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Effect of repeated spraying and efficacy of some herbicides on weed control and yield of alfalfa
(Medicago sativa)
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ABSTRACT
To study the effect of herbicides in alfalfa weed control in South Kerman, an experiment was conducted in
a randomized complete blocks design with three replications in the Agricultural Research and Education
Center, Jiroft, Iran during 2013-2014. Treatments included application of once and twice 5 L/ha EPTC
herbicide, 750 g/ha metribuzin, 3 and 3.5 L/ha 2, 4-DB, 3 L/ha bentazon, 0.5 L/ha imazethapyr plus 200
ml/ha Citogate and 1 L/ha imazethapyr as post- emergence, and weed infested as control. Results showed
that herbicide applications had significant effects on density and dry weight of weeds and alfalfa dry weight.
Herbicide applications significantly decreased density and dry weight of weeds. Once and twice spray
application of imazethapyr (1 and 0.5 L/ha) had a good efficiency in weed control. Also, once and twice
spray application of 1 L/ha imazethapyr reduced weed dry weights 78 and 77% in the first, 78 and 77% in
the second, and 86 and 82% in the third alfalfa harvest . Imazethapyr and EPTC herbicides had no alfalfa
leaf injury and increased dry weight of alfalfa during three harvests. Although, 2, 4-DB herbicide showed
good weed control, but these treatments had leaf injury in the first alfalfa harvest. Twice and once spray
application of imazethapyr (1 L/ha) resulted in the highest alfalfa yield. This treatment increased alfalfa
biomass 32 and 28% in the first, 30 and 28% in the second and 33 and 30% in the third harvests. Therefore,
once spray application of 1 L/ha imazethapyr is recommended because of its efficiency in weed control and

yield increasing.
Keywords: 2, 4-DB, density, dry matter, EPTC, harvest, imazethapyr.
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12 Heliotropium lasiocarpum Fish.
13 Sonchus oleraceus L.

4 Euphorbia helioscopia L.
15 Polygonum aviculare L.

16 Melilotus officinalis L.

17 Cynodon dactylon L. Pers.
18 Cyperus esculentus L.

19 Brassica sp.

20 Amaranthus retroflexus L.
2! Avena fatua L.

22 Onobrychis sativa L.

! Setaria viridis L.

2 Digera muricata L.

3 Amaranthus blitoides S. Watson
* Amaranthus viridis L.

5> Chenopodium album L.

¢ Dactyloctenium aegypticum (L.) P.Beauv
7 Echinochloa colonum. (L.) Link
8 Malva parviflor L.

° Portulaca oleracea L.

10 Plantago lanceolata L.

" Convolvulus arvensis L.
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Table 1. Soil physiochemical properties of the experimental location

Dept EC KO P,0s Organic carbon .
(cm) (ds/m) PH (mg/kg) (mg/kg) %) Soil texture
0-30 1.57 7.4 205 4.2 0.1 Sandy loam
Oilojl )3 00w 83,95 4 wiSile b low lasuin -Y Josa
Table 2. Characteristics of herbicide traetmeants applied in the experiment
Common Name Trade Name Application Rate Formulation (a.i. g/ha) Company
EPTC . 5 (I/ha) 82% EC 4100 Stauffer, USA
Eradicane
Metribuzin Sencorc 750 (g/ha) 70% WP 525 Bayer, Germany
o .
2.4-DB Butress 3 (I/ha) 42.3 % EC 1296 Nufarm, Australia
o .
24-DB Butress 3.5 (I/ha) 42.3 % EC 1480 Nufarm, Australia
0,
Bentazone Bazagran 3 (/ha) 48% SL 1440 BASF, Germany
. . 0.5 (I/ha) + 200 o
Imazethapyr Pursuit + Citogate (ml/ha) 10% SL 50 BASF, Germany
0,
Imazethapyr Pursuit 1 I/ha 10% SL 100 BASF, Germany
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2 Malva neglecta Wallr.

