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Comparison of different herbicides effectiveness in weed control and soybean (Glycin max L.) yield
and yield components
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ABSTRACT

An experiment was conducted to evaluate the effect of different common herbicides on soybean yield and
yield components. Experiment was carried out using a randomized complete block design (RCBD? with
three replications at the Agricultural and Natural Resources Research Center of Moghan, Ardebil, Iran
during 2017-2018. Treatments were the apﬁlication of ethalfluralin, imazethapYr, trifluralin, metribuzin,
bentazone, and alacolor herbicides and with and without hand weeding control. The results of variance
anal|y5|s showed that the treatments had significant differences in herbicide efficiency, weed density and
total dry weight. One month after herbicides s#rayin , trifluralin and ethalfluralin had the highest effect
on the weed control; however, two months after herbicides spraying, all other treatments also showed
their control effects and all herbicides were located in same statistical group. In this study, all herbicides
treatments significantly reduced the density and dry weight of weeds compared to control; however, their
effect was less than hand weeding. The number of pods per plant, biological and grain yield and soybean
protein content percentage were significantly affected by all treatments; however, the other traits
including plant height, growth period, chloroghyll index, 1000-seed weight, and grain oil percentage were
not significantly different. The highest number of pods per plant (333.92) and grain ﬁield (2792 kg/ha)
were obtained in hand weedlng treatment. Amonq the herbicides treatments, the appllcatlon of
ethalfluralin had the highest seed yield (1896 kg.ha™). Generally, based on the results of this study,
application of 2 L.ha ethalfluralin could be recommended for effective weed control in soybean
production systems.

Keywords: Ethalfluralin, grain yield, imazethapyr, grain protein percentage.
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Table 1- Soil physiochemical characteristics of the experimental field

Organic carbon . Salinity P N Clay Silt Sand
(%) Solltexture  @sm?) (ppm) (ppm) () (%) (%) (%)
0.78 R 0.388 45 0064 8 2 60
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Table 2. Visual evaluation of herbicides damages to weeds and crop based on EWRC scale

Weeds reaction

Description Weed control (%) Score
wholly controlled 100 1
excellent controlled 96.50- 99 2
good controlled 93- 96.50 3
fairly controlled 87.50- 93 4
rather desirable controlled 80- 87.50 5
undesirable controlled 70- 80 6
weakly controlled 50- 70 7
poorly controlled 1- 50 8
quite ineffective 0 9
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Table 3- Analysis of variance of weeds chemical and weeding control effects on some morphological, physiological, yield and
yield components traits of soybean

Mean square

S0V df Spad Leaf area Growth  Height of Oil Protein Seed 1000 Number
index index period plant percent percent yield Se_ed of pods
weight per plant
ns ns ns ns ns ns ns ns
Replication 1.265' 243627.327 1.504 9.644' 0.349 1.611 0.009 72.283 7.874
Treatment 7 4.066™  697398.4227""  2.317"™  129.248™ 0.036™  0.273" 1.7917 262.340™ 187.011"
Error 14 6.724 112930.131 1.976 82.418 0.049 0.184 0.012 273.001 30.302
C.V (%) 5.44 36.60 1.14 14.31 1.05 1.15 8.80 8.06 33.56
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", *, ™ non-significant and significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison of the effect of weed chemical and weeding control on some morphological, physiological, yield

and yield components traits of the soybean

Number

. Seed - o

Treatments Leaf area index p(zfr[;?git yield (Kg.ha't) Protein percent (%)
Metribuzin 377.5cd 12.60 bc 624.7¢ 37.21ab
Trifluralin 1041 b 15.17 bc 711.4e 37.08 ab
Ethalfluralin 995.5 bc 21.27b 1896.3b 37.31ab
Alachlor 779.7 bed 13.07 bc 930.2d 37.27 ab
Bentazon 905.2 bed 14.23 bc 726.1e 37.29 ab
Imazethapyr 1095.3 b 11.87 bc 1470.4c 37.01ab
Weeding 1855.2 a 3392a 2792.5a 37.34ab
Without weeding 296.6d 9.100 ¢ 721.6e 38.04a

