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ABSTRACT' . iA field experiment entitled “Effect'of weather and integrated weed management on
production of kharz‘f soybeaalycine max (L) Merrtas conducted on clay loam soil at
Agricultural College Farm during kharif 2001.

Soybean variety J S 335 was tested for it relative performance under different dates of
sowing and weed management treatment. The layout was a randomized block design their
were factorial combination of six herbicides treatment and 3 dates of sowing. The weed
management treatment were hand weeding twice 20 and 40 DAS, preplant incorporation of
fluchloralin at 1.5 kg ha'z, preemergence application of pendimethalin at 1.5 kg ha"
integration of these chemicals each at 0.75 kg ha‘1 with hand weeding at 30 DAS and an
unweeded check ,sowing dates were 9Ih July 23rd July and 6h August their were 3
replications. The results indicated that the predominani weed species among grasses are
Cynodon dam/[0n (L), Daczyloctinum aegyprmum (L) while broad leaved weeds were
Parr/renium hysterophorus (L), Trianrhema portulacastrum (L) and Commelina
benghalensis (L.) and (sedge) Cyperus rotundus (L.) was observed in the experimental site.
Among all Cyperus rotundus '(L.) was the most dominant and problematic weed observed in
the experiment.

The crop responded to the herbicide application and attained maximum plant height
initially at 20 DAS. This trend was maintained until harvest. There treatment delayed the
days to 50% flowering and 5.0% pod set significantly compared to unweeded control. The
number of pods plant'I and number of seeds pod'l were significantly more in hand weeding
twice at 20 and 40 DAS or integrated weed management by the preplant incorporation of

\



fluchloralin at 0.75 kg ha! followed by hand Weeding 30 DAS were the best treatments to
maximise the yield components. The 100 seed weight was not influence by any weed
management treatment.

The crop produced maximum seed yield at 966.7 kg ha'1 in response to hand weeding
twice at 20 and 40 DAS. This was on par with the seed’yi‘eld at 9145 kg ha'l obtained by the
integrated weed management by preplarit incorporation of fluchloralin at 0.75 kg ha'l
followed by hand weeding once at 30 DAS.

The date of sowing had a significant impact on crop growth, yield components and
yields, Soybean sown early on 9til July grow significantly tall in height through out the
growth stages. It took significantly longer time for 50% flowering and pod set, produced
more number of pod plant'1 and seeds pod'l. Consequently it produced maximum seed yield
of 912.2 kg ha'l. This was significantly more than the yield of 845 and 781.6 kg ha1
obtained by Sowing the crop latter on 23rd July and 6th August respectively.

The weather plays‘ an important role in influencing the crop growth, yield component
and yields. Maximum and minimum temperature or sunshine hours were not the important
variables. The rainfall distribution pattern was the niainlweather variable that favoured the
early sown crop on 9th July to perform better with high production.

The number of grasses and broad leaved weed were significantly reduced at 20 DAS
by preplant incorporation of fluchloralin or preemergence application of pendimethalin at
concentration of 1.5 kg ha'1 or 0.75 kg ha". Hand weeding twice at 20 and 40 DAS
minimised the weed flora in the later stages of crop growth. The grasses and broad leaved
weeds were remarkably reduced by the herbicides while the sedges which were more
predominant in this investigation were left unaffected. The dry matter of weeds also
followed a similar trend. Maximum weed control efficiency of 57.7% was recorded at
harvest by hand weeding twice at 20 and 40 DAS. The integrated weed management by
preplant incorporation of fluchloralin at 0.75 kg ha'l follpwed by hand weeding at 30 DAS
was also vary effective to the extent of 528% weed control efficiency.

The study indicated that the sowing date of soybean on lSt fortnight of July was the
ideal strategy to realise high production. Weed management is best attained by cultural
method of hand weeding twice at 20 and 40 DAS or by the integrated approach of preplant
incorporation of fluchloralin at 0.75 kg ha'l followed by hand weeding at 30 DAS.
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CHAPTER I
- INTRODUCTION

Soybean (Glycine max L. Merril) is a highly nutritive and energy-
rich legume with biologically effective proteins (43%) and edible oil
(20%), besides|this it is also rich in vitamins, minerals, salts and

‘as.well as oil seed crop. Itessential amino acids. It serves as 'a pulse
gives 2-3 times more protein yield than other pulses or oil seed crop
(Nawab Ali, 1992). Being a legume crop it fixes atmosphere nitrogen
and add about 65-100 kg N ha'l year‘l which helps to increase the yields
of following non—legume crops (Fujitha er a[., 1992). Therefore, it is
called as the miracle crop of twentieth century due to its highest
compound annual growth rate of production. During last decade,
soybean out ranked the rapeseed and mustard and occupied the second
position among oil Seeds in India after groundnut (Hedge, 2000) though
it is in first rank in the world in this regard.

Further, soybean has been recognised as a valuable food material
even in pre-independent India. Eminent personality like Mahatma
Gandhi and Maharaja Gaikwad showed their keen interest in third and
fourth decades 'of present century in popularising its cultivation and
domestic uses among the masses in India.

. . x
lSubstantial out put of edible oil seed was attained during early

nineties due to ‘yellow revolution’. The country is still in short of self-



sufficient in oil scenario owing to exploding pOpulation. To meet the
demand of oil seeds there is an urgent nedd'to step up production on
sustainable basis. Soybean can bridge the increasing gap between the
demand and supply and can improve the per capita consumption of
edible oil (11.5 kg in India as against 35 — 40 kg in developed countries)
in the country. Such compulsion emphasized the need for its expansion
in non traditional states like Andhra Pradesh.

Soybean is traditionally a khan/”season crop prone to heavy weed
infestation resulting in loweriyields. Th'oiigh soybean is a potential
yielder, its productivity has been low due to several factors. The first
and foremost among them is the menace caused by uncontrolled weed
growth in the slow growing crop due to heavy and most competitive
weed flora associated in kharz’f irrespective of crop and practices
adOpted (Kondap et a1., 1990). Weed cause substantial loss of about
59—87 per centlof total soybean yield (Mishra et (11., 1990). Weed
emerges simultaneously with Ipcrop‘ plantstand compete severely for
natural resources particularly for nutrients and soil moisture resulting in
poor yield. The competition from weed is severe especially during early
stages of crop growth due to the critical period of crop weed competition
in soybean. The initial 20-40 DAS is found to be the most critical stage
in soybean (Tjitro Semeto, I990). Soybean fields are infested with]
grassy and broad leaved weeds and smothers the slow growing soybean
heavily.



Among the several practices to control weeds, hand weeding is,
the most widely practiced and followed till today, as it control the Weeds
and accomplishes the job effectively. However, it became difficult and
uneconomical due to high cost'of manual-labour. Time consuming and
non— availability of‘labour during peak periods of agricultural operations
makes this method as uneffective. Sometime untimely rains also make
hand weeding difficult. In this context control of weeds by using
chemical and cultural practices play a significant role. The herbicide
used to control weed offers more practical and economical means for
reducing weed competition and crop losses. However, continuous usage
of herbicides might result in residual effection subsequent crop besides
leading to resurgence of secondary weed infestation and soil pollution.
Due to this a system approach to weed management known as integrated
weed management system is now gaining importance. Integrated weed
management system aimed at combining two or more weed control
means to manage weeds (Shah, 1982). In future, limited herbicide use'
will be a major issue, may have to rely on other methods in combination.
Productivity and profitability can be maintained with minimal herbicide. . \use and at less cost. Such programmes economically viable and feasible
to farmers and also environmentally sound, so that farmers can adopt
such systems without sacrificing the benefits of crop production.

The day-to—day variation at lower part of the atmosphere with
reference to temperature, rainfall, humidity, wind, solar radiation, viz.'



weather plays a pivotal role not only in the crop growth and
development, but also in weed flora associated. Weather parameters
simultaneously effect the crop growth and weed flora, which can adjust
thereby causing a serious threat to crop production. In this regard, it is
essential to find- the relation between weather and weed flora associated
with kharz’fsoybean crop. . iAdjusting time of sowing (non cash input) has a tremendous
effect on the soybean productivity particularly in India because of
widely varying agroclimatic conditions, which intricate crop weather
relationships. A good variety often fails to express its genetic potential
even under judicious management unless it is sown at right time, which‘
in addition may helps in avoiding one or two weed flushes that causes
yield loss.

The-information available in this di'rdction is meagre. Therefore,
the present investigation entitled “Effect of weather and integrated weed
management on production of kharifsoybean (Glycine max (L) Merril)”
was under taken with following objectives :
1. To find out the best method of weed control and sowing time in

kharz‘fsoybean.
2. To study thetdensity and nature of weed flora in kharifsoybean.
3. To study the extent of yield losses caused by weeds in soybean under

different dates of sowing (weather variations).
4. To study the influence of weather factors 0n crop growth and weed

control practices.
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CHAPTER II
REVIEW OF LITERQTURE

Weeds are the natural rivals of crop plants for the limited
common growth requirements mainly comprising of light, moisture and
nutrients. Weed competition reduces soybean production potential and
makes its cultivation economically less viable.
2.1 WEED F’LORA IN SOYBEAN ECOSYSTEM

v" ‘ The natural distribution and intensity of weed infestation in
soybean fields are the function of a complex interaction among soil,
weather, vegetation and management practices (Jordan er (11., 1987).

Dominant weed flora associated with soybean crop in Sagar (MP)
majorly consists of grasses as compared to other weeds. Such weeds are
Echinochloa crusgallz', Panicum maximum, Caesulia axillaris,
Commelina benghalensis, while Celosia argentea, Eclipz‘a alba. Physalis
minima, Euphorbz'a geniculata were most noxious broad leaved weeds

1

(Kurmawanshi et‘ all, 1995).
Velu and Sankaran (1996) reported that, the weed flora in sandy

clay loam soil of Coimbatore are Echinocloa colonum in grasses,
Cyperus rotundus in sedges and Trianthema portulacastrum, Boerhavio‘



diffusa, Amaranthus viridis, Digera arvenis and Flaveria austrolosica in
broad leaved weeds. .( _-.;s- -. r

The weed species associated with soybean in vertisoi of Andhra
Pradesh during rabi season were Cynodon dactylon, Cyperus rotundus,
Chloris barbata, Commelina benghalens'is,‘ Dactyloctinum aegyptium,
Digizaria sanguindlz’s. Dinebrerz retroflexa, Echinocloa colonum,
Panicum ramosum among monocots and Achyranthus aSpera,
Amaranthus viridis. Corchorus olitorius, Eclipta alba, Euphorbia hirta,
Phyllanthus maderaspatensis, Physalis minima, Portulaca oleracea,and‘
Solanzzm m‘grum (Rao, 1997).

Predominant weed species recorded during the kharif season at
Indore are Echinochloa crusgallz”t(L),.1\31'nebra arabz‘ca, Dz'gz‘tarz'a
sanguinalis, Cyperus rotundus, Cynodon dactylon, Euphorbia
geniculata, Digera arvensis, Eclipta alba (Billore et (11., 2001). Mejor
weeds in the Medaik district of AP were Cyperus rotundus, Cynoa’on
dacty[0n, Dz'gz'tarz'a sanguz‘nalz's, Amaranthus viridz's, Euphorbia hirtan
Cleome viscosa, Parthem'um hysterophorus, Tridax procumbens,
Phyllamhus nirurz' (Jeyabel er [2]., 2001).

, ' . i2.2 EFFECT OF WEEDS ON SOYBEAN'YIELD
The extent of soybean yield reduction depends on the intensity,

time and duration of infestation and distribution of diverse species of



. \l‘ I
weed flora and their interaction with the crOp variety and local
agronomic practices. This complex interaction is influenced by the
agro—ecological situation ofparticular locality (Koch et al., 1982).

Yield losses due to uncontrolled weed competition in soybean
ranges from 34 to 60 per cent in south India (Muniyappa et al., 1986).
Whereas, the yield losses due to weeds were as high as 95 per cent in
silty clay loam soil of Pantnagar (Singh and $ingh 1992). While, Bhan
(1994) reported 40-60 per cent losses in seed yield in soybean due to
weeds. Several workers have reported yield losses ranging from 10-95
per cent due‘to weed infestation in soybean (Padrnavathi 1994; Angiras
and Rana, 1995).

Singh and his coworkers (1994) reported that, the presence of
weeds throughout the cropping season caUSed 54.91 per cent reduction
in grain yield of soybean. The yield 'reductidn 'due to weeds ranged from
35-55% depending upon the types of weeds (Cynodon dactylon, Cyperus
rotundus, Digitarz'a sanguz'nalz‘s etc.) and their densities (Tiwari eta!”
1996; Pandey et (21., 1996). Kohle (1996) revealed that, the weed
infesting soybean cause losses ranging from 20 to 77 per cent. During, .

kharif season, Kewat et a]. (2000) reported the yield reduction to the
extent of 50 percent under weedy check in soybean.
f C , J. '



2.3 CRITICAL PERIOD OF WEED CONTROL
Soybean owing to slow growth during the initial stages of crop

growth severely suffers due to competitio‘n 'from weeds. Singh and
Singh (1992) observed higher yield losses with crop weed competition
for initial 45 days than at initial 30 days. Chhokar et at. (1995)
reported the critical period of weed competition in soybean as 27-40
DAS. , ,, . I —. .

