
by lifferent treatments in the new insecticile 
trial-i 

Tr. 
No. Insecticides 

JOSo Silver 

30 	5030 
OAT 	OAT 

Oead 
heart()  

50 
OAT 	-JT 

White 
ears 

(2) 

Yield 
(kg/ 
ha) 

1 Dursban. 0.5 0.3 2.3 0 1.1 0.7 4412 
2 Foli.thion .5 1.0 5.6 o 0 0.7 4508 
3 Lehaycid 1.5 1.7 11.11 0 1) 0 4154 
4 Micin 1.5 1.2 2.3 0 0 1.3 4734 
5 Patlif-ar'i 1.5 1.0 2.2 0 0 0 4347 
6 Galecrun 1.5 1.3 3.6 0 0 0 5474 
7 Furadan 0.2 2.2 3.5 0.5 0 1,3 4573 
8 Rogour 0.5 0.9 3.5 0 ).3 0 4411 
9 Mixicuro protection 0 3.5 1) 0 0 '+863 

10 Control 0 4.2 0 0.3 2.9 .123 

New Insecticide Trial-TI (Sprays)  

The object of this trial was to screen newer chemicals 
in the form of s;;rays so as to identify potent but safer cheni-
cals than Parathion and Enilrin which are alreely in 1rge scale 
use. 

Eight chemicals in the form of sprays along with naxi-
:um protection treatment and untreatel cntrol were tried in 
this experiment. The treatments were aplied four times on 
18-7-1973, 257-73, 15-0-73 an  8-9-73. The variety tried was 
Jaya. 

Oata on stern borer ani gall rouge along with total 
tillers were collected et 30 and 50 OAT by counting deal hearts 
and silver shoots, respoctively, on 20 random hills from each 
Jot. Jut before harvest the nu!Ihor of white ears and pnnicla 
earing tillers were also observed and recorded. 

The results are presented in Table 3.111. 
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Gall midge 

Incidence on 30 DAT varie from 2.0 (Zolone) to 5.7 
(Orthele) an:1 on 50 DAT it varied from 2.3 (Tameron) to 8.2 
(Orthene). In control plots there was an incidence of 4.7% on 
30 DAT and 8.3% on 50 DAT. For the control of gall midge follow-
ing chemicals in order of merit are found to be the effective. 
Tameron, maximum protection treatment, Zolone, Furadan and 
Mipcin. Maximum incidence was observerl in plots treated with 
Macbal, Orthene, Knockbal. 

Stem borer 

On 30 DAT the incidencefead heart was very low; it 
varied from 0 to 0.5.  But on 50 T)4T it varied from 0.3 (Orthene) 
to 3.3 (WT) Very low incidence of dead heart was noticed in 
plots treated with Orthene, Macbal, Tameron and Knockbal. With 
regard to white ears the incidence varied from 0 to 0.8 only. 
In all the plots the counts of white ears were negligible. 

Leaf roller 

The maximum protection treatment followed by Mipcin, 
Bindal, Tameron and Zolone in the order of merit proved to be 
the best in the control of leaf roller. 

Grain yield 

Highest yield was recorded by the plot treated with 
FhnJal which was followed by plotw treated with maximun prote-
ction treatment, Zolone, Mipcin, Micbal, Tameron and Orthene. 
It ranged from 5894 kg/ha to 5167 kg/ha- 

Table B. 11. Pest incidence as affected by different 
treatments in the New Insecticide Trial-II 
(Sprays) 

Tr. 	Dose 	Silver Dead White Grain 
No. Insecticides 	(kg.ai/ 	Shoot(%) heart 	ears 	yield 

	

ha) 	(%) 
30 

DAT 
50 

DAT 
30 

DAT 
50 

JA T 
1 Mipcin .5 3.5 4.1 0 2.4 0.4 
2 Tameron .5 3.7 2.3 .2 1.0 0 
3 Vatnidothion .5 2.6 5.7 0 2.1 0.8 
4 ZoJo .5 2.0 4.8 n 1.0 0 
5 Fundal .5 3,5 4.1 .5 1.8 0 
6 Orthane .5 5.7 8.2 0 0.3 0 
7 Macbal 	.25 5.1 5.3 C) 9.6 o.4 
8 Knocda1 .5 4.1 5.1 0 1.6 0 
9 Maxiimm protection 2.6 3.5 .2 3.3 0.4 

11 Control 4.7 8.3 .3 2.4 1 

ha) 

5245 
5167 
4835 
5262 
5894 
5167 
5230 
4835 
5688 
4582 
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Seedling Dip 13xperiment  

The object of this trial was to evaluate the effective-
ness of seedling dip treatment and some late nursery treatments 
for controlling insect pests during the plant establishment 
stage:.. Jaya was used as the test variety during both the 
Seasons. 

There were 13 insecticidal treatments with different 
insecticid?s ansisting of 4-treatments in the nursery and 9 
treatments as seedling dip with two untreated controls. Birlane 
(treatment No. 7)' was used instead of Agronale. 

Data on silver shoots, dead heart and leaf roller along 
with total tillers were taken 30 days after planting from 10 
p1nts each. Besides, each plot was scored on a 0 to 10 scale 
for general appearance and good vigour at 20, 40 and 60 days 
after planting. 

Nursery treatments were applied 3 to t days before up-
rooting and seedling treatments were ap1ied for about 14 hours 
before planting. 

Seedling -lip treatment proved better thin nursr, trat-
ment. Seei1ings dipoed in Thiodan and Folidol were affecic by 
the chemical giving a scorched appearance at the time of pLant-
ing but recovered later. High percentage of seedling mortality 
was observed in Birlane (S.D.) and Dimecron (S.D) 

rsban (D) and Diazinon (S.D.) treated seedlings 
established well and the attack of whorl-maggot, gall midge and 
stem borer were completely controlled up to 30 days after 7,)lant-
ing.3asi:les. seedlings dipped in Furadtn and cytrolane were also 
excellent, in their performance. None of the nursery treat-
ments were found effective up to 30 days after planting. Birlane 
(S.D.) was quite ineffective and the mortality of seedlings was 
very high. 

reening of gall midge resistant vrioties  

The comparative yield performance and relative resist-
once to gall midge of certain gall midge resistant selectiens 
were investigated in this experiment. 

