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Article Info ABSTRACT

Article type: Background and objectives: Cowpea (Vigna unguiculata L.), due to its
Research Full Paper

high nutritional value and adaptability to dry conditions, is an important
plant in the Leguminosae family. However, its sensitivity to weed
competition, owing to its slow initial growth, poses a major challenge, as
competition with weeds can cause significant damage to its yield. The
shift towards sustainable agriculture necessitates the replacement of
chemical weed control methods with ecological solutions. In sustainable
agricultural systems, the use of non-chemical approaches, such as
optimizing planting arrangement to enhance plant competitiveness and
using mulch for weed suppression, is a priority. Nevertheless, there is
limited scientific evidence on the efficacy of integrating these two
methods in cowpea, particularly using locally available mulches like
sugarcane bagasse. Therefore, this research aimed to determine the best
combination of planting arrangement and integrated weed management

Article history: to maximize the yield and yield components of cowpea.
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2025-10-26
Materials and methods: In order to investigate the effect of planting
arrangement and weed management on the yield and growth
characteristics of cowpea, a study was conducted in the 1400-1401 crop
year at Haft Tapeh Sugarcane Agricultural and Industrial Company
located in Shush city. The present experiment was conducted as a
factorial design based on randomized complete blocks with three
replications. The planting pattern as the first factor included planting
levels: 1- one row on each ridge with a plant spacing of 10 cm, 2-
planting two rows on each ridge with a plant spacing of 20 cm, and 3-
planting three rows on each ridge with a plant spacing of 30 cm. Non-
chemical weed management was also considered as the second factor,

Keywords: which included the levels of 1- weed-infested control (no weeding), 2-

Cultivation patterns  \u) weedings at 4 and 8 weeks after emergence, 3- use of 5 tons per

Legumes ’

Mulch hectare of wheat straw mulch, 4- use of 5 tons per hectare of wheat straw

Sugarcane bagasse mulch + one weeding 4 weeks after emergence, 5- use of 5 tons of

sugarcane bagasse mulch, and 6- use of 5 tons of sugarcane bagasse +
one weeding 4 weeks after emergence.
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Results: The results indicated that the experimental treatments had a
significant effect on most of the studied traits. Mean comparisons of
morphological and yield-related traits of cowpea revealed that among the
planting patterns evaluated, the two-row planting pattern resulted in the
highest pod length (17.7 cm), number of seeds per pod (12.1), hundred-
seed weight (23.7 g), biomass yield (4596 Kg ha™), and grain yield
(1736 Kg ha™'). Among the different integrated weed management
methods, the sugarcane bagasse mulch + one hand weeding treatment
produced the highest plant height (161.4 cm), leaf length (14.8 cm), pod
length (21.1 cm), number of pods per plant (14.8), number of seeds per
pod (14.7), hundred-seed weight (24.9 g), biomass yield (5222 Kg ha™),
and grain yield (2071 Kg ha™). Regarding soil properties, only the
integrated weed management methods significantly affected soil
electrical conductivity (EC) and pH. Among the different treatments, the
sugarcane bagasse mulch and sugarcane bagasse mulch + one weeding
treatments resulted in the highest soil EC and pH, while the lowest mean
values of these traits were recorded in the control treatment.

Conclusion: In general, the results of this study demonstrated that the
application of sugarcane bagasse mulch + one hand weeding effectively
controlled the weed population. This was primarily achieved by reducing
weed competition for environmental resources and improving soil
chemical properties (as indicated by a significant increase in soil EC and
pH, which reflects the release of soluble salts and nutrients), ultimately
leading to enhanced yield and yield components of cowpea.
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Bl sles vau

S glos Sk

o) ok Ol e

wr53) bl ) Al oy slals ) ) B el
o (618 s (LA e inod (wlabe
Month Average monthly Aver:laf;r;nﬁ;th]y Precipitation (total Sunshine hours
t mmlinum c temperature ' mor}thly (monthly total)
emperature (°C) 0 precipitation in mm)
= 26.4 472 0 317.3
June
3ls e
29.3 47.3 0 321.3
July
e 25 43.7 0 303.5
September
- 19.7 38.5 0 278.3
October
R
' 16.5 29.5 23.7 192.9
November
b3l Jow S plesd 5 (K58 Sl pas —Y Jpux
Table2 - Physical and chemical properties of the soil at the test site
JB el
- e JB s S e T
S s . O ) 5
Soil depth Sl sl g Absorbable 423 el Electrical Nitr
P Soil texture Absorbgble phosphorus Acidity conductivity ! Oogen
(cm) potassul_rln (%) (dS/m™) (%)
(mg/kg)
0-30 Loam - clay 153 15.2 7.7 1.8 0.078