The crop weed competition during the initial 30 days was with
Parthenium species and sedges and 30-50 days with grasses and
throughout the crop growth period ‘(60—105‘DAS) with all other broad
leaved weeds (Mishra and Bhan, 1996). Das and Yaduraju (1996)
observed that, the weed growth increased upto 60 DAS in soybean
which was assumed to be the most critical period of weed competition.
Rao and Veeraraghavaiah ( 1996) confirmed the critical period of weed
competition as 20 ~ 40 DAS in soybean crop raised at Bapatla. Rani and
Ramaiah (1997) reported that, the crop was sensitive to weeds upto 30-
4O DAS. Effective control ofgweeds in the first 30 — 45 DAS of crop

I

growth is essential for achieving higher productivity of soybean
(Pushpendra et al., 2000).
2.4 WEED MANAGEMENT 1’RACTICES
2.4.] Manual weeding

Lokras et a]. (1985) recorded higher weed control efficiency with,
three, two and one hand weeding (97.80, 97.68 and 91.42 per cent,



respectively). Balasubramanian and Arumugam (1996) observed the
lower weed population (4.89 rn'z) and higher WCE (94.9%) with hand.
weeding twice at 20 and 40 DAS. Reddy (2000) reported the lowest
weed dry matter (12.23 m'z) and seed yield (971 kg ha'l) with two hand
weedings (20 and 40 DAS), which Was comparable to metolachlor (0.5
kg ha") + pendimethalin (0.5 kg ha‘l), both of them were superior to
fluchloralin (0.5 kg ha']) + pendimethalin (0.5 kg ha"). Veeramani er
al. (2000) during kharif obtained the weed control efficiency of 94.4%
in two hand weeding treatments and application of alachlor 1.25 kg ha",
+ hand weeding (40 DAS)}(9_2.457 %) was close to this treatment. Hand
weeding twice at 20 and 30 DAS'recorded maximum seed yield of 12.45
q ha'l and weed control efficiency of 74.40% over other treatment (Jain
et al., 2000). Maximum weed control efficiency of 91.5% was recorded
in two hand weedings as per weed dry matter recorded at final harvest
(Chandel and Saxena, 2001).
2.4.2 Chemical weed control

Herbicides are the modern tools which can substantially improve
the efficiency of weed management. Soybean and maize account for the
major share of herbicide consumption in'tlle .world (Bhan and Kumar,
1996). More than fifty herbicides are in use world wide under varied
situations of soybean cultivation. Paucity of labour and unfavourable
weather and soil physical conditions are the major constraints for timely



. \
and efficient management of weeds through mechanical and manual
means (Singh and Singh, 1992). Hence, the use of chemicals for weed
control in crops has become indispensable. Among them pendimethalin
and fluchloralin are reported to be in wide use in this crop.

Parka and Soper (1997) assumed that the primary mechanism of
action of fluchloralin was interference with energy generation or
transport or both, thus inhibiting ATP formation in mitochondria and its
secondary mode of action was its effect on RNA, DNA and protein
synthesis Fluchloralin belongs to dinitroaniline group, which inhibits
root and shoot grth. Kurchania (1989) reported that fluchloralin @1
kg ha" found effective in controlling Echinochloa crusgalli. Whi1e,
Agrawal et al. (1995) observed that fluchloralin @ 1 kg ha" was quite
effective in reducing weed density. Pre—plant incorporation of
fluchloralin significantly increased the number of pods plant‘l and test

- I \weight over the unweeded control in soybean (Tuteja 6101., 1995).
Agrawal er a]. (1996) observed significant effect of fluchloralin

as preplant incorporation @ 1 kg ha‘1 in increasing the number of
branches plant'i as 00mpared to weedy check. The maintenance of weed
free condition upto 75 DAS or application of fluchloralin @1.5 kg ha"
PPI followed by. interculturing at 40 DAS were equally effective (Nimje,
1996). 4 . \

‘10



Singh and 311m (1997) recorded that fluchloralin 1.25 kg ha"1
shown significantly superior grain yield of 13.65 q ha'l over
pendimethalin (1.25 kg ha‘l) and fluzifoia—h—butyl, which were at par
with each other. Jain et a1. (2000) reported that the seed yield of 10.69
q ha'] observed in fluchloralin (1.50 kg ha'l) which was at par with hand
weeding twice 20' and 30 DAS (1242 q ha'l). Application of
fluchloralin at both levels (1 and 0.75 kg ha']) gave 15.42 and 16.28 q.
ha'l yield, respectively and was significantly superior to hand weeding
twice at 30 and 45 DAS as reported by Jeyabel et al. (2001).

Pendimethalin is a selective herbicide belonging to dinitroaniline
group. It is absorbed by roots and leaves. It inhibits cell division and
cell elongation. The affected plants die shortly after germination.
(Tomline, 1994).

IPresowing application of pendimethalin @1.7 kg ha'1 suppressed
the dominant weeds like Sorghum halepense and increased seed yield of
soybean (Langemeier et al., . 1985).. , l’r‘eemergence application of
pendimethalin at 1.0 kg ha'1 improved the soybean yield by 256 per cent
over weedy check (Lokras et al., 1985). Where as Tiwari er al. (1996)
reported only 46_ per cent increase in yield of soybean with
pendimethalin 1 kg ha" overrcontrol. Mishra and Bhan (1996) reported
the negative growth rate of sedges in pendimethalin treated plots.'
Tiwari et a]. (1996). found the application of pendimethalin @1.5 kg ha"

11



was more remunerative than manual weeding. Pendimethalin is the most
potent and safe herbicide recommended for selective weed control in oil
seed crop particularly in soybean (Bhalla et al., 1998). Preemergence
application of pendimethalin 1.25 kg ha‘1 in granular form effectively
reducing the weed populatioln (88.6 mfz) and it was at par with
preemergence applibation of alachlor granules @ 2.5 kg ha" (90.77 m'z)
(Nayak et al., 2000).
2.4.3 Integrated weed management practices

The components of integrated weed management are cultural;
physical, biological and chemical methods. By using two or more of
these methods, appropriate crop--weed situation, weeds can be controlled
effectively and economically (Reddy and Reddy, 1995). Singh et a].
(1992) inferred that the pendimethalin integrated with one hand weeding
(30 DAS) enhanced the soybean pod plant'1 to an extent of 8 % over the
herbicides applied alone (34.6) and by 46 % over the unweeded control
(25.7). Preemergence application of pendimethalin (0.5 kg ha")
followed by hand weeding at 30 DAS reduced the total weed dry matter
from 36.6 to 0.08 g rn'2 as compare to herbicide alone (Singh et al.,
1992). . ‘ ".

Patil e! a]. (1996) observed that the number of pods plant'I was
highest in 2 hoeing + 2 hand weeding (51.66) and was at par with
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4,.7 _ .. ."_.t“Alli; -_:r-. «any :‘:”-.." - - n - l"
foxadiazon (1 kg ha'l) +1 hoeing and one hand weeding and the same

A . . ,. . : ..-Z r-trend was reflected in grain yield. Balasubramaniam and Xi’uinugam
(1996) obtained the higher seed yield of 2932 kg ha'l with integrated
practice viz., pendimethalin @ 0.5 kg ha'1 i‘b hand weeding at 20 DAS
and this Was comparable to the yields obtained by hand weeding twice at'
20 and 40 DAS. Two hand weeding at 25 and 40 DAS recorded
significantly higher seed yield and it was followed by application of
alachlor 1 'kg ha'1 fb HW at 3'1) DAS (Re'dhy' er al., 1998). Alachlor
1.25 kg ha! + hand weeding 40 DAS recorded the highest weed control
efficiency (92.45%) which was as good as twice hand weeding at 20 and
40 DAS (Veeramani er al., 2000).
2.4.4 Effect ofweed management on weed parameters
2.4.4.1 Weed Control Efficiency

Dubey 62‘ a]. (1984) rec'orded higher‘ Weed control efficiency of
81.6 % and higher seed yield of 1803 kg ha" with PPI of fluchloralin
@1 kg ha". Patra (1987) reported weed control efficiency with weeding
thrice (15, 30 and 40 DAS), twice (30 and 45 DAS) and once (30 DAS)
as 92, 84 and 68 per cent, respectively comparative to weed free.
condition. Kumar (1988) obtained higher weed control efficiency with
twice hand weeding at 20 and 35 DAS (92.3 %) than with one hand
weeding at 20 DAS (84.4 %),:and ”he further] reported that two hand
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Weeding gave dry matter production of 6080 kg ha'i, which was
comparable to that of weed free treatment (6270 kg ha'l) and both of
these treatments were significantly superiOr‘oyer weedy check (4090 kg

\‘ha").
_'l‘a_‘ .

Nimje (1989) observed the highest weed control efficiency of
91.4 per cent by manual weeding at 25 and 45 DAS. Kurchania er a].
(1990) noticed the maximum weed control efficiency incase of
oxadiazon (71.2 0/o) followed by oxyfluorfen (68.6 %) and fluchloralin
(66 0/o). Higher weed control efficiency (72.8 0/0) was found with
application of'fluchloralin ant-.5 kg ham—i hand weeding at 30 DAS
(Gogoi er al., 1991). Metalachlor 2 kg ha‘1 proved potential and
registered the highest WEC (63.4 0/:2) followed by trifluralin (54.100)
and fluchloralin (Gogulwar et al., 1992).
2.4.4.2 Weed dry weight

A [‘5.

Preemergence application lofpendimethalin @ 1 kg ha'I gave the
highest soybean yield with a weed centrol efficiency of 83.5 % and
lower weed dry weight of 480 kg ha‘1 when compared to weedy check
Dubey er a3. (1984). Maximum dry weight of total weeds (145 g) and

" Cyperzzs rotunda: (89.4 7g) were recorded with unweeded control while it
was minimum with hand weeding at 25 and 45 DAS (Ghatak e: (2].,
1990). Mandloi er a1. (2000) reported that the lowest mean weed dry
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matter (90.5 kg ha!) and highest mean grain yield (17 q ha'l) was
observed in two hand weedings (30 and 45 DAS).

v 3,

2.4.4.3 Weed density
Studies carried at Rewa indicated minimum weed density of 24.5

m'2 with preemergence application of alachlor at 2 kg ha‘l as against a
density of 193.2 m"2 in unweeded control (Malik and Lal, 1973). Nimje
(1996) found that the pre-plant incorporation of fluchloralin @1 kg ha"
significantly decreased weed density and plant biomass over unweeded
control.

Maurya at a]. (1990) reported that lowest weed density (3.5 m'z)
weed biomass (26 kg ha") and maximum weed control efficiency
(99.2 %) under two hand weeding (20 andl4i5 DAS). Gogoi er a]. (1991)
noticed that application of fluchloralin @1.5 kg ha'1 fb hand weeding at
30 DAS, caused the lowest weed density and biomass and highest weed
control efficiency (72.8 %) and higher grain yield of soybean (25.8 q
ha'l) when compared to unweeded control. In weed control experiment,
on soybean at Jabalpur, cultural treatments (hand weeding and hand
hoeing at 30 DAS) registered significantly lower weed population
compared to all herbicides treatments except metolachlor @2.0 kg ha"l
applied as preemergence (Gogulwar et al., 1992).
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2.5 EFFECT OF WEED MANAGEM‘ENT TREATMENTS ON
SOYBEAN ‘

2.5.1 Effect on crop growth
2.5.1.1 Plant height

Plant height'was significantly more (81.2 cm) with fluchloralin
application at 1 kg ha'1 fb handweeding at 30 DAS and it was at par
(73.4 cm) with weedy check and pendimethalin at 0.5 kg ha'l fb hand
weeding at 30 DAS (Singh et a1., 1992).In contrary, Padmavathi (1994)
reported reduction in plant height with flut'oralin application at 0.75
kg ha‘l fb hand weeding at 30 DAS. Halwankar er a1. (1986) observed
significant increase in plant height with application of fluchloralin,
pendimethalin and metolachlor at 1 kg ha"r fl) hand weeding at 30 DAS.
2.5.2 Effect on yield components and yield attributes
2.5.2.1 Pods plant"l

Significant increase in pods‘plant'i \was observed due to hand
weeding alone at 20 and 40 DAS as compared to unweeded control
(Santharam and Shivasankar, 1982). Marold and Krausse (1987) found
that the pods plant'l was the most variable yield components due to
weed stress. Halvankar et a1. (1995) reported that pod number plant'I
increased with supplemental hand weeding at 30 DAS along with'
fluchloralin, pendimethalin or metolachlor all applied at 1 kg ha'1 (44.7,
42.6 and 42.1, respectively) and 100 seed weight did not vary

. lI," I
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significantly with application of herbicides alone or incombination with
hand weeding. ' air

Padrnavathi et a1. (1995:) reported that hand weeding twice (20
and 40 DAS) recorded 43.4 pods plant", whereas pre emergence
application ofoxyfluorfen @ 0.15 kg ha'1 or fluchloralin @ 0.75 kg ha‘1
coupled with one hand weeding at 30 DAS recorded 38.0 and 38.3 pods
plant", respectively and there was no significant difference in seeds
pod'1 and test weight among treatments. Number of pods plant'1 was
highest in 2 hoeing + 2 hand weeding (51.66) and was at par with
oxadiazon (1 kg ha") + ‘1 hoeing and'l hand weeding (50.67) (Patil et
a1. 1996.) Dubey (1993) reported that total pods plant”1 and total seed
plant'1 in fluchloralin @ 1 kg ha‘l as preplant incorporation and hand
weeding at 30 DAS were statistically at par. Jain et a1. (2000) recorded
that the pendimethalin (1.5 kg ha") treatment gave significantly higher
pods plant’l (53.32) over weedy check but it was on par with alachlor at
1 kg ha".
2.5.2.2 Number of seeds pod'll_ ' I . \

There was increase of 43 per cent in seed number plant"l in hand
weeding twice at 20 and 40 DAS as compare to weedy check (Tiwari er
al., 1988). Cultural methods of weed management (hand weeding and
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hand hoeing) recorded 46 to 64 seeds plant‘l compared to 42 in unweed
plants (Jain et al., 1988).
2.5.2.3 100 SEED WEIGHT

Singh et ('11. (1992) reported that 100 seed weight was found to be
significant in hand weeding twice (-17126.‘g) and pendimethalin (0.5 kg
ha") + one hand weeding (30 DAS) treatment (16.93 g) than weedy
check (15 g). Negi and Saini (1994) recorded significant more 100 Seed
weight in weed free soybean (19.43 g) than the crop subjected to weed
stress (17.43 g). Similarly/results were also observed by Singh et al.
(1994). He found that the weed control treatments (pendimethalin,
oxadiazon) produced higher 100 seed weight 10.0 to 10.4 g while
(oxyfluorfen) those treatments (herbicides) yvhich were less effective in
weed control, produced seed with lower test weight (9.4 to 9.9 g) being
on par with weedy check. On contrary some authors reported that
weight of 100 seeds appears to be not much affected by weed
competition as the test weight for soybean were similar under weed free
and weedy conditions (Muniyappa et al., 1986; Jain and Tiwari, 1995). I
2.5.3 Seed yield

Hand Weeding 30 and ‘415 DAS resulted in highest seed yield at
29.32 q ha”l over 10.58 q ha'l observed in weedy check (Negi and Saini,
1994). Chhokar er a1. (1995) observed that weed free periods upto 45
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DAS resulted in 95.7% increase in-grain.yield of soybean over weedy
check. Pre emergence, pendimethalin (1 kg ha'l) fb one hand hoeing at
35 DAS and two hand weeding (20 and 40 DAS) recorded seed yield of
2250.5 and 2576 kg ha'I respectively which were at par with weed free
check (2677 kg ha'l) (Chhokar et al., 1996). Velu and Sankaran (1996)
realised highest yields (12.71 q ha’l) with hand weeding twice (20 and!
40 DAS) folloWed by pendimethalin (0.5 kg ha‘l) + fluchloralin (0.625
kg ha‘]) both when tank mixture applied (1‘1‘98 q ha'l).‘ i 7_ , .

