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ABSTRACT

A field experiment was conducted in zonal agriaaltuesearch station, University of agriculturalisaces, (UAS)
GKVK Bengaluru during Kharif, 2012 to study thenrt uptake and yield of soybean as influencedPtey and

Post-emergence herbicides. The experiment wasolaidn Randomized Complete Block Design (RCBD) teith
treatments replicated thrice. The treatments ctumsti of application of pre and post-emergence icatbs

(pendimethalin 30 EC, metribuzin 70 WP and fenoappp-ethyl 9 EC, imazethapyr 10 SC, respectivéyner’'s

practice of intercultivation fb hand weeding at &9d 40 DAS as well as unweeded check. The studgleslthat
intercultivation fb.hand weeding at 20 and 40 DA&arded significantly higher plant height and drattaer

production of crop and thus resulted in higher iataf nutrients (N, P and K) by the soybean as alhigher
grain yield over other herbicide treatments and eaded check except pre-emergence application ofbuzn 70

WP fb. imazethapyr and metribuzin 70 WP fb.inteheation at 30 DAS which remained at par each other

Keywords: Nutrient uptake, pre emergence herbicides, postgemce herbicides, soybean, yield.

INTRODUCTION

Soybean Glycine ma is an important oil-yielding rainy-seasdthérif) crop having multiple uses. Weeds are the
major biotic factor responsible for poor yield mybean. Simultaneous emergence and rapid growtrgeg number

of weed species causes severe crop-weed compstéiwh reduction in crop yields (30-80 %) dependipgn the
type of weed flora and weed dendity.

Similary, nutrients uptake by crop mainly dependgshe dynamics of biomass accumulation. Decreaptake of
nutrients by the crop was noticed with increaseemnerity and duration of weed infestati@j. Nutrient uptake at
40 DAS was significantly higher in weeds associatéth soybean[3]. An experiment conducted in 1994, the
author reported that crop under weed free checliragtated maximum nutrients (132.7 kg N, 70.5 k@4and
98.2 kg kO ha'[4].
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The incessant rains do not permit timely interealiions and manual control of weeds is also diffion large scale
on account of high cost and labour shortage dwiegding peaks.

Therefore, there is a need for alternative methafdeducing the weed load during early crop growémiod of
soybeani.e. first 30-45 DAS[5].The herbicides presently available are eithergmnergence (PRE) or pre-plant
incorporated (PPI) and have a narrow spectrum veeatiol. The biology of some weeds that occur ighgan
makes it difficult to achieve effective weed comtwdth single application of herbicides; PPl or PRE post-
emergence (POST).

Recent studie§s] clearly indicated that sequential application eflficides (PRE followed by (fb) (POST) will
provide more consistent weed control than singldieation. A well planned PRE fb POST herbicide laggtion
would provide more consistent weed control and sigbpminimize the weed menace. Hence, presenttigagsn
was undertaken to study the nutrient uptake anttl y¢¢ soybean as influenced by pre and post-ememgyen
herbicides.

MATERIALS AND METHODS

A field experiment was conductéd zonal agricultural research station, Universityagficultural sciences, GKVK
Bengaluru duringKharif, 2012 to study the nutrient uptake and yield ofb&an as influenced by pre and post-
emergence herbicides. The soil of the experimesitiaiwas red sandy loam, with slightly acidic (p¥4, medium

in organic carbon (0.55 %), in available Nitrog@88.549 kg hd), in available potassium (175.08kghaand in
phosphorus (38.49 kg i The experiment was laid out in RCBD and compaxfeen treatmentseplicated thrice
viz T1: Pendimethalin 30 EC at 0.75 kg a.i*tet 3 DAS (days after sowing),: Pendimethalin 30 EC at 0.75 kg a.i
ha® at 3 DAS followed byfb) intercultivation (IC) at 30 DAST5: Pendimethalin 30 EC at 0.75 kg a.i'tat 3 DAS

fb. fenoxaprop—p-ethyl 9 EC at 70 g a.i‘ha 20 DAS,T,: Pendimethalin 30 EC at 0.75 kg a.i‘hat 3 DASTb.
imazethapyr 10 SC at 100 g a.i='ret 20 DASTs: Metribuzin 70 WP at 0.5 kg a.i hiat 3 DAS,T¢: Metribuzin 70
WP at 0.5 kg a.i hhat 3 DASTb. IC at 30 DAST+: Metribuzin 70 WP at 0.5 kg a.i hiat 3 DASfb. fenoxaprop—p-
ethyl 9 EC at 70 g a.i Haat 20 DASTg: Metribuzin 70 WP at 0.5 kg a.i hat 3 DASfh. imazethapyr 10 SC at 100
g a.i. hd at 20 DAS,T,: Intercultivationfb. hand weeding (HW) at 20 and 40 DAB,; Unweeded check, all
replicated thrice. Variety MAUS-2 was sown orf"1®ugust 2012. Recommended fertilizer dose of 2k§0 kg
P,Os and 25 kg KO ha' was applied in the form of urea, single super phage and muriate of potash, respectively.
The observations on nutrient uptake by both weadsceop as well as yield and yield attributes weeorded.

