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ABSTRACT

A field experiment entitled “Effect'. of weather Ianid integrated weed management on
production of kharif soybean'(Glycine max (L.) Merril)was conducted on clay loam soil at
Agricultural College Farm during kharif 2001.

Soybean variety JS 335 was tested for it relative performance under different dates of
sowing and weed managemeﬁt 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™', preemergence application of pendimethalin at 1.5 kg ha’
integration of these chemiicals each at 0.75 kg ha” with hand weeding at 30 DAS and an
unweeded check ,sowing dates were 9% July 23rd July and 6" August their were 3
replications. The results indicated that the pre'dominani weed species among grasses are
Cyrodor dactylon (L.), Dactyloctinum aegyptinum (L) while broad leaved weeds were
Parthenium  hysterophorus  (L.), Trianthema portulacastrum (L.) and Commeling
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 50% pod set significantly compared to unweeded control. The

number of pods plant" and number of seeds pod'i were significantly more in hand weeding

twice at 20 and 40 DAS or integrated we_ed management by the preplant incorporation of
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fluchloralin at 0.75 kg ha™! followed by hand weeding 30 DAS were the best treatments to
maximise the vield components. The 100 seed weight was not influence by any weed
management treatment,

The crop produced maximum seed yield at 966.7 kg ha' in response to hand weeding
twice at 20 and 40 DAS. This was on par with the seed'yi‘eld at 914.5 kg ha obtained by the
integrated weed management by preplaﬁt incorporation of fluchloralin at 0.75 kg ha
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 9" 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” and seeds pod”. Consequently it produced maximum seed yield
of 912.2 kg ha”'. This was significantly more than the vield of 845 and 781.6 kg ha'
obtained by sowing the crop latter on 23" July and 6™ 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 main‘weather variable that favoured the
early sown crop on 9% 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™ or 0.75 kg ha'. Hand weeding twice at 20 and 40 DAS
mimmised 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 fluchioralin at 0.75 kg ha fpllpwed by hand weeding at 30 DAS
was also vary effective to the extent of 52.8% weed control efficiency.

The study indicated tﬁat the sowing date of soybean on 1** 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 ét 0.75 kg ha™' 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%), besideslthis it is also rich in vitamins, minerals, salts and
essential amino acids. It servés as a pulse ‘a5, well as oil seed crop. It
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™' year™' which helps to increase the yields
of following non-legume crops (Fujitha ef a/., 1992). Therefore, it isl
called as the ﬁiracle 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 grouﬁdnuf (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 andl
fourth decades of present century in popularising its cultivation and
domestic uses among the masses in Ilndia. ‘

Substantial 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 gn urgent n‘e;d '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 (I1.5 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 kharif season crop prone to heavy weed
infestation resulting in lower:yields. Th'ohgh 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 kharif irrespective of crop and practices
adopted (Kondap et al., 1990). Weed cause substantial loss of about
59-87 per centlof total soybean yield (Mishra et al., 1990). Weed
emerges simultaneously with crop plantsxagld 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, 1990). Soybean fields are infested withl

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 accomplishe':s tﬁe job effectively. However, it became difficult and
uncconomical due to high cost of manual.ldbour. 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 re_sidual effe‘ct&on subsequent crop besides
leading to resurgence of secon,dary weed infe;station 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

. A
use and at less cost. Such prog'rammes econonfu'ca!ly 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 kharif soybean crop.

A

Adjusting time of sowfng (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're\ction is meagre. Therefore,
the present investiglation entitled “Effect of weather and integrated weed
management on production of kharif soybean (Glycine max (L) Men;il)”
was under taken wiéh following objectives :

1. To find out the best method of weed control and sowing time in,
kharif soybean.

2. To study the.density and nature of weed flora in kharif soybean.

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 on crop growth and weed

control practices.
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CHAPTER 11
REVIEW OF LITERATURE

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 FLORA IN SOYBEAN ECOSYSTEM

= "< The natural distribution and intens\ity of weed infestation in

soybean fields are the function of a complex interaction among soil,

weather, vegetation and management practices (Jordan et a/., 1987).

Dominant weed flora associated with soybean crop in Sagar (MP)
majorly consists of grasses as compared to other weeds. Such weeds are
Echinochloa crusgalli, Panicum maximum, Caesulia axillaris,
Commelina beng;rhalensis, while Celosia argentea, Eclipta alba. Physalis
minima, Euphorbia geniculam' were most noxious broad leaved weeds

)

(Kurmawanshi ef al., 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, Boerhavia



diffusa, Amaranthus viridis, Digera arvenis and Flaveria austrolosica in

broad lcaved weeds. P ;

The weed species associated with soybean in vertisol of Andhra
Pradesh during rabi season were Cynodon dactylon, Cyperus rotundus,
Chloris barbata, Commelina benghalens'is,\ Dactyloctinum aegyptium,
Digitaria sanguz‘nélis. Dinebred retroflexa, Echinocloa colonum,
Panicum ramosum among monocots and Achyranthus aSpéra,
Amaranthus viridis. Corchorus olitorius, Eclipta alba, Euphorbia hirta,
Phyllanthus maderaspatensis, Physalis minima, Portulaca oleracea,and

Solanum nigrum (Rao, 1997).

Predominant weed species recorded during the kharif season at
Indore are Echinochioa crus"gallz" (L),']\Dz'nebra arabica, Digitaria
sanguinalis, Cype;rus rotundus, Cynodon dactylon, Euphorbia
geniculata, Digera arvensis, Eclipta alba (Billore et al., 2001). M.ajor
weeds in the Medz;k district of AP were Cyperus rotundus, Cynodon
dactylon, Digitaria sanguinalis, Amaranthus viridis, Euphorbia hirta,,
Cleome viscosa, Parthenium hysterophorus, Tridax procumbens,

Phyllanthus niruri (Jeyabel et al., 2001).

S A
2.2 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
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weed flora and their interaction with the crop variety and local
agronomic practices. This complex interaction is influenced by the

agro-ecological situation of particular locality (Koch et al., 1982).

Yield losses due to uncontrolle‘d weed competition in soybean
ranges from 34 to 60 per cent in south India (Muniyappa et al., 1986).
Whereas, the yileld losses due td weeds were as high as 95 per cent in
silty clay loam soil of Pantnag,ar (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 dl;eAto weed infestation in soybean (Padmavathi 1994; Angiras

and Rana, 1995).

Singh and his coworkers (1994) reported that, the presence of
weeds througho'ut fhe cropping season caused 54.91 per cent reduction
in grain yield of soybean. The yield ’reductidn due to weeds ranged from
35-55% depending ﬁpon the types of weeds (Cynodon dactylon, Cyperus
rotundus, Digitaria sanguinalis etc.) and their densities (Tiwari et al.,
1996; Pandey et al., 1996). Kohle (1996) revealed that, the weed

infesting soybean cause losses ranging from 20 to 77 per cent. During

s .

kharif season, Kewat et al. (2000) reported the yield reduction to the

extent of 50 per'cent under weedy check in soybean.

A



2.3 CRITICAL PERIOD OF WEED CONTROL

Soybean owing to slow growth during the initial stages of crop
growth severely suffers due to coinpetit'io\n from ;vceds. Singh and
Singh (1992) obserlved higher yield losses with crop weed competition
for initial 45 days than at initial 30 days. Chhokar er al. (1995)
reported the critical period of weed competition in soybean as 27-40
DAS. e '

The crop weed competition during the initial 30 days was with
Parthenium speicieé and sedgc‘s and 30-50 days with grasses and
throughout the crop growth period ‘(60—105\ DAS) with all other broad
leaved weeds (Miéhra 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-

40 DAS. Effective control of weeds in thg first 30 — 45 DAS of crop

1

growth is esséntial for achieving higher productivity of soybean
(Pushpendra et al., 2000).

2.4 WEED MANAGEMENT PRACTICES
2.4.1 Manual weeding
Lokras et al. (1985) recorded higher weed control efficiency with,

three, two and one hand weeding (97.80, 97.68 and 91.42 per cent,



respectively). Balésubramanian and Arumugam (1996) observed the
lower weed population (4.89 m™) and higher WCE (94.9%) with hand,
weeding twice at 20 and 40 DAS. Reddy (2000) reported the lowest
weed dry matterl (12.23 m™) and seed yield (971 kg ha™') with two hand
weedings (20 and 40 DAS), which was comparable to metolachlor (0.5
kg ha'l) + pendiméthalin (0.5 kg ha), both of them were superior to
fluchloralin (0.5 kg ha™') + pendimethalin (0.5 kg ha!). Veeramani et
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)*(~Q2.45_ %) was close to this treatment. Hand
weeding twice at 20 and 30 DAS recorded maximum seed yield of 12.45
q ha"' and weed control efﬁciepcy of 74.40% over other treatment (Jain
et al., 2000). Maximum weeci 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 modem tools which can substantially improve
the efficiency of weed management. Soybean and maize account for the
major share of herbicide cons'umpti'on' in"the world (Bhan and Kumar,
1996). IJ\/Iore than \ﬁ'fty herbicides are in use world wide under varied
situations of soybean cultivation. Paucity of labour and unfavouréble

weather and soil physical conditions are the major constraints for timely



S
and efficient management of weeds through mechanical and manual
means (Singh and Singh, 1992). Hence, the use of chemicals for weed

contro} 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 ﬂucl;loralin was intérference 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 growth. Kurchania (1989) reported that fluchloralin @1
kg ha™' found effective in controlling Echinochloa crusgalli. While,
Agrawal et al. (1995) observed that fluchloralin @ 1 kg ha™' was quite
effective in réducing weed density.  Pre-plant incorporation of
fluchloralin significantly incregsed the nu‘n}ber of pods plant" and test

L )

weight over the unweeded control in soybean (Tuteja et al., 1995).

Agrawal et al. (1996) observed significant effect of ﬂuchlorélin
as preplant incorpération @ 1 kg ha' in increasing the number of
branches plant" as compared 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). : A

10



Singh and Bhan (1997) recorded that fluchloralin 1.25 kg ha'!
shown significantly superior grain yield of 13.65 g ha' over
pendimethalin (1.25 kg ha''} and ﬂuzifo'p-\o-butyl, which were at par
with each other. Ja‘in et al. (2000) reported that the seed yield of 10.69
q ha”’ observed in fluchloralin (1.50 kg ha™') which was at par with hland
weeding twice 2[)' and 30 DAS (12.42 q ha'). Application of
fluchloralin at both levels (1 and 0.75 kg ha'l) gave 15.42 and 16.28 g,
ha' yield, respectively and was significantly superior to hand weeding

twice at 30 and 45 DAS as reported by Jeyabel ez 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).

