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I N T R 0 D U C T I M  N 

Tha grain yield of rice in Madhya Pradesh is very low 

due to various constraints, The weed flora of rice, are one. of 

the major problems amongst them as more than 60 per cent area 

of rice is grown during.Kharif under upland and direct seeded 

conditions, These conditions are congenial for most of the. 

weeds associated with upland - rice and ,cause severe -crop losses 

due to severe crop weed competition. Losses have been varying 

from 10 to. 70 per cent (Mrlani e a 9  1968; Shetty, 1973).  Rice 

crop belongs to C3 type plants and its associated weeds belong 

to C4  having faster and vigorous growth. Thus, they are better 

equipped to compete for nutrients,, light, moisture and space 

as compared to rice crop*  

Extensive studies on weed control have shown that direct 

Seeded rice can, yield as high as transplanted rice crop provided 

the crop is grown under weed free environment. The conventional 

methods of weed control viz*  hand weeding. hand 'pulling and other 

potential cultural practices are efficient and effective methods 

against weeds despite they are labour consuming much tedious 

and even impractical during certain periods*  Non availability 

of labour' in time and/or Continuous rains which coincides with 

the weeding schedules may aggravate the problem. These methods 

do not account for early weed competition with the result crop 

hà.sl to: face the problem of grassy weeds., Moreover . the grassy 

weeds are not easily  distinguished from rice seedling in the 

early stage and continue to stress upon rice crop till they are 

weeded out*. weeds also regenerate after post operations from 



the cut portions and new flushes of weeds, too emerge after 

such operations. Thus, cultural methods are not weed-proof to 

give a season long weed control' under upland conditions*  

Despite } several limitations of cultural methods the 

changing methodology viz, multiple cropping system, high doses 

of fertilizers and short statured or low syncronous tillering 

types cultivars necessitate 'the use of only potential chemical 

measures for weed control under upland rice conditions. 

Herbicides provide an alternative method where cultural 

and mechanical methods of weed control are not possible and 

impracticable. Newly synthesized selective herbicides have 

Opened new horizons for efficient control of weeds in rice 

fields. However, herbicides may vary with respect to mode of 

action and susceptibility to rice varieties. N single 

herbicide may not be suitable for weed control in all the 

varieties. 

Rice  varieties vary significantly in their tolerance to 

different herbicidesp Badea et al. (1970), Bueno and Cabanilla 

(1971) and Au- & Sankaran (1974) . Chang (1971) reported that 

Japonica variety chianung — . 242 is more resistant to herbicide 

roundup than others. Hence, the susceptibility of a particular 

id to a herbicide would not preclude the use of this variety 	 - , 

chemical in other varieties of the same crop,& 

Amongst existing rice herbicides, oxadiazon and 

thiobencarb are widely adopted and recommended for weed control 

in direct seeded upland rice cultivation in rice growing areas 

of the world. The tolerance of direct seeded early rice 

cultivars to these newly introduced herbicides have not been 
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tested in 1:iadhya Pradesh. Hence, keeping the above facts in 

view, the present investigation was planned to evaluate the 

relative effectiveness of oxadiazon and thiobencarb to control 

vie ds and on tolerance of early rice varieties under Jabalpur 

conditions, during Kharif, 1986.   The objectives of study 

wcro as under 

1. To evaluate the efficacy of herbicides for weed 

control under upland rice conditions. 

2. To determine the effect of herbicides on growth 
and yield parameters of rice cultivars. 

3e 	To evaluate suitable herbicide for a particular 
early rice variety under Jabalpur conditions. 

4. 	To determine efficient weed control method under 
upland conditions. 

b o 	To determine the most economical method of weed 
control suitable  for early rice cultivars. 
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The relavent literature available on associated weeds 

of rice, crop weed competition, weed control techniques and 

varietal tolerance have been reviewed in the following pages. 

2.1. 	ssociatc:c weeds of rice 

sahu & Jena (1968) observed 52 weed species in low land 

rice field. out of them 17 were broad—leaved, 23 grasses and 

12 were sedges. 

Mukopadhyay t 1. (1972) reported that out of 19.21 

weed species present, grasses comprised of 85S9 per cent of 

the total weed population and 91.96 per cent of the total dry 

matter, 

Pati]. & Chauhan (1972) observed that in rice field of 

Chattisgarh sedges comprised of Cyperus sp., C. iris L., C. 

bulbous L., grasses, chinochloa crusgalli L., Lleusine indica 

Gaertn., Sehima nevrosum, vichanthium annulatum Stapf. and 

broad—leaved Commelina benaalensis L., Lclipta alba Hassk, 

Cynotis axillaris Room & Sch and Eichhornia crassi~es, 

respectively. 

Ghosh 	1. (1974) reported that pre dominant weeds 

present in the rice field are C ~erus rotundus L. ichinochloa 

spp., Cynodon dactyr lon Pers. Eclipta alba Hassk., Ammania 

baccifera L. and Portulaca oleracea L. 

Maiti (1974) inferred that there was infestation of all 

categories of weeds namely grasses, sedges and broad—leaved 

weeds in the direct seeded rice. These were 5 species of 



yrassc.s 3 sp cies of sec;ges and 2 species of broad—leaved of 

which sec: ..s ancc. broad—leaved were more prominent in density 

than grasses. 

a ju (1 930) roported that the major weed species 

assocja li d ..i th uplana rice in order to dominance were Echinochloa 

colonurz L., orchorus olitorious L., Coruszelina ~acoobi (L) ;-iassk. 9 

P'l lantlu niruri L., hibiscus micranthus L., ieschinomene 

indica L. .consisting 75.8 of the total weed flora. 

Guha et 1. (1 982) and Kolhe (1982) working independantly 

at Kharagpur on the weed flora studies in rice and reported that 

iYPerus spp, 9 LinGernia ciflta, Lud vigia pare flora Roxb v were 

the pro doinating weeds in rice fields. 

iharma (1982) reported that upland rice had to face 

competition mainly with C perus, iria L. (23.6;), Cyperus 

rotuncus L. (14419,) 9 chinochloa cru alli i3eauv. (15.22%), 

Phyllanthus niruri L. (14;.x) Phyllanthus simplex L. (5.7%) 

Lclipta alba -lassk. (6.44), Caesulia axillaris Roxb. (3.55) 

and other monocot and dicot weeds were 7.66 and 10.18 per cent,, 

respectively. The total monocot weeds consisted more than 60 

per cent of the total Weed flora. 

I urthy & i anna (1984) conducted a study at CIUL1 and 

observed that in a typical agro eco—system of rice culture, 

97 to 100 of the weeds # were sedges. The weed flora was 

composed of three major weeds viz., F%mbristylis spp., 	erns 

defformis L4 and 6cirpu,s su finis L. The sedge CRdefformis L. 
was the most dominant With 44 per cent of total weed infestation. 



liva yra stucy on UGOC flora 	Jabclpu: 	- 

- 	CO—CyEti.lLCI cori istec. of Cyporus s. 

'inochlo.. 	. 	7.T), 	ilanthus nix 

tz. (17m 	Corchorus s;.  

(lon ), 	 <ill. ll 	0 	ci ) 	j, 	ispalun oisic 

(10ra) , 	)J.SCUS iillCrOflCIIUS L. (9r '), 	cliota Elba iie 

(8m 2), 	ci!2 spontanie - . 	), dynotis axifla3 L 
41-1 

3chu].tf. (6P__
1 _ 	1-ILs-i-C 	 ura conyzoi0 	L.3w 1 

and others (44rc)( non. , 

i major 	0. coicnt at Jabalpur-le 	are coratac 

iria L., -. rotuncluo L., Comelina communis C,, 

LlO5 £ 	clii LOCUV. flt0ria adscendens lienr. 

e11im .fft13Lr3 C.., ypodon ciactylon Pars., Uorchorus 

Piitorict L., 34aQi J00 i-las c-C.. end i 	nthre scacilic 

J.. (..flOflo 1 

2.2. Crop weed competti.oj 

plant competition is a natural force ai.ore-by crop 

and weed plant5 tencito attain a maximum combined jro.ith and 

yield with the development of each S CiO0 being to sane extent 

at the'exp_`nce of the other. 

From the reviews of research aork in India one abroad 

revaald that weeds cause con rcrceic 	in a . re cIt 

yield parameters of rice crop. 

batta (1959) observec, S to 30 per canc loscc in ric.c 

yield due to severe weed competition in Maharashtra ant Cu itit 

and from 50 to 60 per cent in Kangra district of Puni :0, 
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Gautam (1970) reported that weed infestation pa ioc, an 

transplanted rice causes reduction in number o- tillers, 

!ffc•ctive tillers, panicl:? .. 	-:, , .ine ;)Cr ; an.c1 , to t 

weight and finally the yi..._. 

bircct seeding ec 

transplantiiL, 1ff -... r . 	c cively controll-d (nun., i : (1 ) . 

Dwivedi (1>'i . _. _ 	: iat wd population r uc. 

Significantly the pl::nc [.leicht, number Oi QIliCtiVo till: 

) nicle length and test :loigi- t of vice. 

Shetty I& Gill (1974) observed that crop ,.cad a so_. 

under high v!eed intensity asserts some antagonistic effcc 

incapacitatinj both crop and weed to utilize the nutrient 

resources to expected levels. - 

Ghosb et al. (1975) :ounc 	: 1veL.5 co l ; ba p ...: 	.. 

With the crop at tn most for 10 .... 	..ny further competition 

is likely to reduce the yield signi: ic.ntly. The period be tewu n 

10 to 35 a 	appeared the most vulnerable when serious reduction 

in y :,ld occureci in the weedy plot. 

V 	weeds were reported to cause reduction of 17 co :~5 

-r cent (ue uutta, 1931 & 1~non., 1L1) :,nu a loss of 26 to 50 

kg of available nitrogen (i.iani 	®l., 1 u3) during crop season 

urc:: itct souring. 

; jappa & KrisP.namurty (1931) observed that the wed 

nd dry matter production olia no dix or Si ) -.. 

in association +;ith the rice various,. 



V: nugopal et 1. (1983) reported that dominance of 

different weed groups was more or less similar in both cultivars 

but viced number and cry matter were . reduced in Tellahamsa as 

compared to IR 50. Tellahamsa was 13.5 cm ... 	taller than 

,I1-t—~0 at 60 daystage 4 Obviously, shading effect might have 

been more in Tellahamsa limiting the growth of weeds. Singlacher 

t~ l e (1978) also made similar findings, 

2.3. '-vdeed control techniques 

2 3.1 . Hand weeding 

riukhopadhyay et 1. (1956) reported that hand pulling 

and hand weeding controlled the weeds effectively but there was 

regeneration of weeds under these treatments. 

Bhardvraj & Verzna (1961) inferred that hand weeding is 

a time consuming, expensive and laborious method of weed control. 

Hence, it can not be employed on intensive scale# though it 

gave 27.71 per cent higher grain yield over unweeded control. 

Sahu & Jena (1968) reported that hand weeding resulted 

in better growth in height $ more effective tillers, longer ear 

head and more fertile gZains and have higher yield of grain and 

straw/ha. 

Risen & Patel (1973) observed that hand weeding was the 

mibst effective method in reducing the dry weight of weeds/ha, 

and increased 59 per cent grain yield over no weeding 

Number of total and effective tilers per plant # length 

of panicle, spikelets per Panicle and test weight were increased 



du,, to on hand weeding (.,ingh et al., 1976). 

Pate! & Patel (1 981) inferred that hnc. we ding 

recorded the minimum Weed ;population and dry weight of weeds 

with ma::imura weed control efficiency i.e. 69.62 & 90.16 per 

cent in 1976 and 19809 respectively, 

2,3.2. herbicidal treatmentts 

pre ;mei gence herbicide butachlor, thiobencarb, 

rciolinate an-: oaac .azon applied either alone or in combination 

with 2,4—D are widely recommended for weed control in rice 

(itu & 6ankran, 1977). 

fair ot al. (1977) reported that oxadiazon and 

thiobencarb can easily be used for weed control in direct seeded 

(floo6ec;) rice any thiobencarb shows considerable promise as 

effective he bicil`a• llowever, majority of herbicides showed  

phytotoxicity on crop due to rainfall herbicic.e interaction 

.(.~urthy 4z uub;=Y, 1930) , 

on weed control conducted at Jabalpur: revealed 

that none of ti 	herbicides could control all the weeds found 

in the complex rice-~fheat ecosystem owing to various types of 

'1C 2d species present in the field. i3enthiocarb 2 kg, oxadiazon 

1.5 kg as pro mergo nc e and propar .1 3 kg post emergence can 

be user; for control of specific weeds only (rinon., 1984)• 

2.3;2 0 I, Oxadiazon 

Verma 	13hardW'Waj (7 961) found reduced number of grains 

per panicle due to spraying of oxadiazon. 
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Varying degree or leaf scorch or local necrosis 

might occur particularly with liquid formulation of oxadiazon 

which adversely affected the leaf area of rice crop# but use 

of granules minimized this (Cook & iimonds, 1970) 

1,-Ianna et. (1 974) while evaluating, nevi chemical for 

weed control in rice reported that herbicides cobex,.virosan 

and oxadiazon at 2 kg/ha gave best weed control, The crop 

stand as well as yield were low due to periodical stages.. 

Data on dry weight of weeds revealed that cobex & wirosan 

gave best weed control followed by oxadiazon. Avirosan and 

oxadiazon produce6 toxicity on rice and ultimately grain yield 

was affected greately. 

6ubbiah etal, (1 975) conducted experiments at Tamil Nadu 

E ►̀gril, University in both kharif and rabi season. Results 

revealed that in both seasons oxadiazon controlled the weeds 

effectively and recorded more grain yield as compared to other 

herbicide treatments 

Tosh (1975) reported that oxadiazon 1 kg as pre 

emergence was highly selective in controlling grasses, sedges 

and broad—leaved weeds with no adverse effect on upland rice. 

Bhagat 	(1977) tested eight new herbicides to 

control weeds in upland rice. They reported that oxadiazon 

a t 1 kg/ha as pre emergence was signjficantty more effective 

than other herbicides and controlled weeds other than Gperus 

rotundus L.. Yield of rice Was found equal to those from 

hand weeded plots., 



Perrot & Simond (1977), 	summarized the results of 18 

experiments with oxadiazon at 0.5 to 0.6 kg as pre emergence 

and concluded that it was most effective in controlling weeds 

over other herbicides and hand weeding in rice crop, 

li et 1. (1977) reported that pre emergence oxadiazon 
at 1 kg/ha controlled the annual weeds in:  direct seeded rice 9  

but caused about 55j mortality to rice seedlings, However, 

tillering in rice was better and yield was comparable with hand 

weeded treatment, 

• All et 1. (1 977) tested oxadiazon at 0.75 & 1 ,25 kg/ha 

... applied at 6 days after transplanting with hand weeding and 

. butachlor,  Results reveated that hand weeding gave highest 

yield, followed by oxadiazon and butachlor. These treatments 

showed low weed population as well as low weed biomass per unit 

area and - cQHsdguant1y s  more productive tillers in rice. 

Qxadiazon at 0.75 kg gave higher yield than at 1.25 kg/ha'y 

Where higher dose o.f  oxadiazon caused reduction in grain yield 

due to a reduction in the number of , productive tillers,►  

Tiwari et 1+ (1 980) reported that oxadiazon 1.5 

kg/ha asp re pant in 500 liter water was most efficient to 

control weed growth as compared to other eight herbicides for 

both .eguminou5 and graminaaeous Weeds in sorghum, maize # ragi, 

ko.dQ, soybean,. groundnut, urid and rung crops t  The weed 

b omass recorded at final stage was the lowest in oxadiazon0  

Murthy & Uubey (1980) reported that oxadiazon 1 kg/ha 

showed moderate weed  control as compared to hand weeding with 

highest phytotoxicity among other herbicides and reduced a 
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considerable germination of crop. The yield from oxadiazon 

was low due to toxicity on crop, though its weed control 

efficiency was higher (83,j) as compared to other herbicides. 

Venugopal t to (1983) observed that oxadiazon was 

extremely phytotoxic to rice under broad—Oasting method and 

at the same time did not control weeds effectively, resulting 

in poor growth and yield of rice as compared to transplanted 

method. 

Trivedi of al, (1984) reported- that pre emergence 

oxadiazon 1 k /ha controlled most of the ^r;:eds effectively 

except iclipa  alba,p C e us rotundus and Cynodon dacty;on 

With maximum weed control of i iciency and highest grain yield 

amongst other  herbicides. 

Tiwari t 1. (1984) observed highest weed control 

efficiency in oxadiazon 1 ky/ha as pre emergence and controlled 

JecjeS, grasses and dicht weeds in paddy nursery. 

Murthy & Manna (1984) reported that oxadiazon showed 

greater phytotoxicity than other herbicides and gave lower yield. 

Also it was reduced the panicle weight (1 ,53g) as compared to 

thiobencarb (1 .65g) 9 The weed control efficiency was 68 per cent. 

.-timongst herbicides9  oxadiazon 1 kg had higher weed 

control of f i ci4 ncY ant controlled most of weeds except Cyperus 

rotundus, CYO n dactylon and paspalum  distichum and gave 

maximum yield. It did not show any adverse effect on crop growth 

anco y1e ld parameters however, gave harmonal effect and increased 

the plant  heightp leaf area and grain yield of the rice crop 

(Anon 4 , 1936) 
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2,3929 TI. Thiobencarb 

Patro & Tosh (1971) observed that thiobencarb 2kg/ha 

applied at 6 days after sowing controlled effectively grassy 

weeds up to 45.daystage without causing any phytotoxicity to 

rice crop. Thiobencarb 105 kg/ha resulted 41054 q/ha grain 

yield as against 20,84 q/ha from unweeded control and 44.12 

Cl/ha from three hand weedings o 

Shridhar (1974) reported that thiobencarb 1 5 kg 6 

days after .se,Yding was effective against weeds with low weed 

biomass and weed counts and gave' maximum grain and straw 

Yield as compared to hand weeding and other treatments, 

but of the nevl., herbicides benthiocarb (G) proved quite 

effective against burn yard grass and' gave higher yield 

compared with hand weeding (Anon* 9 1976) 

Benthiocarb 3 kg/ha 2 days after germination gave the 

highest response and had no phytotoxicity on succeding coyipea 

(fodder) crop, and at 2 'kg/ha 3 days .after germination was not 

adequate in upland rice (Anon., 1975)4. 

Leclair (1977) found that thiobencarb (Saturn) gave 

excellent control of :chinochloa spp,~ but adversely affected ---.~~e.s  

to yield attributes of rice, 

C;hel.la & Girl (1979) observed that bentiocarb at 

245 leg/ha .applied at 3 days after transplanting did not show 

any phytotoxic effect on ,crop and gave maximum grain- yield. 

Tiwari et a10 (1984) -reported that benthiocarb 

controlled only Echionchloa crusgalli on sandy clay loam 
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soils of Jabalpur but failed to control cicot ..s ds, S3C, 

Cynodon dactYlon and uiaitaria edscendens . 

Thiobencarb controlled effectively grassy Weeds only 

and was failed to control broad-leaved weeds of ectiv,_ly. it 

did not s',o,.; my adverse effect on growth and yield of cram 

however, induced some harmonal effect to.;ards gr a .r pi-mat 

height and leaf area rnc,u:: of rice ( ,non., 1 )du). 

2.4. Varietal tolerance to herbicides 

i3adea et al. (1970) reported that rice varieties differ 

significantly in their tolerance to herbicides. ouch findings 

are also made by guano and Cabanilla (1971). 

Chang (1971 a) reported differential response of 

herbicides by rice cultivars. He found that Japonica v::_o ;- -

Chianung-242 is more tolerant to a herbicide round-up the' other 

varieties tested. 

Chang (1971b) observed that application of thiobencarb 

at 3 kg at 4 days after transplanting caused little or no 

toxicity to bushy India T.,.1 and tall growing Japonica 

variety ghianung-242. 

Indica varieties are more susceptible to 2,4-u than 

Japonica types (Anon., 1973). 

Sankaran & All (1974) reported that the rice varieties 

gamatly aii,'- 	LU „ 	'.  

:~y ci;, gre..n and thick leaved exhibited rgild chloroci than 

spreading, thin and light green leaves. 	t normal dose of 
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benthiocarb th mean mortality. percentage varied from 12.2 

to 5&.7 per ca. . 	oth tolerant and susceptible varieties 

were found in 	II 	dwarf Indicas where as the dwarf mutants 

and Japonica derivates we ::e less tolerant. Variety ud3-24 

independently behaved as high tolerant to benthiocarb (3 kg/ha) 

but on crossing with T.:4.1 the resultant progeny Krishna was 

medium tolerant. Thus, they concluded that in hybrid varieties 

the tolerance seems to be dependant on their parents. They 

also observed that benthiocarb was highly selective to In-20, 

a.it. 26d, Bj-j.=-3, 3d3-24, Kannki nnc l:-'i-49 whereas propanil 

did well on L)T-27, Karikalaci, Karuna, .5nii1, Jagannath, 

Krishna, dauvery, i1l-5 G Ii:—S. 

.li c. uankaran (1976) reported. cfi ierential response 

of Indic a (Tall g: dwarf) and Japonica cultivars to butacnlor 

and henthiocerb applied to direct seeded (upland) rice at 6 

days after sowing. 

,,li L. aankaran (1977) summaried result of experiments 

conducted in Udr Japan, Korea, Phillipines, Germany and 

India and concluded that rice varieties significantly differ 

in their tolerance to herbicides. This phenomenon was exhibited 

under both transplanted and direct seeded conditions, but more 

often noted in direct seeded love land conoi tioe. Vt'rietal 

tolerance and susceptibility of rice depend pertly on plant 

morphology ann physiology, adhaphic and climatic factors and 

doses of herbicides. 

Gill & lhehara (1961) inferred that cultivars differed 

with regard to their genetic constitution at the molecular 
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level and may show differential response co same herbicise. 

They reported that most of the lndica cultivars acre 

susceptibile to butachlor as compares: to Japonica cultivers 

and interaction between herbicides and Indica rice culaivars 

,,as not aimhfJcc:.nt. ehere as, thiobencprb 1 .5 is /ha was well 

tolerated by all rice cultivars. 

Venugopal at al. (1  9t) reported that phytotoxicity 

of herbicide Was more pronounced in broad castinc than 

transplanting method.. There was sic;nificant interaction between 

cultivars and weed control treatments on degree of "reed control, 

whereas cult ,•  era enc cad control of t 	i,::.n s were o nc no.; 

Significant. 

In _ 6tue ' o var t;ci sue CG- p"cieil-i_ Ly at ice alpur 

experimental results revealed that none of varieties was 

susceptible to any herbicides, however, siijnific:.nt variations

•among ti;_ 1"i:1_eties were found for seeding emergence per cent 

at 15 u:..; bl it Was not siini ficant at 25 D. The interaction 

of weed cen = l methods end varieties was not significant on 

the plant height, effective tille__; ear Weight and length, 

number of groins )CL Car, cro., dry .- 5ht end aain yi le: of 

rice (non., 10t6. 
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MATERIALS AND METHODS 

The method followed and material used during the course 

of investigation in the field as well as in the laboratory are 

being presented in this chapter. 

3.1. - Experimental ntal site 

The experiment was conducted at Adhartal Farm under the 

Scheme, Al]. India Coordinated Research Project on Weed control, 

Indian Council of Agriculture Research#  Department of Agronomy, 

Jawaharlal Nehru  Krishi Vishwa Vidyalaya, Jabalpur, during 

aac3,f. 1986. 

