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ABSTRACT
To evaluate the effect of different cover crops management on the trend of growth indices of
common bean (Phaseolus vulgaris) during the growth season in the presence and absence of weeds,
an experiment was carried out as a factorial experiment based on the randomized complete block
design with three replications in 2012-2013 growing season at the research farm of the Faculty of
Agriculture, Ferdowsi University of Mashhad. Experimental factors were type of cover crops in
three levels of erseem clover (Trifolium alexandrinum L.), rye (Secale cereale L.) and intercropping
of berseem clover+ rye (50:50), in two levels of seeding rate (recommended density and additive
density), and three levels of mulch managements including herbicide+ mulch (cover crops killed by
glyphosate and left the dead mulches on the soil surface), harvest+ mulch (cut the live cover crops
and left them on the soil surface) and harvest (cut the cover crops and carried them out of the
field). Results indicated that all treatments had significantly effects on the total weed density and
dry weight and the maximum value of all growth indices. According to this, the LAl of common
bean at chemical control (4.68), hand- weeding (3.96) and additive density of clover + rye with
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herbicide + mulch were the highest and total weed density and dry weight in this treatment, were
the lowest. According to the results, the TDM at mentioned treatments were 747.43, 708.49 and
719.77 g.m? and had the highest values. In cover crop treatments without herbicide application,
remaining the cover crop residue was better than removing cover crop from soil surface. In
addition, CGR (g.m?2.day™) and RGR (g.g*.day?) of common bean had the similar trends to LAI
and TDM. It was concluded that the additive density of clover + rye with herbicide+mulch was the
best combination to achieve to highest values of common bean growth indices.

Keywords: Leaf area index, mulch, relative growth rate, sustainable agriculture, total dry matter
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Table 1. Physicochemical characteristics of the soil of experimental location

EC
(dS.m)

Organic matter (%) pH K(ppm)

P(ppm)  Total Nitrogen (%)  Soil texture

1.04 0.76 8.71 134.8

11 0.067 Silty loam
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Table 2. Sowing dates of common bean and cover crops; and growth parameter sampling dates of common bean

: : sowing date Date of cover Sowing

Date of different sampling stages from common bean of common crop 2ate|;)g‘aE[Jigia date of
6 5 7 3 > 1 bean management pp cover crop
03/11/2013  19/10/2013  04/10/2013  18/09/2013  03/08/2013  21/07/2013  20/06/2013 14/05/2013 10/05/2013 24/03/2013
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Table 3- Mean Comparison of the effects of different treatments on total weed density and total weed dry weights in

common bean at the end of growth season

. Total weed Total weed dry
Cover Crop Densnt;cl: c:; Cover Mana,aeurlr::ehnt of density weight
P (plant/m?) (g/m?)
Harvest+ Mulch) 1201 339.77
Recommended
Density Harvest 7072 1696.52
Herbicide+ Mulch 4170 42.4%
Berseem Clover Harvest+ Mulch 101" 261.39"
b b
Additive DenSIty Harvest 447 1185.4
Herbicide+ Mulch 331 275K
Harvest+ Mulch 84 ohi 206.4 9n
Recommended
Density (Harvest) 264°¢ 940.9°
Herbicide+ Mulch 310 18.8
Rye . "
Harvest+ Mulch 74,9ni 177.5M
Additive Density Harvest 215¢d 771.6¢
Herbicide+ Mulch 241 12.9%
Harvest+ Mulch 64 ohi 116.6 "k
Recommended Harvest 187¢% 572.7¢
Density
Herbicide+ Mulch 207 12.9%
Intercropping of Rye+ Berseem T
Clover glrely 52 hil 96.5 i
(Harvest+ Mulch)
ool
Additive Density > 149¢' 468.6°
(Harvest)
@““ + S Cale 151 8.8k
(Herbicide+ Mulch)
Hand- Weeding check o 0.0'
Chemical Control check 18i 10.9%
Weedy check 6982 1770.92
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Means with the same Letters in the same column are not significant based on LSD test at 5% probability Level
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Table 4- Variance analysis (Mean Squares) of the effect of different experimental treatments in maximum values of common