Kurchania eta]. (1990) recorded significantly higher seed yield in
treatment with oxadiazon (1587 kg ha'l) followed by fluchloralin (1573
kg ha") and oxyfluorfen (1444 kg ha"). While, Veeramani et al. (2000)
reported that hand weeding twice (20 and 40 DAS) and alachlor 1.25 kg
ha’I + hand weeding recorded higher mean grain yields accounting 56.7
and 53.6 %, respectively over unweeded check (1511 kg ha"). Hand
weeding twice (20 and 40 D48) recdrded\ significantly superior seed
yield (24.57 q ha'l)'over other treatments but was at par with metribuzin
(0.5 kg ha") (Kewat et (11., 2000).
2.5.4 Hauhn yield

Hand weeding twice (20 and 45 DAS) recorded higherfihaulm'
yield (4629 kg ha'l) as compared to haulm yields of 4258, 3633 and
3445 to 3497 kg ha‘1 recorded with one hand weeding (20 DAS), two

. \I;: I
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mechanical weedings (20 and 45 DAS) and pre emergence application ofi
pendimethalin at 1.0 to 1.5 kg ha“, respectively. All above haulm yield
are significantly superior than weedy check with 2916 kg ha'1 (Maurya
etal.,1990) . ‘ 2‘.
2.5.5 Harvest index

Halwankar et a1. (1986) reported that fluchloralin applied @ 1.0
and 1.5 kg ha'] yielded higher pod plant" and seed weight than weedy
check. Kuinar et a1. (1994) noticed that harvest index (41.7%) with
oxyfluorfen @ 0.25 kg ha'1 as post emergence application which was
higher than that of fluchloralin‘@ 10 kg ha" as pre plant incorporation
(40.3%). Jain et a]; (1,988) reported on integrated weed management in
soybean that the highest harvest index with two hand weeding followed
by fluchloralin 1 kg ha’1 + one hand weeding and metribuzin 1 kg ha‘1 +
one hand weeding. Padmavathi et al. (1995) noted the highest indices at
44.4, 43.4 and 39.6% as resulted form the treatments with hand weeding'
twice, fluchloralin (0.75 kg ha“) + one hand weeding and oxyfluorfen
(0.75 kg ha") + one hand weeding respectively. Billore et a1. (2000) also. .- treported progressive decrease» in harvest index with each delay in
sowing dates.
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2.6 EFFECT OF SOWING DATES
2.6.1 Observation on weed

Singh and Bhan (1997) inferred that delay in sowing of soybean
from 25 June to 15 July reduced the density and dry matter production
of weeds. Nimje (1989) reported that the grassy weeds are dominated in
the early stage of crop (40 PAS), whereas the broad leaved weed
dominated 40 DAS ‘and was maximum at harvest due to late germination
of broad leaved weed during kharif season.
2.6.2 Observation on crop r

Studies conducted by Muthuvel et a1. (1989) under Bhavavi sagar
conditions during kharif season revealed that second fortnight of June to
first fortnight of July Was the optimum sowing time which registered the
maximum 'plant height. Kush'waha (1999)‘N0ticed reduction in grain
yield of soybean with delay in sowing but the yields were reduced
significantly when sown in the month of August.

Sahoo et al. (1991) observed higher yield attributes of soybean
with 20‘h June sowing and thereafter a significant reduction was
observed. Whereas 100 seed weight and harvest index were not affected
by sowing dates. Plant height were at par with 23rd June and 8‘h July' - \
(early) sowing, however leaf' area significantly differed at all the four
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sowing dates viz., 23rd June, 8th July, 23rd July and 7th August on clay
‘ . 1soil (Jasam'i et al., 1993).

"'!)rPaul and Guha (1994) recorded the decreased grain yields by
16-96 per cent compared to 16th April (18.3 q ha") at Assam. They also
reported that plant height were decreased due to delay in sowing at
Gossaigaon; Assam. Delayed sowing may result in yield reduction to
the magnitude of 17-39% (Karma‘kar and Bhatnagar, 1995). Shafshak et
al. (1997) concluded that the soybean sown in early kharif season (May)
attained increased plant height, pod number, 100 seed weight and seed
yield as compared to late sowing in the same season.

Rani and Ramaiah (1999) reported that number of pods plant’1
and days to harvest decreased with delay in sowing. Plant height and
100 seed weight decreased from 15' June to lSt September. Seed yield
generally decreased with delay in sowing up to September/October.
Billore et al. (2000) observed maximum seed yield (2341 kg ha") when
crop was planted on recommended sowing time i.e. 25 June and yield
reduction on subsequent planting dates that is progressive delay in
sowing resulted inprogressive decrease is yield and also progressive
decrease in harvest index with each delay in sowing dates.
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2.7 EFFECT OF WEATHER FACTORS ON CROP ,
2.7.1 Solar radiation
2.7.1.1 Crop growth

r

Jhonson er a1. (1960) stated that p‘ro‘longed day lengths delayed
the time from flowering to pod set in field studies. Lang et al. (1985)
explained that the radiation is essential to photosynthesis, which affect
the transpiration and temperature of plant parts. A late sown date
resulted in short vegetative growth phase and ripening phases (Board
and Settimi, 1988). Monteith el al. (1989) reported that the foliage
intercepts solar radiation, absorb CO; and produces dry matter.

Egli-and Yuzw (1991) Ohservedvthalt ‘wlien crop was shaded from
vegetative stage to maturity there were significant reductions in. yield.
Shading between 5 to 7 weeks after emergence of crop resulted in
increased plant height noticed by Huang et a]. (1993). Rivitake et a1.
(1997) explained that high intensity solar radiation conditions shown.
short vegetative and reproductive phases in soybean. Shih et al. (1997)
recorded longer stems under reduced solar radiation conditions and crop
coefficients values were 0.45:, 0.899092i and 0.58 respectively for
initial, crop development, mid season and late season stages
respectively.
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2.7.1.2 On yield and yield attributes
The value of extinction coefficient of net radiation for soybean

crop ranged from 0.45 to 0.57 (Baldochi et (11., 1983). Asrar er a1.
(1989) defined absorbed photosynthetically active radiation (APAR) as
that quantity of‘energy that is captured by a crop canopy.

Hanvand Wang (1995) eiplained that ‘the flowering phase of early
soybean genotypes was insensitive to photoperiod, where as post
flowering development was affected by both pre and post flowering
photoperiod. Sharma and Neelu (1996) recorded that the low light
intensity (60% I redaction. of full solar radiation) from seedling
emergence to anthesis decreases number of leaves and leaf area but
plant height increases. Low light particularly at anthesis period reduce
yield. Wang et al. (1997) rleport‘ed‘thafl when low solar radiation
intensity coupled with cold temperature delayed soybean reproductive
stage and altered biomass partitioning.
2.7.2 Rainfall
2.7.2.1 Crop growth

The rainfall was positively correlated with vegetative growth seed
yield and yield components. Increase in plant height was observed
when rainfall was received a'tiflowering'ahd. pod elongation stage on
Ioam soils recorded by Korti et al. (1983).
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Daniell and Scott (1991) noticed the importance of rainfall to
ensure maximum LAI in drieiilseasons wasiaiso reported soybean grain
yield increased significantly by rainfall till it initiates wet injury.
Pookpakni and Kuo (1993) recorded lower seed yields in soybean due
to saturated soil conditions which resulted from excessive rains and
significantly higher plant height was observed in soybean when it_
received proper distribution of rainfall.

Balasundaram and Sen (1994)reported that rainfall was positively
correlated with the yield (if soybean: kSz'iinik and Singh (1981)
explained that rainfall immediately succeeding sowing was most
deleterious for soybean in relation to seedling emergence. While,
drought reduced the length of vegetative phase and flowering but
increased the period of seed filling recorded by Ruizvega (1985).
2.7.2.2 On yield attributes and yields

Lower yield in case of.2l.5‘h June sowing as compared to 10th July
sowing was ascribed to excessive vegetative growth and excess amount
of initial rain which is responsible for excessive vegetative growth
(Barik and Sahoo,’ 1989) Boquet and Coco (1997) recorded that the
rainfall was a major determinant of crop yield and uniform distribution
of rainfall increased plant height, LAI in soybean irrespective oi
different maturity duration in USA.
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2.7.3 AIR TEMPARATURE _ 1.
2.7.3.1 Crop growth

D ’\Soybean successfully sets pod at low temperature especially
during night suggested by Lawn and Hume (1985). The time of pod
appearance was inversely related to temperature (Thomas et al., 1981).
Tyagi and Tripathi (1983) inferred that the optimum soil temperature for
soybean germination was 28° C and optimum soil moisture content was
15 per cent (Laboratory experiment). Hadley el al. (1984) reported
reciprocals of time for flowering were linear function of mean diurnal.
temperatures. Seeddigh and Jolliff (1994) explained that the high night
temperature (24° C) enhanced early vegetative growth, advanced
reproductive phase and increased seed yield.

Gibson and Mullen (1996) reported that with increase in day
temperatures more than (30 °C) at flowering and pod set, decreased
seed formation and decreased seed growth when exposed at seed fill,l
reduction in seed growth when accompanied due to high temperature
and decreased photosynthetic rate. The highest yield reduction was 27
per cent observed when 35° Cftemperaturerfo‘r 10 hours day" occurred
from flowering to‘maturity. Kane 6! a1. (1997) suggested that early
sowing may be a disadvantage for early maturity cultivars in seasons
with favourable rainfall patterns. Particularly if canopy development is
inhibited by cool temperatures during vegetative growth.

26



2.7.3.2 0n yield attributes and yields
It was stated that either increases in day or night temperature

increases pod length while greatest pods per plant was obtained at 30/14
Iand 26/14 oC. Gibbson and Mullen (1996) noticed the reduction of

soybean seed yield due to high temperature showed primary response to
high day temperature and moderate to high night temperature.
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- CHAPTER III
‘.-.- » ‘tjhit’MATERIAL AND METHODS

‘ . \r- r .1” . .rgsun -
3.1 EXPERIMENTAL SITE

The experiment entitled “Effect of Weather and Integrated weed
management on production of kharif soybean” was conducted during kharif
2001 at the College Farm, College of Agriculture, Rajendranagar,
Hyderabad. The farm is situated at an altitude of 542.6 In and geographical5 .bearing of 18’-50° N latitude and 77’—S3°E longitude.

I ‘ \.;: _.! 11"]? ‘ par 5.3.? Ll ‘ . l3.2 WEATHER CONDITIONS
3.2.1 Climate during the crop period

3‘3.” I ' 'l ‘The weekly mean Irieteorological data from July 200] to November
2001 recorded in a class A meterological observatory which is situated at
Agricultural Research Institute, Rajendranagar.

' .45!

3.2.1.1 Rainfall
. \

A total rainfall of 6.2 mm received on 9th July helped for proper
germination of the crop sown on same days. Duringdluly 2001 there were
only 5 rainy days with 32 mm of min A total ofS 13.5 mm of rain occurred
during south west monsoon period (lune-September) which was 80 percentiof normal rainfall (680) during this period.
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3.2.1.2 Temperature

The temperature recorded during kharif2001 were with in favourable
limits of crop production. The monthly means of maximum and minimum
temperature during this period were 30.4 and 216°C, respectively. However,
the maximum temperature recorded during crop (kharif season) growth was, - . \348° C on 4th and 5th ofJuly 2001 and minimum 'was 161°C on 31St October

.' l2001. ' "*' '
3.2.1.3 Wind velocity

The meteorological data available for the last 5 decades at
Rajendranagar was reported therefore, high Wind’s during kharifcrop season
in this tract. The wind velocity was higher in the afternoon hour’s often
touching even 16 km h’l in the [month of August. The average wind speed
were ranged from 1.93 to 4.20 km h'1 during experimental period in kharif,
2001.
3.2.1.4 Relative humidity

The average relative humidity during the whole crop growth period
was 34.75 percent while the maximum relative humidity of 100 percent was
recorded on 6lh and 14‘h of October 2001 and the minimum relative humidity. l
(29 per cent) was reported on 30th August, 2001.
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3.2.1.5 Evaporation . \
The mean evaporation during the crop season was 4.7 mm. The

highest evaporation was observed on 2nd July (8.7 mm) and lowest
evaporation was reported on 26‘h September (0.2 mm).
3.2.2 Meteorological observations

The dailv values of meteorological parameters recorded at the
meteorological observatory at Agricultural Research Institute, Rajendranagar
were used. As this observatory is situated close to the experimental site.
3.2.2.1 Air temperature

Maximum and minimum air temperature were recorded at four feet
height in the Stevenson’s screen.
3.2.2.2 Rainfall ‘

Rainfall was recorded ,with' the ‘rzlin, guage, installed in the
experimental site.
3.2.2.3 Open pan evaporation

This was recorded from the US open pan evaporimeter, installed in
the observatory.
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3.2.2.4 Wind velocity . .
This was recorded with a cup anemorneter at twelve feet height.