:

Presowing application of pendimethalin @1.7 kg ha™ suppressed
the dominant weeds like Sorghum halepense and increased seed yield of
soybean (Langemeier et al., | 198‘3)., | ‘Pr‘cemergence application of
pendimethélin at 1.0 kg ha™! im})roved the soyl;ean yield by 256 per cent
over weedy check (Lokras ef al., 1985). Where as Tiwari ef al. (1996)
reported only 46 per cent increase in yield of soybean with
pendimethalin 1 kg ha™ overrcontrol. Mishra and Bharl (1996) reported
the negative gr‘owth rate of sedges in pendimethalin treated plots.

Tiwari et al. (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 oilI
seed crop particularly in soybean (Bhalla ef al., 1998). Preemergence
application of éendimethalin 1.25 kg ha' in granular form effectively
reducing the weed populatiolg (88.6 m?% :cmd it was at par with
preemergence application of alachlor granules @ 2.5 kg ha™' (90.77 m™)

(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, approprlate crop-weed situation, weeds can be controlled
effectively and economlcally {Reddy and Reddy, 1995). Singh et al.
(1992) inferred that the pendimethalin integrated with one hand weeding
(30 DAS) enhanced the soybean pod plant™ 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 m~ as compare to herbicide alone (Singh et al.,,

1992). . . B A

Patil es al. (1996) observed that the number of pods plant” was

highest in 2 hoeing + 2 hand weeding (51.66) and was at par with

12



e dinn Ll e manaes mmedes T rest by

i ¢

oxadiazon (1 kg ha™') +1 hoeing and onc hand weeding and the»samc
trend was reflected in grain _yield. Balas-ﬁbram_aini‘a;tﬁﬂandh'K;uinugam
(1996) obtained the higher seed yield of 2932 kg ha™ with integrated
practice viz., pendimethalin @ 0.5 kg ha"' fb 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' fb HW at 30 DAS (Ré‘d‘dy' et 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 et al., 2000).
2.4.4 Effect of weed management on weed parameters
2.4.4.1 Weed Control Efficiency

Dubey et al. (1984) rec'brded highér\ weed control efficiency of
81.6 % and higher lseed yield of 1803 kg ha! with PPI of fluchloralin
@1 kg hé'l. 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, rcspectivelyA comparative to weed free,
condition. Kumar (1988) obtained higher weed control efficiency with
twice hand wec;ding at 20 and 35 DAS (92.3 %) than with one hand

weeding at 20 DAS (84.4 %);and he furtHer, reported that two hand

13



weeding gave dry matter production of 6080 kg ha”', which was
comparable to that of weed free treatment (6270 kg ha'') and both of
these treatments were significantly s'uperi()r"owr weedy check (4090 kg

v

ha").

AR

Nimje (1989) observed the highest weed controi efficiency of
91.4 per cent by manual weeding at 25 and 45 DAS. Kurchania ef al.
(1990) poticed the maximum weed -control efficiency incase of
oxadiazon (71.2 %) followed by oxyfluorfen (68.6 %) and fluchloralin
(66 %). Higher weed control efficiency (72.8 %) was found with
application of” fluchloralin at 1.5 k;g hfél'l..'f‘l hand weeding at 30 DAS
(Gogot et al, 1951). Metalachlor 2 kg ha™ proved potential and
registered the highest WEC (63.4 %) followed by trifluralin (54.1l %)

and fluchloralin (Gogulwar ef al., 1992).

2.4.4.2 Weed dry weight

I3 [‘_.

Preemergéncé application of pendimethalin @ 1 kg ha'' gave the
highest soybqan yield with a weed contro] efficiency of 83.5 % and
lower weeéi dry weight of 480 kg ha™' when compared to weedy check
Dubey et al. (1984). Maximum dry weight of total weeds (145 g) and
* Cyperus rotundus (89.4 g) were recorded with unweeded control while it
was minimum with hand weeding at 25 and 45 DAS (Ghatak er al.,

1990). Mandloi ef al. (2000) reported that the lowest mean weed dry

14



matter (90.5 kg ha') and highest mean grain yield (17 g ha') was

observed in two hand weedings (30 and 45 DAS).

oo, -

2.4.4.3 Weed density

Studies carried at Rewa indicated minimum weed density of 24.5
m™* with preemergence application of alachlor at 2 kg ha™ as against a
density of 193.2 m2 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 et al. (1990) reported that lowest weed density (3.5 m™?)
weed biomass (26 kg ha') and maximum weed control efficiency
(99.2 %) under two hand weeding (20 and'-4\5 DAS). Gogoi et al. (1991)
noticed that applicaltion of fluchloralin @1.5 kg ha™ fb hand weeding at
30 DAS, caused the lowest weed density and biomass and highest weed
control efficiency (l72.8 %) and higher grain yield of soybean (25.8 q
ha'') when compared to unweeded control.. In weed control experiment,
on soybean at Jabalpur, cultural treatments (hand weeding and hand
hoeing at 30 bAS) registered- significantly lower weed population
compared to all herbicides trea}tmeﬂfs éxoept metolachlor @2.0 kg ha™'

applied as preemergence (Gogulwar et al., 1992).

15



2.5 EFFECT OF WEED MANAGEMENT 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™ fb handweeding at 30 DAS and it was at par
(73.4 cm) with weedy check and pendimethalin at 0.5 kg ha™ fb hand
weeding at 30 IjAS (Singh et al., 1992).In contrary, Padmavathi (1994)
reported reduction in plant he%ght with ﬂ,uthloralin application at 0.75
kg ha' fb hand weeding at 30 DAS. Halwankar ef al. (1986) observed
significant increase in plant height with application of fluchloralin,

pendimethalin and metolachlor at 1 kg ha™' fb hand weeding at 30 DAS.

2.5.2 Effect on yield components and yield attributes

2.5.2.1 Pods plant™

Significant increase in podslplant'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”’ was the most variable yield components due to

weed stress. Halvankar et al. (1995) reported that pod number plamt'I

increased with supplementalr hand weeding at 30 DAS along with

fluchloralin, pendimethalin or metolachlor all applied at 1 kg ha™ (44.7,

42.6 and 42.1, respectively) and 100 seed weight did not vary
oA
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significantly with application of herbicides alone or incombination with

hand weeding. © * ...,

Padmavathi et al. (1995) reported -that, hand weeding twice (20
and 40 DAS) recorded 43.4 pods plant”, whereas pre emergence
application of oxyfluorfen @ 0.15 kg ha™ or fluchloralin @ 0.75 kg ha™
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” and test weight among treatments. Number of pods plant’ was
highest in 2 hdeing + 2 hand Weeding (51.66) and was at par with
oxadiazon (1 kg ha') + 1 hoeing and'1 hapd weeding (50.67) (Patil et
al. 1996.) Dubey (1993) reported that total pods plant'l and total seed
plant™ in fluchloralin @ 1 kg ha™! as preplant incorporation and hand
weeding at 30 DAS were statistically at par. Jain et al. (2000) recorded
that the pendimethalin (1.5 kg ha™") treatment gave significantly higher
pods plant™ (53.32) over weedy check but it was on par with alachlor atl

1 kgha.
2.5.2.2 Number of seeds pod"r o

There was increase of 43 per cent in seed number plant” in hand
weeding twice at 20 and 40 DAS as compare to weedy check (Tiwari et

al., 1988). Cultural methods of weed management (hand weeding and
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hand hoeing) recorded 46 to 64 seeds plant” compared to 42 in unweed

plants (Jain et al., 1988).
2.5.2.3 100 SEED WEIGHT

Singh et c'zl. 61992) reportéd that 100 seed weight was found to be
significant in hand weeding twice (17.26.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 ef al.

(1994). He found that the weed contro! treatments (pendimethalin,
oxadiazon) produced higher 100 seed weight 10.0 to 10.4 g while
(oxytluorfen) thosé treatments .(herb_icidesl) ?Nhich were less effective in
weed contfol, produced seed rv:/ith lower tést v;/eight (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 ef al., 1986; Jain and Tiwari, 1995).
2.5.3 Seed yiela

N ) . ;:‘ 0 .
Hand weeding 30 and 45 DAS resulted in highest seed yield at
29.32 q ha’' over 10.58 g ha' observed in weedy check (Negi and Saini,

1694). Chhokar et al. (1995) observed that weed free periods upto 45

18
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DAS resulted in 95.7% increg§e in~grain.yiel'd of soybean over weedy
check. Pre emergence, pendimethalin (1 kg ha') 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™' respectively which were at par with weed free
check (2677 kg ha™) (Chhoka; et al., 1996). Velu and Sankaran (1996)
realised highest yields (12.71 q ha™') with hand weeding twice (20 and‘
40 DAS) followed by pendimethalin (0.5 kg ha™') + fluchloralin (0.625

kg ha™') both when tank mixture applied (11 .‘98 q ha™).

i o

Kurchania ef al. (19§0) recqrded significantly higher seed yield ‘in
treatment with oxadiazon (1587 kg ﬁa']) followed by fluchloralin (1'573
kg ha") and oxyfluorfen (1444 kg ha!). While, Veeramani et al. (2000)
reported that hand weedigg twice (20 and 40 DAS) and alachlor 1.25 kg
ha'! + hand weeding fecorded higher mean grain yields accounting 56.7
and 53.6 %, reépectively over unweeded check (1511 kg ha™'). Hand
weeding twice (20 and 40 D/}S) recorded, significantly superior seed

yield (24.57 q ha™') over other treatments but was at par with metribuzin

(0.5 kg ha™') (Kewat et al., 2000).
2.5.4 Haulm yield

Hand weeding twice (20 and 45 DAS) recorded higher haulm
yield (4629 kg ha') as compared to haulm yields of 4258, 3633 and

3445 to 3497 kg ha' recorded with one hand weeding (20 DAS), two
A
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mechanical weedings (20 and 45 DAS) and pre emergence application of
pendimethalin at 1.0 to 1.5 kg ha™, respectively. All above haulm yield
are significantly superior than weedy check with 2916 kg ha™' (Maurya

et al., 1990) . P A

2.5.5 Harvest index

Halwankar et al. (1986) reported that fluchloralin applied @ 1.0
and 1.5 kg ha’' yielded higher pod plant” and seed weight than weedy
check. Kuﬁlar et al. (1994) noticed that harvest index (41.7%) withl
oxyfluorfen @ 0.25 kg ha' as post emergence application which was
higher than that of ﬂucl:hlc?ralir._lx@ 1.0 kg Fla\'I as pre plant incorporation
(40.3%). fain et alk. (1’988) rél;orted on integr:ated weed management in
soybean that the highest harvest index with two hand weeding followed
by fluchloralin 1 kg ha™ + one hand weeding and metribuzin 1 kg ha™ +
one hand weeding. -lA’adl;n;vathi‘ 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 al. (2000) also

: i

reported progressive decrease in harvest index with each delay in

sowing dates.