The experiment was laid out is  a split plot design 
with two replications and 41 varieties. The main plots were 
protected and non-protected and the sub-plots were 49 varieties. 
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In the protected plots Thimet at 12.5 kg/hect. was 
applied two times after planting i.e. 7 to 10 days after plant-
ing and at 15 days after the 1st ap4icati:n. 

tried. 
40 cultures derived from the following crosses were 

1. I26.8 x Ptb. 21 5. 111.8 x W 1251 
2. 111.8 xPth. 18 6. 111.8 x Siam-29 
3. I.8 x W 	1263 7.  C11.56-17 x 	[11.8 
. 111.8 x W 	1257 8.  CR.56-13 x [11.8 

9.  CR.55-36 x 

In general the culturs showing complete resistance to 
gall midge were very poor yielders. Considering the high yield 
potentiality, the cultures having less incidence of gall mflge 
were selected. Altogether 27 culüires shwing high yield per- 
formance combining with less gall mide incidence were finally 
selected for further trials. 	They included 	the following 
cross combinations. 

Si. No 	Cross 	Culture No. 	lET. No. 

1 111.8 x Ptb.21 1291 1788 
1202 2789 
120'+ 2791 

2 Cu-56-7 x 111.8 1295 2795 
1297 2797 
1208 2798 

3 cR-56-36 x 111.8 1210 2802 

4 111. 8 x Siam-29 1212 2885 
1213 2886 
1214  2911 
1228 1901 
1229 2002 
1230 2903 
1237 3231 

5 111.8 x v. 1263 1215 2886 
1227 2900 
123.5 2946 

6 IR.8 x w.1257 1217 2890 
1218 2891 

A 
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7 IR.8 x W. 1251 1219 2892  
1220 2893 
1221 2894 
1222 2895 
1223 1895 
1224 1897 

8 C11-55-13 x IR.8 1231 2904 

9 cR-55--12  x Ii.8 1238 3232 

Out of these cultures following cultures viz., 1219, 
1220, 1221, 	1222, 	1223 derived fro-,,'ti the cross Ll.8 x W. 	1251. 
Culture 1210 from the cross CR. 55-36 x I.8; Culture 1207 from 
the cross Ca. 6-17 x IR.8 and culture 1217 froe the cross L1.8 x 
W 1257 yielded the maximum. 

Leaf folder  screening 

One hundred and forty varieties (entries) were screened 
in tiis trial for leaf feller resistance. The check varieties 
were Jaya and W. 1263. 

In late season, cultures wore evaluated for leaf fe1dr 
incidence on five st damaged plants within eac!i row when 
iaaxiram damage was observed. 

Out of 140 entries followin:z 52 cultures hving no inci—
dence of leaf roller wore selected for further trials. 

ntry nuethers:  

5 30 _5 9 70 120 133 
7 31 6o 78 125 134 

10 32 61 79 126 135 
14 33 62 101 127 137 
15 34 63 105 128 138 
18 39 64 106 129 139 
24 40 66 107 130 140 
26 45 67 110 131 
28 57 688  114 132 
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Trials initiated in the second crop season (indakan) 

Maximum protection trial  

Object of this trial was to estimate the mgnitude of 
yield loss resulting from the insect pests and also to ascertain 
the reactin of varieties to protection afforded by :the insecti- 
cides. 	The varieties tried were:- 

1. 	i.6-17 	5. RP. 9-4 
2. f'.414 6. I.-,,T. 2656 
3. C. 13801 7. cR. 12-178 

4. if 2511 8. Jaya 

Maximum protection was given with the starting of nursery 
spray of 0.4 kg/al/ha of Parathion, seedlings dip in 0.02% 
Carbofuran suspension for 12 to 14 hours and finally with the 
application of Cytrolane granules @ 1 kg a.i/ha at 20,40 and 60 
DAT. The table E. 12 gives the results. 

In all the varieties under protected plots the inciden-
ce of brown hopper was very se- ere than in the unprotected plots. 
Therefore, the yield was considerably reduced in the protected 
plots than in the -non-protected plots. However ..6-17, 	.4.14 
and CR 12-178 gave increased yields in the protected plots than 
in the unprotected plots. In all the other 5 varieties a higher 
yield was recorded in the unprotected plots. The yield differ-
ence rane'1 from 262 kg/ha (IT r 2656) to 625 kg/ha (Jaya). Jaya 
showed maximum yield reduction in the protected plots. cytrolano 
wasbest in the control of hopper. 

Gall midge 

Damage was relatively low in the protected then in the 
unprotected area. It ranged from 0.3 to  0.5%  in the protected 

and from 1.3 to 5.91v in the unprotected. Itixiraioi attac c of 
gall milge was recorded in lET 2511, Jaya ani C2. 12-178. 

Stem borer 

Dead heart incidence was noticed high in the non-pro-
tected plots than in the protected plots. It range] from 
4.1 to 9.4% in the non protected olots and 0.3 to 1.2% in pro-
tected plots. Maximum dead heart incidence was recorded in 
lET 2656, ca 12-178, ip6- 17, C. 13801 and lET. 2511. 

White oars at the time of harvest were not observed due 
to severe hopper burn. 
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Table E. 12.  Data on lea! hearts, silver shoot anTI grain 
yiel! of Jayn rice- ice 

Variety Variety 
Deal heart () Silver sIioot() Yieli 

50 DAT 	Non- 	50 DAT Non- - - 
I)rote- 	:)rote- prote- 	rrote- pro- Non 
cte1 	ctd 	ctei 	cte1 	ict pro 

ci tect 

1 iP.6-j7 	.1.0 	6.o 	0 	2.1 	1.737 1113 
2 11?.4-14 	0.2 	4,8 	9 	3.2 	1831 1181 
3 Cl.3801 	0.7 	7.1 	.0 	1.3 	1300 1644 
4 I7,r.2511 	0.6 	6.5 1.3 	5.9 338 788 
5 j. 974 	. 	0.3 	4.8 	0 	1.9 	594 1133 
6 Jaya 	 0.9 	4.1 	0.5 	5.5 	781 1406 
7 I.2656. 	1.2 	9.4 o.6 	1.0 238 530 
8 cA.12-178 	. 	1.2 	6.8 	0.3 	5.1 	1675  1269 

Chemicalraluatien Trial (Granules)  

In this trial cytre1ane, ca1ux, uira1an aml Biriane at 
three lifferent locos were triel ul ,mg with a trxirro protecti a 
treatment .anI local control. 

There was very severe inci'Jénce of brown planthneer in 
all the treatments from 35 DAT •nwarls except in plots treato. 
with Puraltn at the rates f0.75, 0.5 ani 0.25 1.i/ha. Honc 
the yiel1 ws consilerably relucel in all the other troafaants. 
It rangel fr.m 1099 kg/ha to 4103 	/ha. P1'oth treatei witi 
Ftir!Ian at 0.75 kg ni/ha gave maxioiim yiel1 fullowel by Fir.aan 
at 9.5 and 0.25 kg al/ha. Lowest yield was recurlel in lots 
treated with 7,4a1ux and Birlano in all thE does. MaXimu!oore-
tectiEn treated -,-,lots also rocerled low yield (Table .13). 

