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Effect of drought stress and nitrogen fertilizer levels on physiological
characteristics of two red kidney bean genotypes
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Table 1. Analysis of variance for physiologicalitsaand grain yield of two red kidney bean geno$yfedrought stress and nitrogen fertilizer treattae

MS) Sy o Kl
_ >
B a N ()
3 ) © o 8 g Ql) %
b 5 .3 uwg B FRR - 3
5 = S o 2 0o @) w S ® 3 2 \% =
o b X9 %S %5 %z 38 x5 u b g Ag
s] W < \ < < o o) @ ) = — 15 a =
Block oS b 2 1.48° 262.6** 0.0145* 0.0037 3.29* 0.32° 0.123°  0.0017° 6.67° 4155099°
Drought stress(DS) S 2 3.98* 1149.8* 0.111* 0.057** 32.9% 5.31% 34  325.13*  5561.7* 12539660*
Error (a) ol sl 4 0.358 7.84 0.00036 0.00132 0.140 0.219 0.12 70.17 812 1287069.3
Genotype(G) s 1 0.963°  450.8** 0.0238**  0.00405** 4.78* 1.78* 5.06** 628** 52.88* 4847812.9**
Nitrogen(N) O35 3 2.14% 68.62** 0.0123** 0.0049** 3.2+ 0.565**  RB1** 0.437** 162.9** 1077794.2**
DSx G O S i i 2 0.418° 11.63° 0.0057* 0.0001F*  0.676* 0.093° 1.02* 0.478** 21.38° 47745.9°
DSxN O3 p Sis i 6 0.202° 7.08° 0.0019**  0.00104*  0.502** 0.05% 0.54* 0.186** 17.7° 45365.9°
GxN 053 X 85 3 0.218° 5.64° 0.00054°  0.00052° 0.169°  0.007%° 0.46* 0.022° 15.8" 3325.%°
DSx GxN 055 X Gl 55X Skt A5 6 0.192° 2.37° 0.00045°  0.00007° 0.04* 0.007%%  0.27° 0.012° 4.99° 40904.8°
Error (b) b sl 42 0.295 10.05 0.000449 0.00022 0.0905 0.068 0.151 0.024 9.9 106378
C.V(%) O it b - 22.5 4.3 16.8 24 15.9 20.7 23.6 15.8 12.1 14.7
ns: Not significant Sl gme 81 NS
*and**: Significant at 5% and 1% probability levelespectively Lo 53 G 5 gy Jlom o )3 15 me 3 4 T 2
YaA
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Table 2. Mean comparison of physiological traitd grain yield of red kidney bean genotypes for ¢ggp®, drought stress and nitrogen treatments

af,ch.ﬂu»u & OT o (Sl yoms NIt A 43 s, s 5 Shes
(LA RWC (%) Carotenoid (mg.g FW) SDD (°C) Grain yield (kg.ha)
Drought stress Sas 3
Normal irrigation Jsane 5lT 27a 80.5a 18a -435b 2950 a
Mild stress Cads A5 25a 71.7Db 10b -18.0 a 2200 ab
Severe stress Lds R 19b 66.9 c 09b -16.4 a 1505 b
Nitrogen (kg.hd) 0535
0 2.0b 71.1b 1.0b -219a 1964 b
50 22b 71.7b 12b -25.6b 2082 b
100 26a 74.1a l4a -27.5 bc 2313 a
150 28a 75.3a l4a -28.9¢c 2514 a
Kidney bean genotypes L slacs 53
Akhtar ] 25a 75.6 a l4a -25.1a 1960 b
D81083 D81083 23a 70.6 b 1.1b -26.8b 2480 a

L, ()l e g8 o) ey Jlax! ch.dp L:Sjl: Slaals Lo 05057 bl cliaas &S 2l o > gl Jsuwﬁp O A 3
Means in each column followed by similar lettesd not significantly different at 5% probabiligvel, using Duncan’s Multiple Range Test

A Sl b sles a1 5 8y s o JST b IS ca Loy IS ol ey (Sist x5 55 Bl S F Jpd

Table 3. Interaction effect of genotype and drowggiegss on chlorophyll a, total chlorophyll, prelicontent and canopy temperature depression

