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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
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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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