Gall milge 

Silver shot c:unts ran8ed from l (axiruam arotoctin 
treatment) to 4.8 (ro..ian 1.25'). MaxiLrilm incilonco was 
ucticod in Fir-v1an followed by Ukatoi, Birlane ani Cytroiari.o 
aepliel at 9.25 kg a. i/ira. Very flw incidence was n)tiCo,l 10 
maximum orotection treatment f llowel by Fkraian ("-)- 75), 

alux (o.$) and 0.75 an.1 Cytrolone (.75). 

Deal heart 

The local rractice of spraying cttux rv 	to be high- 
ly effective and was suorior to Cytr)lane, Eiiux on 	inane, 
llira1an at 0.5 kg a.i/hn was, however is effective as Hkat6xi  
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Table E.13 Dead heart, silver shoot, white ears and grain 
yield as influenced by iifferent chemicals 

Dose 
Treatment 	(kg ai/ha) 

50 DAT 
White 
ears 
() 

Mean 
grain 
yield 

(kg/ha) 

Dead 
heart 
(%) 

Silver 
shoot 
() 

1 Cytrolane 	0.75 o.6 1.6 6.1 2257 
2 ,, 	0.50 1.6 2.8 2.6 2130 
3 0.25 l.S 3.0 6.1 1910 
4 calux 	0.75 1.5 1.5 9.3 1767 
5 ,, 	0.50 0.9 1.3 2.8 1657 
6 ,, 	0.25 1.1 2.5 6.7 1099 
7 fliradan 	0.75 1.1 1.4 0.9 4103 

8 ,, 	9.50 0.4 2.7 1.7 3251 

9 ,, 	0.25 0.8 4.8 1.6 3030 
10 Birlane 	0.75 .7 2.6 4.3 1925 

11 ,, 	0.50 1.5 2.4 5.8 1919 
12 ,, 	0.25 1.6 4.1 3.6 1767 
13 Maxinum protection 

treatment 1.3 1.0 5.4 1610 
14 Local 0.4 4.4 5.6 2335 
15 Control 1.0 4.9 2.4 2020 

Chemical 3raluation Trial (sprays)  

uiing the season, Dursban,Ekalux, FOIlthlon,PhOSVC1, 
Mipcin, Biritne, Dimecron, and Thirn Ian in two different loses 
viz., 0.5 an:l 0.25 kg a.i/ha were tried along with maximum oro-. 
tection tretment, gatox (local) and control. 

The results are presented in Table 7.14. 

The're was very severe incidence of brown planthop;er in 
all the treatments from 35 DAT onwards except in plots treated 
with Ekalux (0.5), 1i;cin (0.5), Birlane (1.5; and 0.25) anTi 
Dimecron (0.5) and 0.25 ai/ha ) where the incidence was very 
low. The yield recorded was very low in all the pest affected 
plots. It ranged from 600 kg/heet(cat3x) to 2762 kg/ha (Mipcin 

0.5 kg al/ha) Mipcin at 0.5 1.-cg ai/ha gave the maximum yield. 

Gall mid ge 

Silver shoot counts ranged from 4.51.1 (maximum piote-
ction treatment) to 12% ('irsban 0.25). Less incilence was 
oticed in the maximum protection treatment followed by 

Phosvel (0.5), Folithion (0.5), Ekalux (0.5) and Mipcin 
(0.25 kg ai/ha) 
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Dead heert and white ears 

Dcii heirt counts raneel from 2 . 4 (ia1ux ).25) to 
7.4io (jcatox). Low incilence was noticel in Ekalux It 0.5 
nd 1.25 kri, a.i/h'i, Phosvel 'it 0.5 	a.i/ha, Dimecrort 0.5 	a.i/ 

ha,rrnxioum protection treatment an Miocin it 1.5 k a.i/ha. t 
the time of harvest white ear counts ranei from 1.3% Phosv'el 
0.5) to 7.6/a (atex). Low incilence 'is noticed in Phosvei (')-5)l
Dimecron (o.5) -in -!Mipcin (o.25). 

Table 	E.14. 	De-ti hearts, 	silver 
yield is ilfiaenced 

)3SO 

mi/ha) 
Treat:mnt 

shoot 	white 
by different 

53 OuT 

ears •mnJ grain 
chemicils 

Mean 
White 	7raln 
ears 	yield 

(o:/ha ) 

Dead 
heart 
W 

Silver 
shoot 
M() 

1. lurs'mn ().59 4.9 11.1 1.1 1925 
2. ,, 1.25 4. 12.1 1.7 1436 
3. Ekalux '1.50 2.7 8.7 1.') 1736 

4. p   1.25 2.4 11.7 3.6 1246 
5. Folithiun 0.50 5.4 8.7 5.5 1736 

6. ,, 1.25 4.1 9.8 1.5 1157 
7. Phosvel 0.51 2.7 .9 o.3 
8. ,, 1.25 4.3 3.5 2.6 137 
9. Miicin 0.51 3.3 11.2 1.3 2762 

10 	,, 0.25 7.0 8.7 1.5 i525 
ii. Birlane 0.50 	4.1 9.2 0.7 2478 
12.   1.25 6.3 11.1 1.1 2124 

13. Dimecron 1.50 2.8 11.6 0.3 21116 

i. 1.25 6.0 10.3 !i..7 1893 
15. Thiorhn 0.91 3.5 9.6 2.1 2225 

1.25 6.3 11.2 1.5 2212 
17. 	tixirs]m protection 

tre'iiouent . 3.5 '5 3.4 1184 
IS. Control 7.4 9.3 5.7 6v 
19. Local 4.6 10.2 7.6 1231 
2°. 	Filler 6.8 11.5 1.1 113 

New Insecticile Trial-1 (Granules)  

Eleven chemicals in the form of grenules at,  1 g 
.al .)n.,-  with onxinum protection trent:oint oni untroate.1 en tr'1 
wore trial in this ex:jjriuent. 

There ws very severe incidence of hr wn uienthoaoer in 
all the treatments from 40 0T onwaris exce t in plots treated 
with Mipcin, Carlin 'ind Thimet where the incilence was very low. 
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The yield recorded was very low, in all the plots which ranged 
from 430 kg/ha (maximum protection treatment) to 4212 kg/ha 
(Mipcin).. Plots treated with Mipcin gave the maximum yield follow-
ed by Galecron, Thimet ani Carlin ranging from 4212 kg/ha to 
2740 kg/ha. The maximum protection treatment rscoded the lowest 
yield (Table E.15). 