LSD 588.5 9.660 8.80 0.75
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Means with the letters in the same columns are not significant differences at 5% probability level based on LSD test

Gholamalipour ) ol,Kea 5 g lhale 55 Jaod
S sl iscde S (Alamdari et al, 2016
5 oers s Lol Lol 5 obilal (D 5 b ans
b S b Cio  5m gla Cile s pde
ol Ol cp mie 0T b3l 3 g ls me
5 as edalie Ukl 100 Sl 53 S slaw
IVO slad 5 (par s Osb dald jlas 4 Olyee o S
s Gl kel Y0 + I slis

&gy 4 BYE dlaws

4 sl O gy sl sl bl a s el
bl Ol wcdo pl Bl Lol o
@l e s L7 dads) sobs s ol e
Sl R (> pr Sles Luwih.a Foww v
05 e sl o eSSl |y Wy Ve
ol (U Osk) alh s 4 s
Sl ea bkl Sl S e bl
e (& Jadr) K S 51305 5 K s s Al
Loles le 55 €y L3 OO sl 2alS Wy,
g Yo 1y s m s 5,008 Slod & o
Oljee Sialdl 5 OV 5 8 S slaws LS5
S b 5 Tl sl S0 OO 5 IS B

B als &Lw.».: “e e JJALSLA;.QLO g;.:té) 9 )jaé?-

3 0SB s sl 55 gl isile s
Lndls gty Sp e el bl
ol B Sl ok 5 ST (e g &S Jl s
O3 Aol b 5 izl 13 3l sl s el
(& Jad) w3 8 515 ool 658 S s (S
Jlse 31y Ol SRl L S e (i8S
5 S8 Sole 4 il e olS AE) sdiS 3 siome
o LS 3 s glacdle L ol olS 45 el
s ol ol Sy pha Lasls (S e ad,
(Tollenaar et &L o Jals 5 aglacale L b,

(Orwick & ,2eul 5 K555 al, 1994)
os Al s 5 axJlzs >Schreiber, 1979)
syl Ll 53 aS Ly 4 ol 4 Lse b
omal Bl s s w50 53 s U e e
Sl s s 5 sacile ol 8 sl sl
Sl 5> S3dsm 3 Slas O i asle pazs
3 S 0s b el s Sl L
s > (Van Acker et al, 1993) o,
S s slacile b bkt b Lsw o,
S U ) Jgame L) Cs e 5 S S osle

b3l 53 diles S Ol oS S mhau asls



110 w3 Ses g 5 lacde J xS 5 el s iSde L1 a i

@bl Ssls Sus b s nl 51 s sty olass
SSUle Sol a4 amy b0 Jpde) didls
mdle Sl n s Suls) Sl (U
s Shee Sialsdl ) 08 o ccl anils 5 asls
On 03 2l Coed ASale pls )8 ke e
3 s 2 Wb oS (oo slasles
AU 4 Llg e Yl oS 5y a8 D5k
ol Olo 5058 3 Al L olS 5= a0
o2 Lol Kl e i Sl S
01 s 5 sl GBS 0 635,80 o e
<, (Hagood et al., 1980) 545 Lsw 55 b
33559 Ky 2 b Oy 4 B 58 0k
o gl b S L 51 G685 55 e (kS
Ahrens, ) 54 ooy Sl (SKan Llos S 3,45
S ol 5l s addlas oyl elel (1994
elis Lyl 5 Slas 5 45 5 4l sl Ll
slaodle Wg 4 Olg e |y ol cpl s adls
Ay e et s S L 2 RS
a0l o 5l e badils 51 S 4 (SR s
oS 5 sacile byl b o5 o WJb e
by s oacile g ol Gl )5 e (L))
GlokiS s 2 o5 ol 5 Shes 5 A3 3
G G Sp SooMlale S 15 s
Sl gy fall 5 AS e om 58 S Gl
Rao, ) das o ials | Csles oS Wi o8
5wy Saglads L Lse oS o6, (2006
oSS G Jame Jalse 35S
Lo b S Sals s 4 ) L s Ses 20,
i 5 e Rl o Shee lil 51 Sl
5l e bl i &S W e cs w0 Sl 5 Ses
505 @M sole s B Cushs e
L2l gllas > 3 olS ad, Jle ples 36
Sl of Gl zals (Karam et al., 2009)

