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percentage. Weed index values in Table 19 revealed that 

highest percentage reduction in wheat yield was exhibited under 

fluroxypyr 0.75 kg/ha POE closely floowed by solid row 

planting with normal seed rates, no weeding and bi-directional 

planting at 15 cm with normal seed rates giving 29.35, 

27.88 and 26.57 per cent index, respectively. As furoxypyr 

was phytatotic on growth since it was epplied as POE most 

probably due to its higher concentration which alleviated 

most of the growth and yield attributes due to which great 

reduction was noted in yield. Koziebi (1987) rep ort es 

slight acceptable visual crap damage. Seeding with normal 

seed rates showed no distinct advantages either planting 

wheat crop in closer rows or cluster rows (15 x 15 cm). 

Majority of weed  escapes were responsible from inter row 

spacings which caused severe reduction in yield due to 

competit tonal stress on crop plants. Though the yield 

attributes trended upwards besides test weight which was 

lowest among weed control treatments due to which reduction 

was maximum. Similar trend was followed by no weeding 

and cross sowing with narrow rows under normal seeding 

rates. 

Herbicides either as pre-emergence or POE proved 

eEEieficiQas and proved much superior to no weeding and 

cultural treatments. Isoproturon PH registered low dry 

matter accumulation of weeds with high weed 
control 
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CHAPTER I 	 `'~ 1• 

INTRODUCTION 

Wheat is the most important crop of the world. In 

terms of both area and production, India today ranks fourth 

among the wheat growing countries of the world. During 

1985-86 the wheat occupied an area of 23.07 million hectares 

in India with an production of 46.89 million tonnes per year. 

iYhile in M.P. wheat is grown in 3.60 million hectares with 

an annual production of 4.13 million tonnes. The average 

yield of wheat in A^..'. is 11.46 q/ha being very low as compared 

to the average yield of 20.32 g/ha of the country. 

The constraints of low yield may be attributed to the 

non-adoption of new production technology, which involves the 

use of high yielding varieties, costly inputs such as judicious 

use of fertilizers and timely irrigation. The crop had to 

fac^ the cased competition during the growth cycle of the 

wheat crop. The weeds compote for nutrients, space, light 

and moisture during the growth cycle of the crop. Apart from 

these, resilient enemies, i.e. grassy and nongrassy weeds, 

reduce the yield of wheat, considerably. The improved technology 

would certainly fail in boosting the yield of wheat if weeds 

are not controlled properly in time. 

1 
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The severe infestation of woods like Phalaris minor, 

Avena spp., Cheno*>odium album, Trifolium flagiferum are 

posing a great threat to wheat cultivation in India and b..P. 

in particular. The introduction of wild oats (Avena 

ludoviciana) and canary grass (°halaris minor Rotz.) in dwarf 

wheat reduce the potential yield by nearly 50 per cent (:?ooda 

et al., 1974). Various researchers estimated losses to the 
tune Of 10 to 82 per cent depending upon the nature of weed 

flora and relative intensity of weeds (Mukhopadhyay et al., 

19621 Gill and Brar, 1973 and Pandey at al., 1981). 

=part from resilient enemies, the other dominant weeds 

which invade wheat crop includes  Anagalis arvensis, Medicaao 

denticulata,  Melilotus alba, ynoc1on  dactylon,  Cichorium 

in bus,  Ccnvolvulus  a v n_ is,  Paspelum  spp., Sonchus arvensie 
and nia  iii_  an. etc. Thus they are causing much damage to 

wheat crop in wheat dominant areas. 

Control of grassy and  non-grassy weeds is one of the 

most important steps in crop production. : ost of the farmer's 

time is spent in the battle against weeds. The farmers have 

been compelled to resort to  special attention in controlling 

these resilient enemies of dwarf wheat. It is thus felt 

essential to realise the pressure of grassy weeds in wheat 

crop. Unless weed competition is lessened, it is impossible 

to harness the full yield potential from dwarf wheat. 
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Different methods in vogue are prevelent for 

controlling the weeds in wheat fields in India. since 

ancient times, farnars adopted conventional methods in 

controlling the weeds in wheat crop. With the advancement 

of knowledge and availability of better tools, the methodology 

of weed control changed  altogether. It is even asserted that 

many age old practices such as hand weeding, hand hoeing and 

intercultivation by implements are primarily intended to keep 

the weed population under control. These techniques did not 

work well in case of perennial weeds such as  Cirsium arvensi5 

and eonvolvulua arvensis etc, 

Closer planting at 15 cm, with 50 per cent higher seed 

rate and cross geometry have shown distinct advantage in 

reducing the stand of 'ha is minor in dwarf wheat at a 

number of places in the country. Although cultural methods 

are quite effecter in controlling the menaces of Phalaris 

minor  Reta•  as well as other weed flora, but due to unavaila-

bility of required labour to all farmers at right time and 

unfavourable weather  conditions to perform manual operations, 

lot of damage is done to wheat crop. Valuable plant nutrients 

are also depleted if weeding is done 2 to 3 weeks later of 

weed growth in wheat  crop. 

Therefore, any modification of the environment through 

cultural manipulation  may have intense ecological implications 

on the weed associated with the wheat crop. 



4 

information on manipulation of crop densities through 

enhanced seed rate so as to obtain optimum plant stand for 

getting the smothering effects of crop on weeds is available. 

Varying results on this aspects are reported by many weed 

agronomists in the country. Increased seed rates than normal 

have given economic results, despite-' of the costs involved 

due to increased seed rate. 

The cost of controlling the weeds and the losses from 

failure to control them are born in mind by many farmers. 

Therefore concentration on non-monetary inputs like plant 

spacing, seed rate, cross sowing, sowing time, synchronizing 

with the environmental conditions in such a way that it becomes 

most favourable for wheat crop and least to weeds. The results 

obtained in the country reveal that combination of higher seed 

rates and cross sowing not only suppressed the weed growth 

effectively, but in contrast, increased the yield of wheat 

crop simultaneously. Although, several methods for controlling 

the weeds in wheat crop are available, but none of them is 

without drawbacks. These methods are tedious, costly and time 

consuming and needs so much manpower than the work is often 

abandoned during the peak period of labour reruirement. beside 

aforesaid limitation, those cultural methods disturb the soil 

crust scatter the weed seeds, breakup the dormancy, rfaanage 

surface feeding roots  and increase the risk of excessive 

dehydration and erosion by exposing and losening the soil. 
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To overcome these difficulties met with the traditional 

methods, weed control by chemicals is resorted to, which is 

ef'.ective, easier, cheaper and many times faster than the 

traditional metho-'s.f The efficacy of these chemicals depend 

on their properties and behaviour to activate the soil type. 

soil moisture, rainfall, temperature and pH of the soil. Thus 

a particular type of herbicide is, therefore, able to work 

well under n given set of conditions. Differtnt formulations 

of these herbicides are avilable for controlling grassy and 

nongrassy weeds in wheat such as isoproturon, 2,4-D EE and 

fluroxypyr etc. Isonroturon (;iocilon) a member of the substi-

tuted ureas characterised for their broadest spectrum in 

inhibiting the grassy weeds and ;as tested primarily to control 

grassy weeds in dwarf wheat, but its efficiency to control 

-Needs was higr for wild oats and broad leaved weeds. '?hereas 

an age old herbicide  2,4--) controls mostly broadleaf weeds 

in cereals and its range of action is limited. Most recently 

Dora Chemical Company has developed a new formulation named 

as '0terane-2' an nrorOscd for killing dominant wend flora 

in wheat crop,, 

These herbicides  have shown great promise as selective 

grass killer in cereals either applied as pre- or post-  emergence 

or applied mixed with fertilizer wTich would prove effective 

in eliminating  the weeds in the early and mid growth stages 

of the wheat crop. The competability Of these herbicides 

with fertilizers need to be tested for economic returns. 
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Under semi-arid tropical conditions, the favourable 

temperature and illumination regime, not only provide scope 

for multiple cropping but also favour rapid multiplication 

of weed growth which would compete with food crops. In India 

till today not much have been achieved in controlling the 

grassy and nongrassy weeds by traditional herbicides °'nd new 

herbicides. Efficacy  of the new herbicides depend upon the 

interaction of agroclimatic condition of the place. It is 

of paramount importance to collect precise and accurate 

information regarding  their suitability, selectivity, their 

time of application, dosage and combination to control weed 

spectrum as well as their effect on plant growth, yield 

attributing characters,  yield and quality etc. of wheat crop. 

It is thus considered essential to evaluate potential herbicide 

as well as appropriate cultural method for their effectiveness 

against obnoxious weeds. 

Keeping the above facts in view the present investigation 

entitled, " Comparative efficiency of herbicides and cultural 

methods on growth, yield attributes and yield of dwarf wheat 

(Tri  ticum uQa1 	L.) var. :H-47" was carried out during 
Rabi  1989-99 with the following objectives *- 

(1) 	To find out the most effective herbicide or 

cultural method of weed control in dwarf wheat. 



(2) To find out the effect of different weed control 

treatments on growth and yield attributes of 

dwarf whe-,t. 

(3) To evaluate the effect of weed control trezntnents 

on density and dry matter accumulation of weeds. 

(4) To study th^ offcct of close row spacing, high seed 

rate an,! bidirectional sowing on the density of weeds 

and their relative effects on wheat crop. 

(5) To find out the most economical method of weed control. 

(6) To evaluate the compatibility aspects of herbicides 

with fertilizers on growth, yi^ld and economic return 

of the wheat croP• 
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REVIEW OF LIT]RATURE 

Relevant literature available on crop weed association 

and weed control devices pronpte-1 by dramatic growth of 

herbicide research followed by technological developments in 

cultural methods in wheat crop have been reviewed in this 

chapter. 

2.1 Cron :rimed -ssociation•  

It is the coexistence between crop and weeds so that 

thoy r.revoil in the similar ecosystem. The requirement of 

weeds for their growth and development i.e. nutrient, moisture, 

light etc. are similar to the crop. The associated weeds may 

be similar in their morphological features i.e. P. minor and 

Avena ludoviciana in wheat. 

hauda and phrcike (1980) reported that weed flora and 

1d 'fir in! nsity in wheat fields in Punjab and Haryana were 

recorded. teed flora i.e. P. monor, A. ludoviciana, 

?'. parvi`lorr,  ,  Melilotus indices, 2\nagalis arven'sis and 

Convovulus  axv is  , 8nd Avena fatua were note ? among monocots 

fl or 1' _'.r`^...orn= maxicane in dicots. 

'lit 	(1985) reported major weeds of the experi- 

m^_ntal field vi . Trignthena nortulacastrum L., Zchinochloa 

8 
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colonum L., Dactylocteniurn r.tium L., -':-.-perus rotundus L., 

Digera arvensis, Parthenium hystcr.-ophorus and Convolvulus 

arvensis. 

Jain (1987) postulated that the experimental area was 

infested with Phalaris minor Retz., Chenopodiun album, 

Portulaca oleracep, Trifo ium flagiferum, Digitaria, cyparus 

rotundus Pers., i;elilotas albs end other weeds. 

Tiwari and Eisen (1997) stulier7 crop weed comp-tition 

at Jabalpur in 1979-92 and reported in crop of wheat, gram, 

peas, linseed and safflower infested with P. minor, Chenoo odium 

album, Melilotus app, Cchinochloa app., Trifolium flaviferum, 

Portulacn olaracea, 	nt.D.tus. 3olanum nigrun and 

rasnalum distichvm. 

2.2 Crop weed competition  t 

Crop competition is ona of the cheapest and most useful 

method a farmer can use. Plant competition is a natural force 

whereby crop and weed plants tend to attain a maximum combined 

growth and yield with the development of each species being to 

some extent et the expense of the other. The competition 

between weeds and crop is severe when individual species 

competing are alike in growth habits, method of reproduction 

- demand upon the  similar environment in which they are 

nurtured. Often it moans using the best crop production methods — 
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method-- so favourable to the crop that weeds are crowded out. 

weed aeminds emmence amount of lir,ht, space, water and 

nutrienta 	crop under simil-r and ecological nitches 

ultimately the crop growth and yield of whet are reduced 

drastically due to severity of weed competition. 

2.3.1 	ffact on crop (~r'owth 

Prom the reviews of r search work done in India and 

abroad, it is postulated that weeds cause considerable damage 

in growth and yield attributes of wheat crop. In general, 

increase in weed intensity results in reduced growth and yield 

of crops. Frequently, correlation coefficients as high as 

0.8 were obtained bet.~e-n the two variables (Burnside and 

*,picks, 1969) . 

Oowden and Fridaen (1967) observed that at density of 

190 plants per square meter of _. fatua, tillering of wheat 

was negligible and this competition was more under fertilized 

condition than under unfertilized one. 

rill and ?rar (1972 and 1975) from ^.1,U. Ludhiana 

reported that crop heavily infested with P. minor reduced 

the height Of wheat plant and number of tillers per meter 

roc; length. 

Reduced nurber of spikeleta and grain yield of wheat 

was reported due to heavy infestation by gras.-y weeds in 

wheat crop (Klleifield, 1973). 
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Hooda at al. (1974) r,anortad that higher density of 

160 plants/m2  of wild oats complet'ly checked the tillering 

of wheat. 

Prabhakar Thetty et -11. (1977) observed that infestation 

of 	orlon dactylon significantly reduced the plant height, 

number of he 	-per plant, number of seeds par head and 1000- 

grain weight to the extent of 65 per cent reduction in yield. 

significant reduction in number of penicles per square 

mater in wheat with the infestation of •,ild canary grass 

(Phalari^ sumonarienas) was observad (Tosh and Mishra, 1977). 

Magrin et al. (1984) reported that inf<^atat!on with 

henopodium al,  minima us and  Poly onum app. caused tiller 

reduction duo to weed competition at 35-40 days after sowing 

and reduced the number of grain/spike, but not grain weight. 

2.2.2 	ffect on yield s 

Mani ett ;11. (1969) while summarising the research work 

of the country, reported 10 to 85 per cent reduction in grain 

yield of wheat due to pra9ance of weeds. The Phal-ria minor 

etZ, caused 45 per cent reduction in grain yield. The 

reduction den,nd$  upon the intensity of infestation. 

Pas and nhardwaj (1970) observed ','iat losses in yield 

clue to weed competition in wheat crop were to the tuna of 

80 per cent. 
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The losses brought about by Phalaris minor Retz., 

in grain yield of wheat depends upon the degree of infestation. 

The infestation of crop with Phalaris minor Ret^. and Avena 

fatua L. caused 45 to 50 per cent reduction in grain yield 

(Anonymous, 1972). 

Negi and an (1974) pastulated that Phalaris minor 

Petz, alone redluced the wheat yield by 33 per cent, while 

reduction of 17 per cent yield was noted under other weeds. 

If grassy and non-irissY weeds were allowed to stress upon, 

wheat crop, then the whet yield reduction will be to the 

level of 22.6 q/ha. 

Gill and `:31fla (1979) reported P. minor Retz. to be 

the major weed in irrigated wheat in Punjab. It has been 

reported to reduce the wheat yield by 51 per cent. 

Katyal et al. (1980) reported that the weed infestation 

is an important factor in reducing the wheat yields. Losses 

caused due to grassy and broad leaved weeds in wheat may range 

from 34 to 5o per cent. 

2.3 : 7eed control  techniMrue s 

Control of weed could be accomplished either by means 

of cultural methods including different cropping practices 

such as methods of planting crops, crop density and geometry 

and use of selective  herbicides. 
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2.3.1 Cultural methods : 

Infestation of weeds could be reduced to a maximum 

degree by a number of cultural operations, which are within 

the reach of the fanner. 

2.3.1.1 Hand weeding = 

Gill and Hrar (1973) reported that at Punjab '+gricultura 

University, Ludhiana, heavily infested wheat variety Xalyan-

sona with ?halaris minor gave 2.4 tonnes per hectors yield. 

Uhile one hand weeded ^lot yielded 2.65 tonnea of grain yield 

per hectare. 

According to :ooda et al. (1974) the most suitable time 

to commence first hand weeding in case of dwarf wheat and tall 

wheat is about 3 to 4 weeks after sowing and moreover just 

after first irrigation. They further reported that two hand 

weeding at 3 and 6 weeks after sowing proved to be as effective 

as nitr~pgen and triallate herbicides and attained decreased 

dry matter accumulation of Phalaris minor after two hand weeding. 

Shivkumar (1992) reported that two hand weeding, at 4 

and 6 weeks after sowing controlled weeds satisfactorily and 

gave grain and straw yields parallel to weed free condition. 

Hiahra et al. (1981) reported that highest grain yield 

was obtained from hand weeding four weeks after sowing. 
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Tiwari and 3isen (1937) reported that hand wading 

increased average grain yield from 2.78 to 3.54 t/ha. Weeding 

also increased crop biomass. 

Singh at al. (1934) reported that hand weeding 35 days 

after sowing produced significantly higher yield of grain and 

straw. Yield increased due to significant increase in number 

of effective tillers  and 1000 grain weight. 

2.3.1.2 Row spacing : 

Randhawa at el. (1977) reported that closer rot spacing 
significantly increased groin yield of wheat. Sowing rate, 

sowing date, row spacing interaction were not significant. 

Straw yield decreased similarly from 8.62 to 6.3 t/ha. 

Dhillon and I(lov (1978) reported that cv. W7G..737 at 

100 kg/ha in straight rows and in cross rows gave grain yields 

of 4.01 and 4.59 t/ha  on sandy-loam soils. at Ludhiana. 

Muhammad (1978) observed that when wheat was grown at 

row spacin7 of 6, 12, 18 or 24 csn, grain yield was highest 

with 18 cm spacing. 

Singh et al. (1978) concluded that better grain yield 

of wheat could be  obtained by sowing of crop in cluster squares 
(20 x 20 cm) than rows 20 cm apart and broadcasting. 
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Dhillon and Klov (1981) reported that substanti-'1 

grain yield increased by sowing half the se-'d and fertilizer 

in one direction and other half in rows at right angle, giving 

a spacing of 22.5 x 22.5 cm thereby intercepting more light 

which carried their parallel effect in increasing the growth 

and yield of wheat crone 

Nageshwar (1982) reported that cross sowing with normal 

seed rate produced highest grain yield of wheat under late 

sown conditions. 

Prakash  et al.  (1986) reported that sowing crosswise 

at distance of 22.5 x 22.5 cm gave the highest yield(4.82 t/ha) 

which was related to large number of spikes/m of row length 
and a low weed dry i?ht. 

Field investigations on unidirectional and bidirectional 

sowing of wheat were conducted on a loamy and irrigated soil. 

Walia and Cheme (1986) found that bidirectional sowing of 

wheat significantly increased the grain yield (10"S), number 

of productive tillers (11%x), number of grains/ear (9%) and 
LAi (12c) as compared to sowing in Cast-West direction and 

also noted to be better than sowing in the North mouth 

direction. 

Singh It all, (1987) reported that highest grain yield 

of wheat is recorded with Cross sowing at normal seed rate 

100 kg/ha. 
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2.3.1.3  seed rates s 

Adamezewski and Walczak (1976) studied the effect of 

song rates of wheat in yield and weed control efficiency. 

They concluded that there were no significant effect on grain 

yield due to rates of seeding. 

Sury-anarsyanan (1977) reported that incrsia in grain 

yields of wh=at cv, onalika with incre-ising sowing rates 

from 80 to 160 kg/hs were ascribed to increase in the number 

of ear-bearing tillers and 1000 grain weight. 

Attarde and :'husPe (1979) observed the effect of sowing 

rates of 100, 150 or 200 kg/ha and N rates of 80, 120, 160 or 

200 kg/ha on wheat cv. NI-917, NI 747-19, Kalyansona and 

Sonalika were studied in 1970-71 at rune, sowing rate only 

affected the number of effective tillers/plant and the highest 

values were obtained with 100 kg seed/ha. 

$mid and Jenkinson (1979) observed that when winter 

wheat were  sown at 34, 67, 101, 134 or 168 kg/ha yields 

were highest at 134 kg/ha seed. Sowing rates did not affóet 

lodging. As seeding  rates increased, the increase in the 

number of ears/ha  was greater than the accompanying decrease 

in grains/ear, giving a net overall yield increase. 

Harris (1991) observed that when sowing rates of 148, 

190 or 281 kg seed/ha  were compared in 1978 and 1979, the 

yield of winter wheat  increased with increasing seeding rate. 
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Kalita and Choudhary (1984) reported that the increasing 

rate increased the number of ears/m. The yield of both 

grain and straw were significantly increased with the increasing 

seed rate. 120 kg seed/ha produced the highest yields. 

Shaktawat (1983) reported that common practice and 15 an 

spacing with 150 kg seed/ha increased the grain and straw yield 

by 25.1 (41.3',) and 31.1 a/ha (34.4%) over unweeded check, 

respectively. 

2.3.2 Chemical methods s 

The growing impact of herbicide use in modern agriculture 

had created new interests and opened up new facets of research 

in cereal crops to the best competitive advantages. 

For obtaining higher yields, chemical methods are the 

only surest and potential methods of weed control if applied 

at right time and in prof ?r dose, according to the nature of 

cotyledons and intensity of the weeds. 

2.3.2.1 =sonrotumn s 

Kassasion (1977) reported that isoproturon at 0.75 or 

1.75 kg per hectare as 3'E gave most promising results in wheat 

crop and reduced dry matter accumulation of weeds. 

Tiwari and t•ehrotra (1978) observed adverse effect of 

weed on quantity and quality of the produce. They have also 
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reported that application of isoproturbn improves the growth 

and yield side-by-side improving the nutrient standard of the 

crop. The crop responded favourably to herbicides application 

and gave higher grain yield of better c7uality owing to inhi-

bition of weed growth and prevention of the losses of moisture 

and nutrients. 

Gill and .alJia (1950) reported that isoproturon as PE 

1.25 kg/ha gave effective control of wild oats and associated 

broad leaved weeds and recorded maximum grain yield to the 

extent of 44.50 q/ha. 

Shivkumar (1982) reported that isoproturon at 1 kg/ha 

as pre-emergence application gave highest grain yield of wheat 

aS compared to other herbicides. 

©han et al. (1982) reported that application of 

isoproturon 1 kg/ha increased the grain yield significantly 

over weedy check. 

Gangrade (1992) reported that pre-emergence application 

of isoproturon at 1.5 kg/ha provided excellent control of 

Phalaris  mi_i_ and other broad lenved weeds which in turn 

gave higher grain yield of dwarf wheat. 