Gall midge 

Silver shoot counts rangd from 0.6, (Dasanit) to 9.8% 
(Folithion). Low incidence of gallniidge was recorded in plots 
treated with Dasnit, Thiet, and maximum protection treatment 
nd high incidence in Folithion, Lebaycid, Carlin, Azodrin and 
Rogour. 

Dead heart and rjrs 

The incidence of dead heart was low in all the treatments 
which ranged from 0.4% (Thimet) to 3.8% (Azodrin). Very low inci-
dence was noticed in Thimet-followed by Agronule, Carlin, Dasnit 
and Mipcin ranging from 0.4% to 1%. The percentage of white ears 
at the time.of harvest ranged from 0.5 (Galicron) to 9.4 (Dasnit). 
Low incidence i* the order of merit were noted in plots treated 
with Garlin, Birlane, maxinim 4 protection treatment and Galecron. 

Table E.15. 	Dead-hearts, silver shoot, white ears and grain 
yield as influenced by different granular 
chemicals in the new insecticide triall 

Treatment 
Dose 	50 DA  

(kg ai/ha) Dead Silver White 
heart shoot ears 

Mean 
gra in 
yield 
(kg/ha) 

  

(%. 	() 	(%) 

 

    

1.  Agronule 1 0.6 7.1 5.8 770 
2.  Folithion 1 2,3 9.8 3.6 92$ 
3.  Lebaycid 1 2.7 9.2 6.2 1042 
4.  Mipcin 1 1.0 6.7 1.7 4212 
5.  Carl in 1 o.6 8.0 0.5 2740 
6.  Azodrin 1 3.8 9.7 2.5 1721 
7.  Galecron 1 1.5 8.6 1.1 3465 
8.  Birlane 1 1.0 5.8 1.0 3242 
9.  Thimet 1 0.4 1.8 1.6 2967 
10.  Dasnit 1 0.9 0.6 9.4 770 
11.  Rogour 1 2.4 9.2 4.0 1426 
12.  Maximum protection 

treatment 1.7 2.8 1,1 430 
13.  Control 0.7 7.3 10.3 996 
16. Filler 2.1 5.9 3.7 1178 
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New Insecticide Trial-TI (sprays)  

Twelve insecticides in the form of sprays at 0.5 kg ai/ha 
along with maximum protection treatment and untreated control 
were tried in this experiment. 

The results are prosented in Table E.16. 

There was very severe incidence of brown planthoppor in 
all the treatments from 35 MT onwards except in plots treated 
with Bidrin (W.S.C.) Knockbal, Orthene, indal, Zolone, and 
Tamaron where the in 	was very low. The yield recorded 
was very low in all the plots. It ranged from 126 kg/ha (san) 
to 4235 kg/ha (Fnda1). Fundal at 1.5 kg ni/ha gave the roaxi-
mum yield of 4235  kg/ha followed by' Orthene, T(nockbal, Tameron 
and Bidrin (.s.0 in the order of merit. 
Gall midge 

Silver shoot counts ranged from 0.15%  (maximum prote-
ctin treatment) to8.4 (Ambithion). Less incidence was noticed 
in maximum protection treatient followed by Zolone, Birlane(S.0) 
and Lebaycid. 

Dead heart and white ears 

Dead heart counts ranged from 0 to 1.7.  No incidence 
was noticed in Ambithion and very less incidence was noticed 
in plots treated with maximum protection treatment, Tameron 
Knockbal and Vamidiothien. At the time of harvest white ear 
counts ranged ram0.2 (Orthene) to 	(Birlane). Very 
less incidence was noticed in plots treated with Orthene, 
Zoine, Bidrin (W.S.C.'Knockbal, Tameron and Findal. 



() 

White 
ears 

Grain 
yield 
(kg/ha) 

Treatments 
50 DAT  

Dose Dead Silver 
(kg ni/ha) heart shoot 

(,) 	(%) 

1.  Tameron 0.5 0. • 2 7.7 0.95 3261 
2.  Vamidiothion 0.5 0.3 8.2 1.6 2355 

3.  Zol one 0.5 o'5 6.4 0.3 2672  
4.  ipda1 0.5 0 7.8 0.9 4235 

5.  Orthene 9.5 0.9 7.2 0.2 4137 

6.  Knockbal 0.5 0.2 6 3 0.8 3261 

.7. Macbal 0.5 1.2 7.6 2.1 229 

8.  Bidrin 0.5 0 7.8 0.3 3216 

9.  Birlane (Spread in 
oil) 0.5 1.7 6.3 3.4 1789 

10.. Lebaycid 0.5 0.7 6.6 1.7 2151 

11.  Ambithion 0.5 0 8.4 1.8 1698 
12.  Elsan 0.5 0.5 6.7 2.4 1426 

13.  Maximum protection 0.2 .15 1.3 1857 

14.  Control 0.7 7.0 4.3 1272  
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Table E.16. Dead hearts, silver shoot; white ears and grain 
yield as influenced by chemicals in the new 
insecticidal trial-11 (Sprays) 

Gall Midge Screening Trial  

Out of 163 entries sent for thtrial only 137 entries 
were tried. *The remaining cultures lid not 'g ereinate. The 
cultures were sown on 1-10-73 and planted on 3-11-73. 2h ell 
culture was ulanted in two rows of 17 hills. Susceptible and 
resistant checks were planted on either side of every 5 test 
caltires. Following 49 cultures were finally selected having 
Nil or very low incidence of galimidge. 

Cul. 6 Cal. 33 Ci. 55 Cal. 79 Cal. 103 

11 36 56 80 109 
12 38 57 88 110 
20 41 58 91 113 
21 45 59 95 i- 

11 
i 

22 48 61 98 119 
26 49 64 100 143 
27 50 69 101 147 
32 54 78 102 Lj 

155 159 
157 162 



PLANT PATHOLOGY 

The Plant Pathology Division cencentrat-

ed its attentinn on developing rice varieties 

resistant to blast an1 sheath blioht. Several 

blast resist-ant lines have been isoltecI from the 

cross IR.8 x Zeneth, 111.8 x Tetep and IR.8 x Tadukan. 

Screening of chemicals for the control of blast, 

sheath blight and Helminthosporiose was also conti-

nue1. 
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Screening for blast resistance 

Breeding work was initiated in 1972 to evolve varieties 
resistant to blast. Tetep, Tadukan and Zeneth were used as 
donors for blast resistante. The progenies are now in the F7  
generation. Forty six promising lines from the different 
crosses were isolated during the year which showed high blast 
resistance even under favourable conditions for disease deve-
lopment (Table p.1). Most of these lines are either tall or 
semitali. These lines will be tested again during the next 
viripu and niinlakan seasons. 