3.2.2.5 Measurement of the components of photosynthetically active
radiation (PAR)

3.2.2.5.] Measurement ofincident PAR (PARo)
For measurement of incoming PAR, the line quantum sensor was

positioned facing up 30 cm above the top of the campy and value was
recorded for incoming PAR. ‘
3.2.2.5.2 Measurement of transmitted PAR (TPAR)

Line quantum sensor was placed above ]:he ground across the rows
and value was recorded for TPAR.
3.2.2.5.3 Determination of intercepted PAR (IPAR)

IPAR was calculated according to Gallow and Daughtry (1986)
IPAR = PARo A TPAR - . __ _ p!
The IPAR values were recorded at an interval of 7 days from 21 DAS

to harvest and they were couverted into percentage IPAR.
3.3 EXPERIMENTAL SITE ‘ - i .
3.3.1 Soil properties

Before start of experiment, soil samples were collected at random
from 0-15 cm depth, shade dried, passed through a 2 mm sieve and the
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sieved sample was used for analysis of mechanical, physical and chemical
characteristics by following the standard procedure (Jackson, 1973).
3.3.2 Characteristics of soil

Charact'eristics Content Reference
Mechanical composition, %
Sand 35.00 lfi- Bouyoucos hydrorneter
Silt 25.20 J
Clay 39.80
Textural class . Clay loam
Chemical composition
pH (122.5 soil:water) 8.3 Combined electrode pH

meter (Jackson, 1973) I
EC (dSm'l) 0.30 Digital EC meter

(Jackson, 1973)
Organic carbon (%) . 0.84. ‘ Wet digestion method

‘ (Walkley and Black,1934)
Available nitrogen 290 kg ha") Alkaline permanganate
(kg ha!) method (Subbaiah and

Asija, 1956)
Available P205 13 kg ha"r Olsen’s method
(kg ha") (Olsen et a1., 1954)
Available K20 ! 140 kg haT NN NH4OAC method
(kghaJ) (Jackson, 1973)
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3.3.3 Previous crops grown _'
35

The following corps were grown in the experimental field previously
Year Season Crop1999 a 200i? Kharif Jowar

Rabi Maize
2000 — 2001 Kharz‘f Fallow '

Rabi Jowar2001 — 2002 many Soybean .—
3.4 EXPERIMENTAL DETAILS ‘ '
3.4.1 Design of the experiment

The experiment was laid out in a Randomized block design with three
replications. The experimental lay out is given in Fig 3.
3.4.1.1 Plot size

25.5 x4.2m
:4.5x3.2m

a) Gross plot size
b) Net plot size

3.4.1.2 Spacing adopted
30 cm x 10 cm

3.4.2 Treatments
Weed control treatments

T1: Two hand weeding 20 and 40 DAS
T2: Fluohloratin 1.5 kg ai ha'1 (PPI)
T3: Pendimethalin 1.5 kg ai ha'l (pm-emergence)
T4: Fluchloralin 0.75 kg ai ha‘l + hand weeding 30 DAS
T5: Pendimethalin 0.75 kg ai ha" + hand weeding 30 DAS
T6: Unweeded check . l



Layout mu of experimental siteL R1 R11 I L R111
D1 T1 D1 T6 D2T6

i Ds 133% DITl
[h—*-—_—DST] DQT3 D|T4

D3 T3 D1'T1 D1T3
D1T3 13s D2T4

DQTG D3T4 D3T3...1 '4 '
DJTS g D1T5 g DgTI

IDBTZ O [)l O D3T4
Z Z

D1T4 Q D1T2 g D3T5
Ed <1L D3T5 (<5 1)s é D2T2

r DlTs E D2T4 DgTz

D2T4 DZT6 DZTS

Ds D3T1 Dl
D3T4 D3T5 DITG
1)l D3T3 Ds
D [T2 D 1T3 D2T3

D3T6 D1T4 DaTa
T1 2 Two hand weedings at 20 and 40 DAST3 : Pendjmethalin 1.5 kg a.i. ha'l (pm—emergence)
T5 : Pendimethalin 0.75 kg a.i. ha" (Pm-emergence) +hand weeding 30 DASDates of sowingD1 : 9‘", July D3: 6‘“, August Net Area

T2 : Fluchloralin 1.5 kg ai. ha" (PPI)T4 : Fluchlomlin 0.75 kg a.i.h;1‘1 (PP!) * hand weeding 30 DAST6 : Unweed ed check
Gross Area : 5.5 x 4.2 m

: 4.5 x 3.2 m



37
wing. 4:9Date of sowing "“uj .:' i

[A ‘rDii9thJuly ‘ , : » #5.. . -
D2223'dJu1y .
D3 : 6th August 7‘ i .7 '
3.4.3 Details ofthe herbicides used I. 7.

Two herbicides, pendimethalin, fluchloralin were tried in the
experiment. The information of these herbicides is furnished below.

"-i-RSHI‘3.4.3.1 Pendimethalin
'» ‘. fzi 6.503:Common name : Pendimethalin

Trade name & . = , : Stomp 30% ECFormulation
Chemical Name :N— (l-ethyl propyl)— 3 4 dimethyl——2-6-

‘ Dininobenzenamine ' ' "‘ ~.,_ *‘*"‘-'~-‘5
Group _ p I Dinitmaniline
Time of application - Pre-emergence, soil applied, and mode of action

7 1 I i i”. 7' translocated
Manufacturing company M/s Cynamid India Ltd., Bombay

.g-u :_ . a - a r I :
3.4.3.2 Fluchloralin '_ 1‘4.k ..» Eat-av, 7._ ._ [‘
Common Name . FIuchloralin
Trade name & Formulation , ‘ Basalin 45% EC
Chemical Name "'> "A 7 .~ N-(2-c'hloro—ethyl) —2-6-dinitro-N—

Propyl-4-(trifluoromethyl) benzenamine
Group :1 .. . Dinitroaniline '
Time of application & mode of action Pie-plant incorporation, soil applied,

translocated
Manufacturing company ' M/s BASF (India) Ltd, Bombay .



3.4.3.3 Time and method of herbicide application
Herbicides were applied with Knapsack sprayer as per requirement to

the treated area as water spray by using a spray fluid @ 600 litres ha'l. I
Fluchloralin was applied just before levelling and incorporated into

the moist soil, Pendimethalin was applied 2‘4 hours after sowing as pre-
emergence application on moist soil based on the treatments used.
3.5 VARIETAL CHARACTERS OF SOYBEAN

JS-335 variety has been evolved at JNKVV Jabalpur. It matures in
85-95 DAS. The yield varies from 13-22 q ha“. -
3.6 LAND PREPARATION -. w u - 2'; , . ,, . ._ a '

The experimental field was, ploughed with tractor drawn disc plough
and then worked with tractor drawn cultivator and levelling was done finally
after the removal of stubbles and weed trash‘frhrn the field.
3.6.1 Layout

The field was laid out into 54 plots using a bund former. The
treatments were allotted randomly to different plots in each replication as
shown in Fig. 3. ‘ . .
3.6.2 Fertilizer application

Uniform dose nitrogen @ 20 kg ha" phosphorus @ 60 kg ha" and
potassium @ 20 kg ha'1 in the form of single shper phosphate and Muriate of
potash, respectively; along with full dose of nitrogen in the form of urea
were applied as basal dose at the time of sowing.

3'8”
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3.6.3 Seeds and sowing

Bold and healthy seeds were selected and treated with thirarn @ 3
g/kg seed to protect the crop from seed borne diseases. The seeds were
sown on their respective sowing dates that is 9‘“, 23rd July and 6th August,
2001 at a spacing of 30 cm x 10 cm and with two seeds per hill at a depth of
5 cm.
3.6.4 Irrigation

The crop was irrigated immediately \after sowing to ensure good
seedling emergence and the subsequent irrigation were given as and when
required. The crop received a total of six inigations during the crop season.
3.6.5 After care I " ' ,. _ .. -_ -

Thinning was done at 10 DAS to maintain optimum plant population
by leaving one healthy seedling per hill. — ~;
3.6.6 Intercultivation

lntercultivation with push-hoe was taken up as per the treatmental
schedule after recording the species wise weed counts and the sampling of
crop and weeds for dry matter production.
3.6.7 Plant protection

The cr0p was sprayed once each with endosulfon (0.07%) at‘l9 DAS
for control of leaf caterpillar and with monocrotophos (0.05%) at 46 DAS as
a prophylactic rneasure. In general, crop growth was good and healthy
during the entire crop growing period. \



3.6.8 Harvesting and threshing
The crop. was harvested at physiological maturity when the leaves

turned yellow and started dropping and also when the pods started drying
and break open when pressed. All the plants fiom the net plot were
harvested and dried under sun for 2-3 days and then threshed and the
produce was cleaned. Dry weight of seeds and haulms were recorded
separately.
3.7 EXPERIMENTAL OBSERVATIONS
3.7.1 Observations on weeds
3.7.1.1 Weed flora and density . \

Species wisetweed flora‘and their counts were taken at 20, 40, 60
DAS and harvest in permanently marked one square metre area in the net
plot of each plot. The data were statistically analysed after subjecting these
values to square root transformations by using the following formula.k=W . '
Where, . - > i‘ ,
X = Transformed value
x=Original value ; ' i - lI ‘ . l
3.7.1.2 Dry matterlproduction of weeds

The weeds were collected from an area of 0.25 In2 from outside the
net plot area earmarked for this purpose 20, 40, 60 DAS and at harvest and
shade dried and kept in oven at 65°C until a constant weight was obtained.
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Treatment wise dry matter of total weeds was recorded and expressed as g
m'z.
3.7.1.3 Weed control efficiency (W.C.E.) . t

From the dry weight of weeds, weed control efficiency was calculated
at 20, 40, 60 DAS and harvest by using the following formula.

. \
Dry mater of weeds in Dry matter of weedsUnweeded plots (g m'z) - in treated plots (g m'z)W.C.E.(%) : - x 100Dry matter of weeds in unweeded plot (g m2)

3.7.2 Observations on crop
3.7.2.1 Emergence percentage

Plot wise- emergence count was taken at 7 DAS. The germination
percentage was calculated based on the following formula to find out the. - . \effect of herbicides on the emergence of the crop:

Number of seedlings emergedEmergence % = -—-— - x 100Expected (theoretical) population ‘ .-
3.7.2.2 Selection of sampling plants for non-destructive growth

parameters . ,
Five plants were randomly selected within the net plot area and

tagged for recording the periodic biometric observations at various stages of
(crop growth. ‘ 1 ' ‘ lI l



3.7.2.3 Plant height
Bio-metric observations on plant height (cm) were taken at 20, 40, 60

DAS and harvest. Plant height was measured form the base of each plant to
the tip of its terminal bud at vegetative stage and to the tip of the
inflorescence at reproductive stage. '
3.7.3 Post —harvest observations
3.7.3.1 Border rows and the sampling area 3

One row on either side ofl the plot and one plant on either side of each
row were eliminated to avoid the border effect. Two rows were earmarked
outside the net plot area excluding the border rows for destructive sampling.
3.7.3.2 Number of pods

The total number of pods from five sampled plants was counted and
expressed as average number of pods per plant.
3.7.3.3 Number ofseeds pod'1

Number of seeds from all the estimaied‘ number of pods produced
from five plants was counted and averaged to get number of seeds per pod.
3.7.3.4 IOU-seed weight (g) '

From each treatmental produce, 100 seed were randomly selected and
their weight was recorded. .
3.7.3.5 Seed and haulm yields \

Seed and haulm obtained from each net plot were shade dried to
constant weight and their respective yields wei‘e recorded as kg ha".
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3.7.3.6 Harvest index (HI)
Harvest index (%) was expressed as the ratio of seed yield to

Ibiological yield and was calculated as given helow.

Seed yieldH.I.(%) = --- x ]_00Biological yield
3.8 PHENOLOGY

In each plot 5 plants were examined for the occurrence of particular
physiological event; The vegetative, reproductive and maturity stages of
growth of soybean on which observations were recorded were as fallowed :. lI' I

Growth stage ' Description
Emergence Plants with some part visible at soil surface in one

metre row length
50% Day on which 50 per cent of plants in one metre row

length flowered ‘
50% beinning . Day on which 50 per cent of plants in one metre pod
podset row length set pod

1 . A I \Harvest ' Day on which the pods develop brown round seed in
one metre row length

“' . -——4-—oOo -----
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CHAPTER IV
L.‘ - . \ . t-' *RESULTS . v : we

The findings of the present investigation entitled “Effect of
weather and integrated weed management on production of kharif
soybean” are furnished in tables and illustrated through figures when
ever found necessary. - -. . t, r ..
4.1 WEED DYNAMICS

Weed flora reported during the study were classified as grasses,
sedges and broad leaved weed’Js (BLWi’s) observations were recorded on
weed density, weed dry weight and weed control efficiency at 20, 40, 6O
DAS and harvest of crop.
4.1.1 Weed flora '

Weed flora of the experimental field consisted of lsedge, 5
species of grasses and 8 species at BLW’s.

Among ‘ grasses, Cynodon dactylon and Dactyloctem’um
aegyptinum were predominant: Only one sedge Cyperus rotundus was
observed throughout the growth stage of crop, it was the predominant
species among all weed management treatments Under broad leaved
weed’s Parthem‘um hysterophorus and Cleome viscosa, Ce/osia
argentea, Trianthema portulacasrrum were the major Weeds and other
broad leaved weed are Euphorbia hirta, Amarant/ms viria’is, Commelina
benghalensis
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Weed Flora the experimental field
SLNo. Scientific Name ‘ Family Life span j

MON-OCOT ‘
Grasses

1 Cynodon dactylon Graminae‘ Perennial
2 Dactyloctinum aegyptinum Graminae Annual
3 Panicum repen ’s Graminae Annual
4 Echinochloa colonum Graminae Annual
5 Digi taria sanguinalis Graminae Annual

Sedges
l Cyperus rolundus Cyperaceae Perennial

DlCOT
Broad Leaved Weed’s
l Commelina benghalensis Commelinaceae Annual
2 Celosia argenlia Amaranthaceae Annual
3 Parthenium hysterophorus Compositae Perennial
4 Trianthema portulacastrum Aizeaceae Annual
5 Cleome viscosa Leguminoceae Annual
6‘: Amaramhus viridis Amaranthaceae Annual
7 Euphorbia lrfrta Compositae Annual
8 Phyllanthus niruri Euphorbiaceae Annual
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Table 1: Effect of weed management treatments and dates of sowing on emergenceper cent of soybean (7 DAS)

Treatment EmergencePer cent
Two hand weedings at 20 and 40 DAS (T1) 89.20 ""
Fluchloral'm 1.5 kg ai. ha'l (PPI) (T2) a 88.50
Pendimethalin 1.5 kg a.i. ha" (pm-emergence) (T3) 87.70
Fluchloralin 0.75 kg a.i.ha.'1 (PPI) + hand weeding ' ‘ 89.00
30 DAS (T4)~
Pendimethalin 0.75 kg a.i. ha" (Pm-emergence) + hand 88.90
weeding 30 DAS (T5)
Unweeded check (T5) . 89.20
SE 1 0.35
CD (0.05) I . 0.70
9““ July (DI) 89.10
23’d July (132) - _ 88.40 ‘7
6““ August (D3) 87.30
SE i ' 0.24
CD (0.05) ‘ 0.50
TXD . 5 W 4 NS



7'The data pertaining to different aspects of weed management
approaches and different dates of sowing on the effect of soybean crop
growth, weed intensity and drymatter accumulation at different stages of
crop growth are presented with-.inter‘pretatiohsjn the present chapter.
4.2 CROP
4.2.1 SEEDLING EMERGENCE

The pre emergence application of pendimethalin at 1.5 kg ha'1
significantly deterred the percentage emergence of soybean seedlings
compared to unweeded check or weed management through hand
weeding or the‘herbicide spray er fluchloralin at 1.5 kg ha" (Table 1).
The integrated weed management approaches by way of low dose at
fluchloralin or pendimethalin at 0.75 kg ha" along with hand weeding
had no significant effect in reducing the seedling emergence of soybean.

