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Abstract

To investigate the effect of irrigation frequency and nitrogen fertilizer on the yield of two red bean genotypes, an
experiment was carried out in the form of factorial split plots of completely randomized blocks with four replications at
the research field of University of Tehran in 2016. The main factor included the irrigation cycle (7 days customary in
the region, once every 11 and 15 days), nitrogen fertilizer required by the plant (zero or control, 50% and 100%
nitrogen) and red bean cultivars (Akhtar and D81083) as sub-plots. The results showed that the irrigation cycle
significantly decreased plant height, number of pods per plant, number of seeds per pod, kernel weight, biological yield,
seed yield and harvest index. The use of nitrogen fertilizer also significantly increased the values of other traits except
the number of seeds per pod. Akhtar cultivar had the highest plant height and total dry matter, while the highest seed
and biological yield was observed in D81083 line. The interaction of irrigation cycle and nitrogen fertilizer on 100 seed
weight and harvest index was significant. The highest water consumption efficiency (0.44 kg.m®) was obtained in the 7
days irrigation treatment with 100% nitrogen fertilizer in D81083 genotype, but the highest nitrogen consumption
efficiency was obtained in 50% nitrogen fertilizer (12.5 kg seeds per fertilizer unit) and in higher nitrogen consumption,
despite the noticeable increase in grain yield (3%), nitrogen consumption efficiency decreased by about 41% and water
consumption efficiency decreased by about 5%.

Keywords: Low and severe drought stress, Bean genotype, Seed and biological yield, Urea fertilizer.

Introduction

Iran has a dry and semi-arid climate, and water shortage is one of the basic problems of agriculture, and two-thirds of
the agricultural lands are located in semi-arid and dry regions. Drought is one of the most destructive environmental
stresses that reduces the performance of crops, especially beans, more than other environmental stresses. In an
experiment on beans, it is reported that between different levels of nitrogen (zero, 45, 90 and 135 kg of urea per
hectare), a significant difference was observed in terms of yield, and with increasing nitrogen application, grain yield
per unit area increased. So that the highest seed yield was obtained with an average of 3144 kg.ha' with the
consumption of 135 kg and the lowest yield with an average of 1986 kg.ha! with the consumption of 45 kg of urea
fertilizer per hectare. The yield difference between different levels of urea was attributed to the effect of nitrogen in
increasing the number of pods and the average weight of 1000 seeds. Therefore, considering the importance of the role
of drought as one of the most important stresses faced by the plant and its effect on reducing the amount of production,
as well as the need to use nitrogen fertilizer for its biological stabilization, in order to achieve acceptable yields, this
research was conducted with the aim of It is necessary to identify the effect of different levels of irrigation and nitrogen
alone and together on bean yield, to determine the efficiency of water and nitrogen consumption under water stress
conditions, and to determine the most important fertilizer treatment required by beans under water stress conditions.

Material and Methods

To investigate the effect of irrigation frequency and different levels of nitrogen fertilizer on the yield and yield
components of two genotypes of red bean, an experiment was conducted in the form of factorial split plots in the form
of completely randomized blocks with four replications in the research training farm of Tehran University of
Agriculture and Natural Resources Campus (Karaj), was implemented in the crop year 2015. The experimental factors
include the irrigation cycle (7 days customary in the region, once every 11 and 15 days) as the main factor, the nitrogen
fertilizer required by the plant (zero amount (control), 50% and 100% nitrogen consumption) and red bean varieties
(Akhtar and D81083) were considered as sub-plots.