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 w:;eds. Nimjle (1989) répor‘;ed; that the grassy weeds are dominated in
the early stage of crop t40 PAS), wherqas. 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

ERIRaE 4

Studies conducted by Muthuvel et al. (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 he?ght. Kush%vaha' (1996)‘Noticed 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" June sowing and thereafter a significant reduction was
observed. Whereas 100 seed weight and harvest index were not affected
by sowing dates. Plant heighlt‘ were at pgr\with 23™ June and 8" July
(early) soWing, hoWever leaf z[rea signiﬁéantiy differed at all the four

21



sowing dates viz., 23" Jupe, 8" July, 23" July and 7t August on clay
A

o . 1

soil (Jasami et al., 1993).

L TR+

Paul and Guha (1994) recorded the decreased grain yields by
16-96 per cent compared to 16™ April (18.3 q ha™') at Assam. They also
reported that plant height were decreasec{ due to delay in sowing at
Gossaigaon; Agéam. Delayed sowing may result in yield reduction tol
the magnitude of 17-39% (Karmakar and Bhatnagar, 1995). Shafshak ez
al. (1997) concluded that the soybeap sown én early kharif season (May)

attained increased plant height, pod numbér, 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’
and days to harvest decreased with delay in soWing. Plant height and
100 seed weight decreased from 1* June to 1*' September. Seed yieldl
generally decreased with delay in sowing up to September/October.
Billore et al. (2000) observed maximum sg:efi yield (2341 kg ha™') when
crop was pianted on recomménded sowing tir.ne i.e. 25 June and yield
reduction on subsequent planting dates that is progressive délay in
sowing resulted in.progressive 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

Thonson ef al. (1960) stated that prolonged day lengths delayed
the time from ﬂowéring to pod set in field studies. Lang et al. (1985)
explained that the radiation is ess.entiél to phétosynthcsis, 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 et al. (1989) reported that the foliage

intercepts solar radiation, absorb CO; and produces dry matter.

Egli-and Yﬁzw (1991) OBserv'ed'thalt ‘when crop was shaded from
vegetative stage to‘ maturity there were significant reductions in- yield.
Shading between 5 to 7 weeks after emergence of crop resulteci in
increased plant hei.ght noticed by Huang er al. (1993). Rivitake ef al.
(1997) explained that high intensity solar radiation conditions shown,
short vegetative and reproductive phases in soybean. Shih ez al. (1997)
recorded longer‘ stems under reduced solar radiation conditions and crop
coefficients values were 0.43, 0.89,-0.92‘ and 0.58 respectively for
initial, crop devé]opment, 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 al., 1983). Asrar et al.
(1989) defined absorbed photosynthetically active radiation (APAR) as

that quantity of enérgy that is captured by a crop canopy.

Han and Wang (1995) ex"plair.led- that \thc flowering phase of early
soybean gcnotype; was insensitive to photoperiod, where as post
flowering development was affected by both pre and post ﬂowcfing
photoperiod. Sha;‘ma and Neelu (1996) recorded that the low light
intensity (60% | re;itiétion‘ of full solar radiation) from seedling,
emergencé to anthesis decreases number of leaves a_nd Jeaf area but
plant height inc‘;rea.ses. Low light particularly at anthesis period reduce
yield. Wang et al. (1997) r,eport‘ed'that\ 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 at' ﬂou"ering'ahd' pod elongation stage on

loam soils recorded by Korti ef al. (1983).
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Daniell and Scott (1991) noticed the imporstance of rainfall to
ensure maximum LAI in drieriseasons wés\also reported soybean grain
yield increased siéniﬁcantly 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

D ' sy
correlated” with the yield of soybean. Sainik 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‘2|.5‘h June sowing as compared to 10" 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
rainfafl was a major determinant of crop yield and uniform distribution

of rainfall increased plant height, LAl in soybean irrespective of

different maturity duration in USA.
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2.7.3 AIR TEMPARATURE

2.7.3.1 Crop growth

1 A

Soybean successfully setys pod at low temperature especially
during night suggested by Lawn and Hume (1985). The time of pod
appearance was inversely related to temperature (Thomas ef 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 er al. (1984) reported
reciprocals of time for flowering were linear function of mean diumall
temperatures. Seeddigh and Jolliff (1994) explained that the high night
temperature (24° C) enhanc_e:d early Yegetative 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 Il)hotosynthctic rate. The highest yield reduction was 27
per cent observed when 35° C'ltemperatur,e;fo‘r 10 hours day™ occurred
from flowering to maturity. Kane et al. (1997) suggested that early
sowing may be a disadvantage for early maturity cultivars in seasons
with favourable rainfall patfems. Particularly if canopy development is

inhibited by cool temperatures during vegetative growth.
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2.7.3.2 On yield attributes and yields

It was stated that either increases in day or night temperature
increases pod length while gréatest pods per plant was obtained at 30/14
and 26/14 °C. 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 qight temperature.
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MATERIAL AND METHODS
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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 m and geographical
»
bearing of 18°-50° N latitude and 77°-53°E longitude.

T A L : R P

e . ) \ : Y A 7 L 41
3.2  WEATHER CONDITIONS

3.2.1 Climate during the crop period

““’u‘ IS e

The weekly méan meteorological data from July 2001 to November
2001 recorded in a class A meterological observatory which is situated at

Agricultural Research Institute, Rajendranagar.

Tl

3.2.1.1 Rainfall
A

A total rainfall of 6.2 mm received on 9" July helped for proper
germination of the crop sown on same days. During July 2001 there were

only 5 rainy days with 32 mm of rain. A total of 513.5 mm of rain occurred

during south west monsoon period (June-September) which was 80 percent
i
of normal rainfall (680) during this period.

t
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3.2.1.2 Temperature

The temperature recorded during kharif 2001 were with in favourable
limits of crop production. The monthly means of maximum and minimum
temperature during this period were 30.4 and 21.6°C, respectively. However,
the maximum temperature recorded during crop (kharif season) growth was

._ : A
34.8°C on 4™ and 5™ of July 2001 and minimum was 16.1°C on 31* October

R}

2001. ‘ .

3.2.1.3 Wind velocity

Yoo
The meteorological data available for the last 5 decades at
Rajendranagar was reported therefore, high wind’s during kharif crop season
in this tract. Tile wind velocity §vas higher in the afternoon hour’s often
touching even 16 km h in the month of August. The average wind speed
were ranged from 1.93 to 4.20 km h”' 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 6™ and 14™ of October 2001 and the minimum relative humidity

A
(29 per cent) was reported on 30h August, 2001.

(7 |



3.2.1.5 Evaporation A

The mean evaporation during the crop season was 4.7 mm. The
highest evaporation was observed on 2" July (8.7 mm) and lowest

evaporation was reported on 26™ September (0.2 mm).
3.2.2 Meteorological observations

The daily values of meteorological parameters recorded at the
meteorological observatory at Agricultural Research Institute, Rajendranagar

were used. As this observatory is sitnated close to the experimenta 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 ‘rdin, 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 anemometer at twelve feet height.

3.2.2.5 Measurement of the components of photosynthetically active
radiation (PAR)
3.2.2.5.1 Measurement of incident PAR (PARo)

For measurement of incoming PAR, the line quantum sensor was
positioned facing up 30 cm above the top of the canopy and value was

recorded for incoming PAR. '

3.2.2.5.2 Measurement of transmitted PAR (TPAR)

Line quantum sensor wag placed above the ground across the rows

and value was recorded for TPAR.

3.2.2.5.3 Determination of intercepted PAR (IPAR)
[PAR was caiculated according to Gallow and Daughtry (1986)
[PAR = PARo ~TPAR - . . , .
The IPAR values were recorded at an interval of 7 days from 21 DAS
to harvest and thlay Qere converted nto percentage IPAR.
3.3 EXPERIMENTAL SITE - SRR

3.3.1 Soil propertiés

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

Charactéristics Content Reference

Mechanical composition, %

Sand 35.00 ' . Bouyoucos hydrometer

Silt 25.20 |

Clay 39.80

Textural class | Clay loam

Chemical composition

pH (1:2.5 soil:water) 8.3 Combined electrode pH
meter (Jackson, 1973) |

EC (dSm™) 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 (Subbarah and
Astja, 1956)

Available P,Os 13 kg ha’ Olsen’s method

(kg ha™) (Olsen et al., 1954)

Available K,0 140kgha' | NN NH,OAC method

(kg ha)

(Jackson, 1973)
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3.3.3 Previous crops grown

39

The following corps were grown in the experimental field previously

Year Season Crop
1999 — 2000 Kharif Jowar
Rabi Maize
2000 — 2001 Kharif Fallow '
Rabi Jowar
2001 — 2002 Kharif Soybean -

3.4 EXPERIMENTAL DETAILS

3.4.1 Design of the experiment

The experiment was laid out in 2 Randomized block design with three

replications. The experimental lay out is given in Fig 3.