Yadav at  al p  (1984) reported that different formulations 

of isoproturon controlled  Phalaris minor and other weeds 

effectively and gave significantly higher yield than the 
unweeded control. 
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Ali (1985) reported that pro-emergence application of 

isoproturon (0.25 and 0.5 kg/ha) was selective to wheat. Higher 

dose of isoproturon was effective in controlling the major and 

other annual broad-leaved and grassy weeds. 

Singh (1986) observed that isoproturon i kg/ha as 

pre-emergence proved much potential in eliminating the weed 

intensities to the extent of 89.28 per cent over no weeding. 

Balyan (1987) reported that isoproturon at 1 kg/ha 

gave grain yield 5.3 t/ha and excellent weed control in wheat. 

N.irkamal (1987) reported that isoproturon at 2.5 kg/ha 

pre-emergence gave 82 per cant control of P. brachystachys 

but the resultant crop damage prevented any significant increase 

in grain yield. 

Singh et al. (1987) observed that effective supression 

of the weed flora was achieved with 1 kg isorroturon/ha pre- 

emergence and recorded highest ( 3.1 t/ha) grain yield of 

wheat crop. 

2.3.2.2 2_=  

Sharma et all. (1970) reported that 2,4-0 at 1 kg/ha 

was applied two months after sowing of wheat. The amine 

formulation was the most effective treatment which produced 

the highest grain yield and gave upto 40 per cant control of 

CyDrt a rot,,,,__up_dusus  „ 
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Bhardwaj and Verma (1971) reported that post emergence 

application of sodium salt 2.4-D 1.12 kg/ha proved most 

effective for the control of weeds except grasses and gave 

significantly 19 per cent higher yield than control. 

Salontai (1971) observed that 2,4-D at 1 kg/ha with 

urea at concentration of 1 to 5',' effectively controlled the 

weeds and obtained higher yield (.?ue to increased number of 

grains per ear anti 1000 grains ,reight) when applied at the 

beginning of the late jointing stage, 4 per cent hai.ng consi-

dered optimum. 

Jain et al. (1974) reported that 2,4-fl alone at 0.25 

to 0.50 kg/ha increased grain yield by 5 to 20 per cent with 

an addition of 3 per cent urea, by 20 to 30 per cent. 

verr.~ ~t l. (1975) reported that 2,4-D at 0.3 kg/ha 

+ 3% ur©a solution applied at 4 to 6 week leaf stage gave 

effective weed control and increased the yield by 26.2 per 

cent as compared to unweeded control. 

Rao and Patel (1976) observed that 2,4-D at recommended 

dose gave effective control of weeds in wheat crop. 

Chikulaev (1977) reported that application of 1.2 kg 

2,4-D amine/ha to spring wheat gave effective control of weeds 

except t9ul adium tat_ ri cum and -,onchus arvensis and increased 

the grain yields by 120 kg/ha. 
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sings It al. (1984) reported that 2,4-D controlled 

broad leaved weeds effectively. 

Five herbicides were evaluated for their weed control 

efficiency and influence on grain yield (Kumar et al., 1986). 

The results revealed that all the herbicides caused significant 

reduction in dry matter production of weeds. Highest grain 

yield was obtained with 2,4-D 1.5 kg/ha + 3.1 urea, which was 

highest as compared to all the treatments. The lowest yield 

of 14.99 g/ha was obtained with weedy check. 

2.3.2.3 Fluroxypy r : 

Singh (1986) reported that Starane-2 controlled broad-

leaf weeds effectively at 1.5 to 2.5 kg/ha. The s•:dges and 

grasses were not controlled. 

Experiment on Integrated `.Feed Control in wheat' 

elucidated that fluroxyPyr alone at all the rates significantly 

reduced the broad  leaved weeds as compared to control 

(Anonymous. 1987). 

Kozieki (1987) reported that application of fluroxypyr 

in winter wheat and winter and spring barley for the control 

of -  . aparine  and plena app, caused slight acceptable visual 

crop dam•';re. noble rate of fluroxypyr did not affect crop 

yields. 



22 

Singh at al. (1987) reported that fluroxypyr was 
superior to 2,4-D in improving the growth, yield attributes 

and yield of wheat. Fluroxypyr at higher rates of 0.4 and 

0.6 kg/ha recorded higher values of yield attributes and 

yield than lower rate Of ^,.2 kg/ha. 

Singh at al. (1987)  reported that fluroxypyr was 

found most effective  in reducing the population and dry 

weight of weeds. Effectiveness of fluroxypyr increased 

with the increase in rates from 0.2 to 0.6 kg/ha. 

,• 



CHAPTER III 

WTT:RIALS AND METFTODS 

Details of materials used and techniques employed 

during the course of present investigation are described as 

follows : 

Experimental site 

The field experiment was conducted at the Agricultural 

Research Farm, r.dhartal, under All India Co-ordinated Research 

Project on weed control of Department of Agronomy, J.-,.'.V.V., 

Jabalpur, during Raba season, 1988-89. 

Climatic conditions : 

The climate of Jabalpur is typically semi-humid and 

sub-tropical with severe winters and summers. . It is situated 

at 23.09°N latitude and 79.58°  Cast longitude. Its altitude 

is 411.78 meter above the mean sea level. Jabalpur falls under 

the Rice- .'heat Zone of Madhya Pradesh. The average rainfall 

is about 1400 mm, cahich is mostly received between June to 

;aeptember and very little (75 to 175 ma) in October to May. 

The average maximum temperature during the month of 

May and June varies between 45.5°C to 46.4°C. January is the 

coldest month of the year with an average maximum temperature 

of 24,4°C and the lowest temperature being 10°C. The average 

humidity Of this tract is 73.95 per cent. 

23 
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Season : 

Seasonal variations observed during the growth period 

played an important role in the development of wheat crop 

which had great influence on the yield of crop. 

The monthly meteorological data on temperature, rain-

fall and relative  humidity during the crop season of 1988.89 

is obtained from the All India Co-ordinated Research Project 

on Agro..1eteorology, J.N.':.V.V., Jabalpur and is portrayed in 

Table 1. 

Prom the perusal of the data in Table 1 it i^ revealed 

that the season was  quite abnormal for the growth and develop-

ment of wheat crop,  The data showed wider fluctuations in 

temperature, humidity  and rainfall than normal. Rains accompanied 

with strong wind during the months of December. January and 

March which caused severe lodging of wheat crop. The mean 

maximum and minimum  te rature existed during the crop season 

was 28.03°c and 10.18°C, respectively. The temperature was 

almost constant upto February and thereafter it started rising. 

The mean relative humidity recorded was 50 per cent, The 

total rainfall recorded was 38.8 mm during the crop growth 

period. 

All climatic parameters influenced the weed growth as 

well as crop 4 *h. The crop had to face the problem of 

weeds since germination to maturity of the crop. Mixed weed 

flora supressed the  growth and development of wheat crop. 
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Table 1 t 'Weekly meteorological data on temperature, rainfall 
and relative humidity during crop season (Rabi 
1988-89) 

Month an standard Wndk  
Te 	rature(°C) Date 	 n  j 	° 

Rain- 
fall 

Relative 
humidity 

(M) (%) 

December 49 3-9 26.7 8.1 - 91 
1988 

50 10-16 27.3 9.• - 84 

51 17-23 25.2 4.7 - 90 

52 24-31 26.9 7,4 - 38 

January 1 1- 7 24.7 13.0 35.6 91 
1989 

2 8.14 23.0 11.4 52.6 94 

3 15-21  23,7 10.5 8.4 92 

4 22-28 24.6 12.2 - 93 

5 29- 4 24.6 10.7 39.2 92 

February 6 5.11 27.5 10.2 - 79 
1989 

7 12-18 25.6 7.0 - 82 

8 19,25 29.6 9.3 - 74 

9 26- 4 29.6 11.1 - 63 

March 10 5..11 32.7 13.6 - 71 
1989 

11 12-18 35.9 14.7 - 63 

12 19-25 36.1 15.1 - 59 

13 26- 1 35.3 20.0 21.6 68 

April 14 2- 8 36.7 14.4 - 69 
1989 
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Soil s 

To know the initial fertility status and textural 

cless of the soil, samples from the different parts of the 

experimental area were collected randomly from 15 en depth. 

The composite soil samples were prepared replication-wise. 

Then the soil samples were drawn from the composite samples 

and were analysed for the physico-chefica1 properties of the 

soil, in the soil Science Department. 

The soil of the experimental area was classed as sandy-

clay loam in texture. Results of the physical and chemical 

analysis are furnished in the Table 2. 

Table 2 : Physico-chemical properties of the soil 

Constituent 	Amount Range 	Method 

(A) Ph sisal , 
Sand 52.0 Sandy- 

Silt 22.8 clay-
loam 

Clay 25.1 

(B) 	Chemical 
Available 240 Low 
nitrogen kg/ha 
Available 
Phosphorus kg/ha 12.8 Medium 

Available 
Potassium kg/ha 309 High 

Organic carbon 0.60 Medium 

International Pipette 
Method (Piper, 1967). 

Alkaline Permangnate 
Method (Jackson, 1967). 
Colorimeter 
(Olsen at al., 1954). 
Flame Photometer 
(Chapman and Pratt,1961). 
'1alkley and Blk Method 
(Black, 1965). 

pH 	 7.2 Neutral pH meter (Piper, 1967). 

Electrical 	0.20 Normal 	Conductivity meter 
conductivity 	 (Black, 1965) 

(usahos/can at 25°C) 
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Topography of the field I 

The tomography of the field was fairly uniform having 

mild shape towards ::est. 

Previous history 	the experimental area 

The field was under transplanted paddy under paddy—

wheat rotation before experimentation. The previous crop 

was supplied with recommended doses i.e. 120 kg nitrogen, 

50 kg phosphorus and 40 kg K20/ha through urea, superphosphate 

^nd murate of potash, respectively. 

a ie~ld preparation s 

The field was severely infested with greasy and non—

grassy weeds. Therefore the field was cross plowed with 

mouldboard plow8'and was disced twice so as to break the clods. 

T'•e field wes finally levelled with the help of Escort Grader 

cum Leveller so as to obtain the good tilth. In the cell 

prepared field layout w0s done as per plan of experiment. 

The sowing was done according to the treatments. 

irrigation channels, main as well as subsidiary ones were 

drawn with the help Of spade between two replications and 

plots, so as to facilitate irrigation water in the experimental 

area. 

Experimental Techni e : The experimental techniques are 

detailed as below j 
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000mal seed rose- 

: , :ijrectionml so•wi-n,r at row c3.i-dth of 22.5 cm with 

50'%% hic:her coed 	to than normal. 

Normal P acti c: (Op) 

3u~:d r- to 	100 t i/h 1 

ROW ~Pacin:. 	22.5  .sil l 

FO tj.iizer 	120 k« N, 60 1r p205, i0 k:1 Y..)O/ha. 

Irrig:t_ian _ 

Ore light ir-:c:i g itiorr (Plawa) want :liven i.mme:t ately, 

after SOS..nq tot-r_ciiitat'e uaitoCrn gonni.natian. In all, five 

irrigations were Riven with an interval of 20 days, commencing 

from 19 days after so,in during the life span of wheat crop. 

Fertilizer_- aonlication 

rce0maw,0n<'!=.d doses of 120 leg nitrogen, 60 kg phosphorus 

and 40 kg pot,scium was su; plied through urea, ammonium phosphate 

and murate of potash in all i_he plots, besides treatment T5 

where phosphor,, requirement was met through single super-

phosphate. '„'bile n: trogen and potassium requirement of T5 
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treatment was accomplished through urea ana murate of 

potash fertilizers. 

Half quantity of nitrogen, full dose of phosphorus 

and potassium was placed in furrows opened manually for this 

purpose at the time of sowing, while in treatment T5, single 

superphosphate was broadcasted after blending with Isoproturon 

herbicide and was incorported properly into the soil before 

sowing, T5  received half quantity of nitrogen and full dose 

of potassium at the time of sowing in furrows opened manually. 

Rest of the quantity of nitrogen was topdressed as urea in 

two splits Na quantity at first irrigation and the other at 

second irrigation). 

Seed rate and sowing 

Normal seed rate of 100 kg/ha and 50 per cent higher 

seed rate than normal with good germination percentage was 

utilized for sowing. Sowing was done in solid rows and 

bidirectional sowing with differential spacing i.e. 15 cm and 

22.5 cm. Sowing was done manually in furrows and seed was 

covered with soil. 

Variety : 

Wheat cultivar NH 147, a high yielding and early 

maturing variety was selected for sowing. The genotype was 

developed at Haryana Agriculture University from the cross 

(E 4870 x C 303) x (S 339 x V 181). it is a two gene dwarf 
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vane-hi an 	j; i:i.oh.i V .Th.Oc-1) - ibm 	0 vol. low r 

are 	b'-, medium hold na hard. It m--tures in 105 to !IS 

ci- 

	

Schedulee. 0' 'r' r.t On 	or .!h' L rrnt 

On 

rn 	 20.11 

Tvout o': ZPeri.mnc 	 2.12.80 

Date jI SOWinq 	 3.12.88 

Irriitt in 

(a) 

 

Pirst irriqati 21.12.33 
(h) 

	

Secon<j 	jrrjgat 0fl 12.1.89 

(c) Third irrigation 2 .2 .89 

(d) "'Ourth 	jrrig3t3 )fl 22.2.89 

'1f 	iCri8atlC fl 14.3.89 

8erhejì. 
Pre_ernerg00 	anplicatiOfl 	(os) 

S 'Oproturon 1 }/h 	alone 5.12,88  

Onroturpn 	1ccT/h 	rnied with 
sing. nuoe rphb000hate 3.12,88 

Post emercj n00 appltJ 	(POE) 

Pluroxypyr. POE 23.12.88 

2 ,48 EE  POE 2.1,89 

Nrld Weeding on -e 30 DAS 2.1.89 
Top dressing o 	Urea - 1St split 24.12.88 
Top dressing 	Urea - 2 r, 	YD1it 15.1.89 
Weed biomass 21.3.89 
Harvestirj,1 5 
Thresh Lziq 19.489 
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Herbicidal application : 

The three herbicides used in the experiment are 

commercially available as Nocilon (Isoproturon 75% WP) 

Agromore (2,4-D C) and Fluroxypyr (Starane). 

Table 4 s Common name, trade name and chemical composition 
of the herbicides used 

Common name 	Tr:'de 	Chemical composition 
name 

lsOptuturof Nocilon 3-(4-Isopropylphenyl)-1-l-dimethyl 

urea 

2,4-A rE 	Agromoro 2,4-Dichloro phenoxy ethyl ester 

Fluroxypyr 	Otarane 	4-amino-3,5-dichloro-6-fluro-2 pyri- 
dyloxy-acetic acid. 

Properties Of Herbicides = 

Isy turon (Nocilon) _ 

Is°Proturon was discovered in 1970 by French Principals 

M/s Rnohe-POUlane Agrt 	e, the fifth largest Agro- 

Chemical Company of the world. It is a herbicide belonging 

to the family of substituted ureas. 

Chemical name = 3..(4-isopropylphenyl)-1-1 dimethyl urea. 
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structural formula s 

C12H18N 
 20 

CH.) 	 p 
CH3  

H — 	 =:ai — C — 
-r-;3  

CH3  

rrOM 'tins  t 

it is cieasey white powder. meting point is about 

158-159°C without decomposition. it is soluble in water at 

20°C temperature (70 goitre at 20°C) methonal diehloromethonal 

benzene and hexone. 

Effectiveness  

It is a selective pre or post emergence herbicide. It 

controls several broad  leaved and numerous grassy weeds in 

crop like rye, potato, 9oya nn, maize, sugercane, rice, wheat 

and barley. 

lode of action  = 

Isoproturon  enters mainly through the roots, 
although 

small quantities can be absorbed by the leaves in dry period. 

It is still effective although only very slowly. It enters 

with the process of photosynthesis. t'ben applied as pre—

emergence under moderat01Y  moist condition, incorporating 

isoproturon into the soil tend to reduce its effecacy. it is 

absorbed by theaail colloids and this is why the textural and 
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mechaniczl composition of the soil governs the dose dequired. 

The activity of isoproturon is favoured by a high soil 

moisture content which improves the movement of the product 

in the roots. 

It contrast  to the hormone weed killer, isoproturon 

is effective even at relatively low temperature. Its action 

is not affected by light intensity. 

Flu--- 	yr  (F tarene) : 

It is a p r,Nuct obtained from now Chemical Pacific 

Limited and is under  testing stage of a number of places in 

the country, it is a rc°ay translocatable non-phenoxy 

herbicide exhibiting a high degree of activity as post emergence 

foliar applications to  a broad spectrum on broad leaved plants. 

In susceptible species it induces  characteristics auxin type 

responses, frequently  whitin a few hours of application, it is 

a new selective herbicide which is extremely effective for the 

control of several major economical important broad-leaved 

weeds in  cere.1l5 and shows considerable promise for the control 

of deep rooted pernniais such as Convolvulus arvensis, 

Calystegia s lum  and 	pp. 

Mode of action 2 

Fluroxypyr  is not metabolished in plants but, for the 

major part undergoes biotrensformation with one or more 

undetermined biological agent to form conjugates which can be 

converted to fluroxypyr by acid hydrolysis. 
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Aerobic conditions, studies hays shown that fluroxypyr 

undergoes microbial degradations. The principal degrcdation 

products being the 2-pyridinol, 4-amino-3, 5-dichloro-6-fluro- 

2-methoxypyridine and Co2• 

Degradation of fluroxypyr under anaerobic condition 

Occurs at a very much slower rate than under aerobic conditions. 

This fact supports the conclusion that the degradation observed 

under aerobic conditions is primarily microbial in nature. 

Trade name 	3 Agromore (2,4-D EL) 

Common name s 2.4-D Ethyl ester 

Chemical name s 2,4-Dichioro phenoxy ethyl ester 

:structural formula s 

H 

I 
C 

ci I 	i 	 O ._ CH3  
/ cl 
H 

C'.i2  

properties 

2,4-D ester canpounds era only slightly solu',1a in 

water, but they are soluble in some petrolium oils. Esters 

are usually sold as liquids. •.hen mixed with water, the 

emulsifying agent  keeps the tiny, oil-like droplets suspended 

for a time. ;rater is in the continuous pho se and oil drop-

lets are dispersed. Thus it is an .oa-in water (O/!r) type of 

emulsion. 
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wffectiveness c 

2i:4-D is a selective, translocated herbicide controls 

ef_ectively annual broad leaved weeds in most of the crops. 

It is most phototoxic in young, rapidly growing weeds. This 

is Used mainly as post emergence at the rates ranging between 

1 to 1.5 kg/ha. 

Node of action 

-thyle ester of 2,4-0 when applied to the plant they 

cct as a hormone and stimulate the growth of epidermal and 

cortical cells, thus photosynthesis is stimulated. As a 

result of accelerated respiration, carbohydrate are deplited. 

Ultimately phloem vessels are crushed, photosynthetic activity 

is inhibited, complete growth is arrested, transport of nutrient 

from roots is impeded resulting in the death of the plant. 

Methodds of_ herbicide application s 

rsoProturon 1 k/ was was mixed with single superphosphate 

and uniform application of isoproturon. P..mixture was done 

on respective plots and was incubated into the soil manually. 

Other herbicides were formulated in 600 litres of water per 

hectare for pre and post emergence applications. The required 

quantity Of each herbicide was dissolved separately in required 

quantity of water and sprayed uniformly over the plots. Spray 

solution was prepare~3 fresh for 4 plots as per respective 

treatment. After finishing the spraying of one herbicide in 
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four replications, sprayer was washed with detergent and 

thoroughly flushed with water sevoral times. 

Maruti foot sprayer was used for spraying. The spraying 

was done with flat fan nozzel in grass plot. The -'attern of 

spraying was across the rows. Herbicides were applied with 

backward movement from one end to the other. Uniform pressure 

in the sprayer was maintained and solution was kept agitated 

during the spray. 

Interculture s 

Hand weeding was done at 30 days after sowing in 

respective plots in four replications. The weeding was done 

manually with the help of Khu mi• 

Plant protects n measul̂e s 

NO incidencz o£ Pests and diseases was noticed during 

the life span of the crop. hence no control measures were 

adopted. 

Harvestin~_i  

Harvesting was drone on 5th April, 1989, manual'y with 

the help of sickles. Border 'Owe lengthwise and bread sae 

45 on were (2 r—s from 22.5 an row spacing and 3 rows from 

15 cm row spacing) harvested first leaving the net plot of 

19.44 sq. m. (5.4 m x 3.6 m). After harvesting bundles were 

made and labelled properly. The crop biomass was recorded 

and bundles were brought to the threshing floor for processing. 
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Threshing  t 

The threshing was done by beating the ear heads with 

wooden sticks manuallY, tre-tmentwis- and grain yield was 

recorded as per net plot. 

pre-Rarvest studies 

eedd studies 2 

Associated weeds of wheat crop in the experimental 

area were recorded  at 15 days after sowing and at harvest 

in all the treatments. The density of Phalaris minor retz. 

and other associated  needs was recorded by quardrats count 

mothod (Mishra, 1968). The quardrate of 0.25 m2  was thrown 

randomly at our places in each plot and the weed coutstt was 

recorded, The total Weed population as well as speciaewise 

number of individuals per square meter were also worked out. 

Leaf area index t 

The mean leaf area of 'halaris minor retz. was obtained 

by recording length and width of the five leaves from five 

selected planta. rrom each plot leaves of five plants were 

counted. T1 leaf  area was computed by the formula given 

by Anikiew and Y,utuzov (1961) and LAX per plant was assessed 

by further multiplication by number of green leaves per 

plant as given below e 

Length x breadth x 0.67 x No. of leaves/plant. 
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The LAI was worked out by the following formula - 

L x " x  c  x n 
LAI . A/P = 

:dean length o leaf x Mean width 
of leaf x Constant x No. of leaves/plant x 

?TU : tiJC r of manta/Sa.m = A 
LAI e 

Ground area (P) 

There, 

LAI . Leaf ar:.a index 

Constant = 0.67 for Phalaris minor Retz. 