Result and Discussion

In general, the results of this study showed that increasing the frequency of irrigation (more than once every 7 days)
significantly led to a decrease in growth traits and finally a decrease in seed yield in red bean cultivars. On the contrary,
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increasing the use of urea nitrogen fertilizer led to the improvement of growth traits such as the amount of dry matter
produced per unit area, harvest index and finally improved the components of yield and grain yield. In addition, in
relation to the effect of different levels of nitrogen, the highest grain yield (2777 kg.ha*) was obtained in 100% required
nitrogen fertilizer, and since the yield corresponding to this treatment with the yield corresponding to 50% nitrogen
fertilizer consumption There was no significant difference and due to the fact that the highest agricultural efficiency of
nitrogen consumption was obtained at 50% nitrogen and the lowest at 100% nitrogen consumption, also the highest
efficiency of nitrogen consumption was obtained in normal irrigation and the lowest of this trait. It was obtained under
severe water deficit stress (15 days irrigation cycle). Therefore, in order to reduce environmental damage, it is
recommended to use a lower amount of nitrogen fertilizer in the conditions of water shortage stress or drought stress,
but in conventional irrigation without stress, it is better than 100% of nitrogen fertilizer required by the plant to achieve
a higher harvest index. be used. In relation to the comparison of red bean cultivars, it was observed that the D81083 line
had a higher grain yield (2729 kg.ha?) than the Akhtar variety (2514 kg.hal), so that the rate of yield reduction and
harvest index of the D81083 line under water stress conditions was lower than It was Akhtar's figure. In order to make
optimal use of limited water resources, the use of D81083 line seems desirable for cultivation in similar conditions in
this region due to its earlier maturity and higher dry matter production.
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Table 1: Soil physical and chemical traits at experimental location
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Table 2: Variance analysis of the effect of irrigation cycle and nitrogen fertilizer on agronomical characteristics & yield of two red bean genotypes.
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Nitrogen consumption ~ Water consumption - L . . 100 seeds Number of seeds Number of pods . df
e - Harvest index Biological yield Seed yield . Plant height
efficiency efficiency weight per pod per plant
18.01™ 0.0015" 18.6™ 851292.2" 222088.6™ 10.1™ 0.11" 7.6™ 13.2™ 3 Rep.) Sk
Block (Rep.)
196.9™ 0.0925™ 162.7" 125048284.8™ 21258782.1™ 595.4™ 5.78" 69.8" 129.02™ 2 RGBT
Irrigation cycle (1)
26.61 0.0024 21.3 1007363.7 105261.5 4.8 0.77 7.8 5.2 6 a sl
Error a
68.25™ 0.0102™ 2.3 4454094.5™ 922501.2™ 117.5™ 0.44m 44.02" 55.09" 2 (N) o397 955
Nitrogen fertilizer (N)
120.47™ 0.0142™ 4.2 6632567.6™ 834373.6™ 3.7 1.36 193.3" 399.03™ 1 ©) %
Genotype (G)
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N x
11.39™ 0.0161" g.4m 694421.7" 38524.6™ 2.7 0.05™ 7.2 7.3 4 TN Oh S X )l
IxNxG
13.58 0.0014 49 598003.8 93777.0 45 0.28 6.7 5.8 45 G
Error b
9.87 10.83 6.2 10.3 116 6.8 13.0 16.3 6.1 (30,3 Sleedd o 75
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* **and ns: indicate significance at the 5%, 1% probability level and no significant difference, respectively
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Table 3: Main effect of irrigation cycle and nitrogen fertilizer on agronomical characteristics of two red bean genotypes.
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consumption Water consumption Harvest index (%) Biological yield Seed yield (kg.h) 100 seeds Number of Number of Plant height
i -3 -1 . H
efficiency (kg.kg™) efficiency (kg.m?) (kg.h™h) weight (g) seeds per pod  pods per plant (cm)
9.9° 0.38° 38 9461° 3529 36 45° 17.3° 36.0° 59, Y
7 days L
. SH! 90
7.2 0.38° 34° 7914° 2686° 30.4 41%® 16.1° 30.4° 59, Irrigation
11 days cycle
5.1° 0.31° 33 4968° 1650° 26.1 3.5 14 26.1° 525\
15 days
8.9° 0.37° 355 74942 2686 31.2 41 15.9° 38.4° 397 22y b e
Nitrogen 50% O30y
5.8 0.35" 35 7854° 2777 328 42 17.1° 40.8° 39 %2, )t Nitrogen
Nitrogen 100% fertilizer
6.9° 0.34° 34.6 71440 25147 30.1° 3.9° 14.2) 41.4° 72 s
Akhtar Genotype S 95
6.1° 037 351 77510 2729° 316" 420 17.4° 36.7° DB1083 sy Genotype
D81083 Genotype
7.4 0.36 34.9 7448 2621 30.8 4.0 15.8 36.0 oS
Mean

_\3)‘..\3 d)lo‘s;.u usLm d)Le—l ).!a.a )'l OF 2 50 ‘SJ"“"" u.é).> g_i.) Lgl)lb dl.bw.i)l-uﬁ
Means with a common letter in each column do not have statistically significant difference



