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Efficacy of different herbicides in controlling of alfalfa (Medicago sativa)
weeds in Shahr-e-kord
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ABSTRACT
Broadleaf weeds cause serious damages in the new established alfalfa fields. In order to evaluate the
efficacy of some herbicides in controlling broadleaf weeds in newly planted alfalfa fields, an experiment
was conducted in a randomized complete block design with 8 treatments and 4 replications in Chahar
takhteh station of Research and Education Center of Agriculture and Natural Resources Chaharmahal and
Bakhtiari Province (Shahr-e-kord) during the summer of 2013-2014. Treatments were Eptam (Eradicane
EC 82%) dose 5 Lha!, metribuzin (Sencor WP 70%) dose 750 gha™!, 2,4-DB (Butress EC 42.3%) doses 3
and 3.5 Lha!, bentazon (Bazagran SL 48%) dose 3 Lha"!, imazethapyr (Pursuit SL 10%) doses 0.5 and 1
Lha'! (with 200 ml citogit), and control (weed infested). The results showed that the highest efficiency was
observed in 1 L imazethapyr ha'' that on average, in all three harvesting, the density and biomass of
shepherd needle, nettle and bogloss was decreased 83 to 89.5% and 82.5.to 97.6%, respectively. Also 1 L
imazethapyr ha! resulted the highest alfalfa biomass in the first and third harvesting of (53.9 to 87.1%),
and in the second harvesting, 3.5 L 2,4-DB (Butress EC 42.3%) ha™! resulted in the highest alfalfa biomass
(90.4%). Overall, imazethapyr controlled weeds well and it was a suitable herbicide for alfalfa fields due
to low dose and reduction of adverse environmental effects.

Keywords: Alfalfa harvesting, broad leaf weed, imazethapyr, 2,4-DB.
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Table 1. Characteristic of the soil of the experimental site

Depth EC x10° pH of paste TN.V 0.C oM K P Total N
cm ds/m - % % % mg/kg mg/kg %
0-30 0.8 7.6-7.9 22.5 1.189 1.53 265 3.6 0.102

5 AN o Lanlsl 3 cp s 5 e Glacr 5 S
Lk il AT0/Y0 5 AY/E/YE (glag b

2 bsscale bl glajles sl 51
saglacile S 055 5 0S| 5 o g S 03
mcile 5 amiy w bge slag Seilll as )
slal @ Sl GaslnlS s o 2 55 5 aile
A bl S el YU dad 5 2o +/0%2/0
Ve o5l 5s s aslacile 5 amig 03 SSES Sl my
S O lelo EAVY e 3l S il a s
@S N S35 L) s 305 5l eslizad b gl
U3l 5 BK = VKA Juo o S48 1Y i b
s s (AND &S 3 pl5 408

oliladl o505l Laesls O3 oy and S
Cooge 53 LA Gl O slaesls 5 Al sl
03 A esliul Are sin g 4 Waesls s sl ols
Sheslanal b avglas 5 baesls (Wbl a2 OLL
oSl (slawls wor 0ga31 5 SAS Ver9.1 sl
LS e

Aoy Do a bl Glales oL e
L e Jpaglacis S 05 5 (SIS AalS
05 Cde e 4 (D sl J S O dall
Golesd Ulpear dald Sl Sle aslis Jsi
wps Jodr 5o plpls ol ol Ol Jiies
3550 308 5l S S bajla oalsl ams (bl
el Ul

Sl b ol S slas 5l - b IG5l
ASile Cu g Ko )8 Ll les i 5 1SS
eyl (BSS AL 5SS poe) ook
S 53 ) g Ol 4 (BC o3 AY 01031
S ol S L byl 5 iy clls Sl LS
5SS aoe) sk suil
(WP o ys Ve 580n) op5amis e (ASS p oL
SU S 5 sl S s fff VO Ol
SEUEF SSS e 2 wmin DA

e 53 Y0 5 e Ol 4 (Ao 3 £V/Y o 5 5)

o

2508 Wl o 3 e (S ) A Ll o
Ol 4 (SL o3 A U1 SHL) O3k 5SS 10
WJsl e 03 e sy Ll s S 5 1) s
Ao V0 g ) bl GSS e 008
Voo olen a4 S 5o 2 S5 0/0 Olje 4 (SL
s S G oS e
LIl 53 4y S5 Lo 65 O (S 2alS
5am) als 5 sl e 3w (S ) A5