S e LS s 50 3l eslizad =Y 04 e |
<=.,\_A§U:JSéLa s s o5 0 5l eslaal -8 ¢<=.,\;§
e S win £ 5 e glacile s a0 SS 4
=1y Sis WSL e 50 sl eslinab0 (s
s A e St S WLSL 5 05l eslinal
aor s bos O e Sl de ada b5 a gla ile
SIS 5 Sis S e bl glales &
)bl_gc\jb)_gd.?()l{ﬁ\ﬁ)w);jlgbjyrﬁ
(e 2o 0) ilesl dsls a colow o3 5 L
£/0 5 pa S 2IS e S5 1S, S, 1S 8/0 i

ol 2l dsls e s Kis WL o S LS

4

T s o sSU pse 4 St

R YR el S5 aw b oolias LlS slacs L
SV el sl ols gl S Ol 4 IS
VoGl e Aol Ly g ) S
Laly o 6o )y 90 ST 0 e Sl
o S Y 5 e Sl Ve Gla e Aol
Vool s g aob L anty e o) )
oo sl el b Sy pde 2 g e Sl
T Jold 8 A an S 55 0, 5SG Olsea,
537Y (s phs) Saide & o3 1 dali -



V€€ & D)Lou:} SA 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

el VERV/ VY 55 5o 50 il Sllas
épjgujjscdlszﬂwzjﬂﬁjjﬁ;ﬂg.m
Ao s Ve aS Slajy) VEV/0V/T @)U BEISN
SO 5, S b s L (s leygd acidle
Wamw\aﬂoﬁﬁ;\@fﬂucgu
55 Jeime oSibel 4 a8l dbg e sladss
Cel (A Gl oy ol S slu 4z 3 VO sles
Sistosln U39 5 (s sdome 5 LA o lIKEs
olons i3] (slna i (S5 3 Shes)
sl i s byl Osgel i 5l s s S
.uww@fﬂb\jﬁ«jb%ﬂu«goﬁ
ol slaas sy Ole sl andils y Slhes 3
ool gl Balalsba s Ve O S A el
5l Oygo a0y el Ol 5 Sas gl
oy losl a5 uis esls )3 a5 s
Glaoe Ve 5l bl asly s s s S Jaxs
at Ll sl Ao g el Ol sl gbay &S
o ks Poled B 5s O slaas Slaas 5 o 3
g 53 O B 5 o b Ll sl i sled )
soelbsaml Gy o s dslar b CMe Ve sl
35,8 55,0 OME e O sladls sl
035 o Sl 123 8 Do 68 Sle Il
Aty e ledd Cdls p glaasls 5l adls e
Laals 51 oU Yor €es K sl sba ioled]
sl a8y g3l 5 bw g 5 el hjled
5 o S il 5 s S 035 3
NWRCINYS Ji..il.aﬂ.l}\)ﬁélﬂ s e 05
o= S gl Sl sast ) sk
6 o slw Yoor 5 as 3 2Ll el 3l
o 413 15 & sad Ly (L3S s (5415 el ga