Table P.1. Progenies showing blast resistance 

Cross 	 No.of lines selected 

• JR. 8 x Zeneth 	 11 
Iii. 8 x Tetep 	 10 
hi. 8 x TaTlukan 	 1.1 
C-R. 36-148 x Tetep 	 10 

Screening varieties for oiiltiple resistance  

Twenty 	ieties selected from various screening trials 
were testel for their yield potential in a comparotive yield 
trial. Thriveni, Jyothi and Jaya were the check varieties. 
Thirteen varieties showed nultiple resistance to diseases 
(ble P2.). However, their yield notentird could not be rated 
with those of the check varieties because the crop was effect-
ed by Jrought. The trial will be repeated during the uet 
year. 

Table P.2. 	Varieties showing multiple resistance 

Variety/culture 	 Cross 

15 573-3 
15 591-4 
19 612-1 
15 616-1 
8140 
8241 
ir. 2691 

2694 
I;P. 3210 
lET. 3542 
Ir. 2713 
lET. 2931 
lET. 3006 

IR.5 x CF. 12 

,, 
9  

T(N) 1 x Ntu. 15 
Ch 97 x IJi 0-6') 
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Chemicals for blast control  

The comparative efficacy of different fungicides on the 
control of rice blast (Pyricularia oryzae)  was investigated in 
a replicated trial laid out in randomized block design. The 
treatments comprised of ilinosan (420 ml/ha), Dithane Z 78(1250 
/ha), Aureofungin (7.5 g/ha), Miltox (1250 g/ha) and Kasumin 

(1500 g/ha) and an unprotected control. A highly susceptible 
rice strain Co. 13, was used as the test variety. 

All the chemicals were equally effective on the control 
of blast. Miltox, however, tended to reduce grain yield, proba-
bly due to its toxic effect on plant tissues. The highest 
yield was recorded by aureofungin. Kasuminranked second. The 
percentage increase in grain yield recorded by these chemicals 
over the unprotected control was 68 and 50, respectively. 

Fungicidal control of sheath blight  

Sheath blight is one of the most serious diseases of 
rice in Kerala. The high yielding rice varieties are parti-
cularly susceptible to this disease caused by Corticium gaskii. 
The loss in yield on account of this disease is considerable. 
Earlier trials have indicated that sheath blight could be con-
trolled by chemicals like Hinasan and Dithane. The efficiency 
of new chemicals on the control of this disease was evaluated 
in this trial. The chemicals included ilinosan, Dithane Z 78, 
Aureofungin, Miltox and Neoazozin. These chemicals were tried 
aginat an unprotected control in a replicated trial.' The test 
variety was Annapoorna, an early duratin sheath blight susce-
oti.bl e strain. 

The intensity of disease incidence was mild during the 
crop season and therefore, no significant yield variation was 
observed between treatments. ilinosan recorded the teaxiim 
grain yield followed by Neoazosin. The increase in yield 
registered by iinosan over the unprotected control was only 
2 percent. Miltox, however, produced an yield which was 7% 
less than that of the unprotected control. This was probably 
due to its toxic effect on the plant. Toxicity of this chemical 
appears to be due to its high ooritent of copper. In the pre-
vious trials also, Miltox has been observed to be toxic to 
rice and Annapoorna is highly susceptible to copper toxicity. 
It is suggested that neither Miltox nor Fytvlan (or any other 
fungicide containing copper) be sprayed on a sueeeptible 
variety like Annapoorna. 

4 
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cntrl of Hel mint hosporiose  

Helminthosporiose of brown sp:it disease (blight) occurs 
all over the state in all the 3 rice growing seasons. This 
diease is Mtan overlooked, as the damage caused by it is not 
very serious. But under conditions quite conducive for the 
growth of the pathogen, the disese can assume serious proport-
ions causing considerable yield reduction. No variety is quite 
resistant to this disease and therefore, protecti.:n of the crop 
with chemicals is the easy method of controlling' disease incid-
ence. 

The present investigation was undert&cen to screen cheroi-
cals for the control of heltointhosporiose. 

Five chemicals- Iinosan, Dithane z 78, Aureofungin, 
Miltox and Dithane Ill 45-  were tested against an unprotectel 
control in 4 randomized block design with •t replications. The 
test variety was 'nnapeorna. 

The data on disease score and grain yield reveolod L 

statistical significance between treatments. The intensity of 
incidence of the disease was toild and therefore, the relative 
efficacy of the cheraicals c-ull not be rated froii the data 
gathered. 

P1T1OL0GY 	1Ii4NIS C3N)UCT) UN3{ TH2 ALL tNT?Ii C')IJ:?D 
iICE Ii' 	JM3NT PAWi. 

Uniform Blast Nursery  

The object of the. trial was to rate entries especially 
those in the ' Nati enal Breeding Nursery ' for their reacti a 
to leaf blast. The intensity of disease incideice was score 
hosed on the 1-7 grade score chart. 

The disease pressure was low 	(12.8y) in general. 	The 
feI1owin1esinatiea numbers were ft.ind to be resistant or 
moderately resistant to leaf blast. 

i. l.P. 	5-14 ix. :3:P 361-93-13-2-3 
ii. 1139 x. ? 27)-I 
iii. 118') xi. l 	23-12 
iv. 319-3-1-8 xii. p 27O2-1-i-1-1 
v. MTU 885 xiii. 	30158 
vi. Ok 10-193-10-20 xiv. PAlS 	133-61--1-4 
vii. 7265 xv. 13-6-25m 
viii. 27,392 xvi. PTB-2-8-6 
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xvii. 1138 xxv. W 	19-3-1-5 
xviii. 1167 xxvi. W 5-62 
xix. 1285 xxvii.  CR 129-105 

çY. MJ 824 xxviii.  28687 

i. OR 22-10 xxii. 1468-5 
xxii. 6932 xxx. PAU 128-217 

xxiii. 24450 xxxi. TTB 2-3-11-4 

xxiv. IF 260-98-12-2-2 'xxxii. 14685 

International Uniform Blast Nursery  

The aim of this trial was to test the varieties from 
the world germplasm found resistant at the International Rice 
esearch In 	for their reaction to blast under upland 

nursery conditions. 

The disease pressure in the nursery 
high with a location severity index of 3.37. Thirty five v.ri-
eties were found to be blast tolerant. We-tap, Tadudcan, Norin-22, 
Ram Tulasi and Carleon, and Ragatak from Malaya, Doe phung from 
Vietnam and DM9 from Bangaladesh were resistant. 

Evaluatin of selections for neck and mature plant blast reaction  

The reaction of different varieties (entries) to leaf 
blast at the seedling stage and neck blast at the flowering and 
grain ripening stages was studied under rainfed upland conditions. 
The relationship between leaf blast and neck blast observed in 
this trial was not in full agreement with the accepted theory 
that these two are positively correlated. 