Ll S 5l g8 belS o uls; Bl Ll 2
M5 e sbelll GBS w5 e
e
Sye o2 5 Mg Al 5 15 g8 L Ll S
Lb o 2alS olS 3 O sl (g s
Ol palims pla Cu (Tollenaar et al.,1994)
Gasbade Cuarer S L 4 S K sl
Mg oS 3 Ly oS Ll s B8 glas
oot B aS Ll ol g SRIB SN
S ity sl (S 05y s el
o ol bl glab ) g eslinal 5 sl
sl Al o e glaasls sl sl
BEgli & ) 55800 Lsw lagy o5 Liode
Sb ol cosb, 55 oo, (Bruening, 2010
S e LS s S S s pd e el O
o &S Ll als ol Bl g ek gl
SIS s oS S 3 B Sl g
«S sls ol (Meckel et al., 2007) ol ,Kea 5 e
5 Gpsladile (S5 Sl b, il L
PR EN S N IR
Sy &S ) S s B sluw Cde e
Lzils Ol (Truong et al., 2011) O, 5 Kl 5
RAME U e s s O Sl S
el b g 53 Shes

ald > Shos

skas Ol als 3 Shae uibly 4 ok
5> o ol 51 bled Sl e 3V
ol oo 7 dsdr) s don S Jlesl
Slag 5 L dls 5 Shee Olgn (i canlllas
(o s oled 3l Al s S s
5ol |y als s Slae s mi ol sBJ61 e
Aol 5 05k 5 B S s e sl
s Iy a5 Shas eSS (J xS O



DN 5 aclacale 2l does 1YA4 O 5 (5 lxs

AN

Solel os S S5 Kan 5 dmills sl Sasy
O Sy > Ol (Edsar) w8l 3
Do bl pde bl 4l (Sae Lpe als
ol AL L) Sl ad e s b isale LS
S Ls S 5,58 (Bahari et al., 2018) ol ,Sa
OSedle 3,508 a mal 5o L Al (5 Ao
D305y O35l

oSale 5l ao

Jols ass50 50 L S aplede (liS S
by, 5 «(Sorghum halepense) GL3) S, CL
Setaria ) .=  (Echinochloa crus-galli)
Abutilon ) 4us8) S, e s (viridis
«(Hibiscuc trionum) i>, S (theophrasti
((Amaranthus retroflexus L.) i>5 5> CU
Al laleg oS sl 0L il e b s
(b3 il Oley 55 3 W iScile 56 ds)s
Ao S bz mlane 3 (6513 gne bl s

(0 J}J}) Lodls

3 5ee Shals 53 e Jelse Slads, A3, SRS
b, il 5l iU Ol sseS a5 Ll e o
Schwining et al. ) ¢l sl alis gl S O
5 e sl 3 sl Cel Of 38 (2005
el ) G s odins JWEH gl D3 ks
53 Al el S sph e (Bass, 5 2l e
by 3ol Ol Ol S Cel el
mo3 313 Olge 5 ey S 5 lsa slaglul
Galad 2oy izmes s GRegt gl
Cer bl Ol S 25 i s zin Jt
ot el Ol S Sl S aslacils Al
5ol s Sl el cgr ol oS L s s
ged daal ol lde uole

WIS (piigp o yd

Loys Sl 5l lasled o 6 als 0L bl s
BN PN R N RS PR S RN pye
Loy o i ghls (EScdle 5,08 Oy) Jals
siScile lasles ads OF 51 5 35 €5 (55

Loalsy 85, doys s 51 s s e

IRERALE p ey g (boad J S 51 (Olaype (16le) (il lg 4325 -0 Jgao

Table 5. Variance analysis (mean square) of the chemical and weeding control effects on weeds.