))_A&JQJJJ &L}‘jﬁ)‘ﬂj&b@&.{lﬁ){@

e

M) e 3lmeslal Slidee plnil S A2
Sl 5l A 0 S e (L) sl sl
Lo ol e b o 4 S Cond
B e S 5,0 93 5 a8 Sl eslaxal
D0 Sl esliial L 0Ll 53 s 633 oo 45
Sleslizal by e la VO oo baaxiy 5 54
L bl g (oS e
OAS yasla 5 e 4 Slbes el 51 ey
o Lo oods clls Olles (20 S a slaand,
Vo 2o a sl bkl sl slaanly o) b
o ek ey L) S S S e Al
el s <=L>.L}\\i~\/~o/~\ '@)l_?): Slg—iin
&t ;ﬂsuvw VERV/P0/Y b s ol
i am S s byl cliS &)U Ols v
b S Do oS Sl a5 L s slasl
(Sl e U CilS e e e Sle Aol s
03,8 S5 gull bls czls Cilie Sldas
oo 555 G mn a ol S5 S iy
) A 38 el S 3 e ) & (N-P-K)
Sl g a5l LS s fﬁjl;\n O e
e s o SShS Ve Ulge @) oy S 5 (S
$25S slrao 5 polal (ool Sl s o0 )
Q)Hgvbu}\wﬁo@.&&jlg},ﬁdlﬁojﬂj
)svﬁ#i'J\MW.Mosm\quﬁ
5% o8l w3l ikl Olgs 4) 05 50 258 JLSa
S OLSa 53 eSS YISt Ao e g 5o
Ol 53 0 S5ks Yo) Bla Jsb i, 5T al> e
ol 5 3T a3l ops dsb 55 s 03, 8 &
Gildas 8 glacile Lojile 5 Al sdalie ol

235 s bl slasles b



O So g (55 oo | o SIS oy prte 9 Sl Liul)] T oy po

Golol Nt (e Bl 104) ais; S iS
Sy CL:}_?)\ U{J_?v_i Jelie oy el (gols e
2 e glacile @l tals s @ by e
S L s ) 5l aS s S S A
JE| PRGSO I PR VN U3 PR eV Golel |
JS) wxsls (gols e sl ilesT slasles
= 0> &S by QLA sy ol @\:j Soskba ()
SO CliS s aldy gL Sl (iS sla S
(8 Jgdz) o ads) 4w 5 95 S 5l SYL ads,

ASeJJLﬁ)‘J;Lﬂb@bLme.A&LAJ}“:)J

J1s 5 el a5 LS S

AU 5 88 Gl s 3 5 LS ezl
23 e (V) 510 LS gLl (gls me
T e 02 S b edalle Sl iy
slacile J 8 4l oo pde gba i,y il
sles sl s a0 S 8L e 508 5
5,5 (08) SLs b bis 5 Sl s S
S Sel (V0) 5 slacale Conas S
2l Sl &y gl o5l 5 olS Wy Ll

sl 0 o3l gla e

¥y

SRR JL S - IPVS T RSPV SO Wi SRE N5

S eslinal b gl o las 3 (SC Sl cylas o

Sheslial b St aydenl [2ST5 5 0 EC oKiws
A 5 Se3lll ze pH oK

SAS (s Ll assls 5l esbizal U (g,bel (gau 5o

s Word (glaasl 5 eslanal U Lajls sas N 9.4

Seslizal b i Kle anglis 2 plow) Excel

A plonil Lo )3 0 mlaws 53 (LSD) Ogesl

Cou g b
3 pShes lal g5 Shee (S5 98,90 Slawe
—ialesl Slio il ls 4 w6 g,
Copdee wealS ioll eslu ol 51 S sls LS
s el Sen 5 58 glacile a8 i
Jsdzr) 55 s sme Ao s SO Cla.dﬁ Syl
Sy s iyl s oLl (F
S L Sl o e il gl S
At Ll sl @ by e (e sl V)
35 S8 Ll il 5 e glacde s ad e SO
L e Jlas U kS el Sl adl oS o g 4,

Lyl 5 s 5, slacile (s ad 0 SO+ S



S ay

V€€ & b)loa.s SA 8,9 cé‘)} ‘_’Lé

‘K[oanoadsal ‘sjoAa] Ayiqeqoad o[ pue ¢4¢ 9yl 18 20UBIIUTIS PUB JUBDIJIUTIS-UOU SJBIIPUI ., PUE . ‘SU