Treatments bl slayles a s S JS Jss ks K s chile
L gleasss Sas i Chlorophyll a Total chlorophyll Proline AL el glos 23l
Red kidney bean genotypes Water stress (mg.g* FW) (mg.g* FW) (mg.g* FW) AT (°C)
gene Sl 0.235a 362a 1.29 cd -3.02d
Normal irrigation
Akhtar e 0.122¢ 1.72¢ 1.97b 230¢
Mild stress
b A
0.075d 1.08d 245a 394 a
Severe stress
gene Sl 0.170b 2.80b 111d 3.33e
Normal irrigation
D81083 e 0.083d 1.15d 1.60 ¢ 245¢
Mild stress
b A
0.070d 0.92d 1.45cd 3.59b

Severe stress

LI (5513 e sl o ys gty Jloz a5 (Sl (latals i O 3a3T ol ckizen &S 2he o Shols & Gl Sils O st a5
Mean in each column followed by similar letter(e3 aot significantly different at 5% probabilityke, using Duncan’s Multiple Range Test
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Table 4. Interaction effect of drought stress xagjen on chlorophyll a, chlorophyll b, total chlptyll, proline content and canopy temperature degoe

a s b s k5 5 Jss Ep s n skl
Chlorophylla  Chlorophyll b Total Chlorophyll Proline AL Slulele gles 3l
Treatments, L7 sl las (mg.g* FW) (mg.g* FW) (mg.g* FW) (mg.g* FW) AT (°C)
g .b;‘}f:i
Drought stress Nitrogen
(kg.ha')
0 0.143c 0.091c 2.35¢ 1.16e -2.97d
Jsene 55T 50 0.191b 0.093c 2.84b 0.94e -2.88d
Normal irrigation 100 0.243a 0.155a 3.97a 1.29de -3.56f
150 0.233a 0.133b 3.68a 1.42de -3.30e
0 0.866d 0.026f 1.12ef 1.11e 2.46¢
G A 50 0.085d 0.033ef 1.20e 1.78bcd 2.30c
Mild stress 100 0.121c 0.055d 1.76d 1.98bc 2.42¢c
150 0.118c 0.048de 1.65d 2.27ab 2.32c
0 0.056e 0.025f 0.79f 1.32de 4.00a
s A 50 0.063de 0.021f 0.86ef 1.47cde 3.80ab
Severe stress 100 0.083d 0.035def 1.17e 2.28ab 3.62b
150 0.088d 0.031ef 1.19% 2.74a 3.64b

L, 6,3 sre Dol M;:@J\.«.blch.d): Sl (glanels dim 3 905T Lulol (i &7 2ie o5 > 5\)!:5&La;n§3\._.n O gt B 3
Mean in each column followed by similar letter(s aot significantly different at 5% probabilityke, using Duncan’s Multiple Range Test


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

M Oj)ﬁﬁéﬁcjb; ez i "

s 4 Comd (ALE Il wle 5 8 los 1
il ALE Il le glos Cdl a3 (s 58
Al 4 e 055,50 355 e Ko, w0
ﬁ@kﬁfﬁ&b)&ﬁ&&l{jdﬁbﬁgﬁébb
i AL Slale gles 1 5t Ten glas
Sl o X (S 5 plite gy 23
S5 Ll s oS sl ol alE Slulale gl
s lea los 31 i Slllale cles Lud 5 Cass
Sl e gl od gems (gHLT Ll 5 5 Ll (7 Jsu)
Leld 15 Ll 0 g Tes sl Sl 5mly (A
e o8 S el gl ((Sis
515 Sl )3 Y74 5 axdls Ten glos b 1) (oDt
ol Lulys 3 a8 J- 53 5p s gles I 2i
Gnl._f Sllale gbes o 2aS D81083 Y (J sons
5908 gl 1 1S 51 S lo am s ¥/¥ 5 s |
Ois i (Sas A5 bl gy (1 dsder)
O3 sles & 513 Ol 35 LS Sllale gles 5
Gls ppte SN s A lls s 08
sl I i :ljfd:j\.o a5 F) GAL_.? St e
Lyl 55 055 S o (‘ijl:f\" sles 5 (152
¥/0) alE jlulale gl o maS Jseme g LT
S dizils 1y (s glos 3l S 31 & sl a5
Calibee & ghow 53 33 AL ltlule s bl
ssb 4 (F Jaus) sy Cnds 25 Ll s 53 059 58
SNar S g5 b A el gles S
ST il (Sl Zusby 2SS g5k 4 syl
S5 O sl S il o S G 5 ST
Sl Sl 4 e Gym el 8
{(Carcovaet al., 1998 535 » A5 lulals
S5 Caad s (Tilling et al., 2007) o, Ken 5 oKoks
ooy uu;ww,{.,uf oS 55 1, 055 5 S
6"\53;‘)})‘)‘?}xﬁ")‘}w}ﬁ")}ﬁg’.‘;‘“’)}"
S5 w0l s S Slulule by o Sle
ST L owlE 4 oo e53 5 Jsl dlw 3 (Ss