Mean square

. Total Total

SOV df Herbicide effect percent (one month Herbicide Eﬁeﬁ eercent (two month weeds weeds
after use) after use) density dry weight
L 2 0.001" 0.001" 8.092™ 89751.292"

Replication
treatment 7 0.011™ 0.006™ 16.803"  1182281.952™

Error 14 0.001 0.001 1.389 14708.965

CV(%) 0.98 0.82 16.39 18.37
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Table 6. Mean comparison of the chemical and weeding control effects on weeds.

Herbicide effect percent Herbicide effect percent Total Total
Treatments (one month after use) (two month after use) weeds weeds
density (plant.m?) dry weight (g.m)
Metribuzin 0.33 bc 0.55b 43.33b 406.7 ¢
Trifluralin 0.71ab 0.53b 30.33b 398.7¢
Ethalfluralin 0.68 ab 0.43b 35.33b 462.1c
Alachlor Oc 0.40b 49.67 b 549.8 ¢
Bentazon 0.25¢ 0.23 bc 58.67 b 1064.21b
Imazethapyr Oc 0.47b 35.33b 361.4c
Weeding la la Oc 0d
Without weeding Oc Oc 132.7a 2034.5a
LSD 0.3369 0.2769 2.06 2124
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Means with the letters in the same columns are not significant differences at 5% probability level based on LSD test
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Table 7. Variance analysis (mean square) of the effects of treatments on reduction percentage of weed dry weights and
densities compared to control (without weeding)

Mean square

weed densities

weed dry weights

SV DF E.crus- S halepense A A E. crus- S halepense A A
galli naiep retroflexus  theophrasti galli naiep retroflexus  theophrasti
Replication 2 0.309" 5.338™ 1.215™ 0.215™ 79.258" 511.104" 825.139* 423.830™
Treatment 7 77.988*  248.305* 15.668* 259.754* 97.425* 127.280* 87.776* 365.266*
Error 14 31.710 37.110 5.022 20.110 34.773 15.219 13.133 25.392
CV(%)( 7.94 19.03 12.81 15.32 8.94 23.23 14.76 15.39
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Table 8. Mean comparison of the effects of treatments on reduction percentage of weed dry weights and densities compared
to control (without weeding)

weed densities weed dry weights

Treatments . . - A. A.
E. crus-galli S.halepense  A. retroflexus A. theophrasti E. crus-galli  S.halepense retroflexus _ theophrasti
Metribuzin 83.11b 80.12b 92.95¢ 93.01b 90.70 b 81.92¢ 94.95b 88.62b
Trifluralin 88.14b 87.56 b 97.62a 95.25b 90.67 b 88.26 b 95.50 ab 98.25a
Ethalfluralin 86.35b 87.43b 95.25 ab 94.75b 90.80 b 86.45b 98.12 ab 99.21a
Alachlor 85.63 b 86.53 b 96.12 ab 92.19b 90.74 b 85.08 b 97.87 ab 97.62 a
Bentazon lc lc 98.00 a 95.62 b lc 1d 93.12b 89.62 b
Imazethapyr 86.81b 83.10b 94.97 b 91.87b 86.29 b 85.38b 91.75¢ 71.70¢c
Weeding 100 a 100 a 100 a 100 a 100 a 100 a 100 a 100 a
Without
weeding ) ) ) ) ) ) )
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Means with the letters in the same columns are not significant differences at 5% probability level based on LSD test
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