(rni%i 	nd '_'utu ov) 

Relative density 

The total number of weeds (species wise) were recorded 

in each plot by throwing quardrate of 0.25 m2  randomly at 

four places, The  relative weed density was computed as per 

the formula proposed by Niahra (1968). 

a  Relative density, 

	

	of 	of thA same species x 100 
= of individual of a 1 species 

Dry wei2t  accumulation of weed 

Before  haTyest of the crop the associated weeds 

(^hal_aris miter and all othv-•r weeds) of wheat crop were 

collected randomly from a 0.25 m2  crsadrate at four places 

in each plot cnd were kept separately in paper bags for 

sun-drying. The seeds were dried in oven at 60°C and the 
constant weight wan recorded and the dry matter accumulation 

by reed per  m2  was computed in gram. 
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weed control efficiency : 

weed control efficiency is the efficiency of any 

treatment for controlling the weeds in comparison to unweeded 

control. The following formula w.is used to work out the 

weed control efficiency in percentage. 

twCE s — C — C  T x 100 
There, 

jrCS:= .eed control of ficiency 

nwc . D y weight of weeds in control plots 

DWT ,. pry weight of weeds in treated plots. 

Crop Studies 

Growth characters $ 

Biometric observations were recorded during the gro,rth 

of the crop for studying the influence of various treatments, 

on the growth attributes of the Crop. 

Plant ovulation  t  

Plant popUl„tion was recorded at 15 OAS (days after 

by quardrate count method. The quardrate of 0.'5 m2  

size was throtn nt four places randomly in each plot and the 

crop seedling  per  m2  were recorded. 

Plant height (cm)  t 

Plant height of the five randomly selected plants were 
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measured from the base upto the lonnest leaf tip. The mean 

height of five uprooted plants was recorded in centimeters 

per plant at 25, 50, 75 d--:ys after sowing and finally at 

harvest. The data Was put to statistical analysis. 

t7umber of tillers per plant 

Number of tillers per plant w--s counted from these 

five selected plants which were taken for plant height at 

25, 50, 75 OA3 and at harvest. Final data on effective 

tillers per plant wa3 analys&d. 

Leaf area index 

Length of the five leaves randomly selected from the 

same five Plants were recorded from the base of the auricle 

upto the tip of the leaf and the width of the same leaves, 

was measured at the widest portion of the leaves. Number of 

leaves of all five plants were counted. The leaf area index 

was worked out as per Formula pro?osed by Owen (1900). 

I a 	 L x ''z x 
~' 	: (1 00 x 	0 

'here, 
LAI a Leaf area index 

A = Leaf area in square centimeters 

p = Ground area 

L • Length of leaf (cm) 

w width of leaf (cm) 



42 

K - Constant 0.95 (Given, 1968). 

N m Number of leaves per plant 

n - Number of plants per m2. 

.ffective tillers per plant 

The ear bearing tillers were counted from randomly 

^elected five plants at harvest. The effective tillers were 

deducting from total number of tillers per plant at harvest. 

post Harvest Studies 

isld attributinc characters 

ar l_ n th (cm) s 	ngth of the five randomly selected ears 

from five selected plants were recorded from the ring at the 

base upto the tip of the ear excluding awns in centimeter. 

The mean length of ear head was worked out by calculating the 

average. 

E~eiaht per ear (g) s The weight of five randomly selected 

ears , Was recorded and mean ear weight was calculated in 

grams per ear, 

Grain number r,Ar ear 	The clean grains obtained from the 

same randomly selected five ears were counted and mean grain 

numbers per Oar was worked out. 
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Grain weight per ear (g) $ Five selected ears from five 

randomly selected plants were threshed and clean grains were 

obtained and weighed and mean grain weight (g) per ear was 

computed. 

Test weight (g) : Thous; n-_' .grains from each treatment were 

counted from the pool of threshecD ^rains and thousand seed 

weight in gram per plot tray racorded. 

Crop-shoot biomass z The harvested produce from each net 

plot was tied in seperte bundles and dry weight was recorded 

in kilograms and then converter' into q/ha. 

'rain yield t Threshed and clean grain yield was recorded 

in kilograms per net plot and then converted into quintals 

per hectare. 

Straw yield = The straw yield was estimated after deducting 

the grain Yield per plot from the total shoot biomass in 

kilograms and lateron converted into quintal per hectare. 

:ee  d index : The yield reduction (%) owing to the presence 

of weecb was estimated using the formula developed by Gill and 

Kumar (1969) and expressed as weed index percentage. 

x 100 

?fie re, 

WI • :•teed index 



X s Yield from weed free plot (taken hand weeded plot) 

Y = Yield from the treatment for which WI is to be 

estimated. 

Harvest index s The harvest index has be--n described by 

Singh and Stoskopf (1971) using the following formula - 

flconomical yield 
harvest index 	g ologic, yield  x 100 

'conomics ; 

The economics  of each treatment was worked out as 

per formula given below. The different treatments :Pere 

compared with unweeded control to find out relative performance 

of the treatments. 

?additional income 	
Cost of additional yield 	Cost of herbi--  

due to weed control ° obtained due to weed 	- cides used + 
control over weedy check 	Applic.-tion 

charges 

^conomics of different weed control measures were 

worked out on the basis of labour charges for weeding opera-

tions, cost Of herbicide and application charges and income 

from the produce at  prevailing market rates. 

Labour requirement  i 	Number of productive men works units 

required for hand weeding and spraying herbicides were 

estimated on hectare basis. 
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Cost of input and produce cost  z Cost of formulated herbicides 

available and application charges per hectare were taken into 

account for calculating the economics of the weed control 

treatments. produce cost was worked out on prevailing market 

rates of w?ieat and bhusa. 

7tatistical analysis  s 

niometric observations during the crop growth cycle 

and associated weeds of wheat were recorded and tabulated in 

a systematic manner. 
 The data on weed count showed considerable 

variation, hence was subjected to square root transformation 

i.e. 	x + p 	as  proponed by Snedecor and Cochran (1967) 

before analysing statistically and comparison werrn made on 

transferred data back on original scale. The normal data was 

statistically analysed by the method of analysis of variance 

as described by Fisher (1957). F-test was applied under both 

the situations for testing the significance of the treatments 

the significant differences between treatment means were 

det^rmined by using critical difference at 5 per cant level. 

s2 

S.Em + ° ✓ _r 
r 

2se
2  

S. d  - 	 r 
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C.J. zt 5 	3.d x t error d.f. 

Cron-shoot biomass, grain yield and str^w yield was 

analyse 1 by using _:uncrn's Lie:, iultiple Ran Test. It 

is given by Duncan (1955). 

_  _^  
5s (x) 	= 	r  

Critical value s = ( ) x P value at 5%. 



CHAPT?R IV 

TXP RIMTAL RESULTS 

This chapt r duals with the results of the experiment 

carrie' out during Rabi 1983-89 on sandy-clay loam soils of 

'agriculture Research LaZTfl, '•dhartal, Jabalpur. The observa-

tions recorded from the experiment on weed population, weed 

dry matter accumulation, crop growth and yi>ld were ste.tis-

tically analysed an th? •`-in-"in.js of the investiq-ition zr 

presented below. 

4.1 : TEL) STUDY 

4.1.1 Associated weed flora s 

The major weed flora of the experimental field have 

been presented in the Table S according to their botanical 

names, local names,  family and nature of cotyledons. 

Table 5 t 	',eed flora of the experimental area 

notanical name Local name ?amily 

A. ? OnOcOt s 
Phalaris minor Retz. Chiriyabajra Gramineae 

B. Dicot s 
Vedicaro denticulata WillOd Morera Papilonacene 
Melilotutus alba pesr. senji LegLminosae 

Trifolium fln-1fe» L. Lan xethi Leguminoasae 

Ananal_is arvensi$ L. rrishna Nef-1 Primulacea• 
Chenopodium album L. Bathua Chenopodiaceae 
Rumex dentatus L. Banpalak ^enpositae 

47 
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4.1.2 Population and Relative Density of :weeds : 

The weed intensity and relative density of hetero-

genous weed flora prevailed in the experimental area have 

been worked out at 15 DA3 and are presented in Table 6. 

Table 6 : Population of dominant weeds and their relative 
density in percentage 

Name of weeds 	 `'+eeds/ha 	Relative 

	

at 15 DA :3 	density 

(A) Monocot t 

nhalaris minor rete. 8,35,830 23.02 

(D) 	Dicot ; 

tiedic_~o denticul to Tilled 6, 78,950 19.70 

telil°t_ alba L. 3,69,950 10.02 

Trifoliumfar 	L. 6,10,000 16.80 

Ana alis arvensis L• 3,58,330 09.87 

Monocot 8,35,830 
Total 

Dicot 20,11,130 

(C) 	Other weed flora 7,83,540 21.58 

Grand total of the weed flora 36,30,610 99,99 
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From the perusal of the d°ta in Table 6 it will be 

seen that the weed flora mainly consisted of broadle.aved 

weeds to the tune of 20.11 lakh/ha as against 8.35 lakh 

monocot weeds/ha. The total weed count of mixe weed flora 

was 36.30 laths/ha under unweeded plot. Data appended in 

Table 6 clearly indicated that wheat crop had to compete 

mainly with the most dominant weeds v!.. Phalaris minor, 

Medicaao denticulata, Trifolium flagiferum, r,..elilotus alba 

and Anagalis arvensis. The maximum relative density of 

Phalaris minor was 23.02 per cent, followed by tter3ica: o 

denticulata (18.70%),Tri£r olium flagiferm (16.80), Nelilotus 

elba (10.02) a :.na alis arvensis (9.87%) . The rol°tive 

density of Other weeds comprised of Chenopodium album, 

Portulaca oleea,orlon dactylon, Cyprus rotundus, 

Paspalum ap. and IMp%% dentatus. 

4.1.3 Mean weed ifltenitX_ 

The intensity of various dominant weeds was measura= 

by quadrate count method by throwing 0.25 m2 quadrate _ foul 

places, randomly, reed count were estimated from each -lot 

at 15 days after sowing. Data in Table 7 on weed intensity 

estimated at 15 day" was found significant. Highest weed 

intensity Of 467.25/m2 was recorded under bidirectional sowing 

at 15 cm distance with 50 per cent higher seed rate than normal, 

and lowest bean; 142.00 plantsAn2 was recorded under isoproturon 

(t~ocildn) pre.,emergence 1 kg/ha. P^ treatment reduced the 

weed intensity to a greater extent as compared to cultural 

treatments. 



50 

Table 7 : Mean intensity of •.:eels per m2  at 15 days after 
sowing and at harvest of wheat as influenced by 
different treatments 

''• 	Treatments 	 15 DAS 	At harvest 

1.  Unweeded control 20.893 (437.75) 23.663 (559.75) 
(Normal practice) 

2.  Hand weeding at 30 DAS 19.230 (374.50) 10.433 (112.50) 
(Normal practice) 

3.  "luroxypyr 0.75 :cg/ha 20 DAS 16.743 (281.00) 16.035 (257.25) 
("ormal practice) 

4.  Isonroturon 1 kr/ha PE 11.985 (142.00) 15.443 (240.75) 
(Normal practice) 

5.  Isoproturon 1 kg/ha i'E 12.268 (152.50) 18.147 (330.50) 
mixed with sup,arphosnhate 

6.  2,4-D EE 0.75 kg/ha 30 DAS 19.248 (375.50) 15.637 (245.50) 
(Normal practice) 

7.  Closer Planting at 15 cm 21.350 (458.00) 22.600 (515.25) 
with normal seed rate 

8.  Closer Planting at 15 cm 20.98 (445.00) 21.063 (445.75) 
with 50 per cent higher 
seed rate than normal 

9.  Didirectional sowing  at 21.075 (451.00) 19.910 (401.25) 
15 cm ;pith normal seed rate 

10.  Bidirectional sowing  at 21.415 (467.25) 20.620 (430.00) 
15 cm with 50 per cent higher 
seed rate than normal 

11.  Bidirectional sowing  at 17.243 (308.00) 19.747 (393.50) 
22.5 cm with normal seed 
rate 

12.  Bidirectional sowing  at 21.265 (453.25) 19.710 (388.50) 
22.5 as with 50 per cent 
higher seed rate than normal 

SErn ± 2.751 1.102 
CD at 5% 3.889 3.295 
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Among the cultural treatments bidirectional sowing at 

row spacing of 22.5 an and normal seed rate were considerably 

effective method in reducing the weed intensities and were 

found superior to all the treatments. 

Hand weeding as well as POE herbicides were not given 

at this stage, hence the differences observed were of the 

some magnitude as under no weeding treatment. 

Among the herbicides, PE a""plication of isoproturon 

i kg/ha mixed with single superphosphate ws found at par with 

plain application of isonroturon 1 kg/ha as preemergence. 

'.eed intensity data recorded in Table 7 was found 

significant at h west, Both cultural as well as herbicidal 

treatments with their respective method of applications were 

found superior to no weeding treatment in reducing the weed 

population. Maximum  intensity of 559.75/m2  was registered 

by no weeding treatment and lowest being 1i2.5/m2  recorded 

under hand weeding treatment which proved significantly 

superior over all the treatments. 

Among the cultural treatments, hand weeding drastically 

reduced the 'reed population and registered 112.5 weeds/m2  

being lowest. ;;chile weed intensity recorded under no weecii;c; 

was 559.75 Weeds  per m2  being highest. Effect of hic;h r_ 

density of wheat crop on weed density is quite apparen,-. 

Bidirectional sowing at 15 and 22.5 cm with normal and  
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50 per cent higher seed rate was found best in suppressing 

the weed population. 

?,nplic.=_tion of herbicide as PE or POE proved potentially 

effective in controlling weeds. Among them isoproturon 1 kg/ha 

PE recorded lowest intensity of 240.75 weeds/m2 and highest 

density of 330.5 weeds/m2 were recorded under isoproturon 1 kg/ha 

DE application when applied with superphosphate. Isoproturon 

1 kg/he blended with superphosphate was significantly Sinferior 

to all the herbicidal treatments and POE application of 2,4-D 

E° and fluroxypyr was found at par with isoproturon 1 kg/ha 

when sprayed alone. 

4.1.3.1 ean intensjty 9f Trifolium flagiferum 

Evaluation of data in Table 8 and Fig.4 on weed intensity 

of Tri  f~ spp. at 15 days was significant. Hand weeding, 

fluroxypyr 0.75 kg/ha and 2,4-D EE 0.75 kg/ha were not 

conducted upto this stage hence registered almost same 

density ofTrifolium as obtain>d under no weeding. Highest 

intensity of S.99/m2 was noted at 15 cm row spacing with 

50 per cent higher seed rates and was at par with bidirectional 

sowing at 22.5 cm sowing with 50% higher seed rate. 	--+hile 

lowest intensity of 2.72/m2 was recorded under isoproturon FE 

1 kg/ha mixed with single superphosphate which was followed 

closely by isoproturon 1 kg/ha P7 alone giving density of 

3.87/m2 and established their superiority over cultural 

treatments and no weeding. 
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Table 8 s Mean intensity of Trifolium flagiferum par metro square 
at 15 days after sowing and at harvest 

Treatments 	 15 DAS 	 At harvest 

T1  Unweeded control 8.707 (75.5) 9.325 (85.5) 
(Normal practice) 

T2  Hand weeding at 30 D'-3 8.395 (72.5) 3.692 (12.0) 
(Normal practice) 

T3  Fluroxypyr 0.75 kg/ha 20 DAs 7.235 (53.0) 5.630 (32.0) 
(Normal practice) 

T4  Isoproturon 1 kg/ha PN 3.365 (12.5) 5.907) (35.5) 
(Normal practice) 

T5  Isoproturon 1 kg/ha LD 
mixed with superphosphate 

2.722 (8.5) 6.817 (47.0) 

:(Normal practice) 
T. 2,4-D EN 0.75 kg/ha 8.325 (70.75) 4.280 (18.0) 

3% Urea at 30 DAS 
(Normal practice) 

T7  Closer Planting at 15 CM 8.645 (74.5) 7.105 (56.5) 
with normal seed rate 

T8  Closer plantin,7 at 15 cm 
with 50% higher seed rats 

8.99 (82.25) 9.075 (13.0) 
than normal 

T9  Bidirectional sowing at 8.95 (81.75) 8.935 (82.5) 
15 cm with normal seed rate 

T10 Bidirectional sowing at 8.26 (69.25) 8.675 (76.5) 
15 cm with 50 per cent higher 
seed rate than normal 

T11  Bidirectional sowing 	at 6.98 (48.0) 7.547 (62.25) 
22.5 cm with normal 
seed rate 

T 12 Bidirectional sowing at 8.852 (78.25) 7.192 (53.0) 
22.5 cm With 50 per cent 
higher seed rate  than normal 

SCSI 0.897 0.739 
CD at 5% 2.076 2.202 
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Bidirectional sowing at 22.5 an row spacing with 

normal seed rate was found superior as compared to all other 

cultural treatments and no weeding but significant differences 

were exhibited between planting at 15 an row spacing with 50 

per cent higher seed rate than normal. Apparently there were 

no marked variations among rest of the cultural treatments. 

Density of TrifOi3 sp. showed wider variations due 

to cultural as well as herbicidal treatments applied alone 

and in combination with fertilizer at harvest. Data postulated 

in Table 8 showed that hand weeding exhibited least density 

(3.69/m2) and was at par to 2,4-D EE 0.75 kg/ha PO r but *both 

in turn proved much superior to no weeding and rest of the 

cultural treatments. Maximum density of 9.325/m2  was noted 

under unweeded cent r01• 

Herbicides proved potential in reducing the weed 

density of  Trifolium  at harvest. 2,4-B EE at 0.75 kg/ha POE 

established its superiority over isoproturon 1 kg/ha PE alone 

or in combination with superphosphate and fluroxypyr 0.75 

kg/ha POE in reducing the Trifolium intensity. Latter treat-

monts failed to exhibit wider variation among themselves. 

On the contrary they proved superior to cultural treatments 

and no weeding treatment. Closer planting with normal seed 

rates proved  better than wider row spacings with and without 

enhanced rates of seeding. 
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4.1.3.2  ?:ean intensity of Phaloris minor Retzs 

Intensity of P. minor Retz. was affected significantly 5y 

different treatments at 15 DAS. Hand weeding and POE herbi-

cides were not performed at 15 days stage hence exhibited same 

density as obtained under no w:.eding treatment. tiaximum 

intensity of 11.055/m2 rrns noted under cross sowing at 15 cm 

with normal seed rate and lowest intensity of 5.002/m2  was 

recorded under isoproturon PE blended with single super-

PhOsphate and was found at par to PE application of isoproturon 

1 kg/ha sprayed alone. Both these herbicides gave pronounced 

effect in reducing the weed density as compared to untreated 

plots and no weeding. 

Among the  cultural tr atment bidirectional sowing at 

22.5 cm with normal  seed rate proved superior to all cultural 

treatments beside closer Unidirectional planting with 50 per 

cent higher seed rates and unweeded plots, Latter treatments 

failed to give wider differences so as to obtain the level of 

significance. There was apparently no gain in sowing the 

crop either  at 15 cm or 22.5 an roar distance with normal and 

enhanced rates in reducing the Phalaris density in the initial 

growth phase of the crop. 

Results were found significant as regard to weed 

intensity of p, minor Retz, at harvest. All weed control 
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Table 9 3 mean inten.^i fir of ?halaris minor Retz./m2 at 15 days 
after sowin,: nd at harvst 

Treatments 	 15 DA3 	 At harvest 

T Unweeded control 8,1'ap c(4.vv) 11.41/ ~1d5.G51 

1 (normal practice) 

T2 ?:and weeding at 30 DAS 8.485 (72.5) 4.512 (21.25) 
(Normal practice) 

luox 
	0.75 )$ at 20DJ' 8.832 (64.5) 9.845 (99.0)  

T3 Normal 

T4 Iso--roturon 1 kg/ha P 6.020 (36.5) 4.632 (21.5) 
(Normal practice) 

T5 Isonroturon 1 kg/ha Pi mixed 5.002 (25.0) 8.040 (65.0) 
With superphosphate (-, .. 	) 

T6 
0.75 kg/ha ~-c3 

at 	D5 	(Normal pra 	
cerea 8.60 (77.25) 10.512 (110.25) 

,430 

77 Closer planting at 15 	tiwith 10.51 (111.25) 11.027 (125.25) 
normal seed rate 

T8 Closer Planting at 15 cm with 10.12 (107.0) 9.095 (93.5) 
50 per cent higher seed rate 
than normal 

T9 8idirection.sl sowing at 15cm 11.05 (122.75) 9.145 (88.25) 
with normal seed rate 

T10 Bidirectional sowing at 15cm 
10.68 (115.75) 8,742 (77.0) 

with 50 per cent higher seed 
rate than normal 

T 11 
Bidirectional souring at 22.5cm 7.56 (60.75 9.247 (85.75) 
vilth normal seed rate 

T 12 Bidirectional sowing at 11.037 (125.5) 9.100 (83.0) 
22.5 cm with 50 per cent 
higher send rate than normal 

SEm + 0.967 0.777 

CI) at 5". 2.881 2.316 
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techniques were superior to no weeding, closer planting. 

Maximum intensity of 11.42/m2 closely followed by narrow 

planting 11.03/m2 intensity was recorded under no weeding 

and row spacing at 15 cm, while intensity of 4.5+1/m2 ww:-s 

noted under hand weeding. 

with regard to herbici-es, isoproturon PE 1 kg/ha 

Sprayed alone was found significantly superior to herbicides 

and cultural treatments besides hand weeding, where the 

differences were almost at par. 

Beside hand weeding, none of the cultural treatments 

proved superior to other cultural treatments. Closer pleating 

r••ith 50 per cent higher seed rates showed better performance 

then other cultural treatments. 

4.1.3.3 Mean weed tnten~ ity of Melilotus albs s 

Intensity of t?elite s albs was found significant as 

affected by different treatments at 15 DAS. Treatments which 

were not conducted upto this stage registered similar density 

of Melilotus s*~• and were at par to unweeded control. Highest 

intensity of 7.347/m2 was noted under bidirectional planting 

at 22.5 an row spacing with 50 per cent higher seed rates 

which was found at per to closer planting with similar 

conditions givin3 7.062/m2 density. 1•7hile minimum intensity 

of 1.9P2/m2 was recorded by isoproturon PE 1 kgXha applie,' 

alone which was at par to isoproturon 1 kg/ha incubated wit?, 

single superphosphate. 