3.2• c1umate 

The climate of Jabalpur is semi-arid and tropical with 

hot dry summers and cool  winters. Jabalpur is situated between 

22°491  and 248 t  North latitude and 78°21' to 804581  East 

longitude and an altitude of 411.78 meters above the mean sea 

,level. The tropic of cancer passes through the middle of 

district. Jabalpur  falls under the Rice.sWheat Agroclimatic zone 

Of M idhya Pradesh. 'The average maximum temperature during the 

month of may and June varies between 45.50C to 46.400. January 
is the coldest month of the year with an average maximum 

temperature of 24#4°C and the lowest temperature 	A A 	 mperatuxe bung 1 o C. 
The average humidity of the tract is 73.95 per cent. 

3.3. easo 

The seasonal conditions prevailing during the growth 

Period of crop was normal. The weekly meteorological data on  

17 a* 



temperature, rainfall and relative humidity during crop season'. 

were obtained from observatory, Adhartal Farm and is portrayed 

in Table 1 and depicted in Fig. 1. 

'Table 1 t Weekly meteorological data during the crop season 

Dates 	rile an temperature (o0 ) 	Relative 	Rain 
Mointh 	(weeks) 	jiin • 	Max. 	humidity 	fall 

x 	 n 	x 	x 	~~~) 	n 	(m.me ) 

7-13 29.7 23.6 92 87.3 
Jul July gb 1420 31.0 24.4 94 227.8 

21-27 27.0 22.8 93 37.0 
28-03 28.8 23,3 96 116.3 

04..10 31 .3 24.5 94 57.7 
Aug* 86 11 d17 30.0 23. 6 94 84„4 

. 18.24- 28.7 23.1 93 42.7 ►. • 25-31 31.8 23.2 86 

01 X07 33.2 23.7 84 
Sept.86 08--14 , 29.9 23.4 92 . 172.8 

15-21 33.7 23.6 88 3.8 
.22--28 .. 30,4 21.5 92 3. 3 

29x-05 31.8 22.1 92  
• 06«,12 33.8 21 *6 82  
Oct, 86 13-19 34.2 20.2 85 •.. 

2026. 29.6 12.8 89  
27--02 29.9 , 14.0 90  

Nov, 86 03-09 29 * 6 14.3 87 b 

Total 	 833„1 

3.4.  S o l 

To find out the textural class and fertility status of 

.soils the'samples'Were collected randomly from different places 

in each replication from 30 cm depth with the help of soil 

auger. Composite sample was prepared. Then the soil from the 
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composite sample was drawn and was subjected to analysis for 

different physicochemical properties of the soil. 

Table 2 a Physicoschemical properties of the soil of 
experimental area 

Inter Method of 
Constituents Value pretations analysis 

Mechanical analysis 

Sand 57.125 Sandy 
loam 

International Pipette 
method(Piper, 1950) 

Silt %• 27.600. 

Clay 17.275 

Chemical analYs  

Organic carbon f 0.45 Low a`dalkley and Black rapid 
titration method 
(Piper, 1960) 

Available N kg/ha 207.0 Low Alkaline permangnate 
method(Subbiah and 
Asi ja ; 1966) 

Available p2°
5 

60.0 High Colorimeter (Olsen et al. 
2 kg/ha 1954) 

Available 1<20 443..,0 High Flame photometer method 
kg/ha (Cha man and Pratt} 

19615 

Soil pH 7.4 Slightly Glass electric pH meter 
alkaline (Piper, 1967) 

Electrical 0*38 Normal Solubridge method 
conductivity 	o 
(rat#mhos/cm at 25 C) 

(3~,ack4 	1965) 

The data presented in the Table 2 showed that soil of 

experimental area was Bandy loam in texture. The soil was poop 
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in nitrogen, high in phosphorus and potash and low in organic 

carbon. The soil was slightly alkaline in reaction. 

3.5. ' Topography 

The topography of the field was fairly uniform with 

slight gradient towards South~West direction, The drainage 

channels Were made to facilitate proper drainage. They were 

also ' utilized for irrigation purposes,, 

3,6. Previous history of the field 

The field was under Rice m tiwheat rotation since last 

five years. Rice and wheat crops were fertilized each with 

80 :50 s 30 and 100 0 60 0 40 kg/ha of nitrogen# phosphorus 

and Potash p respectively every year. 

3.7. _:xperimental techniques 

The field was laid out in split—plot design with 4 

replications.. The treatments alongwith the notations used are 

given as detailed below, : 

A , «~ ,Main plot treatment (heed control techniques) 

Treatments 	 ijotation 

Unweeded control 	 W,I 

Hand Breeding once 20 DAS 	~2 

Q)cadia.zon 1 kg/ha pre emo y3 
Th;. obe ncarb 2 kg/ha pre em. 

	l4 

B 	Sub plot treatment (Varieties) 
13-32"41 	 V1 

JR 	
,75 	

V2 
Purva 	

V3. 
IR 	36 	

V4 



Pusa 	— 	33 V5  

Cauvery V6  
Total treatments 	— 24. 

• Total number of plots 96 

Area of main plot 	(29.5 m x 3 m) 	88..5 m2  

Area of sub plot 	— Gross (4.5m x 3m) 	13.5 m2  

Net' (4 m x 2.2 m ) 	8.8 m2  

Allies between replication = 	1..0 meter 

• Allies between main plot = 	0.5 meter 

• Allies between sub plot = 	0,5 meter 

Other details 

• Row spacing 20 cm 

Method of sowing Drilling 

Seed rate -- 	100 kg/ha 

Fertility level 60 s 40 : 30 NPK 

Date of sowing — 	12.7.86 

Date of pre em. — 	13.-7.86 
application of 
herbicides 

3.8. 'Characteristics of varieties 

(v1) G ;i — 13-32-41 : (IET -- 5770) it is evolved from 

the cross between NN 200 x Padma at Central. Rice Research 

Znstitut'e 	uttackp-  It is early maturing (80 days) dwarf variety. 

The panicle length of this variety is 14.8 cm long with short and 

bold grains having test weight of 19.5g per 1000 grains. The 

yield potential of this variety ranges between, 32 to 37 q/ha. 

(v2)  JP,,  -i75 	: It is evolved from cross between IR.-20 x 

Llu 	'14 x JR 	20- 1 at J N,K.V,V., Jabalpuro. It is early 

maturing (85 days) dwarf variety with coarse long grains and 23,g 
g 

test weight of thousand grains, The yield potential of this 

variety is ' '35 to 40 q/ha„ 



(V3) Purva : (JF;-16-15-1-1 ) it is evolved from cross 

between Ch-44-35 x JR-2-331 at J.~JaK.V.V. s Jabalpur. It is 

early maturing (80-90 days) dwarf variety having brown colour 

panicle with fine, selender long grains and test weight of 

23,2 g/1000 grains. The yield potential ranges between 

30-•40 cg/ha. 

(V4) III -436 o It is evolved from cross between Ih-1561,1 

IR-°244 " Uryza nivara " Cii-94-.1. It is early to medium duration 

(115 days) variety with profuse tillering and dark green colour 
having weight of 21g per 1000 grains. The yield potential of 

thi$ variety ranged between 40--50 q/ha. 

(V5) Pusa-433 o It is evolved from cross between 

improved Savarmati -0 370 x Il-8 at IARI in 1977. It is dwarf 

4tured 	t ano attains a height of 9095 cm and mmatures in 110 days. 

It has long selender and fine grains and the yield potential 

i s 45-.50 q/ha.  

(v6) Cauvery : (ILTc355) ' It' is developed from cross 

between T ,N.1 x TIQVV~-6 at Hyderabad. It is early maturing 

(105 days) variety with an yield potential of 35-45 q/ha and 

test weight of 21..59+ It is susceptible to blast and moderately 

resistant to stem borer having suitability under upland rainfed 

conditions. 

Details of Li 
fertilizer ap 

reparatio 
cation 

0 

The experimental field was harrowed three times by 

spring tined cultivator and finally levelled with wooden planker 
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before sowing. The field was then laid out according to plan 

of layout (Fig..2) by marking corners of the required dimen-jions. 

Field was provided with appropriate drainage channels in 

between the replications and main plots. 

Then the half quantity of nitrogen and full quantity 

ofi phosphorus and potashic fertilizers was drilled properly 

after making the lines 20 cm apart in each main plot #  manually. 

3;10„ Seed treatment and sowing 

In order to protect seeds from fungal diseases, clean 

and bola seeds were treated with organic mercuric fungicide 

'(Partisan) 2,.5g per kg before sowing. Sowing was done manually 

by drilling in 20 cm rows. Then seeds were covered thoroughly 

with loose soil with a sickle.. 

3.11:, q lfcation of weed control 
reatments 

30,11 .1 , 	nweeded control For this treatment, the weeds were 

allowed to grow with rice crop and no weed control technique 

was employed. 

3,1 1  ,2, Hard  weeding once 	It is most coventional method for 

weed control in rice crop,, One hand weeding was done at 20 days 

after sowing. 

3. 11 ,3. Herb ,ci es Both herbicides oxadiazon and thiobencarb 

were applied one . day after sowing as pre emergence... The. sprayint 

of herbicides was done by mixing the herbicide with 600 liter of 

water/ha. The quantity of water and herbicides for one main plot 
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was dissolved separately. 	praying was done with ;::aruti foot 

sprayer using flat nozzle enL. spray solution for inc,ividual main 

plot was prepared a-fresh separately. ,after completing the spray 

in all replications sprayer was washed thoroughly with deter n 

powder and finally rinsed with fresh water. 

Then anot.,er herbicide was sprayed unitoimly. 

3.12. dhor`ic terisi;ics of herbicides 

3,12.'1. U-_ad~iazon 

frad.e name 	-- 	-onstar 

Chemical nare 	 _-- 

~~H~)~CHO 
 

~cructural formula 

cr 

 

it i ; omou Bless , vihi t'] c r ; i;a2,iine 'O OC4C.; .' 

Negligible soluble in water but soluble in all organic solvLnts, 

£fctiveness It is selective, pre and post emergence herbicide, 

It shows promise for cont:_olling annual grasses and broad—leaved 

weeds is several crops like rice — cotton, soybean, sunflower, 

sugarcane and peanut. mate varies from 0,75 to 4 pounds a.i./ha 

depending on crop and weeds. 

de of action 	It is principally a pre emergence herbicide 

shows some activity as early post emergence. i-~bsorption is more 

efficient through roots than the foliage. In very susceptible 

species, the compound may be translocated to roots uhen applied 

post emergence, contact action by affecting the you 	shoot s 

it grows through the treated zone (Pre em.). and by c~o:,a, lete 

coverage (post em.). 



3.12.2. Thiob_ncarb 

Uroup 	— ihiocarbarnate 

Trade name — Saturn, iiolero 

Chemical name — e—(4—Ch.-loroben_yl) 	C, iC-d.iet'nyl 

thiocarbamc:te 
C HS 

otructural formula 	C-Q  
CHs 

Properties 	It is soluble in all organic solvents but hardly 

~y  
soluble in Wat::r (30 ppm) at 20

o C and appears as light yellow 

liquid. 

Effectiveness 	It is selective, pre seeding and post emergence 

herbicide and most effective against various graminaceous weeds. 

It Possesses a high intergeneric selectivity between rice 

plants and graminaceous weeds. 

Mode of action 	It is growth inhibition type herbicide which 

kills the weeds by inhibiting formation and elongation of stems 

and leaves of weeds. It exhibits herbicidal efficacy mainly by 

inhibiting protein synthesis and does influence their respiration 

and photosynthesis in Weeds. ehen it is applied in high 

concentration on weeds, it causes Scorching of seedlings by 

contact action. 

3.13. `plit a?olication of nitro.en 

The remaining half quantity of nitrogen was applied by 

broad casting as urea fertilizer on 6.0.86 just before the 

tillering stage. The quantity for one main plot was calculated 

and spreaded uniformly in each main plot. 



3.14. Irrigation 

The experimental field vias irrigated tv:ice by canal 

'::later, during dry smell. 

3.15. Plant protection 

plant protection measures mere adopted to control insect 

and pests. r+n attack of white aphids (5ocottela fur_cifarera 

i-:orwath.) was observed in all the plots. dkatin 25 i:C 2 

per liter of '.jate'r oas sprayed on 12.3.86 for effective control. 

3.16. ,iatchin 

Due to differential maturity of rice varieties bird 

attack was protected by watchman carefully. 

3.17. Harv°stinl 

Harvesting s"as done of ripened varieties. First two 

border rows from both side in length and 0.25 meter from both 

side in the width were removed leaving a net plot area of 8.8m2. 

The net plot was harvested by manual labourers with the help of 

sickles from the uniform height and crop biomass was kept in 

the plots for two days for sundrying. 

Table 3 . Late of harvesting and threshing of different 
varieties 

Date of 	Maturity Date of 
Varieties 	 harvesting duration I threshing 

ChN, 13-32-41 	 29.9.86 	80 	4.10.86 

JR-75 	 08.10.86 	90 	13.10.86 

Purva 	 08.1 0.86 	90 	1 e.1 0.86 

3h-36 	 05.11.86 	117 	10.11.86 

Pusa-33 	 05.11.86 	117 	10.11.86 
Cauvery 	 20.10.86 	102 	25.10.86 



3.19.2. 

3.1.8. Threshing_ and winowin  c" 
r 

After sun drying for five days, bundels were made and 

weighed in kg per net plot. Then bundels of each net plot were 

threshed separately by beating with sticks. The grains were 

cleaned with hand fan. (Sups) and grain yield was recorded 

accurately in kg per net plot. 

3.19. 'vJeed studies 

3,19.i'. Associated weed flora 

All the weed species associated with upland rice were ' 

identified and recorded according to their coteledons and 

families.. 

The population of associated weeds with upland rice Were 

recorded three times at 20, 35 and 50 days after sowing. The 

total number of weeds were recorded from each plot by quadrate 

count method by throwing a quadrate of 0.25m2  randomly at four 

places. The  weeds were  grouped according to their nature of 

cotyledons i.e. sedges, grasses and broad-leaved weeds.: 

Then, relative density of weed species was worked out on 

hectare basis at. 20  and 50 days stage as per formula proposed 

by Mishra (1968). 

Relative density = Number of ndividuals of the same 
species ecies 	

X 100 Number of individuals' of all 
species 



3,19.3. Growth study of weeds 
~s~r r• 

The study were made with regard to height and LAI of 4 

dominant weed species viz.. Qyperus spp., Cynodon dactyl_n, 

Commelina communis and Echinochloa'spp. at 35 and 50 DAS. The 

random sampling procedure was adopted in order to select 

Unbiased and real representative plants for study. The weed 

plants samples containing five plant of each concerned species. 

were uprooted. 

Hèeight 
The hight of 5 plants of each species was measured in 

centimeter from ground level upto the longest tip and then mean 

height was recorded. 

Leaf Area Index 

Length and width of five leaves of the respective species 

on five plants Vere measured in centimeter from each plot. 

Number of leaves were counted on five plants of individual 

.species.. 

Then,. LAI was worked out as per formula proposed by 

Lazorov (1965) . 

LAI = Lx_x K x N x n 

whereas — L = Mean length of leaves 
u~ .= Mean width of leaves 
K = Constant (0,67) 

N -- Number of leaves per plant 
n = Number of plant/m~ 2̀ 
p = Ground area 
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3.19.4. Dry matter of weeds 

Before harvest of the crop, all associated weeds were 

collected randomly from a 0.25m quadrat - at four places in 

each plot. weeds were kept in paper bags, species wise 

saparately viz. Cyperus spp. Cynodon dactylon9 Commelina 

communis, Bchinochloa spp., Eclipta alba and other weed species. 

Then, weeds were dried in oven at 60°C for 24 hours and weighed 

in gram/r 2. By adding the dry matter of different weed species, 

total dry matter of weeds was computed. 

3419.5. weed control efficiency 

The weed control efficiency was computed for weed control 

techniques only because they were applied in main plot. Different 

weed control techniques were compared with unweeded control and 

efficiency was calculated by formula given a 

~veed control 	Dry weight of 	Dry weight of 
efficiency 	contr_al ilot 	treated plot 

Dry weight of control plot 

3~20, Crop studies 

3.20.1. Pre harvest study 

3.20.,1.1.. plant population 

X 100 

Plant population was recorded fm five fixed places 

marked by fixing pegs on either side of the meter row length in 

each plot* observations were recorded at 121 240 36 and 60 

days after sowing f during the different stages of growth* 

3.20.1.2. seedling_ mortality count 

The number of plants per meter row length at 12 DAS 

from each treatment were considered as initial plant stand, 
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The number of plants per meter row length at 24 DAS were 

considered as final plant stand after treatment, which were 

substracted from initial plant stand (12 DAS) for mortality of 

seedlings pe.r meter row length, Then, the mortality percentage 

was worked out. 

3,2O1,3, Crop growth study 

In order to study the influence of weed control techniques 

and varieties on growth and development of rice, observations 

were recorded at four time i.e.  24, 36, 60 DAS and at harvest on 

samples of five plants per plot. Unbiased samples were taken 

randomly by uprooting the plants from each plot and the study 

were made . onf following parameters. 

3.20.1.3a~. Plant height 

Four observations on plant height was recorded on five 

plants peT p 
lot in centimeter from ground level upto the longest 

leaf tip and then mean plant height was computed.# 

3.20.1. . 3b*, Leaf Area Index 

The length of randomly selected five leaves was measured 

in centimeter from the base cif the leaf to the longest tip and 

width was measured from the widest portion of leafy, The number 

of leaves per plant in each five plants per plot were also counted, 

then# mean of length width and number of leaves per plant was 

computed at different stages of growth,. 

The LAI was calculated as per formula proposed by 

Lazorov (1965).  
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LAI = Lx uWxKxNx n 

Whereas 	L. = Length of leaves (cm) 

= Width of leaves 	(cm) 
K = Constant, 0,66 (Lazorov, 1965) 
N = Number of leaves per plant 
n = Number of plants/m2 
p = Ground area 

3.20•.3c, Plant biomass 

During the different stages of growth., the plant 

samples were washed thoroughly with water to remove the soil 

from roots and kept in paper bags separately., Then, dried in 

oven at 60°C for 24 hours and constant weight was recorded 

in gram per plant. 

,3.20,1.4. 	 effective and inef 
ers 

Total tillers were recorded from the fi-ve plants per 

plot. Ear bearing tillers were recorded as effective tillers. 

• The ineffective tillers were calculated by substracting the ear 

bearing tillers from the total tillers and then .mean ' ,number of 

effective and ineffective tillers per plant were computed,  
1f.~f 	 +Lt 

3.20.2,. post harvest study 	 , = 

3..20.2...1.. Pam lelength 

Length of five randomly selected panicles was measured 

in centimeter from the ring at the base to the tip of the 

panicle.. Then., mean length in centimeter per panicle was 

worked out,* 



320.2.2. Panicle wed 

The weight of planicles of five plants was recorded. 

Then - mean panicle weight was calculated in gram/panicle. 

3.20.2.3. Grain weight per panicle 

Panicles were threshed and clean grains were weighed 

on electric balance to record the total grain weight and mean 

grain weight per panicle in gram. 

3„20.2..4. Number of fertile and, sterile 
nrnfns ner panicle 

The sound grains were considered as fertile grains 

while, unfilled grains were as sterile and both were counted 

from the panicles of five plants per plot. Then.fr mean of 

fertile and sterile grains per panicle was reco dede 

3.20.2.5k 5teri-1ity• ercentaae 

Sterility percentage was worked out by the formula 

given below s 

S.P, 
	 er of ster 	

X .1,00 
grains 	 grains 

3,2G2,.6.  TAst Weight 

.Random samples were taken from the threshed grains and 

1000 grains per plot were counted and then weight was recorded 

in gram.& 

3~.20.a2j7.• crop biomass 

The harvested plants from each net plot were tied in 

separate hundels and weight was recorded in kilogram and later 

on converted to q/ha. 
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3.20,12.. Grain yield 

After threshing and cleaning the grains, per plot yield 

was recorded in kilogram and later on converted into q/ha* 

3y20.13, Straw yield 

The grain yield per plot was deducted from the total 

biomass and -thus straw yield was calculated in kilogram and 

then calculated in terms of q/ha. 

3*20,-13„ harvest Index ratio 

The harvest index ratio was calculated by using formula 

proposed by 6ingh and 6toskopf,  9  (1971) . 

H.I. = economical yield X 100 
91--81ogical yield 

3.21. Economics  of weed control treatments 

Comparative economics of different weed control 

techniques was worked out in comparison to unweeded control as 

mentioned below p 

Extra income  due to --
control 

Cost of extra yield 
obtained due to weed 
control over unweded 

control 

Cost of 
herbicides 
used + 
application 
charges 

The economics was worked out on the basis of labour 

requirement for hand weeding operation p  cost of herbicides and 

their application charges and the return from produce at 

prevailing market rates. The requirement of labouir for hated 

weeding and spraying in a hectare area was calculated on the 

basis of time taken for application of concerning treatment, 



-ft'.)4go 

3.22.  Sta_- 	i a-1__ ua 1 vss 

The data on weed count. and rice plant population count 

showed considerable variation, hence subjected to square root 

transformation i.e.J x + Y2 before analysing statistically. 

Comparison were made , on. transformed data back on original scale, 

The normal data was, analysed by the rmethod of analysis of 

variance a$ described by. Fisher (1957). 

A A N N O VA -  A 

Source of variation 

Replications ;, 

Vain, plot treatments (P) 

Error (,a ) 

Sub plot treatme is ( ) 

interaction 	(P x Q) 

:rror (b) 

df 

( r w.  1 ) 

(p 1 ) 

( r ** 1( p 4 1 ) 

(q =. 1 ) 

p1) q-1 ) 

p (.r1  ) (q.'' ) 

Total 	 RPQ 	 rpq 

The significant differences between mean were determined 

by using critical differences at 5 per cent level of . significance A  

which were calculated as given below o 

(i ). SE (d) between two main plot 	_2Ems(a. -  treatment means 	 r x q  

CD(5) = SE (d) x t (5%) at Error (a) df 

(ii) si (d) between two sub plot -- Items chr treatment means 	 r x p 
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CD(5%) = SE(d) x t (5%) at Error (b) df 

(iii) SE(d) between two main 'plot 
treatment means at the same = 2[(qo-1 )Ems (b)+ Ems(a)j 
o:- different levels of sub 	J 	 r x q plot means 

CD(5%) = SE(d) x t' (5) (Weighted) 

Weighted t = (q--l)Ems(b)t(b) + Ems (a)t(a)• 
(q1 ) Ems(b) + Ems(a) 

(iv) SE(d) between two sub plot 	 --°--° 
treatment means at the same r f=s b 

	

or different level of main 	r 
plot treatment means 

CD(5%) 	SE(d) x t (5) at Error (b) . df 

Q • e R • a 
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CHAPTER IV 

EXPERIMENTAL RESULTS 



E? IEiJIv""`NTAL Ri:aULTS 

This chapter deals with the varietal tolerance and 

effectiveness of herbicides on weeds. The data were an~slysed 

statistically and the findings of the investigation have been 

presented as weed and crop study, respectively. 

4.1 • 	. L) ;)T WY 

4.1 .1 o Associated weed flora 

The weed flora of the experimental field are presented 

in Table 4. 	 ,.., 

Table 4 0 ;feed flora of the experimental field 

- 	
j Botanical name 	 Local Name 	 Family 

Monocot 

Echinochl,oa crusgalli (L) 	Sawan/i3arn yard grass Graminae 
Beauv. 
)chinochloa Crus aq lli var. 	 - 	 uraminae 
'Uryzicola Ohali. 