The data were analyzed statistically for test ghsicance[7]. The level of significance on “F” test was testtdb
per cent. The interpretation of data was done yguSD values calculated at@.05.

The major weed flora observed in the experimeniat was the followingEleusine indica, Digitaria marginata,
Dactyloctenium aegyptium, Eragrostis pilos#maranthus viridis, Oldenlandia corymbosa, Parthemi
hysterophorus, Commelina benghalensis, Acanthosparhispidum, Borreria hispida and Cyperus rotundus.

RESULTS AND DISCUSSION

The uptake of N, P and K by the soybean crop dsectavith increase in weed population and increasidiu
decrease in weed competition.

Nitrogen (N) uptake by crop and weeds:

Significantly higher N uptake by crop (196.51 kg'havas significantly recorded with intercultivatidim two hand
weedings at 20 and 40 DAS and remained at parmétiibuzin 70 WP at 0.5 kg a.i hat 3 DAS fb. imazethapyr
10 SC at 100 g a.i. Haat 20 DAS (193.10 kg Ha as well as metribuzin 70 WP at 0.5 kg a.i' & 3 DAS fb.
intercultivation at 30 DAS (192.66 kg fia

Similary, lower N uptake by weeds (1.36 kg'haas recorded with intercultivation fb two handasngs at 20 and
40 DAS and remained at par with metribuzin 70 WR.&tkg a.i hd at 3 DAS fb. imazethapyr 10 SC at 100 g a.i.
ha® at 20 DAS (1.52 kg h8 as well as metribuzin 70 WP at 0.5 kg a.f la# 3 DAS fb. intercultivation at 30 DAS
(1.60 kg hd). The unweeded check recorded lower N uptake bp and higher uptake by weeds (Fig.1). The
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maximum plant height and crop total dry matter rhilgave resulted in higher uptake of nitrogen. Similesults

were noticed8].
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Fig.1. Nitrogen uptake (kg ha') by weed and soybean as influenced by weed managepractices of soybean

Legend
T1: Pendimethalin 30 EC at 0.75 kg a,i ha!
at 3 DAS (days after sowing)
T2: Pendimethalin 30 EC at 0.75 kg a.i ha?!
at 3 DAS fb. IC at 30 DAS
T3: Pendimethalin 30 EC at 0.75 kg a.i ha! at 3 DAS
fb fenoxaprop-p-ethyl 9 EC at 70 g a.i ha'! at 20 DAS
T4: Pendimethalin 30 EC at 0.75 kg a.i ha'! at 3 DAS
fb. imazethapyr 10 SC at 100 g a.i. ha'! at 20 DAS
TS: Metribuzin 70 WP at 0.5 kg a.i ha'! at 3 DAS
T6: Metribuzin 70 WP at 0.5 kg a.i ha'! at 3 DAS fb. IC
at 30 DAS
TT7: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
fb. fenoxaprop-p-ethyl 9 EC at70 g a.i ha! at 20 DAS
T8: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
fb. imazethapyr 10 SC at 100 g a.i. hal at 20 DAS
T9: Intercultivation followed by HW at 20 and 40 DAS
T10: Unweeded check
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Legend
T1: Pendimethalin 30 EC at 0.75 kg ai ha'!
at 3 DAS (days after sowing)
T2: Pendimethalin 30 EC at 0.75 kg a.i ha'l
at 3 DAS fb. IC at 30 DAS
T3: Pendimethalin 30 EC at 0.75 kg a,i ha't at 3 DAS
fb.fenoxaprop-p-ethyl 9 EC at 70 g a.i ha'l at 20 DAS
T4: Pendimethalin 30 EC at 0.75 kg a1 halat 3 DAS
fb. imazethapyr 10 SC at 100 g a.i. ha! at 20 DAS
T5: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
T6: Metribuzin 70 WP at 0.5 kg a ha! at 3 DAS fb. IC
at 30 DAS
TT: Metribuzin 70 WP at 0.5 kg a.i ha! at 3 DAS
fb. fenoxaprop-p-ethyl 9 EC at70 g a.i ha'l at 20 DAS
T8: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
fb. imazethapyr 10 SC at 100 g ai. ha! at 20 DAS
T9: Intercultivation followed by HW at 20 and 40 DAS
T10: Unweeded check

Fig.2. Phosphorus uptake (kg hd) by weed and soybean as influenced by weed managatpractices of soybean