58 

Table 10 a Mean intensity of !elilotus alba per m2  at 
15 days after sowing and at Harvest 

Treatments 15 DAS At harvest 

T Unweede1 control 6,615 (44.00) 7.420 (55.5) 
1  (Normal practice) 

T2  Hand weeding at 30 DAS 6.250 (39.25) 3.805 (14.50) 
(Normal practice) 

T3  °'luroxypyr 0.75 kg/ha 20DAS 5.175 (26,5) 3.927 (16.25) 
(Normal practice) 

T4  isoproturon 1 10 /ha PS 1.982 (3.96) 5.005 (26.50) 
(Normal practice) 

T Isoproturon 1 kg/ha mixed with 2.257 (5.25) 4.197 (18.25) 
superphosphate (Normal practice) 

T 2,4-D E8 0.75 kg/ha + 3'%° Ursa 6.350 (41.5) 4.255 (19.75) 
at 30 DAS (Normal practice) 

T7  closer planting at 15 cm 6.815' (52.0) 7.262 (52.0) 
with normal seed rate 

T8  Closer planting at  15 cm 6.445 (44.25) 6.892 (48.0) 
with 50 per cent higher 
seed rate than normal 

T9 Bidirectional sowing  at 15 an 6.987 (48.0) 6.095 (40.75) 
with normal  seed rate 

T10 Bidirectional sowing at 15 cm 7,062 (52.5) 6.002 (44.25) 
with 50 per cent higher 
seed rate than normal 

T 11 Bidirectional sowing at 22.5cm 
5.350 (31.25) 6.362 (41.25) 

With normal seed rate 

T Bidirectional sowing at 7.982 (63.75) 6.377 (42.75) 
12  22.5 an with 50 per cent 

higher seed rate than normal 

SEM ' 	0.494 	 0,969 

ci at 5% 	1.473 	 2.888 
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,ng the cultural treatments bidirectional sowing 

at row width of 22.5 an with normal seed rate was found 

significantly superior to all cultural techniques. Closer 

planting at row distance Of 15 cm with 50 per cent higher 

rates of seeding proved superior as compared to rest of the 

cultural methods of weed control. Latter cultural treatments 

showed small variations in Melilotus density. 

Results were a'so found significant as regard to 

weed intensity of Meli us ;<lba at harvest. Hand weeding 

once again proved superior to all other cultural treatments 

and no weeding, in reducing the weed population and was 

closely followed by herbicidal treatments. Maximum weed 

intensity of 7.420/m2  was noted under unweeded check and 

lowest (3.805/m2) under hand weeding. 

at harvest all herbicides were superior in reducing 

the weed Population over no weeding and all cultural treat-

ments beside  hand  weeding• Herbicide fluroxypyr POE recorded 

minimum intensity of 3.927/m2  was at par to isoproturon PS 

blended with  single  superphosphate, 2v4-D EZ POE and 

isoproturon PE sprayed alone giving 4.20, 4.26 and 5.01/m2  

density, respectively. 

Hand weeding proved only an effective method in reducing 

the weed intensity of M•  albs and found significantly superior 

to no weeding, closer planting at 15 cm with normal and 509 
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higher seed rate than normal. Beside hand weeding, all 

other cultural treatments failed to exhibit vide differences 

in Melilotus intensity. Square planting at 15 cm row distance 

bras much superior to rest of the cultural treatments and 

recorded minimum density of 6.095/m2  among cultural methods 

beside hand weeding. 

4.1.3.4 Mean intensi of Medicago dent  ioulata 

^.xamination of the data in Table 11 and Fig. 7 would 

reveal that highest intensity of 9.590/m2 
 was registered under 

solid planting at 15 cm row spacing with 50 per cent higher 

seed rate and lowest (5.722/m2) under isoproturon 1 kg/ha PE 

sprayed alone. Application of isoproturon P7 1 kg/ha proved 

potential in reducing the weed intensities of Medicago and 

gave significant differences as compared to all other treat-

azents. PE isoproturon  1p9/ha blended with single superphosphate 

was found inferior  to isoproturon 1 kg/ha PE applied alone. 

The treatments which were not conducted unto this stage showed 

larger variations due to environmental conditions but not due 

to treatments. 

Among cultural treatments cross sowing at 22.5 an row 

distance with normal seed rate proved much superior to narrow 

planting with normal and enhanced rates of seeding. Planting 

at 22.5 cm row distance with 50 per cent higher seed rate 

showed negligible effect in reducing the density of Medicago sp. 
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Table 11 s Mean intensity of Moclica_,o  denticulata  per m2  
at 15 days after roc; n, and at harvest 

Treatments 	 15 DAB 	 At harvest 

T1  Unweeded control 	 9.547 	(89.75) 	10.657 (112.25) 
(normal practice) 

T2  Hand weeding at 30 DAS 	7.650 	(51.75) 	4.835 (24.5) 
(Normal practice) 

	

T3  =iuroxypyr 0.75 kg/ha 20 DAS 7.495 	(56.00) 	6.217 (39.5) 
(Normal practice) 

T4  I,oproturon 1 kg/ha PE 	5.722 	(33.50) 	9.067 (82.50) 
(Normal practice) 

	

T5  Tsoproturon 1 kg/ha PE mixed 7.437 	(55.75) 	9.222 (85.25) 
with superphosphate 
(Normal practice) 

T 	2,4-D TT'E 0.75 kg/ha  + 	7.985 	(65.75) 	4,477 (23.8 6  3" Urea at 30 DAS 
(Normal Practice) 

	

T7  Closer Planting at  15 cm with 9.037 	(82.00) 	9.290 (88.25) normal seed rate 
T8  Closer Planting With 15 cm 	9.590 	(93.00) 	9.270 (8.25) 

with 50 Per cent higher seed 
rate than normal 

	

T9  Bidirectional sowing at 15 Cm 7.942 	(64.75) 	7.965 (64.25) 
with normal seed rate 

	

T10  Bidirectional sowing at 15 cm 9,575 	(92.00) 	8.905 (79.50) 
with 50 Per cent higher 
seed rate than normal 

T11 Bidirectional sowing at 	7.140 	(52.5) 	7.715 (62.75) 22.5 cm with normal  seed rate 
T Bidirectional sowing at 	9.122 	(65.75) 	7.817 (61.25) 22.5 ciS with 50 per cent 

higher seed rate than normal 

OEm ± 	 1.701 	 1.809 
CD at 5% 	0.571 	 0.858 
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and was at par to closer unidirectional bidirectional planting 

with norr l and 50 per cen:- h! her geed rat: and no xreading 

treatment. 

The data recorded in Table 11 on weed intensity of 

fedicago denticulate was found significant at harvest. Highest 

intensity of 10.56/m2  was recorded under unweeded control and 

lowest 4.48/m2  under POE application of  

?U?T.^ n.. 	n _e 	.:.i j
.. Urn 	

.,._ 	:'11  

shed ing Mea o den3ltY  and was followed clearly by 

fluroxypyr 0.75 	in reducing the density of Medicaco. 

Ssop)rptNrpn Pry alone  or in combination with superphosphate 

Proved ineffective in reducing the intensity. 

Among the cultural treatments hand weeding was much 

superior method in eleM1mtip.J the population of :.denticul<ta. 

hest of the cultural  methods failed to exhibit larger 

variations in weed density and were at par to no weeding. 

Bidirectional planting alehogh caused reduction in wee;, 

density but failed to attain the significant level an Cred 

	

^ olid plantin.,, .; t?,  no,'n = 	<... : hhenced seed rnte n. 

4..1.3.5 canwee,' in7n i'__ o': - n'jali1 rvensin 

Intensity of ?+nag,'lis arvensis under differc-nt tre <.. 

mentsn estimated -?t 15  +'::, was not found significant. 
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Data measured on weed intensity in Table 12 and ig.S showed 

larger differences in Anegelis intensity, but failed to 

attain the level of significance. Isoproturon PT sprayed 

alone and blended with superphosphate failed to show marked 

variations in intensity of Anaaalis sp. Both POE herbicides 

and hand weeding were not accomplished upto this stage hence 

similar results were obtained. 

o significant differences were observed due to 

different cultural treatments in Anagalis intensity. 

Highest intensity of 6.790/m2  weeds was recorded under 

unweeded control and lowest 4.55/m2  under cross sowing at 

22,5 cm with normal seed rate. Latter treatment proved 

superior to all other cultural treatments, herbicides and 

no weeding treatments, respectively. 	In general, cross 

sowing at wider spacing proved better than unidirectional 

planting with closer planting. 

Data estimated at harvest on weed intensity showed 

significant in plant  density (Table 12 and Fig.8). Highest 

weed intensity of 7.39/m2  was recorded under unweoded ckeck 

and lowest 3.475/m2  under hand weeding treatment. 

Among the herbicides fluroxypyr and 2,4-0 TO POE 

recorded lowest intensity of 3.905/m2, respectively and 

were found at par to hand weeding (3.475/m2). Both POE 

herbicides were found significantly superior to 
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Table 12 : Mean intensity of =+_nagalis arvensis per m2 
at 15 days attar sowing and at harvest 

Treatments 15 DAS 	 It harvest 

T1 Unweeded control 6.790 	(46.00) 	7.385 	(55.25) 
(Normal practice) 

T2 ?land weeding at 30 DAS 6.662 	(44.75) 	3.475 	(12.50) 
(Normal practice) 

T3 7luroxYpyr 0.75 kg/ha 20 DAS 4.44 	(19.75) 	3.005 	(14.25) 
(normal practice) 

T4 Isanroturon 1 krJha OT 5.262 	(28.50) 	6.110 	(39.50) (tlormal practice) 

T5 Isoproturon 1 kg/ha mixed 5„682 	(34.25) 	7.117 	(52.50) 
with superphosphate 

T6 2,4_n CE 0.75 kg/ha + 3% Urea 5.467 	(30.00) 	3.985 	(16.00) 
at 30,DAS (Normal practice) 

T7 Closer planting at i5 cm 5.740 	(35.00) 	7.307 	(53.75) 
with normal seed rate 

T8 Closer Planting at 15 cm 
with 50 

6.247 	(39.5) 	6.137 	(41.75) 
per cent higher seed 

rate than normal 
T9 Bidirectional sowing at 

15 cm with 
6.177 	(38.75) 	6.010 	(38.00) 

normal seed] rate 

T10 Bidirectional soo,~ing at 22.5cm 6.762 	(46.0) 	7.070 	(50.25) 
with 50 per cent higher 

seed rate than normal 

T11 Bidirectional sowing at 22.5cm 4.550 	(20.75) 	5.815 	(34.5) with normal seed rate 

T12 Bidirectional sowing at 22.5cm 5.572 	(31.25) 	5.167 	(27.25) with 50 per cent higher seed 
rate than normal 

SEm ± 0.676 	 0.687 
co at 5% - 	 1.988 
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isopioturon PE sprayed alone or applied mixed with super-

phosphate and incorporated into the soil. But in turn P07 

proved much superior to all cultural treatments beside hand 

weeding and bidirectional planting at 22.5 cm row distance 

with normal and 50 per cent higher rates of seeding. Closer 

planting unidirectionally proved ineffective with normal 

seedling rate or enhanced seed rates. similar was the 

condition with bidirectional planting with row distance of 

15 cm with normal anc1 increased seeding rates. 

4.1.4 Leaf area index of P. minor a 

Data on mean  leaf area index was found significant as 

influenced by different  treatments at 25 n • Examination 

of data would reveal  that hand weeding and 2,4-D ^E POE 

herbicides were not conducted at the time of measurement 

hence effects were similar to unweeded control. Variation 

exhibited under them may be due to environmental effects. 

Maximum LAI (0.227) was noted under square planting at 15 cm 

with normal seed rate and lowest 0.017 under isoproturon PE 

applied alone, closely  followed by isoproturon P^ blended 

with superphosphate (0.028). ^luroxypYr 0.75 kg/ha though 

caused reduction in LAI but could not attain the significant 

level as compared to no weeding and cultural treatments. 
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Table 13 : LAI of P. minor at 25 days after sowing 

Treatments 	 25 DAN 

T1  Unweeded control 	(Normal practice) 0.225 

T2  Hand weeding at 30 DAN 0.190 
(':ormal practice) 

T3  Fluroxypyr 0.75 kg/ha 20 DAN 0.145 
(Normal practice) 

T4  Isoproturon 1 kg/ha Pr 0.017 
(Normal practice) 

T5  Isoproturon 1 kg/ha PE mixed with 0.028 
superphosphate (Normal practice) 

T6  2,4-D ET 0.75 kg/ha + 31 urea 0.161 
at 30 DAs (Normal  practice) 

T7  Closer Planting at 15 cm with 0.214 
normal seed rate 

T8  Closer Planting at 15 cm with 0.192 
50  Per cent higher seed rate 
than normal 

T9 Bidirectional sowing at 15 cm 0.227 
with normal seed rate 

T10  Bidirectional sowing at 22.5 cm with 0.203 
50 per cent higher seed rate than 
normal 

T11  Bidirectional sowing at 22.5 cm with 0.181 
normal seed rate 

T12  bidirectional sowing at 22.5 cm with 0.206 
50 per cent higher seed rate than 
normal 

SEm + 	 0.042 
CD at 5i 	 0.125 
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Cultural treatments failed to show wider differences 

in LAI. Minimum LAI of 0.181 was recorded under cross sowing 

at 22.5 cm with normal seed rate and was at par to LAI under 

15 cm row spacing with 50 per cent higher seed rates end hand 

weeding. Other cultural techniques failed to cause wider 

differences in LAI and were at par to no weeding treatment. 

4.1.5 Dry matter acc weeds : 

Dry matter of weeds is the true index which provides 

a better evaluation of the efficiency of herbicides or cultural 

methods of weed control. 

Data on dry Freight of weeds was worked out finally at 

harvest on hectare besis and presented in Table 14 and Fig.. 

Dry matter Yield showed wider variations due to cultural 

herbicidal methods and were found superior to no weedinc. 

No weeding registered 47.44 q/ha dry matter yield being 

highest e: h i. 	n ~~ rr/3 	] 	no , f ul- 

treatment 

I5o0roturon p= 1 kg/he sp ayed alone prov:sd superi 

much among herbicides and registered lower dry matter to t: 

tune of 10.70 qua and was found significantly superior to 
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Table 14 	Weed control efficiercz ,-:n- 7r it.er cc: 1.-, for 
by weeds at harvest 

Dry matter +ced 
Treatments accumulation control 

efficiency 

T1  Unweeded control 6.815 (47.445) - 
(Normal practice) 

T2  Hand weeding at 30,DAS 2.235 (11.865) 68.73 
(Uormnl practice) 

T3 Fluroxypyr  0.75 kg/ha 20 DAs 4.765 (22.543) 30.42 
(Normal practice) 

T4 Isoproturon 1 kg/ha PE 3.288 (10.700) 52.56 
(Normal practice) 

T5  Isoproturon 1 kg/ha PE 4.810 (22.663) 29.75 
mixed with superphosphate 

T6  2,4-D EE 0.75 kg/ha  + 3% Urea at 4.633 (21.51) 32.45 
30 DAS (Normal practice)  

T7  Closer Planting at  15 Cn with 5.368 (44.228) 21.49 
normal seed rate 

T8  Closer Planting  at 15 cm with 6.030 (37.248) 11.67 
50 per cent higher seed rate 
than normal 

T9  Bidirectional sowing at 15 cm 5.360 (28.495) 21.55 
with normal seed rate 

T10  Bidirectional sowing at 15 cm 4.595 (21.063) 32.97 
with 50 per cent higher  than 
seed rate than normal 

T11  Bidirectional sowing  at 22.5 cm 4.800 (22.745) 29.88 
with normal seed rate 

T12 Bidirectional sowing  at 22.5 cm 4.903 (23.59) 28.38 
with 50 per cent higher seed rate 
than normal 

SEM 0.354 
CD at 5% 1.056 
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Dry matter accumulation under POE herbicides did not show 

larger variations among themselves but proved superior to 

no weeding, solid planting at 15 cm with normal seed rate 

and 50 ner cent higher seed rates. Pluroxypyr and 2,4-D EE 

herbicides were at par to bidirectional sowing with normal 

and 50 per cent higher seed rates. 	Planting the crop 

bidirectionally at 15 cm and 22.5 cm proved much better as 

regards reduction in dry matter of weeds as compared to solid 

'Plantings with normal and increased seeding rates. 

4.1.6 'Teed control  efficiency s 

`Teed control efficiency data set out in Table 14 and 

Figure 9 was worked out on the basis of dry matter accumula-

tion of weeds at harvest from different treatments so as to 

evaluate the effective methods of weed control in wheat. 

Data recorded in Table 14 and Figure 9 would reveal 

that highest weed control efficiency (68.73%) was noted under 

hand weeding and was followed closely by isoproturon PE 

applied alone, while lowest weed control efficiency to the 

tune of 11.67% was recorded under closer planting at 15 cm 

row spacing with higher seed rate. 

The herbicides  either applied as FE or POE showed 

wider differences in weed control efficiency. Isoproturon 

PE 1 kg/ha alone recorded 52.56 per cent efficiency which 

was much superior to other herbicidal treatments, there was 

no gain in applying the isoproturon with superphosphate. 
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Among cultural treatments, hand weeding registered 

highest efficiency (6?.73%) and lowest weed control efficiency 

=,+as noted at 15 on row distance with higher seed rates giving 

11.67 per cent efficiency only. Rest of the cultural traat-

ments gave almost similar efficiency in controlling weeds. 

4.2 CROP 	Ct7Tii STUDIES 

4.2.1 ^ffect oilcroo stand s 

The population of tiiheat cron/ma showed significant 

differences due to both cultural and herbicidal treatments. 

An examination of the data set out in Table 15 would 

reveal that most of the postemergence herbicides and hand 

weeding treatments (T3s T6 & T2) were not conducted upto this 

stage, hence variations detected under these treatments were 

merely due to environm=nt~l effects and not absolutely due 

to treatments. However, the crop density almost attained 

the same magnitude a3 obtained under no weeding (T1)tr.satment. 

Maximum density of 202.50/m2 was noted under bidirec-

tionel planting with row spacing of 15 cm with 50 per cent 

higher rates than ncrmel rates of seeding. While density of 

134.00/m2 was recorded by isoproturon PT applied mixed with 

superphosphate and incorporated prior to sowing of wheat crop. 
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Table 15 a 'affect od different treaimonts on plant population 
and plant h::ight 

Treatment 	 Plant Plant height )A0 At population 25 	50 	75 harvest per m2 

T Unweeded control 	 145.25 	22,85 41.22 64.00 73.20 
(Normal practice) 

T2 Hand weeding at 30 DAO 	150.75 	25.60f 35.62 55.15 6.'.05 
2 (Normal practice) 

T3 Fluroxypyr 0.75 kg/ha 	147.25 26.02 35.07 58.55 70.55 
at 20 PA5(Normal practice) 

'4 	1 kg/ha k''~% 	153.00 	24.15 36.35 54.15 66.30 4 (Normal practice) 

T Isoproturon 1 kg/ha 00 	13:.00 21.97 35.67 57.20 66.05 
mix-d With superphosphate 
(`?ormal practice) 

T6 2,4.. EE 0.75 kg/ha +3%'Urea 160.25 	26. 0 37.97 57.70 69.20 
30 DA" (Noz,..al practice) 

P7 Closer planting at 15 cm 	148.25 27.27 39.27 64.70 73.45 
with normal seed rate 

T8 Closer Planting at 15 cm 	155.00 25.05 38.55 59.70 70.20 
with 50 Per cent higher 
seed rate than normal 

T9 Bidirectional sowingat 	194.25 23.90 38.40 59.40 70.35 
15 cm with normal sed rate 

T108idirection l sowing at 	"02.50 26.95 40.05 62.80 73.10 
15 cm with 50 per cent 
higher se•d rate than normal 

T11Bidirectional sowinj at 	1E33.25 	25.70 38.65 60.70 74,05 
22.5 cm with normal seed 
rate 

T128idirectional sowing at 	198,75 	23.45 - 36.75 59.47 72.35 
22.5 cm with 50 per cent 
hiher seed rate than 
normal 

5Em + 	12.306 0.427 1.925 1.932 2.160 
at 5% 	36.686 1.274 - 	5.759 6.439 
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Among nreemergence herbicide isonroturon i kg/ha 

showed normal density and was comparable with that of no 

weeding treatment but when isoproturon was mixed with 

superphosphate at the same rates as pre-emergence caused 

severe reduction in crop intensity with the result regis-

tered lowest plant density. 

Cultural treatments exhibited much better stand than 

herbicides and no weeding. s uare planting with closer 

spacing or wider spacing invariably gave higher plant density 

irrespective of rates of seeding and proved much superior 

to solid planting under similar rates of seeding. Both 

cultural treatments provad much superior to herbicidal treat-

ments and no weeding treatment. 

4.2.2 Effect on plant height : 

Data set out  in Table 15 and Fig. 12 on periodic 

evaluation on plant height at 25, 50, 75 DAS and finally at 

harvest exhibited significant variations in plant height 

under different treatments beside measurement at 50 DAS. 

The plant height noted at 25 DA 0 was found statistically 

significant. An  examination of the data set out in Table 15 

and Pig.12 would reveal that 2,4-D POE herbicide and hand weed-

ing treatments (Tg  and T2)were not conducted upto this stage 

hence variations detected under these treatments were merely 
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due to environmental effects and not due to treatments. 

Ho- :ever, the plant height almost attained the same 

magnitude as noted and<,r no weeding (T.1) treatment. 

maximum pl.:nt height of 27.27 cm was recorded under 

Solid row planting at 15 cm with normal seed rate, while 

dwarf plants (21.97 cm) were exhibited under isoptotturon 

1 kg/ha PE mixed with superphosphate. 

significant differ,mcea were recorded among the 

herbicidal treatoa'tS. "C nnrlication of fluroxypyr 0.75 

kg/ha produced tallest plant (26.0 cm) among herbicides and 

was followed closely by no weeding, but in turn proved much 

superior to n , isoproturon alone or mixed with sunernhosp:r „ 

Isoproturon ! kg/he sprayed alone and blended with su^--- 

phoa-h.rte produced < ar. :. ant 	mac,. 	no 

c~1te.- ... *r . -,. ._ .. 	:,1 i' 7.i „tp" .,t • r, 	r, 

distance with normal geed rate exhibited tallest plants 

(27.27 cm) and proved significantly superior to all oth-z= 

cultural treat,nents besides closer planting bidirectional' 

with 50 per cent higher seed rate. Dwarf plants (23.35 cr.,) 

were recorded under cross sowing at 22.5 em row dist:-•nc' -th 

enhanced seed rate while all other cultural'traatments 

exhibited ai-nificent1Y taller ?p1,~nt , b.:.^.ides nlnntin- at 
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Consistently plant height increased with the advancement 

in age of whet crop. Differences in plant height were not 

found significant at 50 daystage. However, averages revealed 

that no weeding produce,' tallest plants (41.22 cm) closely 

followed by bidirectional .sowing with closer planting and 

higher rates of seeding. Oath these treatments proved superior 

to all other weed contro? treatments. Minimum plant height 

(35.07 cm) was noted under ^.."' fluroxypyr at 0.75 kg/ha and 

-'> 

 

found at par to hand weodinq and isoproturon 1 kg/ha 

blended with superphosphate. 