(Tambusskt al., 2000 s> Coui s 59
s 03 oy Glacs 55 ( (Sas 15 56
2 O35 A SN A5 b 3 (S T ol
Lo s d§1 Jlea| CE'N 3 dfﬁ D99 () ges
355 3
38 S s Ol IRl el 055
Slsoe p o six Sis 5 bl Sl )
SRIPI L& sl Ol Ly s s5 ol
ol S B g3l Sy s Olgee gy (S el
Y O e Gols s ssbay S8, s 1
oS J;LE.:» Il eop D3 S\ PRCS) >4 D81083

o dlesl (Y Jgds) ss Hls sae

et 55 8 s Sl p 035 X S
25 OSas SESA s (‘ijl-f 0 Ll S Al
25 e SAS O s 5 o phe b AT Ll s
Mo o 2eS” Jgame LT Lol 5 53 053 5,1
i SLE 3 (F Jue) Wing s 1) <5 s,
a4 S 55 3L 3558 03955 5ol Sl S Slse
Ll ) O35 oo s @ diten O 0 o
5 dasl b 5 Gdae 05555 4 olS 5L ¢ S 4
S5 s s ol oo e I (S
Tl ol 5 sy ez lp oS (S
3l Gy O5sf8 4 5B Gl b S
Ager and Meyer),iujjfT.(Bahavaret al., 2009
Sl e e Sis 5 &S LS 518 (1977
NS T b o o olS 53 55T sy (sl s
3550 S 03 (s Ll s olE Ul &S s S
K Olge 4 g awdlsy S5 ST Coanl Cnl S
S S sl i a4 ol KL Ll
AS s Ok
ls ol &S sl Ol Wibyly 4w @Lﬁ
o doys 6l mlaw 3 ALE iyl
Jlize D15 0558 g5 (S i SE
NP DI S Ay G s SEs AS
Cel (Sast 25 e 21300 Jpis) 38


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

WY Sl oF o5l onssler Ao 010 (215 p ke dlond”

Sslize (K50 Do e b olS g3 alE
55 ol (K 05 ety ol )
JWEl g de Ol 5 Sl s 4 Llg 0 (6,8
Jolss ol 5l oS 5L 0l b S 0L 5 65
saT a8 wlul , (Fergusoretal., 1973 sl
5 18 s o Dl (Ayeneh, 2002 of,Ses
Cola Olpr 4 s 3L A b (LS il L
an 53 &8 O S Ol n 4 oS 3 5 S146 35,
(Patel, 2001 O1,Sen 5 Pl Aib o G o5 Aol
3 A b gles Ol S s ST 518
oy e b st o) oS S e I
T Js T S S a sl Ol S s 3 e
w53 555yl (IR eLS ul )3 eslizal 3
S 8 BIFE imes T D8 alSes
lie b gl gme Sen 0T gl 5 ails 5 Slas
5 Ll AU o e 3 5 a3 sy esls
SNy bl sl pele ) 5 OlS e ol
35 oslinal (S 5 4 golin 4 oS
S5 ST sl Ol bl 4 mls
53 @l 3 Slas Ol 2 0595 5 o) ((Si
I P W N
ol b o Sles (S s 5 Jlesl
Lol sls 2alS Jsene (LT Sl 4 o (5513 sne
Dl & S (St (s 1555 3 Shes falS
@ 059,50 355 8 (Y Jgda) 350 Hls gae dals
I als 3 Sles s s f‘;}*; W0 5 Vel
Y Y Jsi) sl 15305 S Ok Dled 4 Lo
0 S ASYFA 5 Shee ke L) DBL083 2ns e
38 o Sle L) 0 a4 o G s
oLl (Y Jsuter) bls (5 51 GESa )3 0 8 LSV 45
S L3S i S Emamet al., 2010 o, Ken
Slabde BB b 4 1) Ly s Slee Sis s
@ awly 6oL 5 A= U el ol Ol 5 sy tals