Phosphorus (P) uptake by crop and weeds:

Significantly higher P uptake by crop (58.46 kg‘hevas recorded with intercultivation fb two handeaings at 20
and 40 DAS and remained at par with metribuzin 7 &/ 0.5 kg a.i hikat 3 DAS fb. imazethapyr 10 SC at 100 g
a.i. ha' at 20 DAS (57.84 kg h3 as well as metribuzin 70 WP at 0.5 kg a. lsa 3 DAS fb. intercultivation at 30
DAS (57.22 kg had). Similary, significantly lower P uptake by weed®.17 kg hd) was recorded with
intercultivation fb two hand weedings at 20 andD#5 and remained at par with metribuzin 70 WP atk@ a.i ha
Lat 3 DAS fh. imazethapyr 10 SC at 100 g a.i* ha20 DAS (0.21 kg h9 as well as metribuzin 70 WP at 0.5 kg
a.i ha' at 3 DAS fb. intercultivation at 30 DAS (0.23 kg™). The unweeded check recorded lower P uptakedgy cr
and higher uptake by weeds (Fig.2). Higher weedrobefficiency of this treatment offered a betteop growth
condition thereby enhancing the uptake of phospghdrbese results are in line with the finding$3f

Potassium (K) uptake by crop and weeds:

Significantly higher K uptake by crop (144.15 kg'havas recorded with intercultivation fb two handeslngs at

20 and 40 DAS and remained at par with metribugitWiP at 0.5 kg a.i heat 3 DAS fb. imazethapyr 10 SC at 100
g a.i. hd at 20 DAS (142.74 kg Ha as well as metribuzin 70 WP at 0.5 kg a.f laa 3 DAS fb. intercultivation at
30 DAS (141.24 kg hH. Similary, significantly lower P uptake by wee@.76 kg hd) was recorded with
intercultivation fb two hand weedings at 20 andD#5 and remained at par with metribuzin 70 WP atk@ a.i ha

Yat 3 DAS fh. imazethapyr 10 SC at 100 g a.i* k20 DAS (0.87 kg h9 as well as metribuzin 70 WP at 0.5 kg
a.i ha' at 3 DAS fb. intercultivation at 30 DAS (1.13 kg™. The unweeded control recorded lower K uptake by
crop and higher uptake by weeds (Fig.3). Higheakgbf potassium by crop might be due to lack gtgioxicity,
higher weed control efficiency, crop total dry neathnd crop growth. Similar findings were reporgd10].
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Yield and yield attributes of soybean as influencedly pre and post-emergence herbicides:

The vyield attributes of soybeasiz number of pods plant pod weight, number of grains pband hundred grains
weight are important parameters which govern ane ltrect influence on the yield of the soybearpgfbablel).
Significantly higher number and weight of the afoemtioned parameters were recorded with interatitw fb
two hand weedings at 20 and 40 DAS (165 pods, glanf’, 2.79 grains and 19.18 g, respectively) and reetaat
par with metribuzin 70 WP at 0.5 kg a.itat 3 DAS fb. imazethapyr 10 SC at 100 g a.i: Ba20 DAS (144 pods,
73 g plant, 2.71 grains and 18.99 g, respectively) as welnasribuzin 70 WP at 0.5 kg a.i hat 3 DAS fb.
intercultivation at 30 DAS (140 pods, 71 g plar2.67 grains and 18.73 g, respectively). This mighdue to lack
of phytotoxicity, efficient weed management prees which increased the nutrient uptake and asgtionl by crop
plants at the reproductive stage resulted to highmy total dry matter thereby enhancing the hushdrains weight,
increasing the number of grains pogods number plaritas well as pod weight. These results are in camfgr
with the report of11, 12].