Helminthosporium  creening trial  

Varietal resistance to helminthosporiOse at seedling and 
adult plant stages was investigated in this trial. The infe-
ction was moderate with only 45.1 percent of the entries get-
ting infection. 

Of the 235 entries tested, 7.210 belonged to the resistant 
group (Soore 1-2), 47.7 	in the moderately resistant group 
(Score 3-4) and 45.1: in the susceptible group (Score 5-9). 

Evaluation of selections for resistance to sheath blight  

The object of this expeiimont was to assess the resist-
ance of entries to sheath blight under field conditions and 
to compare the I  sheath blight 'and the 'banded leaf blight' 
phase of the disease. 

The proceedure for testing consisted of transplanting 
two rows of sixteen seedlings at a distance of 25 cm, between 
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plants in a row. 'Karuria' was the susceptible check used after 
every twenty five entries. Infected stem pieces were insrted 

into the ou*r leaf sheaths of the first eight plants in the row 
for inoculating the test entries twenty five days after planting. 

Of the 350 entries tested, nine had a disease index of 
I 	and sixty six had a disease index of ' 2 1. Thirteen of :• 

these which were found promising at two other locations also are 
proposed to be tested again for confirmation. 	The following are 

the resistant entries 

	

i. JBS 	15-4 	viii. CR. 129-29 

	

ii. MTJJ 	5630 	ix. AXIN 246 (tall) 

iii. EC 94662 x. CR 10-4181-1 
iv. lP 260-799-1 xi. OR 8-564 
v. JR 930-31-1-lB xii. R. 2122 	(tall) 

vi. up 260-597-1 xiii. i-u? 4-2 
vii. Manoharsali (tall) 

The banded blight phase was not observed during this 
season possibly due to the lack of continuous period with high 
relative humidity. 

Coordinated jrts't control trial  

The relative efficacy of new chemicals on the control of 
blast was studied in a replicatel trial, laid out in randomised 
block lesign. The variety tried was Pusa 2-21. Kasumin, 
flinosan, Benlate, Vhosvel, Bavistin, URI-1 awl Blitox were the 
fungicides un -Icr test. 

The incidence of blast luring the season was very low. 
At the dough stage of the crop there was a moderate incidence 
of brown planthopper which was, however, kept under check by 
timely plant protection with Fura-dan 3 g. 

Neck infection counts, being the average if the infect—
ed ptnicies t total nueiber of oanicles of 35 hills taken at 
random, were made. The data are furnished in Table v.3. 

The data on statistical analysis wore found to be signi—
ficant at 1 level. The neck infection counts wer6 maximum 
in the untreated c ntrol oni were quite low in the plots treated 
with Phosvel, Benlate, Hinosan, Bavistin ani asiimin. 

The -olot yield data are tabulate-1 in the same Table. The 
yield differences botween treatments were statisticaLly signi—
I icont. 

The yield was highest in the plots treated with Phosvei 
followed by iIenlate, Tlinosan and Bovistin. There was no signi—
ficont difference between these four treatments. 111 the 
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chemical; treatments were superior to the control.. The lowest 
yield was obtained from the untreated control. 

Table P.3. 	Percentage of neck infection and grain yield as 
affected by chemicals in the blast control trial 

Percentage of 	Grain yield 
Treatment 	neck infection 	(kg/plot) 

.1 Kasumin 2.85 1453 
2 Hinosan 2.43 1.61 
3 Benlate 2.10 1.80 
It ?hosvel 1.38 1 .83 
5 Bavistin 2.70 1.36 
6 LIRI-1 5.43 1.58 
7 Blitox 5.50 1.29 
8 Unprotected control 7.95 0.76 

CD 	(o..o) 1.33 9.25 



PULss IPRO\TMJp 

Trials in manuring copea, soyabean 

and black gram indicated that rhizobium inocula-

tion of seeds improved the response of these 

crops to applied phosphorus. 



-84- 

Foliar apT)lication of suuerphosihate on cowpea  

The response of cowpea to phosphate manuring as influ-
enced by the mode of application was investigated in this 
experiment. Three levels 01 P were tried along with 2 methods 
of application i.e. soil and foliar (Table L.l). The test 
variety was Caiicut-51,  dibbled at a spacing of 20 cm x 15 cm. 
A common dose of N and K20: was given as basal dressing at 20 
and 10 kg, respectively, per hectare. The concentration of 
superphosphate solution was 1.5 for foliar feeding. Number ef 
sprays varied between 1 ond 6,depending on the rate of P20 
applied as foliar soray. 

The results revealed no significant differences betw'ea 
the levels of P and the methods of application. :owever, the 
nixiim yield was recorded by the tretment receiving 90  k 
P90ç  /ha. half as basal and the other half as 3 f4iar sprays. 

e6 at the 60 kg level, basal pins foliar application was found 
to better than soil or foliar application alone. 

Table L.I. Yield of cDwpeaas influenced by different 
treatments 

1 

Treatment 
(lev(A of 
P2  05  kg/ha) 

No 

Mode of application 
No. (if 
spray- 
lags 

L.guae 
yie1 
(kg/ha) 

2 30 Soil 553 
3 30 - soil 	+ foliar 1 443 
4 30 foliar 2 468 
5 60 soil -- 480 
6 60 soil 	+ foliar 2 573 
7 60 foliar 4 528 
8 90 soil -- 503 
9 90 soil 	+ 	- foliar 3 645 
10 90 foliar 6 533 

F (0.05) 	 N  

Nitrogen and phosphate manuring of cowpea  

In this experiment, effect of N, P and rhizobino on 
the yield of cowpou was investigated. The variety tried was 
Cal4cut-51. The treatments comprised of all possible combi-
nations of 5 levels of nitrogen including rhizobium inocula--
tion i.e. 0, 15, 30, 45 and rhizobiwn and 4 levels ofP 
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i.e. 0, 30, 60 and 90 kg  0/ha. Potash was applied to all 
the 20 treatments at 11 kgh. In the rhizobium treated plots, 
no fertilizer nitrogen was applied. 

The effects due to fertilizer nitrogen alone was found 
to be statistically significant. Neither P nor its interctien 
with N exerted nnrked influence on grain yield. Nitrogen at 
the 30 kg/ha level produced the highest yield and it was signi-
ficantly superior to the 15 and 45 kg/ha N levels. (Table L.2,). 
Bacterialfertilization proved only slightly superior to the 
the no manure control, the increase in yield being 38 kg/ha. 
This shows that rhizobium inoculation is ineffective in the 
lateritic soil. It is possible that the acid conditi.n in the 
upland soils are not conduceive for the acti*ity of the inocu-
lated rhizobi.. Another information gathered from this study 
is that response to applied phosphorus is increased in conjun-
ctiin with rhizobium inoculation. 