1 Lactuca serriola L.
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Table 3. List and relative frequency of weeds in alfalfa harvests in the experiment field

Relative frequency

Scientific name Family First Second Third
harvest harvest harvest

Amaranthus viridis L. Amaranthaceae 19 11 21
Brassica. Tourenforti Guoan.. Brassicaceae 3 6 8
Chenopodium murale L Chenopodiaceae 11 19 22
Convolvulus arvensis L. Convolvulaceae 1 2 1
Conyza bonariensis (L.) Cronquist. Asteraceae 10 8 3
Cynodon dactylon L. Poaceae 4 3 4
Dactyloctenium aegypticum (L.) P.Beauv ~ Poaceae 3 3 2
Digera muricata. (L.) Mart. Amaranthaceae 17 10 4
Echinochloa colonum (L.) Link Poaceae 3 2 4
Malva parviflor L. Malvaceae 14 19 18
Portulaca oleracea L. Portulacaceae 15 17 15
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Table 4. ANOVA results of density and dry weight of weeds in diferent alfalfa harvests

(Mean of Squares)

Sources of variation df Number of weed Dry matter of weed

First harvest Second harvest  Third harvest First harvest Second harvest  Third harvest
Replication 2 10.69™ 20.32 " 5.84™ 142.95™ 1.68™ 20.83"™
Treatment 14 888.98" 731.33™ 791.04™ 2027.91™ 1810.92™
Error 28  39.55 24.41 11.94 61.98 38.39 25.85
(CV %) 22.18 23.1 22.82 15.04 13.21

.M))&._{)@é«)))bfﬁ)6)')&#(&9%}44_1%5555}%gIlS

ns * and **: non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 5. The effect of herbicide treatments on weeds density and control percentageof in the different alfalfa harvests.

T First harvest Second harvest Third harvest
reatments po % - % o %
EPTC (OS) 46 b 36.34d 29.34 be 61.34 fg 16 be 77.8 cd
Metribuzin (OS) 43.34b 39.62d 26.67 cd 61.46 e-g 14.67 b-d 79.31 dc
2,4-DB 3 (0S) 29.34 ¢ 5821c¢ 20 d-f 69.79 d-f 12e c-f 82.97 be
2,4-DB 3.5 (0S) 24 c-e 69.44 be 18 ef 71.93 c-e 10e df 84.88 be
Bentazon (OS) 52b 30.34d 36b 5243 g 19.34b 74.41d
Imazethapyr+ Cit. (OS) 17.34 ef 75.33 ab 12 f-g 81.34 a-c 10e df 84.12 be
Imazethapyr(OS) 12 f 80.44 ab 8.67h 87.12 ab 7.34 ef 87.3 ab
EPTC (TS) 28 cd 60.3 ¢ 19.34 d-f 70.88 c-f 10.67 c-f 84.01 be
Metribuzin (TS) 16 ef 76 ab 1734 e-g 77.12 b-d 10d-d 85.21a-c
2,4-DB 3 (TS) 18 d-f 74.59 ab 13.34 e-h 80.58 a-c 8.67 ef 87.56 ab
2,4-DB 3.5 (TS) 13.67 ef 79.69 ab 12 f-g 85.86 ab 8.67 ef 87.97 ab
Bentazon (TS) 30.67 ¢ 56.25¢ 20.67 de 68.53 d-f 12.67 c-e 82.22 be
Imazethapyr+ cit. (TS) 14 ef 78.01 ab 9.34 gh 86.1 ab 8ef 88.58 ab
Imazethapyr (TS) 11.67 f 8337a 8.34h 89.07 a 6.67f 92.68 a
Control 69.34 a - 69.92 a - 72.5a -
LSD (0.05) 10.52 13.9 8.27 10.55 5.78 7.54

k33 08) 3k S ((Cit) oS s sl a3 (PRO.0S) ls e ST Gl 05t 0 53 S ke oy Sl sla (ol

(TS) 2o

Means with the same letter(s) in the same column are not significantly differentns (P<0.05), Cit. (Citogate), Once spray (OS), Twice

spray (TS).
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Table 6. The effect of herbicide treatments on weeds dry matter and control percentage in different alfalfa harvests