3.4.1.1 Plot size

55 x42m
:45%x32m

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
T,: Two hand weeding 20 and 40 DAS
T,: Fluchloratin 1.5 kg ai ha (PPI)

Ts: Pendimethalin 1.5 kg ai ha' (pre-emergence)
T,: Fluchloralin 0.75 kg ai ha” + hand weeding 30 DAS
Ts: Pendimethalin 0.75 kg ai ha + hand weeding 30 DAS

Ts: Unweeded check

A

)



Layout plan of experimental site

RI [ ] RII [ ] RITI ]
Dl rrl D1 Tﬁ D2T6
D;Ts D1 Ts DT,
— |
D;T, D, T D(T4
Dsz D3T2 DITS
D5 T; 1 DiT, ik D1 T
DITB DQTQ D2T4
D, Ts DiTy4 DsTs
D]Ts D1T5 % DZTI
=
D3Ta 5 D, T, @) DaTy
o Z
DT, 9 D;T: [_% D3 Ts
= ¢
DsTs é D, Ts é D,T,
| DITS % DT, DT,
DyTy D2 Ts DT
D, T, DsTy DT,
D3T4 D3T5 D1T5
D,T, D3Ts D3T2
DT, DhTs D,T;
D5 Ty DTy |t D5Tq
T, : Two hand weedings at 20 and 40 DAS T, : Fluchloralin 1.5 kg ai. ha™! (PPI)

T : Pendimethalin 1.5 kg a.i. ha” (pre-emergence) T; : Ftuchloralin 0.75 kg a.iha” (PPI) + hand weeding 30 DAS
Ts : Pendimethalin 0,73 kg a.i. ha (Pre-emergence) + T : Unweeded check

hand weeding 30 DAS

Dates of sowing Gross Area . 5.5x4.2m

D gth July D,: 23" July D;: 6" August NetArea :45x32m



37

Date of sowing .. g et
Dy:9%July s - e e at
D, : 23" July ) . . , .
Ds : 6" August o S

. - Sepoara e

3.4.3 Details of the herbicides used
Two herbicides, pendimethalin, fluchloralin were tried in the

expertment. The information of thes_,e h‘efbicides is furnished below.

e LR Ty -
. ,f-_‘-\_'\oJ,- 7 1. .

3.4.3.1 Pendimethalin

Vo fal aives

Common name : Pendimethalin

Trade name & . .. : Stomp 30% EC

Formulation

Chemical Name : N - (1-ethyl propyl) 3,4 - dlmethyl -2-6-
‘ Dinitrobenzenamine =~ - ¢ . cte Tewss

Group _ - Dinitroaniline

Time of application | Pre-emergence, soil applied, and mode of action
" anslocated

Manufacturing company M/s Cynamid India Ltd., Bombay

R w t it - A r ¢
3.4.3.2 Fluchloralin = . .~ ... . .
Common Name Fluchloralin
Trade name & Formulation ‘ B:;sglh'n 45% EC
Chemical Name =~~~ N-(2-chloro-ethyl) —2-6-dinitro-N-

Propyl-4-(trifluoromethyl) benzenamine
Group ST Dinitroaniline
Time of application & mode of action ~ Pre-plant incorporation, soil applied,
' translocated

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



3.4.3.3 Time and methad 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™. |

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 Isoil based on the‘ treatments used.
3.5 VARIETAL CHARACTERS OF SOYBEAN

J5-335 vanety has been evolved at INKVV Jabalpur. It matures in
85-95 DAS. The yield varies from 18-22 qha. - -.-
3.6 LAND PREPARATION .- - & .oon . - o

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‘fr\om the field.
3.6.1 Layout

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

Uniform Idose nitrogen @ 20 kg ha” phosphorus @ 60 kg ha” and
potassium @ 20 kg ha’! in the form of single shiper 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.
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3.6.3 Seeds and sowing

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

The crop was irrigated ’immédiatel)} \aft’er sowing to ensure good
seedling emergence and the subsequent irrigation were given as and when
required. The crop received a total of six urrigations during the crop season.
3.6.5 After care |

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

Intercultivation 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 crop was sprayed once each with endosulfon (0.07%) at 19 DAS
for control of leaf caterpillar and with monocrotophos (0.05%) at 46 DAS as

a prophylactic measure. In general, crop growth was good and healthy

during the entire crop growing period. \
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3.6.8 Harvesting and threshing
The crop' waé harvested af physiological maturity when the leaves
turned yellpw and started dropping and alsq twl'len the pods started drying
and break open when pressed. All the plants from the net plot were
harvested and dried under sun for 2-3 days and then threshed and the
produce was cleanéd. Dry weight of seeds and hanlms were recorded
separately.
3.7 EXPERIMENTAL OBSERVATIONS
3.7.1 Observations on weeds
3.7.1.1 Weed flora a‘nd density O
Species wise. weed ﬂoraland their céunt|s were taken at 20, 40, 60
DAS and harvest in permanently mérkéél one squfire 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.
x=[x+1 -
Where, . - —‘ 3

X = Transformed value

x = Origmal value ; C

' ' . 1

3.7.1.2 Dry matter .production of weeds
The weeds were collected from an area of 0.25 m? from outside the
net plot area earmarked for this purpose 20, 40, 60 DAS aild 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>.

3.7.1.3 Weed control efficiency (W.C.E.)
From the dry weight of weeds, weed control efficiency was calculated

at 20, 40, 60 DAS and harvest by using the following formula.
N\

Dry mater of weeds in Dry matter of weeds

Unweeded plots (g m?) - in treated plots (g m™)
W.C.E.(%) = ---- x 100

Dry matter of weeds in unweeded plot (g m”)

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
: : A
effect of herbicides on the emeréénce of the cropl.
Number of seedlings emerged

Emergence % = - x 100
‘Expected (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

I:rop growth. ‘ . 2

¢ ]
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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 samplix_lg are'a \

One row on ejther side ofl the plot and oné plant on either side of each
row wete 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 of seeds pod™

Number of seeds from 4l the estixﬂét\ed‘ number of pods produced
from five plants was counted and averaged to get number of seeds per pod.
3.7.3.4 100-seed weight (g) |

From each trt;,atmental 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 wete 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

e

biological yield and was calculted as given below.

Seed yield
H.1.(%) = x 100
Biological yield

3.8 PHENOLOGY
In each plot 5 plants were examined for the occurrence of particulaf
physiological event. The vegetative, reproductive and maturity stages of

growth of soybean on which observations were recorded were as fallowed :
0

v 1

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
X . ’ X \
Harvest - Day on which the pods develop brown round seed in

one metre row length

--=~-000-~----
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CHAPTER IV
N o . .
"RESULTS S

The findings of the present investigation entitled “Effect of

weather and integrated weed management on production of kharif

soybean” are fumi‘shed in tables and illustrated through figures when
ever found necessary. o : R
4.1 WEED DYNAMICS

Weed ﬂotra reported during the study were classified as grasses,
sedges and broad leaved weed’s (BLW"s) observations were recorded on
weed density, weed dry weight and weed control efficiency at 20, 40, 60
DAS and harvest of crop.

4.1.1 Weed flora

Weed flora of the experimental field consisted of 1sedge, 5
species of grasses and 8 species at BLW’s.

Among  grasses, Cynodon dactylon and Dactyloctenium
aegyptinum were predominant. Only one sedge Cyperus rotundus was
observed fhroughout the growth stage of crop, it was the predominant
species among all weed management treatments. Under broad leaved
weed’s Parthenium hysterophorus and Cleome viscosa, Celosia

argentea, Trianthema portulacastrum were the major weed’s and other

broad leaved weed are Euphorbia hirta, Amaranthus viridis, Commelina

benghalensis
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Weed Flora the experimental field

SL.No. Scientific Name _ Family Life span |
MON‘OCOT
Grasses

1 Cynodon dactylon Gramiinae Perennial

2 Dactyloctinum aegyptinum Graminae Annual

3 Panicum repen’s Graminae Annual

4 Echinochloa colonum Graminae Annual

5 Digitaria sanguinalis Graminae "Annual
Sedges

1 Cyperus rotundus Cyperaceae Perennial
DICOT
Broad Leaved Weed’s
1 Commelina benghalensis Commelinaceae Annual
2 Celosia argentia Amaranthaceae Annual
3 Parthenium hysterophorus Compositae Perennial
4 Trianthema portulacastrum Aiz;)aceae Annual
5 Cleome viscosa Leguminoceae Annual
6" | Amaranthus viridis Amaranthaceae Annual
7 Euphorbia hirta Compositae Annual
8 Phyllanthus niruri Euphorbiaceae Annual
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Table I: Effect of weed management treatments and dates of sowing on emergence
per cent of soybean (7 DAS)

Treatment Emergence
Per cent

Two h;d weedings at 20 and 40 DAS (T)) 89.20
Fluchloralin 1.5 kg ai. ha™ (PPI) (T,) . 88.50
Pendimethalin 1.5 kg a.i. ha™ (pre-emergénce) (T3) 87.70
Fluchloralin 0.75 kg aiha’ (PPI) + hand weeding ' ‘ 89.00
30 DAS (T4).

Pendimethalin 0.75 kg a.i. ha” (Pre-emergence) + hand 88.90
weeding 30 DAS (Ts)

Unweeded check (Ts) . 89.20
SE + | 0.35
CD (0.05) | . 0.70
9" July (D1) | 89.10
237 July D) | 88.40 )
6™ August (D3) 87.30
SE + 024
CD (0.05) ' 0.50

TxD ' ' S NS
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The data pertaining to different aspécts 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:interpretatiohs,in the present chapter.

42 CROP
4.2.1 SEEDLING EMERGENCE

The pre emérgence application of pendimethalin at 1.5 kg ha’'
significantly deterred the percentage emergence of soybean seedlings
compared to unweeded check or weed management through hand
weeding or the‘herbicide spray éf fluchloralin at 1.5 kg ha™ (Table 1).
The integrated weed management 'apf)roache's 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 (9™ 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
87.3 % by extending the time of sowing to 6" IAugust. |

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' or the preemergence application of
pendimethalin at 1.5 kg ha’' compared Ito\ unsprayed treatment plots.
This respohse was similar eveln)‘at a low dose c;f 0.75 kg ha' 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" 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™',

The ﬁerbicidal sprays eaf:h at.1.5 kg I}a‘l or there 1ntegration with
hand weeding through reducéd 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 e\arly by 9" July and reduced

! 1

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 to

50 per cent flowering in soybean

Treatment

50 per cent
flowering

Two hand weedings at 20 and 40 DAS (T))
Fluchloralin 1.5 kg ai. ha™ (PPI) (Ty)

Pendimethalin 1.5 kg a.i. ha (pre-emergence) (T3)
Fluchloralin 0.75 kg a.i.ha™ (PPI) + hand weeding

30 DAS (T.) AR
Pendimethalin 0.75 kg a.i. ha™ (Pre-emergence) + hand
weeding 30 DAS (Ts) ¥ 1T 7t enent
Unweeded check (Ts) .
SE+

CD (0.05)

o™ July (Dy)

23" July (D2)

6™ August (Ds)

SE +

CD (0.05)

TxD

41.28

39.00

4

38.60

40.00 =

39.54 ~ e

38.20
0.18
0.36
41.00
40.30
3923
0.16

0.32

NS
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fiuchloralin or pendimethalin at 0.75 kg ha™ followed by hand weeding
one month after sowing. _ )
4.2.3 Days to 50 per cent ﬂéwering |

The data Ion. déys to SO 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 orl
preemergence application of pendimethalin at 1.5 kg ha compared to
50 % flowering attained by soybean crop \grown in plot receiving two
hand weedings. ‘The integr'ated weed mégagcment through these
chemicals sprayed at 0.75 kg ha™ 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 9" July attained 50 % flowering stage 1n

41.00 days. Delayed sowing hastened the flowering, the crop shown on

: A
123" July attained 50 % flowering stage in 40:30 days while that shown

on 6™ August in 39.23 days. The differences in early flowering were

significant due to Jater sowing.