VPV lamo) g b 1VeF-AY Olxiuo /990 6 )lols [pgaw § Sy Al /Gbl.f ARy ‘5,51'.5

5 ‘CI;L“:/’) Sl oad by, e lddons 5l 5 lags
(2004 ., Son

4o o Slos

5 09 355 «5ykel y90 Bl sloplas e sols il lg 452
i (V J9d2) 09 looine ails o Sloe o
pomre ikl Jo GBS 0 0,8 5L YOV s 5 )Shae 50
QLS 5 )55 LS VP0) (T i i inS 5 039, ¥ 9o b
AV Joaz) el Cawots (03, V0 199) s (ol o5 5 o
labaxde B jobay (Sid 25 aS wo S (515 e
@32 sk (ol ul Gliee a5 0l alS ) Lol o Slee
23390 Slapd) g GBS Db (A 989 Oloj 4 Aty
s 0, Shae lime i 2010 (o) San 5 8 aloh) o
5958 995 o yd Vev 0 (LiSe 3 0,85 LS YVVY)
OLSe ;0 255 LS V1) 0 Shos (l5ee (2 505 9 (B pae
daslio (Y Jgaz) ael Caws 4y (055 (9) ol jles o
DBL0B3 (2 45 ols 5L 50,5 L) i 59 (ot (Sl
G (LS 40 0,59 YYYQ) (65 gt ailo o ,Shos (glylo
Y Jaaz) cnl (LS 0 0,55l YOVE) ol 48, «
S ojlasily Cawl e als oSl ol 1S 590 oo
2 50 ol dgaaS i Jleel b ol anils cusal O s
U Coos ainen ails 5 ,Shas il a5 oS w5l al> e
laasil, 55 (017 o) LSt 5" Lty jlolS3) 0,5 o 4,3
5038505 35 et s g Shas o5 ol ] 51 S
s s 5 Shas il il o 5 5,5 Ly il
5 "L sl 035 als (39 5 43gr 50 Ve Slaws o l38l
Ol oz Jmol @l Sl iz es (2018 () Sen
sleslaul o 1y oS HUlyy Sis i oS o5 blatl
=1y als o Slas g ools als 5g 500 auile olde yolic
L poye bl buld b aslie o 059,55 055 Jloel b
GBS e Gl ;00 @l b oS wls oS Jlo
5 L) iy gle e i byl b o ails o ,Slee
Q019 ) San

4. Ayaz

5. Emam

6. Ntukamazina
7. Chekanai

'

S o ailo slass

5 6okl yg0 5l as ols s Slao Luils s 4528 mls
Logd e joails slawi oo oV Jlais! mhaw )0 Co9d5
als slaws jals el Sis s (Y Jgoo) ol o sine
B o alily vlass liae oy 5 s 45 (5 ebody Al B o
O Ol 02505 5 (395 ¥ 599) pamyo )l 5o (FIOY)
Jeaz) el Cewody (039, VO ,90) ol wad s jo(Y/0F)
aSls olass (339 hlize ol 3B (nSilie dglie (Y
O Llod ol 5l Laylesd s a5 ol i MLe o
Ol pliize (B (V Jeoz) o jlas 0529 (5o sixe
SLg (—ialy 0599 50 sk, 1 L )lleS 45 sisged
5 el ) aad o alS 1) e jo dils slass dgas Jio
5o adils olaal az 2 4 Sl ouds asiin (2021 () Sen
odbode dlge JUI sl 6 55, 0P wl S DU
72 017 (S o T Lz Dholy) sl walys- S92 54
Sl 4 e g el ol alH el o Lile
B o adils slasy iolidl 8,k slas aalgs o ,Slae
ot s ol aS oo e Job 4y (K 5 009 dgue
2l oo ol S Sy J S