Uy 6 **J.ﬂ?ﬂﬁ,%ﬂﬁﬁ%a_ﬁﬂﬂ%rio.\.ﬂ Ve

AD
¥6'8 968 89°C 19°¢ S6'S 9¢'8 98°¢ 8¢ PeE - B e
1011
il 0¥¥0C 60zEl 8¢'1 6+°0 96°0 S0 LT0 ¥1T 143 -
Juawadeuew
[013U0D oM patRISau]
% JuaWadueLie Sunue|J
wlS'1T sufOELE WS90LLT w 01T w850 €60 ST LT WELE 01 . _
sl
177 s xorEED
JuswaFeurW
|013U0D paam pajerSalu]
LITLT LECPPI8 .,O0LOBTIL 3761 .1 '8¢ WP .7 88 .L3Tl LIEEY S «C
TE Dy P e
juswddueLe Sunue|d
B°LS LISESLT .. 36819¢C LSTE LS8 «u C0°0 A HEiE LE9 [ e g
F01d
crol 9019 E1LSY 9T 810°0 ¥T°0 ¥y 8ET 6L'1 4 ke
Xapul PRIA sureis pod juerd Jad spod
1S9AIBH praik urein sseworg BM__“M:: ay) ur Spaas JO Jaquimpn _ﬂmm%%m pSusp JeaT Sy ued P
Hepo sl cpor Feo J0 FoM Jo _quinN Hov i P ‘5o e o e A0S
— Fos(c (P torey IO < e crie e o o . ™ oo
bLs . o =v

arenbs uBs s D

JUOWIDTBUBW PadMm PaleISaul pue juawdsuelte Sunueld Aq paouanpjur sjren 2dueuiofiod pue ymols 8admod Jo doueLIBA JO SISA[BUR JO SINSIY €I[qBL

2P |- aly (e e oD € sopd e (7 o) D aem qF (R0 g € rd o i o ) o ¢

Yy



£

O Ke g xS doxe [ gBAE o prie g CilS i)yl pd G oy

A" Frs’ +he Coy €57 Guipoam owm duo + asseSeq oueoredng

@ 45" #rx¢ yojnu osseSeq oueoeSng

éw 0 M.,L + 75 oy €0 Gurpaom JO SWIT) dUO + YOI QIS JEIYA\
2 s s yonur 2[qqnis e A\

o€ Loy €50 59D« oo1m) Surpaam puey]

7T oo v ool C (19§50 (Jonuo))) PaJOYul paam

Three-row cultivation ais, 4.

AT e’ 45 oy €7 Guipoom own ouo + dsseSeq oueoredng

2
N
a2 45 S yopnw asseSeq ouroresng 3
=
=]
AR 517 sd + R v €0 FuIpoom JO OUIN) OUO 4 YO A[qqNIS JEOYA .m
@ s s gorn a1qqMs 1eaYA 3
z
o
o€ Loy €50 50D« o01m) Surpaam puep] I
=

7o [Fee v o0 (519 §7) (JONU0)) PIIOAYUT PIaM
AR S+ Coy €50 Guipoam owry auo + assedeq sueoredng 3
>

7@ 457" #rx¢ yojnu osseSeq oueoreSng

éw s M.,L + R Ly €50 SuIpaom JO wir) AUO + YI[NW [GQNIS JBAYA
22 s s yornuw 91qqs ey

o€ Ly €50 59D «CC gomy Gurpeem puep]

T (oo s € (a1 £57)(Jonuo))) PaIoRJUL Pad A

Single row cultivation «i

180

160

140

S
N
—

(=3 =3
S 0

(wo) yyS1oy 1uelq
(@3 ¥ (M )

=3
=

=3
<t

20

b riSan p pfile dumlie -\ 02

Ll

R g SalS

(&Y

A sedde

G S il LSl W gyl

AL s gy dlei| o 53 s e gl LSD & 4031 31 salanal b (g 05 s M| S s

Figurel - Comparison of the average interaction effect of planting arrangement and integrated weed

management on plant height.
Means with the same letter are not significantly different at the 5% probability level according to the Least

Significant Difference (LSD) test.
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Table4- Comparison of averages of some growth and performance traits of cowpea under the influence of
planting arrangement and integrated weed management
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Least Significant Difference (LSD) test.
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Figure 2. Comparison of the average interaction effect of planting arrangement and integrated weed management on
leaf length. Means with the same letter are not significantly different at the 5% probability level according to the

Least Significant Difference (LSD) test.
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Figure 3. Comparison of the average interaction effect of planting arrangement and integrated weed
management on pod length. Means with the same letter are not significantly different at the 5%

probability level according to the Least Significant Difference (LSD) test.
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Figure 4.Comparison of the average interaction effect of planting arrangement and integrated weed
management on biomass yield. Means with the same letter are not significantly different at the 5%

probability level according to the Least Significant Difference (LSD) test.
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Table5 - Results of Analysis of Variance of Cowpea Traits Affected by Planting Arrangement and