C nodon dactVion (L) Pers. Doob/Barmuda grass Grarainac 

Paspalim distichum L. Knot grass Craminac 

1-gitara.a adscendens Henr. Uraminae 

Commelina communis (L) hassk. Kan Kawa Lommelinaceae 

L 	erus rotundus L. PMiotha/purple sedge Cyperaceae 

yPerus a.ra.a . L• Rice flat sedge Cyperaceae 

G 	erns difforMi5 L. Umbrella plant Cyperacear 
tricot 

9clinta.alba Hassk. Ghamara/Falsedaisy Compositae 
CaeuIa a illar s Roxbo Bilja Compositae 
L 	i 	rvi flora Roxb. Qnagraceae 

phyllanthus niruri L. Euphorbiacae 
Trianthema monog a 	(L0) blant. 	-. Aizoaceac 
esbania aculeata Persil Jayanti Papilionaceae 
eratum r_ U L 2id S L. -►  d-~gavaceae 

Yh  ysalls minima L. hasbhari/Mokoia Solanaceae 
L  indenber 	indi, 	L. acrophulari , 

aceae 

- 36 
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The table* 4 shows that there were nine monocot lec.ionous 

and nine dicotyledonous weeds present in the field. .-,mong which 

they mono cotyledonous flora were consisted of five genera of 

grassy weeds9 three sedges and one broad-leaved type from three 

families. :where-as dicotyledonous were comprised from nine 

different generas of eightfamilies. 

4.,2. Population and helative Density of weeds 

The dominant weeds prevailed in the experimental field and 

their relative density at 20 and 50 DAS are presented in Table 5. 

Table 5 	population and relative density of dominant weeds 

Botanical g 	20 DAS 5.0 DA6 
name Population Relative Populationx Relative 

./ha density ~ 	' i/ha density 

MonocQt 

Qyperus spp 1352.083.4 59.22 13402 08.3 60.16 	f 

Commelina corununis 245000.0 10.73 208229.2 9.35 

cYIflOdOfld,CVlOfl 188750.0 8.2 1860417 8..35 

Lchinochloa sppo 167187.0 7.32 111458.3 5,00 

Total 1953020.9 85 53 1845937.5 82.86 

3.cot 

. 	,li, to albs 18708, 3. 8.19 97708,3 4.38 
Other weed 'spp• 14312560 6.25 283854.2 12„74 

'Grand total 228,3229.2 99.97 2227500.0 99.98 

Data* show that monocot weeds consisted of 85„53 and 
82.86 per cent of total weed Population (22.83 & 22,27 lakhs/ha) 

at 20 and 50 DAS,, respectively, 



The density of C_ yperus spp. was the highest i.e.  59,22 

and 60;16 per cent of the total weed flora at 20 and 50 daystages. 

The, population of Cam, na communis ranked second (10.73) 

followed by cynodon dactylon (8.26%) and Echinochloa spp,. 

(7.32%) at 20 days after sowing. At 50 daystage., the density 

of Commelina communis and Echihochloa spp, showed reduction 

9,35 and 5;0 Pa C 4•) but no~ don dactylon remained unaffected, 

amongst divot weeds Clipta albs showed reduction 

(4,38%) at 50 DAS as compared to 20 daystage (8,194. Other 

dicotyledonous weed species- were increased just twice 12,74p at 

50, daystage which were only 6,25;, at 20 DAS, 

441 #30 Population of weeds 

The population of dominant weeds viz,. Cuperus spp, 

C nod on dactylon 6 Cornmelina communis t Echinochloa spp. E'G1rpta 

a. .a and other weed species as affected by different treatments 

are Presented in Table 6,' 

4.1 ,;3 4 (i) Cyperus spp. 

Data (Table '6) clearly show' that both herbicides 

decreased the CYperus gyp; population, (63..33 g, 72016,; m""~) 

signfiicantly a compared to unweeded plot (202.83. mm 

Oxadiazon controlled the weed Population more officienty than 

thiobencarb, although they were statistically at par at 20 

daystage.. 

At 35 DAS. the Population of .Cyperus. spp.. was reduced 

significantly by all the methods of weed control. Hand w 
ceding 

(19,637; m 2J ranked superior followed by Oad' a 	 2 z zon (50.~08;2r~ 



Table 6 i 	Population of do ninant weeds m'2 as influenced by weed control methods and varieties at different 
stages of growth 

Cyperus app. cynodon dactylon Convnelina communis Echinochloa app. 
Treatment y DX 	35 D 50 D DAS 35 D~ S 50 DM 2D1DAa 35 DAS 30 DA.~ 

Unweeded 14.08 	17.72 18.75 4.68. 5.02 5.19 5.29 5.35 5.50 5.15 5.01 4.98 
control (202.83)(315.41.)(331,33) (22.58) (27.33) (27.33) (29.58) (29.83) (31.46) (27.17) (25.42) (25.00) 
Hand Weeding 14.08 	4.31 5.48 4.68 1.43- 1.99 5.29 1.41 2.01 5.15 1.43 2.86 
once 20 DAS X202.83) 	(19.37) (33.25) (22.58) (2.21) (4.21) (29.58) (2.21) . (5.37) (27,17) (2.21) (8.67) 
Oxadiazon 7.80 	.6.95 7.16 4.46 4,75 4.86 4.02 4.03 4.03 1.97 1.70 2.03 
1 kg/ha (63.33) 	(50,08) (52.87) (21.00) (23.25) (23.95) (17.17) (17.50) (19.12) (4.21) (3.20) (4.33) 
Thiobencarb 8.22 	8.97 10.77 3.87 4.52 4.29 4.49 4.74 4.60 2.84 2.46 2.57 
2 kg/ha (72.16) 	(83.95) (120.95) (15.50) (21.04) (18.92) (21.91) (23.33) (21.96) (8.33) (6.42) (6.58) 

SErn + 066 	0.49 0.71 0.32 0.14 0.15 0.27 0.24 0.23 0.18 0.09 0.16 
CD at 5 	2.12 	1.57 2.28 - 0.45 0.47 0.87 0.77 0.74 0,55 0.29 0.52 

CRM 13-32-41 10.19 	9.33 10.29 4.27 3.86 4.08 4.57 4.17 4.33 3.57 2.41 2.99 
(120.00) (116.00) (134.68) (19.00) (17.19) (18.37) (22.50) (20.56) (22.1(3) (14.05) (7.87) (10.31) 

JR-75 10,86 	9.73 10.31 4.68 4.08 4.00 5.00 3.68 4.11 4.15 2.72 3.02 
(129.50) (124.12) (133.31) (25.00) (18.87) (18.06) (26.87) (16.43) (19.43) (20.18) (9.69) (10.75) 

Purva 11.02 	9.15 10.05 4.50 4.06 4.06 4.82 4.07 3.98 3.55 2.62 3.08 
(135.25) (110.25) (131.37) 	. (20.87) (19.25) (18.93) (24.50) (20.00) (18.25) (14.00) (9.12) (11.18) 

IR-36 10.81 	9.71 10.71 4.37 3,75 4.01 4.43 3.63 3.96 4.18 2.67 3.17 
(137.37) (120,85) (138.87) (20,12) (16.31) (17.62) (21.00) (15.56) (17.37) (21.25) (9.62) (11.81) 

Pusa-33 11.80 	9.70- 10.30 4.25 3.87 4.65 5.16 3.87 4.09 3.47 2.77 3.14 
(153.00) (118.37) (127.81) (18.87) (17.62) (18.75) (28.37) .(17.81) (18.81) (13.87) (10.00) (11.44) 

Cauvery. 11.97 	9.27 10.68 4.48 3.98 4.18 4.68 3.89 4.19 3.75 2.74 3.16 
(140.00) (113.67) (141.56) (20.87) (19,00) (19.87) (24.12) (19.00) (20.81)- (16.50) (9.50) (11.38) 

SEm + 0.46 	0.31 0.30 0.16 0.16 0.15 0.27 0.23 0.22 0.14 0.13 0.12 

Original data are given in parenthesis 
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&nc thiobencarb (33.95,1' ) The same trend was noted at 

50 ,fit, . , whereas the varietal and interaction effects with weed 

control techniques were not significant. 

4.1 .3. (ii) Cynodon ddaactylon 

T h density 01 G. c actylon shows that there was not 

si cgni i icant reduction in population due to any weed control 

treatments at 20 u. Later on at both the stages hand weeding 

reduced the population more efficiently, The varietal effects 

and interactions were not significant on this weed. 

49 1 ,3„ (1ii) Comrimelina communis 

Data recorded in Table 6 clearly show significant 

reduction in population of Commelina communis under oxadiazon 

treatment, but thiobencarb could not reached upto the level of 

significance at 20 and 35 daystages, However 4 significant 

reduction (21 ..Q6 m-2J at 50 DAS was noted as compared to unweeded 

control (31046'm.2). The hand weeding was highly significant to 

minimize the population at later stages. The variations due to 

varieties an6 interaction were not significant, 

4.1 a :s. (iv) Echinochloa spp. 

The density of chinochloa spp. varied significantly 

under all the weed control treatments at all dates but the 

varietal and interaction differences were not significant. The 

data in Table 6 revealed that both pre emergence herbicides had 

pronounced effect in reducing the population of Echinochloa Spp. 

at 20 daystage o The effect of hand weeding (2.211m )and 

oxadiazon (f% 3e2. m )was at par and both were significantly 



Table 7 s 	Population of Ecli to .alba, other weed spp. and total weeds m' 2 as influenced by 
weed control methods and Varieties at different stages of growth 

Ecli to lba Other weed spp. Total weed population 
T€+eat~ent 

0 DAS 5D DA 20 DAB 3S DAS DAS 20 DAS 35 DAS 20 DAS 35 DAS 

Urwa$ded 5,03 3.36 3.33 4.73 5,14 4,75 18.09 20,81 21.15 
control (25,83) (11.67) (11.37) X23,08) (26.83) (23,00) (331,08) (436.04) (449.93) 

Hand weeding 
20 DAS Once 

5.,03 
(25.83) 

1,70 
(3.17) 

2.81 
(8.33) 

4.73 
(23.08) 

7.65 
(58,62) ' 

7.64 
(59.33) 

18,09 
(331.08) 

8.20 
(69.04) 

10.84 
(119.25) 

Oxadiazon 
1 kg/ha 

3..61 
(13,67) 

3.41 
(12,46) 

3.33 
(11.58) 

1.85 
(3.58) 

2.09 
(4.79) 

2,96 
(9.37) 

11,00 
(123.71) 

10.50 
(111.45) 

11.04 
(120,95) 

Thiobencarb 
2 kg/ha 

3.03 
(9,50) 

2.92 
(9.08) 

2.73 
(7.62) 

2.67 
(7.33) 

3,04 
(9.92) 

4.65 
(21.83) 

11,41 
(133,91) 

12-.31 
(153.91) 

14.17 
(.199.91) 

SErn + 0.20 0.22 0.32 0.25 0.19 0.16 0.73 0.34 0.67 
CD 5it 0.63 0.71 - 0,81 0.61 0.52 2.34 1,10 2.14 

C. 	•13...32-41 4.26 
(19.00) 

2.81 
(9.25) 

3.64 
(9.94) 

3.48 
(14.00) 

4.49 
(23.75) 

4.98 
(28.85) 

14.17 
(208.87) 

13.20 
(194.62) 

14.26 
(224.56) 

JR-75 4..45 2„90 3.02 3.58 4.,47 4.95 14,81 13.44 14,30 
(21.37) (9.44) (9.44) (15.50) (25.81) (27.35) (238.18) (204,37) (218.31) 

Purva 4.17 2.82 3.10 _ 3,41 4.37 4.86 14.56 12.64 13.96 
(19.00) (8,75) (10,13) (13,25) (16.50) (26,69) (221.75) (186.75) (216,68) 

IR-36 4.16 2.93 3.00 3.62 4.77 5.08 14.47. 12.78 14.39 
(18.75) (9.50) (9.23) (15.25) (17.94) (29.43) (230.12) (190.12) (224.37) 

Pula-33 4.14 2.89 2,96 3.36 4.53 5,18 15„21 13,33 14,20 
(18.25) (9.56) (9.25) (13,62) (20.87) (30.31) (245.12) (190.37) (218.62) 

Cauvery 3,90 2.74 3.18 3.53 4.26 4.96 14.71 12.55 14.68 
(16,00) (8,31) (10.63) (14.00) (15.38) (27.75) (231.50) (189.43) (232,37) 

San + 0,13 0.13 0.12 0,14 0.17 0,15 0.40 0.30 0.44 

Original data are given in parenthesis 

t 
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-° 	 -2 
superior than thiobencarb (6.42 , m `) and unwoeded plot (25.4 m 

at 35 u;. ;-,t 50 daystage, oxadiazon had minimum population 

(4.33.:m 2.)vilüch was at par to thioaencarb (6.58:m ) ana 
A 

significantly superior over hand weedinc (8.67,':: 2j and unweeded 

control (25.0 m ). 

4.1.3. (v) .clipta alba 

Data (Table 7) revealed that none of the weed control 

treatments was able to control population of Eclipta alba for a 

long time effcctively. .-,lthough at 20 daystage both pre 
A 

emergence: herbicides viz. oxadiazon (138.67, in
2 
.) and thiobencarb 

w 

(9.5; ~n 2) minimized the population significantly as compared to 
-- 

unweeded plot (25.83,m . But at later stages they were at par. 

Hand weeding had significantly lower population at 35 daystage, 

while at 50 	it was also at par to no weeding. The 

varietal of ;acts and interaction were not significant ©n 

Population of Ecli to alba. 

401.3. (vi) other weed spp, 

The population of other weed species was significantly 

reduced by oxadiazon at all the dates of measurements. The 

data in Table 7 indicate that thiobencarb also controlled the 

other weed population significantly upto 35 daystage, but at 
"0 

later stage it was (21 *.83 ,' 
2 

at par with control plot (23.0 m
2 

) 

The hand welding treatment had the highest weed population at 

later stages which was significantly greater in pumber (5933, nl`"2j 

over control plot-. Effects of varieties and interaction of 

variety x weed control techniques were not significant. 
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4.1.3. (vii)  Total weed  spp. 

At 20 DAS, the intensity of total weed flora was 

significantly lower under oxadiazon(123.71 m"2) and thiobencarb 

(133.91 m-2) than unweeded control (331.08 m 2). While, hand 
weeding was not applied upto this stage. At 35 DAS, hand weeding 

ranked first to minimize weed population (69.04 m"2) followed 

by oxadiazon (111.45 m-2) and thiobencarb (153.91 
M-2). The 

highest population was noted in unweeded plot (436.04 m2). The 
same trend was noted at 50 daystage. The influence of varieties & 

varieties x weed control methods interaction were not 

significant at all the intervals an total weed population. 

4.1.4. (;rwoth study of weeds 

4.1.4(a)  Hem 

4.1.4a. I.  CVp 	6PP• 

cyperus height varied significantly due to weed control 

treatments at 35 and 50 daystages. Data (Table 8 & Fig.3) 

indicate that the minimum height was recorded under hand weeding 

(9.37 cm) followed by oxadiazon (25.05 cm) and thiobencarb 

(33.63 cm) as compared to unweeded control (35.37 cm) at 35 

daystage. The same trend was found at 50 daystage, though in 

hand weeding treatment, height was Considerably increased. 

The effect of varieties was not significant. However, 

early maturing varieties having faster growth, supressed the 

height of peru8 spp• as compared to varieties with medium 

maturity. The interaction of weed control techniques and 

varieties was not significant in tihii regiird. 



Table 8 ; Plant height (cm) of dominant weeds as influenced by weed control methods 
and varieties 

• Cynodon cornmei4 na E ch ino cl-il o a . 

Treatment . Cyperus s p. lactylon communis s p. 
3 	DAS 0 , DAS 3S DAS 50DAS 3 	DAS SD DAS 3 5 DAS 50 DAS 

Unweeded control 35,37 49.95 24.73 39..71 22,90 39.31 37,813 58.66 

Hand weeding once 9.37 32.34 9,68 23.12 8.83 18,84 14,83, 42.80 

Oxadiazon 1 kg/ha 25.05 38.46 25,39 35,51 19`.78 36.25. 29,54 50,70 
pre emergence 
Thiobencarb Zkg/ha 33.63 43.43 25,94 35.34 20*.83 36,84 31.58 54.08  
pre -emergence 

SEm + 
r 

' 0,90 0,78 0,43 1-.20 0.70 1,40 1.05 1,56 

CD 5% 2,85 2050 1.37 3.80 2.25 4,50 3.36 4*98 

CRM 13-32-41 25,85 39.,92 21,66 32.96 17.37 33,96 27.95 50-.04 

JR-75 .26.46 39.20 20.96 34.36 18.22 32,91 28,26 50,52 

Purva 26,14 39.95 21.65 32,11 17.83 32.74 28071 51.63 

IR-~36 25,49• 41.48 21.57 34,25 18,51 31,19 28.55 51,88 

• Pusa-33 	 • 25,81 42.05 -21.26 31.96 18,25 32,80 28.60 51,82 

Cauvery 25,45 41.61 21.54 34.60 18.67 33,28 27,90 53.48 

SEm + 1.12 1,35 0.89 1,67 0,61 1.31 0,75 1,70 
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4.1.4a. II. Cynodon dactylon 

The height of Cynodon dactylon did not reduce under 

oxadiazon and thiobencarb treated plots at both the stages. 

bihile, hand weeding significantly decreased it (9,68 & 23.12 cm) 

as -compared to unweeded control (24..73 & 39.71 cm) at 35 and 

50 daystages. 

The varietal effects and interaction with weed control 

treatments were not significant at any stage, 

4,1.4a„III* Commelina communis 

Height of Commelina coc:uaunis was reduced significantly 

under hand weeding (8, 83 cm) , followed by oxadiazon (19.78 cm), 

But thiobencarb (20..83 cm) was at par with unweeded plot -

(22..90 cm) at 35 day,stage,. At 50 DAS., significant reduction 

in hei 	 weeding noted under hand weeding only while, oxadiazon 

as well as thiobencarb remained at par with control plot'? 

The varietal effects and interaction were not significant, 

4.1.4a1 IV, L;chinochloa spp.,  

Data (Table 8 & Fig j 3) indicate that height was 

significantly reduced by all weed control treatments ! The 

Plant height under hand weeding, oxadiazon and thiobencarb was 

14,883, 29.54 and 31.58 cm respectively,, 	hile, in unweeded plot 
it was 37.38 cm at 35 daystage.t At 50 DASt hand weeding and 

oxadiazon had significantly short statured plants (42,8 &-50.7 c 

but thiobencarb could not reduce height upto level of signi fi
t once 

(54, 08 cm) as compared td unweeded plot (58 ,66 cm),*, 
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While, the influence of varieties and interaction 

was not significant on height of Echinoch3 a spp. at both stages. 

4.1.4b. Leaf Area Index 

4.1.4b. Is Cvperus app. 

Data recorded in Table 9 & Fig. 4 show that amongst weed 

control techniques, hand weeding significantly reduced the leaf 

area index (0.021) followed by oxadiazon (0.146) and thiobencarb 

(0„426). LAI was maximum under unweeded plot (0.803) at 35 

daystage , The same trend was found at 50 days after sowing. 

The effects of varieties as well as interaction between 

weed control techniques x varieties were not significant. 

However, it was observed that early maturing varieties. reduced 

the leaf area index to the greater extent as compared to medium 

duration var1eties. 

4.1.4b. IT. 	oY9Z 
The leaf area index of Cvnodon dactylpg was significantly 

reduced under hand weeded treatment at both stages. While, under 

herbicidal treatments it was not reduced. 

The varietal effects and interaction of weed control 

techniques x varieties were also not significant. 

4,1.4b. III. Comme i na commu gi. 

The leaf area index of Commaii na com ur i~ was reduced 

significantly by all the weed Control techniques upto 35 daystage, 

while, at 50 DAS, hand weeding and oxadiazon had significant ,y 

lower i.i ( 0.012 & O.16) as compared to control and thiobencarb 



Table 9 : LAI of dominant weeds as influenced by ..reed control methods and varieties 

Cunodon Comrnelina 
Treatment Cyperus s 	i l act lon cormmuni s E chinochlo a spp 

' 3 	DAS '50  DAS 3S DAS 0' DAS 3 	DAS 50 DAb ' 3 5 DAS SO DAS 

Unweeded control 0803 • 0.;958 ' 0.060 0.035 0.191 • 0.227 0.210 • 0 0161 

Hand weed4.ng once 0.021 .0.041  0,003 0.004 0.011 0,012 •O.027 •0.032 

Oxadiazon 1 kg/ha 
00.146 •0.186 0.0.63 0.035 0.107 0,165 , 0.022 "0, 023 pre emergence 

Thiobencarb 2. kg/ha 0;.426 -0.428 0.056 0-,030 0;127 0,243 0..033 0,037 
pre emergence 

SEm± 

CO at 5% 

• 0.031 0,042 

. 0.101 0-.137 

b.005 

0.016 

0.003 

0,011 

0.;012 

0.038 

0:, 014 

0.,046 

• 0..004 

0,013 

0.008 

0,025 

SLm + 

0.341° 

0,,315 

0-..346 

0.022 

0428 

O.'419 

0,437 

0.032 

0..049 

0.,043 

0,,038 

0,.038 

0.,057 

0:,.005 

0.030 

0;031 
P 

0-,033 

0>,027 

0..098 

0•.035 

O 004 

0.,110 

0,104 

0-. 109 

L 

0..013 

,0,174 

p.154  

9.157 

Q.168 

01,153 

0.166 
F 

0.015 

0.065 

O'.075  

0,071 

0,080 

0.072 

0.078 

0,.007 

0.061 

0.066 

0,063 

0,061 

0.062 

0,066 

0,005 

.285 O,394 

0.289 0376 

0,274 0.365 

CPM 13-32-41 

JR.-75 

Purva 

IR-36 

Pusa-3 3 

Cauvery 
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plot which had LAI of 0b227 and 0.243, respectively.. 

~s regard to varieties (Table 9) they did not cause 

significant variation in Li-I and interaction with weed control 

treatments. 

4 01..4b. IV, Cchinochloa spp. 

The significant reduction in Li- I was noted at both the 

intervals by all weed control techniques. Howevero the effects 

of varieties and their interactions with weed control treatments 

were not significL;nt on LAI of Lchinochloa s pp.. 

4a1.,4c; hry matter accumulation 

41,4c, I. CYperus spp. 

Table 10 &fid 	showed that hand weeding and oxadiazon 

decreased the . dZY matter of Cyperus spp: more efficiently 

(4*66 & 9.91g). vihilep,. it was maximum under unweeded control 

(24.24g). Thiobencarb could not control the dry matter 

efficiently (21*78g) and was at par to unweeded plot.. 

As regard varieties, early cultivars viz ,r, ChM 1332-41, 

:JIB-75,, Purva and Cauvery recorded more dry matter i q e * ,16 x,47 i 
w2,  

17,379 i6.03 and 14.15g-. m f .respectively:, tThile medium 

varieties Ik«*36 and Pusa-33 had the lower dry weight (1286 & 

1399g) IR a36 smothered the weeds significantly and produced 

less dry matter as compared to Chet 13«, 2..41 , JR.~75, Purva and 

Cauvery but it was at par with pusa-334 

The variety x weed Control treatment interaction on 

dry matter production was not significant. 
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4.1.4c. 1i. dynodon dactylon 

The dry matter of ::.dactylon was significantly loser 

under hand weeding (1.3g) as compared to herbicidal treatments. 

The variations due to varieties and weed cc_,t_s 1  

verie tics interactions were not signif ice st. 

4.1 .4c. ill. domriulina corwaunis 

Data in Table 10 & Iig.5 revealed that hand weeding 

reduced the dry vdeight of Corti:elina communis (1,3°g) efficiently. 

iamongst herbicides, oxac:iazon (-.6.63g) significantly minimized 

the dry mat e_ production, but thiobencarb (85.21 g) was 

ineffective as compared to unweeded control (75.84g). 

The varieties and their interaction effects with vnsc 

control treatments were not significsnt on dry matter at 

hary c':.  

4.1 .tic. ._ ., 	„ _ ':1,~ ioa app. 