ailodws 439
O35 355 50 s )ll 90 GRS oy byl a3 s
OB L loas (59 e a5 (V SKS F Jguz) ol oyl
a8l Gl ()59 Bpae b (Js als gLl 550 sl
33 (p S YVIP) dilsss (355 Oliee (PGt 855k ol
2 Ol Ol e 5 o 2y Ve g Jloy )l
ael Cwna (p, S YYIY) 095 B pan pae g oyl 1
a8 3ls las 5o 8 Lugl 08 99 (eSSl alite (T Jgu)
S (p,5 YVO) (65 i ailoaus (59 (sl,)lo DBL083 1Y
539 dmyoo i (V Jgo2) Sl (25 Y0 1Y) 221 08, 4
Cde DL pudy al> 0 0 ogadan (Sis
Ot 5ngid Ll g (gt ate (5ludguone
asls acd 0,90 Jedo o oligS iz en g wlo 4 olge
oale el S 1) dilsas 59 9 adls ojlasl ascs ;o g 0050,8
St s e STy 5o Lyl aloas o5 el 0l
L aS ouls 5,158 2021 () Ko 5 T 900g,) (yliioee Loy
Ll b g ailsss (359 28 psee yEl Gl bl

sl (59 Gl 39k 095 il sl SleS e i

1. Jumrani
2. Padilla-Chacén
3. Rodifio



w3397 9 9T Bpae )5 0 Shoe (3510, 508 g (Soms (ygimo

w oo g 100%N
Hoo= B R
2 e s
§ 4 &=

Y A8 o

S8 T § g Lo

= 2 ﬁ 84 50N

25 957 ew

g

A0 -y L0
g A s
o ow o
.E| _n S r (R

100 seeds weight

0397 995 5 okl 599 bicas Lugd ailoss (39 eSile anlie ) JS
Fig. 1: Mean comparison of bean 100 seed weight under the influence of irrigation cycle and nitrogen fertilizer
(35,05 (5,0 e BB 0o 13 O Jloil gl 50 5851 yae3] bl g lal Ll 5l oS e By (slls sl pSile)
(Means with a common letter, based on Duncan's test, showed statistically no significant difference at the 5% probability level)

355 5 )bl 535 GBSy 5eSiles dglin (F Jguz) ool
O a5 b plas cdlo p (at Ll Gliee p (5950

deo )3 B Byan g o3 ¥ pgye )kl o Cdlsy a3 lo
OSile alio (¥ JS8) del Csdy (45905 095
Sl s Glie s s 50 olel 90 SR
5 P e )bl o SBlop (aSL (e 45 Sl LS
5 =51 085 50 O Ul (S 5 23] o8, 5 DBLO83 (Y
$9) ‘5_.:‘;.3.144.)'] 50 (Y IS ol Cwsts uas ‘Sﬂf‘,f S
ad> o j0 Ol 0geS Sl jo ccildp asls malS g
2 P9 OV Gllen 5 (0)S) 0d (5)155 b (25
PR VU4 g+ IR NPT B W G U PRV P E

Jolo s 4 4z g3l (2006 iy 5 o8) ol ol Loy
al> o )0 ogasay (Sid S Jleel 5708 (b Gl o
e dopl o) g sl da JS shaad 2alS &b 5l o2l
AFLD SR ledn 5B e SBly (a3 alS

20wl olasd @igy o AME slawy alS 5,k 5l s
03,5 o golaidl o Slae ol o dadils 5 9 BN
Cou Calilop qasle als o gae Gliise Ko b b as
5 L) cils Glst e Jsene Lug) pB)1 o 5 Ll

(2019 ] (Ko

1. Hay and Porter

'

S 59lgm 0, hos

59 1 039 s)lsgine 5l plis b esls (il g 4 525 gl
0oy ) Jleizl s (8 cadgil g (59,05 055 syl
Shat Sy an it ¥ Jpir) ol S5l 8,Khas
V pso sl j99 50 (LS 10 0,55LS AFFY) Sujslo
O 5o (LS 50 0 S 5LS FAPA) o (e 00505 5 039,
(Y Jgoz) sl cwsan (55lal 039, V0 90) 2w ol

45 ol i G 095 Blisee polans (o el dunlle
(LS 50 0,55 LS VAOY Sojedan o Sdee e o 5 st
do)3 0 g jbesd cnl (w5958 355 w3 Ve e o
S 9 (Cmblai oy (610 gme IS (59 705 555
355 g 9ol las po (LS o 0 ,T5LS £A98) () jee
Log sy 99 0me (el dlin (¥ Jgo2) el cewoay