Anon; the herbicl"al treatments maximum plant height 

to the tune of 37.97 cm was recorded under r02 application 

of 2,4'D En with 3% urea, but failed to exhibit wider differenccr 

in plant height when compared to other herbicides and no weeding 

treatment. 

No significant  differences were detected among cultural 

tr etments. Tallest  plants (40.05 cm) were recorded under 

9^uare planting -,t 15 cm with enhanced seed rate and lowest 

being; 35.62 cm was noted under hand welding, which ,;a;  

to mist of the pre or post emergence herbicides. 

Plant height recorded at 75 D.AS was found significant. 

'lant height inci sed with the advancement in the age of thn 

;lints. FersistentlY tallest plants with 64.7 cm height was 
recorded under closer  planting at 15 cm row distance with 
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normal seed rate. While dwarf plants (54.15 cm) were 

exhibited under isoproturon 3 1 kg/ha sprayed alone and 

was at par to hand weeding treatment. 

ho significant differences exhibited between fluroxypyr 

and isoproturon 1 kg/ha blended with superphosphate, but 

proved better in hei--ht over isoproturon alone and 2,4—D 

treatments. Herbicides produced dwarf plants and were found 

significantly lower in height as compared to no weeding 

treatment. 

Among the cultural treatments narro;' planting at 17, cm 

with normal seed rate produced tall plants (64.79 cm) or;' 

were at par to no weeding but both proved significantly 

superior to all wood control treatments besides squara 

planting at 15 cm .with normal seed rates. Latter troatmonts 

though gave lower plant height but gave signi'icantly rmnn-.a 

height as compared to herbicides and remaining cultural 

treatments including hand weeding. Rest of the cultu2a-'J. 

treatments produced same height as obtained under no weeding 

treatments, but in  turn, proved much superior to horbiTi. 

and hand Weeding tr t" ntO s raga.r:?s plant 'hoight. 

The plant ; 	-ht ,a. 	;i ,.-_ .,.: va-ri.atiana 'ue to 

cultural and herbicidal treatments at harvest. The study 

of the data in Table 15 would reveal that tallest plants 

(74.05 cm and short .t turoc' 1°nt., (6f.05 On] 6°.31 cm) 
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were recorded under isoproturon 1 kg/ha Pr mixed with sing!:: 

superphosphate, a'- well as sprayed alone as PE application. 

Among the herbicidal treatments no significant differ-

ences were detected as regards plant height. Maximum plant 

height of 70.55 cm was recorded under fluroxypyr POE 0.75 

kg/ha and found at par to 2,4-D Dr With 3% urea giving 69.20 cm 

tall plants, but both proved significantly higher in plant 

height as compared to rest of the herbicides. 

Plant height showed marked differences due to cultu_,5. 

tr-:atments. Bidirectional sowing with maximum row distance 

and normal seed rates produced tallest plants (74.05 cm) ai 

was at par to solid planting at 15 cm row spacing with ¼ t 

seed rates, crop planting in narrow rows with higher sees: 

rates and no weeding treatments giving 73.46, 73.10 anc. 

73.20 cm tall plants, respectively. Overall effect of cultu 

treatments was more pronounced in elevating the plant h'? 

besides hand weedir_ 	
, i .-.: ,,, p ,. , 	r _. 

herbicidal treatment 

4.2.3 Effect on me j' 

Number of tillers were estimated 	':0:::-;: c._cn  

cally at 25, 50, 75 daystages and at harvest. The data set 

out in Table 16 and Fig.11 show that tillers at 25 days eft;,;: 

sowing were not significant. ',application of 2,4-D E3 0.75 

as post emergence aeplicet;lon an;? hang T,esdi ,,• 'room 
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not conducted at this stage hence the tiller number attained 

the same magnitude as that of no weeding. The treatments 

which were accomplished upto this stage showed larger varia-

tions in tiller count as compared to no weeding, however, 

the differences failed to attain the level of significance. 

Isoproturon 1 kg/ha PE sprayed alone registered 1.85 tillers/ 

plant being maximum ,?nd lowest 1.40 tillers/plant were noted 

under unweeded control. 

No significant differences were exhibited in tiller 

numbers due to herbicidal treatments. Isoproturon 1 kg/ha 

PE sprayed alone produced maximum number of tillers per plant 

and Proved much superior to herbicides and no weeding treat-

ments. Pre-emergence  h:,rbicides were much better than 

postemergence  application of herbicides as regard tiller 

production • Cultural treatments conducively pushed up the 

tiller number and  established their superiority over herbicides 

and no weeding treatments 	quare planting at 15 can row .i 

dist-nce with 50 her cent higher seed rate recorded highest 

1.80 tillers per plant  -a was closely followed by square 

planting at 22.s cm  row distance with normal seed rate. 

Closer planting shaved greater performance in tiller numbers 

as compared to p0" herbicides and no weeding treatment 

besides P5 herbicides,  but registered declining trend in 

tiller count a  , cor 	to sjuare plrntincr. 
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Table 16 s r.ffect of different treatments on mean number 
of tillers per plant 

Days after sowing 	At effective 
Treatment 	 Y 	75~ harvest tillers 

T1 	Unweeded control 1.40 	2.35 	2.15 	2.60 	2.35 
(Normal practice) 

T2 	Hand weeding at 30 DAS 1.40 	3,00 	3.25 	3.35 	3.05 
(Normal practice) 

T3 	Fluroxypyr 0.75 k-;;/ha 1.50 	2.65 	2.45 	2.20 	1.90 
20 DAS (Normal practice) 

T4 	IsoProturon 1 kg/he P 1.85 	3.20 	3.25 	3.25 	2.90 
(Normal practice) 

'5 	=rOFrotaron 1 kg/ha PE 1.60 	3.20 	2.25 	2.90 	2.50 
mixed with superoho5Phate 
(Normal practice) 

T6 	2.4-D nZ 0.75 kg/ha + 1.45 	3.35 	2.75 	3.05 	2.20 
3% Urea 30 DAS 
(Normal practice) 

T7 	Closer Planting at 15ca 1.45 	2.95 	2.15 	2,45 	2.20 
with normal practice 

T8 	Closer planting at 15 cm 1.55 	2.65 	2.40 	2.20 	1,90 
with 50 Per cent kijher 
seed rate than normal 

Tg 	f3idteectiona1 sowing at 1.55 	2.65 	2.85 	2.75 	2.35 
15 cn with normal geed rate 

T10 Bidirectional sowing at 
15 cm with 50 per cent 1.39 	2.20 	2.55 	2.10 	1.90 
higher seed rate than 
normal 

P 	Bidirectional sowing at 11 1.70 	2.95 	2.75 	2.65 	2.25 
22.5 cm with normal mood 
rate 

A 	nidirectional so.,Jing at 12 1.50 	2,75 	1.95 	2.05 	1.95 
22.5 cm with 50 per cent 
higher seed rate than 
normal 

som + 0.123 	0.145 	0.236 	0.275 	0.241 
CD at 5% - 	0.432 	0.701 	0.822 	0.718 
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i't 50 daystage tillers showed significant variations 

due to various treatments. All herbicides as well as cultural 

treatments were accomplished with the result, maximum number i.e. 

3,35 tillers/plant and lowest 2.20 tillers/plant were recorded, 

under 2,4-D 2^ 0.75 kg/ha and square planting at 15 cm row 

distance with enhanced seed rate. 

Among the herbicides, 2,4-D EE POE recorded maximum 

number of tillers/plant and was followed closely by isoproturon 

PE when sprayed alone or mixed with superphosphate. Fluroxypyr 

0.75 kg/ha  PO registered declining trend in tiller number as 

compared to herbicidal treatments. But on the other hand 

herbicidal treatments produced more number of tillers/plant 

than no weeding treatment and were at par to hand weeding. 

cultural methods also promoted more number of tillers 

to the tune of three tillers per plant under hand weeding 

treatment, closely followed by closer planting at 15 cm with 

normal seed rate and square planting at 22.5 cm row distance 

with normal seed rate and was found significantly superior to 

no weeding and cross  sowing at 15 cm row distance with higher 

seed rates. Most of the herbicidal treatments were found 

superior to cultural  treatments. 

Observations recorded at 75 daystage registered 

larger variations in tiller count/plant. Maximum tillers 

i.e. 3.25 Per plant were produced under hand weeding and was 
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found at par toi isoproturon PE 1 kg/ha sprayed alone. 

While lowest tillers per plant (1.95) were recorded under 

bidirectional sowing at 22.5 cm row distance with higher seed 

rates. 

Among the herbicidal treatments, isoproturon 

1 kg/ha PE sprayed alone proved significa~Rtly superior to 

fluroxypyr POE, isoproturon .`: mixed with superphosphate and 

no weeding and gave 2.45, 2.25 and 2.15 tillers/plant, 

respectively. 

Hand weeding nr'oduced maximum number of tillers/ 

plant (3.25 tillers) among the cultural treatments and proved 

significantly superior to closer planting at 15 cm row 

distance either with normal or 50% higher seed rates. Square 

planting at 22.5 cm row distance with higher seed rates 

recorded least number of tillers/plant and was found at par 

to no weeding and solid row planting giving 2.15 tillers/plant, 

square planting invariably proved much superior than solid 

Planting, irrespective of narrow or• ,eider planting with varying 

seed rates. 

Tillers count at harvest showed significant differences 

due to various cultural and herbicidal treatments. rk-+xi um 

number of tillers 3.30/plant were registered under hand 

weeding and was at par to isoproturon 1 kg/ha PE sprayed alone 

while lowest tillers/plant (2.05) were exhibited by square 

planting at 22.5 cm row distance with higher seed rates. 
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Among the herbicides, isoproturon PE sorayed alone 

was found superior to all weed control treatments and recorded 

3.25 tillers/plant being maximum while lowest number of tillers 

2.20/plrnt were recorded under fluroxypyr POC and was found 

inferior to isoproturon 1 kg/he P^ sprayed alone and 2,4-A E . 

Most of the. herbicides were superior to cultural treatments. 

Among cultural treatments hand weeding gave maximum 

number of tillers (3.30) and was found at par to square 

planting at 15 cm row spacing with normal seed rate (2.75) 

and cross planting  at 15 cm roe, distance with normal seed 

rate. All weed control treatments were found similar to no 

weeding treatments. 

effective tillers/plant were found significant (Table 16). 

Maximum effective tillers (3.05/plant) and lowest(1.90 tillers/ 

plant)was recorded under hnd weeding and square planting at 

15 cm row spacing and was at par to solid planting with 50% 

higher seed rates than normal and fluroxypyr POE. 

Among herbicides  isoproturon PE sprayed alone gave 

maximum number of tillers/plant (2.90)  while minimum 1.90 

tillers/plant were recorded under fluroxyp-r POE, respec- 

tively. Herbicides Pro 	superior to most of the cultural 

treatm=nts besides hand weeding treatment. Isoproturon PE 

sprayed elope and 2,4-P  E gave significant variations in 

tiller number due  to unidirectional, cross planting at narrow 

distance with 50% higher seed rates. 
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As regard to cultural treatments hand weeding was 

found significantly superior to all weed control treatments, 

be.^,ides bidirectional closer sowing and normal rates of 

seeding but si nificent differences prevailed as compared 

to other cultural treatments. 

4.2.4 Leaf area index s 

Data set out in Table 17 in leaf area index were 

found significant at 25 and 75 days after sowing, besides 

at 50 days after 5owinge where the differences were not 

found significant. 

Leaf area index measured at 25 DAS was found signifi-

cant, Hand weeding and 2,4—IJ RE POE were not accomplisher' 

upto this stage hence leaf area index attained the some 

magnitude as that of no weeding. Maximum LAI (2.642) ?ms 

recorded under cross  sowing at 15 cm row distance with 50 

per cent higher seed rate while minimum L-,I (1.155) VM':' 

noted under isonroturon 1 kg/ha rE mixed with single 

phosphate. Former treatment superc ecio: -7l hcr_ides end 

•°° oturc>n 1 ic/e .. 	_rryed .alone nroucoc' 1.7'2 

LAI being highe®t among herbicides and proved significantly 

superior to isoproturon  I kg/he 	- r r1:s.ec :,it'i Sup 	Zte, mate 

but gas t Par to fluroxyer 

k-- 
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Table 17 : Effect of different treatments on Leaf areai index 

Try atments 	 Days  afte
0
rsozrinq 

25 	5 

T1  Unweeded control 1.832 3.490 2.722 
(Normal practice) 

T2  Nand weeding at 30,DA 1.627 3.675 5.257 
(Normal practice) 

T3  Fluroxypyr 0.75 },g/ha at 20 DA.s 1.575 3.125 3.030 
(Normal practice) 

T4  ssonroturon 1 kg/ha PE 1.782 3.895 6.572 
(Normal practice) 

T5  Isoproturon 1 kg/ha PE mixed with 1.155 3.310 2.115 
superphosphate (Normal practice) 

T6  214-D EE 0.75 kg/ha + 3% Urea at 1.742 4.325 4.187 
30 DA3 (Normal practice)  

T7  Closer Planting  at 15 cm with 1.490 3.205 2.662 
normal seed rate 

T8  Closer plantin.J at 15 	with 
50 per cent higher seed rate than 1.690 4.047 3.150 
normal 

T9  Bidirectional sowing at 15 cm with 1.787 4.790 4.197 
normal seed rate 

T10 Bidirectional sing 8t 15 cm with 2.642 3.715 3.955 50 per cent hi  der seed rate than 
normal 

 

T11 Bidirectional sowing at 22.5 cm 2.195 5.310 3.645 
with normal seed rate 

U12  Bidirectional aa,ing at 22.5 an with 
50  

1.822 4.065 2.057 
per cant higher se=d rate than 

normal 

,;Em 	 0.196 0.459 0,577 
Cn at 5°: 	 0.584 	- 	1.718 
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When cultural treatments were evaluated all treatments 

proved superior to no weeding and isoproturan 1 kg/ha applied 

mixed with superphosphate. '<ost of the cultural treatments 

were found better than herbicidal tre•etments and un::•eeded 

control --^s regards LAI. 

LAX increased consistently with advance in age of the 

whet crop, but the differences were not found significant at 

50 daps after sowin. Maximum LAI (5.31) was noted under 

22.5 cm bidirectional sowing with normal seed rate and least 

L7,I (3.125) was r^corded under >luroxypyr 0.75 kg/ha oplind 

as POE. 

A
mong herbicides 2,4-D EE POE gave higher L.I than 

other herbicides and were at par to no weeding, close planting 

With normal seed rate and cross sowing in narrow rows with 

higher seed rates giving 3.490, 3.205 and 3.715 LAI, respec-

tively. rluro ,yr POE was lowest yielder of LAI among weed 

control treatments, on the other hand, cultural treatments 

Performed much better than herbicides and now weeding treat-

ment. Cross 5owin with wider row distances and normal seed 

rates and 50 Per cent high seed rate conducively pushed up 

LAI to a greater degree as comp:-.re,1 to no we.-adin-7 and most 

of the herbicidal tre.^t'ment% 

LAI G.J,- found ri: nl-ic,.nt c'ue to daf.netant traTtments 

at 75 days after eowirm (Table 17). Maximum LAI (6.572) war  

under i^oprot~ r. on FP': r7mr,-ye1 alone and minimum 
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2.057 LAI w.,s recorded under cross sowing at 22.5 cm row 

distance with increased rates of se.,ding. 

Among herbicides, isoproturon P^ sprayed alone produced 

maximum LAI -nd produced significant differences in L^>I as 

compared to all other treatments besides 2,4-D EE, POE. 

Minimum LAI (2.15) was recorded under isoproturon PE blended 

'rith superplioav hate. 

.tale aeon; the cultural trDatment hand weeding 

Produced highest LiI (5.257) and was found significantly 

superior to ell other cultural treatments besides cross 

sowing at 15 cm row  Spacing either with normal or higher 

seed rates. No significant differences were exhibited between 

hand weeding and bidirectional sowing with normal seed rates 

at a row distance of 22.5 cm but when seed rates was raised 

to 50 per cent higher than normal, L.'I declined drastically 

and recorded 2.057 L-\I being lowest among the weed control 

treatments. 

4.3 yir LD ATTRIDUTIIO CHI ACT1:RS 

4.3.1 Mean 	of earhead : 

The data postulated on mean length of earhead in 

Table 18 was not found significant due to different weed 

control treatments. Longest ears were recorded under 

2,4-1) EE, PO- while  isoproturon 1 kg/ha PE sprayed alone 

registered 6.825 can ear length being lowest. Fluroxypyr and 
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isoproturon blended with superphosphate failed to cause 

larger variations in ear length. 

Similarly cultural treatments showed no perceptible 

increase in ear length, however, Table 18 revealed that 

maximum earlength (7.825 cm) :is recorded under closer planting 

at 15 an with normal seed rates and was found at par to all 

Other weed control treatments including no weeding treatment. 

4.3.2 Mean ear weight : 

The data presented in Table 18 on ear weight was found 

statistically significant due to different treatments. Cross 

sowing at 225 an spacing with normal seed rates recorded 

2.555 g "eight being maximum and proved significantly superior 

to no weeding giving 1.885 g weight per par. 

Among the tested herbicides no significant differ°noes 

in ear weight were exhibited among themselves, besides 2.4-D 

E^ which proved significantly superior to fluroxypyr and 

isoproturon 1 kg/ha applied alone as Pg. But when isopro-

turon was applied mixed with superphosphate no measurable 

differences were detected in the ear weight. All herbicidal 

treatments displayed larger variations in ear weight as 

compared to no weeding tre-:t:71.~nt. 
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Table 18 : Mean length of earhead, number of ears per plant, 
number of grains per earheed, ear weight and 
test weight as influenced by various treatments 

Ear 	Ear 	Per ear NTo.of Test 

Treatments 	 length weight grain 
	grain weight 

weight per ear 

T1 Unweeded control 	 7.15 1.885 	1.46 	34.65 	41.925 

(Normal practice) 

T2 Hand weeding at 30 DAS 	7.55 2.190 1.70 	
39.30 	42.550 

(Normal practice) 

73 rluroxypyr 0.75 kg/ha 20D,.S 7.35 2.09 	1.715 	39.60 	43.00 

(Normal practice) 

T4 Isoproturon 1 kg/ha 	6.825 2.05 	1.70 	39.70 42.775 

(Normal practice) 

T
5 

Is rotu 	kg/ha 	
7.45 2.295 1.83 42.40 42.725 

mixed withnsuperphosPhate 
(Normal Practice) 

T6 2,4-D EN 0.75 kg/ha 	8.175 2.435 	1.83 	44.30 	38.975 , 
3;3 Urea at 30 DAS 
(Normal at 

 

T7 Closer Planting at 15 cm 	7.325 2.39 	1.76 	44.25 	40.825 
With normal coed rate 

T8 Closer Planting at 15 cm 	7.45 2.105 	1.495 	39.25 	41.375 
with 50 per cent higher 
seed rate than normal 

T9 Bidirectional sowing at 	7.45 2.265 1.715 	37.40 43.70 
15 cm with normal seed rate 

T10 Bic cIr 	
50 	 her Sowing of 	

7.475 2.465 	1.945 	42.15 	40.675 
1:m with 	Per cent hig 
~ded 	than normal 

T11 Bidirectional sowing at 	7.775 2.55 	1.980 44.35 41.95 
22.5 cm with normal 
seed rate 

T Bidirectional sowing at 	7.7 	2.280 	1.775 	43.55 	43.07 
12 22.5 cm with 5o per cent 

higher seed rate th,n normal 

SEm f 	0.339 0.117 	0.099 	1.651 	0.990 
C.D.at 5% 	- 0.350 	0.295 	4.922 	- 
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All cultural techniques of weed control gave percep- 

tible difLer_ences in ear weight over no weeding. 	kruare 

planting at 22.5 cm with normal seed rate among cultural 

techniques was found significantly superior to closer planting 

with higher seed rates and hand weeding treatments, but was 

at par to cross sowing at 15 cm row distances with l times 

seed rates and 2,4-D EE applied POE at 0.75 kg/ha. 

4.3.3 meen number of grains per ear-head c 

The number of grains per ear-head may be regarded as 

one of the most important yield attributing character. 

3ignifieant differences were observed as regards number of 

grains Per ear-head as affected by different weed control 

treatments. Data set out in Table 18 and Fig.13 clearly 

revealed that the number of grains per ear-head were recorded 

highest to the extent of 44.35 under square planting at 22.5cm 

with normal seed rate while 34.63 numbers per ear-head were 

registered with no  weeding treatment and was regarded least 

among weed control treatments. 

Different effect of herbicides was noted as regard 

grain production  per ear-head. 2,4-D EE herbicide proved 

versatile and gave potential yield of 33.40 grains per ear-

head, which on the other hand gave significant differences 

in grain numbers/ear-head as compared to isoproturon 1 kg/ha 

PM sprayed alone. All herbicidal treatments were found 

superior to no weeding. 
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Cultural treatments conducively nushad up number of 

grains/ear-heed under them anc :ere found much better than 

herbicides, besides 2,4-D EE. Amon-i cultural treatments 

cross sowing at 22.5 Co with normal seed r;te recorded 

maximum number of grains per ear (44.35/ear ', and eras found 

significantly superior to s,~uare plantin,; with 15 an row 

distance with normal seed rate, closer planting in narrow 

rows with higher se d rates and no weeding treatment, resnec-

tively. Former cultural treatment gave measurable variations 

over fluroxypyr and isoprcturon PL' application. Crossing 

rows at wider distances bidirectionally gave better perfor-

mances than closer planting with or without higher rates of 

seeding. 