Sowing date had a pronounced influence on the seedling
emergence the early sowing (9th July) had a maximum seedling
emergence of (89.1 %). Delayed sowing reduced the seedling
emergence significantly. The mean seedling emergence was reduced to
88.40 % by delaying the sowing up‘to 23'.d July and further to as low as
873 % byextending the time of sowing to 6‘h lAugust. .

The interaction owing to different weed management treatment
and dates of sowing had no significant influence to alter the seed to
emergence of soybean crop.
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4.2.2 Plant height
The plant height of soybean as influenced by different weed

management treatments and dates of sowing are present in Table 2. The
seedlings attained significantly tall height by the preplant incorporation
of fluchloralin‘ at 1.5 kg ha‘1 or the preemergence application of
pendimethalin at 1.5 kg ha‘1 compared to\ unsprayed treatment plots.
This response was similar everiat a low dose of 0.75 kg ha'1 by spraying
either of the two herbicides. The interaction established that seedlings
were significantly tall by integrated management of weed through the
preplant incorporation of fluchloralin at 0.75 kg ha'1 followed by hand
weeding at once at 30 DAS compared to the effect of fluchloralin or
pendimethalin at a higher concentration of 1.5 kg ha'l.

The herbicidal Sprays each at.1.5 kg ha" or there integration with
hand weeding through reduced concentration of either chemical to only
0.75 % also maintained significantly more plant height of soybean
during the subsequent growth stages recorded at 40 and 60 DAS and at
harvest compared to the crop left unweeded or subjected to hand
weeding twice.

The: interaction effects consistently revealed that the plant height
was significantly more in soybean grown early by 9'” July and reduced

I I

weed competition by the integrated approach of spraying the plots with
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Table 3 : Effect of weed management treatments and dates of sowing on days to50 per cent flowering in soybean
Treatment 50 per cent

flowering
Two hand weedings at 20 and 40 DAS (Tl)
Fluchloralin 1.5 kg a1. ha" (PPI) (T2)
Pendimethalin 1.5 kg a.i. ha'l (pm-emergence) (T3)
Fluchloralin 0.75 kg a.i.ha’l (PPI) + hand weeding
30DAS (T4)
Pendimethalin 0.75 kg a.i. ha‘l (Pm-emergence) + hand
weeding 30 DAS (T5) E" “’77 “‘1'" '
Unweeded check (T6)
SE 2!:
CD (005)
9th July (D1)
23rd July (D2)
6‘h August (D3)
SE i
CD (0.05)
TXD

41.28
39.00

(|38.60
40.00 '3 ‘

39.54 r fu

38.20
0.18
0.36

41.00
40.30

‘J3923'
0.16
0.32

" Ns"

w ANGRAUN Central lraryg RajendranagarD W 4H! ll



fluchloralin or pendimethalin at 075 kg ha‘I followed by hand weeding
one month after sowing. -_ . ‘ ‘ \
4.2.3 Days to 50 per cent flowering I

The data on. days to 50 percent flowering of soybean as influenced
by different weed management treatments and dates of sowing are
presented in Table 3. The days to 50 % flowering reduced significantly
in response to the preplant incorporation of fluchloralin at 1.5 kg ha‘] or
preemergence application of pendimethalin at 1.5 kg ha‘1 compared to
50 % flowering attained by soybean crop grown in plot receiving two
hand weedings. ‘The integrated weed management through these
chemicals sprayed at 075 kg ha"1 and hand weeding once showed a
similar response, but the crop in unweeded check attained 50 %
flowering stage significantly early compared to any of the five weed
management practices tested. '

The crop sown on 9th July attained 50 % flowering stage in
41.00 days. Delayed sowing hastened the flowering, the crop shown on

- . \.23” July attained 50 % flowering stage in 40:30 days while that shown
on 6‘h August in 39.23 days. The differences in early flowering were
significant due to later sowing.

The interaction between the weed management treatments
and the dates of sowing recorded no significant variability in days to SQ
% flowering of soybean.
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Table 4 : Effect ofweed management treafments and dates of sowing on day’s to50 per cent pod set in soybean
Treatment 50 per centpod set

Two hand weedings at 20 and 40 DAS (T1) 57.60
Fluchioralin 1.5 kg ai. ha“ (PPI) (T2) 56.40
Pendimethalin 1.5 kg a.i. ha'l (pm-emergence) (T3) 56.10
Fluchloralin 0.75 kg Emma"l (PPI) + hand weeding 57.00
30 DAS (T4)
Pendimethalin 0.75 kg a.i. ha" (Pres-emergence) + han0 56.80
weeding 30 DAS (T5)
Unweeded check (T5) 5580
SE 3: 0.36
CD (0.05) 073
9th July (1),) 57.30
23’d IuIy (D2) 56.40
6th August (D3) 55.60
SE i 0.32
CD (0.05) 0-64
T x D NS

5.2



4.2.4 Days to 50 % pod set
4“ ‘v'r' ‘ -,,-‘ ‘_.‘J .‘SSP- ‘-(‘.~' '— R 3 . -t .

Soybean attained the stage of 50 % pod set in 57.60 days by
resorting two hand weeding 20 and 40 DAS (Table 4‘). Th‘eiunweeded
check significantly reduced the duration to \50 % pod set stage to 55.80
days. The herbicides sprays of fluchloralin or pendimcthalin had a
similar effect as that of the unweeded check while, the reduction in days
to 50 % pod set was significantly early compared to the hand weeding
treatment.

Delayed sowing enabled the crop to display 50 % of the set pods
significantly early. The crop sown on 9th July had attained 50 % pod
setting stage 57.30 days. The crop sown bn. 23rd July and 6th August
attained this stage in 56.40 and 55.80 day’s, respectively.

The interaction effect due to the combined influence of weed
management and sowing date variable was not significant.
4.2.5 Number of pods plant‘1

The number of pods plant" of soybean were remarkably
influenced by different weed ,management‘ and sowing date treatment
(Table 5). Maximum number of 13.57 beds were recorded on sdybean
by adopting hand weeding twice at 20 and 40 DAS. The crop grown
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Table 5 : Effect ofweed management treatments and dates of sowing on number ofpods plant'1 in soybean

Treatment No. of podsf "" ' ' ‘ .. ~, plant'I
Two hand weedings at 20 an; 40 DAS (T!) a = , . r.\_, ‘- ..; 13.57
Fluchloralin 1.5 kg ai. ha“ (PPI) (T2) I , ;, .-. .; ._. 7 , r- i 1095 ‘
Pendimethalin 1.5 kg a.i. ha’l (pm-emergence) (T3) ‘ 5: I, 9.92 n-
Fluchloralin 0.75 kg a.i.ha" (PPI) + hand weeding ._ .. l _, ‘ 12.68
30 DAS (T4) _
Pendimethalin 0.75 kg a.i. ha'l (Pm-emergence) + hand ' 11.60”
weeding 30 DAS (T5)
Unweeded check (T6) ' . " 8.74 u :r
SEi 0.49 ;
CD (0.05) 0.99
9‘h July (1),) 11.01 .:
23rd July (D2) 9.34
6‘" August (D3) 8.66
SE at 0.37
CD (0.05) .y 0-75 ‘ , . ‘
T x D NS‘

‘Jéi fl: in“ 0.



without any weed management treatment produced significantly least
number of 8.74 pods plant'l.

The integrated weed management by preplant incorporation of
fluchloralin at 0.75 kg ha"1 followed by hand weeding at 30 DAS were
equally effective as two hand weedings. The crop in this treatment
produced a mean of 12.80 pods plant'1 which was on par with the.. - .- \
number of pods borne by the crop in two hand weeding treatment
Number of pods plant"1 were significantly low in rest of the treatments.

The number of pods plant"l reduced by delayed sowing. The
mean maximum and minimum number of 11.01 pods plants‘1 were
recorded in soybean grown on 9m July. Subsequent delay to 23rd July
and 6th August'significantly reduced to mean number of the pods 9.34
and 8.66 pods plant]. The interaction effect of weed management and
sowing dates treatment was not significant. I 1' . » 4w4 A. CPL". T415 1‘ :

(-ILLJC: J-wi): ”7‘ H 1’4.2.6 Number of seeds pod'] . -. D6 69? i,:m;“r 45! n W 31903 /9'.»a‘.6;The weed management treatment exerted a significant influence
on number of seeds pods'l on soybean (Table 6). Maximum number of
230 seeds pod'l were recorded in the crop by adopting hand weeding
twice at 20 and 40 DAS. The left unweeded produced least number of
185 seeds pod". Weed management through preplant incorporation of
fluchloralin or preemergence application of pendimethalin each at



Table 6 : EfTect of weed management treatments and dates of sowing on numbersofseeds pod" in soybean ' A
........... --- — __________________________________Treatment No. of seedspod"lE;I;I123;;EQQQZBBELEZHBXé'E}.) ''''' 2.52)""""
Fluchloralin 1.5 kg ai. ha" (PPI) (T2) .

- 2.03
Pendim‘ethalin 1.5 kg a.i. ha" (pm—emergence) (T3) 1.98
Fluchloralin 0.75 kg a.i.ha'1 (PPI) + hand weeding 2.2530 DAS (T4) '
Pendimethalin 0.75 kg a.i. 1191’1 (Pm—emergence) + hand a, ' 2.17
Weeding 3O DAS (T5)
Unweeded check (T5) 1.85
SE :1: 7 ‘ 0.04
CD (0.05) 0.08
9‘“ July (1),) 2.25
23rd July (D2) 2. n
6'“ August (133) ' | 1.96
SEi _ - t 0.03
CD (0.05) 0.06
TxD NS
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Table 7 : Effect of weed management tireatments and dates of sowing on100 seed weight (g) in soybean

Treatment . 100 seedweight (g)
Two hand weedings at 20 and 40 DAS (T1) ' ' ' 12.58
Fluchloralin 1.5 kg aiha'1 (PPI) (T2) ~ * ‘ ' ‘ 12.56
Pendimethalin 115 kg a.i. ha‘1 (pm—emergence) (T3) . 1 1 . 1.2.55
Fluchloralin 0.75 kg aiha'l (PPI) + hand “weeding ‘ I 12.57
30 DAS (T4) ’
Pendimethalin 0.75 kg a.i. ha‘l (Pre~emergence) + hand 12.56
weeding 30 DAS (T5) ‘
Unweeded check (16) 1 ‘ 12.54
SE i 0.03
CD (0.05) NS
9‘h July (13,) _’ . . 1 1253
23rd July (D2) ' 12.56
6‘’1 August (133) 1254
SE :1: 0.02
CD (0.05) ‘ NS
TxD NS



1.5 kg ha'1 had a positive influence. The crop produced significantly
more number of seeds pod‘1 by these treatment compared to unweeded
check. However,‘ this influence was significantly inferior to hand
weeding treatment. The integrated approach of weed management by
preplant incorporation of fluchloralin at 0.75 kg ha‘1 followed by hand
weeding at 30 DAS was as effective as hand weeding twice.

The number, of seeds pod'l reduced significantly consequent to
each increment of 2 weeks delay in sowing from 9th July to 6th August.

. ,i \There were a mean number of 2.25, 2.11- and 1.96 seeds pods'l in the
crop sown on 9th July, 23"1 July and 6“1 August, reSpectively.

The number‘of seeds pod‘1 of soybean was not influenced by the
interaction effect of weed management and dates of sowing treatment.
4.2.7 100 Seed weight (g)

The hundred seed weight of soybean was not influenced by any of
the weed management treatments in contiast to the unweeded check
(Table 7). Similarly this parameter was not altered by the different
dates of sowing from 9th July to 6‘h August. The interaction was also not
significant.
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Table 8 : Effect ofweed management treatments and dates of sowing onseed yield (kg ha'l) of soybean
Treatment Seed yield(kg ha")

Two hand weedings at 20 and 40 DAS (Tt) ' II' , . 966.7 "“
Fluchloralin 1.5 kg ai. ha‘I (PPI) (T2) ._,., - _ . 340.4
Pendimethalin 1.5 kg a.i. ha" (pm-emergence) (T3) 797.8
Fluchloralin 0.75 kg a.i.ha" (PPI) + hand weeding _ (I _ 914.5
30 DAS (T4) " '
Pendimethalin 0.75 kg a.i. ha'l (Pm-emergence) + hand . P ‘ 852.8
weeding 3O DAS (T5) ‘ I I ’
Unweeded check (T5) I : I P 9 696.7
SE9: I . . 'E 7" " l" ‘ 26.6
CD (0.05) ' 7 9 9 ' ‘ ' ' €22 '“‘ ~‘
9‘h July (D1) ‘ ' , ' ' 5 ' 952.2
23rd July (D2) ' ' ' '~ 845.0
6‘h August (D3) - - _ . -- . 731.7
SE :0: . 18.8
CD (0.05) ‘ . - . 3 . .. . 36-9
TXD . .-. NS



4.2.8 Seed yield (kg ha") ' " '
The seed yield of soybean was substantially influenced by

different weed management treatments (Table 8). The cultural method
of hand weeding twice at 20'. and'40 DAB was the most productive
treatment. Maximum seed yield of 966.7 kg ha'1 was realised by this
practice. The integrated approach of weed management by the preplant
incorporation of flIichloralin at 0.75 kg ha" followed by weeding once at
30 DAS was equally effective as with two hand weeding. The mean
seed yield of 914.5 kg ha'1 realized by this practices was on par with the
later treatment.‘ The herbicide treatment by the preplant incorporation
of fluchloralin at 1.5 kg ha"1 _or pendimethalin (preemergence)
application at 1.5 .kg ha'1 were inferior to the hand weeding or the
integrated weed management treatment with fluchloralin. The seed
yield of 840.4 and 797.8 kg ha" was significantly low in these
corresponding treatments. The crop grown unweeded produced
significantly low yield of 696.7 kg ha'1 compared to any weed
management practices tested.