Suig)ym 3, Slac (sls DBLOB3 (oY a5 sl L 5,5

FE 8y an o (LS 0 0 S5 LS VVOY) (6,5
5900 pladzee (Y Jga) sl 009 (LS )0 6,55l VITD)
ol 5o Lol Su5elsn o0,Sles a5 w00 ,S (015 58
QL0 a5 ol 5 i 5815 (513 sina st

oy Ll
593 Al over g 5l plis (il g 4525 5] Jol> gl
5 &bl 30 103sr 9555 bl y3d RS ey vl
30 (deeys YAIY) cils oz ls liae 0 5 s (Y Jgo2)
YYIV) cdlo s (asls oliee 0305 5 0355 V pgmre )k
Cwddss (65kel 09, V0 0,50) dads oleS (25 0 (oo



VPV lamo) g b 1VeF-AY Olxiuo /990 6 )lols [pgaw § Sy Al /Gbl.f ARy ‘5,51'3

3 Iﬁl LT
o8 e

2 f b E 0

e LTl :

LB M En

Re & 0%

S8 - op, 100N
=] ool ¥

v w o a B S sy
T g+

18 487 ow

K E = l00N
b o .

. .y H‘; el ST

| - 0%l

gl

" 8 e

() by gy

Harvest index (30)

03975 955 5 )kl 9o e Lug il (a3 ls (Sl aglie ¥ S
Fig. 2: Mean comparison of bean harvest index under the influence of irrigation cycle and nitrogen fertilizer
(5,105 (5 s gime WS 0o 0 O Jlazsl rlaws 3 5Sils y903] (ulil e ybol Bl 31 oS e By (6l s (sloSiles)
(Means with a common letter, based on Duncan's test, showed statistically no significant difference at the 5% probability level)

o
R .
£ TR

3 8 %87 Arhar

o 8

E R

&i % o .EI

O AN =

'4“. _5 = 5
£F.

gg7
&

20 30
(23] ooy sl
Harvest indax (%)

Lsd 08 5 )kl 59 B Logl ctlo p (a3t (eSile aglie ¥ IS
Fig. 3: Mean comparison of bean genotypes harvest index under the influence of irrigation cycle
(35,05 (5,0 o BB a0 10 O Jloi] s ;0 5SSl a03T bl g ylel Llod 5l oS piin By (51l (sl 0 S5le)
(Means with a common letter, based on Duncan's test, showed statistically no significant difference at the 5% probability level)

S DHge ;0 Wdged Gleie LasQT 3l caillae «(2003) \O_.f
SgaS shls S o igrs 885 pae ol o

Slo Ll O B pae ylens]) 59 0

0395w Span £y 2,8
Jsuz) ols olas 3958 365 5 )kl j90 S eay gl
Sfles Wiz pp 59 ok GRIBIL aS (0 UG oY
3 O59x SBpan ol 0 S G (Jy @Bl l38l Jsaze

1. Al-Kaisi and Yin

Sl & pao 1,5
Oors 055 5 kel ssd SRy (eSile amlie @l
@bl ook o5 ol Glas cosgiy o (F S oV Jou)
Golel Sl 5o (caSayie 4o p,SelS /FF) O Byae
3 (PBras (iere 095 deps Ver bolen 039, Vopga e
13 Sk 1Y) T G ran LIS oS 5 DB1083 Y
) 50 395 Bpae pac g wad 8 jled )3 (GuaSle ke



Vs oo ol eolatul BB 50 lade g Sy iws i
dole U7 &5 loy woges glie (2010) o Sen g
0595 by polie Bras e olS Wb, eaiiSogue
byl b co a5 Jb o w0y wlys diksge oS wl, iy
Sl ) oS (iagy oy (59,8 995 0l Sugh, S
Ol G525 gyt Gl (sdugy oy Ll L g e
9990 00 4l Bk cpl G S )0 99290 Zugb 5 Wl o
2 el e gady Sasesle plie JalS 4 e ol
D9 g0 B39y SBpae )5 el 5 (S ran (y5g ks 9>y

w3397 9 9T Bpae )5 0 Shoe (3510, 508 g (Soms (ygimo

30 9 (Y Jgo) W Cewdds Bpan gyl 095 G,y B
Grae LS oSl Gl wéyde o] ol Gya
G550 2L Gl (p S a5 sbar ol awlS (59 500
9 gy My m Jol (39,0 by Bpas &8y 0 (0
Ol pnS e g 0010 o (pdugy Ay S @ 1y (o)
P Ol cwl oad wls o,Slee alS 5 siug, o
Gl 4 g e ) 05908 0,8 YL el 0 (595
300l Cos S cugb, s bl il yo paie ol Gds
Casb, 4 ol (N Oigys 58 (S 8 llpd