4.3.4 Mean rajn 	1 nht (}®r 

The data presented in Table 18 on grain weight/ear 

influenced significantly due to different treatments. Cross 

sowing with normal seed rate at 22.5 an row distances recorded 

maximum grain wei._iht/ear (1.980 g) and minimum grain weight/ 

ear (1.460 g) was under no weeding treatment. Latter weed 

control treatment was at par to solid planting in narrow rows 

with higher rates of seeding. Rest Af the herbicides and 

cultural treatments failed to cause significant variations 

in ear weight $s affected by weed control treatments. Square 

planting was much superior than either herbicides or closer 

sowing as regards grain weight/ear. 
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4.3.5 Test weight 

Data appended in Table 18 and Fig.14 showed that weed 

control treatments did not influence the 1000-grain weight 

significantly. However. averages indicated that cross sowing 

at 22.5 cm with enhanced seed rate pushed up the test weight 

to the tune of 43.87 g being maximum and lowest 38.97 g seed 

weight was rocorded under 2,4-D EE, POE. 

No significant differences were detected among the 

herbicidal treatments. However, maximum grain weight (43.00g) 

was recorded under flurOxYPyr POE, but failed to attain the 

level of significance.  No weeding was parallel in effect as 

compered to all other weed control treatments with regard to 

test weight. 

No significant differences were registered in test 

weight by cultural treatments. Highest grain weight (43.87 g) 

was registered under cross sowing at 22.5 an with enhanced 

Seed rates closely followed by cross sowing at 15 cm row 

distance with normal seed rate. Lowest grain weight to the 

extent of 40.675 g was recorded under cross sowing at 15 cm 

with higher seed rates. 

4.3.6 Crop  omass  

The data recorded in Table 19 and Fig.15 on crop biomass 

showed significant differences due to different treatments. 

Maximum  crop biomass 101.335 q/ha was recorded under hand 

weeding and lowest 73.812 q/ha under fluroxypyr POE„ 
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Table 19 a Cffect of different treatments on crop biomass, grain 
yield, straw yield, haivest index and weed index 

*Crop *Grain *Straw Harvest -v7eed 
Treatm©nte 	 shoot yield yield index index 

biomass 

Ti Unwoeded control 	 30.240 35.36 44.880 44.060 27.301 

(Normal practice) 

T2 Hand weeding at 30 DA3 	101.335 49,03 52.305 49.334 - 

(Nezmal practice) 

T3 Fluroxypyr 0.75 kg/ha 	73.312 34.062 39.750 16.174 30.528 

20 DAS (Normal practice) 

T Isoproturon 1 kg/ha FE 	90.532 4-3.217 47.315 47.737 11.856 
4 (Normal practice) 

T Isopreturon 1 kg/ha PE 	83.842 38.677 45.165 46.131 21.116 
5 mixed with superphosphate 

(Normal practice) 
T6 2,4-D EE 0.75 kg/ha 30 DS 1~7.187 40.697 46.490 46.673 16.996 

(Normal practice) 

T7 Closer Planting at 15 cm 	77.412 34.640 54.860 44.748 29.349 
with normal seed rate 

Ta Closer planting at 15 cm 	84.615 39.640 44.975 46.847 19.152 
50 per cent higher seed 
rate than normal 

T9 Bidirectional sowing t 	79.727 36.002 43.725 45.156 26.571 
15 cm with normal s,Od rate 

T10 Bidirectional sowing at 	91.175 37.187 54.033 40.786 24.155 
15 cm with 50 per cent 
higher seed rate than normal 

T11 Bidirectional sowing at 	91.317 40.450 51.367 44.055 17.499 
22.5 cm with normal seed 
rate 

T12 Bidirectional Sowing at 	84.485 41.395 43.090 48.997 15.572 
22.5 tai with 50 per cent 
higher seed rate than normal 

`'Duncan's Test i , applied. 
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mong the herbicides isoproturon 1 kg/ha produced 

highest crop biomass i.e. 90.53 c7/ha and was found signifi- 

cant as compared to fluroxypyr POE and 15 cm row spacing 

with normal seed rate. All the treatments were found superior 

to no weeding besides fluroxypyr POE. 

When cultural treatments were evaluated, bond weeding 

gave recorded biomass yield of 101.335 q/ha and was noted 

significantly superior to 15 cm row spacing with normal seed 

rate, fluroxypyr 
 POE, cross sowing at 15 cm row spacing with 

normal seed rates and no weeding. Hand weeding was also 

found si,nificantly superior to isoproturon 1 kg/ha PE mid 

with superahosphate at 17.212 critical value. All the 

treatments were found superior to no weeding besides cloc-- 

planting with normal seed rate which produced 77.412 q/: 

crop biomass. 

4.3.7 Graila ; 

Data evaluated  in Table 19 and Fig.15 on grain yield. 

:and weeding was found superior to all the treatments and 

recorded maximum grain yield to the tune of 49.03 q/ha. 

Lowest grain yield  (34.06 tea) was recorded under fluroxypyr 

PPOE and was at par to bi-directional planting at 22.5 cm row 

spacing with and without higher rates of seeding and solid 

planting at 15 cm roW spacings with normal seed rates giving 

34.062, 34.0 q/ha,  respectively. 
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Grain yield was not affected si:jnificantly duo to 

herbicidal treatments. Isoproturon ? sprayed alone gave 

maximum grain yield of 43.217 cq/ha. 

Among the cultural trezitments, hand weeding proved 

efficacious and recorded grain yield of 49.03 q/ha being 

highest which in turn proved significantly superior to 

closer planting with normal seed rate, square planting at 

15 cm row distance with normal seed rate and no weeding 

treatments at all critical values. It also showed its 

superiority over cross sowing at 15 cm row spacing with 

enhanced seed rate. There was apparently no advantage in 

cress sowing with wider row distances as compared to solid 

Planting with normal red 50% higher rates of sowing. Besides 

fluroxypyr. all other herbicides potentially affected the 

grain production, as compared to most of the cultural 

treatments. 

4.3.8  

The data postulated in Table 19 on straw yield showed 

significant difference due to different weed control treat-

ments. Maximo straw production i.e. 54.86 q/ha was noted 

under closer planting with normal seed rate while fluroxypyr 

POE herbicides registered 39.75 q/ha straw yield. 



94 

Among the herbicides no significant differences were 

detected. Maximum straw yield (47.315 q/h,') was recorded 

under isoproturon PE and was found at per to all other weed 

control treatments. 

when cultural treatments were evaluated, maximum straw 

yield of 54.960 q/ha was noted under closer planting with 

normal seed rate and proved significantly superior to cross 

sowing at 22.5 cm row distance with higher seed rates at 

all the critical values, but also found significantly superior 

to cross sowing at 15 cm with normal seed rates at 12.46 

critical value. 

4.3.9 Harvest index s 

Harvest index is the ratio between economical yield 

and biological yield, expressed in percentages. The exarni-

nation of data on harvest index appended in Table 19 would 

reveal that harvest index (403.997%) was recorded highest 

und.-:r cross sowing at 22.5 cm row distance with 506 higher 

seed rate. on the other hand cross sowing at 15 cm row 

spacing with increased seed rates than normal recorded 

lowest harvest index (40.79%). 

Harvest index did not vary much under pre and post—

emergence herbicides. However, isoproturon 1 kg/ha P 

registered higher percentage of harvest index (47.73%) and 
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proved superior to bidirectional sowing at 15 and 22.5 cm 

with normal seeding rates and no weeding treatments. Rest 

of the herbicidal treatments pre or post emergence application 

and cultural treatnents exhibited similar harvest index. 

Harvest index showed superiority over no weeding treatments 

when herbicidal treatments and cultural treatments were 

compared besides cross sowing at 15 cm spacing with normal 

rates of seeding. 

4.4 Weed index s 

Weed index  is the measure of reduction in yield 

expressed in percentage occurred by the competition affected 

by Presence of weeds in wheat crop. Weed index values 

appended in Table 19 indicated that reduction in wheat 

Yield ranged from 11.86 to 30.53 per cent by isoproturon 

PE alone and fluroxypyr over hand weeding. The study further 

revealed that 'oE herbicides producid grated reduction 

than °herbicides. Cultural tr ntnents besides closer or 

wider rows Plantin-  registered greater weed index. Fluroxypyr 

and rot; sPncing of  15 cm with normal seed rates caused severe 

reduction in yield over all cultural and herbici'al treat-

ments, accordingly. 



4.5 Economics s 

Tconomics of different weed control measures was 

worked out after deducting expenditure from ed:.litional 

income accrued from used control methods as compared to 

no weeding. 

Results set out in Table 20 reveal that hand weeding 

47as most outstanding among cultural methods which gave 

highest net profit of Rs. 3545.25 per hectare and wa:; fol1owacd 

by isoproturon pT with a not profit of Rs. 2,469.25 per 

hectare. Hand weeding also gave profitable re~urns over 

rest of the herbicides greater in 2,4—f) °.: than isoercturon 

applied mixed with :eu?o 'tt0CPh"to. 

n  thc h nrbici^s isoproturon L with a not r turn 4_ 
of Rs. 2,469.05 ,.gas found superior to 2,4—D EE, POE and 

isoproturon mixed with superphosphate with net return of 

Re. 1643.60 and 883.30 per hectare, respectively. Fluro-,ypyr 

POE herbicide was not `ound erofitt is and ro.3is _ -red a 

net 1.003 of ^,s. 711.50• 

Hand wending gave - highest net return of Rs.3545.25 

while cross sowing at wide& spacings with normal and higher 

seed rates registered net profit of Re. 1433.75 and 

Re. 1359.25/ha and was followed by solid planting at 15 cm 

row spacing with 50:a hither seed rate giving Rs. 1266.00 
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Table 20 s Economic analysis 

	

Additional 	Addl. 	Cost of Net 

	

yield over 	return 	Treat- profit 
control (q/ha) over 	ment 	profit) 
Grain Straw control (RS/ha) 

(CeJha) 

T1 Unweeded control 	 - 	- 	 - 
(Normal practice) 

T2 Hand weeding at 30 GAS 	13.67 	7.43 4970.25 	1425.00 3545.25 
(Normal practice) 	 ~ s 

T3 Fluroxypyr 0.75 kg/ha 	-1.30 -5.13 -583.25 	128.25 -711.50 
20 GAS (Normal practice) 

T4 Isoproturon 1 kg/ha PE 	7.86 2.44 2812.00 	342.95 2469.05 
(Normal practice) 

T5 IsOProturon 1 kg/ha PE 	3.32 0.29 1169.25 	285.95 	883.30 
mi}ted with superphosphate 
(ITo"mal practice) 

T6 	2.4-'j SE 0.75 kg/ha + 	5.34 	1.61 1909.25 	265.65 1643.60 
3° Urea at 30 DAS 
(Normal practice) 

T7 Closer planting at 15 cm -0.72 9.99 	-2.5 	34.00 	-36.5 
with normal seed rate 

T8 Closer Planting at 15 cm 4.28 	0.10 1500.5 	234.00 1266.50 
with 50 Per cant higher 
seed rate than normal 

T 	Bidirectional sowing at 0.64 -1.15 	195.25 	578.00 -362.75 
15 cm with normal seed rate 

T10 Bidirectional sowing at 1.83 	9.15 	869.25 	778.00 	91.25 
15 cm with 50 per cent 
higher seed rate than 
normal 

T11 Bidirectional sowing at 5,09 	6.49 1943.75 	510.00 1433.75 
22.5 em with normal seed 
rate 

T12 Bidirectional sowifl at 	
6.04 °1.79 2069.25 	710.00 1353.25 

hi
22,5 cm 

with 50 per cent 
normal seed rate than 

Hocilon (7) 	s. 215/- per kg 	Labour charges or~~~ 
Agromore(49%) 	Rs. 97/- per kg 	spraying f<, Re, 57/- 
Pluroxypyr 	 Rs. 95/- per kg (3 @ Rs.19/- per day). 
IIand weeding once C' fl .1425/ 

r- 
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net raturn per hectare. They proved much superior to all 

other cultural treatments. Bidirectional sowing at 15 cm 

row distance and solid planting under the same row distance 

proved uneconomical and registered a net loss of Rs. 362.75 

and 36.50/ha, respectively. But when cross soering was done 

with 50 per cent higher rates profit was marginal and proved 

superior to former treatments. 



DI SCU : SI ON 

The results reported in the foregoing chapter on weed 

and crop studies as influenced by various weed control treatments 

are discussed in the light of recent literature av ai lab is 

in this chspter, 

5.1 t.:rsED STUDY 

5,1,1 stud' odd ylora s 

The data recorded in Tables 5 and 6 on dominant weed 

flora of the experimental area revealed that the wheat crop 

had to face the severe competition mainly with* broad leaved 

weeds to the density of 55.39 per cent while 23.02 per cent 

density was recorded under monoaot weeds. The dicot weed 

flora coaposed of irifo um —7.eQiterum„ Niedicaao de ticu tai 

Melil, ot~ £ and na a s arvenais in wheat crop. Among 

monocot weeds 	minor was the main dominant weed of wheat 

crop, The resilient enemy i.e.Phn ri.~ minor density 

showed d,clining trend lie to continuous use of isoproturon 

in wheat crop while dicot weeds were on increase due to late 

shifts and elimination or grass' weeds in wheat crop. Broad 

leaved weeds constantly increased upto latter stages of 

crop growth hence high'r intensity was recorded. Cue to 

similar growth habits and nature of 	minor in wheat 

crop• competition increased mani"old in the presence of dicot 

weeds. Similar weed study have also been reported by Annonymoui 
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(1962). I3ageshwar and Jain (19`> )., \ishwakarma and Jain 

(1984), Tiwari and Bisen (19°5) and Jain (1987). 

5i -A 	t®reed intenaitY 

n examination of the data on weed intensity revealed 

that weed intensities did not vary much by pre-emergence 

herbicides (Table-7). in the early growth studies. Isoproturoa; 

pre-emergence applied either alone or mixed with superphosphate 

failed to cause larger differences among themselves but proved 

superior to all the treatments in reducing the weed intensity. 

The herbicides probably were taken up apoplastically by roots, 

which ultimately resulted in death of the targetted plante. 

significant effect of i oproturon have been reported by 

by Keasasian (1977). N geshwar and Jain (1982) and Vishwakarrne 

and Jain (1984), 

Post emergence herbicides as well as hand weedirk 

treatment were not completed hence omitted from discussion. 

Amcag the cultural treatments, cross sowing at row 

Width of 22.5 cm with normal geed rate showed its superiority 

in controlling the weed flora. It may be due to sowing; of 

crop in two  direction which placed the crop in a better 

environment. This  has also been reported by Vishwakarmr and 

Jain (1984). At early stages of growth closer planting and 

no weeding exhibited similar effects in weed density. All 
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cultural treatments were not potential as compared to pre -
emergenee treatment in reducing the weed intensities at 

early stages of crop growth. Nageshwar and Jain (1982), 

Vishwakarma and Jain (1984) corroborated the above findings. 

Measurement of weed intensity data at harvest was 

found significant. All herbicides affected the weed intensity 

to varying degrees but proved superior to no weeding and 

cultural treatments. However, the differences failed to 

attain the significant level. The efficacy of PE herbicides 

is based on the fact that they did not allow,the % weeds to 

emerre in the early stages of growth and probably succumbed 

due to appoplastic movement via roots. Moreover their long 

persistence shaved distinct advantages in reducing the weed 

stand• Thews findings axe in afire ant with those of 'Tomar 

a Qi• (1983) and 
 Si'gh (1986). while POE herbicides 

exhibited almost similar effect as that of PE and eliminated 

the weed intensity e
ffectively with least differences., 2,4-

D ES + 35 urea proved 
 Duch superior than flurcaypyr as PG 

herbicides, The weed flora was eliminated by PO? herbicides 

efficiently, -,evere  chlorosis and necrosis followed 

immediately Otter post 
 emergence application of 2,4-D _' 

and fluroxypyr  herbicides• curtailed intensity of broad 

leaved weeds effectively. Singh (1986); Singh 	. (1987) 

AND Anonymous (19$37) corroborated the above findings. 
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Among the cultural treatments, hand weeding proved 

most efficacious ir> exterminating the existence of weed 

population. It not only removed the weeds from inter spaces 

but efficiently removed weeds as well as from intro-spaces. 

Consequent upon elimination of weed intensities the crop 

attained luxuriant growth. =he canopy developments enabled 

the crop to take care of the incoming weed shifts. Hand 

weeding was considered to be an effective method weed control 

in wheat as reported by Prakash et 
gl. (1966) and Singh (1986). 

Bidirectional 
sowing was next in order of performance in 

EUppressing the weed population efficiently. Better effect 

of cross sowing; 
 was due to sowing of crop at equal distance 

in two directions which placed the crop in a better 

environment and 
thus the weed growth was suppressed effectively. 

Closer planting showed marked effect in reducing the weed 

stand over no weedip8• It may be due to less available space 

for weed growth with the result weeds were supressed by 

crop efficiently (AneYmous 1981). 

	

').3 	Nean intensity of dominant weeds $ 

	

' 3 	2 ect on rifolium  f 	forum i 

The intensity of Prifolium  flagifeium differed widely 

by cultural and herbicidal methods at 15 day stage and at 

her Est.  The Table-6  shows that PE herbicides which were 

accomplished at 15 day"'sEage proved superior in reducing the 
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weed intensities. Pre-emergence herbicides inhibited the 

weed germination in the initial stage due to potential 

entry of isoproturon alone or mixed with superphosphate. 

The intensity increased at subsequent stages of development 

i.e. at harvest due to decline in herbicidal activity and 

poor persistance in the soil. Not of the herbicides 

degraded rapidly and were used up by seedlings with the 

result weed shifts of 'irifolium intensity crop,:ed in at later 

stages of development. These findings are in agreement with 

the findinL,s of Kassasian (1977), Nagaebwa' and Jain (1982), 

Vi$hwakarma and Jain (19g4). While 2.4.D E with 3% urea as 

POE at harvest showed wider differences in weed intensities 

and caused greater reduction in density as compared to PS 

iso;~roturon sprayed alone or mixed with superphosphate and 

£lur°ypyr PO! herbicides. The weed was highly susceptible 

to :POE herbicides with the result population of Trifolium 

declined greatly. 

Cross sowing 
and closer planting among cultural 

methods were not potential methods in reducing the intensity 

of Trifol lum at both the stages, besides hand weeding and 

czbss sowing at 22.5 cm with higher mead rate and was 

followed closely by solid planting with normal rates of 

seeding. The intensity of Trifolium was effectively 

eliminated by hand weeding because weeds were removed 

thoroughly from inter and antra- spaces with khurpi and 



did not allow the late shifts to dominant over existing 

stand of the crap. Hand weeding was effective method of weed 

control in wheat as reported by Hoods et al. (1974). Similar 

results were also noted by V ishwakarma and Jain (1964) . The 

population of 'rrifolium flaiferum was effectively reduced by 

closer planting with normal rates and cross sowing at 22.5 cm 

spacings with normal and 5O higher seed rates. In cross 

sowing the plants are placed at an equal row distance of 

2"=.5 cm providing better environment for luxurient growth 

Of the wheat crop. The resulting lush growth of crop 

possibly showed  smoothening effect on weeds. Similar trend 

was also followed by closer planting. The antra spaces wends 

were crowded out efficiently. Similar results were also 

obtained by Vishwakarms, and Jain (198 4 ). 

5- 

 

l.3. 	
on ?Hari s 	T i 

Cultural as well as herbicidal treatments affected 

nignif1rants,1hs density of L. minor at 15 DAS as well as 

at harvest. The data  portrayed in Table-9 revealed that 

application Of herbicides showed differential performance 

in controlliz the  weed 1ntsWailY, pE application of 

isoaroturon sprayed alone or mixed with supeaphosphate 

reduced the weed intensity at 15 days. The better effect 

of isoproturon PE maY be accounted for due to its phytotoxic 

effect on germinating seedlings. It also proved superior 
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at harvest in reducing the weed intensity. Both the 'OE 

herbicides failed in their result in reducing the weed 

intensity when compared with other herbicidal treatments. 

?r ..emergence herbicides i.e. isoproturon PE curtailed 

the population of P. minor due to effective entry of herbicide 

via coleoptile initially and probably prolonged persistance 

of herbicides and lush growth of wheat crop which croweded 

out late shifts of Pha is intensity. 

Hand weeding proved superior in eliminating the 

intensity of ph~1a 	minor, This finding have also been 

supported ?5r Hoods et. (1974), Shivlezmar (1982). Cross 

sowing and closer planting with or without higher seed rates 

also reduced the weed intensity differentially. Eduction 

in weed density was noted with cross sowings irrespective 

of raw &tat5flces with higher seed rates. The reduced weed 

intensity C5 be due to smoothening effect and congenial 

environment which in tun favoured the crop stand and enabled 

the crop to mother the phalsria minor density, ( finc.nymous, 

1981). 

5.  3.3 "'ffect on oelilotus albs s 

Ojferential responses on flelslotuss albs were measured 

at 15 DAS and at harvest as affected by different treatments, 

(Table-10). Herbicides showed substantial decline in 
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Melilotus_ albs. intensity initially as affected by pre-emergence 

herbicides, greater in isoproturon PE alone than its mixture 

with fertilizer. Isoproturon PE failed to inhibit the weed 

emergence latter due to rapid decline in herbicide concentra-

tion in the active zone, but proved superior than no weeding 

and cultural methods. Both POE herbicides eliminated the 

weeds effectively. The 
POE spray proved toxic to weed and 

eliminated the N. lbba, density due to rapid abco:'tion and 

translocation through foliage. S .miler result o u$e:°e also 

noted by Singh I al• (1967). 

Cultivation Practices FeCUccd 
-ukie int )nsti +:y of 

reluDtue 	a  varyinE3y in the initial stage while consi 'ently 

registered more weed number towards harvest, besides hand 

Needing. Hand weeding proved much superior among conventional 

methods. The superiority of hand weeding over other cultural 

me thods was cite to 
comp lete removal  of weeds from inter. 

and intraz spac ings. It gave identical results as cop red 

to PE and PUP herbicides- Cross planting at wider rcna 

distances with and without higher seed rates placed the 

plant in a better emiro1°ent at initial stage with high 

photosynthetic  efficiency we to better effect of 

radiation which resulted in better growth of wheat crop. 

The lush growth most Probably, was reeponsible for eliminating 

the weeds by ovsrsl'isdinfl off got while closer planting 

L 
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reduced the intensity of M. albs, but proved inferior to 

other cultural methods. Reduced stand under them was because 

of high plant population which amoothered the existing wends 

and inhibited the weed density. However, cross planting 

failed to maintain its consistamy towards harvest. The 

weeds grew in the wider spaces, which threatened the growth 

of crop at latter stages. 

1.3•I.  .^°.ffeot On I°i@dica2 denci.-.. culata -. 