The crOp sown early on 9th July produced maximum seed yield of
952.2 kg ha'l. The‘yield reduced significantly to 845 kg ha"l by sowing .
the crop late on 23rd July. The reduction was more acute by sowing the
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Table 9 : Effect of weed management treatments and dates of sowing onhaulm yield (kg ha") of soybean ' . ._ ;
Treatment Haulm yield(kg ha“)

Two hand weedings at 20 and 40 DAS (T1) ... .2 . 2558
Fluchloralin 1.5 kg ai. ha" (PPI) (T2) ‘ 2394
Pendimethalin 1.5 kg a.i. ha"1 (pre~emergence) (T3) - 2279
Fluchloralin 0.75 kg a.i.ha'1 (PPI) + hand weeding 2497
30 DAS (T4)
Pendimethalin 0.75 kg a.i. ha‘l (Pm-emergence) +I han‘ .2386
weeding 3O DAS (T5) h '7
Unweeded check (T5) ‘ fl 9 I 2025
515:}; "Ir—”'1 65 E l ”5.52;: 62 .

CD (0.05) ‘ k 125'"9mJu1y(D1) . “I ' ' " .5 :7 2550
23rd July (D2) 4 - ' ‘- 2310
6‘h August (D3) “ ' . - 2175
SEzt ‘ ‘ 50
CD (0.05) 100
T x D NS

5”: : ~ .- ..
'-.‘t‘; x .Q\ :ui. ‘;.!.:1.~ -..';s‘
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crop still later on 6‘h August. The yield minimised to as low as 7317 kg
ha‘l due to this treatment.

The interaction due to different weed management practices and
sowing dates was not significant to alter the seed yield of soybean.

, f‘l ' 7'4.2.9 Haulm yield
The weed management “treatment hzid ‘a significant influence of

the yield of soybean haulm (Table 9). Maximum haulm yield of 2558
kg ha"1 was relaised by adopting hand weeding twice at 20 and 40 DAS.
The integrated weed management by preplant incorporation of
fluchloralin at 0.75 kg ha'1 and hand weeding 30 DAS was equally
effective as with hand weeding twice. The haulm yield 2497 kg ha'1 due
to this treatment was on par with two hand weeding treatment. The crop
produced least quantity of 202-5 kg 'ha'l h'aiilm when it was left without
weeding.

Early sowing by 9‘h July, enabled the crop to produce maximum
haulm yield of 2550 kg ha"l later sowing reduced the yield significantly.

thThe crop sown on 23rd July produced haulm yield of 2310 kg ha" and 6
August sown crop produced least quantity of 2175 kg ha'1 haulm. The
interaction was not significant.
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Table 10 : Effect of weed management treatments and dates of sowing on
harvest index "/o of soybean

63
Treatment 5 Harvest index' Wt!)

- Two hand weedings at 20 and 40 DAS (T1) 37.78 '3"
Fluchloralin 1.5 kg ai. ha" (PPI) (T2) """ " 35.10 Ji;Pendimethalin 1.5 kg a.i. ha’l (pm-emergence) (T3) . ' if 35.00
Fluohloralin 0.75 kg aiha‘1 (PPI) + hand weeding t" "' 7' ‘1 36.62
30DAS (T4) .- - - ..- . _ ,, --, .
Pendimethalin 0.75 kg a.i. ha" (Pm—emergence) + hand . 35.83 3..
weeding 30 DAS (T5) ' ; ‘~ _ .... . - . ..+
Unweeded check (T6) , , _ .. u‘: .‘m- _ 3440
SE :i: ._ 0.27
CD (0.05) ‘ . . I 0.54
9““ July (D1) 37.50
23rd July (D2) 35.85
6“1 August (D3) 34.20
SE i V 0.24
CD (0.05) i ‘ “-48
TxD ‘ NS



..»,4.2.10 Harvest index (%) "'1-"
Harvest index (%) of soybean was 'Si‘gnificantly affected by weed

management treatments and dates of sowing but theirrih‘lteraction was
non-significant (Table 10). The significantly higher harvet index was
obtained with (T1) twice hand weeding (20 and 40 DAS) (37.78%) over
other treatments. It was followed by (T4) fluchloralin 0.75 kg ha'1 + 30
DAS treatment (36.62%). The lowest harvest index (34.40%) was
observed with lunweeded check. Among dates of sowing, the highest
harvest index was recorded with (D1) 91“: July sowing (37.50%) which
was significantly superior over other sowing dates while lowest harvest
index was observed with (D3) 6‘h August sowing (34.20%).
4.3 WEED
4.3.1 Weed density

The data' on total number of weed (m'z) and their spectrum
classified as grasses, sedge and broad leap/ed weeds are presented in
Table 11. Preplant incorporation of fluchloralin or preemergence
application of pendimethalin at 1.5 kg ha'1 significantly reduced the
total number of weeds (m‘z) 20 DAS of crop compared to the control
treatment. This effect was similar on the number of grasses andlbroad
leaf weeds but not sedges. The low concentration of these herbicides at
0.75 kg ha'l were also effective to reduce the total number of weeds(m‘2)
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65Table 1 1: Effect of weed management treatments and dates of sowing on weeddensity in (m‘z) at 20 DAS in soybean a; :12: : tea
Treatment Weed density (m'z)

Grasses Sedges BLW’ 3 Total
T1 , 28.11 36.38 - 13.30 77.79(5.40) (5.93) (3.78) 1.1.3:. (8.88) . 1 r1 :
T2 9.10 30.14 (2)66 -. 41.90(3.18) (5.58) (1.91) "I (6.55) m” "3T3 15.52 ‘51 ' 30.47 -» - 3.03.1 --. - 49.02 - -fi..(11;2£11

(4.06) ... (5.61) (2.01) (7.07)
T4 _ 19.90 _ 31.30 3.16 54.36

(4.57) 1 (5.68) (2.04) (7.44)
T5 22.39 30.53 7.13 60.05

(4.73) (5.92) ‘ (2.88) (7.81)T5 34.04 37.71 15.28 87.03 “L(5.92) (6.22) (4.03) (9.38)SEi 0.34 0.36 . 0.04 1H 0.59
CD (0.05) 0.68 NS 0.09 1.00I)l ' 22.92 31.15 9.86 ' 63.93 - -‘

(4.89) (5.67) . (3.30) (8.06) -4 ,
D2 26.03 33.75 9.94 69.72

(5.20) (5.89) (3.31) (8.41)
D3 27.63 36.03 10.04 1.. . 73.70

(5.35) (6.08) . _ (3.32) 3:5. (8.64)
SEi 0.24 0.25 0.03 0.30

CD (0.05) 0.48 . 0.51 7 0.06 "“ NS
TxD NS . NS ' NS _ 1.4} NS

T) : Two hand weedings at 20 and 40 DAS L T2 : Fluchloralin 1.5 kg 211. ha" (PPI)T3 : Pcndjmethalin 1.5 kg 0.1. ha“ (pm—emergence) T4 : Fluchlomlin 0.75 kg a.i.ha" (PPI) + hand weeding
T5:Pendime1halin 0 75 kg 71.1 113" (Pre-c1nergence)l+ T5.€J(1)1113;3ed checkhandweeding30DAS 7 1;. _.; L.‘ . . .3
Dates of sowing
1).: 9"',July Dz; 23", July D3: 6": August



Ago

compared to control. This was also true for grasses and broad leaved
IE,1;weeds

‘ a" ‘42, f‘ 1". I“

There were no significant difference in number of grasses, sedges
and broad leaved weeds as well as'the totdl number of weeds (m2) 20
DAS of the cr0p due to different dates of sowing. The interaction due to
the weed management treatments and sowing dates had no significant
influence on any one of these weed species and the total intensity.
4.3.2 Density ofweed (m'z) at40 DAS ' _ '

The density of weeds as influenced by different weed
management treatments and dates of sowing are presented in Table 12.
The total number of weed (m'lzi) were significantly low in hand weeded
treatment compared to control at 40 DAS. The number of weeds due to
the sole use of herbicides or their integration with hand weeding did not
cause a significant reduction in the total number of weeds (m'z)
compared to unweeded treatment. The density of grasses was
significantly reduced by the cultural, chemical and integrated weed
management practices compared to control. However these treatment
were not effective to significantly reduced \the number of sedges (m’z).
A significant reduction in number of sedge is evinced only by hand
weeding twice at 20 and 40 DAS. Barring the effect of pendimethalin
applied at 1.5 kg ha‘I the number of broad leaved weeds (ma) reduced
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67Table 12 : Effect ofweed management treatments and dates of sowing on weeddensity (m?) at 40 DAS in soybean
Treatment Weed density (ma)

Grasses Sedges BLW’s Total
'1. 33.27 44.03 5.00 . 82.30

(5.85) M . (6.71) (2.45) (9.13)T; 34.34 51.64 13.10 99.58(5.99) (7.26) (3.75) (10.03) "' ‘T3 . . 37.34 53.84 15.30 106.48 . "1?(6.19) 7.41 4.04 10.38FT; «1:3 ‘ 30.23 ' . .. (53.8: (6.72) (90.79)(5.59) 7 (7.41) (2.77) (9.58)T; I" H 34.06 : 4’" ' 48.48 11.07 93.61 7 J .-- 1;; (5.92) (7.03) (3.47) (9.73)T5 46.66 57.07 16.23 119.96
:1. (6.90) (7.62) (4.15) (11.00)

SE3: 0.34 0.37 0.06 0.72
CD (0.05) 0.68 0.75 ' 0.13 ' 1244

D1 33.69 47.09 J 11.11 91.89V (5.89) (6.93) ' (3.43) (9.64)
D2 3566 50.54 11.24 97.44

(6.05) (7.18) ., (3.50) (9.92)
D3 38.85 I 53.10 11.35 103.30

(6.31) (7.36) ' (3.51) (10.21)SE 3: . . 0.23 0.26 . - 0:04 . 0.50CD (0.05) NS NS 0.09 NST x D NS ' NS " NS ' ’ NS
T. : Two hand weedings at 20 and 40 DAS T2 : Fluchlomlin 1.5 kg 31. I121" (PPI)T3 : Pendimemalin 1.5 kg 21.1. ha" (pm—emergence) T4 : Fluchloralin 0.75 kg a.i.ha" (PPI) + hand weeding
T5 : Pendimethalin 0.75 kg 3.1. ha'I (Pm—emergence) + T5 : 1312532611 checkhand weeding 30 DAS
Dates of sowing
D) : 0‘”, July D6 : 23'“, July D3 : 6‘", August



significantly by the fore weed management treatment compared to
control. . . _ -

e wt:-
Sowing date treatment had no significant influence on the total

number of weeds (m'z). The number of grasses and sedges were on par
by growing the crop on 9'h July, 23rd July and 6th August. However a
significant reduction was noticed in the number of broad leaved weeds
(m4) when the crop‘ was sown early on 6th July then in the latter dates.

3..
The interaction effect were not significant in influencing the

grasses, sedges and broad leaved weeds or their total intensity.
4.3.3 Density of weed (m'z) at 60 DAS

The number of grasses (fir?) were significantly low by preplant
incorporation of fluchlorallin or ‘ preemlergence application of
pendimethalin at 1.5 kg ha'1 followed by hand weeding once at 30 DAS
compared to the maximum number of weeds recorded in unweeded plots
(Table 13). None of the sedges significantly reduced in number owing
to different weed management practices compared to control but a
significant response was recorded in the management of broad leaved
weeds. The cultural management was the best method. It minimised the
number of broad leaf weeds to asllow as\6.73 (m2). The integrated
weed management ,by the preplant incorporation of fluchloralin at 0.75
kg ha‘I and hand weeding at 30 DAS was equally effective as with the
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41"Table 13: Effect ofweed management treatments and 1121t of sowing on weeddensity (m4) at 60 DAS in soybean
Treatment Weed density (m'2)

Grasses Sedges BLW’s Total
T1 45.56 65.38 6.73 117.67

(6.82) (8.15) (2.78) (10.89)
T2 46.80 75.66 11.52 133.98

(6.91) (8.76) (3.54) (11.62)
T3 ' 3 , 49.44 78.72 17.57 145.73

(7.10) (8.93) (4.31) (12.11)T4 38.16 "- ' " 69.46 , .7113 114.75
(6.26) (8.39) (2.85) (10.76)

T5 41.64 73.14 11.90 126.68‘ 1 (6.53) (8.61) ' (3.59) (11.30)
T5 " ‘ 54.36 35.32 21.53 161.21

‘ . (7.44) (9.23) _ (4.75) (12.74)
SE i 0.36 0.58 0.07 0.85

CD (0.05) 0.73 NS 0.14 1.70
D; 43.37 69.88 12.63 125.88

(6.66) (8.42) (3.69) (11.26)
D2 4573 75.45 _ 12.71 ' 133.89(6.81) (8.74) (3.70) (1161)
D3 48.88 78.52 12.85 140.25

. (7.06) (8.92) (3.72) (1188)
SE :1: 0.25 0.41 0.05 0.75

CD (0.05) NS , NS 0.10 NS
T x D NS NS NS NS

T, .- Two hand wacdings at 20 and 40 DAS 1“2 : Fluchloralin 1.5 kg a1. m" (PPI)T3 : PcndimcthaIin 1.5 kg 11.1. 1121" (pm-emergence) T4 : Fluchloralin 0.75 kg aim" (PPI) + hand weeding
T5 : Pcndimethalin 0.75 kg 3.1". ha" (Pm-emergence) + T6 : 8213368366 checkhand weeding 3O DASDates of sowing . u ' 'D1 .' 9"], July D2 : 23rd, July D3 : 6 ‘, August
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hand weeding treatment. These two treatment were in turn significantly
. . : . i ' l 4

-superior to the preplant incorpOIation of fluchl'oralin at 1.5 kg ha I or pre
. . HQ;in |.; -semergence application of pendimethalin 1.5 kg ha'1 and the pre

emergence application of pendimethalin at 0.75 kg ha'1 followed by
hand weeding 3O DAS. 1- " 6

'JL'- 1.;- !'r 1 _| .. .-

The total number of weeds (m'z) were significantly reduced by
adopting the hand weeding twice at 20 and 40 DAS or by the preplant
incorporation with fluchloralin at 0.75 kg ha" followed by hand weeding
compared to unweeded control. Different [dates of sowing had no
significant influence on the number of grasses and sedges. However the
broad leaved weeds were significantly more in number by sowing the
crop late on 6th August. The total density of weeds was not altered by
varying the sowing dates. ' .