Table L.2. Yield of cowpea as affected by rhizobium, 
fertilizer nitrogen, and phosphorus 

Nitrogen kg/ha 	phosphorus kg/ha  
0 15 30 45 rhizobium 	0 39 69 90 

562 747 823. 73.3 	600 	622 685 788 680 

c.D (0.05) 	67 	 NS 

Manuring of soyabean  

Soyabean is a newly introduced crop in Kerala. Since 
no research data on the nnnuring of soyabean is available, the 
present trial was laid out using EC 39821  (8-3)  as test 
variety. The treatments incluled 5 levels of nitrogen, includ-
ing rhizobium (Nhizobium inoculation was taken as a level of N) 
and 4 levels of P. The total number of treatments came to 20 
(Table L.3). The plots treated with rhizobium did not receive 
fertilizer nitrogen. Soyabean was nibbled at a spacing of 
20 cm x 20 cm. 

Nitrogen exerted linear increase in soyabean yield. 
The highest yield was produced by N @ 45 kg/ha. It was, how-
ever, on a par with rhizobium inoculatirn.. Bacterial fertili-
zation, however, was significantly superior only to applied N 
at 15 !.cg/ha. Effect of phosphorus on bean yield was not sig-
nificant. Similarly, the interactinal effect of phosphorus. 
with apolied N also did not touch the level of statistical 
significance. Although phosphorus by itself did not contri-
bute to increased yields, it tended to increase the efficiency 

t 
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of rhizobium or, conversely, response to P was increased by 
rhizobiurn inoculation. 

Table L.3. SJyabean yield (kg/ha) as ifluenced by 
rhizobium, N and 1" 

	

Nitrogen 	Grain 	Phosphorus Grain Interactional 

	

(kg/ha) 	yield 	(kg/ha) 	yield effect of rhi— 
zobium with 
t' 	(kg/ha)  

0 110 0 192 195 
15 192 30 232 237 
30 237 6o 222 262 

45 313 90 247 352 
rhizohium 262 

GD (o.ns)  67 100 

Response ;f black gram to N,P ani rhizehium inoculation 

Response of black gram to nitrogen and phosphorus 3n1 
to bacterial fertilization wos stulied in a replicated trial. 
The treatments and the layout were essentially the same as 
for soyahoan. A  local variety ws tried at a Spacing of 
2() cm x 15 cm. 

The data on grain yield revealed 	0° sinficwi1 
ences between the levelsnitrogen, phosphorus and their intorLnc 
actional Bacterial fertilization lid not effect any yield 
increase in black gram. However, response to phosphoøc was 
seen increased by rhizbium inoculation (Table L.4). Similar 
results have been observed in cowpea ani soyabean also. 

Table L.4. Blackgram yield :s influenced by nitrogen 
an] phosphorus 

Level of N 	Grain yield 	Level of P Grain Interactiol 
(kg/ha) 	(kg/ha) 	(kg/ha) 	yield 	effect of 

(ku/ha) rhizbiur 
with 	P 

0 402 0 405 337 
15 490 20 447 373 
30 442 6n 447 393 

45 490 90 490 542 

Rhizobium 412 

C.D. (0.05) 	..  
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Breeding for high yielding cowpea  

Sixty four progenies from the following cross combina-
tions were selected, for further testing in the next season. 
They are bushy inpLant type possessing high yield potential. 

Cross 	Generation No. of progenies 
selectec 

1. Calicut 51 x New Era j36 23 
2. Calicut 51 x ?usa Dofasli 16 20 
3. Calicut 51 x Kolingi payar 16 6 
4. New Era x 	alicut-51 16 12 

5. Manjeri x New era F4 1 

6. Manjeri x ?usa Dofasli 14 2 

Germ plasm. 

Three hundred and sixteen varieties of different 
leguminous crops were nintaine:l as genetic stock. 

Cowpea 	85 varieties 
Black gram 	45 
Green gram 	48 
Soyabeau 	25 
Redgram 	103 
Lab Lab 	10 

4 



SEED TTING 

A total number of 1562 samples of parldy 

seeds were analysed in the State Seed Testing 

Laboratory attached to this station. Of these 

samples, 188 numbers were received from the State 

Seed Farms, 310 numbers from the registered seed 

growers and 1064 numbers from the various rice 

research stations in the State. 

it 
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2. Gopalakrishnan, R. Rice cultivation in Kerala 
yojana. 16 (io) 	399401. 

3. Nair, R.R., 11illai, G.., 7isharody, 	 N. and 
Gopalakrihnan, R. Response of upland rice to nitrogen 
as influenced by the time of ap1ication. 
Fertilizer News. 18 (6) : 55-57. 

4. Nair, R.R.., 'i11ai, G.., ?isharody, 7.N. and 
Gopalakrishnan, R. Transplanting rice: Most effective 
depth. Indian Firming. 22(12) :37. 

5. ?iilai, G.R., Nair, R.J., Pisharody, .N. and 
Gopalakrishnan, R. Studies on the control of bronzing 
disease in rice. Technology. 10 (3,4): 310-311 - 

6. Nair, A.R., Suseelan, P., Pillai, G.1., Pisharody, P.N. 
and Gopalakrishnan, 1. Note on the estimation of water 
requirement of rice by drumculture technique. Indian 
Journal of Agricultural Science . 43 (io) : 980 - 81. 

7. Gopalakrishnan, IL, Gopalan, N., George, X.M., Thomas, 
B. and Shanmugham, S.N. Occurance of Tungro virus 
disease of rice in Kerala. Agricultural tiesearch  
journal  Kerala. 11 (i) : 77. and also in Rice pathology 
News letter. 1/74 :4. 

8. Gopalakrishnan, R., Gopalan, N., George, X.14 and Shani-
ghom, S.N. Grassy stunt epidemic in Karala. Agricultural 
..esearch Journal, Kerala. (i. (1) : 84 

9. Thomas, B., Abraham, C.C., J(arunakran, K. and Gopala-
krishnan, R. lclativesuaceUb.iLityof different vari-
eties of paddy to infestation by the angoumois grain 
moth Sitatroga cerallella Oliver as influenced by the 
amylose content of fh 	&dewarm. Bull. Grain 1ochr1o1oay 
l) (4) : 263-66. 

10. Shanmughom, S.N., George, K.M., Gopalr+n, N. and Gopala-
rishnan, IL Leaf scald of rice (Rhynchosporium oryzac). 
Current Science. 42 (16) : 582-583. 