Dewoes T Tmmm £

def

=
E ol
= _-‘;1-,-_11:;: [T f2h
a
. § p = D083 JITTTTIITITATITITTOTOTOImmmmy ¢
B _S' E e
g i -
j 5“ i atchear JITTTTTTTTTTTTTITTITIONTOONNN =h
y o DS1083 [T gh
_'E ;\: =
B 7 Atchear JUTITITITTTTITOTITITTINIODD f
o S
3 E =]
o '—': - ﬁ
e - Hom
o ﬁ 255 =
e oGen g
& g B S — i
. 2
£ » DS1033
A = =
Ta M = b
g 8 =]
Alchtar B
8
E, z D818
§ :I:I:I:I:I:I:I:I:I:I:I:I:I:I:l:I:l:I:I:I:I:I:I:I:I-I-I-I-I NN NN NN bcd
}_-;‘ EI - z I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:I:l:I:I:I:I:l:I:l-I-I-I-I-I-I-I-I-I-I-I-I- bc_d
. oo =
f3° F
DE10s3
=
= P

(ofiayme 40 p 8ol LT B pme IF

Water consumption efficieney (lz.m’)

Lagd ©f Bran (2Ll Geadsdh x 39555 955 % 6okl 430 S0 5eSlee Al ¥ IS5
Fig. 4: Mean comparison of the interaction effect of irrigation cycle x nitrogen fertilizer x bean genotype on water
consumption efficiency

(35,05 (5,0 cmo BB 0o 10 O Jloi] gl ;0 5SS1s yg03] bl (g ylel Llod 5l oS yiiin By (5115 (slapuS5le)
(Means with a common letter, based on Duncan’s test, showed statistically no significant difference at the 5% probability level)

1. Zakia



VPV lamo) g b 1VeF-AY Olxiuo /990 6 )lols [pgaw § Sy Al /Gbl.f ARy ‘5,51'.%

1005l et bbb bbb

A

by

y A G g

N LI 1} .

AR REREERR 1111111111111 1118
e
Sl B 1 o 100%N FEEETERRITTREINN o
RO = T I A
22345
e O R 111111 1111
TR T F10ma] $tettiiiiiiiiiiied

i le i _'.».

: B -

§ 3 27 socav (AN =

6 g 12

(e 355l 0 gl s wilo o Fle o FolY e md Bpme oy S

Mitrogen vse efficiency (kiloeram of szed vizld per vnit of fertilizer vsad)

0395 955 % )kl )9 S Coi Lugd (35, Brae 2Ll ke anlie B IS
Fig. 5: Mean comparison of the interaction effect of irrigation cycle x nitrogen fertilizer on nitrogen consumption
efficiency
(85,185 (5 s gime WS 0o 0 O Jlazxsl laws 3 5Sils 03] el o es Lol Bl 51 oS jie By (sl (sl Siles)
(Means with a common letter, based on Duncan's test, showed statistically no significant difference at the 5% probability level)

Sewsdy (059, 10 5kal 599) wad olpS s jo cio
Slod—o Jdli jolatoa 4o )3 (¥ Jyoz) al
22 G505 s 985 el 0eb s drogi aelen
o Laloo, T oolaiwl Slis s Ly ol o5 L bl s
ooy Ve ol ol e GRS g g psmre )k
Sty (azld 4y (litws sl olS 5L50 )90 (5955 095
Log) pl3,l aiolio L adayl, jo (Y JSK0) 098 oolawl YL
415 o, Slac (5),)s DBLOB3 (Y S 4 sanlice a3
A ) Lol (LS 0 0,55 LS VYY) (65 e
GolS Gl 4S5 p9bany g (LS y5 0, S5LS YOV F)
i Ll b o DB1083 oY ils, asli g o ,Shee
Slacute @l pshaiens 05 231 68, 5l ol oS
S oy095 J=Joa; DBL083 Y sl solaiul ¢ ol dgaome lio
alie bl o eSS Gl i S oole adgi g y0g