Treatments First harvest Second harvest Third harvest
g/m’ % g/m’ % g/m’ %
EPTC (OS) 63.7¢ 4727 f 63.34 be 47.66 de 32.8 ef 68 d-f
Metribuzin (OS) 56¢ 56.69 d-f 54.07 cd 53.99 c-e 44.47 b-d 56.89 g
2,4-DB 3 (0S) 54.14 ¢ 61.81 c-e 50.67d 58.04 cd 3794 c-e 66.38 ef
2,4-DB 3.5 (OS) 52.14 cd 63.13 b-e 47.34d 60.41 be 36.07 de 67.79 d-f
Bentazon (OS) 79.4b 3323 ¢ 67.34b 4424 ¢ 52b 48.65h
Imazethapyr+ Cit. (OS) 372e 72.45 a-c 322ef 73.15a 254 fh 76.82 be
Imazethapyr(OS) 32.54 ¢ 77.07 a 26.74 ef 77.67 a 19.74 hi 82.14 ab
EPTC (TS) 40.17 de 67.14 a-d 33.94 ef 71.19a 27.47 f-h 75.58 b-d
Metribuzin (TS) 39.14 de 68.26 a-d 33.74 ef 72.09 a 43.8b-d 60.36 fg
2,4-DB 3 (TS) 384e 69.29 a-d 36.34 ¢ 69.99 ab 30.94 e-g 69.5 c-e
2,4-DB 3.5 (TS) 33.14¢ 74.98 ab 29.24 ef 7538 a 235 h-g 77.54 b
Bentazon (TS) 61.37¢ 53.85 ef 54.67 cd 53.1c-e 45.34 be 55.35 gh
Imazethapyr+ cit. (TS) 3547¢ 72.87 a-c 27.94 ef 75.67 a 20.14 hi 80.55 ab
Imazethapyr (TS) 3097 e 78.14 a 25.74 f 78.63 a 15341 86.39a
Control 13143 a - 120.67 a - 107.45 a -
LSD (0.05) 13.17 12.69 10.37 10.53 8.51 7.83

5bss (OS) il S (Cit) S e L jas (P<O.05) Sls gme Dl (lols 05t o 55 S i G = ghils gla (Sl

(TS) 2l

Means with the same letter(s) in the same column are not significantly differentns (P<0.05), Cit. (Citogate), Once spray (OS), Twice

spray (TS).
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Table 7. ANOVA results of alfalfa dry matter in different harvests

(Mean of Squares)

Sources of variation df Dry matter of alfalfa

First harvest Second harvest Third harvest
Replication 2 0.16 0.13
Treatment 14 7.1 3.69 ™
Error 28 0.06 0.06
(CV %) 225 2.24
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Table 8. Effects of herbicide treatments on alfalfa dry matter and percentage of dry matter changes in different harvests

First harvest Second harvest Third harvest
Treatments ton/ha %  ton/ha % ton/ha %
EPTC (OS) 747 ¢ 2033 ¢ 11.44 b 19.06 ¢ 11.53d 21.27d
Metribuzin (OS) 4.87 gh -21.62 gh 8.14 f -10.53 h 9.96 hi 474 ¢
2,4-DB 3 (0S) 6.03 de -291d 10.48 ¢ 8.95d 11.06 e 1632 ¢
2,4-DB 3.5 (OS) 542f -12.75 ef 10.11 cd 5.06 ¢ 10.62 fg 11.69 f
Bentazon (OS) 4.92 gh -20.81 gh 9.83 de 2.11ef 10.22 gh 737¢g
Imazethapyr+ Cit. (OS) 7.62 be 22.59 be 11.73 b 22.11¢ 11.89 cd 25.06 ¢
Imazethapyr (OS) 7.99 ab 28.23 ab 1224 a 27.06 ab 12.44 ab 30.53 ab
EPTC (TS) 7.82 bc 25.81 be 11.73 b 22.11¢ 11.9cd 25.16 ¢
Metribuzin (TS) 4.62 h -25.81h 853 f 579¢g 9.611i 1.06 h
2,4-DB 3 (TS) 582e -6.46 de 10.08 d 474 ¢ 10.66 ef 11.58 f
2,4-DB 3.5 (TS) 5.06 fg -18.55 fg 9.88d e 2.64 ef 10.12h 632¢g
Bentazon (TS) 4.62 h -25.81h 9.64¢ 0.11f 10.06 h 579¢g
Imazethapyr+ cit. (TS) 7.89 ab 25.97 a-c 122a 2643 b 12.12 be 30.11b
Imazethapyr (TS) 823a 32.26a 12.45a 30.64 a 12.66 a 33.16a
Control 6.22d 7.63¢g 9.06j
LSD (0.05) 0.4 6.37 0.4 3.68 041 3.04
5Ls (OS) J.ZL_'V...« LK (Cit) o8 s (LSl el (P<0.05) Hls pxe BDtl (gl)ls (O gt 8 53 S i iy > gyl L;u&:isty
(TS) ;ﬂbﬁ
Once spray (OS), Twice Means with the same letter(s) in the same column are not significantly differentns (P<0.05), Cit. (Citogate),
spray (TS).
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