bean’ s growth indices

5.0V df LAI max TDM max CGR max RGR max

Block 2 2.08" 6152.61" 8.53" 0.0061™
Treatment 20 8.42" 16345.94™ 25.49™ 0.42™

Error 40 0.31 2652.5 2.48 0.00029

Total 62 - - - -

CV % - 11.92 12.49 16.11 14.80

MP“QJWI@;J)\J@A‘LS)IQG;M {,_)&%5)34{**9ns

" and **: Non- Significant and Significant at 1% probabikity level, respectively
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Figure 1. Trend of common bean leaf area index during the growth season. harvest+ mulch: cut the live cover crops and left
them on the soil. Harvest: cut the live cover crops and carried them out of the field. Herbicide+ mulch: Killed cover crops by
glyphosate and left the dead mulch on the soil. No- hand weeding: whole season no- hand weeding. Chemical control: weeds
control by trifluralin pre- plant herbicide. Hand weeding: whole season hand weeding.
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Table 5- Mean Comparison of the effects of different treatments on maximum values of common bean's growth indices

. LAI TDM RGR
Type of Cover Crop Densnéyrc;prover Manl?/?jlr:ﬁ nt of max max ((;fm% /dmai/); max
(m’/m?) (g/m?) (9/g/day)
Harvest+ Mulch 2.01% 286.03% 5.87°¢ 0.110°
Recommended
Density Harvest 1.14¢ 202.96° 4.69° 0.104%
Herbicide+ Mulch 2.76" 473.52¢ 11.54¢ 0.119%
Berseem Clover Harvest+ Mulch  2.14%  33026°  8.10° 0.112°
b
Additive Density Harvest 1.45°¢ 199.56° 4.33¢ 0.110¢°
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Additive Density Harvest 1.87°¢ 269.30% 6.22° 0.108
Herbicide+ Mulch 3.89% 637.59° 15.52°¢ 0.1272
Harvest+ Mulch 2.31%  391.00% 9.18¢ 0.114°
Recommended Harvest 189°  27061%  622° 0.110°
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. Herbicide+ Mulch 4,132 691.03° 16.71° 0.120%°
Intercropping of Rye+
Berseem Clover Harvest+ Mulch ~ 279°  42539°¢  10.22% 0.111°
Additive Density Harvest 1.97%*  284.95% 6.52°¢ 0.103%
Herbicide+ Mulch 4822 719.71% 17.49% 0.131°
Hand- Weeding check 3.963 708.493 17.76 % 0.1292
Chemical Control check 4.682 747432 18.212 0.1272
Weedy check 08979  120.44f 238" 0.097¢
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Means with the same letters in the same columns are not significantly different at 1% probability level.

Shedd 03 S A ed S e penS Ol (S
(GJAJ;.A 33 f; 04V/+ ) éu +ASde e
Lo edalin (mpe 2o 53 p S YPVIVY) il

(Y <)
Oliveria et al., ) 0LKen 5 Lol G ok
5 My Ay OBLS e s (2013
350 oS p 5 4 g LS ol Ol L 5 Shes

03 e3¢ e Coaﬁ )‘J\.la ‘élﬁ Q‘j& “ oslai!

Swanton & ) Siewyr 5 Osolpw oS ialesl o
sb ols 5 WSl 36 s, (Bosnic, 1997
Hidewy el (b 4 dsls bl )3 s
éa.w ol osadde B e Ol f &S
a3 5 e ol RS o oly5 oS S
Slooles 50 olS 53 038 ey e JalS
Loy S p Sl DA Hl il il