Sy L.QL“%‘:;}’J“ 9 s R Cd Cj;j Ol

Dy R :iji::JLw 3 0 3 YN CS 5 4 Jsene
AE il sl i oS s S 2l T
SRIP L s 88 I 05s 8 e S Cou
il 2l alE Sllale gles 055 5 Ol s
S bl mlaw 3 03555 5 (S S5 LS
Cdo p doys my Jleil x5y G55 6
O dsdr) o Dlbbgme AS 4 i, el
Clae G 53 4 313 0L esle S ke 4yl
SMae oS Jgeme LT Dl (S 15
5 LSl amys FY/0) 55 amys s, Lesls
ho ol SR oty (SNBSS A5 led
2 (Y Jsdr) s 1y GRSl a s V9/F)
S Sdd SRl L e ls ol e Bl S
355 pobe oSl aulie sy ot Jlesl (S
el O35 355 Dpae oS ol 0L 5 055 %
A A3 8 5 3 Sy e ls pslie alS
SYVAL G5 @) 585 a3 o) el op 2eS
Osk) dals Ll 4 by e GLKale 4,5 YAA
03555 S s pf;l—f V00 Hles 5 (55 5 men
3 g smon o sl G55 90 (Y dsdx) o
Loolosme Sl 55 4 )s jyy etle bl
Ay Sl e ol pslie & azsls KuSS
35 5 Ssile a5 Y8/A D81083 -5 (sl 5 YO/
L5 5 (Ayeneh, 2002 01,8 5 40T (Y Jgd>)
B g 2asm 08 I3 s 2 b LS
S asdlas 5500 a8 &S s S uij\}fj osls
S L ol e sl ALE Sl e slos ks
b ALE Slulule slos Ol T 218 & sl
Sl s 5 il 6ls s (Sowan 43 5 Shes
b AVl 3 Shee 28 2 Slblale gles b
A Sl oSG o Sl amils Azl
3l S 55 Calibes (glaan iy il O gline
dsl sy 3y Sl AE il gl L
SLlule g ol Ssls 35 (Blum, 1988


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

M Oj)ﬁﬁéﬁcjb; ez i "

Slable Gy Osp iy Sl 0T e slis
Sl 0T @Y pslie 5 1sn los & s aLE
(Patelet al., 200D il o i (A5 Sl

o5 slayls s oS sls Ol J”*iLU'T o @L:}
23 b 035 5 255 O e w0k Jlasl (St
e L das (s |y S e ee Ol Sl
55 4 S SGI L DBL083 Y S b et
B 50555568 5 T (o (8 gioma 31 5
5 & Sl 65V 5 Shes g oy 6 S
Sblole gles (25 C}Je,w rw o adl . Zals s
S o sy gl 5l S DBLOB3 Y 5 ALS
Sl 4 A5 s s e S She
O3 yls g &S ey Sl 4 plply LT
T P I N T S 3 ™
2l s 2sh e A Bl s YL s Sles 4
Oljen 58 s 35 035 (S5 ol ks ol
Al e wils 5 Shas

References

j‘)b)ﬁkﬁ&k&ﬁm&@T@‘&byw)j
Sl g 5 sl 36 g 1y Sas
5 &l slaw Wi gy e sluw Wle a,(h..o
0 Cns Sl el gl Oy (e
S5 ks L glcssl o Ses Sl
5 SUidepe b iS4 Alg e  Sis
. P Z
3 Wiy, Sl (Sl Gl pten (SLSS
Al aals LUl ey, 04 a5 5L J a8
oS 5 &S ol ol uijl)f .(Lizanaet al., 2006
Gl Ml o (gl ge 2 LS:....AA G 4
3 Shae 5 CME 53 4ils sldw bl sa 5 AL laila L
L, oy i (Patelet al., 200D Cils 55 4ils
S Sy Gay b o L als s Shes O
@iy sy (S iS5 Ol sl
Sllale gles Codls| g o ool ol
S Wil me 0593 S5 3 I sles b LS

ookl 350 mslw

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

Ager, H. J. and H. R. Meyer. 1977 Effect of water stress on growth and proline meliain of Phaseolus
vulgaris L. Oecologia, 30: 83-96.

Allakhverdiev, S. I., A. Sakamoto., Y. Nishiyama ad N. Murata. 2000. Inactivation of photosystems land Il
in response to osmotic stress in SynechococcustriGotion of water channels.Plant Physiol. 122:1:201
1208

Angra, S., S. Kaur, K. Singh., D. Pathania, N. KaurS. Sharma and H. Nayyar. 2010Water deficit stress
during seed filling in contrasting soybean genotypAssociation of stress sensitivity with profile$
osmolytes and antioxidants. Int. J. Agric. Re6)5 828-345.

