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Effects of rye (Secale cereale L..) and berseem clover (Trifolium alexandrinum L.)
cover crops management on yield and yield components of common bean
(Phaseolus vulgaris L.) at the presence and absence of weeds
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ABSTRACT

A field experiment was conducted as a factorial based on 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. Factors included type of cover crops (berseem clover, rye and intercropping of
berseem clover+ rye (50:50)), two levels of seeding rate (recommended density: 25 and 190 Kg/ha for
berseem clover and rye, respectively and additive density: 1.5 of recommended density) and management
method (herbicide+ mulch, mowing+ mulch and mowing). Summer annual weeds like common
lambsquarters (Chenopodium album), barnyard grass (Echinochloa crus-galli) and prostrate pigweed
(Amaranthus blitoides) was dominant in this experiment. Among all of the treatments, the highest grain
and biological yields were obtained from chemical control (2275.40 and 6089.2 Kg/ha) and hand weeding
treatments (2179.60 and 5737.5 Kg/ha), respectively. Except for control treatments, the result of mean
comparison showed significant differences in grain and biological yields among other treatments', so that,
the highest grain and biological yields were observed in additive density (1332.58 and 3296.7 Kg/ha),
intercropping of rye+ berseem clover (1437.83 and 3743 Kg/ha) and herbicide+ Mulch (1965.51 and 4726.7
Kg/ha). Herbicide+ mulch, intercropping of rye+ berseem clover and additive density can be considered as
a good choice for reducing weed population and dry weight and increasing yield in common bean
(Phaseolus vulgaris L.).
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Table 1. Mean comparison of the simple effect of cover crop density and type and their mulch management on some traits
of common bean

Treatment Number of 100-Grain Number of Grain Yield Biological Yield HI
catme Pod per Plant Weight (g) seed per Pod (kg/ha) (kg/ha) (%)

Density of Cover Crop
Recommended Density 6.2% 30.09* 4* 12336.41° 3006.49° 41.46*
Additive Density 6.6 29.63* 4.2° 1332.58* 3296.73% 40.61°
Type of Cover Crop
Berseem Clover 5.6° 30.34° 3.9° 1103.02¢ 2592.4¢ 43.10*
Rye 6.3° 29.82° 4.1 1312.62° 3119.4° 41.47%
Intercropping of Rye+ 7.4° 29.42° 440 1437.83¢ 3743 38.54°
Berseem Clover
Management of
Mulch
Harvest+ Mulch 5.4° 29.12° 4.2° 1151.82° 2812.4° 41.35°
Harvest 4¢ 30.67* 4.5¢ 736.15¢ 1915.7¢ 39.432
Herbicidet+ Mulch 9.8% 29.80* 4.8 1965.51* 4726.7* 42.33°
Control Treatments
Hand- Weeding 11.72 32.9° 5.0° 2179.6* 5737.5* 37.9*
Chemical Control 12.32 32.8° 5.0° 2275.4* 6089.2° 37.5*
No- Hand Weeding 1.9° 32.82 2.5° 345.0° 1028.7° 33.4°
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Means with the same letter (s) in the same column are not significantly different at 5% of probability level, based on LSD test.
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Table 3. Effect of density and type of cover crops on mean total dry matter of cover crops

Treatment Total Dry Matter of Cover Crops( g.m?)

Density of Cover Crop

Recommended Density 90.27

Additive Density 112.07

Type of Cover Crop

Berseem Clover 65.08

Rye 103.2

Intercropping of Rye+ Berseem Clover 135.22
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Table 4. Simple correlation coefficients of common bean yield traits in different treatments of cover crop

Traits Number of pod per Number of seed lOO-_seed Grain yield Bl(;li(;'%:ical HI
plant per pod weight
Number of pod per plant 1
Number of seed per pod 0.66™ 1
100-seed weight 0.008™ -0.14" 1
Grain yield 0.86™ 0.73" -0.05™ 1
Biological yield 091 0.77" -0.07™ 0.94%%* 1
HI 0.005™ -0.03™ 0.21™ 0.21" -0.11™ 1
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,MJJ&{CE.;&JJ)‘J&AJ)‘J&A):‘;%;@ ks g ns

A oSk amlie Jade Sl Jols b Soes
éb)Lwn_?a\Sz\: OLLS ids ObalS o e iy,
O 2li8 3l 5 iSeile 5l eslinal b sds Ko
Sleg 93 b aslis o (@L‘ +rSde) s 52
GRS U 5 ey e 4 by olS il
b oS ils g (e + il ) e s of
Lyl s el il g (il ) e 51 OT Gd>
L slp als 5 e S0 Cr 1) g el
O VAL 5w slad pl 4S5 sbay S sl
wls 9 e sluas (BN o Ll E/A g5 8
Sl g et dls y laslas a4 Cnd | (6 20
SLS e Olper 36 Yzl () Jpdn) 55 s

QJ;&.&"W > c)Lé.L.«:\J)jAJ:ZS;LLQ' B ;‘*“"’L Lﬁ



o) ool s Sas il 55 Shas o e 5 Slaslr 25 OLLS Sy e S L5

G S W 3 B sl G aglacile e
Loy YA Gaglacde J xS ple dals s
cile s, el oS s S Ol ol .csls 5l
53 e S s g b e 2550 5 el

NG P WA 45}{

wls 5 Sas Jis o S pla DA s 02
Cod Ol 4 i pl &S aaals bl 5 ol
5 65 S e U sasladile b, Lt
s lislesT s 5 (Akbari et al., 2010) o, an
GO sl Gaglacale Co e L as Wsls Ol

Ao 53 led 5 aSgsba (3L Sl Gy o

9SS (592 (s OLS (K e () 9 (Mg BLS £95 ¢ duigy BLS 15155 03w O 51 (iSSle Ay lie —€ Jgu
s gl o1

Table 2- Mean comparison of the simple effect of cover crop density and type and their mulch management on weed dry
weight and density

Narrow-leaved Weeds

Broad-leaved Weeds

Treatment Density Dry Weight Density Dry Weight

(plant / m?) (g/m?) (plant / m?) (g/m?)

Density of Cover Crop

Recommended Density 49° 178.68* 119* 129.96*

Additive Density 34° 152.30° 89° 91.12°

Type of Cover Crop

Berseem Clover 73" 235.20* 169* 178.51*

Rye 32° 156.80° 84° 98.96°

Intercropping of Rye+ Berseem 20¢ 104 46 61¢ 54.15¢

Clover

Management of Mulch

Harvest+ Mulch 18° 87.60° 64° 56.07°

Harvest 105* 407.80° 2232 265.78°

Herbicide+ Mulch 2¢ 1.08¢ 26° 9.76°

Control Treatments

Hand- Weeding 0° 0.00° 0° 0.00°

Chemical Control 0° 0.00° 18° 10.90°

Weed Infested 374¢ 898.10* 657° 1572.80*
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Means with the same letter (s) in the same column are not significantly different at 5% of probability level, based on LSD test.
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Figure 1. Comparison between plots treated with herbicide+ mulch (A) and mowing (B). Highlight represent the new weed
emergence in plots.
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