The interaction between the weed management treatments °

and the dates of sowing recorded no significant variability in days to 5Q

% flowering of soybean.
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Table 4 . Effect of weed management treatments and dates of sowing on day’s to
50 per cent pod set in soybean

Treatment 50 per cent
‘ pod set

:l:;vo hand weedings at 20 and 40 DAS (T)) 57.60
Fluchloralin 1.5 kg ai. ha™ (PPI) (T») - 56.40
Pendimethalin 1.5 kg a.i. ha' (pre-emergence) (Ts) . 56.10
Fluchloralin 0.75 kg a.iha™ (PPI) + hand weeding 3 57.00
30 DAS (T4) ‘

Pendimethalin 0.75 kg a.i. ha! (Pre-emeréence) + hanc.i | 56.80
weeding 30 DAS (Ts)

Unweeded check (Ts) : ; 55.80
SE + : : ) ' 036
CD (0.05) 4 0.73 .
9% July (D)) 57.30
23™ July (D2) 56.40
6™ August (D3) . 7 o 55.60
SE + | ' 0.32
CD (0.05) 0.64

TxD NS




4.2.4 Days to 50 % pod set
. AR .l '

v gt vy sl B G ¢

Soybean attained the stage of 50 % pod set in 57.60 days by
resorting two h‘and- weeding 20 And 40 DAS (Table Z), ";‘ﬁ\e:ﬁnweeded
check significantly reduced the duration t0150 % pod set stage to 55.80
days. The herbicides sprays of fluchloralin or pendimethalin 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 9™ July had attained 50 % pod
setting stage 57.30 days. The crop sown bn, 23" July and 6™ August

attained this stage ih 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* apd sowing date treatment
(Table 5). Maximum number of 13.57 pods were recorded on sdybean

by adopting hand weeding twice at 20 and 40 DAS. The crop grown
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Table S : Effect of weed management treatments and dates of sowing on number of
pods plant™ in soybean

Treatment No. of pods
Sombe © o+ plant”
Two hand weedings at 20 and 40 DAS(T,) - - - . oo 13.57
Fluchloralin 1.5 kg ai. ha™ (PPI) (T,) | “aTe aie g 1095
Pendimethalin 1.5 kg a.i. ha (pre-emergence) (T3) ,.,.:, . 4. 992
Fluchloralin 0.75 kg a.iha™ (PPI) + hand weeding | . 12.68
30 DAS (Ts) o )
Pendimethalin 0.75 kg a.i. ha™' (Pre-emergence) + hand | 1 1.6-0‘
weeding 30 DAS (Ts)
Unweeded check (Ts) : o 874 war
SE = : SR A - 049
CD (0.05) | - 0.99
9™ July (D)) . ~ 1101
23" July (D7) . : 9.34
6™ August (D3) | 8.66
SE+ B 0.37
CD (0.05) . TR ¥ - B
TxD _ : . . NS
3
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without any weed management treatment produced significantly least

number of 8.74 pods plant™.

The integrated weed management by preplant incorporation of
fluchloralin at 0.75 kg ha" 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’ \:vhich was on par with the

number of pods borne by the crop in two hand weeding treatment.

Number of pods plant™ were significantly low in rest of the treatments.

The number of pods plant” reduced by delayed sowing. The

mean maximum and minimum number of 11.01 pods plants’ were

recorded in soybean grown on 9" July. Subsequent delay to 23 July
and 6™ August 'significantly reduced to mean number of the pods 9.34

and 8.66 pods plant”’. The interaction cffc\ct of weed management and

sowing dates treatment was not significant.

s iy g
NS
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~ZRH Z )Q_} 2002

;
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4.2.6 Number of seeds pod'] {-' Date.
S

The weed management treatment exerted a significant influence

on number of seeds pods'l on soybean (Table 6). Maximum number of
2.30 seeds pod” were recorded in the crop by adopting hand weeding
twice at 20 and 40 DAS. The left unweeded produced least number of
1.85 seeds pod™'. Weed man-a'gemeht thr(’)u‘gh preplant incorporation of

fluchloralin or preemergence application of pendimethalin each at
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Table 6 : Effect of wecd management treatments and datgs of sowing on numbers
of seeds pod™ in soybean

........

Treatment No. of seeds

pod™

Two hand weedings at 20 and 40 DAS (T 230

Fluchloralin 1.5 kg ai. ha™ (PP) (Ty) . : 2.08

Pendimethalin 1.5 kg a.i. ha! (pre-emergence) (T3) 1.98

Fluchloralin 0.75 kg a.i.ha™ (PPI) + hand weeding 2.25

30 DAS (Ts) |

Pendimethalin 0.75 kg a.i. ha™ (Pre—emergence) + hand - 2.17

weeding 30 DAS (Ts)

Unweeded check (Ts) 1.85

SE + | ‘ 0.04

CD (0.05) 0.08

9" July (D) 2.25

23" July (D) 2.11

6™ August (Dy) 196

SE * | . 0.03

CD (0.05) 0.06

TxD NS
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Table 7 : Effect of weed management treatments and dates of sowing on
100 seed weight (g) in soybean

Treatment . 100 seed
weight (g)

Two hand weedings at 20 and 40 DAS (Ty) Tt 12.58
Fluchloralin 1.5 kg ai. ha™ (PPI) (T,) -~ - T 12.56
Pendimethalin 1.5 kg a.i. ha (pre-emergence) (T3) . Co 1.2.55
Fluchloralin 0.75 kg a.iha” (PPI) + hand 'weeding N 12.57
30 DAS (Ty) :
Pendimethalin 0.75 kg ai. ha™' (Pre-emergence) + hand 12.56
weeding 30 DAS (T5) |

Unweeded check (T) - ' 12.54
SE £ 0.03
CD (0.05) NS
9" July (D)) - . 12.58
23" July (Dy) | 12.36
6" August (Ds) 12.54
SE + 0.02
CD (0.05) | N8

TxD NS




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

weeding at 30 DAS was as effective as hand weeding twice.

1

The number of seeds pod” reduced significantly consequent to

each increment of 2 weeks delay in sowing from 9™ July to 6™ August.
: A

There were a mean number of 2.25, 2.11 and 1.96 seeds pods™ in the

crop sown on 9% July, 23" July and 6® 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 cofit;ast to the unweeded check
(Table 7). Similarly this parameter was not altered by the different

dates of sowing from 9™ July to 6™ August. The interaction was also not

significant.
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Table 8 : Effect of weed management treatments and dates of sowing on

seed yield (kg ha™) of soybean

Treatment Seed yield
(kg ha'")

Two hand weedings at 20 and 40 DAS (Ti) ,“." 966.7
Fluchloralin 1.5 kg ai. ha™ (PPI) (T,) ot 840.4
Pendimethalin 1.5 kg a.i. ha™' (pre-emergence) (T3) 797.8
Fluchforalin 0.75 kg a.i.ha” (PPI) + hand weeding ) 914.5

30 DAS (Ts)

Pendimethalin 0.75 kg a.i. ha™ (Pre-emergence) + hand 852.8
weeding 30 DAS (Ts) : '
Unweeded check (Ts) ! 696.7
SE + ) ) 26.6
CD (0.05) 522 ¢ ¢
9" July (D)) 952.2
23" July (Dy) 845.0
6" August (Ds) 731.7
SE + 18.8
CD (0.05) 36.9
TxD - NS




4.2.8 Seed yield (kg ha™) . -

The seed yield of soybean was substantially influenced by
different weed ;naﬁagement trea.tments (Table 8). The cultural method
of hand weeding twice at 20. and- 40 DAS was the most productive
treatment. Maximum seed yield of 966.7 kg ha™' was realised by this
practice. The integrated approach of weed management by the preplant
incorporation of fhichloralin 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™ realized by this practices was on par with thel
later treatment.” The herbicide treatment by the preplant incorporation
of fluchloralin at 1.5 kg ha'l or plezildimethalin (preemergence)
application at 1.5 kg ha’ wc;re 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’ compared to any weed

management practices tested.

The crop sown early on ;9”‘ July produced maximum seed yield of

952.2 kg ha”'. The yield reduced significantly to 845 kg ha™ by sowing

the crop late on 23" July. The reduction was more acute by sowing the
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Table 9 : Effect of weed management treatments and dates of sowing on

hauim yield (kg ha™) of soybean = . .,
Treatment Haulm yield
(kg ha™)
Two hand weedings at 20 and 40 DAS (T)) e 2558
Fluchloralin 1.5 kg ai. ha™ (PPI) (T») o 2394
Pendimethalin 1.5 kg a.i. ha (pre-emergence) (T) R 2279
Fluchloralin 0.75 kg a.i.ha” (PPI) + hand weeding 2497
30 DAS (T,)
Pendimethalin 0.75 kg a.i. ha™' (Pre-emergence) +. han;i . o 2380
weeding 30 DAS (Ts) - o
Unweeded check (Te) e 2025
B+ MKE LTI SR 4 O Coepadat T Q-
CD (0.05) R I VX1
o July (D) ST = 2550
23" July (D,) 4 ¢ T« 2310
6™ August (Ds) s S LT 2175
SE + _ » 2 50
CD (0.05) S 7 100
TxD o | NS
2.a oo

ETANSERTEN DS TPCIRNTI SV DD SY,



crop still later on 6™ August. The yield minimised to as low as 731.7 kg

ha 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.