The soybean grain yield was recorded in all thespldter harvest. The grain yield for the differérgatments
ranged between 496 and 2570 kg'@@able1). Among all treatments higher grain yiefd2670 kg hd was 80.70
per cent increase over the control registered withrcultivation fb two hand weedings at 20 and @AS and
remained at par with metribuzin 70 WP at 0.5 kdhaliat 3 DAS fb. imazethapyr 10 SC at 100 g a.i* B820 DAS
(2497 kg hd) as well as metribuzin 70 WP at 0.5 kg a.t la& 3 DAS fb. intercultivation at 30 DAS (2491 kg™
However, lower yield of 496 kg Hawas recorded with unweeded check. The paramatets as plant height and
total dry matter of soybean accompanied by an as&én nutrient uptake in the various weed managepractices
resulted in better yield attributes and increasathgyield.
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Legend
T1: Pendimethalin 30 EC at 0.75 kg ai ha'!
at 3 DAS (days after sowing)
T2: Pendimethalin 30 EC at 0.75 kg ai ha'!
at 3 DAS fb. IC at 30 DAS
T3: Pendimethalin 30 EC at 0.75 kg a.i ha'l at 3 DAS
fb.fenoxaprop-p-ethyl 9 EC at 70 g a.i ha'l at 20 DAS
T4: Pendimethalin 30 EC at 0.75 kg a1 halat 3 DAS
fb. imazethapyr 10 SC at 100 g a.i. ha! at 20 DAS
T5: Metribuzin 70 WP at 0.5 kg a.i halat 3 DAS
Té: Metribuzin 70 WP at 0.5 kg a,i hal at 3 DAS fb. IC
at 30 DAS
TT: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
fb. fenoxaprop-p-ethyl 9 EC at70 g a.i ha'! at 20 DAS
T8: Metribuzin 70 WP at 0.5 kg a.i ha'l at 3 DAS
fb. imazethapyr 10 SC at 100 g a.i. hal at 20 DAS
T9: Intercultivation followed by HW at 20 and 40 DAS
T10: Unweeded check

Fig.3. Potassium uptake (kg hd) by weed and soybean as influenced by weed managetpractices of soybean

Table 1: Growth, yield and yield components of soydmn as influenced by pre and post-emergence herlieis

Treatments HP«;?gnr:t TDM . Podr1 wZic;dht No. grgins 100 grains G_rain % increase
(cm) g plant® | plant (g plant?) pod weight yield | over control

T 62.85 31.76 59 27 2.32 16.39 1500 66.93
T 72.21 39.70 98 46 241 17.26 2105 76.43
T3 67.37 34.16 79 37 2.29 16.79 1767 71.92
T, 69.22 35.12 92 43 2.30 17.22 2087 76.23
Ts 66.87 32.26 75 35 2.29 16.58 1733 71.37
Ts 76.60 61.08 140 71 2.67 18.73 2491 80.08
T, 68.29 34.76 81 38 2.46 16.91 1850 73.18
T 77.63 65.40 144 73 2.71 18.99 2497 80.13
Ty 83.6¢ 71.4( 16E 77 2.7¢ 19.1¢ 257(C 80.7(C
Tic 56.61 14.8i 16 8 2.2¢ 9.62 49¢ 0.0C

CD(P=0.05)| 8.24 5.15 37.26 9.14 0.18 1.23 405.[72 -

Plant height, Total dry matter of crop (TDM) anadgisdata were taken at harvest.

T.: Pendimethalin 30 EC at 0.75 kg a.ihat 3 DAS (days after sowind)s: Pendimethalin 30 EC at 0.75 kg a.i‘hat 3 DAS followed by (fb)
intercultivation (IC) at 30 DASTs: Pendimethalin 30 EC at 0.75 kg a.ihat 3 DAS fb fenoxaprop—p-ethyl 9 EC at 70 g a’ 820 DAST 4
Pendimethalin 30 EC at 0.75 kg a.ihat 3 DAS fb imazethapyr 10 SC at 100 g a.f. &820 DASTs: Metribuzin 70 WP at 0.5 kg a.i Aat 3
DAS,Ts: Metribuzin 70 WP at 0.5 kg a.i hat 3 DAS fb IC at 30 DAS;: Metribuzin 70 WP at 0.5 kg a.i Hat 3 DAS fb fenoxaprop—p-ethyl 9
EC at 70 g a.i hd at 20 DASTs: Metribuzin 70 WP at 0.5 kg a.i Hat 3 DAS fb imazethapyr 10 SC at 100 g a. #8620 DAST:
Intercultivation (IC) fb hand weeding (HW) at 20da#0 DAST 10: Unweeded check
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Weed management practices had remarkable effeitteograin yield of soybean crop. Effective weed agament
improved the crop total dry mater production, cnyprient uptake and yield attributes. These in fnareased the
grain yield. Higher grain yield significantly rectsd with metribuzin 70 WP at 0.5 kg a.i*hat 3 DAS fb.
imazethapyr 10 SC at 100 g a.i*tat 20 DAS might be due to lack of phytotoxicitgistered with this treatment
and optimal weed management, thereby boostingrtye growth, yield parameters and consequently highain
yield. These findings are in conformity with theoets of[9].

CONCLUSION

Weed management practices had remarkable effethteograin yield of soybean crop since it has deméahe
nutrient uptake by the weeds, improved nutriengkgtby the crop, increased total dry matter pradocif soybean
and vyield attributes. These in turn increased tiaingyield. Pre-emergence application of metribuzd WP at 0.5
kg a.i ha at 3 DAS fh. imazethapyr 10 SC at 100 g a.i* Ba20 DAS found to be promising to control weetls o
soybean crop and would play an important role @aamvhere labor is too expensive and time is ati@ns
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