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Effect of deficit irrigation on physiologic and agronomic traits in

common bean (Phaseolus vulgaris L.) genotypes
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Table 1. Combined analysis of variance (2005 and 2006) for plant traits in three common bean genotypes

MS) Sl o 5:S5ke

33T 4 ys opearigl fﬁngél}:m wls 59 A:}idg.(:,'())'} Sl el
SOV JRECIR df Plant height RWC Grain protein content ~ Plant dry weight ~ Harvest index
Year (Y) Je 1 0.669 ™ 0.009 ™ 0.295™ 0.754 ™ 0.144™
Replication x Y Jx LI s 6 0.502 ™ 0.767 " 0.253™ 0.948 ™ 6.320™
Irrigation (1) LT 2 265.401 2657.817" 7.610" 252932 358.899 "
Y x1 G X b 2 0.152™ 0.011™ 0.079 ™ 0.163™ 4501 ™
E, AT 12 0.285 0.783 0.359 0.646 12.485
Genotype (G) R 2 216.815 616.134 ™ 4817" 474277 120.433 ™
Y x G X J 2 0.008 ™ 0.063 ™ 0.006 ™ 0.098 ™ 2.507 ™
IxG ey X T 4 19.243 ™ 112359 " 411" 48.989 ™ 50.995 "
Yx1xG IS5 ol X Jle 4 0.008 ™ 0.040 ™ 0.002 ™ 0.043 ™ 1.936™
E, o sl 36 0.611 0.920 0.158 0.676 5.864
C.V (%) (4o 3) s 2.36 1.23 1.76 2.36 5.29

Jls gre e MS
.L.apdﬁidl»::-lch“):}bd;u%;@ ek
ns: Non-significant
** : significant at 1% probability level

(VWA 5 \YAF) Jlo 55 b (,bT pas a5 b 5 aw alE Slins S0k aglin Y >

Table 2. Mean comparison of plant traits in three common bean genotypes in three irrigation methods in 2 years (2005 and 2006)

L z LT als 5 . e
mﬁthu)l K e T (Sl ga mﬁdﬁ.;’g)j . -
Treatment S (sl (42)2) Grain p;(?;;;)content (o ;VI\‘;)\:;ST;AK;;#(:A)L)M
Plant height (cm) RWC (%) (%) Plant dry weight (g)
0
Irrigation methods LT @l s,
conventional furrow irrigation b s ples 3691 a 90.44 a 2197b 38.6la 50.24 a
alternate furrow irrigation B 23l OleyseSS 31.20b 72.19b 2287 a 33.03b 43.85b
fixed alternate furrow irrigation s <ol Ol eSS 31.09b 72.24b 23.00 a 3294 b 43.27b
Genotype 555
Akhtar s 36.07 a 75.25b 22.14 ¢ 3595a 45.06 b
Derakhshan Olas s 33.08 b 7547 b 23.03a 3535b 44.00 b
D81083 D81083 30.06 ¢ 84.14 a 22.68b 3327¢ 48.30 a

x)le;)l:J'a.nQ}u;“J,;J:@Jh:a-lch.ap&islakg\ub.\;g-ofﬂ—wblx}Mdszhdjfé\Jl:J@hﬁl.:auwja&\ﬁo}:wfp
Means in each column and for each treatment followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 3. Mean comparison of interaction effects of plant traits in three irrigation methods and three genotypes of common bean in 2 years (2005 and 2006)

Sl 63 o5, &y &S O3
(rewsla) (s y3) gfgs‘““ T 6l s (Asy3) (pf) (Lo y3) Siils 5 jasls
Treatment Sl Plant height (cm) RWC (%) Grain protein content (%)  Plant dry weight (g)  Harvest index (%)

conventional furrow irrigation b pled oI
Akhtar ol ady 40.84 a 90.55a 21.29 ¢ 42.67 a 48.94 be
Derakhshan Oles )5 Wb 38.06 b 89.71 a 22.28d 38.85b 51.56a
D81083 D81083 -.v 31.83d 9135a 22.28d 3430¢ 50.21 ab
alternate furrow irrigation s 2l OlayseS LT
Akhtar ol ady 33.76 ¢ 67.60 d 22.50 cd 32.63 de 43.22d
Derakhshan Oles )5 Wb, 30.65¢ 68.45d 23.32 ab 33.73 ¢ 41.03 de
D81083 D81083 .Y 2921 f 80.51 ¢ 2278 ¢ 32.74 de 47.30 ¢
fixed alternate furrow irrigation s <ol OlayseSS oL T
Akhtar ol ady 33.61c 67.66 d 22.62 cd 32.55e 43.03d
Derakhshan Oles )5 Wb 30.55e 68.55d 2347 a 33.48 cd 40.40 e
D81083 D81083 .Y 29.13 f 80.55 ¢ 22.93 be 32.78 de 47.38 ¢

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test

.U)\.\Jé)bd‘.najwu):@dw\,lcla.«):\;Sjl:5\ALA‘AJ;?Q}A)'TJ«LAJ:JMJ):.&A\_'”),&U;6&\»@@%’:[)}@}&):
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Effect of deficit irrigation on physiologic and agronomic traits in
common bean (Phaseolus vulgaris L.) genotypes

Sadeghipour, O.

ABSTRACT

Sadeghipour, O. 2009. Effect of deficit irrigation on physiologic and agronomic traits in common bean

(Phaseolus vulgaris L.) genotypes. Iranian Journal of Crop Sciences. 11 (1): 25-39 (In Persian).

Water deficit is considered one of the most limiting factors in grain production in common bean. In order to
investigate the effect of deficit irrigation on some physiological and agronomic traits in common bean genotypes
a field experiment was conducted in Karaj in 2005 and 2006 cropping seasons. Experiment was conducted in a
split plot arrangement using a randomized complete block design with 4 replications. Main plots consisted of
three furrow irrigation methods including: alternate furrow irrigation (AFI), fixed furrow irrigation (FFI) and
conventional furrow irrigation (CFI) and three coomon bean genotypes (cv. Akhtar, ¢v. Derakhshan and line
D81083) were randomized in sub-plots. Results showed that the difference between AFI and FFI was not
significant. Water deficit decreased relative water content, dry weight, harvest index and plant height but
increased seed protein content, in all three genotypes, however, in line D81083, variations were less as compared
to the other genotypes. Under water deficit conditions, the highest harvest index (47.38%) and relative water
content (80.55%) were observed for line D81083, and the highest seed protein content (23.47%) was recorded
for cv. Derakhshan. Therefore, line D81083 was more tolerant to water deficit conditions in comparison to cv.

Akhtar and cv. Derakhshan . Hence, this line seems to be suitable for growing in deficit irrigation condition.

Key words: Alternate Furrow Irrigation, Common Bean, Deficit Irrigation and Genotype.
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