Arnon, D. |. 1949Copper enzymes in isolated chloroplasts.Polyphetdse inBeta vulgaris. Plant Physiol.
24:1-15

Ayeneh, A., M. Van Ginkel, M. P. Reynolds and K. Amar. 2002.Comparison of leaf, spike, peduncle and
canopy temprature depression in wheat under hessstField Crop Res. 79: 173-184.

Bahavar, N., A. Ebadi, A. Tobeh and Sh. Jamaati-e@narin. 2009.Effects of nitrogen application on growth
of irrigated chickpeaicerarietinum L.) under drought stress in hydroponics conditRas. J. Environ. Sci.

3: 448-455.


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

WY Sl oF o5l onssler Ao 010 (215 p ke dlond”

Bates, L. S. 197Rapid determination of free proline for water-séretudies. Plant Soil. 39: 205-207.

Beebe, S. and B. McClafferty. 2008Biofortified Bean. Centro Agronomico Tropical (CTA-Cali, Colombia.
2p. In: www.harvestplus.org/pdfs/bean.pdf.

Blum, A. 1988Plant Breeding for Stress Enviroments.CRC press,dp. 45-56.

Carcova, J., G. A. Maddonni and C. M. Ghersa. 1998Crop water stress index of three maize hybridsvgro
in soils with different quality. Field Crops Re&:365-174.

Ding, L., K. J. Wang, G. M. Jiang, D. K. Biswas, H.Xu, L. F. Li, Y. H. Li. 2005.Effects of nitrogen
deficiency on photosynthetic traits of maize hybrnidleased in different years.Annal. Bot. 96: 9238-9

El-Tayeb, M. A. 2006Differential responses of pigments, lipid peroxidaf organic solutes, catalase and
peroxidase activity in the leaves of tWiriafaba L. cultivars to drought.Int. J. Agric. Biol. 8: @1122.

Emam,Y., A. Shekoofa, F. Salehi and A. H. Jalali.®.0. Water stress effects on two common bean cultivars
with contrasting growth habits. American-EurasiaAgric. Environ. Sci. 9 (5): 495-499.

Ferguson, H., R. F. Eslick and J. K. Aase. 1973anopy temperatures barley as influenced by moqgdl
characteristics. Agron. J. 65: 425-428.

Fredeen, A. L., J. A. Gamon and C. B. Field. 199Responses of photosynthesis and carbohydrateiqairtg
to limitations in nitrogen and water availability field grown sunflower. Plant Cell Environ. 14:3®70.

Jackson, R. D., S. B. Idso, R. J. Reginato and P. Binter. 1981.Canopy temperature as a crop drought stress
indicator. Water Resour. Res. 17: 1133-1138.

Kacperska, A. and M. Kubacka-Zebalska. 1989.Formation of stress ethylene depends both on A@thssis
and on the activity of free radical generating sgstPhysiologiaPlantarum,77: 231-237.

Keener, M. E. and P. L. Kircher. 1983.The use of canopy temperature as an indicatooofit stress in
humid regions. J. Agric. Meteor. 28: 339-349.

Lichtenthaler. H. K. 1987. Chlorophylls and carotenoids: Pigments of phottisgtic biomembranes. Methods
Enzymol. 148: 350-382.

Lizana, C., M. Wenthworth, J. P. Martinez, D. Villegas and R. Meneses. 200bifferential adaptation of two
varieties of common bean to abiotic stress. |.Eftéadrought on yield and photosynthesis. J. Expt. B7:
685-697.

Patel, N. R., A. N. Mehta and A. M. Shekh. 2001Canopy temperature and water stress quantification
rainfedpigeonpeadajanuscajan (L.) Millsp.).Agric. Forest Meteot09 : 223—-232.

Rajala, A., K. Hakala, P. Makela, S. Muurinen and P Peltonen-Sainio. 2009Spring wheat response to
timing of water deficit through sink and grainifiy capacity. Field Crops R444: 263-271.

Salehpour, M., A. Ebadi, M. Izadi and Sh. Jamaati-éSomarin. 2009.Evaluation of water stress and nitrogen
fertilizer effects on relative water content, meare stability index, chlorophyll and some otheitsraf

lentils (Lens culinaris L.) under hydroponics conditions. Res. J. Envi®ei. 3 (1): 103-109.

Yed


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

M Oj)ﬁﬁéﬁcjb; ez i "

Saneoka, H., R. E. A. Moghaieb, G. S. Premachandrand K. Fujita. 2004. Nitrogen nutrition and water
stress effects on cell membrane stability and \ester relation inAgostispalustrisHuds. Environ. Exp. Bot.
52:131-138.