The intensity of ,iedicaao denticulata  Taried markedly 

under the inf]jaance of cultural and herbicidal methods at 

15 DAS and at harvest. Table-11 and i ig. 7 shows that 

application of isoprotucoo P 1 kg/ha proved potential in 

reducing the weed  intensities of Medio_go greater at the 

initial staLe then at latter stages. Most probable reason 

may be that isoporturon inhibited the germination of weed 

seedlings 	kept down the density of I4edicago. The 

intensity trended upward at harvest due to degradation of 

the herbicide the data gh0wed that both POE herbicides 

effectively eliminated the weed intensity. POE herbicides 

when sprayed alone  were toxic to weeds initially and tailed 

to maintain its consistency at latter stages, However, 

both herbicides eliminat°d the Medic auo denticulata due 

to rapid absorption by coleoptile and effective transolocation 

through foliage. 
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Application of 2,4_D 	+ 3% urea reduced the 

density of ,Nledica o and registered lowest intensity due to 

calicalar translocation of herbicide via foliage. Efficacy 

of fluroxypyr was not well marked on T_edio,: 

All cultural treatments showed their superiority 

over unweeded control as regards control of Medica~o„ Hand 

weeding: proved much potential after accomplishment at 30 DAB 

in eliminating the weed intensitives from intro and inter 

spaces, Crone Sowing 	
o.... • -e -ti- .....--_ _ .--- 

reduced the weed intensity to a considerable extent. Cross 

sowing Proved good crop stand and little or no space was 

left for the growth and d. VelPment of weds. P.1ost of the 

weeds were corwded cut by smothering effect. While solid 

planting showed poor effeCt on weed intensities. The 

reduced weed stand within the rows was due to over shadowing 

by the crop. There was negligible effect of seeding rates 

under normal or enhanced seed rate conditions in reducing 

the weed densities. 

T-1.3's 	ffect on nr~ alia arven is 

Intensity of Anagalis arvensis under different 

treatments was not influenced at 15 day stage but wider 

dif1eremes were obtained at hax'vest. Isoproturon with 
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with the and without superphosphate controled the density 

ofo 	jalis  arvvennsis initially, but failed at latter stages. 

The herbicide was taken up in large quantities by emerging 

colioptile of weeds and soon its deactivation and greater 

utilization of the herbicide, pu6hed up the density of 

na. alie greatly at latter stages of growth. both 90E 

herbicides eliminated the weed intensities of  I.nagalis  

differentiai'.y. The toxic effect on weeds may be due to 

fast absorption of the toxicant and translocation of 

herbicides to the a
ctive sites, which resorted in lower 

density of  pnagalis  sp• 

Among the cultural treatments cross sowing and 

closer Planting failed to reduce the intensity of  6Wags1u.  

The intensity of AyaR  118'"as effectively eliminated by hand 

weeding because weeds were removed thoroughly from inter 

and intra_sPaces with hhu i and did not allow the late 

weed shifts to dominant over existing stand of the crop. 

The population of 	lis ap. Was not affected by closer 

planting, but cross sowing with normal and enhanced seed 

rates checked the growth of the weed and the density was 

much lower tian no weeding. cross sowing placed the plant 

at equi-distance thereby providing better environment for 

luxuriant crop growth which probably smothered the weeds 

effectively. Closer planting on the contrary overshadowed 
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to weeds hence resulting growth of thena alig sp, was very 

poor. Rates of seeding affected the density great ],y and 

density Of Mnagalis showed moderate decline with 50 per cent 

higher seed rates. 

,S•i•4 	rf:r:nct on LAI of f hn ri minor I 

L.ata 0ravided in Table-13 reveal that LAI of P.minor 

at 25 day stage showed wider diff-rences due to weed control 

treatments. Isoproturon PE sprayed alone or mixed with 

superphosphate caused severe reduction in pbalaris minor 

density due to its potential effect on weed which probably 

arrested the growth of the g• minor and reduced the size 

of the developing  leaves and thus resulting LAI was lowest 

among herbicides. Rest of the herbicides reduced LAI to 

a considerable  degree d to phytotoxic action of these 

herbicides greater in f]uroxypyr than 2,4-A EE applied as 

?OE. 

LAI under cultural treatments was not well marked, 

however, bidirectional Planting at 22„5 cm with normal 

seeding rates recorded lowest LAI and was at par to hand 

weeding and solid planting at 15 cm row spacing with 

enhanced seed rates, it is evident from the Table..13 that 

the cultural treatments though showed differential res-

ponses in LAI but proved much better than LAI exhibited 

under no weeding,. 
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mat ter accumulation of weeds at harvest s 

The result in dry matter accumulation of weeds at 

harvest shaved wider variations due to various treatments. 

All treatments recorded lower dry matter production of weeds 

over control (47.1+5 9Jha)• 

Data appended in 'fable 14 and Fig. 10 showed that 

hand weeding recorded lowest dry matter yield while highest 

dry matter was exhibited under no weeding. Hand weeding 

exterminated the existing weeds with khnrpi thus the weed 

free conditions 
 favoured the growth of the crop which in 

turn took care of the following weed shifts by smothering 

effect which reflected in lowest dry matter yield under 

hand weedir%, floods a -alp' (1974) and Jain et al. (1974) 
confirmed the above findings under Haryana conditions. 

Herbicides which potentially affected the weed 

densities also reflected in much lower dry matter yield under 

them. lsoproturon  was 
the only potent herbicide on weed 

stand with the result recorded lowest dry yield of weeds 

amongst herbicides. None of the other herb is ides come to 

this level and most of them produced almost same dry yield 

as obtained under cross Planting with varying seed rates 

and spacings. Differential responses of herbicides 
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exhibited varying dry matter accumulation. Isoproturon pre 

emergence inhibited the weed emergence due to efficient 

coleoptile uptake with the result weeds were curtailed to 

a considerable extent. While on the other hand iscproturon 

t 
superphosphate proved much phytotoxic to crop rath-r than 

weed due to which greater dry matter accoumulated under this 

treatment• post emergence herbicides were not recognised 

potential on all weeds besides broad leaved weeds, moreover 

initial weed growth and later weed shifts damaged the crop 

growth which could not recognised at latter stages. The 

weeds accumulated to a greater degree under poor growth 

of the crop (SinghA.}•►  1985 and Prasad, 1984). 

Cross sawing  was found most effective for its efficient 

control Of weeds. Eificlency of cross sowing was due to 

appropriate Spacing  which might have favoured the lush 

growth of the crop, thereby e.LFTessing the future weed 

growth. While poor 	of closer planting was due to 

low weed control efficiency' he inter spaces weeds were 

not smothered properly besides antra-spacing weeds. This 

has the probable reason of ouch higher dry matter yield 

under solid planting Irrespective of normal or 50 per cent 

higher aged rates. Vishwakarma and Jain (1984) supported 

these findings. 
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oed Coon ._,trol eff is ie nc1  s 

Data set out in Tabla-14 on weed control efficiency 

was worked out on the basis of dry matter accumulation of 

weed measured against weedy check so as to evaluate 

at harvest. Cultural and herbicidal treatments showed 

differential responses as regard weed control efficiency, 

isoproturon 20 sprayed alone dominated over Po s 

herbicides and isoproturon PE mixed with superphosphate as 

regards weed control efficiency. This may be due to versatile 

effect of isoproturon pE in reducting the weed flora and 

growth of weeds as compared to other herbicides. It 

registered 52,56 per cant weed control efficiency, Higha -at 
weed control efficiency under isoproturon may be due to the 

better control of weeds from the  beginning til harvest of 

the crop. Similar  findings were also noted by Singh 

(1985) while both post emergence herbicides and isoproturon 

mixed with superphosphates applied as basal showed similar 

effect and gave weed control efficiency in the range of 

29,75 to 32,45 per cent. The potent effect of 2,4..D POE 

have also been reported by Kumar gt $I•  (1986) and Singh 
$1. (1985). Fluroxypyr POE was effective on broad leaved 

weeds and proved phytotoxic to crop. D.*e to poor control 

over forthcoming weeds probably narrow down the weed 

control efficiency. 
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Among cultural methods of weed control, hand weeding 

gave the highest weed control efficiency (68.73%), while 

poor weed control efficiency (11.675) was noted under closer 

planting with higher seed rate. The potential effect of 

hand weeding was due to elimination of weeds manually which 

eventually favoured the good growth of the crop. The 

resulting dense canopies smothered weed growth during 

latter stages of crop growth. Vishwakarma and Jain (1964) 

confirmed these findings. Cross sowing also gave moderate 

weed control efficiency and was found similar to POE  

herbicides and isaproturon applied basal after mixing 

with superphosphate, besides isoproturon sprayed alone as 

PS. The weeds were smothered differential]y due to cross 

planting. The effect was more pronounced when density of 

crop was increased by higher seed rates. 

Closer planting thinned the crop density within 

the rows the to severe mutual suppression, unchecked growth 

and development of weeds in the inter- spaces most probably, 

reduced the dry matter and weed control efficiency 

substantially (Vishwakarms and Jain, 1984). 

5.,2 ~1ro~,tudies 

•2 	Pre-harvest~rudi eeg _ 

crop int ensity : 

Pant density showed differential responses due to 

cultural and herbicidal treatments (Table-15). Highest 
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density to the tune of 202.5 plants/m2  produced by cross 

sowing at 15 cm with enharCed seed rate and was found at 

par to bidirectional planting irrespective of row distances 

and seeding rates while lowest density of 134.00 plants/m2  

was noted with isoproturon PE mixed with superphosphate. 

Square planting with higher seed rates affected better field 

emergence thus resulting density was very high. On the 

contrary closer planting despite of better control over 

inter:.spece weeds failed to effect the plant stand 

considerably. cross sowing gave better stand as compared 

to closer planting; due to its equi..directional planting 

which controlled the  inter and intra space weeds efficiently 

by manipulating the environments which might have favoured 

the crop in establishing thebetter stand. 

ISOProturon PrI sprayed alone showed no symptoms of 

phytotoxicity and exhibited normal crop stands, but when 

isoproturon was mixed with superphosphate due to severe 

phytotoxicity & lack of compatibility plant population 

declined markedly, pt the time of population count, hand 

weeding and ?OE herbicides were not accdmplished and 

registered similar densities, hence omitted from discussion. 

s 2'1'2 a' 	h@i$ht f 

Height is  considered as an index of growth and was 

measured four times, during the life cycle Of the crap 
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till harvest. Platt height showed , der dif=eb ncee cue o 

cultural and herbic idal t reatlpert s. 

Variations in plant height were observed du { to 

application of different herbicides. At 25 days ata6e 

fluroxypyr POE proved superior than iseprotuma PB ei4hr 

sprayed alone or mixed with superphosphate. Height declined. 

as compared to no weeding and cultural treatments due to 

their phytotoxic effects. At ]Ater stages RE and POE herbicides 

exhibited identical plant height with progressive increase 

dun :iI adv one e in agc. 

All cultural `.,t°ento :)roved eon(fucin; in elevo:ing. 

the plant height and Consistently recorded greater plant 

height. Closer planting irrespective of narrow or wider 

apacigg prpdxced tallest plants with normal as well as 

higher seed rates conditions and was at per to narrov. 

Planting with normal geed rate. Better effect of closer 

planting Probably was due to inter and intra apace compe.. 

tition, which induded congenial environment for attaining 

the n1&  maximum plant height. Similar results were reported 

by Kolar 	~. (1977). V iehwakarma and Jain (1gs +). hand 

weeding which eliminated the weeds from inter and intro 

spaces thoroughly with 11 damaged severely the surface 

feeding rota which probably resulted in dwarf plants. 

L.. 
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52• .3 tdumbar of tillers  s 

Tiller initiation is the next developing phase of 

wheat crap after height. Any favourable environment will 

bring in a greater response in the number of tillers per 

plant than any other growth character in the early growth 

stages. Tillers were measured at 25, 50, 75 daystage and 

finally at harvest (Table 16 & Fig. 12). 

Tillers estimated at 25 daystage from seedlings 

failed to exhibit wider differences but registered greater 

differences in tiller numbers at latter growth stages due 

to cultural and herbicidal treatments.  Tillers notably 

increased upto 50 daystage thereafter they declined under 

both cultural and herbicidal treatments, greater in cultural 

treatments than herbicides. 2,4—D EE registered highest 

tiller number (x.25/plant) at 50 days but proved somewhat 

phytotoxic at latter stages, while isoproturon PE sprayed 

alone aroduced maximum tillers but failed to attain the 

level of significance. At latter stages tiller numbers 

showed increasing trend upto midgrowth stage thereafter 

registered moderate decline towards maturity. Isoproturon 

z,E sprayed alone controlled the weeds efficiently, hence 

its conducive effect was reflected in 
tiller Initiation 

greatly and registered 3.25 tillers/plant being the highest 
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among the herbicides. Isoproturon was effective in 

controlling the mixed weed flora which carried their 

conducive effect in final tiller yield (Kassasion, 1977). 

Increase in number of tillers/plant were also noted by 

Vishwakarma and Jain (1964). ?]uroxypyr ?OY proved phytotoxic 

to the crop )lant and recorded lower cumber of tillers per 

plant, hence wider differences were exhibited. Higher 

number oC tillers were also recorded by isoproturon PE 

mixed with superphosphate over no weeding and other methods 

of weed control. 

Among the cultural treatments hand weeding produced 

maximum number of tillers/plant. Hand weeding eliminated 

weeds efficiently from inter and intra spaces and had high 

weed control efficiency which carried its parallel effect 

in producing greater number of tillers/plant.rhese 

findings are corroborated by Solanki et all. (1980) and 
whiv kumar (1962). 

Cross sowing at 15 and 22.5 cm row distance with 

normal seed rate maintained their superiority over other 

cultural treatments. As the plants were placed in a 

congenial environment due to effective light interception 

and efficient air circulation around the plants, which 

probably elevated 
the tiller production greatly while 

planting at 15 and 22.5 
cm row distances with higher seed 
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rates followed the similar trend as that of cross sawing under 

similar conditions in the initial stage, but could not 

maintain its consi^tenDY for long period. Although rows 

were placed cloeoW (15 cm) but the plants were spaced wider 

within the rows under normal 
and higher seed rate conditions 

which probably 
provided congenial environment for efficient 

photosynthetic activity of intra-plants with the result, 

high tiller numbers were produced as compared to no weeding. 

Closer planting produced more number of tillers/plant 

(Randhava et al., 1977). Gill,and Brar (197=-) elucidated 

that heavy infestation of weeds reduced the number of 

tillers/plant. 

Effective tillers s 

ffective tillers showed almost similar trend as 

reported under total tiller numbers per plant. Among the 

heribicides isoproturm Pi sprayed alone produced maximum 

fiber of tillers/plant thus resulting effective tiller 

were also highest. poor effect of fluroxypyr POE were 

recorded in 
tiller numbers/plant due to its phytotoxicity. 

post mergence application of fluroxypyr probably coincided 

with tiller initiation which might have carried its parallel 

effect on ear bearing tillers at maturity. 
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Hand weeding among weed control treatments recorded 

highest effective tillers/plant. Hand weeding eliminated 

the weeds efficiently which initiated maximum numbar of total 

tillers thus resulting effective tillers were also highest. 

Similar findings are also noted by Singh ert jl1. (1984). 

Low cumber of effective tillers were recorded under no 

weeding• closer and square planting with 50 per cent higher 

seed rates due to severe crop weed stress and less space 

available for normal crop growth ultimately reduced the ear 

bearing tillers finally. While under similar conditions 

sowing with normal seed rates registered greater number of 

effective tillers/plant. 

52.1.4 	lf__àrea indA  : 

Leaf area is the true indexl of all photosynthetic 

activity in the plant. LAI was measured three times during 

the life span of the crop. 

Data recorded in 'Table 17 showed that leaf area index 

was affected significantly due to different cultural and 

herbicidal treatments besides 50 deystege. Maximum LAI was 

produced under square Planting at 15 cm with higher rates 

of seeding and lowest (1.155) under isoproturon FE mixed 

with superphosphate at an early stage of crop growth. 

Lowest LAI may be due to pbYtptcxfc effect on crop growth 

characters which reduced the leaf area index considerably, 
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Most of the cultural treatments were conducive on grov h 

parameters than herbicides. Former treatments recorded 

maximum LAI but LAI alleviated under latter treatments due 

to phytotoxycity. Vishwaknrma and Jain (1984) noted marked 

decline in LAI due to pre emergence application of isoproturon 

while at latter stages of growth LAI remained unaltered due 

to deactivation of toxicants besides isoproturon applied 

as PE and registered highest LAI. At 75 daystage isoproturon 

p sprayed alone and hand weeding recorded maximum LAI as 

compared to all the treatments. Both these treatments 

were effective for eleminating the mixed weed flora thus the 

resulting LAI was highest due to congenial environment 

on growth of the crop. 2,4-D E? had shown its s.:periority 

at 50 daystage but it could not maintain its consistency 

at 75 days the to dropping of more leaves, LAI declined 

dray stically thereby reducing the photosynthetic area. 

Among the cultural treatments cross sowing at 15 

and 22.5 cm distances with and without enhanced seed rates 

produced maximum LAI upto 50 days stages. The probable 

reason of greater LAI under cross sowing was that the 

plant efficiently utilized light and p lent nutrient s with 

favourable effect on growth of the plant. While 75 daystage 

cross sowing with 2-.5 cm row spacings cabled with higher 

seed rates failed to maintain its superiority over other 

treatments. LAI showed declining trend under majority of 

the treatments. It may be due to narrowing of leaves cf 



122 

this stage the to induced toxicity by herbicides besides 

isoproturon PE. LAI of wheat was imreased in narrow planting 

treatments upto 50 daystege, this probably interacted in 

the production of large size and more number of leaves per 

plant. Similar results were also reported by Nageshwar 

and Jain (1982). %bile at 75 days less LAI was recorded 

which was due to more intera>ecific compitition and mutual 

shading of leaves. Hand weeding produced somewhat less 

LAI than other cultural treatment a• The probable reason 

is that the weeds were eliminated effectively from interapaces 

and damaged the surface feeding roots hence, the crop growth 

was affected adversely, however, LAI recouped at later 

stages and resulted in greater LAI. 

52•2=~o.at h arvest studies _ 

y2.2.i lielo_ottr1lat.o s 

Data set out in Table 18 and yield attributing 

charactera such as ear weight, grain weight said number of 

grains per ear were found statistically significant but ear 

length and test weight were not influenced by cultural 

and herbicidal methods• it would be appropriate to mention 

that the treatments which controlled the mixed weed flora 

efficiently from the initial stages accelerated the growth 

of wheat crop and carried their parallel effect in most 

of the yield attributing characters. 
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post emergence application of 2,4..D ELC showed marked 

effect in most of the yield contributing characters but 

failed to attain the level of significance besides number 

of grains per ear which was found statistically significant. 

Test weight was not affected markedly and was even lower as 

compared to cross sowing treatments. Pronounced effect of 

2,4..D is observed in reducing weed intensities which in turn 

increased the growth attributes including number of tillers 

and effective tillers per plant with good weed control 

efficiency. These potent effects probably reflected in the 

production of majority of yield attributes favourably. 

re-emergence herbicides proved phytotoxic in the early 

stages, hence the length of the earhead and number of grains 

per ear declined substantially as compared to 2,4.D POE, 

but during the latter growth stages• crop recouped due to 

rapid degradation of the toxicants, which reflected in 

increasing the grain weight per ear head and test weight 

accordingly. 'lurozyPY'r POE was phytotoxic on crop plants 

among POE herbicides. The poor tiller production per plant 

was 
due to its adverse effect on tiller production, however 

the adversity could not persist long and yield attributes 

increased substantially in the weed free environment. 

Cross sowing among cultural treatments showed profound 

effects on all attributes as compared to rest of the treatments. 
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Significant effect of cross sowing could be attributed to 

its effect in controlling the P. minor among gros:;yy weeds 

and broad leaved weeds through out the life cycle of wheat 

crop. Lue to better Interception of light which probably 

carried its distinct advantage in increasing the growth 

and development of wheat crop. Thus, yield attributing 

characters varied widely as compared to no weeding treatment. 

Closer planting exhibited longer and heavy ears, greater 

number of grains, grain weight per ear as compared to no 

weeding. As the closer row spacing, smothered the weed flora 

from intra row spaces afficiently with the result yield 

attributes were affected markedly under normal seed rates 

while closer planting with 50 per cent higher seed rates 

Sailed to give measurable response in yield attributes. 

The probable reason may be due to intra`.specff1c crop weed 

competition. The yield attributes on the contrary were 

hampered due to severe infra_plant competition. 

Moderate effect of hand weeding was found in 

production of yield attributes and gave optimum ear length 

ear weight, grain weight per ear, number of grains per ear 

and test weight. Hand weeding showed marked effect in 

controlling the weeds from inter as well as intra spaces 

of the crop plants and showed high weed control efficiency. 

Hand weeding damaged surface feeding roots curing weeding 

with 1hirpi which recouped in later stage of crap growth 
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and reflected in elevating the yield attributes. Hooda et al. 
(1974) and Shivkumar (1982) noted beneficial effect of hand 

weeding on yield attributes. Unweeded contro& had higher 

weed population hence lower values of these yield attributing 

characters were affected owing to severe crop-weed inter. 

ference of associated wends. Similar finding have been 

confirmed by Gill and Brar (1972) and Hooda et 1_l. (1974). 

3,2,2,2 crop biaa►ase 

Crop biomass production in quintal per hectare showed 

wider variations due to different herbicidal and cultural 

treatments. Data portrayed in Table 19 reveal that hard 

weeding registered 101.34  q/ha biomass yield being highest 

and lowest biomass was recorded under fluroxypyr POE. 

Former treatment was ;=t par to cross planting at narrow 

and wider row spacin&a with and without higher seed rates 

than normal and hand weeding gave a response in the range 

of 9.52  to 27.53 q/ha biomass yield. Maximum bicmass 

production was attained due to its favourable effect on 

growth attributes throughout the life span of the wheat 

crop which in turn elevated the yield characters greatly. 

Tiwari & Biaen (1987) corroborated the above findings. 