11 the weed control technigu~•s caCr. s . Lira dry 

matter yield of cchinochloa spp. significantly. Hand weeding 

was the superior, followed by oxadiazon anc1 thiobencarb 

(6.1, 6.71 and 10.07g) as compared to unvaSde6 control 

(53.928) . 

Ti?_ vszi.a.icn c:u 	cu V ti.:c 	n; ir/te ect-;on 

weed control treatment an varieties were not significant. 

4.1.4c. V. icliiota elba 

data in Table 10 showed that hand weeding only effectively 

controlled the dry matter of aclipta alba (0.73g). .,hile,, 



Table 10 s Dry matteraccumulation of di:E :ie rent weed snp. gin as ins luenceG by weed control 
methods nd varieties at harvest 

eras  
t 	

--- 
 
-i-~ -- 

 Other Total geed 

Treament 	
odon Comelina Echinochloa Eclto tecd dry 	cont  ro 1 

spp„ ac ton comunis 	snp, 
 

spp . matter efficiency 
(%) 

Unweeded control 24.24 16,08 75,84 53.92 1,37 10.21 131.68 

I-land weeding once 4.66. 1,80 138 6.10 0,73 6.43 21.12 83037 

Oxadiazon 1 kg/ha 9091 17.56 46.68 6,71 1.35 8.26 90,52 50.18 
ire emergence . 
Thiobencarb 2 kg/ha 2 	78. 17.10 35.21 10.07 1.32 7.90 143.47 21.03 
-ore emergence 

SEn + 0,87 0.60 2.77 1.70 0.07 0.33 2,15 

CD at 5% 2.83 1.90 8,85 5.42 0023 -2,65 6.07 

CRS! 12-32-41 16.47 12.79 47.85 16096 1.11 p7.15 103,35 

JR-75 17.37 13.80 59.53 16.27 1.10 8.09 116.19 

P,rva 16.03 14.98 47,70 16.77 1.00 7.60 104.09 - 

2R-36 12.86 13.72 53.76 21.55 1.25 8.90 112.05 - 

Pusa-33 13.99 11.77 47,51 23.22 1.33 7.76 105.79 - 

Cauvery 14.15  11, 66 57.45 20.44- 1.18 3.75 113,73 - 

SEm + 	 1.04 	00 83 	4.66 	2.11 	0.11 	0.99 	4,47 

CD at 5/ 	3.01 	2.40 	- 	- 	0.32 	- 	-- 	- 



FIG.5: DRY MATTER ACCUMULATION DF DOMINANT WEEDS AS INFLUENCED 
3❑ 	 BY WEED CONTROL }ME.TH❑ D5 
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oxadiazon and thiobancarb (1 .35 . 1 .33g) .;re in fTccive es 

compared to unweeciet plot (1 •37 
). 

,-~s regard tn varietal 	ut 	oev C 	 - 

weight significantly over Pusa-33, other varieties vier 	par. 

ehile the interaction of varieties with viSed control teciai - ues 

did not reduce the dry weight- , sinificantly. 

4.1.4c. VI. Other weed s:; 

The other vjeods o-irily con0istec of ico . 

controlled significantly significantly under hand weeding (6.43). 	•3.lo, 

thiobencarb and oxadiazon (7.9 d 8.26g) did not ajicw 

significantly as compared to unweeded control (10.21. 

effects 01 varieties and interaction with weed controt 

treatments were not significant. 

4.1.4c. Vfl. Total vieed 

Ida total weed dry matter recorded in Table 10 indicate 

that hand weeding was highly significant in controlling the 

Weed growth and accumulation of dry matter (21.12w) follovjed 

by oxadiazon and thiobencarb (90.52 L 143.47g) as compared to 

unweeded plot (131.680). 

s regard varieties, CdLi 13-32-41, Purva and Pusa-33 

showed considerable smoothering effect (103.35., 104.9 & 105.79) 

but could not differ significantly incluJjnL their interec-Lon 

with weed control treatments, 

4.1.5, 	eed control efficiency 

The hand weeding renkec. first (Table 10) with 21.129m-2 
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weed dry weight and 33.37 per cent .'iced control efficianc 

ta;nongst herbicicies, oxadiazon %vas more efficient as corspa 

to thiobencarb, the cry matter production was 90.52 and 
—2 

143.47gm 	under the former and latter with weed control 

efficiency of 50,16 and 21.03 per cent, respectively. 

4.2. CFFOP STUuY 

4.2.1. Pre harvest study  

4.2.1.1. Plant population 

The population of crop Was considerably less (Table 11) 

under herbicidal treated plots at 12 ll,.;, The plant stand of 

thiobcncerb tr'at u plots was significantly less (46.2) than 

untreated plots (`01.79), but under oxadiazon treatment (74,5) 

it was statistically at par. 

i-,mongst varieties, they varied widely at 12 daystage. 

Cauvery, Purva and C-Lly, 13-32-41 varieties were at par with 

regard to population per meter row length,, but these were 

higher as compared to !Dusa-33 and Jac--75. The interaction of 

varieties with r'e'cd control techniques on plant population Was 

not significant. 

it 24 	the population density of 56.30 and 40.16 

per meter row length under oxadiazon and thiobencarb treated 

plots was significantly lower than hand weeded plots (74,33), 

Ijovever, oxadiazon registerecg, significantly higher (56.33) 

plant stand than thiobencarb. 



Table 11 0 	Plant population and total tillers and mortality percentage of rice as 
influenced by weed control methods and varieties 

Treatment Rice1 plant population Mortality Total tillers 
m 1 row length net cent m" 	row length 
12 DAS 24 DAS at 24 DAS 36 DAIS 60 DAS 

Unweeded control 9.02 8.79 5.14 10.08 9.64 
(81079) (77.58) (102 0 50) (93.78) 

Hand weeding once 9.02 8,63 30 55 11.35 111.14 
(81.83) (74,83) (130.16) (125.65) 

Oxadiazon 1 kg/ha 8,59 7.74 24,39 10.31 10,53 
pre emergence (74.50) (56,33) (118, 58) (113.75) 

Thiobencarb 2 kg/ha 6075 6,27 13.07 9030 8.83 
ore erergence (46,20) (40.16) (82.41) (78.81) 

SE 	+ 0..17 0.18 0.22 D.24 
CD at 5% 0.55 0.48 0,73 0,78 

CRT 	13-32-41 8.50 7,80 15.55 9.76 9.40 
(73.56) (62.12) (96.62) (89.63) 

UR--75 813 7,78 7.53 10,25 9.43 
(67.18) (62.12) (106.62) (90.16) 

Purva 56 8.01 11,32' 9.75 9.58 
(74,43) (66.00) (96a 25) (92.90)' 

IR-36 8,20 7.78 9.93 11.44 11.31 
(69.25) (62.37) (121.00) (130,52) 

1~"-Iusa-33 7.90 7.29 r 	14.50 10,07 10.15 
(63.75) (54.50) (102.62) (104.44). 

Cauvery 3.80 3007. 15.40 10,65 10.34 
(78.31 (66.25) (114.87) (110, 37) 

3Em + 0.10 0011 0.18 0,17 
CD at 5 0.30 0.32 0.58 0,48 

9 

w 
3 

Original data are given in parenthesis 



Table 12 : Total tillers rn~1 of different .rice -varieties as influenceä by 
weed control treatments at 60 D S  

Treatment Unweeded 
control ~veedinc~ 0xadiazori Thiabencarb Mean 

CIM,A 13-32-41 9.95 10.,46 9,04 8.15 .9.40 
(99.68) (110.06 ) (81.93 (67,06) (89,68) 

JR~-75 8.95 10,11 10.53 8.25 9.43 
(80.43) (102.81) 11 .©0) (:t643) (90,16) 

Purva 9.43 10.32 9,.75 8,83 9,58 
(89.37) (107.31) (96.50) (73,43) (92,90) 

IR-~36 10-.98 12,97 12.15 9,76  11, 31 
(109.i8) (168,68) (148..36) (95.68) (130.52) 

Pusa-33 9.54 11.47 10.46 9.13 10.15 
(91.68) (131.93) (110.25) (33.93) (104.44) 

Cauvery 9.58 11.50 11,26 9.01 10,0 34 
(92.37) '(133..43) (134.31) (81.37) (110.31) 

Mean 	 9.64 	11.14 	10.53 	8.83 

	

(9.3.78) 	(125.65) 	(113.75) 	(78..81) 

SEm + 	CD at 5;a 

deed control methods 	 0.24 	 0.78 

Varieties 	 0.16 	 0.48 

Two .weed control methods at the same or 	 0.35 	 1,05 
different levels of varieties 

Two varieties at the same or different 	 0..34 	 0.98 
level's of Tw,reed control methods 

cr 
01 

I 
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significantly lower than hand weeding and oxadiazon treatments. 

Purva had maximum tiller population in hand weeding which was 

significantly higher than thiobencarb, but was at par to 

oxadiazon treated plots# The same trend was followed by IR-36, 

Pusa-33 and Cauvery, respectively. 

4.2.1.2.  Seed l i fla mortality 

The mortality percentage.data in Table 11 indicate that 

oxadiazon had greater mortality in comparison to thiobencarb 

and hand weeding. The mortality wad 24.38, 13.079  8„55 and 

5.14pe r cent under oxadiazon, thiobencarb, hand weeding and 

unweeded plots# respectively. 

Regarding varietal treatments the highest mortality 

was noted in CRM 13»32«41  and Cauvery (15.55 and 15..4 per cent) 

followed by 
sa 33, Purva, YRm36 and JR«»75 (14.5, 11.320  

9,93 and 7.53 per cent. 

4,..2.1.3• Crop growth study 	 * 

4.2.1.3a. 	ant heiQh  

Data (Table 13) revealed that herbicides significantly 

reduced the plant height in ̀ Comparison to hand weeded plot at 

24 daymstage. while# height of plant in both oxadiazon 

and thiobencarb plots was at par, 



Early maturing varieties i.e. C►; •i 13-32-41, JR-75, Purva 

and Cauvery nro~Iucecd significantly taller plants than Pusa-33 

and Ir -36 varieties of medium duration, 

Varieties differed significantly in plant height under 

different •:.eed control treatments at 24 as (Table 1). 

Table 13 : plant height (cm) of different rice varieties as 
influenced by weed control treatments at 24 days 
after sowing 

Varieties/ T1eed Control Hand weeding 
Oxada.a-- 
zon 

Thiobenew 
carb 'lean 

control 

Cr'.M 13.32--41 23.75 24.90 22.50 19.50 22.66 

JR_75 28.00 25.55 22.15 23.85 24.88 

Purva 25.05 25.70 25,00 22.40 24.53 

IR--36 23.95 24.55 19.10 19.60 21,80 

Pusa --33 23.70 23.10 20.70 20.05 21.88 

Cauvery 25.45 24.40 22.45 20.80 23.27 

Mean 	 24.98 	24.,70 	21.98 	21.03 

SEm + 	CD 5/ 
p 

need control methods 	 0..59 	1.88 

Varieties 
0.25 	0.30 

Two weed control methods at the 
same or different levels of 	0.62 	1.90 

varieties 
Two varieties at the same or 
different levels of weed control 0.50 	1.44 
methods 



Data -^ostul -ce:... in Table 13 r~Jvc~ 1su that )lant  of .ice 

varieties  wore taller under '11.Ind wooded -)lot . C;~1 : 13--32-41 an i 

Purva wdre significantly taller in oxadiazon tre t^ lot than 

thiobencarb, JR--75 and IR-36 t:erc taller under thiobencarh as 

compared to oxadia~on, ", ilc, the he1cht of rasa--33 and Cauvery 

was also rtlore in oxadiazon tro-tLo. blot as cornDared to thioben-

carb, out the dirforc•nCOs :re e not sir;ni_^icant.. 

it 36 -.3, .)1 nt heir'Zt dici not vLr~ significantly among 
J 

different s e Cl control treatments. Though, it --:'as maxi?TU.i under 

hand weeding (36.54 cm) fol_' o-..-ed by unv eodod control, thiobencarb, 

and oxadia-'on treated plot i.e. 36.02, 34.00, 31.29 cm, 

resnectivoly 	Le -/4). 

2\mongst variod=ies, Purva had significantly greater height 

(38 cm) over all other varieties. while, 	75 and Cauvery t.Tc, 

at .0ar e a 33 ~us - bras also at par with height of Cauvery but jTZs 

significantly lower than Ji.-75.. -1 11e IR-.36 was signi ric ncly 

tall -r than C1 13- J2-41, but was shorter than height of other 

four varieties. However, the interaction eoct on 'lant height 

was not significant at this stag. 

`-lant height varied significantly among ong all treated No t 

at 60 7AS and Wa s greater in thiobencarb followed by hand woeErin- 

anc? o;;adiazon, resp=ctivelyo 

The early m='turing varieties were significantly t-,11 c 

than medium variedcs o 

Plant height o-`= different v rieties was in::luenc`:c~ 



sicni --ican tly due to interaction of vatic ts x weed control 

treatments at 60-clays measurement (Table 14) e 

Table 14 o Plant height ( ) of different rice varieties 
as influenced by breed control treatments at 
60 days after sowing 

. 	 Hand Oxadia- Thioben- 
Var? eties / TT.C. 	Control weeding on 	carb 

methods 

Cli'34 	13-32-4.1 54.00 54,85 51,35 60.70 55,35 

57,90 60°85 53.40 65.05 59.30 
Jp-75 

53645 5!745 58.,65 57.35 57°97 
purva 

18.36 40.45 40.85 39.15 42.95 40.85 

44.70 40.85 39,15. 43.40 40.85 
Pusa-33 

47.95 45.00 42.45 44.45 44.96 
Cauvery 	- 

50.57 49„74 46,39 52.31 
Mean 

SEm + CD 5; 

•,Teed control methods 
0.63 2.17 

0,78 	2.21 
Varieties 
Two weed control methods at the same or 	1150 	4.36 
different levels of varieties  

Two varieties at the sam
e or different 	1.56 	4.45 

levels of treed control Methods 

Height of varieties viz. C M 13-32-41, JR-75, Musa-33 and 

IR-36 was more under thiobencarb treated plots followed by hand 

weeding and oxac 	n° While, the plant height of Purva and 

Cauvery was mar-imU~'1 under oxadiazon and hand weeding, resnectvi.  T 

?plant h igs`'t at harvest was maximum under hand T•reecainr~ 

which was at per to ti.l1obencerb and both proved sict;i - ic n t1y 

superior to oxadiaZOn treated plots,.,, 



_u~, 1_33 : a 	significantly taller as conTpr c to other 

v~- i~ ,:i :, b i es Cauvery. The lowest ool 'nt height was noted 

in 	-.13-32-41 - .nd J _;-75, ::hereas Purva and Ir2-36 were at par. 

The early varieties attained maximum height under 

thio:oclacaro treated plots while inturn medium .'ere --- tailor 

un r 	.:1:7 -,~dinq ( Table 1S) • 

Tale 15 	'lant hei-fht 	(cm) of different rice varieties as 
Influenced by weed control treatments at harvest 

e Control 
Hand Oxadia- Thioben- 

I-lean Varieties/methods weeding zon cart 

C2 c 13-32-41 56.50 - 56.02 51.90 60.80 56.31 

JR_75 58.30 61.35 54.00 65.25 59.72 

52.55 52.80 58.45 58.85 58.66 Purva 

62.05 65.72 56,10 57.40 60.32 i -36 

65.30 65.05 64.20 63.10 64,12 33 

5 0̀, 35 64.20 61.95 63.75 62.06 Cauvery 

Mean 59.84 61.86 57.77 61.52 

S E + 	CID 5;v 

°.Teed control met -Is 0,56 1,78 

Varieties 0 0 99 2.78 

Two weed control methods at the same or 	1,83 	5.24 
different levels o~ varie ~-ieS 
fwo varieties =it the same or different 	1 96 	5 5 
l ~vel s of weed control methods 	 6 

Data 	encicd in Table 16 indicated that the plant hei, ht 

Of IR-36 under thiohencarb and oxadiazon treated plots was at 7,ar~ 
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Table Id 	Plant height and LAI of rice a& influenced by weed control trey tments and 
varieties at different stages of growth 

Plant he i ht (cm) Leaf area index 
24 DAS 36 DAS 60 DENS 	At harvest 24 DA3 36 DAS 60 DAS 

Unweeded control 24-.98 36,02 50.57 59.84 0.41 2,05 4,17 

Hand weeding once 24.70 36.54 49,74 61.86 0,40 3.70 6,25 
Oxadiazon 1 kqf ha . 
pre emergence 21.93 : 31,29 46.$9 5rJ,917 	- 0,23 	̀ 2„51 6* 25 

Thiobencarb 2 kg/ha 21'.03 34.00 52,31 61.53 0019 2,03 5.78 
pre emergence  

SEm + 0.59 1,52 0.68 0.55 0 , 02  0,28 0,30 
CD at 5; 1,88 . 	-~ 2.17 1.78 0,06 0.89 0095 

CPM 13-32-41 22,.66 .24.90 55,35 56.31 0,30 2.46 4,32 

JR-75 24.88 35,81 59.30 59,73 0.33 2.51 3,94' 

Purv'a. 24.53 38.00 57.97 58,66 0.34 2,10 .5.28 

IR-36 21.50 29.90 40,85* 60,32 0.26 3,10 7,52 

Pusa-33 21.88 33.57 40.85 64,41 0,31 3,07 6,48 

Cauvery 23,27 34.56 44,96 ' 62,06 0,.32 2,22 6.14 

SEm + 0.25 0,52 0.73 0,98 0.•02 0,23 . 0, 38 
CD at 5;% 0„80 , 	1.70 2.21 2,78 = 0,6'2 1.n3 
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fcnt1y lower then ifld caf Or )1Ct. 	•ha: 

the olent hiqht of iva-33 and Cauvrry fif no 	- -- - f 

con:ly due to fif.feroflb  

I 

tr n 	 plot. 	nfer oradiazon and thiobencarb 

-lots -:ca at -ac (Tabl 	6). Jhe variation in LAI due to 

voriofIcnf DflDOC 	r 	cYOfl -reef coiY-rol -ce?tacnt: x 

cti 	-c a not rico1 Ticnt. 

t 36 Oh-I, the LhI of rice YoO SiiffliccontlY hi --hr unc -r 

hand esdcd mots follO1ed by oxadiaron and tl-iirbrnc- 	The 

L2.I of oXdi00 
crlf thiobencarb plot was at par. 

;eeont vari0tD0s, maXitfl° Lh: was noted in to- :L'ir' 

IT-36 and OUoa-33 (3.1 and 3 P 
uration varirti° viz. 	

3P7 )

duration 	
)  L 

of pusa-33 and IT-36 
rc at par to J:I-75 an 	Owed ou - 

13_32-41 and UL 	The intaroction emoncist 

over cauvory,  

varieties and eccl control treat 
	,os not si.jni1ficcnt. 

LAl of L-00 
at 60 Oh 3 under herbicide treated plots 

L1O0O.O ridllT The 
LAl under oxedinron and thiobencarb 

treated plot -- a

t par to bond weeded plots. 

r-:c voriotLC th
e meecimurn LAI "la noted by Ih-36 

As  

follor-ycf by PUr233' 
CaUVJ1 

:-ua, Cr1-i 13-32-41 and JR-75.  

LAI of IR-36 and :eaea-3 was at par and these were 
	c,~n~ i y 

 

SUOrjor over CaUVeJ 8d other three varieties. 
LAI of 
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Cauvery  and -`urva was at par while, Ca 13-32_41 was at. mar to 

x;J -75 and Purva, but J_?-75 had significantly lower LI than. 

?urva. 

The data of Table 17 rovealed that rice varieties 

differed si.-;ni--ric: ntly as regards LPI under different weed 

control treatments. 

Table 17 o L-`.I of different rice varieties as influenced by 
weed control treatments at 60 days after sowing 

• w ' ° C . Varte tie /methods 
Cont rol Hand 

weeding 
Oxadia_ 
zon 

Thioben-
Garb !'scan 

c'r 	13-32-41 2083 3,,85 5.01 5.60 4.32 

JR-75 2.53 4.32 4,80- 4.10 3.94 

Purva 3.84 4.58 5.93 6.75 5.28 
R-36 5.43 10,53 7.80 6.23 7.52 

Pusa-33 5*.69 8.16 4.86 7,20 6,48 

4.70 5.95 9.13 4.78 6,.14 CauV'r'Y 

z ,e an 4,17 	6.25 	6,25 	5.78 

SEm + 	CD 5°,0 

eed control methods 	 0.30 	0.95 

Varieties 	 0.38 	1.08 

Two weed control methods at the same or 
different levels of varieties 	 0.72 	2.10 

'i'v10 varieties at the same or different 
levels of weed control methods 	 0.76 	2.16 

Varieties CPM 13-32-41 and Purva had higher LAI in 

thiobencarb treated plotC followed by oxadiazon and hand Weeded 

~alots q The variation in LEI of CI~144 13-32-41 for „different Weed 



control techniques was not significant. The LAI of nurva was 

signi ic_ntly hip her in thiobencarb treated plot as compared to 

hang: weeded plots, but was at par to oxadiazon. Variety JR--75 

exhibited maximum LAI under oxadiazon treatment followed by 

 z nj. weeding  and thiobencarb. Lc.I of Pusa-33 under hand weeding 

and tbiobencarb treatment was of the same order and both were 

signi^icantlY higher than oxadiazon. IR-36 under oxadiazon and 

thicb3ncarb treated plots exhibited similar LAI but both were 

,i nil=icantly lower than hand weeded plots. 

4.2.1.3C.    r 1 ant biornas s 

Data 
(able 51O) revealed that plant biomass at 24 DAIS 

qs s
jçiiiccflt1Y lower in herbicidal treated plots as compared 

~. - in~o ~~'~on~ herbicides oxadiazon gave significantly 
to hand t.cecl '.. 

lo
werplant biomass than thiobencarbo 

The plan
t biomass of variety Purva was significantly 

~75 and was at par with other varieties. The 
higher than J2 

interaction 
btWee

n varieties and weed control treatments was 

not significant. 
ss at 36 DA5 increased rapidly under 

Plant biomaa.~ 

teC-~ plot (0.42 g plant : ) 
and t~~as comparable to 

thiobmncarb trea  
Thiobencarb proved significantly 

hand weeding eeding (0.41 g plant
1 ) o 

-1 

superior to oxadiazon 
treated plot (0., 3 g plant .) 

The variations in biomass amongst varieties revealed 

gave 
maxim 1 (0,44. g) biomass which was noted 

that Pusa 33 g 
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significantly higher than C2L 13-32-41 and f,ouv-•erv. The ,lea 

biomass of all other vari cti , s . c: almost seas. Thi varieties _. 

treed control interaction did not differ significantly. 

plant biomass at 60 o.'~S in thiob!ancarb treatad. Clot was 

signiLicant-lY hijher than ox--diazon and hand *.-eec?ec --lots, 

while latter two were at -,ar. 

mongs varieti^s. alant bioriess of earl•.,- maturing 

vari ties viz. C ,- 13-32-41, JR-75, Purva and Cauvery was 

si.nificantl, 
h~_ -bar as con: erred. to Pusa. 33 and Ig 36 veriet;:os ~, 	_ 

of medium =urat-o . 

Table 18 	Play 	~~ r ~_ 	p~,' a1 ;. in~'lu r ec • 
60 days aster soy*inj (g/?lant) 

Band 0-:adie- Thioben- 
Varieti.es /m thods 	

Control r, reeding son 	carb 	 àn 

1.33 1.22 1.54 2.46 1.72  
:;isi 13-32-41 

1.43 1.72 1.65 2.65 1.86 
JR-75 

1.32 1.71 2.14 1.97 1.79 
Puzva 

• 0.92 1.35 1.00 1.25 1.13 
Try-36 

1.17 1.28 0.95 1.19 1.15 
puce-33 

1.24 1.24 1.73 1.40 1.40 
Cauvery  

------ "`- 	1.23 	1,42 	1.55 	1.22 
T lean 	 SSrn +1 	CD-5;' 

control methods 	
0.03 	0.25 

W

eed cont_ 	 0.07 	0.21 
Varieties 

Two *.Teed CO-' 
	math0 	

at 	same or 	
0 14 	0.42 

different  t 	 ,ame or different S 	the 

levels of
~:~eed control methods 	

0.15 	0.42 



Data shown in Table 1E revealed that interaction of 

varieties with weed control treatments was significant on ralant 

biomass at 60-day-stage measurement. 