Schlemmer, M. R., D. D. Francis, J. F. Shanahan andl S. Schepers.200RRemotely measuring chlorophyll
content in corn leaves with differing nitrogen lesvand relative water content. Agron. J. 97: 108-11

Schonfeld, M. A., R. C. Johnson, B. F. Carver and DW. Mornhinweg. 1988.Water relations in winter
wheat as drought resistance indicators. Crop 8ci526-531.

Sharma, S. S. and K. J. Dietz. 2006Lhe significance of amino acids and amino acidveer molecules in
plant responses and adaptation to heavy metatstreExp. Bot. 57: 711-26.

Singh, S. P. 2007Drought resistance in the race durango dry beadréees and cultivars. Agron.QB: 1219-
1225.

Tambussi, E. A., C. G. Bartoli, J. Bettran, J. J. Giamet and J. C. Araus. 20000Oxidative damage to
thylakoids proteins in water stressed leaves ofaw(¥iticumaestivum L.). Physiol. Plant. 108: 398-404.

Tilling, A. K., G. J. O’Leary, J. G. Ferwerda, S. D. Jones, G. J. Fitzgerald, D. Rodriguez and R. Belfd.
2007.Remote sensing of nitrogen and water stress iratvikéeld Crops Res. 104. 77-85.

Turkan, I, M. Bor, F. Ozdemir, and H. Koca. 2005. Differential responses of lipid peroxidation and
antioxidants in the leaves of drought toler&htacutifolius Gray and drought sensitivie. vulgaris L.
subjected to polyethylene glycol mediated waterssty Plant Sci. 168: 223-231.

Van Schoonhoven, A. and O. Voysest. 199Lommon beans: research for crop improvement. CAB
International and CIAT, Cali, Colombia.

Vurayai, R., V. Emongor and B. Moseki. 2011 Effect of water stress imposed at different growatid
development stages on morphological traits andlysélBambara groundnut¥ignasubterranea L. Verdc).
Am. J. Plant Physiol. 6: 17-27.

Zorica, J. 2001Investigation of mechanism of leaf growth inhibitim maize. J. Agric. Sci. 46 (1): 1-16.


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.7.2
http://agrobreedjournal.ir/article-1-87-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.7.2 ]

WY Sl oF o5l onssler Ao 010 (215 p ke dlond”

Effect of drought stress and nitrogen fertilizer levels on physiological
characteristics of two red kidney bean genotypes

Mohammadzadeh, A%, N. Majnoon Hosseinf, H. Moghaddant and
M. Akbari *

ABSTRACT

Mohammadzadeh, A., N. Majnoon Hosseini, H. Moghadda and M. Akbari. 2012. Effect of drought stress and nitrogen
fertilizer levels on physiological characteristafstwo red kidney bean genotypdsanian Journal of Crop Sciences. 14(3):

294-307. (In Persian).

To study the effects of drought stress and nitrofgetilizer levels on some physiological traits agGiin
yield of two red kidney bean genotypes, a fielderkpent as split factorial arranged in randomizethplete
blocks design with three replications was carriatiat Research Field of Faculty of Agriculture, ity of
Tehran, Karaj, Iran in 2010. The main plots weneghirrigation levels (irrigation after 60, 90 ahgd0 mm
evaporation from open pan class A) and factoriahlzioations of N fertilizer at four levels (0, 5@, and 150
kg N ha') and two red bean genotypes (Akhtar and D81083} wssigned in sub-plots. Results showed that
drought stress x genotype interaction was signifiga <0.01) on total chlorophyll and chlorophyll a, proline
content and canopy temperature depression (CTD)ilaBly, the drought stress x nitrogen fertilizateraction
was significant§ <0.01) on chlorophyll a, b and total, proline content @&iT D). Results indicated that drought
stress reduced grain yield, LAI, leaf water contehtorophyll a, b and total and carotenoids, batéased CTD
and proline content. However, nitrogen fertilizgaphcation increased all of the measured traitsepkdhe
canopy temperature. Akhtar red bean cultivar sholighler carotenoid, proline, leaf water content aadopy
temperature whereas the D81083 genotype produggtethigrain yield under the drought stress condition
Generally, application of nitrogen fertilizer inased LAI, leaf water content, pigment content, ipekontent

and grain yield of red kidney bean and led to réidadn canopy temperature in drought stress canuit

Key words: Drought stress, Canopy temperature, Grain yietdlirfe, Red kidney bean and Relative water

content.
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