Among herbicides isoproturon PE proved potential 

and gave 90.532  q/ha yield being the highest. As the 

herbicide effectively controlled the weeds which favoured 



126 

the growth and yield attributes, thereby elevating the crop 

biomass. Flurozypyr POE was phytotoxic to crop attributes 

since its accomplishment with the result crop biomass 

declined markedly to the tune of 91 per cent as compared 

to no weeding treatment while isoproturon alone or mixed 

with super phosphate and 2,4—D EE gave an additional yield 

of 10.24, 3.60 and 6.95 q/ha over unweeded control. 

isoproturon potentially controlled grassy as well as non-

grassy weeds. Similarly 2,4..D EE was found effective in 

controlling the intensity of broad leaved weeds which 

probably carried their conducive effect in elevating the 

yield attributes and biomass yield at large. 

&2 2.3 Grain yield $ 

The data in fable 19 and Fig. 15 elucidated significant 

differences in grain Yield as affected by different methods 

of weed control. Hand weeding produced 49.03 q/ha grain 

yield being maximum while lowest grain yield i.e. 34,062 q/ha 

was recorded under fiurozypyr POE. Fromthe examination of 

the data it is eviddnt that cultural methods proved superior 

to heroic idea. Cultural methods like hand weeding markedly 

affected the growth and yield characters which in turn 

carried their profound effect on yield of wheat. 

Herbicides gave promising yield besides fluroxypyr 

POt;. As the herbicides effectively 
controlled the weeds which 
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favoured the growth and yield attributes thereby elevating 

the yield of wheat crop. Increase in grain yield by 

isoproturon PF was due to efficient control over weeds 

which in turn enhanced the yield attributes greatly. Gill 

and Wallia (1960), Gangrade (1962), Shivkumar (1962) 

corroborated the above findings. Increase in grain yield 

2,4_1) PO was due to effective control on broad leaved weeds 

which favoured the lush growth of wheat crop. 1 ajority 

of yield attributes such as length of the ear, ear weight, 

number of grains per ear and grain weight per ear pushed up 

the grain yield substantially due to their additive effect. 

Similar findings have been reported by Ehardwa j  

(1971), Salontai (1971), Jain et 	. (1974), Verna et al. 

(1975) and Lhiman at al. (1965). Flurozypyr POE showed 

poor effect on yield despite its little effect on yield 

attributes. The most probable reason may be due to its 

phytotoxic effect on growth characters. It is evident from 

the weed index which was 30.53 being highest among the 

weed control treatments. 

Highest yield of 49.03 q/ha was registered by hand 

weeding and was found superior to all the treatment S. Weeds 

were removed thoroughly with Khurpi manually. drop attained 

lush growth in weed free environment which simultaneously 

elevated the yield attributes and yield greatly. Higher 

grain yield was also reported under hand weeding by Chauhan 
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and Verma (1978), Mishra at al. (1961). Tiwari and Bisen 

(1967). closer planting were failure as regards weed 

control. Weeds were suppressed in the intra spaces and 

allowed stress—free environment for weeds in the inter 

spaces. Lue to severity of inter space weeds growth of 

wheat crop was affected markedly and the yield reduction 

was due to alleviated growth attributes despite better 

effect on yield attributes beside test weight which was 

lowest among weed control treatments. Under normal 

seed rates, yield attributes showed prcising effect but when 

seed rates were pushed upto 5Cfw higher than normal, growth 

and yield attributes declined du r- to mutual stress and 

severe crop weed compitition. However, increase in grain 

yield by cross sowing was found better than no weeding. 

Increase in yield by sowing half the seed and fertilizer 

in one direction and half in other direction at right angle 

with cluster row 52acings of 22.5 x 22.5 cm have been 

corroborated by Dhillon and Klove (1981)and Sandhu eat a1. 

(1982). 

$.2.2.4 Stra  w yield  s 

Data provided in Table '19 and rig. 15 on straw 

yield showed wider differences in straw yield due to 

different methods of weed control. 

All the herbicidal treatments produced more straw 

than no weeding beside f]urozypyr POE. Isoproturon PR 
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sprayed alone gave highest straw yield. The potential effect 

of isoproturon may be due to its efficient weed control and 

elevated growth from the initial stages of crop till 

maturity. Isoproturon PE on straw production have also 

been reported by Vighwakarma and Jain (1984). Flurozypyr 

_AGE gave much lower at raw yield due to its phyt of oacic effect 

on growth characters. 2,4—I) prodiced greater straw yield 

and was ranked second among the herbicides. 

Among the cultural treatments, closer planting with 

normal seed rate proved cutstanding and gave highest straw 

yield, closely followed by cross sowing at 15 cm with 50 

per cent higher seed rates. Closer planting effectively 

reduced the weed flora from the interspacings thereby 

providing more room for development of wheat crap initially 

resulted in maximum straw production. But when cluster 

sowing was adjusted with 50 per cent higher seed rates 

straw prOl(bction declined di to severe mutual suppression 

in both the directions (Randhawa et g . , 1971) despite 

efficient weed control. While hand weeding which registered 

the highest crop bjcmass and grain yield gave moderate 

straw yield only, straw yield increased by hand weeding 

through its congenial effect on growth attrit.rtes (Singh 

M. • 1984) . 
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52.2.5' iiaivest index s 

An examination of the harvest index data in Table 19 

revealed that cross sowing at 22.5 cm with 50 per cent higher 

seed rates was highest (49.8) while lowest harvest index 

to the tune of 40.78 under cross sowing at 15 cm with 50 per 

cent hider seed rate was obtained. Maximum HI was caused 

due to higher grain yield and moderate crop biomass. The 

crop sown in caLaster sowing induced greater measurable 

differences in attributes, thereby the resulting HI was 

higher. No measurable differences were exhibited among the 

herbicides with regards to harvest index. Isoproturon PE 

gave an index of 47.73 being highest among the herbicides. 

Isopreturon Pe ap rayed alone was found conducive to growth 

attributing characters, which gave promising yield return 

with the result harvest index increased substantially. 

Cross sowing (22.5 cm x 2...5 cm) gave highest index 

under maximum seeding lea. Hand weeding recorded max mum 

grain as well as crop biomass yield with the result harvest 

index was affected substantially. Conducive effect of 

hand weeding was apparent on growth attributes due to efficient 

weed control which reflected in greater HI. 

.--2~2, s Lead nd 	: 

It is the reduction in yield due to thpresence of 

weeds in comparison to hand weeded plat and expressed in 
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percentage. Weed index values in Table 19 revealed that 

highest pexventage reduction in wheat yield was exhibited under 

fluroxypyr o.75 kg/ha POE closely floowed by solid row 

planting with normal seed rates, no weeding and bi-directional 

planting at 15 cm with normal seed rates giving 29.35, 

27.88 and 26.57 per cent index, reepectively. As furoxypyr 

was phytototic on growth since it was applied as POE most 

probably due to its higher concentration which alleviated 

most of the growth and yield attributes due to which great 

reduction was noted in yield. Koziebi (1987) rep ort es 

slight acceptable visual crap damage. Seeding with normal 

seed rates showed no distinct advantages either planting 

wheat crop in closer rows or cluster rows (15 x 15 cm). 

Majority of weed  escapes were responsible from inter row 

spacings which caused severe reduction in yield due to 

competit ional stress on crop plants. Though the yield 

attributes trended upwards besides test weight which was 

lowest among weed control treatments due to which reduction 

was maximum. Similar trend was followed by no weeding 

and cross sowing with narrow rows under normal seeding 

rates. 

Herbicides either as pre-emergence or POE proved 

efficiLcious and proved much superior to no weeding and 

cultural treatments. Isoproturon Pte' registered low dry 

matter accumulation of weeds with high weed 
control 
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efficiancy reflected in lower weed index. Mixed application 

of isoproturon with super phosphate was also good despite 

its adverse effect on growth end some of the yield attributes 

i.e. length of the ear head and number of grains per ear, 

which recorded an index of 21.12 and was at per to most 

of the cultural treatments besides narrow planting. 

Among cultural treatments cross planting, with 22.5 cm 

rows with and without enhanced seed rates, both through 

their beneficial effects on growth and yield characters 

which alleviated the weed index greatly. =he weed index 

thus exhibited was comparable with isoproturon PTi applied 

alone. Cross planting smothered the weeds efficiently which 

pushed up the growth and yield attributes to obtain the 

highest level of productivity. These findings are corroborated 

by Prakashet 1. (1986), Wad and Chema (1986). 

a.. 
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SUMMARY, G01,,CI1)5IGN AND LIGGEVIUN FUR FUTURE WORK 

The present investigation entitled 'Comparative 

efficiency of herbicides and cultural methods on growth, 

yield attributes and yield of dwarf wheat (Triticum seat vum L,) 

var. WH-147" was conducted on sandy clay—loam soil with 

average fertility at the Agricultural Research Farm, Adhartal 

under All India Co—ordiruted Research Project on weed 

control of Department of Agronomy, J.N.K.V.V., Jabalpur, 

during  Rabi  season, 1988-89. 

The study was conducted with 12 treatment s, replicated 

four times, Variable tested were, hand weeding, closer 

planting (15 cm) with normal and 50 per cent higher seed 

rates, bidirectional sowing at 15 cm and 22.5 cm with normal 

and 50 per cent higher seed rates among cultural treatments. 

Three herbicides viz. isoproturon I kg/ha PE sprayed alone, 

and 1 k/ha applied mixed with superphosphate, fhrroxypyr 

0,75 kg/ha, 2,4—D CT-1 0.75 kg/ha'+ 3% urea both POE application 

were evaluated in wheat crop. Both cultural and herbicidal 

treatments were compared with unweeded control. 

The wheat crop was sown on December 3, 1988 as an 

irrigated crop. The crap was fertilized with 120 kg nitrogen, 

60 4 :-.hosphorus and 40 kg potassium per hectare, respectively 

supplied through urea di—amonium phosphate and ¢uriate of 
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Pelt ash in all plot s besides phospi ores requirement a of 

treatment T5 was met through single supezphosphate. Sowing 

was done under dry conditions and was irrigated upto 

saturation immediately. Treatment s were accomplished 

according to the schedule of the investigation. 

Different studi??a made during the course of invests_ 

Nation and results so obtained are summarised below ; 

Effect on weed flora s 

he predominant weed flora consisted or halo s minor, 

Irifolium 	 Medic ago denticu let a, Mau lotus alba, 

Analis rvenpis with relative density of 23.02, 16.80, 

18,70, 10.02, 9.x-7 per cent, respectively. hile other weed 

flora attained density of 21.58 per cent only. 

,/Among herbicides. isoproturon 1 kg/ha PE proved 

potential in controlling weds while among cultural treatments 

hand weeding effect iv ely eliminat ad different ial weed 

intensities followed by bidirectional sowing at 15 and 

22.5 cm with normal and 50 per cent higher send rates and 

was considered best in sup'ressin8 the weed population. 

Various treatments showed differential rep>onae on 

L_AI of ph_laris minor at 25 day Stage. isoproturon e:, 

sprayed alone has given lowest LAI of Ph alaria minor, closely 

followed by isoproturon PE blended with superphosphate, 

while cultural treatments failed to exhibit wider differences. 
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Minimum LAY was recorded under cross sowing at 2:.5 cm with 

normal seed rate. 

Cultural and herbicidal treatments showed differential 

response in dry matter production. Hand weeding was found 

versatile and gave weed dry matter yield as low as 14.87 q/ha, 

as against highest dry matter production of 47.44 q/ha 

under no weeding treatment, while isoproturon ?E alone 

gave lowest dry matter yield of 10.70 q/ha amonA.st the 

herbicides. 

Effect on Growth Yield Attributes and Yield of Wheat Cron t 

^ffect on crop stand . 

Square planting with closer spacing or wider spacing 

invariably gave higher plant density irrespective of rates 

of seeding. Maximum density to the tune of 202.50/®2 was 

produced by bidirectional sowing at 15 cm with 50 per cent 

higher seed rate closely followed by bidirectional sawing 

at 22.5 cm with 50`rro higher seed rate, while lowest stand 

was noted under isoproturon PE mixed with superphosphate 

(134.00/®2). 

~'f f act on plant he i&ht_ $ 

Cultivation practice save significantly greater 

height (74.05 cm) under cross sowing at 22.5 em with normal 

seed rate than ?E isoproturon mixed with superphosphate 
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which exhibited 66.05 cm tall plants, being the lowest. 

Effect on tillers  t 

Tiller procbtction was not much affected in the early 

stages of growth but gave significantly higher tiller 

number at later stages of crop development. Variables such 

as hand weeding (3.30 tillers/plant) and iscproturon PE 

sprayed alone (3.25 tillers/plant) were found conducive 

in tiller production, while hand weeding was found at par 

to both POE herbicides and cross sowing at 15 and 2.:'.5 cm 

with normal seed rates, exhibiting no significant differences 

in tiller production. However, effective tiller numbers 

at harvest, were affected stgnificant]y by hand weeding, 

isoproturon PE and 2,4-1) E`% POE with 3 per cent urea. 

Effect on leaf area Lad—a $ 

Various cultural and herbicidal treatments showed 

significant]y wider differences in leaf area index at early 

growth stage of wheat crap. But no consistency was maintained 

at mid growth stage of crop the to maximum uniform canopy 

attained under all the treatments which failed to exhibit 

wider 
differences in leaf area index. However, treatments 

trended upward at final stage of measurement, which reflected 

in the significantly higher LAI at later 
stages of crop 

growth.Isoproturon PE 
mixed with superphosphate, showed 
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phytotoxic symptoms and registered almost less LAI at all 

stages of growth. 

Effect o6 yield attributes 

Yield attributes were affected significantly by 

various treatment s, except length of ear head and t e of weight, 

which showed similar response. 2,4—D EE POE gave greater 

values of the parameters among the herbicidal treatments 

except test weight. While among the cultural treatments 

cross sowing at 22.5 cm with normal seed rate showed 

pronounced affect in producing the maximum yield attributes. 

No weeding was noted for poor effects as regard to yield 

attribut irg characters. Isoproturo:o PF: sprayed alone 

and fluroxypyr PG, produced similar effects in yield 

characters. 

Crop biomass. Brain ,and-  straw yield e 

Cultural and herbicidal application, increased the 

crop biomass and grain yield over no weeding, besides 

fluroxyprr POE herbicide. Hand weeding and isoproturon 

PE were found effective in an growth parameters, which 

reflected in the greater biomass and grain production of 

wheat crop. Closer planting with normal seed rate pushed 

up the straw production substantially on the contrary, 

fluroxypy% POE at 0.75 kg/ha yielded lowest. 
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x_est indeli 

Harvest index was recorded highest under cross sowing 

at 2..5 cm row distance with 50, higher seed rate followed 

by hand weeding and isoproturon PE spraying alone while 

lowest harvest index was registered by 15 cm row spacing 

with 5Ci- higher seed rate than normal. 

Weed index a 

Reduction in the wheat yield ranged from 11.86 to 

30,53 per cent by isoproturon PE alone and fluroxypyr Por 

over hand weeding. POD: herbicides produced greater reduction 

than PE herbicides. Closer planting with normal seed rate 

caused severe reduction in yi-'iaa over c.ulcural treatments. 

rnnsnIzcn s 

Maximum profit (3545,25) was obtained due to hand 

weeding, closely followed by isoproturon P8 (2469,05). 

Fluroxypyr POE, cross sowing and narrow planti , at 15 cm 

with normal seed rate were not found profitable and recorded 

net loss of Is. 711.50, 36.:.75, 36.5. respectively over unwecded 

control. 

co,nclizsloa s 

From the prey :'nt investigation, it is concluded that 

(1) 	Wheat crop had to compete mainly with lrifolium fle i~ enim 

?haler a m, r, 

 

Ma dica 	dent 	1..,.ata, 1e11ilotus alba, 

~r~ren 	being the predx► inant weeds. 
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(2) FIand weeding followed by iscproturon Pi, sprayed alone 

gave excellent control of broad leaved weed and grassy 

weeds, which resulted in maximum grain production 

with highest net return. 

(3) Fluroxypyr POE was found toxic to the crop plant, hence 

lowest yield was recorded. 

(4) Cross sowing with wider row distance proved best method 

of sowing for highest grain production. 

Suggestion for further work x 

(1) Combined effect of herbicide with varying seed rate, 

sowing method in controlling the problematic weeds, 

need to be explored, 

(2) Different doses of herbicides reed to be ey.aluated as 

?E and POE applications in wheat crop. 

(3) Potent cultural methods such as cross sowing, radial 

planting, closer planting need to be tested under 

different varieties with variable seed rates. 

(4) cultural cum herbicidal treatments should be evaluated 

in an integrated manner for higher economic returns, 
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APPENI ICES 

Mean sum of square for 

Source of 	d.f. 	 15 DAS 	At harvest 
variation 

I Intensity of total weed at 15 DAS and at harvest of crop 

Replication 3 7.999 7.363 

Treatment 11 47.12 53.926 

Error 33 6.81 4.857 

II Intensity of Trifolium fiaaifarum 

;replication 3 1.641 2.164 

T reotment 11 17.262 13.687 

Error 33 1.941 2.183 

III Intensity of Phelaria minor Retz. 

Replication 3 9.203 11.464 

Treatment 11 15.642 19.566 

Error 33 1.941 2.183 

N Intensity of M_lilotua albs 

Replication 3 7.742 4.723 

Treatment 11 13.039 8.097 

Error 33 0.978 3.754 

V Intensity of Medic aao dentin  culleta 

Replication 3 8.221 4.063 

Treatment 11 5.445 14.358 

Error 33 1.904 1.473 

(i) 



source of 	d.f. 	15 DA5 	At harvest 
variation 

VI Intensity of Anaiaalis arvensis 

Replication 3 16.573 14.289 

Treatment 11 2.497 7.805 

Error 33 1.833 1.887 

VIZ 	' LE,I of Phalaris minor at 25 DAS 
Replication 	3 	0.031 

Treatment 	11 	0.0200 

Error 	33 	0.0071 

VIII Dry matter accumulation by weeds at harvest 
Replication 3 1.981 

Treatment 11 5.512 

Error 33 0.502 

IX 	Mean sum of yres for plant population and plant height 
at various growth stages o: wheat 

source of planta~ 	plant he_ h0lht d.f. 	per, , (p,45) 	At harvest - ~ variation tiara 

Replication 3 147.76 0.307 2.538 14.712 3.483 

Treatment 11 2244.523 9.734 14.735 42.787 40.541 

Error 33 605.757 0.731 14.823 14.925 18.665 

X 	mean sum of squares for tillers at various growth stages 
of wheat crop 

source of 	d.f. Tillers 	,., 
+ 	" 	y 	'" at Harvest 

Effective 
tillers ya awn 

Replication 	3 0.029 	0.054 0.032 	0.005 0.026 
0.660 

TreatmOflt 	11 

	

0.088 	0.472 

	

0.061 	0.084 

	

x.709 	0.770 

	

0.222 	0.304 0.233 sit 	33 



XI Mean sum of squares for leaf area index at various 
growth stages of wheat crop 

source of d. f.  Leaf area ind_extbl 
variation 50  	75  

Replication 3 0.408 	0.997 	0.702 

Treatment 11 0.527 	1.528 	6.742 

zrror 33 0.152 	0.041 	1.30 

XII 	Mean sum of squares for length of ear-head, ear weight. 
numberr of grains per ear-bead, grain weight per ear, 

test weight. 

Length 	Ear 	No. of 
source of 	d.f. 	of ear- 	grains/ 

Grain 
weight/ Test 

variation 	 weight a 	oad ear weight 

Replication 	3 	0.60 	0.183 0.048 5.343 4.665 

Treatment 	11 	0.467 	0452 0.094 40.253 7.659 

Error 	33 	0.055 	0.039 0.039 10.907 3.922 

XXXI 14ean sum of square for crap bienass, grain yield and 
straw yield 

source of 
variation 

d.g.  Crop biomass Grain yield Straw yield 

Replication 3 216.407 46.751 124.260 

Treatment 11 224.941 72.023 89.990 

Error 33 143.392 55. 451 67.880 



Number of Means for ranges 

Crop biomass in c 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 

3.6 

2.315 5.915 

0.513 2.828 6.428 

3.242 3.755 6.07 9.67 

1.003 4.245 4.758 9.073 10.673 

0.13 1.133 4.375 4.888 7.203 10.803 

3.227 3.357 4.36 7.602 8.115 10.43 14.03 

2.69 5.917 6.047 7.05 10.292 10.805 13.12 16.72 

0,643 3.333 6.56 6.69 7.693 10.935 11.918 13.263 

0.642 1.285 3.975 7.202 7.332 8.335 11.57 12.69 

9.518 10.16 10.803 13.493 16.72 16,85 17.851 21.09* 

17.363 

14.405 18.005 

21.608* 23.923* 27.523* 

Critical  
value 17.212 18.110 18.619 19.068 19.157 19.637 19.816 19.996 20.116 20.236 20.325 



Number of means for range 
Grain yield c/ha 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 

0.578 

0.72 	1.298 

0.642 1.362 1.94 

1.185 1.827 2.547 3.125 

1.49 2.675 3.317 4.037 4.615 
0.963 2.453 3.638 4.28 5.00 5.578 
0.81 1.773 3.263 4.448 5.09 5.81 6.388 
0.247 1.057 2.02 3.51 4.695 5.337 6.057 6.635 
0.698 0.945 2.70 3.663 5.153 6.338 6.98 7.70 	8.278 
1.822 2.52 2.76 3.577 4.54 6.03 7.215 7.857 	8.577 	9.155 
5.813 7.635 8.333 8.58 9.39 10.353 11.843 13.028 	13.670* 14.39* 14.968* 

Critical 10.703 11.262 11.578 11.858 12.100 12.211 12.323 12.435 12.510 12.584 12.640 
value 

* = significant 



Number of means for ranges 

rac oZ3. 

 

in c/ha 

1 	 2 	.3 	4 	5 	6 	7 	8 	9 	10 	11 

3.34 

0.635 3.975 

1.155 1.79 5.13 

0.095 1.25 1.885 5.225 

0.19 0.285 1.44 2.075 5.415 

1,325 1.515 1,61 2.765 3.4 6.74 

0.825 2.15 2.34 2.43 3,59 4.225 7.565 

4.052 4.817 6.202 6.392 6.487 7.642 8.277 11.617 

0.938 4.99 5.815 7.14 7.33 7.425 8.58 9,215 12.555 

1.728 2.666 6.718 7.543 8.818 9,058 9,153 10.308 10.943 14.283* 

8.827 2.555 3.493 7.545 8.37 9.695 9.885 9,98 11.135 11.77 15.11* 

Viluc°3  11.842 12,46 12.810 13.119 13,387 13.510 13.634 13,757 13.84 13.922 13.984 Value 

* - Significant 
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