-, -

4.2.9 Haulm yield

The weed managemeni ':treat.ment Bz:d 'a significant influence of
the yield of soybean haulm (Table 9). Maximum haulm yield of 2558
kg ha” was relaised by adopting hand weeding twice at 20 and 40 DAS.
The integrated vxlreed management by preplant incorporation of
fluchloralin at 0.75 kg ha” and hand weeding 30 DAS was equally
effective as with hand weeding twice. The haulm yield 2497 kg ha™ due
to this treatmenlt was on par with two hand weeding treatment. The crop

produced least quantity of 2025 kg ha™ haulm when it was left without

weeding.

Early sowing by 9" July, enabled the crop to produce maximum
haulm yield of 2550 kg ha™! later sowing reduced the yield significantly.
The crop sown on 23™ July produced haulm yield of 2310 kg ha' and 6"
August sown crop produced least qugr;tity of 2175 kg ha’ haplm. The

interaction was not significant.

r ¢
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Table 10 : Effect of weed management treatments and dates of sowing on
harvest index % of soybean

TxD ‘ NS

Treatment | Harvest index
‘ (%)

- Two hand weedings at 20 and 40 DAS (Ty) 37.78
Fluchloralin 1.5 kg ai. ha™ (PPI) (T>) T 3500 g
Pendimethalin 1.5 kg a.i. ha™ (pre-emergénce) (T3) o i_‘ 35.00
Fluchloralin 0.75 kg a.i.ha®* (PPI) + hand weeding Floea 3662
30 DAS (T4) e
Pendimethalin 0.75 kg a.i. ha™ (Pre-emergence) + hand 35.83
weeding 30 DAS (Ts) ' s e T ,
Unweeded check (Te) £ e 34.40
SE+ B 0.27
CD (0.05) | L 0.54
9™ July (Dy) ) 37.50
23" July (D2) 35.85
6" August (Ds3) 34.20
SE+ 024
CD (0.05) : ‘ 0.48
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4.2.10 Harvest index (%) - M

Harvest index (%) of soybean Qas 'Si\gniﬁcantly affected by weed
management trcatrr;ents and dates of sowing but theirri;l‘t;eraction was
non-significant (Table 10). The significantly higher harvet index was
obtained with (T;) twice hand weeding (20 and 40 DAS) (37.78%) over
other treatments. It was followed by (T,) fluchloralin 0.75 kg ha™ + 30
DAS treatment (36.62%). The lowest harvest index (34.40%) was
observed with lunweeded chcck.. Among dates of sowing, the highest
harvest index was recorded with (D) 9. July sowing (37.50%) which

was significantly superior over other sowing dates while lowest harvest

index was observed with (D3) 6™ Angust sowing (34.20%).

4.3 WEED

4.3.1 Weed density

The data on total number of weed (m?) and their spectrum
classified as grasses, sedge and broad lt‘aa\ved weeds are presented in
Table 11. Preplant incorpor,ation of ﬂuchlloralin Or preemergence
application of pendimethalin at 1.5 kg ha' 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 and‘broad

leaf weeds but not sedges. The low concentration of these herbicides at

0.75 kg ha" were also effective to reduce the total number of weeds(m™?)
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Table 11: Effect of weed management treatments and dates of sowing on weed

density in (m’*) at 20 DAS in soybean & Ty pee e
Treatment Weed density (m?)
Grasses Sedges BLW’s Total
T . 28.11 36.38 - 1330 71.79
(5.40) (5.98) (3.78) iinuw: (888) gt -
Ty 9.10 30.14 2,66 . 4190
(3.18) (5.58) aony | (gssy e
Ts 1552 57 3047 - 303 w-.. 4902 - -5.fcand
(4.06) .. (561 (2.01) (7.07)
Tq _ 19.90 31.30 3.16 54.36
(4.57) . (5.68) (2.04) (7.44)
Ts 22.39 30.53 7.13 60.05
(4.73) (5.92) (2.83) (7.81)
Ts 34,04 37.71 15.28 87.03 e
(5.92) (6.22) (4.03) (9.38)
SE % 0.34 0.36 . 0.04 e a 950
CD (0.05) 0.68 NS 0.09 1.00
D, 22.92 3115 986 6393 -
(4.89) (5.67) . (3.30) 8.06) ...
D; 26.03 33.75 9.94 69.72
(5.20) (5.89) (3.31) (8.41)
Dy 27.63 36.03 1004 ... . 73.70
(5.35) (6.08) . (3.32) . (8.64)
SE+ 0.24 0.25 0.03 0.30
CD (0.05) 0.48 : 051 * 006 7 NS
TxD NS : NS - NS . .. NS
T, : Two hand weedings at 20 and 40 DAS i T : Fluchlomalin 1.5 kg ai. ha” (PPI)
T : Pendimethalin 1.5 kg a.i. ha™ (pre-emergence) T, : Fluchloralin 0.75 kg a.i.ha™ (PPI) + hand weeding
Ts : Pendimethalin 0.75 kg a.i. ha (Pre-emergence) + T %igeiged check
hand weeding 30 DAS Bt P

Dates of sowing

D, : 9™ July D,: 23" July Dy: 6™ August



_ e
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weeds.

. LU
] .- . v, -

There were no significant difference in number of grasses, sedges
and broad leaved weeds as well as the totdl number of weeds (m'z) 20
DAS of the crop due to different dates of sqv_ving. The interaction due to
the weed management treatments and sowing dates had no signifibant

influence on any one of these weed species and the total intensity.

4.3.2 Density of weed (m?) at 40 DAS A -

The density of weeds as inﬂuénéed by different weed
management treatments and dgtes of sowfn‘g are presented in Table 12.
The total number of weed (m‘g) were signiﬁc‘antly 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™)
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 r.educeld \th'e number of sedges (m™).
A significant reduction in ;umber 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'' the number of broad leaved weeds (m™) reduced
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Table 12 : Effect of weed management treatments and dates of sowing on weed

density (m'?) at 40 DAS in soybean

Treatment Weed density (m™)
Grasses Sedges BLW’s Total
T 33.27 44.03 5.00 82.30
(585 . (671) (2.45) ©.13) . ..
T 3434 51.64 13.10 99.58
(5.99) (7.26) (3.75) (10.03) © -
Ts 3734 53.84 15.30 10648 - 1=
w619 (4 (4.04) (10.38)
T 30.23 53.84 6.72 90.79
(59  (7.41) @.77) ©.58)
Ts 3406 48.48 11.07 0361
dz: (5.92) (7.03) (3.47) (9.73)
Te 46.66 57.07 16.23 119.96
.- (6.90) (7.62) (4.15) (11.00)
SE + 0.34 037 0.06 0.72
CD (0.05) 0.68 0.75 0.13 144
Dy 33.69 47.09 S 91.89
| (5.89) (6.93)  (3.49) (9.64)
D, 35.66 50.54 11.24 97.44
(6.05) (7.18) (3.50) (9.92)
D; 38.85 53.10 11.35 103.30
(631) (7.36) (3.51) (10.21)
SE+ 0.23 0.26 0,04 0.50
CD (0.05) NS NS 0.09 NS
TxD NS NS “'Ns ' NS

T, : Two hand weedings at 20 and 40 DAS
T; : Pendimethalin 1.5 kg a.i. ha" (pre-emergence)

Ts : Pendimethalin 0.75 kg a.i. ha™' (Pre-emergence) +
hand weeding 30 DAS

Dates of sowing

Dy 9™ July D,: 23" July Ds:

T, : Fluchloralin 1.5 kg ai. ha™ (PPI)

T, : Fluchloralin 0.75 kg a.i.ha’ (PPI) + hand weeding
30 DAS

Te : Unweeded check

6" August
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significantly by the fore weed management treatment compared to

control. : . .

- foeg

L

Sowing date treatment had no significant influence on the total
number of weeds (m™). The number of grasses and sedgeé were on par
by growing the crop on 9™ July, 23" July and 6™ August. However a

significant reduction was noticed in the number of broad leaved weeds

(m?) when the crop was sown early on 6™ July then in the latter dates.

"i .

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™) at 60 DAS

The number of grasses (m'2) were significantly low by preplant
incorporation of ﬂuchloralli__n or pregmergence application of
pendimethalin at 1.5 kg ha™! 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 leaveci

weeds. The cultural management was the best method. It minimised the

number of broad leaf weeds to as low as\6.73 (m?). The integrated

weed manégement by the preplant incorporation of fluchloralin at 0.75

kg ha” and hand weeding at 30 DAS was equally effective as with the
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Table 13: Effect of weed management treatments and dates of sowing on weed
. density (m?) at 60 DAS in soybean

_________

Treatment Weed density (m™)
Grasses Sedges BLW’s Total
T 45.56 65.38 6.73 117.67
(6.82) (8.15) (2.78) (10.89)
Ta 46.80 75.66 11.52 133.98
(6.91) (8.76) (3.54) (11.62)
T . 4944 78.72 | 17.57 145.73
(7.10) (8.93) 4.31) (12.11)
T4 3816 - 6946 7313 114.75
(6.26) (8.39) (2.85) (10.76)
Ts 41.64 73.14 11.90 126.68
 (653) (861) (359 (11.30)
Ts S 5436 3532 21.53 161.21
(749 (9.23) (4.75) (12.74)
SE + 0.36 0.58 0.07 0.85
CD (0.05) 0.73 NS 0.14 1.70
Dy 43.37 69.88 12.63 125.88
(6.66) (8.42) (3.69) (11.26)
D, 45.73 75.45 . 1271 133.89
(6.81) (8.74) (3.70) (11.61)
D3 48.88 78.52 12.85 140.25
' (7.06) (8.92) 3.72) (11.88)
SE + 0.25 0.41 0.05 0.75
CD (0.05) NS NS 0.10 NS
TxD NS NS NS NS
T: : Two hand weedings at 20 and 40 DAS T, : Fluchloralin 1.5 kg ai. ha (PPI)
T; : Pendimethalin 1.5 kg a.i. ha™ (pre-emergence) T. : Fluchloralin 0.75 kg a.i.ha” (PPI) + hand weeding
Ts : Pendimethalin 0.75 kg a.i. ha" (Pre-emergence) + T : é?lggied check
hand weeding 30 DAS

Dates of sowing , C
D;: 9" July D;: 23 July Dy: 6" August
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hand weeding treatment. These two treatment were in turn significantly

- . : . n . -
superior to the preplant incorpdration of fluchloralin at 1.5 kg ha™ or pre

‘ - I
- -l Lad B

emergence application of pendimethalin 1.5 kg ha' and the pre
emergence application of pendimethalin at 0.75 kg ha" followed by

hand weeding 30 DAS. =0 ¢

0 Ly ALt T

The total number of weeds (m?) were significantly reduced b};
adopting the hand weeding t-\‘;vli(\:e at 20 and 40 DAS or by the preplant
incorporation with fluchloralin at 0.75 kg ha™ followed by hand weeding
compared to unweeded con'tr';)l. DiffCI:EI‘]t ‘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 6™ August. The total density of weeds was not altered by

t

varying the sowing dates.

