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Environmental Stresses in Crop Sciences
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5. Moisture retention capacity
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2. Excised leaf water retention
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Table 1.Analysis of variance of stress treatments and different genotypes on physiological traits in bread wheat
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S0V df RWC LWC  ELWR  RWL MRC  Yield
o IS, 0.37 80.1% 16.6 0.01* 252 247
Replication
B ke ! B.2%%  118.6%  243.9%  005%*  2431%** 9645**
Environment
dsles 4 26 15.7 30.3 0.01 90.4 12.1
Error a
Rt ST 0.25 48.8%%  0.02**  1233**  185*
Genotype
;Ia.m byl pls x i g
TR 0.19* 20.49% 5.9 0.04* 177 18.6*
Env.xGenotype
bsles 56 0.56 11.7 11.2 0.01 305 6.9
Error b
CV Oy i 10.4 46 14.1 10.4 155
R iy 1oty 0.59 0.65 0.72 0.79 0.64 0.91

* and ** significant at P <0.05 and P <0.01, respectively.
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RWC: Relative water content, LWC: Leaf water content, ELWR: Excised leaf water retention, RWL:Relative water lose,

MRC: Moisture retention capacity.
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Table 2.The mean comparison of physiological traits and yield of wheat in different stresses and genotypes
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Treatment Yield (9/m*)  MRC (%) RWL (%) ELWR (%) LWC (%) RWC (%)
Stress condition ... g eyl i
Normal R pac 638.1a 49.2b 0.21a 68.2b 65.8a 60.1a
Stress-N 5395 A 182.9b 55.9a 0.16b 74.3a 62.4b 51.1b
Stress A 162.5b 53.7a 0.15b 73.9a 63.4ab 46.1b
Genotype i 99
Kavir 255 329.2abc 50.1b 0.18ab 70.4c 65.3a 49.5a
Ghods T 293bc 48.2b 0.19ab 69.2¢ 66.9a 48.7a
Pishtaz Sy 386.9a 56.5a 0.15dc 74.7a 65.9a 53.9a
Roshan O, 231.9c 52.7ab 0.2a 70.8bc 66.9a 51.4a
Line9 LR 382.2a 49.8b 0.18abc 70.8bc 66.5a 54.2a
Sepahan Slale 372.7ab 57.2a 0.17bcd 73.9ab 68.5a 55.1a
Line11 W oenY 298.9abc 56.3a 0.15d 74.9a 66.8a 54.1a
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For each trait, means within the same column followed by same letter are not significantly different at 0.05 probability level

by LSD.

RWC: Relative water content, LWC: Leaf water content, ELWR: Excised leaf water retention, RWL:Relative water lose,

MRC: Moisture retention capacity.
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e pie g (Ghobadi et al, 2011) coie
ol (Malik et al., 2006; Rana and Sharma, 2001)
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Sl sre (SKwaod Sujele5ud Dlao g ails o, Slas 5
sie MRC 3 ELWR &las gly 5 <o RWL
ol g S, 5l Ol z95 pae Yl sl Cass
Colaa ol sgame Judo 4 MRC 5 ELWR luis
0dg 4l gl g 009 ey Lol Al jo g slas,
s el @i b 3y 0wl ol el
5 b e (Ramirez-Vallejo and Kelly, 1998)
s 5 lailas 5 (Lonbani and Arzani, 2011) i3,
O she  Siwwes (Dhanda and Sethi, 2002)

PSS SLacuadel 5o dils 9 Shos 9 59l b b (o (Swanod ol o Y Jgu
Table 3. The correlation coefficients between physiological traits and grain yield in wheat