The interaction was not significant to influence number of
grasses, sedges and broad leaved weeds or their cumulative intensity due, . . l. 1‘ .to different weed management practices and sowmg dates.

4.3.4 Density of weed (m'z) at harvest
Maximum number of grasses and broad leaved weeds were

recorded in unweeded treatment plots at harvest (Table 14). The grasses
were significantly reduced by adopting hand weeding twice (20 and 40
DAS) or preplant incorporation of fluchloralin 0.75 kg ha"I followed by

. l
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71Table 14 : Effect of weed management treatments and dates of sowing on weeddensity (ml) at harvest in soybean ._ _.
Treatment Weed density (m'z)

Grasses Sedges BLW’s Total
T1 53.06 73.47 12.53 144.11(7.69) (3.63) (3.69) (12.05)13 .- 60.76 . 32.75 as : 13.52 162.03(7.36) (9.15) (4.42) (12.77)T3 -.; 63.40 35.42 27.29 176.11(3.02) ’ (9.20) (5.32) (13.31)T4 56.39 “4“ 77.64 Aw 14.42 143.95'=. 1’ 1:: (7.61) (3.37) 11:5 (3.93) (12.25)T5 59.56 32.20 19.30 161.56(7.73) cam- (912) (43-56) (12.75)T6 67.50 94.26 33.51 195.27(3.23) ': (9.76) (5.37) (14.00)SEi 0.27 _ 3 0.33 0.37 _ 1.50CD (0.05) 0.55 ’ NS 0.75 NSDI 58.63 ‘ 77.73 19.14 155.50, (7.72) . (3.37) (4.49) - (12.51) .D2 60.60 32.76 21.10 164.46(7.73) (9.15) (4.70) (12.36) "D3 63.34 36.33 22.33 , 173.05 ..(3.05) (9.34) (4.33) (13.19)SE3: ’ '1 0.19 0.58 0.26 ‘ 1.15CD (0.05) Ns 1.19 0.53 2.30

TxD _"" 'Ns ‘ NS NS NS
T, : Two hand weedings at 20 and 40 DAS
T3 : Pendimethalin 1.5 kg a.i. ha" (pm—emergence)
T5 : Pcndimcthalin 0.75 kg 21.1'. ha" (Pm-emergence) +hand weeding 30 DAS
Dates ofsowing
D]: 9th,July Dz: 23'd,Iuly D3:

12 : 12106111616116 1.5 kg Bi. ha" (PPI)T4 : Fluchlomlin 0.75 kg 21.1.ha" (PP!) + hand weeding3O DAST6 : Unwecded check

6’”, August



hand weeding at 30 DAS. The broad leaved weeds were significantly
reduced by all the weed management treatment except preemergence
application of pendimethalin at 1.5 kg ha]. The number of sedges (m'z)
were all on par in different treatments. The total number of weeds did
not record a significant variants due to different treatments. Q

The date of sowing was not a significant parameter to influence
number of grasses, sedges and broad leaved weed or total number of

II

wecd’s (m'z). The interaction effect was not significant. -.»‘ ' '

.{1
11

'.
,.I

!‘
s|

'.L'4.3.4 Weed drymatter :5 —_"’ ; .. : . 3,
r 7

The data on dry matter lof weed as influenced by different weed
management treatments and date of sowing are presented in Table 15.
The weed accumulated maximum dry matter of 38.81 (g ml) in the
unweeded plots by ‘20 DAS. A significant reduction in weed dry weight
was incident by preplant incorporation of fluchloralin or pre emergence
application of pendimethalin 1.5 kg ha". The reduction was more severe
than with the use of these herbicides sprayed at 0.75 kg ha".

The date of sowing had a signific’ahtdmpact on dry Weight of
weeds. The extended date of sowing from 9th.“) 23rd July and 6th August
significantly increased mean dry weight of weeds from 27.40 to 30.59
and further to 34.0] (g ml). The weeds gained more dry weight with
advance in their growth at 40, 60 DAS and harvest in all the treatment. .
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At 40 DAS the accumulated weed dry matter was 63.50 (g m'2), it
reduced to only 31186 (g m’z) by adopting the hand weeding treatment.
The integrated weed management by preplant incorporation of
fluchloralin at 0.75 kg ha"1 or preemergence application of
pendimethalin at 0.75 kg ha'1 followed by hand weeding at 30 DAS
reduced the dry weight of weeds compared to the use of these herbicides
at higher concentration of 1.5 kg ha'l. These trends were persistent at 60
DAS as well as at harvest stage of the crop.

The weed dry matter accumulation (g m’z) increased progressively
recording significant difference consequent to delay in sowing by two
weeks from 9th July to 6th August. These trends were similar through
out the crop growth period. The significant interaction indicated that the
hand weeding twice at 20 and I40 DAS, was \inyariable the best treatment
under different dates of sowing from 40 DAS untill harvest.
4.3.5 Weed control efficiency

The data on weed control efficiency to different weed control
treatments is presented in Table 16. The maximum weed control
efficiency'of (55.60, 55.90, 57.73%) was recorded at 40, 6O DAS and at
harvest was recorded in hand weeding twice (20 and 40 DAS) treatment.
While maximum weed control! efficiency of (37.98 %) was recorded in
preplant incorporation of fluchloralin at 1.5 kg ha].
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Integrated weed management by \preplant incorporation of
fluchloralin at 0.75: kg ha'l and hand weeding once at 30 DAS was the
next alternative to hand weeding treatment. It registered a mean weed
control efficiency of 44.46, 5154 % at 40 and 60 DAS respectively and
52.84% at harvest. The weed control efficiency was in general low by
delayed sowing of crop from 9th July to 23rd July and further to 6’”
August.

The interaction effect recorded significantly higher weed control
efficiency due to herbicide Spray in early date of sowing initially at 20
growth stage of crop. But hand weeding twice at 20 and 40 DAS of the
crop and it early.sowing consistently recorded higher weed control
efficiency at 40 and 60 DAS and at harvest.

----- oOo--—--

'76



3; hV-‘V15I _'~‘.. Q
r'.’



CHAPTER V ‘ “ ‘
DISCUSSION

L _

The results of the present investigation “Effect of weather and
integrated weed management on, Production ofikharif soybean” are discussed
in this chapter with'probable cause and effect reasonings drawn from the
scanned literature. _ _ . . '

Soybean is a. highly nutritive and energy rich legume crop. It is
called the miracle crop of twentieth century because of its highest compound
annual growth rate of production. Soybean on traditionally kharif season
crop prone to heavy weed infestation and lower yields. Though soybean is a
potential yielder it’s productivity. has been low due to several factors: The
first and foremost among them is menace caused by uncontrolled weed
growth in soybean. Weeds cause substantial loss of about 59.87 per cent of
total soybean yield (Mishra et al., 1990).

The success of crop production is depends upon the dynamic
environmental variations and management strategies in Specific ecological
situations as agriculture is a gamble with climatic parameter. The weather
elements have an direct effect from the gerifiinability of seed sown to« the
maturity of the crop. So that it is necessary that information on crop weather

H‘
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- l
relationship be generated to help the farmers to sow the crop at right time to
exploit the genetic potential most efficiently.

However, the studies on weather with weed management in soybean
are meagre. Hence, the present investigation was planned with a view to,
increase the soybean production through efficient association of weather
with proper weed management practices. The results of the field experiment. . . ,n“Effect of weather and integrated weed management on production of kharif
soybean” presented in the preceeding chapter are discussed here under.
5.1 WEED FLORA . - .44

Initially soybean is a slow growing crop so that it favours-early
establishment of weeds in the field. During the crop period fourteen weed,
species including five grasses, one sedge and eight broad leaved weeds were
identified in the experimental field. The predominant weed species among. , . \grasses are Cynodon a’actylorz,l Dactyloctinum} aegyptinum while broad
leaved weeds were Parthenium hysterophorus Trianthema portulacastrum
and Commelina benghalenszlr and (sedge) Cyperus rotundus was observed in
the experimental site. Among all Cyperus rotundus was the most dominant
and problematic weed robserved in the experiment. Monocot weeds
dominated weed. spectrum throughout the crop growth period accounting
major part of weed while dicot weed present in lesser quantity. Similar

_ . l . .association of weed flora w1th soybean has been obtained by Padmavathi
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(1994) and Rao (1997-; among Monocot weed Cyperus rotundus and
Cynodon dactylon were the predominant, whereas among dicot weeds\Parthem’um hysterophorus and A'rgemone mexicdna were most predominant.
The results are in conformity with the findings of Jeyabel et all (2001).
5.2 INFLUENCE OF WEATHER

The weather parameters have an indelible dictum on growth of crop,
and competing weed flora with no regard to the agronomic manipulation.
The soybean crop is no exception. Its responses are greately directed by the
weather elements. Therefore, its productivity should also guaged through
the influence of these elements which is in turn largely influenced by the
crop growth regulatory processes. Thus in the present investigation there
was a good rainfall of 522.20, 539.7 and 468 mm, respectively during the
crop growth period for the treatmental crops sown on 9m, 23rd July and 6th
August. This indicates that the quantity of rainfall is sufficient to support
good crop growth for each of the three sowing dates tested. Yet the
performance of crop was relatively poor. When sowing were delayed to 23rd
July and further to _6‘h August than the ideal time to sow it on 9‘h July.
Significant difference were recorded in plant growth characters yield
COmponent and yield. The owes partly to the distribution pattern of rainfall
and moisture availability in addition to the intrinsic complexcity of several
other weather elements the dry spell in the month of July enforced irrigation
for the crop sown on 9‘h and 23rd July.
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A precipitation of 72.4 mm incident in three consecutive rainy days
early in August soaked the soil sufficient enough for sowing the crop on 6'h
August. This rainfall was a boom also to the crop sown earlier. The wet
period in the first fortnight of August was very congenial for rapid
vegetative growth and its ontegeny to flowering for the crop sown earliest on
9‘h July. The dry spell in the second fortnight of August was detrimental to
the crop sown on 23rd July. The crop sown on this date was therefore
exposed to the limitation of soil moisture during the critical period of
reproductive phase. It had reached 50 % flowering stage by end of August
and was further deprived of the first moisture untill 50 % pod setting stage in'
the fortnight of September. A rainfall of bare low intensity of only 24.7 mm
in three days had a severe set back on pod and seed development. The crop
sown on 6Lh August was expoSed to a wet\ weather untill the seedling
emergence by first fortnight of the month. But, the subsequent prolonged
dry spell untill 4th September impaired the vegetative growth. This was
followed by intermittent spells of low intensity only for three days in the
subsequent two weed period this was the critical period for ample moisture.
availability for profuse flowering and effective pod set. The crop attained
50% flowering stage on 14'h September thus the poor vegetative growth
leading to reduced plant height, ,less number of pod plant", less number of
seeds pod" low test weight and consequently low seed yield and haulms
yield ha'l were the result of duration ofdry spell coinciding with the critical
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reproductive stage of the crop than the less intensive drought spells
experienced by the crop sown early on 9‘h July. The weed competition under
limited moisture availability condition in the crop sown on later dates was
also perhaps more acute to share the available resources and their by affect
the crop growth and yield. Boquet and Coco (1997) also stressed that the,
rainfall is a major determinant of crop yield and its uniform distribution is
imperative for realize bountiful yields.

5.317 \Temperature exceeding 36°C during the day at flowering and pod set
were reported to reduced the formation of seeds in the pods (Gibbson and
Mullen, 1996). In the present investigation the day temperature ranged from
26 to 342°C with least deviations around 36%? for the crop'sown‘lon any of
the three sowing dates. Emphasising the importance of night temperature
(Siddigh and Jollif, .1994) reported that the temperature exceeding 24°é is
conducive to increase the seed yield. In the present context, the night
temperature during flowering and pod set rangednfrom 21.5 to 24.7OC for the
crop grown on 9"“, 23rd July and 6lh August. The variability in seed yield due
to different dates of sowing in the present investigation indicated that. the
day and night temperatures had least influence if any on the production of
seed plant'l. Sharma and Nellu (1996) observed that the low light at anthesis.
reduced the crop yield. However, brighter sun shine days for longer period
were evinced during the anthesis period of soybean sown on 23"d July and 6h
August compared to low sunshine hours experienced during the anthesis



period for the crop sown on 91h July. Hence, it is inferred from the present
investigation that the day and night temperature or sunshine hours are
relatively less important than the rainfall distribution pattern specific to the
experimental site at Raj endranagar.
5.3 EFFECT OF WEED MANAGEMENT TREATMENTS AND

DATES OF SOWING ON GROWTH, YIELD COMPONENTS
" ¢r~ \ 'AND YIELDS OF SOYEEAN‘ ' .‘3 \. _-‘.

’%."‘. .37".‘: ::

Crop emergence is the important factor which decides the crop plant
stand that inturn affect the crOp grain yield. Except pendimethalin at 1.5 kg
ha'1 (87.70 %) no other treatment have significant reduction pm the crop
emergence thereby indicating that pendimethalin have a phytotoxic effect on
crop emergence which results in lower crop emergence percent over rest of
the treatments. Ghatak et al. (1990) also reported that pendimethalin is
phytotoxic to soybean crop at higher dose. g ‘ .