Plant biomass of CR11 13-32-41 varied significantly:dne 

to weed control treatments. Thiobencarb had maximum biomass 

followed by oxadiazon and hand weeding treatment. JR-75 had 

significantly higher plant biomass under thiobencarb plot than 

hand weeding and oxadiazon, while the latter two were not much 

different in biomass. Purva and Cauvery gained significantly 

more plant biomass in oxadiazon plot than hand weeding. "hale, 

the plant biomass of these two varieties under thiob,ancarb plot 

was at par with oxadiazon and hand weeded treatment. The plant 

biomass of i::-36 and Pusa-33 did not varied significantly among 

weed control treatments, but 1n_ 
imum wes in hand weeding 

followed by thiobencarb and oxadiazon treated plots. 

At harvest, the plant biomass under all weed control 

treatments was similar. Thiobencarb, hand weeding and 

oxadiazon plots registered biomass yield of 4.26, 4.01 and 3.95 

g plant-1, respectively and was greater than unweeded control. 

Amongst va  rietiec, significantly higher plant biomass 

was recorded in Pusa-33 Piomass of IR-36 was significantly 

Pusa-33' but it was higher than remaining four 
lower than  

The plant biomass of JR-75, Purva and Cauvery was 
varieties.  

sane ma itude. While, GRIM-13-32-41 exhibited 
of the

.  

significantly lowest plant biomass, than all other varieties. 



Table I9 s Plant biomass of different rice 
tats as influenced by weer control   treatments  

harvest (g plant ) 

/W'C' 	
Unweeded Hand Oxadia- Th.ioben- Mean 

varieties/methods 	Control weeding zon carb 

CRNi..13-32-41 	1.55 2.57 2.88 2.23 2.31 

2.00 2.71 3.49 5.20 3.33 
JR-75 

2.39 3.40 3.75 4.82 3.59 
purva 

3t•11 5.38 4.90 3.87 	' 4.14 
IR-36 

Pu saai33 	
4,50 	5.9 	5.3 	5.37 	5.36 

	

2,22 	4.14 	3.73 	4.03 	3.53 
Cauvery 

	

2.63 	4.01 	3.95 	4.26 
Mean 

SEm + 	CD 5% 

Weed control methods 

Varieties 
eed contro

l methods 
varieties 

same or 
Two W 	 of varie 
d~.f ferent level s 

varieties at the same or different 

vsrof weed Control 
methods 

level 

0.25 

0.21. 

0.48 

0,42 

0.80 

1.39 

1.23. 

shown in Table 19 indicate significant response 
The data 

s der different weed control treatments, The plant 
of variet e 

13.32_41 was maximum under oxadiazon treated 
biomass Of C 	

hand weeding and thiobencarb al followed by hand 	though, 
plots closely 

ncgs were not significant. varieties JR..75 and Purva 

the dif& 	
higher plant biomass 3.n th3obencaxb plots 

~f~-C$ntl~ had sign . 	diazon and hand ~reedec. plots. The biomass yield 

ova  two aid not differ si if~cantly. ha   plant .. 

Under l att~~ 



ilers of rice as influenced 'o weed control methods and Table qa : Plant biom 	t ass 	 y 
varieties 

Plant iomass/plant kg) Tillers/Plant 

Treatment  24 DAS 36 DAS 60 SAS harvest 
effective Ineffective 

Unweeded control 0.13 0,38 1.24 2.63 1.47, 0.34 

Hand ' reeding once 0,13 0.41 1.42 4 01 2.07 0,29 

• diazon 1k g /ha pre em, 040 0.30 .1.55 3,95 ' 1 0 98 0,44 

Th .obencarb 2kg/ha pre  em. 	0,12 0.42 1*82 426 2.00 0.35 

0,003 0.02 0,08 0; 25 , ,0.11 0,02 

CD 5% 0.009 0,06 0..25 0,80 0.36 0, 08  

1332-►41 0,12 -  0,36 1,72 2*31 1.35 .0.26 

JR-75 0.11 •0.39 . 1.86. 3.33 1,80 0.27 

Purtra 0,13 0.37  1.7.9 3.59 1.54 0.21 

IR 36 0,12 0.3 1.13  444 
,2.09  0.69  

Pusa'»33 0.12 0..44 1,.15 5.36 2.38 0.31 

Cauvery 0,12 0.32 1,41 3,53 2„11 0„29  

SEm 0.004 0;02 0.07', 0.20 0,08 0.03 

5  0,011 0.06 0421 .0.60 0,25 0,10 
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biomass of Purva under thiobencarb and oxadiazon treatments 

was almost same. IR-36 gave maximum biomass (5.38 g/plant) 

in hand weeded plots which was at par with oxadiazon. It was 

significantly higher than thiobencarb treated plot. 	The 

biomass of Pusa-33 and Cauvery did not differ due to weed 

control treatments. Plant biomass of treated plots was 

significantly higher than untreated plots under all the 

varieties. 

4.2.1.4. Effective tillers 

r 	 V 

Effective tillers number/plant were increased signifi-,  

cantly in treated plots as compared to unweeded plot (Table o) . 

The number of effective tillers were higher in hand weeded plot 

followed by thiobencarb and oxadiazon treated plots but all 

these were at par*, 

The variation amongst varieties revealed that effective 

tillers per plant were 
significantly higher in Pusa-33 as 

compared to other varieties., The effective tillers were at par 

in Cauvery and IR-36,., which were significantly higher than 

CR14 1332-41, JR-7 S and purva varieties. The effective tillers 

of JR-75 and purra were almost equal... The lowest numbers was 

noted in CRM 13--32"41 and it was significantly poor in 

comparison to all other varieties. Interaction of varieties and 

weed control treatments was not significant as regards effective 

tiller numbers.. 



4.2.1.5. Ineffective tillers 

Ineffective tillers per plant were increased significantly 

in oxadiazon and thiobencarb treated plots as compared to hand 

weeding. Among herbicidal treatments the ineffective tillers per 

plant were significantly higher in oxadiazon as compared to 

thiobencarb. 

Amongst varieties, IR-36 produced significantly more 

ineffective tillers per plant as compared to other varieties. 

The ineffective tillers were of the same order in JR-75, Cauvery 

and Pusa-33. The significantly minimum number of ineffective 

tillers were noted in Purva, CR11 13-32-41 and Pusa-33. 

Ineffective tillers (per plant) of different rice Table 21 ; varieties as influenced by weed control treatments 

Unweeded 	Hand Oxadia- 	Thioben- 	Mean carb 
Varieties methods 	control 	weeding son 

0.20 	0.20 0.30 0.35 0.26 
CR 1 13-32-41 

0.20 	0.30 0.20 0.40 0.27 
JR-75 

0.25 	0.20 0.20 0.20 0.21 
Purva 

0.75 	0.60 0.80 0.60 0.69 
IR-36 

0.30 	0.25 0.40 0.30 0.31 
puma-33 

0.35 	0.20 0.75 0.25 0.39 
Cauvery 

0.34 	-I 29 0.44 0.35 
P1ean 

SLM -h CD 5°; 

0.025 0.08 
seed control methods 

0.035 0.10 
Varieties 
Two creed control methods at the sate 

or 0.067 0.19 

different levels of varieties 0.071 0.20 
Two varieties at the sane or different 
levels of weed control methods 
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Data (Table 21) indicated that variety CZfl 13-32-41 did 

not differ significantly in ineffective tiller production under 

different weed control treatments, however, they were noted 

maximum in thiobencarb followed by oxadiazon and hand weeded 

plots. JR-75 produced significantly more tillers under thioben-

carb followed by hand weeding and oxadiazon plots. The 

innefective tillers tillers of JR-75 were significantly lower 

under oxadiazon as compared to thiobencarb. While, in Purva 

and Pusa-33 they were at par, however, ineffective tillers in 

pusa-33 was considerably more in oxadiazon treated plots. IR-36 

and Cauvery produced more ineffective tillers under oxadiazon 

followed by unweeded, hand weeded and thiobencarb treated plots. 

Cauvery and IR-36 were at par under thiobencarb and harld weeded 

plots and these were significantly lower than oxadiazon treated 

plo: 2. 

Post harvest study 
4.2.2. 

4.2.2.1. Panicle length 

Data (Table 22) revealed that the panicle length under 

hand weeding, oxadiazon and thiobencarb plots was increased 

significantly as compared to control plots. It was highest in 

thiobencarb followed by hand weeding and oxadiazon, though the 

differences in length were not significant. 

Amongst varieties, the highest panicle length as noted 

in ?urva (16.64 cm) which was at par to Pusa-33 and Cauvery. 

They produced significantly longer panicle length than CPV 13-32-41 



U 
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JR-75 and IR-36 varieties giving 11.95, 14.89 and 15.94 cm, 

respectively. The panicle length of CRM 13-32-41 was lowest 

amongst all the varieties. 

Table 22. : Panicle length (cm) of different rice varieties 
as influenced by weed control treatments  

Unweeded Hand Oxadia- Thioben.- 	Mean 
Varieties  /methods corkrol weeding zon cart 

CRM 1332--41 10.25 12.42 . 12.70 12616 	11,95 

JR-»75 	 1..3.63 	14.47 	14.52 	16.92 	14.89 

purva 	 15.94 	17.08 	16.71 	16.85 	16.64 

3R.36 	 15.50 	16.68 	16,08 	15,852, 	15.94 

Pusa-3.3 i 16.18 - 	1,6.68 	16.43 	16.64 	16.E 48 

Cauvery 

	

14.93 	16.78 	16.15 	16,8,3 	16.17 

Mean  

	

14.45 	15.69 	15.43 	15.82 

SEm ± 	chi 5% 

0.17 	-0:55 
Weed control methods 

021 	0.~9 
Varieties 

weed control methods at the same or 	0 40 	1 16 
TWO 	 of varieties 
different levels 

at the sazn~ chi different 	
0,41 	1. ~.8 

~ varieties a~n,~~,o1 methods 
levels of weed 

length 
of CM 13-.32.-41 was significantly lover 

panic e 

under unweeded plots 
as compared to treated plots (Table 2Z) 

it was noted hig
hest in oxadjazon followed, by hand 'weeding and 

1®ngth of JR-75 was 
ated plots Thd pa

nicle 
th .obencar' t~'` 

u nder 
thiobencarb as compared to unweede 

s .gn ,ficantly higher 	 , ears of same 
and 

hand ceding ~h~:b~.te 

control, OxadiaZon an 
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length. Purva and IR-36 produced maximum panicle length under 

hand weeded treatment which was significantly higher than 

unweeded control and at par with oxadiazon and thiobencarb 

treated plots. The panicle length of both the varieties was 

at par under oxadiazon and thiobencarb plots. The differences 

in panicle length of pusa-33 was not significant due to weed 

control treatments. Panicle length of Cauvery under thiobencarb, 

hand weeding and oxadiazon treated plots was at par, but 

significantly higher than unweeded control. 

4.2.2.2. Panicle Sdei2ht 

Data recorded in Table 24- revealed that panicle weight 

of rice increased significantly under hand weeding and herbicidal 

plots as compared to untreated plot. The maximum panicle 

wei ht was recorded in thiobencarb which was at par to hand 

weeding and oxadiazon treated plots. 

As regard the panicle weight of different varieties, 

pusa-33 recorded highest and the lowest panicle weight was noted 

in 
CRM13-32-41• The panicle weight of JR-75, Purva, IR-36 and 

Cauvery 	
The interaction of varieties with weed 

was at par•  

control treatments wee not significant. 

4•2.2.3. Fertile Grains 

Data (Table 24) revealed that number of fertile grains per 

panicle were maximum under hand weeding, which were at par to 

thiobencarb and oxadiazon treated plots. The number of fertile 

grains in treated plots were significantly higher than untreated 

plots. 
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Fertile grains in Pusa-33.. Cauvery and IR-36 were at par. 

While, the number of fertile grains in COIL 13-32-41, JR-75 and 

Purva was almost same, but were significantly lower than Pusa-33 

and Cauvery. 

The variety x weed control interaction was 

significant.. 
Table 23 : Fertile grains (per panicle) of different rice 

varieties as influenced by weed control treatments 

A.Q.C. Unweeded Hand Oxadia- Thioben- 
carb Mean 

Varieties methods control weeding zon 

37.52 58.17 49.75 49.92 48.84 
CHI! 13-32-41  

36.00 38.30 38.90 61.25 43.61 JR-75  

43.20 48.15 29.25 49.47 45.02 
Purva 

43.80 60.55 53.17 44.22 50.43 
IR-36 

52.85 61.55 61.92 58.17 58.62 

pus a -33 
39.65 54.32 52.30 57.70 50.99 

Cauvery 
49.22 	53.45 

Sin + CD 59G 

1.80 5.74 

2.02 5.68 

3.87 11.24 

4.01 11.36 

42.17 	53.50 
Mean 

Weed control methods 

Varieties 	methods at the sar-ie or 
Two -weed control of varieties 
different levels 	e  ie different 
Two varieties at the ametords 
levels of Weed control  

The data provided in Table 23 revealed that variety 

JR-75 exhibit edtr 
sici 	

more numbers of fertile grains 

under thiobencarb treated plots as compared to other treatments, 
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which in turn were at par. The fertile grains in Purva did 

not vary under all weed control treatments, amongst which 

maximum were under thiobencarb followed by hand weeded and 

oxadiazon treated plots. IR-36 had almost equal fertile 

grains under hand weeding and oxadiazon which were significantly 

higher than thiobencarb and untreated plots. The fertile grains 

in Pusa-33 were at par in each weed control treatments, however, 

maximum were under oxadiazon followed by hand weeding, thioben. 

c
arb and untreated Plot • Cauvery . produced significantly greater 

number of fertile grains under thiobencarb, hand weeding and 

oxadi a 
zon as compared to untreated plot, while the fertile grains 

among former three were at par. 

4 2 2 •, 4 Infertile rains 
 

.,  

Infertile gra 
ins per panicle increased significantly due 

to herbicidal 
treatments than hand weeding (9..98) . The infertile 

grains were more 
in thiobencarb (12.24) than oxadiazon ( . 3.. 9 ) 

Y but they were at par (Table 2.) :• 

Regarding v 
arieties, the infertile grains :were signifi.. 

13..32--41 ( 19.,28) than ether varieties; 
candy higher 3n ~~ 

higher infertile grains than four other 
JR~7~ had sign~f~.caritly  

varieties except CI~M 
13- 3241. The in'f a 

rti3e grains in Cauvery 

were significantly lower than CP1 13.3241 and JR-.?S and higher 

33.. 	red' the latter three 

than Pu~c'va. IR 36 
and. Pusa  

varieties were 
at pars:  



Table U's 	Sink parameters and sterility percentage Qf rice as influenced by weed control 
methods and varieties 

pan3.cle Panicle Grain 
Wei' btu 

Test 
weight Grain ankle St, a ri 1 ity 

Treatment en 	~ 	3 weight tg) pcle ani 	(g) (g)  
Per 	le Infert le percentage 

Unweeded control 14-..45 1:36 1,1$ 21.98 42-.17 8.08 16.08 

Hand weediing once 	15.69 2.15 1-.94 22.04 53.50 9.98 15.72 

Oxadiazon l kg/ha 	15-.43 2.10 1-.90 21.95 49.22 11.39 16.79 
pre eaergence 
Thiobencarb 2 kg/ha 15.2 2.32 2-.12 21.98 53.45 12-.24 18.63 
pre emergence 

SEm +. 0 	0.17 0.14 0.13' 0•.13 1.79 0,33 

CD 5% 0.55 0.43 0.40 - 5.74 1.04 

cIM 13i-32-41 11.95 1;25 1.10 19.58 48.84 18.28 27-.23 

JR-75 3.4.89 1.90 1,73 23.70 43,61 14.04 24.35 

puiv8 16-s64 1.98 1,78 23.32 45;02 8,09 15.23 

Ia-36 15.94 1.96 1.77 20.95 50.43 6.90 12.03 

Pusa-33 16.48 .2,89 2..61 22.73 58.62 6.38 9,82 

Cauvery  16.17 1,93 1.74 21.62 50,99 8,85 14.79 

S1 	+ 0.21 0,13 0. 13 0,13 2;02 0.82 

CD 5% 0.60 . 0.39 0.37 0,38 5,68 2.33 
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Table 25 : Infertile grains (per panicle) of different rice 
varieties as influenced by weed control treatments 

/W.C. 	Unweeded Hand 	Oxadia- Thioben- Mean 
Varieties methods control weeding zon 	carb 

CRM 13-32-41 
13.62 21.40 19.00 19.10 18.28 

JR-75 	
9.22 12.10 16.00 18.85 14.04 

rurva 	 7.17 	6.72 	9.55 	8.92 	8.09 

IR-36 
8.80 	4.25 	7.05 	7.50 	6.90 

pusa-33 	 5.25 	5.62 	7.27 	7.40 	
6.38 

Cauvery 
4.42 	9.82 	9.47 	11.70 	

8.85 

Mean 	 8..08 9.98 11.39 12.24 

SLIM + 	CD 5%. 

0.32 	1.04 
,,reed control methods 

0.82 	2.33 
Varieties 	 at the same or 	 4.34 methods 	 1.52 
Two weed control 	varieties 
different levels of 
Two varieties at the same or different 
	1.65 	4.67 

levels of weed control methods 

Table 25 revealed that the infertile grains in C81'1 13-32-41 

wer
e maximum under hand weeding which were at par with oxadiazon 

and thiobencarb treated plots but significantly more than 

unweeded control. JR-75 Yielded maximum infertile grains under 

thiobencarb, which were similar to oxadiazon and significantly 

higher than hand weeded and u welded plots. While, Purva 

recorded maximum infertile grains under oxadiazon followed by 

thiobencarb, unweeded control and hand weeding, respectively 

but they were at par. IR-36 noted maximum sterile grains under 



unwceded clot followed by thiobencarb, oxadiazon and hand weeding, 

hoi,evar they were at par. -usa-33 showed wider varieties in 

infertile grains among different weed control treatments. Cauvery 

yielded almost equal infertile grains in all treated plots, but 

they were significantly higher than untreated plot. 

4.2.2.5. StezlitY percentage 

Data postulated in Table 22 revealed that maximum. sterlity 

of rice grains was under thiobencarb treated plots ( 18.63 %) 

follo%Ted by oxadiazon and unweeded control (16.79 and 16.06%). 

While, the lowest sterility was noted in hand weeded treatment 

(15.72%). 

Amongst varieties, early maturing varieties viz. 

C 	
13-32-41, JR-75 and Purva showed (27.23, 24.35 and 15.23%) 

higher sterility as compared with medium duration varieties viz. 

Cauvery, Iq_36 
 and pusa-33 (14.79, 12.03 and 9.52%). 

4.2.2.6. 
 meet 

Test weight data recorded in Table 22 indicate that the 

thousand grain `,eight of rice remained unaffected by 
weed control 

treatments. I3erbicides caused slight reduction in test weight 

than hand weeding, but it was not significant. The test weight 

in the order of 22.04, 21.96, 21.95 g for hand weeding, 

vmile untreated plot 
thiobencarb and oxadiazon, respectively. 

recorded the same test `.-eight as noted under oxadiazon. 

Varieties differed significantly in test weight. The test 

weight of cultivar JR-75 (23.7 
 g) was maximum and it was at par 



with Purva (23.32 g). Pusa-33, Cauvery, IR-36 and CRY 13-32-41 

differed significantly amongst themselves and exhibited 22.73, 

21.62, 20.95 and 19.58 g 1000 grain weight, respectively. 

4.2.2.7.  Grain yield 

Data (Table 26) revealed that hand weeded plot produced 

significantly higher grain yield (27.25 q/ha) than oxadiazon 

(22.94 q/ha) and thiobencarb (18.32 q/ha). Amongst herbicides, 

the yield from oxadiazon plot was significantly higher than 

thiobencarb and latter was at par with the yield of unweeded 

plot (15.11 q/ha). 

Variety pusa-33 yialded highest grain yield (24.26 q/ha) 

which was at par with that of Cauvery, IR-36 and Purva cultivars 

giving yield in order of 23.78, 23.53 and 22.06 q/ha, respec-

tive
ly. Varieties C_.ki 13-32-41 and JR-75 produced si^nificantly 

the lowest grain yield th?n other varieties and were at par 

(15.4,16.36 q/ha). 

The varieties did not exhibit differential response in 

gra
in yield cd under different weed control treatments. 

4.2.12.  Straw 
Data (Table 26) inferred that the straw yield of hand 

weeded plot (34.54 q/ha) was significantly higher then oxadiazon, 

unweeded and thiobencarb treated plot (29.28, 23.89 and 23.10 

q/ha). The straw yield of oxadiazon treated plot was signifi-

cantly higher than thiobencarb and unweeded plot, while latter 

two were at par. 



Table 26 ; 	Yield parameters of rice as influenced by weed control methods 
and varieties 

Treatment-  
Yield ectare 

cropbiomass Harvest index ; (/) Grain Str aw 

weeded control 1.5.11. 23.89 39.01 38.73 

Hand veedinig once 27.25 34.54 61.82 44..22 

22.94 d̀iazon  ' k 	a 

 

 29..28 52.21  43.93 pipe emergence 

Thiobencarb 2kg/ha 18.32 23.10 40,95 44.73 
pre emergence 

SEm + 1.03 1,76 2.65 

CD 5% 3.30 5.64 8.50 

cPlvl 13-32-41 15.40 19.61 35.01 43.98 

JR. 75 16.36 2.2,27 37.92 43.14 

Furva 22.06 23.24 45..30 48.69 

3R36 23..58 35.02 58.65 40.20 

Pusau33 24.26 32.12 56..39 43.02 

Cauvery 23.78 33.95  57.74 41.18 

SEm + 0,92 1,62 2-.39 
{D 5*/ 2,61 4.61 7.65 

4o 
C 
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As regards varieties, straw yields of medium maturing 

varieties were significantly higher than early maturing ones. 

2%mong medium duration varieties, IR-36 produced higher straw 

yield (35.02 q/ha) which was at par with Cauvery (35.95 q/ha) 

and Pusa-33 (32.12 q/ha). '-V"hile, in early varieties, Purva 

recorded (23.24 q/ha) hic is r straw yiald and it w'Iyas at ?gar 

with CRN 13-32-41 - nd JP-75 (19.61 and 22.27 /ha). 

The interaction of vari:ties with weed control 

technicues was not significant. 

4.2.13. C_roT 

Data presented in Table 26 showed that the highest crop 

biomass was obtained from hand weeding (61.82 q/ha) which was 

significantly higher than herbicidal and unw•reeded plots. The 

crop biomass under oxadiazon plots was 52.21 q/ha and it was 

significantly more than thiobencarb and untreated plots (40.95, 

39.01 q/ha) and the latter two were at par. 

Regarding varietal treatments it was noted that medium 

duration varieties yielded higher crop biomass as compared to 

early varietie 	
amongst 

medium varieties IR-36 recorded 
s• q/1'i and it was at per with 

maximum crop biomass (58.65 
	a) 

CauVerY and  lusa-33 
O.C. 

57.74 and 56.3x) 	
a t early Pu_wa 

X5.30 
 /h amongst 

the highest crop biomass ( 
	

The lowest 

cultivars which was superior to 

JR-75 (37.92 g/ha). 