Traits olie  Yield RWC LWC ELWR  RWL MRC
Yield PHENPTIPYS 1

RWC Spol o gy 0.75™ 1

Lwc Spolglgme 051" 0.66™ 1

ELWR  cabon ylosSpoad bi> ol 068" 041"  -0.34™ 1

RWL aidy cowd O glgimo () 75" 0.54" 047" -0.95™ 1

MRC Spolons biscud 051" -015™ -0.12™ 092~  -0.75" 1

Y TRV IRV Iy [PC2S [ SN NS PORNDI I VL
@) Cews | u'l Slgme RWL o ol S  ouls Laa> \_;T ELWR Sy g_j Slgizme LwC Sy \_;'| e Sloime RWC

S,UToMWM,bMRC

* . **and ™ significant at P <0.01, P <0.05 and non-significant, respectively

RWC: Relative water content, LWC: Leaf water content, ELWR: Excised leaf water retention, RWL.: Relative water

lose, MRC: Moisture retention capacity.

S s oas Laas> Ol pals e ol Sl (5500
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gy (i il o leaie) i Caxdae Gyge 3
Al oe S ol Lk gz o (LS (59 b ol yen
Sy90 caigiy Vom0 Al o Sles (1Sl auglis
alo o, Slas Jlade oy ien a5 olo HLas (V Jgaz) (o)
Ole @ labew 08, 9 8 (Y Glidy o8, 0 i @
5 el Cawdy guyeyie j0 p,5 YVY/V FAY/Y XA
ol olasl 0 4y g 18, 1) 0 ,Sles e o oS
)9SAA fb)‘é\.sw‘g,&}a.nw|)| L;b OAA" wq.,w

pae bame jl Sojglsid Olio 4lS uals as)s

b awlie sk, A5 lae g0 Gl SO e Al
Lo 0 laoaisiy 251 Glp el ol a5 (P Jgaz)
Sl 9y b oler (Shgby i3l Gl (gl ik
el oS e Laysre 48 A5 i S sdid lis g S
e (BLol 3955 b olren 25 e j3 a5 > )
Sysb 4wl 4B, cas )l S, ol 5l gmeS
oireS s LWCs RWL RWC fals 0o s oy i
L oolyer Zsby i buld 0 MRC als sy
Gl doyd (nteS ab 035 (e (BLol st
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3l colg> ple b 1 (Golabadi and Golkar, 2013)
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Table 4. The reduction coefficient of physiological different traits and yield of wheat in stress and stress associated

with excess nitrogen.

s (glgine Slgizxe ST (slgss L el
J).gt,aT Jﬁ\.&i by Cawd Jﬁyic.\.& Q)S.Ln.:
L)) RWC LWC RWL MRC Yield
Genotype Yi-Ysn  Yi-Ys Yi-Ysn  Yi-Ys Yi-Ysn  Yi-Ys Yi-Ysn  Yi-Ys Yi-Ysn  Yi-Ys
Kavir »sS 007 027 005 01 029 034 -0.16  -0.07 0.8 0.8
Ghods s 019 045 0.04 0.04 032 028 -017 018 072 073
Pishtaz  jliws 012 024 0.08 0.07 028 0.32 -01  -0.07 0.74  0.75
Roshan o9, 019  0.24 0.03 0.8 009 023 -0.03  o.01 046  0.49
Line 9 .y 012 022 001 0.03 032 025 -0.35 025 075 0.72
Sepahan sllww 022 0.18 0.04 0.11 021 0.30 -005 -0.01 0.77  0.79
Linell Wy 013 032 011 015 037 032 -0.14 012 081 068

S)J u] oo Las> u..sl,.]o :MRC g:\.’ié) Cawd )l u] ‘5‘5.._7:.;: RWL . «j}.: u] &5‘5""’"" LWC u_f).g g_j = ‘_gl}..:m :RWC

sk, (i Ll 0 G e 1Y'S ( Lol y5e s b ol e a5 Loyl pd jo s Hlade 1YSN Jle i dal (o G laie Y
RWC: Relative water content, LWC: Leaf water content, RWL:Relative water lose, MRC: Moisture retention capacity
Yi: The trait value in nonstress, Ysn: The trait value in stress along with extra N, Ys: The trait value in stress.
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