Soybean responded to grow vigorous consequent to the suppression
of weeds through the preplant incorporation of fluchloralin or preemergence. - i \
application of pendimethalin at“ 1.5 kg ha]. The seedlings of the crop
attained significantly tall height at 20 DAS than the crop allowed to compete
with the weed flora.‘ The low concentrations of these herbicides at 0.75 kg
ha'l also had a significant impact on the plant height of soybean at this stage.
But, the imprOVement in height due to reduced concentration was not on par
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with the effect of higher concentration. These trends were persistent on. the
plant height of soybean in the subsequent stages at 40, 60 DAS and at
harvest. These results underline the importance of weed free situation,
during the seedling growth stage through the use of herbicides. The weeds
allowed to grow. initially upto 20 DAS and those emerging later upto 40
DAS exerted inter specific competitidn for resources both from below and
above the ground level. The influence of fluchloralin in its interference with
energy generation, transport or both was their by inhibiting the ATP
formation in mitochondria was well documented by Parka and Seper (1997)
as the primary mechanism. Its secondary mode of action is adverse effect on
RNA, DNA and protein synthesis. It belongs to dinitroaniline group and is
thus involved inlthe inhibition root and shoot growth. Pendimethalin — A
dinitroaniline group chemical and selectivqin its mode of action. It
absorbed by the roots as well as leaves. It inhibits cell division and
elongation, rendering the death of germinating seedling (Tomline, 1994).
Increase in plant height of soybean by preplant incorporation of fluchloralin
by way of efficient weed management in the initital crop growth stage was
also assertained. Singh et al. (1992) reported that plant height was more
with fluchloralin-application at 1 kg ha"1 followed by hand weeding 30 DAS,
Similarly the preemergence application of pendimethalin was reported to_ , . II' 1 ‘ .

minimize the weed flora and created a competition free envxronment to
soybean seedlings in the initial growth stages and thus helped the crop to
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grow tall. These results are in the line with the findings of Halwankar et al.
(1995) observed significant increase in plant height with application of
pendimethalin 1 kg ha"I followed by hand weeding 30 DAS.

The early vigrous vegetative growth of crop by initial weed
management treatment as preplant incorporation of fluchloralin at 15 kg ha'l‘
or integrated method of applying fluchloralin at a low dose of 0.751kg ha‘l
followed by hand weeding ones at 30 DAS. Inducted the early flush as
evinced by a significant advancement in days to §0% flowering and pod set.
Similar observation were also earlier recorded by (Halwankar at £11., 1995)
that the pod plant’l increased with supplement hand weeding at 30 DAS
along with fluchloralin or pendimethalin applied at 1 kg ha"1 while Marold
and Krausse (1997) found that the pods plant’1 was the most variable yield
component due to weed stress. _ . _ -

The number of pods plant" were also significantly more in the crop
treated with preplant soil application of fluchldralin at 0.75 kg ha'1 followed
by handweeding once compared to the unweeded check and unweeded
treatment. The number of pods plant'1 in this treatment however at par with
those on the crop subjected to hand weeding twice at 20 and 40 DAS. This
result could probably be ascribed to the beneficial influence of aeration in‘
the rhizosphere during the seedling stage of crop. The 100 seed weight was
not influenced by any weed management or unmanaged treatment. This
indicate that the weed competition exerted negative effect on the production



of soybean seed only through the number of pods plant‘1 and number of
seeds pod". The similar results were also reported by Muniyappa et al.
(1986), Jain and Tiwari ( 1995) that the test weight for the soybean were
similar under weed free and weEdy condition? On contary Negi and Saini
(1994) recorded significantly more 100 seed weight in weed free soybean
(19.43 g) than the crop subjected to weed stress (17.43 g) whereas
Padmavathi et al. (1995) recorded higher (43.4) pods plant‘1 in hand
weeding twice treatment followed by fluchloralin @075 kg ha'l coupled,
with one hand weeding at 30 DAS and their was no significant difference in
seed pod'I and test weight among treatments while preplant incorporation of
fluchloralin at 1 kg ha'I and hand weeding 'at‘ 30 DAS were statistically at
par in pods plant" and seed plant‘l as revealed by Dubey (1993).

“a ..,
Hand weeding tWice at 20 and 40 DAS akfter‘sowing was the most

effective weed management strategy for maximum production of seed and
haulm yield. The initial management of weeds early during the seedling‘
stage upto 20 DAS through herbicides application benefited the crop to
attained vigrous vegetative growth. But, weed management through hand
weed at 20. and 40 DAS appeared to be more drucial as this practices helped
in weed free environment to the crop during the reproductive growth for
efficient utilization of resources thus this treatment was most productive
with an yield of 966.7 kg ha" this accounts for as high as 138 % increase in
yield over unweeded check. The integrated weed management by the
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preplant incorporation of fluchloralin at 0.75 kg ha'l followed by hand
weeding once at 30 DAS was also as effective as two hand weedings. The
yield realised was 914.5 kg due to this treatment. This treatment provided a
weed free condition to the young growing seedlings through the herbicides
on one hand and» to the quickly growing crop after one month of its sowing
by hand weeding. The fast coyerage of thercanOpy after 30 DAS could
probably suppressed‘further intense weed competition and the crop produce

gmore number of pods plant"1 as well as seeds pod'l. Hence, it is imperative
that the option of weed management through preplant. incorporation
fluchloralin at 0.75 kg ha'I in events of labour scarcity during times of peak
agricultural operation would go a long way to overCOme complete.
dependence on labour. Hand weeding a month after sowing subsequent to
this herbicide treatment would obviously min‘imize the labour requirement
compared to the crop in which the weeding is to be first initiated during 3 —
4 weeks period after sowing.

The date of sowing established that the soybean sown early or 9211 July
performed better than when sown 23rd July and 6th August. The early sown
crop attained maximum plant height produced more number of pod plant"
and seed pod'l there by producing significantly higher quantity of seed and -
haulm yield. Crop sown on 23rd July and 6th ‘Apgust recorded 88 and 76.8 %
less yield over 9‘h July sowing. These beneficial effects of early sowing
accrued mainly through coincidence of wet period during the reproductive
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phase of the crop compared to moisture deficit situation during the crucial
reproductive phase of the crop’sbwn on later hates. Kushwaha (1990) also
noticed similar results with delay in sowing but the yields were reduced
significantly when sown in the month of August. Sowing on 20th .lune
resulted higher yield attributes and there after reported significant reduction
in yield observed by Sahoo et a1. (1991). While Billore et a1. (2000) also,
reported decrease in harvest index with each delay in sowing dates.
5.4 EFFECT OF WEED MANAGEMENT TREATMENTS AND

. 1 . _ \DATES OF SOWING' ON WEED DENSITY, WEED DRY
WEIGHT AND WEED CONTROL EFFICIENCY

The mode of action of fluchloralin inhibiting the root and shoot
elongation of the germinating weeds was perhaps very effective. Hence, it
was noticed that their was a significant reduction in total number of weeds
(m'z) at 20 DAS of the crop. This affect was equally good both at a
concentration 1.5 kg and 0.75 kg ha‘h Sim\ilarly the mode of action of
pendimethalin in reducing the cell division and cell elongation of the weed
seedlings leading to their mortality was also splendid. Its preemergence
application both at 1.5 and 0.75 kg ha'[ also reduced the total weeddensity
(m'z), significantly compared to the unweeded check. The sedges, which
predominated the grasses or broad leaved weeds in the present investigation
escaped the injurious effect of these herbicides. Hence, their was no
significant differences in the density of sedges due to different treatments.
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The effect of these herbicides was significant on the number of grasses and
broad leaved weeds. New weeds probably emerged later both in the,
herbicide treated- plots and in the integrated weed management plots. Later
after 20 DAS this accounted for weed density on par with the unweeded

uIcheck at 40 DAS. _ However, significantly less number of weeds were
recorded only in the hand weeding treatment. Nonetheless, significantly less
number of grasses were recorded in all the weed management treatment
compared to unweeded check. On the contrary sedges alone were
significantly less in number compared to unweeded check. The broad'
leaved were also significantly less in number by the weed management

strategy except that of pendimethalin sprayed at 1.5 kg ha'l. The hand
weeded treatment excelled even in 60 DAS over all other treatments and was
on par with integrated approach of managing the weed by preplant
incorporation of fluchloralin at 0.75 kg ha’1 followed by hand weeding at 30
DAS. However this. difference was offset at harvest stage. The grasses and
broad leaved weeds were consistently low both at 60 DAS and harvest stage,
owing to the hand weeding treatment, twice at‘20 and 40 DAS and also due
to preplant incorporation of fluchloralin at 0.75 kg ha‘1 and hand weed at 30
DAS. The sedges were not influenced by “herbicides at any stages Nimje
(1996) found preplant incorporation of fluchloralin @ 1 kg ha‘1 significantly
decreased weed density over unweeded control and Mishra and Bhan (1996)
reported negative growth rate of sedges in pendimethalin treated plots.
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Weed dry matter is another important parameter to access the
competition exerted on the crop. The density of weed may not be the sole
criterion to access the inter—specific competition for growth and production
of the crop. These weeds may put up low dry matter due to the herbicidal.
injury at thus become less dominant on the crop. The result of this study
indicated that the weed seedlings had accumulated significantly less dry
matter (m4) at 20 DAS of the crop due to.prep1ant incorporation of
fluchloralin or preemergance application of pendimethalin both at 1.5 or
0.75 kg ha" this effect was persistent even in the later stages at 40 and 60
DAS as well as, at harvest stage of the crop. However the hand weeding

' ‘1‘]. .r. -
twice at 20 and 40 DAS treatment was most effective. Weed dry matter
(m'z) was least in this treatment from 40 DAS and till harvest.

Weed control efficiency of the herbicides ranged from 24 to 37% at
20 DAS. It improved Substantially to 28.31-559’0 at 40 DAS. It remained
high in the later stages and was as much as 53% at harvest in the integrated
weed management by preplant incorporation of fluehloralin followed by
hand weeding 30 DAS. The weed control efficiency had an edge overall the
treatments. If ranged from 56-58% from 40 DAS until harvest. .

The datesof sowing had an enormous influence on the occurrence of
weed density and their weed dry weight. Relatively more number of weeds

\
were prevalent when the crop v'vas sown late on 23rd July and 6h August
compared to those on the crop sown early on the 9”1 July. The dry weight of
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weeds also followed similar trends. The interaction established that early
sowing by 9Lh July and weed management either by hand weeding twice at
20 and 40 DAS afi'er sowing or the integrated approach through preplant
incorporation of fluchloralin at 0.75 kg ha" followed by hand weeding Once
at 30 DAS are the most apprOpriate technology to check the weed density
and weed dry matter for efficient weed control efficiency.

The study indicated that the time of sowing of soybean in the first
fortnight of July|during kharif season under situation of weather parameter
incident during the year under report. Hand webding twice at 20 and 40 DAS
is the best weed management strategy. The integrated weed management by
preplant incorporation of fluchloralin at 0.75 kg ha'1 followed by hand
weeding at 30 DAS is an alternative option to manage the weeds as
effectively as two hand weeding instances of acute labour scarcity.

------ oOo~--——--
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CHAPTER VI
SUMMARY

A field investigation entitled “Effect of weather and integrated weed
management on production of khari’f soybean '(C\?lylcine max (L.) merril)” was
carried out on clay loam soil at College Farm, Rajendranagar during Kharif season.
Soybean variety JS335 was tested for ideal time of sowing and efficient weed
management strategy. The results indicated that the herbicide fluchloralin and
pendimethalin are effective in weed management. These herbicides reduced the
density and dry weight of grasses and broad leaved weeds but not sedges., '- a. ~. w,

The preplant incorporation of fluchloralin‘ or preemergence application of
pendimethalin reduced the .weed densiiy and weed dry matter recorded at 20 DAS.
This trend was persistent until harvest. The weed free competition at 20 DAS enabled
the soybean seedlings to attained significantly tall height. The influence of these
herbicides applied at 0.75 kg ha'I was also akin. These herbicides treatment delayed
the duration for 50% flowering and pod set stage compared to unweeded check. The
crop grown in plots subjected to hand weeding twice at 20 and 40 DAS attained the
stage of 50% flowering and pod set significantly later then the herbicides treatment.
The yield component were best benefited by the culiur'al weed management through
hand weeding at 20 and 40 DAS and by integrate weed management through preplant
incorporation of fluchloralin at 0.75 kg ha”1 followed by hand weeding at 30 DAS.
The number of pods plant'I and number of seeds pod'l were significantly in these
treatments. However, the 100 seed weight was not influenced by the weed
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management treatment. Maximum seed yielded 966.7 kg ha'1 was realized by
adopting hand weeding at 20 and 40 DAS. This was 138 % more than the yield
obtained by leaving the crop unweeded. The seed yield of 914.5 kg ha'I obtained
from the integrated weed management by preplant incorporation of fluchloralin. at
0.75 kg ha‘1 followed by hand weeding once was on par with the yield of hand
weeding treatment. Similar response was found with haulm yield.

; . \Soybean sdwn early on 9th July performed better and was less exposed to
density of weeds and their dry weight for competition then in the later dates of
sowing. The cr0p grew significantly tall and maintained this trend all through the
growth stages compared to the crop grown on 23rd July and 6th August. Days to 50%
flowering and pod set were has similar trend by late sowing. The number of pods
plant‘I and number of seeds pod'l were also significantly reduced. The 100 seed
weight alone was not affected. The yield reduction was severe. The crop produced
952.2 kg ha'l when it was sown on 9‘!1 July. The yield reduced to 845 kg ha‘1 by 5
extending the sowing time to 23rd July.

The yield reduced further to as low as 731.7 kg ha'l by extending the sowing to
6th August. The study established that for weather parameters incident during the year
under study soybean is ought to be sown in the lSt fortnight of July to realize optimum
yield. The weeds are to be effectively managed by disorting to hand weeding twice at
20 and 40 DAS or by the integrated approach through preplant incorporation of

1 - . t
fluchloralin at 0.75 kg ha'l followed by hand weeding once at 30 DAS.
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