11. Gopalan, N. Browuhopper and grassy stunt epidemic in 
Kerala. Rice Pathology News letter. 1/74: 17 
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Popular articles published 

1. Gopalakrishnan, R. Pu high yielding rice varieties.. 
Kalpadhenu. 1 (i) : 6-8. 

2. Gopalakrishnan, R. Kerala marches forward in rice produ-
ction. Kerala Karshakan. 20 (16) : 7-9 

3. Gopala'crishnan, R. Rice and its origin. 
Kerala Karshakan. 20 (12): 5-7. 

4. Gopalakrishnan., R. Brown planthopper. 
Kalpadhenu 	i (2): 3-4. 

5. Pisharody, P.N. and Nair, R.R. Water in the life cycle 
of a rice plant. 
Kerala Karshakan. April, 1973. 



EXT ION ACTIVITIES 

* demonstration plots to educate ryots for 
controlling brown planthopper. 

* 	conferences, seminars, group discussions, 
Radio talks, Farm school on the air. 

4 
	 * 	production and distribution of seeds. 



-92— 

PLANT PPtOTCTI)N DM)NST TINS IN TH KOLE IAN-)S 3F TIC2U. 

During the last three crop seasons wide spread damage 
due to infestation by brown planthoper was being experienced 
in the Kole rice fields. The methods of control adopted by 
the cultivators were not adequate to bring the pest under 
•efective control. Hence, with a view to demonstrate the cerre--
ct methods of plent protectin fir contro.lirig the brwn plant-
bipper infestation arid other pests and diseases on rice, o 
series f denianstratius wore undertaken in the Kilo rice fields 
during the punch-a se-son of 1974. In allthere were six demon-
stration plots distributed in the 6 N. .S. Blocks in the regiol. 
The details regarding the location of the plots, the area of 
each plot, the number of participating niltivat.)rS and the rice- 
variety 

ice

variety used, are given below: 

Si. 
No. 

Name of N..S. 
Blocks 	Location 

Area in 
acres. 

No. of cul ti- Vario; 
- vators par 	119 

tlCiOOtOd 

1. Chowannur Pulianichal 17.5') 11t Annmer 

2. Muliasseery ThekekonChira 25.02  26 

3. Anthikad Ant hikad 25. 1I 27 -d- 

4. Puzha:kai P eli a zhi 25.')O 17 Thriveal 

5. Cherpu Jubil cenadavu 25.00 6 
6. Irinjalokuda Muriyaci 25.00 5 ..nnao 

The calendar of plant protectin 	perati ins ?r050rib- 
d for the demonstration plots is given below: 

1. 	Seed treatment with 1\iradan 3 G and Ceresan. 
ii. Applicati n of Furadan 3 S 21 days -iftor sowing. 

iii. Spraying 	atox and ithone. Z.78 about 4e days 
after sowing. 

iv. Dusting 1tT.C. 10 at the dough stage, if bug er 
brown p1 ntho9per incidence is n.ticed. 

v. Spraying Him.,san if blast or sheath blight symatims 
are bserved. 

vi. Spraying B.H.C. 5 or Sevin 50 or catox against 
brown hopper if it apoears. 

The scheme was inaugurated by the Vice-Chancellor, of 
the Kerala Agricultural University, Dr. C.iLJac;b, en 17th 
January, 1974. The staff of the fgricu1ture Deartset in tOe 

Trichur District also wholeheartedly co-operated with us. The 
results are presented below 
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Demonstration plot at Pullanichal  

In this demanstrati.in plot the general condition of the 
crop was satisfactory up to the maximum ti],lering phase. There-
after the crop suffered a set back due to water scarcity. In 
some regions build-up of brown plarithopper was in evidence. 
These areas were those receiving higher doses of nitrogen than 
the recommended dose of 60 lb. per acre. During the later phase 
of the demmstratiotj, due to some local politics co-operati :n 
from the cultivators was lacking and the crop was harvested by 
the cultivators without informing the University. 

Demonstration plot at Thekkekonchira  

The crop suffered badly due to water scarcity from 
15-3-1974 onwards. Weeding and topdressing could not be done 
due to this. As a result tillering and crop rowth•in general 
were poor. Brown planthopper was however under effective 
C ntrol. 

Demonstration plot at Anthicad  

In general the growth of the cropwas satisfactory. 
During the boot leaf and flowering stages, the crop suffered 
due to water scarcity. But since showers were received later 
and water was available in the canals, the crop survived and 
could be harvested. 

Demonstration plot at Pullazhi  

In general the crop growth was satisfactory. Dry condi-
tions existed from till ering to flowering and so weeding could 
not,be done effectively. The crop growth improved with availabi-
lity of irrigation water and the rains towards the later part 
of the crop. 

Demonstration plot at Jubileepadavu  

In general the crop was satisfactory. 

Demonstration plot at Mariyad 

In general the crop was satisfactory. In the Second 
and third blocks where the sowing was done 10 days later than 
thefirst stunting of plants was observed. 
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YIELD 

A comparative statement )f the yields obtained in the 
demonstration plots and the surrounding area is furnished balow. 

Location 
Ave ra e 

in the denin-
strcttioti plot 

(kg/ha) 

yield  
in the sur-
rounding 
area 

(kg/ha) 

Si. 
N. 

1.  Puilizhi in Puzhakkal Block 3660 2250 

2.  Jubileepclavu in Cherpu Block 3360 1875 
3.  Thekkekonchira in Mullassery Block 1365 665 
4.  Anthikad in Anthikad Block 3100 1875 

5.  Muriyad in Irinjalakuda Block 2000 1200 

From PuUanichcil in Chowannur Block the correct yield 
data C3UlC1 not be obtained as the harvesting was .1 ne by the 
cultivators withut informing the staff. 

4 

-13 
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adio talks 

This station workel in close collaboration with the 
WI India Radio, Trichur and Calicut in the programme of 
dissjmination of up to date information on the various 
aspects of rice cultivation to the farming community. Twenty 
one talks of our Scientists were broadcasted from these radio 
stations during the year. 

farm school on the I AIR 

The All India Radio,Trichur in collaboration with 
the Kerala Agricultural University undertok the broadcast of 
a series .if lessins on rice and its culture under the 

Farm school on the AIR programme during the year. The 
scripts of most of these lessiuns were prepared by our 
scientists. 

Teaching 

Post graduate students of Botany from Calicut 
University; St. Thomas College, Trichur; 	haraja's College, 
Ernailam; Government Victoria College, Paighat; S-9-College, 
Changanacheery and University College, Trivandrum were given 
classes 1.ai rice breeding and genetics by our scientists. 