By (G acde
s S e Sheslind b pilen Slles
eSS, cxle (S A LK) MATABI
Y/0 JLis 5 gl i J5U 4 sgme Tgoizper Lok
a5 s plnsl 5 s O 2 Yoe 0l b L
boge 5 (LS sl e VoY) L o Sle o
o ol S 5 (s £0) e Sush
SETAYNIY b s 5 adlS o Llsl 3 4o



els glubs haglacde o 51 (Y
(Wlkor) Wlogs Kby Wladkir ¢l oo o
e A Al Gaglacile ple 5 Loy
sesbcde ol 5 S SO Lies05)0 s
05 5 gl e o S
L3 oaSaw G glacde b s SOl

(Y dsa)

on D0 il
L plels s acale 65V bl gl 2l b
Sl sl slles s b glassS
(2 mar a5 0L 5 S 0L 205 5

J3d) 35 n all 655 4w nl p baslass 36 il

oilejl 13 0l sualie j 2 slacile Cilasuivn -Y Jgus

Table 2- Weeds characteristics observed in the experiment

Scientific name Family Abundance Annual or Dicot or C3orC4
Perennial Monocot
Bromus tectorum Poaceae * A M C3
Chenopodium album Chenopodiaceae * A D C3
Senecio vulgaris L Asteraceae * A D C3
Convolvulus arvensis Convolvulaceae * P D C3
Lactuca serriola Asteraceae * A D C3
Polygonum aviculare Polygonaceae * A D C3
Tragopogon graminifolius. Asteraceae * P D C3
Anchusa ovata Boraginaceae ok A D C3
Lamium amplexicaule L Lamiaceae *x A D C3
Scandix pecten- veneris L Apiaceae *x A D C3
Taraxacum syriacum Asteraceae * P D C3
Capsella bursa-pastoris Cruciferae * A D C3
Setaria viridis L Poaceae * A M C4
Amaranthus retroflexus L Amarantaceae * A D C4

SlJSG M 5 gladed D losis Pl A (e s

«s=dominant, A= Annual, P= Perennial, D= Dicotyledon, M= Monocotyledon.
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Table 3. Variance analysis (Mean Squares) of weeds density and biomass decrease percentage compared to control
(weed infested) at the first harvesting

Density reduction percent Biomass reduction percent

8.0V df Scandix pecten- Lamium amplexicaule ~ Anchus  Scandix pecten- Lamium Anchusa
veneris L L a ovata veneris L amplexicaule L ovata
Block 3 380.91 161.60 1677.0 195.66 38.32 0.76
5
Treatment 6 *841.36 940.84* 209.37 261.33" 1880.90** 1074.42*
ek
Error 18 78.09 45.60 474.24 199.89 60.06 76.09
C.V (%) - 11.57 9.47 10.28 16.99 11.74 14.11

o )d S5 g i zokaw )0 I gme 9> gme s FF o F s
ns, * and **: not significant, significant at 0.05 and 0.01, respectively.
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Table 4. Mean Comparison of weeds density and biomass decrease percentage compared to control (weed infested) at the
first harvesting

Density reduction percent

Biomass reduction percent

Treatment (*Dose) Scandix pecten- Lamium Anchusa Scandix pecten- Lamium Anchusa ovata
veneris L amplexicaule L ovata veneris L amplexicaule L
Eptam 5 L/h 40.40c 26.60c 33.77d 45.53¢ 25.97c 31.33¢c
Metribuzin 750g/h 77.80b 66.75b 56.03¢c 49.12¢ 34.97c 42.33bc
2,4-DB 3 L/h 84.87a 82.70a 80.17b 86.10ab 85.30ab 76.67a
2,4-DB3.5L/h 82.77ab 82.23a 35.73d 87.82ab 77.93ab 78.67a
Bentazon 3 L/h 73.33b 67.46b 48.03cd 86.71ab 70.90b 55.67b
tImaz 0.5 I/h+ Cito200 ml/h 85.97a 73.76ab 91.97a 79.44b 78.10ab 74.67a
Imaz 1 I/h+ Cito200 ml/h 89.50a 86.63a 82.33ab 97.67a 88.60a 73.33a
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In each column, means followed by the same letter are not significantly different based on Duncan Multiple Range Test at the 0.05,