ey o0 ke Sl 4y adlais )l

9k QLSS 55, V5l i) olel a0 lidl ( S jsboas
ol coly jo g gud, Glae Lials 4 e (gl e
G ycn ialidl ol O s o, Lol ol5] ails o Slac
Hlade aiile ol (guls) Blao Sgugy crge 09l (S3g S 365
Coledyo g cuils py at s (e axly o sudy Sis oole
(Y Jgoz) 9008 Lo asls o, Slae 5 0,5ae sly>l g0
Ot o <9 ilises zolaw 1L adal) o (] pegdle
oy Ve o (LiSe 10 6,56LS YYVY) dils o Slae ol5e
Oliee 45 2l 5lg o ol 5Lis 50 (4595 995
B & bgrye s Slos lie b Lo (ol s bgaje alls 5 Shoe
Jeaz) cilas g,lo Sre Sglds 59 5 e 95 do )
Sran ey LS Gl (p 5 Gt &S enl s 4 g (7
Ve 0 ol Oliee GaeS 5 Gs weps B 5o (3955
ez (O JSi) 0l Jols (59 i B e do o
e 5 Jley skl 5o Gisrs Grae 2L (n ke

&L

Ahmadzadeh Ghavidel, R., Asadi, G.A., Naseri Poor Yazdi, M.T., Ghorbani, R. and Khorramdel, S. 2018. Effects of
plant density and cow manure levels on growth criteria of bean (Phaseolus vulgaris L.) cultivars. Iranian Journal of

Pulses Research, 9 (1): 12-28. (In Persian).

Al-Kaisi, M. M. and Yin, X. 2003. Effects of nitrogen rate, irrigation rate, and plant population on corn yield and water

use efficiency. Agronomy Journal, 95: 1475-1482.

Ayaz, S., McKenzie, B. A., Hill, G. D. and McNeil, D. L. 2004. Nitrogen distribution in four grain legumes. Journal of

agricultural science, 142 (3): 309-317.

Chekanai, V., Chikowo, R. and Vanlauwe, B. 2018. Response of common bean (Phaseolus vulgaris L.) to nitrogen,
phosphorus and rhizobia inoculation across variable soils in Zimbabwe. Agriculture, ecosystems & environment,

266: 167-173.



w3397 9 9T Bpae )5 0 Shoe (3510, 508 g (Soms (ygimo

Christian, J., Hui, D., Kaur, N., Kieffer, C., Moghaddam, S., Touray, A. and Borlay, J. 2023. Effects of variety and
planting density on mungbean Eco-physiology and yield in the southeastern US. Agricultural Sciences, 14 (7): 898-
914.

Daneshian, J. 2000. Ecophysiological study of water deficit on soybean. Ph.D. Thesis, Azad University, Science and
Research branch, Iran. (In Persian).

Ebadi, A., Tobe, A., Karbala'ee Khiavi, H. and Khodadoost, Z. 2006. Effects of mineral nitrogen consumption on
soybean yield and yield components in water deficit conditions. Pajouhesh and Sazandegi, 71: 51-57. (In Persian).
Ebrahimi, M., Golbashy, M., Bihamta, M.R., Hoseinzade, A. and Khialparast. F. 2011. Evaluation of relation of grain
yield with important agronomic traits of white bean (Phaseolus vulgaris L.) using different analyses methods under

normal and water stress conditions. Journal of Crops Improvement, 13 (2): 27-40.

Emam, Y., Shekoofa, A., Salehi, F. and Jalali, A.H. 2010. Water stress effects on two common bean cultivars with
contrasting growth habits. American-Eurasian Journal of Agricultural & Environmental Sciences, 9 (5): 495-499.
Gebre, M. G. and Earl, H. J. 2021. Soil Water deficit and fertilizer placement effects on root biomass distribution, soil
water extraction, water use, yield, and yield components of soybean (Glycine max) grown in 1-m rooting columns.

Frontiers in Plant Science, 12: 581127-581127.

Ghorbani Gilayeh, H. and Ashouri, M. 2018. The effect of planting density and nitrogen fertilizer on yield and yield
components of bean in Roodsar. Electronic Journal of Crop Production, 11 (1): 73-84.

Godoy Androcioli, L., Mariani Zeffa, D., Soares Alves, D., Pires Tomaz, J. and Moda-Cirino, V. 2020. Effect of water
deficit on morpho-agronomic and physiological traits of common bean genotypes with contrasting drought
tolerance. Water, 12 (1): 217.