Integrated Weed Management

Lg;lﬂ 455

Sl e S0LsMean square

Dl s e Sk | el Sk l
S.0.V Degree of freedom ) A MM . e
Electrical conductivity Soil pH
Blocks 5L 2 0.009 0.006
csls all
. 2 023" 0.005 ™
Planting arrangement
slacde J zs a0l e sl
oA 5 0.94" 0.63"
Integrated weed control
management
il e x 23S T
3o slacde J s s ns
Planting arrangement X 10 0.05 0.012
integrated weed control
management
o
34 0.05 0.009
Error
ST
S e - 9.89 1.26

Coefficient of variation

Aol s o pme S gy et PS5 Ao ey S Jlea! CEM 23 055 Lls g Sl sy '
** and * indicate significance at the 1% and 5% probability levels, respectively, and ns means non-significant.
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Table6 - Comparison of the average effect of planting arrangement and integrated weed management on
some weed and soil traits

28 S (oo et jgmd) Sl S S0l clia andel S
Planting pattern Soil electrical conductivity (dS/m™) Soil pH
Single row planting «s, K c.ils 2.3a 7.5a
Double row planting as, 55 c.il8 2.5a 7.5a
Three row planting «&s, 4w c.3l8 2.4a 7.5a
S slddle Gy pe
Weed management
(s'):’fj(.u«))'ﬁ_il;@a;}ﬂMLi 2d 79¢
Weed-infested control (no weeding) '
Weeding twice ; » glacile s 45 0 52 2d 7.2¢
Wheat straw mulch (18" 2ls Z 2.4ch 7.5b
s e St pdS S e
e £ & _ 2.4¢ 7.5b
Wheat straw mulch + one weeding
A S gl 2.8a 7.8a
Sugarcane bagasse mulch
Sugarcane oy 450 St i W80 2 Tab 7 8a

bagasse + one weeding

Ll s s o | éa.d 03 Ll e Soslis JBla- {)_,»ﬂ S eslanal b gyl game Ot S 2 G S slls 6“;‘:&\?‘
Means with the same letter are not significantly different at the 5% probability level according to the

Least Significant Difference (LSD) test.

ey A e S+ S S e s LS
‘))'ﬁ slacie Coxa EEaRt il 55 slace
Lo glacdle culs, hals 5 b 5l les J 28
sl pols laslil imman 5 UL i L)
Sl 5o, Shas (Sl o LS 6Ll
Sl s boss ULl L ails s S
5035 S il oo b d e S5 L
eslaul g slse L0 il 55 (gdae slge oyl
O 035 s aon 513 St 5 b o3lg 5l e
s s Ml 65,sls Slaal gl s Ll

.J)\bﬁ CK

L0

5 g5l
Sl S sl 0l ragn oyl 2 S sbe
sy Seabe iy s 4 ey 0 S
Losd oS ol 550 G 0 A 2
S e Sl sy (e 03 Al e bl
S Lply S L Gl sl oa slacile
S Ad Ll Fos n A Ulsea s 45
G sacde (Sipd s bl 0f 3 el
ols amds laslil 5 SLs e sb ) Lis
Sl ol S S el b g gl lde
LBk 5 oIl e SO Olgear Kl oo il
Loy o, Ses S 4 olaes ¢l G jlaos

S ol QLS Shagi ol sl aee s et



V€€ & D)Lou:} SA 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

References

1. Sinchana, J.K. (2020). Integrated weed management in bush type vegetable cowpea (Vigna
unguiculata subsp. unguiculata (L.) Verdcourt. PhD diss., Department of Agronomy,
College of Agriculture, Vellayani. India.

2. Fontes, J. R. A., Gongalves, J. R. P., & de Morais, R.R. (2010). Tolerancia do feijado-caupi ao
herbicida oxadiazon. Pesquisa Agropecuaria Tropical, 40(1), 110-115.

3. Barros, J.F.C., Basch, G., & de Carvalho, M. (2007). Effect of reduced doses of a
postemergence herbicide to control grass and broad-leaved weeds in no-till wheat under
Mediterranean conditions. Crop Protection, 26, 1538-1545.

4. Gherekhloo, J., Oveisi, M., Zand, E., & De Prado, R., (2016). A review of herbicide
resistance in Iran. Weed Science, 64, 551-561.