13-32"41 (35.01 4/ha) «hicii was at 

biomass was noted in 
C-  

par with JR-75  (37,92 	
a). 
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The interaction effect of varieties with weed control 

treatments was not significant on crop biomass. 

4.2.2.8. Harvest Index 

The data recorded in Table 26 indicated that harvest 

index under thiobencarb treatment was the highest (44.73) 

followed by hand weeding, oxadiazon and unweeded plot (44.22. 

43.93, 38.73%).. 

As regard varieties, harvest index was the highest in 

Purva (48.69) followed by CRM 13Y-32-41, QTR-75, Pusa-33 and 

Cauvery (43.98, 43414. 43.02, 41T18). The lowest HI was 

recorded under IR-.6 (40.2) . 

4.2.2,9„ Economics of treatments 

Table 27 : Economics of different weed control treatments 
adopted in main plots 

Extra yield 	Extra 	Extra 	Net 
over control (tea) return cost  

Treatment 	 over Treatment 
Grain 	Straw 	control (Rs./ha) (Rs`/h$)  

unweeded control 	 - 	 - 

Hand weeding once 12  14 	10.65 	2156,65 1249.50, ` . 907,.15 

Oxadiazon 1 kg/ha 7,.83 	5.,39 	1374..,_75 	450.00 	924„75 
pre emergence 
Thiobencarb 2kg/ha. 3.21 --"o,79 	

530.60 	434.00. 	36,.60 

pre emergence 

Rice = Rs. 168/9 	Labour charges= Rs.14.,70/der 
Note 	 = 

Straw 
Rs  « 11/q 	Oxadiazon 	Rs..140^ (Assur ec 

85 labours/ha for 	Thiobencarb =  

hand weeding 	 b ,f sprayer = Rs.s  6/day,. 
3 LQbon.rS/:: a for. 

hetbic10 spraying 

I 



Table 27 illustrated that oxadiazon treated plot gave 

the highest net profit (Re. 924.75/ha) as compared to hand 

weeding (Rs. 907.15/ha) and thiobencarb (Rs.96.6/ha). Hand 

weeding gave exd3ra return of as. 2156.45/ha while oxadiazon 

and thiobencarb gave only Re. 1374.75 and 530.16/ha over 

unweeded control. 
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DISCUSSION 
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The findings of the investigation in the preceeuing 

chapter are critically examined and discussed in the light of 

relavent literature available on effectiveness of oxadiazon 

one thiobencarb in controlling the rice we ci flora and varietal 

tolerance to these herbicides under upland rice conditions, in 

this chapter. 

5.1. .:-ill 6TUDY 

5,1 ,1 , :~tudY of reed flora 

The weed flora of upland rice estimated at 20 and 50 

daystage in the experimental fiela vias predominantly infested 

r by raonocot Weeds in the level range of 85.53 and 82.86 per cent. 

The monocot, weed flora comprised of G'rus app. (59.22 & 60,1u,, 

Commelina cornm
_ n?S (10.73 & 9.35 i-) Gynodon dactylon (8.26 L: 

8.35 ) andcchinochl0C spp. (7.32 u 5.0 %,), respectively. &n 

the contrary divot .weeds viz. c1i to alba reduced much lover 

intensity (8:19 
& 4.3E ) and other weed species (6.25 & 12.74) 

measured at 20 t 50 U B 
i lmosb similar findings have been 

reported by Sharma (1902), anon (1984) and t,non (19E6). 

The data on mean weed intensity portrayed in Table 5 

showed that ~yp_rus spp• recorded highest density because it 

reproduced vegetatively 
from under ground tubers besides 

propagation by viable seeds. La-kawiseGYn
---od _ dactylon also 

reproduced from vegetative propagules. cchiflQh a spp• are 

mostly associated predominantly with rice crop. Barnyard grass 

is the most competitive ws d in upland rice cultivation in the f~ a 

 MI 



world, Patro (1971) corroborated the similar findings. It is 

further revealed from the data that two predominant leeds of 

upland rice were mostly either grasses or sedges with scanty 

population of broad—leaved weeds. A ^ ,cot_ weed Conulelina 

cor:imunis tides a corimon .ocd of rice LL-c L'.s under Jabalpur 

conditions (..non, 1 9b4). . 

5.1 .. Int ,na ity of weds 

It is elucidated from the data in Table 6 that both 

herbicides ane hand weeding showed marked variation on plant 

population of dominant weeds at all intervals as compared to 

un:r eciec. control. 

The density of 	Lerus spp. ~~ 
~ 	reduced significantly 

under oxadiazon (Tosh, 1975) followed by thiobencarb(bhridhar, 

1974) treatment at different stages of growth. Oxadiazon being 

a. 
potential herbicide checked the growth of Cyperus app. 

dii arantially. The reduction was greater in the early stage 

than corr sponciingly later stages. This effectiveness of 

oxaoiezon was ciue to prolon Lersistence (about 8 weeks) and 

much adsorption of herbicide chemical on soil colloids which 

inhibited the growth of intact coleoptile seedlings of grassy 

eds at the emerging 
stage. 	

hile, the effectiveness of 

ihiobencarb was due to absorption of toxicant by the actively 

growing weeds in the early stage. Jhich controlled the weed 

population by killing the weeds through altering plant metabolism 

which u
timately inhibited the growth of shoots. 3ut the v

✓eed 

population increased at later stages of growth. lost probably 



Y 

the herbicide was short lived in the soil and rapidly degraded 

with the result late flushes of weed were not controlled 

effectively. Amongst cultural methods hand weeding was, efficient 

due to removal of weeds physically at an early stage and due 

to exhaustion in energy including smothering effect of crop at 

later stage. More weeds regenerated due to breakage in links 

of tubers which profusely tillered and developed into a new 

plants later on (Mukhopadhyay t a. 1986). Unweeded control 

registered highest weed density because no such control measures 

was adopted due to which greater mean weed intensity was 

recorded* 

The population of I2UtZJ2 was not inhibited 

significantly by any of the weed control techniques at an early 

stage. Hand weeding was not conducted upto 20 daystage, hence 

hand weeded plot was at par to unweeded treatment. Thiobencarb 

herbicide checked the intensity of Q,,. od °jq d .~ 	significantly 

at latterr stages (kulini & Jain# 1985). This might be due to 

o its slow a tiVitY (short lived herbicide) and due to supression 

effect of crop 
on weeds owing to the vigorous growth of rice 

crop. On the contrary oxad axon 
proved ineffective in 

controlling , the 
od sp.. density significantly at a l 

a 	1984) , 	.~, herbicide   showed pronounced 
stages (Tiwari , .A* 	

of ort 
effect on activity growing weed .n the early pha

se 	gr 

creased due to deactivation in the soil at 
but the weed density increased 

 the above 
 Trivedi , M. (1984) 6' .d growth stage.

controlled the 
weeding being pOtent~►a ►  method 

findings ~ Hand eed3. g 	
~.~al~~' ;~'~'~~ the 

weeds efficiently due to removal Of weeds phYs 

active side and later on popul
ation wasnot recovered due to  
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smotiurin. effect of crop canopy. .a. .. suits are 

perfectly in line with the finc.in. 	.. 	 • 	. (1963). 

arked variation in mean n................. 	 corimunis 

(Table 6) recorded under all treatments. 	otentialities of 

oxadiazon . ............at all stages (Tosh, 1975 and Trivedi 

intensity v/as on increase at 50 

Thu osediau 	
i. a broad spectrum herbicide controlled the 

v:eeo population effectively in the early sb3. JOCaU5O up-0 

this stage there was sufficient toxicant avlilablc in the cc. 

The weeds viero checked in the early stage by contact action 

on germinating seedlings, with the result shoot development 

was 5rgnteC as soon as they emerged and eventually death 

.. 	
uh at later stages the toxicant probably declined 

occur  
in tb. soil due to degradation of herbicide, resultin in 

hiher density of weeds. Thiobencarb failed to control 

arneiina £flfl1unis population due to its ineffectiveness on 

u 	
r upland condition (inon, 1986 & Tiwari 

the ric e 

at si., 1 	
eugb, aced population was significantly 

reduced at 	
.,th s

tage. The slow activity of herbicide 

on stress by crop 
 and other iced flora were 

and the competi  

the reasons for this reduced dn5itY. 

Hand weeding was not conducted upto 20 UJ, however at 

tile  weed densities efficiently due 

later stage it controlled 

weds 1 ftcr hand weeding operation, 

to cxtirpat.om effect on 

d5 5u
rg0d from the loft out pottiOfl ( .uizhopadh'tV et al 

- . 

 

of 	s JCS 
suprtvssod by best growth of 

1956). 	
Lab3r gron/til of 	 - 

the ciOP. 1growth of weeds could not establish superiority 



iha _.clinochloa egg. inc nsicy ace cont_oll c afficicntly 

by oxcyeazon, being potential herbicide at all dates of measure-

ments. docausa, oxadiazon was niggly selective on emerging 

intact coleo.ptile shoot of Lchinochloe due to which l°mcec shoot 

development VVas stopped as a consecuence of shoot entry of 

hay icic_ na tissues decayed rapidly and finally the dealth 

!?  occu_ 

	

	 the population ulation was on increase slightly at miu I  

;ror;ri c _ 	of rice crop. G luie.zon generally persists in 

the soil for about 8 W. • 	-pparantly herbicide declined up 

to this stage 4nd due to late emergence of weeds, population 

increased amicably at lat`ar stages. The pronounced effect of 

tbiobencarb ace visible at all stages of dchinochloa app. 

(k%atro t. Tosh, 1971). Because the weed readily absorbed the 

herbicide toxicant througiI •.:..._- i1zj coleoptile shoot and roots, 

bo 	
due to contact action .:Kic'h celled the weeds at initial 

germination due to the col, o;,-- - leaves bent longitudinally 

down-V r0 and leaves remained unfolded resulting reduced, 

photosynthetic activity. Un the contrary thioc acerb proved 

ineffective as against oxadiazon (3hagat of O1., 1)77), 

probably due to its lass persistence in the soil (short lived), 

weed growth remain unaffecteth land weeding performed at 20 

Lace controlled the weed population efficiently which maintained 

the wood stress free environrz~nt upto 35 daystage. Cue to 

co aieneoment of new weed flushes ornocl log increased in 

number again, however, the intensity v+as si
jnificantly less than 

the unweeded control (L.ukhopadhyaya 
	., 19b6). 
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The intensity or Wiclipta altia a dicot weed emerged 

quit- iota about a fortni0ht from the date of sowing: and it 

was controlled significantly by both the herbicides upto 20 

u-.:.~. Because, up to this stage toxicant was available 

sufficiently in toe soil dua to adsorption to the soil 

colloids. The intact plants were killed due to absorption 

af~ect of herbicides, but at later stages, both the herbicic:es 

failed to control the flushes of weed sic;nificantly, perhaps 

due to rapid degradation of herbicide in the soil (,.non, 19 4). 

..hile, hand weeding w.e.f. 20 ii-'o being the date of operc-Lion 

remained effective upto 35'daystarge. Due to regeneration and 

nova flushes of weeds between intra and inter row spaces of 

crop, weed population increased phenomenally under this 

treatment also. ;.owever, reduced density was noted at 

subsXc:ucnt stages, probably Cue to competitive stress by cre:. 

Bata on other a::cds consisted of dicot weeds was 

rocc;rded after a fortnight from the date of so,ving and are 

shown in Table - 7. Gxadiazon due to its prolon jpersistence 

in the coil as compared to thiobencarb, controlled the other 

weeds intensity significantly at all dates of measurement. 

The population of other weeds increased gradually at let-Cr 

r-. > 
stages due to degradative effectof herbicide in the soil. 

Versatile effect of thiobencarb was noticed on intensity of 

other weeds significantly upto 35 daystage of growth clue to 

inactivation of toxicant. Thiobencarb probably Was short 

lived in the soil and proved ineffective against dicot 
 

hence elevated the weed intensity merlcediy (Tiwari et al., 

1904). 	
bile, in hand weeded plot, weeds tine ged profuc ly 

With loryer number Cue to sufficient intra spaces and distur-

bances of upper crust of soil (i.iukhopadhyay, 1950). but they 
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were supressea efficiently due :o lush Crop arm.th ehic3 

failed  to attain potential growth. 3ahu c. Jens, (1 :66) 

corroborated the similar findings. 

Gross intensity of VIeeC: flora vas affectec si ni icsncly 

by we-:d control techniques at all dates of measurement. 
	eongst 

herbicides, oxadiazon controlled the total vviaec population 

efficiently duo to broad spectrum effect on weed flora, :D.~„i•._._ 

i~ynocono ° ca n and.cl eta 
alba. These results are in 

confiraity ''itih that of Trevcdi at al. (1934) and . ubbailt 

(1975), ThlOb nrb also markecly reduced the weed population 

significantly. jut it was not as efiective as oxadiazon 

(vita; 
cat et al., 1977 and Ferret 6 Simonds, 1977). The poor 

crop stand under thiobencarb treated plot from the beginningq 

and its loci pereist ~c- in the soil including, ineffectiveness 

shown against broad—leaved maac;s, perhaps was responsible in 

increasing the mecd population of total woes flora (~..urthy ~. 

c 	
Band weeding proved versatile method in 

ilubey, 1X30). 

controllin6; t}1
e weeds population at 35 daystzya. 	wile, at 

50 u,» due to soil disturbance, many tiny 'aaeds emerged in 

the inter row spacers 
f however, their growth was cilecl:ad due 

to lush growth of crop (Patel & Patel, 19 1). 

The weed population was not fo1Unc. co v .ly g l rll:seedy 

i
n aSSoCiation with rice varieties (ieanjappa 6 Krishnamurty, 

1 y). uenerally 
the weeds emierged `"ciGhin 30 days mostly, 

during; the critical periods and upto this stage there coo no 

marked variation among varietal canopy which could impose 

differential shading effect on weed density si Iii ic~ntly. 
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5.1 .3. - °iaht of dominant v✓ ecds 

i:eiyht of dyperus app. sho.:au declinin0 tree 

significantly under herbicida]. treatments due to greater 

growth inhibition caused by phytotoxic of:oct of herbicides on 

actively growing plants (r,"ulmi t. Jain, 1 9d ) . 	hue, iyperus 

spp. plants were dwarfed in hand wecdec plci:, c 	co lots 

the energy of tubers oaring to the nipping of primary shoo -,: . 

Tall plants vv/ere noted in control plots cue co severe:v - U, l 

crop weed competition. 

height of Cvnodon dactYlon 
was controlled e. ectiv:l7 

in hand -ceded plot at both the stages oc growth. Because 

primary tillers alonccV+ith rhizomes were removed during 

weedinc operation at 20 bbd, which depleted the food reserve 

of wnodon dac~LYl°n• 
Uue to depressing effect of crop, plant 

height did not recover at fat=.=r stages. chile, height was 

not affected by herbi.c= "`due to their ineffectiveness against 

Cynodon sp.(ipor, 19 ̀ ✓
. it produced greater height at 35 

daystage than in unV!cc . r ccf;trol. Greater height might have 

been resulted due to available nutrients, more space and eoi~:.: 

growth stimulating activity of herbicide. On the other h,u,, 

at 50 daystage, height declined due to sx~o--thering effect ox 

crop on weeds. height increases in control plot due to crop 

wd competition for light and space. 

The height of Com1l
elhi5courtgniS cclinad significantly 

to surface feeding 

in hand weeding due to mechanical injury 	at fatfer stages 

roots. Newly emerged 'vreeGS could not recover 

etitive effect of crop on tsecs. 
weight varied 

.ra 
due to comp 	 P^* 



significantly uncer oxadiazon due 'co toxic = _ ec , on doi: r,;eli na 

cunis p1-_:nLs• . Cxadiazon toxicant Was absorbed by intact 

plants from the early stage due to which, plants could not put 

forth greater ilei~ii.. But at later stage it was increased 

probably due co deactivation of herbicide and reduced crop.wsed 

competition. The plant height in thiobencarb treated plot was 

not significant as compared to unweedeo control, oeausa i.-c 

vias 
inCffect2ve against this weed (non., i u). 

ct~1ecd 	
height ',as al =ci:aC significfltl th 

ain 
oxeaiazon (ulr:: /, i i ). 	

.l though it inhibited the growth of 

i 	;o ;eves some weeds probably emerged lately 
weeds :~icenc_;, 
from untreatee zone of herbicide which escaped from complete 

killing and 
cue to some physiological disturbances their height 

killing 
 shortened. Thiobencarb follVed the same trend, but it 

not so potent-al as oxadiazon and failed to exhibit significant 

variation in height at 5J daystage (Kulmi & Jain 1985). On 

the other hand, hand weeding extirpated majority o 
	ede and 

late 
emerged °e

,c'.
a from the left out portions of weeds, failed 

to attain normal plant height 
due to initial set back of 

.d1O

d and supressi.on effect by crop canopy 

sti kc curs=s. 

The rice varieties Lic. 
oi; v y much in chef:: canopy 

dif eruntiations in the early 
s
tages of growth. But in turn weed 

growth was 
promoted 

faster than crop growth. Therefore, rice 

lint height significantly under 

could floe influence P 
variu t,us 	 and exhibited similar height. 
differcnt":f,ed control treatments 



	

LI  	VJC'  

uJ of 3yperuS tend to decline officiantly under oxadiazon 

cu 
 r c 	omth and reduction in plant density 
to inhibitiry Of' 

 

r 	(iL 	
jin 	 ost probably the herbicide transloc:( 

btteJ: 	• 	)tC cn: 
LCCUIJUj ted in leaved to toe toxic loyal 

.1.100 	 j 
loaf et:, !lth the result LI was rcc 

o
ckd he L-1 of Cyperus app. 

Jain 
loot (hut- b) population (Table 6) and 

o 
oi0ni- :c oly as compared to unweodad control. 

	

it 	
most afficontJ-Y controlled by hand weeding due to 

	

yrpation 	jCCd shoots- 
ti 
	

cue to sustained mochenical injury 

VyO(' 

	

	

1LI not recover fro m the left out portion of 
0roJt1 COU  

vja5d. 

LCS 
aruC index of 	

to on was not affected at 

a  

all, by chesO harbiCi 	
,obsbly due to ineffectiveness of 

these haih 	
ct icie5 against 
	woe ed (jAfl0n, 19041l# IsoreoVer, u-i 

was

hi5her in oxadiazon treated plot, than unjoded plot. This 

	

Cu 	
5oma s

timulating effect o oxadiazon, on growth 

niight b- 	
1 	

in hanC ;cediJ oifl to susttinoo 

sttUctu 
to 5jed5, pro

bably carried their parallel 

mechanical injU - the jeed densiCY and leaf size Oith the 

in 1.result Li reduced 5ubstanti3Y (Patel & petal, 19u1). 

controlled efficiently by 

li 	 also declined accordinglY.wither 

Ox 	
at  both 5t-j * 

i llo 	
sly 01 	

U size reduced in1 to fl 

	

of hOtbi 	
which probably onterC jjrD 

* city 
duo to phYtO° 	

tranbte in all parts of the pinto. 

apopla5t 
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Thiobencarb also reduced LAI upto 35 day stage, due to severe 

phytotoxicity. Hhile, at later stages, LAI increased to a 

greater degree than unweeded control. The cause behind this 

accelerating effect on LAI was inefficacy of thiobencarb against 

this resillient weed (Tiwari et al., 1984) including some 

stimulation effect on herbicide. While, excellent control of 

weeds was noted in hand weeding. Sound crop stand developed 

after elemination of weeds after 20 day stage which resulted in 
o smothering effect of 

marked decrease in LAI of weeds due to 
 

crop. 
pxadiazon showed potential effect on cchin

oc a density 

and because of 

deleterious effects of herbicide, L11 declined 

population 

mar keC
ly. Sir"ilarlY thiobencarb minimized the weed  

r, 977). 

and Lr as well sly 
nificantly at both stages(Leclai 	

1  

While,, hand weeding 
caused larger reduction in LAI and plant 

density as compared to thiobencarb herbicide. 

L;,I was not affected 
significantly by variety x weed 

control methods' Because of less differentiation in crop canopy 
 

effect on L~+l of weeds up
to 35 day stage 

structures, pepr~'ssing 
	 Hence, weeds exhibited 

was ;
lot noticed (Table 13 & Fig. 6). 

almost similar 1 of area index under all varieties. 

of weeds 	 at harvest 
5.1.5• ~x-~tter 	 L orus SPP. 

accumulation of 	—~ 	for this 

	

The dry matter 	 The reason 
vreeding (Table 10). 

	

ex hand 
	

weed 
shoots physically, 

was lowest and 	 removal of 
lovrest dry matt was due to r 

20 Dit. 1 	
further recovery of 

operations at 	 smothering effect of 
during te1ding inhibited by 	 weed 

dry matter accumulation was 
	 controlled the 

contrary, oxadiazon 
crop canopy• On the 

which 

resulted in reduced weed biomass. 

density efficiently 



	
- 	- 

thiobencarb r 	
em to affect the plrntineflSitY and 

growth of 	 sp. , hnc3 increseC dry I tear yield 

reocrcC (non., 

ry matter aCCUr.Ul 	0fl O 	OC 	 not 

the herbicides and even produced more dry 
contr011 	by any of  

niatter yield then unIJae000 plot. 	
inc, 	dactylon Was 

e pra astabliSl° 

	

	
the field an hebjC1C56 proved 

meed in  

irieffoct 	Hence, uncheck 	
cjrovith o viOOdS exhibited greater 

ory matter yiell than no vediflcJ treatwofle 
	 in hand . Thila,  

odad plot dry matter yielu 
1)35 1o1)3 C OUC 

to removal of 

at 20 	
and they did not reCOVO- at latter stages 

OC growth 

to 	
±vetion of 1)ed energy and 

51  1) )0I5mn0effect of 

cI'm)- ,  
of 	cli 	

1unis was 10 jest under hand 

We 	
because of thorough up_r00ta 
	

and removal of weeds 

1)jth 	
uri ourind o,ec.dind operat0 
	

Though, the second flush 

Of weeds 	
but due to 

smot ring 
0fiect of crop, 

dry vjeight 
remained lo;est. 
	

T.Iongst herbicthos, oxadiazon checked 

the grovjth and density of 
	

ol0 

£2BU0i$ from the early 

henc l01)st dry matter was recorded under 

Su 	
51giiantlY 

this treatmcmt 	
hjl°, thobonca 	

Checked the density 
01 

weeds different lly, but 
also 

affect 
the crop 

Because oc greater intruptiOfi for space and light for longer 

period in poor crOP stand, weed groJtl as vigorous which 

u 	
ir d

ry ridtr Yiel° 
S 
coflPar° o un cclod 

resui 

0 	
as afi 	

reatlY by 

0oflt10 

th 	
rbic°55 	

oxadiazon and 

weed control 	 - 	 y of weeC 
frO1I the 

thiobancarO docre 



LU 	;hich dry matter yi 1 	ecreesee amiCe 	. 	- - 

sLr.ilr insiflS 1-ecjaruin o,,aL:"LL--,-On snd thiobenCar-- 

corroborated by loch (1075) and non (107c), : apoCtlV!. 	.:. 

in h:nd v.eedoc plot c utO e tirpeciofl o 	physic 

Khurpi at 20 	
.., •;ec dry VJCiJht was loiact. 