Hashemi, A., Koochaki, A. R. and Banayan, M. 1988. Increasing the yield of agricultural plants (translation), Mashhad
Academic Jihad Publications. p. 287. (In Persian).

Hay, R. and Porter, J. 2006. The physiology of crop yield (2" ed.), Blackwell publishing, Oxford.

Jumrani, K. and Bhatia, V. S. 2018. Impact of combined stress of high temperature and water deficit on growth and
seed yield of soybean. Physiology and Molecular biology of Plants, 24 (1): 37-50.

Karami, S., Modares Sanavi, S. A., Ghannati, F. Keshavarz, H. and Pourdehghan, M. 2019. Influence of foliar zinc
application on yield and physiological traits of soybean under different irrigation regimes. Iranian Journal of Field
Crop Science, 50 (1): 119-128.

Kazai, P., Noulas, C., Khah, E. and Vlachostergios, D. 2019. Yield and seed quality parameters of common bean
cultivars grown under water and heat stress field conditions. AIMS Agriculture and Food, 4 (2): 285-302.

Kuete, V., Viertel, K. and Efferth, T. 2013. Ant proliferative potential of African medicinal plants. In Medicinal Plant
Research in Africa, Elsevier. (pp. 711-724).

Lambers, H, Chapin, F. S. and Pons, T.L. 2008. Plant physiological ecology (2 " edition). Springer, New York.

Nadon, B. and Jackson, S. 2020. The polyploidy origins of crop genomes and their implications: A case study in
legumes. In Advances in Agronomy, Academic Press. 159: 275-313.

Ntukamazina, N., Onwonga, R.N., Sommer, R., Mukankusi, C.M., Mburu, J. and Rubyogo, J.C. 2017. Effect of
excessive and minimal soil moisture stress on agronomic performance of bush and climbing bean (Phaseolus
vulgaris L.). Cogent Food & Agriculture, 3 (1): 1386769.

Padilla-Chacén, D., Martinez-Barajas, E., Garcia-Esteva, A., Leal-Delgado, R., Kohashi-Shibata, J. and Pefia-Valdivia,
C.B. 2017. Biomass remobilization in two common bean (Phaseolus vulgaris L.) cultivars under water restriction.
South African Journal of Botany, 112: 79-88.

Rai, A., Sharma, V. and Heitholt, J. 2020. Dry bean (Phaseolus vulgaris L.) growth and yield response to variable
irrigation in the arid to semi-arid climate. Sustainability, 12 (9): 3851.

Robertson, M.J., Fukai, S. and Peoples, M.B. 2004. The effect of timing and severity of water deficit on growth,
development, yield accumulation and nitrogen fixation of mungbean. Field Crops Research, 86 (1): 67-80.

Rodifio, A.P., Riveiro, M. and De Ron, A.M. 2021. Implications of the symbiotic nitrogen fixation in common bean
under seasonal water stress. Agronomy, 11 (1): 70-87.

Safapur, M., Khagani, Sh., Amirabadi, M., Timoree, M., and Bezian, M. 2019. Statistical study of the effects of
irrigation stress on phenological and agronomic traits of white bean genotypes. New Agricultural Findings
Magazine. 3(4): 378-367. (In Persian).

Saleh, S., Liu, G., Liu, M., Ji, Y., He, H. and Gruda, N. 2018. Effect of irrigation on growth, yield, and chemical
composition of two green bean cultivars. Horticulturae, 4 (1): 3.

Semba, R.D., Ramsing, R., Rahman, N., Kraemer, K. and Bloem, M.W. 2021. Legumes as a sustainable source of
protein in human diets. Global Food Security, 28: 100520.

Silva, A.J.D., Magalhaes Filho, J.R., Sales, C.R.G., Pires, R.C.D.M. and Machado, E.C. 2018. Source-sink relationships
in two soybean cultivars with indeterminate growth under water deficit. Bragantia, 77 (1): 23-35.

Van Schoonhoven, A. and Voysest, O. (Eds.). 1991. Common beans: research for crop improvement. CIAT.

Zakia, I.A., Dawelbeit, S.E. and Salih, A.A. 2010. Effect of water stress and nitrogen application on grain yield of
wheat. http://www.arcsudan.sd/proceedings/.

\o7


http://www.arcsudan.sd/proceedings/