fimaz. + cito = imazethapyr + citogit. *Commercial form.
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Table 5- Analysis of variance (Mean Squares) weeds density and biomass decrease percent compared to Control (weed
infested) at the second harvesting

Density reduction percent

Biomass reduction percent

S.0.v df Scandix Lamium Anchusa Scandix pecten- Lamium Anchusa
pecten- veneris  amplexicaule L ovata veneris L amplexicaule L ovata
L
Block 3 32.33 34.47 24.19 50.74 88.19 65.76
Treatment 6 815.33* 721.76* 1290.74%** 1770%* 1972.87* 914.41%*
Error 18 70.83 85.47 91.07 90.07 116.80 4431
C.V (%) 12.62 13.90 14.22 14.78 18.46 10.20

ns, * and **: not significant, significant at 0.05 and 0.01, respectively.
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Table 6. Mean comparison of weeds density and biomass decrease percentage compared to control (weed infested) at the
second harvesting

Density reduction percent

Biomass reduction percent

Treatment (*Dose) Scandix pecten- Lamium Anchusa Scandix pecten- Lamium Anchusa ovata
veneris L amplexicaule L ovata veneris L amplexicaule L
Eptam 51/h 56.33¢ 44.00c 34.33¢ 24.00e 19.67¢ 33.00d
Metribuzin 750g/h 65.00b 51.67bc 41.67¢ 42.67cd 34cd 54.67¢
2,4-DB 3 I/h 73.67ab 72.67ab 80.33a 76.67b 80.00a 84.33a
2,4-DB 3.5 /h 74.00ab 76.00a 82.67a 85.00a 75.67a 79.67ab
Bentazon 3 /h 56.33¢ 56.67bc 67.00b 53.67¢ 43.00c 62.00bc
FImaz 0.5 /h+ Cito200 ml/h 84.00a 81.33a 79.67ab 83.67ab 75.00ab 68.67b
Imaz 1 I/h+ Cito200 ml/h 78.33ab 83.00a 84.00a 83.75ab 82.33a 74.33ab
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In each column, means followed by the same letter are not significantly different based on Duncan Multiple Range Test t at the 0.05,

fimaz. + cito = imazethapyr + citogit. *Commercial form

Al a1 (Mou3 V) LIS o xeS SlSa
OLE J 28 0y ol a4y ol Sy 2 S0 035
Sl S 3 2 Y sy (U dsdx) sl
(Aoy3 ALY) 0358 it Oy il o iy
s L3 pashs Y0 LS gogba Al
VEN) LSS 5 a1l ) bl 5 (Aens VA
S eblasl 470

FLSC,.PL:)L'&A)J Q})LLJJ::)M‘))%)}

S gl e sl (U s
0L Ko U5y ghess W 5 WA Gl Se
@Q)&A)5w5ﬁ6}p¢ﬁvo~ S J s nas
AN e QL8 i 05 gho s 081 ials
Sl 5 1 (Aoss 1Y) LIS o e SUSa s ol
Olas J &8 05k dald 4 s 0L 558 S 055

Vs sls
055 o 53 Dl o S slhe sy pss e o
O 53 a5 A TI0 Ol S
kel (Sl 2 Sl 055 Rl s sled o e
S 05y 4l Lo sled cp 5 p 5 DS 5 1))
oiScile g S s I Y Lessss 0L
Kis Loy Al 5 b s el