3 i SGosbar (Andls Lyg o35 s e



Mo Jaslacals JA\:M/(\VQA) Q\)Lﬁm}ﬁ)ls

VYA

Recommended Density of Berseem Clover

800 1 oharvest+
harvest+ mulch gallas
700 { Aharvest 5 50N
600 { DOherbicide+ mulch Vs \
% 500 { Xmo-hand weeding /"'. ©
E 400 1 Ohand weeding Qy
2 +chemical control "
= 300 -
200 -
100 - T S
( et T T T T T T T T |
20 30 40 50 60 70 80 9 100 110 120
Days after sowing
Recommended Density of Berseem Clover+ Rye
800 7 ©harvest+ mulkh
700 { Aharvest
600 4 Oherbicide+ mulch /
'E 500 |/ <nmo-hand weeding "
C) Ohand weeding
= 400 4 4 P
+chemical control P >
£ 301 ) - o
200 ~
100 +
0 T T T T T T T T T 1
20 30 40 50 60 70 80 9 100 110 120
Days after sowing
Additive Density of Rye
800 - —_
<Oharvest+ mulch o
] . S e T
700 Aharvest 6/ e o
600 4 DOherbicide+ mulch / - ¥
% 500 { Xmo-hand weeding
& 400 4 Ohand weeding
E +chemical control SO,
= 300 1 2P N A "o
200 1 A
X_
100  gitenem o smemnToans x
0 T T T T J
20 80 9 100 110 120

Days after sowing

Al oglae Ll e b g

Recommended Density of Rye

800 7 Oharvest+ mulkch
700 1 Aharvest
600 { Oherbicide+ mulch
'E 500 / Xno-hand weeding /'"'
g 400 1 Ohand weeding Q,a
a +chemical control  ;° ... o
2 300 Y oug
200
100 -
0 T T T T T 1
20 70 80 9 100 110 120
Days after sowing
Additive Density of Berseem Clover
800 1 Oharvest+ mukh
700 1 Aharvest
600 { Oherbicide+ mulch
'?_.., 500 { Xno-hand weeding /‘"-
g 400 - Ohand weeding Q;
2 +chemicalcontrol ' ...
= 300 o
200 - S S e
X_ A
100 B o~
0 T T T T |
2 80 9% 100 110 120
Days after sowing
Additive Density of of Berseem Clover+ Rye
800 1 Oharvest+
harvest+ mulch /.EL,'
700 { Aharvest y
600 1 DOherbicide+ mulch
% 500/ Xno-hand weeding ©
w0 . o
E 400 1 Ohand weeding Ry
[E 300 4 +chemical control . --‘_"A- ----- kY
w{ L e T A
g X
100 - oSS i x
0 T T T T T T T T T |
20 30 40 S0 60 70 8 9% 100 110 120

Days after sowing

.M)J«aﬁtd}b):\:{}jmwobh&b:ﬁﬁjj—Yﬁ

Figure 2. Trend of total dry matter of common bean during growth season
harvest+ mulch: cut the live cover crops and left them on the soil. Harvest: cut the live cover
crops and carried them out of the field. Herbicide+ mulch: killed cover crops by glyphosate and left
the dead mulch on the soil. No- hand weeding: whole season no- hand weeding. Chemical control:
weeds control by trifluralin pre- plant herbicide. Hand weeding: whole season hand weeding.
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Figure 3. Trend of crop growth of common bean during growth season
harvest+ mulch: cut the live cover crops and left them on the soil. Harvest: cut the live cover
crops and carried them out of the field. Herbicide+ mulch: killed cover crops by glyphosate and left
the dead mulch on the soil. No- hand weeding: whole season no- hand weeding. Chemical control:
weeds control by trifluralin pre- plant herbicide. Hand weeding: whole season hand weeding.
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Figure 4. Trend of relative growth rate of common bean during growth season. harvest+ mulch: cut the live cover crops and
left them on the soil. Harvest: cut the live cover crops and carried them out of the field. Herbicide+ mulch: killed cover crops
by glyphosate and left the dead mulch on the soil. No- hand weeding: whole season no- hand weeding. Chemical control:
weeds control by trifluralin pre- plant herbicide. Hand weeding: whole season hand weeding.
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