5. Robles, M., Ciampitti, I.A., & Vyn, T.J. (2012). Responses of maize hybrids to twin-row
spatial arrangement at multiple plant densities. Agronomy Journal, 104(6), 1747-1756.
doi:10.2134/agronj2012.0231.

6. Zhang, J., Wu, L.F., & Li, B.B. (2021). Weed responses to crop residues management in a
summer maize cropland in the North China Plain. Agriculture, 11(8), 46-60.

7. Freckleton, R.P., & Watkinson, A.R. (2001). Asymmetric competition between plant
species. Functional Ecology, 15, 615-623.

8. Sinchana, J.K., Raj, S.K., & Prathapan, K. (2022). Weed management in bush type Cowpea
(Vigna unguiculata subsp. unguiculata (L) Verdcourt). Journal of Tropical Agriculture,
60(1), 960-972.

9. Behgam, M., Amini, R., & Dabbagh Mohammadi Nasab, A. (2019). Application of mulch in
combination with reduced doses of imazathipyr herbicide in integrated management of bean
weeds, [ranian Weed Science, 15(1), 109-124.

10.Sakhvat, R., Ghanbari-Birgani, D., & Mirzashahi, K. 2018. Instructions for planting,
growing and harvesting cowpeas in Khuzestan. Publications of the Institute for Research on
Breeding and Seed Preparation. 26 pages.

11.Madani, H., Shirzadi, M.H., & Darini, F. (2008). Effect of plant density on yield and yield
components of vigna and tepary locak beans germplasm in jiroft, iran. New Findings in
Agriculture, 3(1), 93-104. SID. https://sid.ir/paper/183808/en

12.Moshtata. A., Musavi, S.H., Syiadat, S.A., & Fathi, S.A. (2012). Effect of sowing date and
plant density on yield and yield components of Cow Pea (Vigna sinensis L.) in Ahvaz.
Journal of Crop Production, 3(3), 229-238.

13.Afsharmanesh, G. (2014). The effect of planting pattern on grain yield and agronomic
characteristics of corn cultivars in Jiroft region. Journal of Agriculture. 71, 724-791.

14.Barbosa, 1.J., Sousa, H.C., Schneider, F., Sousa, G.G.D., Lessa, C.I., & Sano, L. (2021).
Mulch with sugarcane bagasse and bamboo straw attenuates salt stress in cowpea cultivation.
Revista Brasileira de Engenharia Agricola e Ambiental, 25, 485-491.

15.Mahmood, A., Ihsan, M.Z., Khaliq, A., Hussain, S., Cheema, Z.A., Naecem, M., & Alghabari,
F. (2016). Crop residues mulch as organic weed management strategy in maize. Clean—Soil,
Air, Water, 44(3), 317-324.

16.Bertino, A.M.P., de Mesquita, E.F., Sa, F.V.D.S., Cavalcante, L.F., Ferreira, N.M., de Paiva,
E.P., & Bertino, A.M.P. (2015). Growth and gas exchange of okra under irrigation, organic
fertilization and cover of soil. African Journal of Agricultural Research, 10(40), 3832-3839.

17.Sousa, J., de P.F., de Sousa, P.G.R., de Silva, L.S., da Alcantara, P.F., Costa, C.P. & Costa,
R.N.T. (2017). Initial development of papaya under doses of vegetable ash and mulch in an
organic system. Brazilian Journal of Irrigated Agriculture, 11, 1804-1812.

18.Jinxia, Z., Ziyong, C., & Rui, Z. (2012). Regulated deficit drip irrigation influences on seed
maize growth and yield under film. Procedia Engineering, 28, 464-468.

£



O So g (55 oo | o SIS oy prte 9 Sl Liul)] T oy po

19.Yang, D., Liu, Y., Wang, Y., Gao, F., Zhao, J., L1, Y., & Li, X. (2020). Effects of soil tillage,
management practices, and mulching film application on soil health and peanut yield in a
continuous cropping system. Frontiers in Microbiology, 11(4), 567-574.

20.Kebede, M., Sharma, J.J., Tana, T., & Nigatu, L. (2015). Effect of plant spacing and weeding
frequency on weed infestation, yield components, and yield of common bean (Phaseolus
vulgaris L.) in Eastern Ethiopia. East African Journal of Sciences, 9(1), 1-14.