The interacion was not significant to influence number of

grasses, sedges and broad leaved weeds or their cumulative intensity due
: A

P 1

to different weed management practices and sowing dates.

4.3.4 Density of weed (m™) 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 prepla;ﬂ incorporation of fluchloralin 0.75 kg ha” followed by

)
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Table 14 : Effect of weed management treatments and dates of sowing on weed

density (m?) at harvest in soybean

-
Treatment Weed density (m)
Grasses Sedges BLW’s Total
T, 58.06 73.47 12.58 144.11
(7.69) (8.63) (3.69) (12.05)
T, . 60.76 8275 <. 1852 162.03
(7.86) (9.15) (4.42) (12.77)
T, . 63.40 85.42 27.29 176.11
(8.02) (9.20) (5.32) (13.31)
T4 5689 7764 1442 148.95
Vit (7.61) 887) :  (3.93) (12.25)
Ts 59.56 82.20 19.80 161.56
(1.78) eiies  (9.12) (4156) (12.75)
Ts 67.50 94.26 33.51 195.27
(8.28) (9.76) (5.87) (14.00)
SE + 027 0.83 037 . 1.50
CD (0.05) 055 NS 0.75 NS
D, 58.63 77.73 19.14  155.50
| (1.72) (8.87) (4.49) (1251
D, 60.60 82.76 21.10 164.46
C(178) (9.15) (4.70) (12.86) ’
Ds 63.84 86.38 22.83 173.05
(8.05) (9.38) (4,38) (13.19)
SE & 0.19 0.58 0.26 1.15
CD (0.05) NS 1.19 0.53 2.30
TxD =~ NS ‘ NS NS NS

£

T, : Two hand weedings at 20 and 40 DAS
T; : Pendimethalin 1.5 kg a.i. ha” (pre-emergence)

Ts : Pendimethalin 0.75 kg a1, ha™ (Pre-emergence) +
hand weeding 30 DAS

Dates of sowing

D, 9" July D,: 23¢ July D

T, : Fluchloralin 1.5 kg ai. ha™ (PP))

T, : Fluchloralin 0.75 kg a.i.ha™ (PPI) + hand weeding
30 DAS

Ts : Unweeded check

6" August
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hand weeding at 30 DAS. The bréad leaved weeds were siguificantly
reduced by all the weed managemeni tr;:atmez.l; ex;:ept preemergence
application of pendimethalin at 1.5 kg ha”'. The number of sedges (m™)
were all on par in different trgatments. Thé total number of weeds did

not record a significant variants due to different treatments. <

The date of sowing was not a significant parameter to influence

number of grasses, sedges and broad leaved weed or total number of

weed’s (m™?). The interaction effect was not significant. s '

43.4 Weed dry matter : = . = = -

) ~ - -

NN I R T

4

The data on dry matter of 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 m™) 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 signifiéa}lt.impact on dry weight of
weeds. The extended date of sowing from 9“"_to 23" July and 6™ August
significantly increased mean dry weight of weeds from 27.40 to 30.59
and further to 34.0] (g m™?). 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™), it
reduced to only 31.86 (g m?) by adopting the hand weeding treatment.
The integrated weed management by preplant incorporation 01I°
fluchloralin at 0.75 kg ha' or preemergence application of
pendimethalin at 0.75 kg ha’ followed by hand weeding at 30 DAS
reduced the dry weight of weeds compared {o the use of these herbicides
at higher cQon‘ccntration of 1.5 kg ha”'. These trends were persistent at 60

DAS as well as at harvest stage of the crop.

The weed dry matter accumulation (g m™) increased progressively
recording significant difference consequent to delay in sowing by twao
weeks from 9" July to 6th August. These trends were similar through
out the crop grolwth period. The significant interaction indicated that the
hand weeding twice at 20 and 40 DAS was invariable 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 we‘ed control
efﬁciency-of (55.60, 55.90, 57.73%) was recorded at 40, 60 DAS and at
harvest \;as 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™.

T4



79

wsadny 9 - fd T AR A g6 1 '@
. Jumos jo sareq
%oﬁu%woacbnﬁﬁnomm:%uoac§+Guaomuoaué&F.E.ﬁ,mmxmn.oﬁﬁﬁuaﬁﬁmuh

SVQ 0¢ Surpeam puey + (Jdd) | BUTe Y §L°0 WIRIOTYINL - "L (eouagrowe-a1d) By T S ¢ UNEPOWIPUIS © £1
(1dd) By Te 8% ¢'{ wrpetoryonyy : 4L SV 0 Pue Oz 18 s3urpeom puey om] : 'L
10'1 050 £9°0 0£°0 L0 vE0 (A 09°0 ax.i
, : : (@ Fumnos
150 0T'0 70 AN 670 v1°0 0S°0 <70 10 soreq
. - (1) siuaunesn
' " : Juaurageuews
85°0 62°0 9£°0 L1o 0v'0 61°0 0L'0 $£0 oo
(s0'0) @D *4S (so'0) @d FHS (s0'0) @D F4dS (50'0) @0 FAS
v6'9€  LL9E  00'LE OLYE YL9E  1E0Y 9TLE TULE  LELE SEST SS0T  LI'bE ueay
w0 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 51
c6vb  S0Ty OLEy 968y LISy SOTy 8TEP 0S6v 9I'6E 6€9E  I9LE  8VEY  OvYT 1T6l  ¥SST  Sh8T ST
b LI0S OSTS S89S  bSIS LL8Y LLOS 89°SS 9pyy 991y 09Ty 116V 6667 PEIT 800E  §5GE al
6997 €0TT 09LT TTOE 960E LL'9T TEIE 6TVE G98T YEVT ev6T  8ITE 19T TY6T  YTIE  R6'9E €L
9z6E  SOLE G6LLE ¥6TY 6668 8I'LE L8BE £6'€y T6bE 89TE  SLEE  TE6E  86LE LEVE VESE  L9ey 1
cLLs 0SS LLLS T66S  06'SS  pYES  I8'SS op'8s 09'5s 108y 86y TE€TS 80 090  LYO  9¢0 i
_H&&E MQ NQ 1 Q QNOE mQ - NQ —Q AHMOE mQ NQ 1 Q QMQE MQ NQ 1 Q

1S9ATBH Sva 09 SvVd oF Sva oz
(%) Aoustos JuowaSeuew paapy

10 3lRQ

JsoATZY PUE SV 09 OF ‘0z 18 (%) Aouamdnys JuswsSeuew P99Mm 1o 3UIMOS JO SIjRP PUR SIUSWIESD Juawadeurw paom jo 1?4 91 2[qe L




Integrated weed management by \ preplant incorporation of
fluchloralin at 0.75“ kg ha™ aﬁil hand weedingl once at 30 DAS was the
next alternative to hand weeding treatment. 1t registered a mean weed
control efficiency of 44.46, 51.54 % 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 9™ July to 23" July and further to 6"

August.

The interaction effect recorded 'sigpiificantly 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.
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CHAPTER V ) -

DISCUSSION

[ -

The results of the present investigation “Effect of weather and
integrated weed management on ‘prorduction ofikharif soybean” are discussed

in this chapter with probable cause and effect reasonings drawn from the

scanned literature. o , '

Soybean is al highly nutritive and energy rich legume crop. It is
called the miracle crop of twentieth century because o‘f its highest compound,
annual growth rate of production. Soybean on traditionally kharif season
Crop prone to healvy weed infestation and lower yields. Though soybean is a
potential yielder it’s productivity has been low due to several factors‘. Th-e
first and foremost émong 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 vgriations and management strategies in specific ecological
situations as agriculture is a gamble with climatic parameter. The weather
elements have an direct effect from the ger'iﬁtmability of seed sown to-the

maturity of the crop. So that it is necessary that information on crop weather

Fld
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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 weecIi management practices. The results of the field experiment

“Effect of weather and integratec'l_ weed management on production of kharif

soybean” presented in the preceeding chapter are discussed here under.

51 WEED FLORA | L

Initially soybean is a slow growing crop so that it favours-éarly
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

, : A
grasses are Cynodon dactylon,l Dactyloctinum' aegyptinum while broad
leaved weeds were Parthenium hysterophorus Trianthema portulacastrum
and Commelina benghalensis and (sedge) Cyperus rotundus was observed in
the experimental site. Among all Cyperus rotundus was the most dominant
and problematic weed observed in the experiment. Monocot weeds
dominated weed spect;um throughout the crop growth period accounting

major part of weed while dicot weed present in lesser quantity. Similar

‘ A : .
association.of weed flora with soybean has been obtained by Padmavathi
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(1994) and Rao (1997-; zimong Monocot weed Cyperus rotundus and
Cynodon dactylon were the predominant, whereas among dicot weeds
\

Parthenium hysterophorus and Argemone mexicana were most predominant.

The results are in conformity with the findings of Jeyabel e al. (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 croi) is no exception. Its responses are greately directed by the
weather elements. Therefore, it,§ productivity sbould 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 9™ 23" July and 6™
August. This indicates that the quantity of rainfall is sufficient to supportl
good crop growth for each of the three sowing dates tested. Yet the
performance of crop was relatively poor. Wléf:\J) sowing were delayed to 23"
July and further to 6™ August ¥han the ideal fime to sow it on 9™ 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" and 23™ July.
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The soybean croi) 1S '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 9™ 23 July and 6"
August. This indicates that the quantity of rainfall is sufficient to supportl
good crop growth for each of the three sowing dates tested. Yet the
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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 and 23 July.