.cL'i. 	lba romeifloc unaifoCtsO by both -cha herbicicos 

	

cuc o uncLcI:c çroj:h S 	 CI ; 	 cry riecUr 

increased cubsteintiSilY 	1 	,. 	.,iov1 of irat flush 

of vie do in 	w: 0-d plots 	... o 	ing fiect of crop at 

suhseciueflt
fr 1O\-5t eioiss yi1 o scliptc 

5 lIe:. 
TusiY

-0 or;c.:cs:;'500.5lY 

Ofct5O by both the h bicid-:, however, no significant 

0ifferenCuS eXhjStQC, as compere to un..eSc control. Other 

viers 05y  diCOtYlSOOflOUS which CrOp:cO in th: si1d a 

fortnight 1atur , after herbicidal treatr—'Ic- 	nce, upto 

this stage, due to s10 	rt10n of herb:.ci :, the weed 

was not inhibit' 	
ust1Y snd thus, dry weight increased 

conslder:J1Y• 	Tas dry 	yield in liand weeded plot was lowest 

po1ulation of other weed, species was highest 

Tsdle 7) 	
o lo: v;od strcss at 35 i), crop obtain-ad 

luxurr 	
-j which checked the growth and cry 	t'cer accuriulatioj 

5 
of weeds by smothering action. These findiflg$ 

of futUr flush  

arc in 	o jrmont to th5 fin incis obcineo undc-, jeelpur 

consitiofl° (-non., 

	

fotel eior s- o. ull -: 	s' so loviuc C cn hens u:wi, 

proes ely cu's to 0ffjcieflt extotmmn' 	
ect. Olsen & i-atol 

reraovl of 
(1971:") reported the similar finuifls 

	s 	 weods 

physically it 20 	reduceC t 	biui 	stically. 	rop 



attain 	ood gro'.r tii in the .,- G free environment which 

counter&ct2C, 	O --  . Lishi'S O l`JC:eds due to 

sUl Inc 	ry llt.'. er _ 1
•Sm0-L.I --=n 

	

	
)' 

; 

lo..cst. 

.r:.ons t iirbic , Q;[aiazon decreased he ', • d 1J10111~-:5:; 

to ronounced attect over ~:eeds, as couparcd. to 
efficiently due 	p 
tniobcncarb. The similarfindings are reported by ;u'.b;iiail  

at el. (1975) and ;..urthy 	
eubey (i90). cry matter yi:lc. en 

thiobencarb was rsor than oxa&iazon probably due to is ].n:` i:-'C"C-Vv j 

corn.:unis, Cyperus rotuncius, Cynodon 
n~ss against i;omn 	= ---~—~ 

deciylon 
and other dicot '.eeds l 

non, 1 06). 	once, ovar all 

proo.uction o1 dry mat 
	errmously iii—, under thiobencaro 

ccory c;e~c control ~,.,urthy 
~Iflich coui,_ nog !':ov'u " 

OJub'oy, 19U0). 
`arleti°5 C't1O+~1C° CIS: iscTcn ti L:l SrI10—il'.2.n( iii CC on 

a? which iniluenced the dry matter 
~r c,s clue to canopy differ- irn 

 

yield of Cyn S 60 
greatly (loble 10). It recorded relativo 

density o` about 60 
per cent (TaU- 5). The early varieties 

j75 and purva showed rapid growth witin 
viz. Cli ,~ 1 3– 2— 1 , 
greater height from the begininu up to 60 daystage. Ultim ccly, 

Cvperus spp. was significantly real o 
the dry matter of dominant 

~-  

under these varieties due to severe Crop ea3 d competition and 

smothering effect <s compared to medium dwarf cultivare. Later 

i ailec to inhibit 
t the yrovd-th of S y rus app. with 

cultivars 
ye jlstered greater cry u 	r y1 1Ci. 	lrnost similar 

the result, 	 _l. (1 78) and Venugopal 
by 5inglacher: 

results 
rJore reported ) 

at al. (1933). 



::aeds gan.:rally emarycd along ::it;' ' the crop fro;a 

and. -tine crop canopy of all the varieties did not 

vary :..uci, li.ne: dif 7:it wacu control treatments u to 60 

aaystc._-. '.ccordinc,•ly, the dry matter production was not 

n.c ;_c ,itly, due to variety x }.ie_ci control 

vaa _red plots .ri ds were removed by Kurphi and 
I,l i1L.nQ 	 i 	s 

thoroucil r raov l o: L' eei s ° G5 
achieves. Though, the weed emerged 

again due to regeneration from cut portions of weeds and 

germination of neV VJCd 
scads. But these later emerged waoc.s 

could not contributa much towards dry weight of weeds and thus, 

resulted maximum vied control efficiency (08. 7,). +lmost 

similar findings have been reportco. by 3isen and Patel (1982) 

and .non.- (i96). UXadiazon, a potential herbicide controlled 

11 	
growth of most of the reeds with reduced 

the ciensi ty as '-  

cry matter yielc 
Thus, satisfr)le wood control efiicioncy 

(50.1 ate) was achieved (ivianna
r-t 	•, 1974). 	ihilo, thiobencarb 

was ineffective against broad—leaves., weeds and did not affect 

the total dry matter accumulation of weeds effectively, hence 

it gave moderate VJGQd 
control efb ciehcy. The almost similar 

findings were illustrated by P.uxthy and Dubey (1980) and anon. 

(1994). 
5.2. C t6r 6TUiY - 

5.'.1 .  

p 
	length at different intervals 

nicer opulation m  



n:ifican _; . 	angst herbicices, oxadiazon 

than hand •;ia:ding. 	hue, 
ra3ultec sic nific .nt iy lo.. - 	resit Y 

the density unc.er thiobencarb plot was very poor and was lowest 

than both oxaaiazOfl and hand woeding estimated at 24 u.-.bb. 

intensity of rice declined substantially under oxadiazon, 

probably cue to its contact actiei: on intact plants (KulmiL' 

Jai, 19e5) and prolong pe sist<i:c - • Leaf  scorching and 

of intact 	c;lin s caused greater 
prorour,cC: :. neck injury 	 ~-  

mortality of l 	~rrt`~ 	or seedlings (-anon, 1986 and 

Venugopal at e3., 1 `% 	
° ~-o'''eVer, rice seedlings recovered 

hcrbici from 	c: '-•1 a ir .: latter stage of growth end levelled 
"`' 

off with hand weeded plot.. 

Under thiobencarb, the germination of rice inhibited 

initially, probably due to some physiological disorders caused 

by herbicidal toxicant which was available sufiiciently in the 

soil at early stage. Ultimately, plant stana Of thiobencarb 

treated —10i - 
c.Ltc>ct si c;nific ,ntly (Leclair, 1977) than 

oxadiazon. 
-1 

T11~ ricer i=opui.- ion '` 	
row length was maximum under 

hand weeded plot at all stages of estimation. It was not 

deleterious to plant stand, hence exhibited uniform rice 

population (Jahu & Juna, 1963)• 

o; ;-;.c~ variati~s cieclinac'. at 24 il,,.~, due 
The intensity 	- 

to subsiquent mortality caused by herbicides. The results are 

in confirrnity with the findings of henna et al. (19'. <) . 

Varieties besides L,-36 and F'usa-33 registered declinC trend in 

plant number due to mortality caused by crop weed interaction 



Lt 	 hla, i-36 and Pusa-33 of medium "ration shoaec 

grocta:. 	. 	
to :ad competition hence remained unaf±ecbed. 

The au 
arential varietal rcsistaflCC have been reporter by 

several s c,entists 	
.non., 19d6). The highest population 

roa length vies note( uncer le
—cu, foilo'I 	by dauvery, Lusc-33 

£urva, J-75 and 	
13_32-41 due to their anetiC6.l character- 

istics, respectivdlT 

OIL 
 The interaction 	
V :iot 	

COfliVOt 

treatments ias signifjnt as regards 
-biller population m 

ro length 5t 60 	
The he

rbicidal effect might have cused 

varietieS, as recjeroS tiller population. 

difforeutiel r35P00  

Lorest density of riC0 	
noted (Table 12) under tiüoeencarb 

plot as compared to hang wecdib and oxadiezOfl. The tiller 

numbers under oxadiazon 
vies on par to hand aeding in all the 

varieties besides 
LiQ 

13-32-41t v.hich exhibited significantly 

higher tiller numberunder hand vveedod plot. The tillers of 

J-75, Ih-36 and Cauvery viare nflUOflCed significantly by 

herbicides, greater in oxadiazon than thiobencarb. The 

ltirs to different herbicides might 

susceptibility Of these cu  

be due La differential resPofl5°5 	
uill 	.ehara (1981) and 

1111 & oankaran (1976) suport 
	the above findings. 

5.2.2. 	e!inL5m0i 

The highestrjortalitY was noted under oxealezon ti-acted 

effect. OxadiazOn molecule severely 
plots due to phytOt0X  

scorched the leaves thereby
'reducing the photosynthetic area 

which perhaps resulted  in 

 

tile g
reater mortality of the se

edlings. 

could not survive 
The intact seedlings in oxadiazon harbiCic  



.- 1o1 -. w 

and. rosult~c; in 24.38 per cent mortality of seedlings at 24 

The similar mortality of rice seedlings have also been 

r, porteec by Anon.:. (1986). However, greater number of seedlings 

recovered from herbicidal stress at latter stages, most probably 

due to deactivation of herbicides. 	hile, unaer thiobencarb 

t1-&e seed gerruination and seedling emergence was inhibited upto 

vary late stage cue to prolonged persistance of herbicide in 

the soil* The another reason might be some physiological 

disorders, caused by toxic effect of herbicide to newly 

developing seecdlings. The mortality of seedlings touched the 

level of 13.07 per Cent under thiobencarb treated plots. 

Sankaran 	Hli (1 9174) and i' non. (1 936) corroborated the similar 

findings. Hand. weeded and unweeded plots also exhibited 3.55 

and 5.14 percent  
mortality, being very lower than herbicides. 

Th
e moderate mortality in hand Needing treatment was due to 

soil disturbances, during its operation and mechanical injury 

to surf 	
feeding roots. Moderate mortality under unweeded 

plots 
was affected du` to greater weed stress on crop only. 

The v aric ti 	
showed considerable mortality due to 

tolerance shown 
by rice cultivars to herbicides 

differentialto 

(Chang 9 1971)  
cultural practic°s and due to inheritent genetic 

Interaction of varieties x weed control 
characte

r sitics 4 

techniques failed 
d to cause variation in plant number significantly 

da Stages of crop measurements. 
at 12 and 24 y 

. 5. 2 3 	Cr rowth stud . 
The grolth par

ameter s of rice crop such as plant heightp 

and r 'ere 
si-nificantly reduced due to 

L~~1 9 pl ant 
biomCiSs ,v 

~-zozn (~enugoal et 1. D 1 933 and  

phyto toxi c ~= 	c,L of 0x uo~ 



-non, 1 ;. 6 Lifferent.ial yellowing onc. n~.CrosiS ol 1vos 

c'- ac'. by 	- 	.00. 	dooic u Bi.c on_.fi 1 ;70) con_ircnea 

the uUV:' f1nQ:it:~"-. 	- _o :til parameter: 	l9iny  

OS compari:O 'co n 	 tr000:'e .i.. 	:.11ion(,J't tl"la gro .~,-- 

pararlct ors, L 1 and P lent bior.IaSS a:"Coverau at latter a.  ..-  

and ieI  to hr:nd :r din , but tae height romained. 

sustain 	;; 	r roatar L.1- arid plant biomass were the out 
:.. 	v ~ 

coraa to c.. hormonal e ~c ct of oxaciiazon on plant growth 

(non., 1 3). 	
'JhereaS, reduCi1on iI1 11i it l:os 1_-Obs1Jly 

to lesa crop a_ac competition. 

Thi obCncarb reuuced both plant hei•ji c soc. a.."± 

si(,niiiccntly, probably due to late emergence and low crop 

gtailC . 	rill", OUyh, 
the leaf area per plant anc leaf size aer.: 

hi,l"ler under thiobencarb ho:never, it was not reflected in 

fhe biomass per plant etas equal to hand weeding at 36 Lr( 

leti:er stages thiobcncarb also showed hormonal effect on ric 

crop r%,
bich probab -Y enhanced greater plant height and biora 

yield (.;non., 19"6). 
But LAI remained lowest due to poor 

canopy difforcflhaf5On uS compared to hand aJeding treatment. 

ii<<nc; 	
exhibited better grotii with regard to 

plant height n11 L•,l at e 
ach staira Of measuromor L (,ailu g  

1 qd„). chile, in unweeded plot, toe drovJtn parametHLs oars 

almost equal "to hand weedina anu even higher than herbicioc>, 

at early stage. But at latter stage, they declin~u ci. n!_l:_r. Wily, 

besides plant height due to severe plant stress. 

derby varieties exhibi"ced greater plc.; 
	l L 	Ll 

medium duration 	
ieties up to 60 day 

Stage (Tau! 16 ). On the 
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con~r.._y u~ harvest medium varieties like Pus =-33 and Cauvery 

heitea tallar plants than early varieties. bue to shorter 

r s 	1
y varieties exhibited faster growth than medium 

vari.zt.. 	_ .: h,;; 
other hand due to longer life span, medium 

_l. ed slo',%ly in height initiallY n attainAd 
vuriat_ .. :. 	o p~ 	 Q~1 

gre:t r l; ihc to.rurds m atu i tyr due to prOlon 3 tC;riain_-: in the 

_.: -, 	rr_ sic 
ci,a-_actersitics of varieties 'acre another reason 

c,_- :,:a :ng greater plant height. 

Tice LYl o 	
nt' varieties did not vary 

signi~icantlY 

upto 24 Oia, because almost similar coleoptilar 

plant stand.i:ras exhibited at this stage. Out at latter stages, 

cue to inuuced t±ileriny of rice cultivars, L l varied 
ssicant1y- Because of maximum tille_ing aria g cater leaf 

L..1 was greater in 11,-36 aria 1-usa-33 as compared to rest 

o f ti .: vorieti s • 
:hit > early cultivate produced less number 

of tillers, hane registered lo.s
, LS.1 as cossilpa reo to multi- 

tillerind varijtiCS. 

fhe plant biomass was maximum under Purva and Pusa-33 

up to 36 	

ystage probably due to vigorous plant growthe But at 

60 daystage, it was significantly higher under early maturing 

varieties. jacause at this stage they started showing 

diffurefC'iation towards boot stage and panicle initiation. 

Hence, accumulated more dry matter than medium varieties having 

slower growth due to longer life span. The same results vvrare 

by ,~non., (19<~i~). 
~OrI:o~7o1"at`'d b 

The variation in plant height of rice varieties under 

different vaned control technX,ues was significant at 24 DA6. 



The plant height of most of the varieties was lower un,er 

herbicides as compared to hand weeding due to phytotoxic 

affect of herbicides on saedlinys. The phytotoxicity hindered 

the chlorophyl assimilation process of plant and probably cr ,c 

some phys 
iological disturbances, thus resultinc, plants coul::e 

(,. & Jain 
not recoup their growth as compared to hand wo-dieci plot  

19-3}. The varie
ties viz. L.:1 13-32-41 and i'urva were tali~:a 

under oxac,iazon than thiobencarb cuC to their differential 

tolerance (3ueno & Cabanilla, 1971). .•hi.le, other varieties 

exhibited equal tolerance (Venugopel u al., 1983). LI and 

plant biomass did not vary 5t<nificantly at 24 daystac;ee cue to 

insignificant growth^ 

beCawe wor 	̀~.r nt Lout: to 
The varietal ~ol~ 10e r~~ 	 . 

advance in age of the crop up to 60 L33. Plant height of dHi.: 

13-32-41  was maximum uneer thiobencarb, whereas, i-75 silo roc 

significantly low st plant heighee under oxadiazon treatment, 

at 60 D..3 and at harvest. Oxadiazon was absorbed from soil due 

to contact action by plants which probably inhibited shoot 

development rsultifl8 dwarf plants. IR-36 exhibited tallest 

plants under hand "weeding at harvest. `chile, the interaction 

with other varieties failed to differ significantly at both 

the stagos(VenugoPalet al•, f 933)• 

iliorhass yield of Purva and 111-36 was similar under all 

treatments perhaps due to their similar behaviour for herbicides 

and cultural operations. However, CHM 13-32-
41 and Ji.-75 produced 

greater plant biomass under thiobeneerb probably due 
to their 

relatively significant 
tolerance to herbicide- 
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J-7 	
n i urva exhibited greater biomass under h _o c ncc :_',:, 

: 

While :i—. 6 gave higher biomass under hand weeded plot. Tha 

remesnin,r varieties yielded almost similar plant biomass under 

all treatments shop:l•n9 equal lola_Unce of v4r_Otis to he_bic:ic.x: 

and hand weeding. 

L+I of CicI 13-32-14, iii-75 and furva was at par prob bly 

due to their similar tolerance. 
	hi le, L,I varied widely •un.:er 

Pusa-33 and Iii-36. Cauvery shooed greaterolerance to oxacliazon 

which resulted in highest L+i than thiobenLarb and hand weeded 

plots. 	
li & 5ankran (1976) and Gill & P.:ehara (1951) also 

concluded the similar responses to heabcides. 

The 
variations in plant h i ht, pl,rt Biomass and L:. 

unuer particulLr t- aced plot at different 
of different cultivars  
stages also involved the factors like crop a-'ed_ competition,  

crop stand and control of weeds; respectively. 

5.2.4. effective  
and ineffective tillers 

Both herbicides increased the effective tillers as well 

plant. Oxadiazon as pre emergence was 
as ineffective tillers per p  

phytotoric to rice plant which result 
ed in higher number of 

ineffective tillers in proportion to effective tillers per plant 

as compared to thiobencarb and hand weeding treatments 
(tili 

et al. 1977)• Thiobencarb yielded better tiller number than 

s oxadiazon (jnon', 1926) but was found inferior than hand vreeo:.i;. 

whereas hand weedrn9 produced more effective tillers and lower 

ineffect iVO 
tillers per plant. The same results are corroborated 

by 3ahU & Jena (1968). 



Pusa-33 proeuceci ihioohest number of effective tillers 

fol].oewd by Uauvery, ii:-36, Clti•. 13-32-41, eurva anc ,i:,-75, 

respectively. 	hile, the ineffective tillers per plant were 

highest under Ii-.-36 and Cauvery. The reason for this 

differential production of eftecttive enu ineffective tiller- 

due to genetics) cdaracteristics of varieties and cumulative 

effect of herbicidal -coxicitY. 

The interaction of varieties with herbicides did not 

influence the effective tillers production (Anon., 1936) on the 

coat 	, 5
xhibited greater number of inerfective tillers per 

pl n  . .__,-36 and Cauvery exhibited more ine fee Live tillers 

uncer r,ec..iazon than thiobencarb. The profuse tillering of 

these varieties upto latter staOe, and susceptibility to 

oxadiazon, might be probable reasons for this differential 

«1,• ►  1970). ++hile, other varieties showed response (13ad2a ::t  

the almost similar tolerance, with regard to production of 

ineff(ctiva tillers per plant (Anon., 1966). 

5..2. Y lc 
attributin arame•t-ers 

Various agronomic parameters of yield viz. panicle 

length, weight, fertile and infertile grains, grain weight per 

panicle and sterility percentage varied significantly under 

different treatments. ihile, thousand grain weight remained 

unaffected. Amongst herbicides, oxadiazon alleviated the 

characters like panicle length (15.43 cm) panicle weight(2.1g) 

(T.,urthy & 1anna, 1984) grain weight (1.9g) fertile grains 

(49.22) and test weight (21.95x)• Because the rice plants 



	

- 	 j) 	• .a 	C5 to a lesar ::i. 

111,C11
rro-ilY ftCt5d tb grovJtl and devc3-opmant 01 iC c:o 

CflL crid thi 	
a61 	 on sink parameters 

th hi Lst starili- 
	obanC rb 	a va alt a d 

tho panicl 	n 'egth 	. .92 
 

iight 	ano 
 

t i 	d:Loifl3 
Thiobenc j b 	yud 	

nation and panici 

toz:c 	
ultimately the st_ilitY was 11i i 

rica duo to  

in this treE tm. 	
h-rOas, hand 	

had higher fertil 

and 1ooi stG------------ 	

an° higher test oa0ht (ahu k Jane, 

o ;,_ th tiie herbici  

V Lat- 	
e::eC1  a nifiCUfltlY in yielu 
	r,ccea. 

CXtTO early van 	es 
V. 	d 	

13-32-41 and 	75 produced 

C 	
grain weight and higher 	o her steile 

shorter paniCJ0 	GaUVOEY 

grains 	0  ,arcd to 1urVo, D--3 
	Pusa-33 and 

he varietal cheracte st 
	wr rauponsible 

i t 	
i.on 	yiol5 

fo 
	attributes. 

The 
1nter tion Oi van 	

with jbci. s 

si0nij-cant, On 	

rt' groins and panicJ length per paniclo. 

JR-75, prodUC 	

hhus fentilJ grains on longest paniclo under 

tI1iobencerb, but 
	exhibit 	

loaast. The differential 

geneticci consititut1Ofl 
of v

arieties at the molecular level, 

to 

might have shoal' this di1f°'' 
	

the  

herbicide (dill 	
Iehara, i' • 	

wa yielded lowest futllc 

grains in 03di0n plot. 	
vri 	showed almost 

similar tolerance in relati0fl to production of panicle length, 

f 	
st'i1 rain under 

	

ertile grains and 	
all treated plots 

(i-non., 196)a 
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3.'.6. Zild attributes nd harvest index 

The relative e±factiverless and proticienCy Of weed 

rrol 

 

technic,ues applied for controlling tae we--,6s, can be 

32C1 fro, 305 prouuctiofl of grain, straw and crop biomass, 

cc lie ctivs 1 y. 

uts in (bale 26) iucidtd tOot tOe ys aid of grain 

bios s5 POCrO cC5 

 

oxadiazon as compared Co han 
crop 

 

ieedinj (ill ot 	
1 377g. 	rodiE1ZOfl, adversely affected the 

dov5l 	.5flt 	cc'c' from bOa be3inflin 
end 	 o 	

sta9e, CUC to 

pny'o)iCJ -Y al c acting mO 
S - o  te parameters viz. 1ant 

popUieiOfl plant hoigat, effeCtivO tillers, 1rtiie grains, 

peniClO lent, weight, çrain weight, and 1000 groin eight 

declined with increased in steri17 	r' 	 G 70 ). 

UltiiCtalY to rain yiolu o 
	 94 	) 	sod 

;.anna 4 OuweY, 197; -.li at 
	., 	f/i; uriY 4 Liubey, 1930 

and i,.urthy Li J0enn, 19 	
) leading more strCu yiels to the 

ex tent of 43.93. 
harvest inchax. 3ompos1tv.y te yield of 

by the looter rdtio of s;rain yield ens decroasec 
bior;ass afacted  straw 

sinilicantlY as compar 	
o iond. JC3O!3. 	heraaS,  

yield Was on p5 
to hand cjeedind. fOe crop bi

omass, grain and 

s LraW yield deceased 
51q f i5ant 	under thiobencarb 

treated plots as compared to oxadiazon ( eubbiah 
	 1975 

weedifld ThoUgh, and hand 	

thiobencorb increased tiie panicle 

length, grain uveidht per paniGl0 
	cue rains ens plant 

bio.wse sioni 	
and also incre 0$CG tie harvest index 

(44.73, . out, due to the lowest plant 0pltion and 
	with 

hiaer imafieC 	
sillors eud 	

i 

n 	

p er ntaae (18.63), the 

live 	
ster  

yield of q  oin, 	Ii. 	
• a.. op iO S5 

decraesa3 significendlY 



..heroas hand '.resdinu recorded the highest grain 	s'crz:x: 

Y-e _ n l 	including crop biomass (bahu 6 Jana, 1968 and ..non, 

16e6) eu- eo reduced . c competition among all .reed control 

tecanicu~s. iiio grain, stray: anc crop biomass yield of 

un'WeeOQG _:ice as li.'s.. cue to severe crop aced COI?1pUti:i'i;:LOn 

stress. 

ic9ara1 ng the grain, stra'a one crop biomass yield of 

varieties, it is apparan'i: from the (Table 26) that the .yielc. 

increased along With maturity of varieties, other than Puse--33. 

because early maturin
g varieties enjoyed lesser photo perioc. 

due to their shorter duration and cloudy maathe_, curing rainy 

season. Hence, they produced lower yield as compares; to 

varieties With medium duration. The harvest index of early 

varieties was more as compared to medium one, probably due to 

their varietal characteristics and shorter life span. 