P53 e 03 Il ) B a5 aslacae

P ipuldle SUs g Gl lales

P92 O
Pl e Sl S s psa,sh s R Y0
I 5o (Ao )5 A0) Ol s 0 g Kt O3
s (Lops AV s 5o 1) ubslal w0 L
SolE (doys APV SESKa 55 2 )bkl
B ISPt P AR R R e
S 0L 05w SES U5 hes VU LalS
oS Vo 5 S s Oasl ) 4w opl 2 edle
L5 513 bl oS G s SIS L3 s e
033 G EY/A 5 OV (5 Sy fals Sl
s el 2 o NS OLsm O S
Sist 05y S 3 1 (doys T8) LIS o 2aS
Cly JES Osd dald 4 Cand 0L g0 s
Lodsl amys s Sopp S 03 (0 Jsi)
w3 53 5 (Loys AYY) LS s ) Y b5kl
i pa) S s psasBs AITI0 A bpss
Vo) s s ud Sulslagl v/0 5 (Ao VO 5 A
Vor 5 S Lo Opsly i) 4w S J xS (A
S8 e als sl S s s e S
oyl ) gy s Sy b S 035 s YE



(DY 5 aslacie (5l alme /080 +) Slive 5 535, as

T O B R U B PV P E S PR RV N YW v aw ool S 03y s s Ol e iSile

Sl ek gl T glles S5 e sdoms (S Sam ol by il §acile 4,5
.(Raoofi & Giti, 2015) SaUslasl 2d /0 S 0s 50 Hls pan a5 L s gl

b ipuldile (Sl iSdle b jles A 5 OSs s asa s R TT0 OSs o
Py O Saglacile s 055 Sl S 5 bl

s ile Jlas sl Ol bl 4 s
Ol 0w 3 pslacile i 055 5 SIS
Los gy 5SS ek 53 L5585 S 2

OV Jsde) 3 Dl g

salacile spde sy S8 S i SR S5

5,5 .(Raoofi ef al, 2014b) 153 o ol 4355

ot 8 55 SaS ele S Ol peas EuS s

O 3 J S (g bl 4 G v glaile SUES (159 9 05155 LR o 53 (Sl po (pSSlie) il lg 45095 -V Jgua

Py
Table 7. Analysis of variance (mean squares) of weeds density and biomass decrease percentage compared to control (weed
infested) at the third harvesting

Density reduction percent

Biomass reduction percent

S.0.vV df  Scandix pecten- Lamium Anchusa Scandix pecten- Lamium Anchusa
veneris L amplexicaule L ovata veneris L amplexicaule ovata
L
Block 3 55.11 84.96 190.04 86.71 77.90
Treatment 6 1230.20* 772.37%* 1827.38* 427.74%* 1024.88** 1380.52*
Error 18 75.37 76.45 50.45 112.26 67.93 54.40
C.V (%) - 13.62 13.29 20.97 15.18 11.94 10.86

ns, * and **: not significant, significant at 0.05 and 0.01, respectively.

3 sy Zd Y0 Aoy VEM) 0K
AY/D) 0L558 5 (Ao VD) S 6 gl s
Sl lp S 5 bkl 1) Sy (Ao
Sl (Aeys AYY) 0L 5 (Awys YY)
{’J§ Vor &S 3y Jbjs il (gl e
a5 S o bl 1y QLS 5o s e
Sl b gme SslE Opb S s Ok 2
WS15 Ghoss S 5 EVIT 5 0L/F g jay ials
QS L3 Ol ) 4w (A i) s S 5
pS Vo A 0L e s TS5 2als Esl,
S QS s el 2 = s DS 55 s e
S YEM C sa) OLyslE WS el sy obls
Ll Olis J xS Ol dald 4 s (o3 Yo
A ae i e AT e N i)