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"
August. This rainfall was a boom also to the crop sown earlier. The wct‘
period in the first fortnight of - August was very congenial for rapid
vegetative growth and its ontegeny to ﬂowerin\g for the crop sown earliest on
9" July. The dry spell in the secéond fortnig.ht of August was detrimental to
the crop sown on 23" 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 6" August was exposed t a Wet\ weather untill the seedling
emergence by first t;ortnight of the month. But, the subsequent prolonged
dry spell untill 4% September impaired the vegetative growth. This was
followed by intemiﬁent spells of low intensity only for three days in the
subsequent two weed period this was the critical périod for ample moisture,
availability for profuse flowering and effective pod set. The crop attained
50% flowering ;tage on 14™ September thus the poor vegetative growth
leading to reduced plant height, Jess number 6f pod plant’, less number of
seeds pod™ low test weight and consequently low seed yield and haulms

yield ha™ were the result of duration of dry spell coinciding with the critical
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reproductive stage of the crop thah the lzess intensive drought spells
experienced by the crop sown early on 9" July. The weed competition under
limited moisture availability condition in the crop sown on later dates lwas
also perhaps more a;:ute 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.

ANy
z

Temperature exceeding 3(5°C dﬁring tile day at flowering and pod set
were reported to réduced the formation of seeds in the pods (Gibbson and
Mullen, 1996). In the present investigation the day temperature ranged from
26 to 34.2°C with least deviations around 3b°é for rthe crdi)' 'sownllém any of
the three sowing dates. Emphasising the importance of night temperature
(Siddigh and Jollif, 1994) reported that the temperature exceeding 24°é 1s
conducive to increase the seed yield. In the present context, the night
temperature during flowering and pod set rarigé:d from 21.5 to 24.7°C for the
crop grown on 9th, 23"”j July and 6" August. The variability in seed yield due
to different dates of sowing in the present investigation indicated that‘ the
day and night températures had least influence if any on the production of
seed plant ™. Sharrﬁa and Nellu (1996) observed that the low light at anthesis
reduced the crop yield. However, brighte;r sun shine days for longef period
were evinced dur&ng the anthesis period of soybean sown on 23" July and 6

August compared to low sunshine hours experienced during the anthesis



period for the crop sown on 9 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 distrjbution pattern specific to the

experimental site at Rajendranagar.

5.3 EFFECT OF WEED MANAGEMENT TREATMENTS AND

DATES OF SOWING ON GROWTH YIELD COMPONENTS
h K BTV

AND YIELDS OF SOYBEAN ,

I e L

-

A et S (34

Crop emergence is the important factof which decides the crop plant
stand that inturn affect the crop grain yield. Except pendimethalin at 1.5 kg
ha' (87.70 %) no other treatmént he;ve sign;ﬁéant reduction on 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. » . '

Soybean responded to grow vigorous consequent to the suppression
of weeds through the preplant incorporation of fluchloralin or preemergence
application of pendimethalin atll 1.5 kg ha:l. The seedlings of the crop
attained significantly tall height at 20 DAS than the crop allowed to compete
thh the weed ﬂora.‘ The ]O\’N concentrations of these herbicides at 0.75 kg

ha™! 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

§2



with the effect of higher concentration. These trends were persistent on' the
plant height of soyi)ean 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 growl initially upto 20 DAS and those emerging later upto 40
DAS exerted inter specific competition for reSoprces both from below ana
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 vsl/as well docum.ented by Parka and Soper (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 in the inhibition root and shoot growth. Pendimethalin — A
dinitroaniline group chemical qnd selective, in its mode of action. It
absorbed By the roots as weil 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' followed by hand weeding 30 DAS..

\
I’ [] - .
minimize the weed flora and created a competition free environment to

Similarly the preemergence application of pendimethalin was reported 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 e! al.
(1995) observed significant increase in plant height with application of

pendimethalin 1 kg ha™' followed by hand weeding 30 DAS.

The early vigrous vegetative growth of crop by initial weed
management treatment as preplant incorporation of fluchloralin at 1.5 kg ha™,
or integrated method of applying fluchloralin at a low dose of 0.75‘kg ha’!
followed by ban‘d weeding ones at 30 DAS. Inducted the early flush as
evinced by a significant advancement in days to 50% flowering and pod set.
Similar observation were also earlier recorded by (Halwankar er al., 1995)
that the pod plant”’ increased with supplement hand weeding at 30 DAS
along with fluchloralin or pendimethalin applied at 1 kg ha” while Marold
and Krausse (1997) found that the pods plant’ was the most variable yield

component due to weed stress. _ _ o

The number of pods plant”' were also significantly more in the crop
treated with preplant soil application of fluchldralin at 0.75 kg ha™' followed
by handweeding on.ce compared to the unweeded check and unweeded
treatment. The number of pods plant” in this treatment however at par with
those on the crop squected 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 l;y aﬁy weed manégement 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”’ and pumber 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
simifar under weed free and weédy c.onditiénf 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. k1995) recorded higher (43.4) pods plant’ in hand
weeding twice treatment followed by fluchloralin @0.75 kg ha”' coupled
with one hand weeding at 30 DAS and their was no significant difference in
seed pod'I and te'st weight among treatments while preplant incorporation of

fluchloralin at 1 kg ha™ and hand weeding at' 30 DAS were statistically at

par in pods plant™ and seed plant” as revealed by Dubey (1993).

Hand weeding twice at 20 and 40 DAS aﬁersowmg wag t.f;f,; 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 c\rucial as this practices helped
in weed free cnviror&ment 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™ 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 coverage of they canopy after 30 DAS could
probably suppressed'further intense weed competition and the crop produce
‘more nun}‘ric'r of pods plant™” as well as sceds pod™. Hence, it is imperative
that the option of weed management through preplant" in;:;x;boration

fluchloralin at 0.75 kg ha™' in events of labour scarcity during times of peak

‘
i

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 minimize the labour requirement
. : 1

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 9" July

performed better than when sown 23" July and 6™ 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 23" July and 6" Apgust recorded 88 and 76.8 %

less yield over 9% 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 6n Jater :iates. Kushwaha (1990) also
noticed similar resuits with delay in sowing but the yields were reduced
significantly when sown in the month of August. Sowing on 20" june
resulted higher yield attributes and there afier reported significant reduction
in yield observed by Sahoo et al. (1991). While Billore et al. (2000) also,

reported decrease in harvest index with each delay in sowing dates.

54 EFFECT OF WEED MANAGEMENT TREATMENTS AND
L . Y
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 weedsl
(m?) at 20 DAS of the crop. This Aaffect was equally good both at a
concentration 1.5 kg and 0.75 kg hg".. Sim\ilarly the mode of action of
pendimethalin in reducing the céll division and cI:eIl 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 weed density
(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

s in the density of sedges due to diffcrent treatments.
A

significant difference
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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 mz‘magcment plots. Later
after 20 DAS this accounted for weed densit\y on par with the unweeded

v
!

check at 40 DAS. k However, 'signiﬁcantly leés 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'. The hand
weeded treatment excelled even in 60 bAS dve\:r all other treatments and was
on par with integrlated approach of managing the weed by preplant
incorporation of fluchloralin at 0.75 kg ha™' followed by hand weeding at 30
DAS. However this‘ difference \;vas 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 ]jAS and also due
to preplant incor;laorz;tion of fluchloralin at 0.75 kg ha' and hand weed at 30
DAS. The sedges were not influenced by hérbjcides at any stages Nimje
(1996) found breplaﬁt incorporation of fluchloralin @ 1 kg ha™' 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 tﬁe 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 (m™) at 20 DAS of the crop due Yo, preplant incorporation of
fluchloralin or preerlnergance 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

o T

twice at 20 and 40 DAS treatment was most effective. Weed dry matter

(m™) 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 28.31-55% at 40 DAS. It remained
high in the later staglcs and was as much as 53% at harvest in the integrated
weed management by preplant incorporation of fluchloralin 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 dates of sowing had an enormous influence on the occurrence of
weed density and their weed dry weight. Relatively more number of weeds
o
! 1 t
were prevalent when the crop was sown late on 23™ July and 6" August

compared to those on the crop sown early on the 9™ July. The dry weight of



weeds also follolwcd similar trends. The interaction established that early
sowing by 9" July and weed ma:nagement ejtherl by hand weeding twice at
20 and 40 DAS aftér sowixing 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 Julylduring kharif season under situation of weather parameter
incident during the year under report. Hand wekding twice at 20 and 40 DAS
is the best weed man'agement strategy. The integrated weed management by

preplant incorporation of fluchloralin at 0.75 kg ha™! 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.
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CHAPTER VI
SUMMARY

A field investigation entitled “Effect of weather and integrated weed
management on productilon of khar;'f soy;bean ‘(\Gly'cine 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.
S B O

The preplant incorporation of ﬂuch_loralinA O\r preemergence application of
pendimethalin reduced the weed densit,y and weed dryl 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! 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 benefifed b); the c'uJ;ur'aI 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™! followed by hand weeding at 30 DAS.

The number of pods p!ant" and number of seeds pod" were significantly in these

treatments.  However, the 100 seed weight was not influenced by the weed
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management treatrpent. Maximum seed yielded 966.7 kg ha' was realized by
adopting hand weeding at 20 and 40 DAS. This was 138 % more than thé yield
obtained by leaving the cr§p unweeded. The seed yield of 914.5 kg ha"' obtained
from the integrated weed management by preplant incorporation of fluchloralin, at
0.75 kg ha'' followed by hand weeding once was on par with the yield of hand

weeding treatment. Similar response was found with haulm yield.

: A
Soybean sown early on gth Jul'y performed better and was less exposed to

density of weeds and their dry weight for competition then in the later dates of
sowing. The crop grew significantly tall and maintained this trend all through the
growth stages compared to the crop grown on 23" July and 6™ August. Days to 50%
flowering and pod set were has similar trend by late sowing. The number of pods
plant”’ and number of lseeds pod” were also significantly reduced. The 100 seed
weight alone was not affected. The yield reduction was severe. The crop produced
952.2 kg ha"' when it was sown on o July. The }\fie»ld reduced to 845 kg ha” by

extending the sowing time to 23" July.

The yield reduced further to as low as 731.7 kg ha™' by extending the sowing to

6" August. The study established that for weather parameters incident during the year
under study soybean is ought to be sown in the 1% 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 integrazed approach through preplant incorporation of

. A
fluchloralin at 0.75 kg ha™ followed by hand weeding orice at 30 DAS.
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