5.2.7. economics 
of treatments 

The oxadiazon was rao~ profitable herbicide amongst weer 

control techniques 
ti-ihich g<<v" maximum income (is.924.75/ha) as 

compared to hen: e eding (i:6.907.15 ) and thiobencarb (L.96.60/ha) 

(,non., 196). 
,lthouyh, oxadiazon was on par to hand weeding 

as regards profit/ha. however, due to low cost involved under 

herbicidal treatment, its not pro'cit touched the highest level 

(Table 27). on thO contrary hand 'weeding produced greater 

grain yielu, ou r cue 
to much cost involved in weeding operations 

its net profit ,Cclined considerably 
Verma t t3hard raj, 1661). 

It ranked second in profit after oxadiazon treatment. 
	IILC5 

involved low treatment cost, but due to decline grain 

thiobencarb 	 drastically 

e
nd strawyiel(;, ; e tr c profit d cline c. 

(!:-. 96.60/ha) . 
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SUI^NARY, CONCLUSIONS 	y 

N 	AND SUGGESTIONS  



JNj2RY,TcLUSIONS AND SUGGT3TIOIIS 

.l. 

Tha invtt° 0nttl',
1,01ntivc effnctivenc 	of 

oadia2Ofl nd thioboncarh on jroutb and yield p raators of 

erl' cultivars f rice" was carried out on sndv loam soil 

hnvJn, low orgT'fliC , tter 	nitrogen, high phosphorus and 

otaiUm with 	
ntjn Cpu 7.) ot Adhartal 

g5ortrent of 'ronomY, jowa•rla1 lTohru urishi Viehwa 

\Tidyalaya, Jabolaur (i..), uain jzhrit 1fl-7. 

The e;]. It woe loi out in 3liti-O 

four relicot-°'°' hevirit 24 treatments. The main blot 

treatments comprised of your weed control techniques irj 

unwecded control, hand weading once at 20 D • oxacliazon 1 k/ha 

and thiOhCflC5 	
2 lif/ima* both 	 r-  emergence. The 

sub nlot treat nt' consisted of six early rice varieties i.e. 

Cf1 13_32-41, 	
urva, 1R36, Pusa-33 and Cauvery, 

respectively. gcr)1CL 
	

treattlCfltS were compared with tent 

iiceded control treatments, respectively. 
weding and un  

The sowing 	
done on 12th July, 1996, in straight 

The 5ec1 rte of 100 kg/he as Used. The 

rOWS, 20 cmapart. 

ith c3Q 
kg nitrogen 50 kg phoshcuIsC 

cron was suflPl' °  
30 kg of 0otash thrOUc urea, DAT and riuricte of potst. 

	

1 	sft 	
pre onortenca 

Herbicides were ap7led one ey - ore tn:3fl, 

b hJo intrie o 
-1.10- 



n: >I 	„l : 	..ci ht, 	I 
on ~.o~.:inr~~a -.°eds with respect to .. 	. - - 	- 	~ 

harvest. 	The The stud was 
and eree-' biorass, mearura ~ -~~rior to 	t. 	study 

-~l-,nt hei?ht, L.'.I, 	1. nt hiorsass, 
also made on crop density, .. 

o.`_ective and ineffective tillers per plant, and yield 

attributin_ characters 
viz. nanicl_ lcngth, 	-_. ':t, grain 

eir;ht nor -o-..ic1 c, number of ,-=r ile and infertile grains, 

1000 gr-in ;aeirht, grain yi l 
,S-.w field and crop biomass. 

used stat ti' 	7 and important findings 

have been 5, w. rived as under. 

6.1.1. 	=iect on geed ,-rowth 

oxadiazon frovod potential on plant 
non,st h•~rbici c _s, 

on ul tion .=
_.s well as on _.ro .'7th o wCOdS. it controlled the 

efficiently due to 
broad-5Pectrum effect. 	The 

•-eed flora 
viz. e ;neS, -:ra.~~-s and broad-leaved weeds 

pre-dominant *eels 	J 
da=won and cl' to alba were affected 

be sides, Cynoc~on 
the contrary' thiobencarb nrov d ineffective 

sicinif icantly. on  

on the gro-:rth a0 ±o 
1d attributes of most of the greeds. 

Ho .raver, it shot'+ec rs` rl'Od ef
fect on ":chinochloa spp. a predomi- 

nant rice geed. 
The effect on 	2erus spp. was intermediate 

and quite low on cvn 	
dac- 	

n and other broad-leaved weeds. 

it failad to control th
e cro`'th of comrielina conriunis at all 

stages. Jhere's• conventional method. like hand weeding `;as 

found superior as comp0red to either of the herbicic .^. It 

g_,Ve .efficient control 
with regard to de.csity m, Ofld ``ro th 

of creeds includinO dry matter accumulation. 
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Varieties -lid not show differential response us . regards 

plant density, nlrtnt height. LAI and weed biomass. Like-wise 

no interaction of weed control techniques with varieties was 

noted t:ii parameters  of weed study. 

6.1.2. effect on growth and yield parameters of rice 

6,1.2.1. 	_j ffect on crop c"rowth 

• ., 	showed much phytotoxicity on rice seedlings 
Oxadl~-zon  

which reflected in slower growth 
and reduced plant density. 

totoxicit TI
T~S noticed with bending of leaves and twisting 

_ by y  

of neck of se 
edlings. Scorching and chlorosis was apparent 

e s o f growth , However, the recovery to normal 
at early stag 

growth 
was attained within a fortnight after treatment 

dwarf plants were observed under oxadiazon which 
Significantly  

`mss -, 
la bio 	

upto 36 day-stage, however, 
reduced L-,I and pnt  

plants  re cov 
Bred at lat-er stages and were at par to hand 

me reas, thiobencarb caused delayed germination, 
weeded plot. ;•  

ant growth and reduced seedling stand. The 
slow down the p 	 I. 

affected .seedlings 
showed dark green colour, thickened leaves 

d lamina due to plugging of the me ristimetic 
ben'~~ from mi 

tissues which 
dwarfened the plants at 36 day-•stage 4 However, 

ant height and biomass Ufas greater than hand 
rECOVery in plant  

weeding at lat
er stages. ThereaS, LAI remained lowest due 

stand as compared 
to oxadiazon and hand weeded 

to poor crop sta 
-~ b~.cides facilitated

greater crop growth 

treatment. moth her  

as compared to unwee 
ded control,° while,' hand weeding was 



1i 	- 

'i to r'=g%'. - 	
to "slant 1,ODll1•tiOn, h..siah i., L,'I and 

°CtiVr=1Y• 

=erent varieties were almost similar in  <o-.-th 

sta a, but they varied si ;nificantly 
ch~. :>rctaristics at _al 

stag a,  

i1t l ,
ter st-gee. -:arly cultiv_rs grew faster initially as 

comn-rcd i.o medium one" 
?hil, medium varieties cevelo_)ed 

oracauzllY anc. 'c lowly unto 60 day- 
stale. 

All vari^tiro shewed much better growth under hand 

C~adiaZon e::hi''~ite~! 
shorter plants. L`.I and plant 

weeding. 

bior'ess rename 
ci unchanged under all varieties e.n? was 

comparable with that of hand weeding 'treatment. 
	;hide, 

thiobencarb increased the plant height and biomass of all 

varieties. gut 
T and slant stand reduced significantly.. 

6•1•2.2. ;ilect on Meld attributin; characters 

The yield attributes viz• 
ffective tillers, panicle 

lengt'1, weights _ r' in weifht and fertile grains per panicle 

tits as compered to untreated 
incroased,by all the treatje 	

a 

control. The p0 cnda~itT of thiobancarb was establisbo 

on most of the sink parameters and proved much superior, 

than oxadiazOn• 

Later herbicide showed pronounces nhytO- 

toxicity on sink par 

meters and proved inferior to hand 

weeded treatm=nt• `hereas, 
hand eed1n4 elevated the yield 

attributin ' characters rer1arY.ab1Y• 
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ar0flC0 in ain] 

- aretora. '2 	
l3_32-4-1, 3 -75an I-3° culVora yicl4 d 

lo -ar nunb r od 	3 actiVa tillers an 
O3CUCOO naniCla lanath 

and 	ITht. 	3raifl .yoiaflt, 	0t3.l0 ra1.r1
ss  also shoo 	ccJ.ine 

to urva, ::auvary and :?u.aa-33 cultivor 	rsnec- 

ioiy. 	
3;: vor!atio3 lidfarod a nificntly in test ueinht. 

:.non:ut cultivara, jj75 and :ura ouhibited groatar test 

rod :o 	
l'a33' IR-36, Cauvory an(f. 03;-13-32-41 

cuJ.tiVorS, 
:.a20t1VT, 	

rro(uc.L0fl of indartiladralflS 

and. starilitw w .rcant3;? 	
01e5 t undor carlv vrictics 

The interaction : :---at od wood control tchnidUoS with 

variotias wa.s 01313cant on )rodUCtiOfl of inaf.3;ctiVO ti-1  

naniclo 1pt, Tortilo 
t -nin,  and in3eil :raina par 

wor.iCla. VarictjO° 0uch 

 

13_32_41, 	It-dO and 

tusa.-33,. roan050d wol' tO oaac 
2OSOO nd Furvasn Couv?r to 

all 
vori.atbaa o:;hibita' better response, 

iob'orb  
tr t!0nt 

ur3;r hand woe.hin 	
aa. 

6. 1 • d. 3. 

iarblC1 	
mn 

	

0 al treatments 
	OXad 	 thioboncarb 000n nd  

roducod tho 3roi' otraVl and crop bi0Lo5° Yield aT 

sipniaic ntly 
05 

coapr to hand 1oedo herbic
O traotToat.3bcncst 

h rhici a, 	
rOVC 

.otflt10l 	
ide 	increasod nd 

a 	d 

the gra2fl atra1 and 
crop hiO15-S° Y10 

513111 cofltlf than 

thiobanC 	

qaV noOr ncr500nco pith sliThtly 



inor 

	

er r cro b:LOr 	
yial6 an6 reduced stra1 yield 

r1° 

UflL 	)lO 	1ore, I Ofl 1 OCClfl 	gays 

	

cr 	eo:i:SO yirld over all other 

-s ca heghar 
vnri1' ruse-33, 15 36 n6 

rain enc straw 	
ouct'° 	Cc1 --rocl to uTC, j-75 and 

0i 1332-41 	
rrlY noturiT, 

	

pbs intcractbofl o5 v: 	
tirs yith di eras 	cd control 

tochnj 	- 	not cc 

G.1 2 4 • . 

to 	
sin], 	r5t0rc the grain an4 crop 

Duo  

biOiO 	rati - 	

ite narrow undr thiobencarb treated oln 

whiCh reau1tD jfl exir05° 	J5t ifldO closely followed by 
ha 

 

ban wenginj 	
00scOn. isoreas, 

 due to greater -hyto- 

toxicity n -J6 attrutJ ch0rt0 
	the haT3et 

I . .on treated 
low'st cancer 

05ai 	
plo :0. 

7-Cr", 
varieties with shorter 

life arn. acCulst0dl less 
1s  

str31 yield as 0pared 
to ne6iu VOC 	

Ionce, early 

varioti0 
71 1()! 
	higher 	than 010511th0 000S. 

Varieties FuTa 

cnhibit0 	irb 	
III 	

lo 	
1t 	1J noted under 

1236. 	
SbilC? i-Il eS almost 

	
ndsr 

w 	

rest Of the u  

VS 

6.1.2. 

	

hofl wee4i
fld gave sigfli 	

ma5i0 grain and straw 

yield, reSU1t1 hit grOS5 return as conpar0d to other weed 
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con-f roiL t rssis nt5. Cut, tie to high cost invo1vn- in reeding 

Oarati5fl, hsfl -: odin 	orocl less economical nathod than 

o: 1 7. o. 
i a z o n 71 icre, the gross returns were less, but clue to lower 

cost 	0: 1050n treatment, it refloctocl in more profit than 

hn0 uoo0in . Cn ties other hon-cl, Cue to poor grain nd straw 

il, thioieenCO 0  gave margin-al --rn-fit inspitO of low cost of 
ol  

0. 2. r'on-clusionS 

:fter suicr:orisi-iJ tho results Of tho 	rimeflt, broad 

conclusions dram ore :- 

1. 

 
The asooccatan road flora of upland rice was Cyocrias san 

	

notion 	
ctLl0fh Commeli-a conriuns, CchinOchloa spa and 

	

Odin-ta 	
a. jj0dt seeded rice crop hod to compote 

of 
mainly with 

 

union-cl fil- 

2. One hand 	ecin j  at 20 C3 gays o:zcallaflt control of wa4 

with ma;cifla groin and straw Yield of rico. 

3. OxadiaZofl j. kg/ha as ore emergence p
rove-,I potential 

herbicide and 
contr0l0d the sedges, grasses and broad-

weeds yjth 50-1 0 _or con-f  weed control efficiency. 

4. 
2 im,'hacsn-re emergence gave moderate weed 

control with 21.03 per cant weed control 
efficiency and 

controlled chiflocflh2 sPP 30ectdlY But it failed 

h to control bTOOdj_beavaa weeds and ad adverse effect on 

rice crop with loweSt net profit (115. 96.60 
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5. The weed density and dry matter yield did not differ 

significantly in association of rice varieties. 

6. ;,ll the rice varieties exhibited better tolerGncc to 

oxadiazon end gave Higher mein and stray yield as compared 

to thiobencarb. fjoviever, the interaction vla-s not 

significant. 

7. 
Oxadiazon proved eConomical and convenient method of weed 

control for early rice cultivars with highest net profit 

(1• 924.7)/ha) under upland conditions closely followed 

by hand weeding (Rfl. 907.15/ha). But with local labour 

available hand weeding will be more economical with higher 

yield. 

1 urth•~r sucuaest~ons 

1. 
The experiment should be repeated to confirm the above 

findings. 

2. 
The herbicides should be tested with their lower and 

higher levels. 

3. 
post emergence application of herbicide granules needs 

to be tested. 

4. 
Other potent rice herbicides should also be tested 

alongwith oxadiazon and thiobencarb herbicides. 

5. 
The rice hei7bicides should be evaluated on medium to late 

varieties under both upland and transplanted conditions. 

6. 
Thiobencarb should be tested one week after sowing as 

early post emergence. 
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APP3WDICES  



APPM DICE S 
Mean sum of square for population of :'oninant •:feeds/m-2  at different stages 

	

Source of 	Croer s  spp. 	Cynoddactvlon 	Commelina communis 	Echinochloa  app. 

	

variation 	df  2̀ 0D:3 3 OAS 50 DAS 2ODAS 35 DAS 50 DAS 20 DAS 35 DAS 50 DAS 20 DAS 55 DAS 50 DAS 

Replication 3 15.20 5.85 1.33 0.68 0.75 0.25 3.70 2.31 0.85 0.13 0.66 0.68 

	

'.C.methods 3 295.46 870.44 759.07 	3.55 67.19 50.65 	9.46 72.11 52.32 63.23 64.02 40.15 

	

Error (a) 	9 10.56 	5.79 	12.20 	2.51 	0.45 	0.53 	1.80 	1.40 	1.29 	0.72 	0.19 	0.63 

Varieties 5 3.19 1.06 1.06 0.41 0.27 0.08 1.19 0.70 0.29 1.56 0.27 0.09 

•;.C. x Var. 15 	0.58 	0.67 	2.24 	0.79 	0.48 	0.32 	1.65 	0.51 	0.31 	0.45 	0.17 	0.14 

	

Error (b) 	60 	3.40 	1.56 	1.48 	0.45 	0.44 	0.33 	1.18 	0.83 	0.78 	0.84 	0.28 	0.25 

z 
w 

Source of 	 =cliota alba 	Other weed species Total weed population 
variation 	di  20 DAS 35 DAS 50 DAS 20 DAS 35 DAS 50 DAS 20,DAS 35 DAS 50 DAS 

:replication 3 2.69 4.22 

-WW.C.methods 3 24.60 15.24 

terror 	(a) 9 0.92 1.15 

Varieties 5 0.52 0.09 

.C, x Var. 15 0.35 0.23 

Error (b) 60 0.29 0.29 

2.13 2.73 2.45 4.35 8.29 2.91 0.92 

2.55 51.27 145.97 90.73 380.31 725.50 556.35 

0.97 1.35 0.89 0.63 12.88 2.82 10.80 

0.10 0.16 0.48 0.20 2.12 1.99 0.90 

0.14 0.11 0.32 0.18 1.71 1.25 1.75 

0.24 0.32 0.49 0.38 2.65 1.52 3.18 



:iean sus' of square of dominant weeds at different: stages 

or hei•~ht 

Source of 	 C-y erus spp. Cy_nodon dactylon Commelina commune Dchinochloa spo. 
variation 	di 35 DAS 50 DAS 	35 D'?S 50 DIES 	35 DAS 50 DAS 35 DAS 50 DES: 

Replication 	 3 	6.29 	33.41 	3.30 	72.17 	7.04 	13.23 	6.30 	70.32 

?'eed control methods 3 3386.97 1246.37 1473.78 1222.91 953.35 2123.40 2209.40 1074.84 

Error (a) 	 9 19.18 14.72 4.41 34.50 11.25 48.28 26.45 58,36 

Varieties 	 5 2.18 21.31 1.22 22.54 3.35 13.43 1.91 23.241 
"Teed control x 

Varietie515 6.01 10.25 5.22 15,71 3.12 12.23 5.07 32,02 

error (b) 	 60 19.91 29.42 12.30 44,80 6.09 27.57 3,81 46.0 

For LAI 

Source of C ,erus spp, odon dactylon Commelina communis Dchinochloa spp. 
variation d° 3 	D'» 0 D;NS 35 Des 0 D:.S 35 D?1S 50 DAS 35 DAs SODAS 

Replication 3 0.009 0.109 0.0001 0.0002 0.0019 0.0027 0.0010 0.0014 
T.-teed control methods 3 2,896 3.896 0.0192 0.0108 0.1204 0.2666 0.2011 0.1032 
Error 	(a.) 9 0.024 0.044 0.0006 0.0002 0.0035 0.0005 0,0004 0.0014 
Varieties 5 0.014 0.013 0.0009 0.0007 0.0008 0.0001 0.0019 0.0001 
Weed control x 

Varieties 1 0.011 0.014 0.0006 0.0003 0.0016 0,0017 0.0016 0.0002 
Error (b) 60 0,007 0.016 0.0004 0.0003 0.0031 0.0036 0.0084 0.0004 



Mean sum of scruare for dry matter of weeds at harvest (g) m-2  

Source of 	df C2Merus 	nodon  Commelina Echinochloa Ecliota 	Other 	Total 
variation 	 app. dactylon communis 	spp. 	alba 	weeds 	weeds 

	

Replication 3 4.99 4.84 56.31 	70.8 	0.01 	24.66 	41.72 

	

-;7,.C.methods 3 2113.07 1379.79 34131.51 12934.28 	2.30 	56.62 116277.82 

Error (a) 	9 	18.84 	8.52 	184.00 	68.98 	0.13 	16.35 	110.82 

Varieties 	5 	48.43 	25.96 	463.50 	136.54 	0.55 	4.32 	473.36 

I.C. x Var. 15 	27.98 	14.92 	333.84 	117.73 	0.34 	8.27 	395.25 

Error (b) 	60 	16.77 	11.03 	348.81 	71.03 	0.20 	15.56 	320.51 

Mean sum of square for :-  
N 
UI 

Source of 	 Rice populatip/m 1  row length 	 Crop plant height Variation 	df 	12 DAS 24 DAS 	36 DAS 60 DAS 	24 DAS 36 DAS 	60 PRO At harvest 

Replication 3 1.33 1.83 2.47 0.40 	2.25 116.44 120.33 35.04 

W.C.methods 3 28.14 32.84 24.09 24.51 92.82 136.15 124.95 84.36 

Rt t (a) 	9 	0.74 	0.86 	1.26 	1.42 	8.36 	55.95 	11.13 	7.42 

Varieties 5 1.72 1.21 6.61 8.71 27.55 115.38 1136.64 124.68 

P.C. x Var. 15 	0.21 	0.27 	0.84 	1.06 	4.89 	7.30 	25.48 	33.93 
Error (b) 	60 	0.18 	0.216 	0.54 	0.46 	1.04 	5.49 	9.77 	15.44 



Mean sum of square for :- 

Source of Crop LAI Biomass/plant at  Effective Ineffective 
Variation df 24 GAS 36 GAS 60 DAS 24 DAS 36 DAS 60 DAS harvest  tillers tillers 

Replication 3 0.020 1.57 3.19 0,0006 0.0092 0.233 0.51 0.308 0.044 

.C.methods 3 0.326 23.37 14.82 0.0061 0.0707 0.459 12.95 1.83 0.093 

Error (a) 9 0.008 2.10 1.87 0.0317 0.0065 0.149 1.50 0.31 0.015 

Varieties 5 0.014 29.66 2.87 0.0006 0.0246 1.692 16.20 2.39 0.475 

",.C. x Var. 15 0.007 8.03 1.11 0.0002 0.0077 0.393 1.64 0,22 0.055 

Error (b) 60 0.006 2.33 0,33 0.0002 0,0074 0.036 0.73 1.13 0.020 

Mean sum of square for :- 

Source of cf  Panicle Panicle Fertile Infertile Grain wt./ Test Grain Strgw Crop 
variation length weight grains grains panicle weight yield yield biomass 

Replication 3 0.60 0.12 49.01 5.22 0.11 1.12 0.86 0.77 0.77 

.C.methods 3 9.20 4.32 683.93 79.39 4.12 0.04 15.72 5,26 20.97 

Error (a) 9 0.71 0,4 77.35 2.54 4.38 0.41 1,79 0.53 1.31 

Varieties:, .5 50.=3 4.39 452.63 356.70 3.71 39.20 9.80 5.62 13.75 

7 .C. x Var. 15 1.63 0.47 165.72 20.33 0,41 0.41 2.66 0.33 0.71 

Error (b) 60 0.709 0.305 64.53 10.90 0.27 0.28 6.37 0.24 0.43 

r 
N 



VITA 

ih c_,cor aac corn on :_5th Sun, 19:,t 	t 	lla.- c 

Uhurani, Telisil and Listrict hivpuri (1.1). :, Co::a:le~a.. 

the taar .,econuary acucation from Shortly Vloyaloyc., 

hiv1,U_:i in the year 1973. ho took admission for 3. c.(,,._j 

iii Collo~e of rgbriculture GvJalior and com,zpletoo it in 

securing an GLiu of 5.47 out of 4.00 scal•a. Then in tip2 

same month he joined the service as Lp ;er i v_si on Tea;c.. _ 

in ihartiy Vidyalaya,':,hivpuri and served for ten months. 

he was appointed as gricultura aeveloprient Gfticor in 

„griculture epartl::unt of ..ac hya 1 radesh in 1 S73 and carved 

as i,griculturo _, 	sion L li cor, ,,, riculture r:i_c _- 	cer 

(on deputation, UCO JL~nk) and Darden uporinten( _. t. _ii 

th_ year 19 	h 5O . .'=lotion as ;senior ,.griculs_r 

u velol:;mc nt Uffi . - 	time he was selected, for Post 

Graduate 	 =on under ,.orld Hank ;,theme and he dot 

au;nission in the llepartrnent of  rronorny, Jeviaharlal iiahru 

Krishi VisbVJa Vidyalaya,'Jabalpur as'in–service c.ndic-,:. 

;,e obtained an GCur , of 3.40 out of 4,00 scale and is gc. 

by submi~tinc ci,is tuesis in  
to accomplish the sane Y  

fulfilment of the requirement for ;.:°.~c• („J) degree. 
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