21.Abiy, G. & Fasil, R. (2009). Effect of crop and weed management methods on weed control,
productivity and quality of Haricot Bean (Phaseolus vulgaris L.). Ethiopian Journal of Weed
Management, 3(1), 1 - 11.

22.Soleimanifar, A., Nasseri, R. & Karami, R. (2015). Grain yield and some agronomic traits of
grain maize in different planting patterns. Scientific Research Journal of Crop
Ecophysiology, 9(3), 447-460.

23.Amini, R., Dabbagh Mohammadi Nasab, A. & Qalandarzadeh, A. (2015). The effect of
mulch and moisture stress on some physiological traits, yield components and seed yield of
red bean. Journal of Agricultural Research. 13(4), 687-699.

24.Ghadiri, H. & Bayat, M.L. (2004). Effect of row and plant spacings on weed competition
with Pinto Beans (Phaseolus vulgaris L.). Journal of Agricultural Science and Technology,
6,1-9.

25.Ghoresh, F., Lakzian, A., Fatout, A. & Zabihi, H. (2019). The effect of different
managements of wheat and sugar beet plant residues on some chemical and biological
properties of soil. Iranian Agricultural Research, 17(3), 359-372.

26.Javadi, H., Rezvani Moghadam, P., Rashed Mosheal, M. & Thaqe El-Islami, M. (2019).
Evaluation of biomass yield and nitrogen and phosphorus efficiency indices of purslane
under the influence of organic, chemical and biological fertilizers. Journal of Crop and
Horticultural Production and Processing, 12 (2), 77-90.

27.Andrade, F.H., Calvino, P.A., Ciriloc, A. & Barbieria, P. (2002). Yield responses to narrow
rows depend on increased radiation interception. Agronomy Journal, 94, 975-980.

28.Babaeian, M., Javaheri, M. & Asgharzade, A. (2012). Effect of row spacing and sowing date
on yield and yield components of Common bean (Phaseolus vulgaris L.). African Journal of
Microbiology Research, 6(20),4340-4343.

29.Rabbani, S., Ordokhani, K., Aref. F., Zare, M. & Sharafzadeh, S.H. (2014). The effect of
organic mulches on soil properties and vegetative characteristics of caper (Capparis spinosa
L) for planting in coastal pastures of southern Iran, Journal of Rangelands, 13(2), 143-154.

30.Fang, S., Xie, B., Liu, D. & Liu, J. (2011). Effects of mulching materials on nitrogen
mineralization, nitrogen availability and poplar growth on degraded agricultural soil. New
Forests, 41(2), 147-162

31.Liang, Y., Nikolic, M., Peng, Y. & Chen, W. (2005). Organic manure stimulates biological
activity and barley growth in soil subject to secondary salinization. Soil Biology and
Biochemistry, 37, 1185 - 1195.

32.Turmel, M.S., Speratti, A., Baudron, F., Verhulst, N. & Govaerts, B. (2015). Crop residue
management and soil health: A systems analysis. Agricultural Systems, 134, 6-16.

33.Lou, Y., Xu, M., Wang, W., Sun, X. & Zhao, K. (2011). Return rate of straw residue affects
soil organic C sequestration by chemical fertilization. Soil and Tillage Research, 113(1), 70-
73.

34.Hosseinian, S. & Majnoon Hosseini, N. (2015). Studying the effect of irrigation interruption
at the flowering stage on yield and yield components of nightshade genotypes. [ranian
Legume Research, 6(2), 99-108.

35.Marsafari, M., Kurdi, S. & Tahmasbi, Z. (2016). Correlation and causal analysis of grain
yield and related traits in some bean genotypes. Bi-Quarterly Journal of Plant Crop
Sciences, 6(1), 33-44.

Ly



V€€ & D)Lou:} SA 8,9 c‘;ﬂ)} ‘_,LN.S .\AJQS

36.Shabani, A. & Sepaskhah, A. (2019). A review of harvest index estimation in crop modeling.
Iranian Agricultural Research, 38(2), 1-8.

37.Makari S. & Afzali S.F. (2018). The effect of corn, wheat and green sugarcane residues on
soil properties. Environment and Water Engineering, 4(2), 136 — 123.

A