3 0L lism oSI5 SRl s JSa 3 a5 5

o )d S5 g i zokaw ) I gme 9> gme s FF o * s

03 282505 ) aw as sl oL LAJKJ[:.A des o
NEID) Ol 305 o o515 S ity oty S
S s bkl 2 SO Ll S s (s
VONV) S 53 ssus8 5 2 Y70 (s s M)
Sl (VF/T) S s 1) ubslegl /0 5 (Ao
A g 5 S 53 Ok 2 an Il (gl e
SRS sl Ol e sl sy SIS o ol
0L 5220 g ('S\JS Sty 8V 5 08/ Lo S
2 S QLS 3 pgms e p S VO LS
4 S b 37055 0S| S 5o 15 (U3 TE)
S /0 A Jeas) sl olas J a8 Og dals
Sl iy O s bkl
AV 0L 5 (s A0) Sl o 5 aclacile
o Ssled b a8 Josenn il Crse | (Ao

(Ko 3 VAIV) ;,Q.:;J.c Lg\ﬂ)l:ﬁ); &6%_,3_55):15



S 45 N3 S Ol ami g S aplacile 1S
5 Sas i Eol O s Lokl 1) v/0
L L e
(oS sas 0 s fSile L byl o)pnon
Lisaglacile (e sy 5 05k (63,585
(Zamora et al, 1991) &S o J =25 Ao ;3 VA L 0A

Sk (515 Sl s e 53 ) ulbslal 20
(isms e Ay bl s 0K
saglecdle oS5 Ll 50 ol ks
Foer 5 S ple il ) B s
o > (Abbasdokht & Mamnooei, 2008)
2 mbslel S 5 2 SGs VO /0 slass

P 2 50 J S (90 Ml 4y Comud j v sladile SIS (439 9 o515 el w0 ;3 (ibe dulilo A Joua

Table 8. Mean comparison of weeds density and biomass decrease percentage compared to control (weed infested) at the

third harvesting
Density reduction percent Biomass reduction percent

Treatment (*Dose) Scandix Lamium Anchusa Scandix Lamium Anchusa

pecten- amplexicaule ovata pecten- amplexicaule ovata

veneris L L veneris L L
Eptam 51/h 41.67bc 47.33b 25.67c 54.00c 52.33bc 42.00c
Metribuzin 750g/h 34.00c 54.33b 34.67c 61.33bc 41.67c 34.67c
2,4-DB 3 l/h 84.93a 78.77a 74.67ab 85.00a 81.33a 81.00a
2,4-DB 3.5 1/h 75.73a 76.67a 82.67a 85.67a 84.33a 85.33a
Bentazon 3 I/h 54.67b 46.33b 66.00b 63.33b 55.33b 66.00b
+Imaz 0.5 /h+ Cito200 ml/h 73.33a 85.00a 86.67a 67.33ab 83.33a 78.67ab
Imaz 1 I/h+ Cito200 ml/h 81.67a 72.00a 82.67a 71.67ab 84.67a 87.67a
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In each column, means followed by the same letter are not significantly different based on Duncan Multiple Range Test at the 0.05,

Fimaz. + cito = imazethapyr + citogit. *Commercial form
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Table 9. Analysis of variance (mean squares) of alfalfa biomass increase percentage compared to control (weed infested) at
three harvestings

S.0.V df First harvesting Second harvesting Third harvesting
Block 3 108.92 500.31 489.58
Treatment 6 295.42% 232.49* 207.04™
Error 18 102.88 473.86 419.56
C.V (%) - 9.50 18.99 17.95

ns, * and **: not significant, significant at 0.05 and 0.01, respectively.
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Table 10. Mean comparison of alfalfa biomass increase percentage compared to control (weed infested) at three harvestings

Treatment (*Dose) First harvesting Second harvesting Third harvesting
Eptam 51/h 108.20c 118.33¢ 117.28b
Metribuzin 750g/h 91.71c 101.62¢ 101.36b
2,4-DB 3 I/h 129.43bc 159.55b 118.64b
2,4-DB 3.5 1/h 150.69b 190.4a 117.99b
Bentazon 3 I/h 134.88bc 120.4c 111.81b
tImaz 0.5 I/h+ Cito200 ml/h 173.18ab 158.93b 127.46ab
Imaz 1 I/h+ Cito200 ml/h 187.15a 184.70ab 153.99a
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In each column, means followed by the same letter are not significantly different based on Duncan Multiple Range Test at the 0.05,

timaz. + cito = imazethapyr + citogit. *Commercial form
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