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physiological traits of wheat (Triticum aestivum L. cv. Chamran) under terminal
heat stress condition
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Table 1. Meteorological information of the experimental site (2012-2013)

Temperature ("C) s SuL
Months obe Min Max Mean Rainfall (mm)
Dec. BT 5.6 24.4 15.0 16.0
Jan. s> 55 18.7 12.1 20.2
Feb. e 7.0 17.2 121 78.6
March Lawl 9.3 23.2 16.3 19.8
April s p 127 30.6 21.7 2.0
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Table 2. Physical and chemical properties of the soil of experimental site
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Depth of sampling Sl sl N K;0 P,0s el EC Organic matter
(cm) Soil texture (%) (mg.kgh)  (mg.kg?) pH (dS.m?) (%)

0-30 Silty - clay 0.03 125 6.7 7.5 2.1 0.37
30-60 Clay- loam 0.04 197 8.6 7.2 2.6 0.53
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Table 3. Mean comparison of plant characteristics of wheat in sowing date, nitrogen fertilizer and cytokinin application treatments

A g S
o7 &S el SPAD Value of S5y Colda A f b slie s ls 5 Shes

Treatments LT slo)les Flag leaf LAD (cm?.day™) flag leaf Stomatal conductance (mmol.m?2.s)  Proline (umol.g?FW)  Cell membrane leakage (umhos.cm™)(  Grain yield (kg.ha*)
Normal sowing ol ds g S Ol 233.7a 49.3a 262.6b 2.98b 39.2b 4683.5a
Late sowing b Less 182.2b 47.3b 283.9a 16.16a 49.9a 3380.3b
L 0 158.2c 44.0c 241.1c 5.72d 51.5a 2789.6¢
N;)t)rf);n 75 189.6b 48.3b 270.0b 6.95¢c 46.5b 3827.6b
(kgha) 150 239.6a 50.1a 286.0a 12.06b 45.1b 4747.2a
' 225 244.4a 50.8a 295.8a 13.56a 35.2¢c 4763.4a
o 0 188.3c 46.2b 265.2b 5.52¢ 48.6a 3892.2b
Cytoﬁiﬁ?uM) 50 212.7b 49.1a 276.1ab 6.64b 43.1b 4070.4a
100 222.9a 49.7a 278.5a 16.56a 42.1b 4133.3a
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Table 4. Mean comparison of plant characteristics of wheat in interaction effect of sowing date and nitrogen fertilizer treatments

S 0k o7 &S el oz (S L STPRARES s ol > Slas

Sowing date Nitrogen (kg.ha™)  Flag leaf LAD (cm*day?) SPAD Value of flag leaf ~ Stomatal conductance (mmol.m2s%)  Proline (umol.g? FW)  Grain yield (kg.ha™)

0 176.2c 42.1e 219.2¢ 2.24d 3252.5d

od 4p 5 iSOl 75 215.1b 49.8bc 270.1cd 2.50d 4194.6b

Normal sowing 150 263.9a 52.4ab 277.9bc 3.76d 5635.0a

225 279.7a 53.0a 283.1bc 3.44d 5652.1a

0 140.2d 45.9d 263.0d 9.21c 2326.7¢

b oS 75 164.2c 46.8d 269.9cd 11.41c 3460.6d

Late sowing 150 215.3b 47.9cd 294.2ab 20.36b 3859.3c

225 209.1b 48.7cd 308.5a 23.6%a 3874.7c

Ll (g4l gme sl w,;@dw,\clm,: s glaals g 33T bl cditd &5 e g > L;l;l:-{@_l.»&ﬁj\_.a Ot A >
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 5. Mean comparison of plant characteristics of wheat in interaction effect of nitrogen fertilizer and cytokinin treatments

0557 S S (S e plso RS TPRUMNT R 4ls 3 Slos
Nitrogen (kg.ha)  Cytokinin(uM) Flag leaf LAD (cm2.day) Stomatal conductance (mmol.m?2.s1)  Proline (umol.gFW)  Grain yield (kg.ha)
0 0 153.3d 228.29 1.77e 2927.8d

50 153.5d 243.22fg 2.02e 2714.9d
100 167.9cd 251.9¢f 13.38c 2726.1d
75 0 168.4cd 257.6def 2.03e 3619.9¢c
50 188.4c 279.1bcd 2.57e 3924.0c
100 212.1b 273.3b-e 16.25b 3938.9¢
150 0 212.4b 265.1c-f 9.21d 4436.7b
50 250.9a 296.7ab 9.94d 4843.3a
100 255.5a 296.4ab 17.04ab 4961.5a
225 0 219.1b 309.9a 9.08d 4584.3ab
50 258.1a 285.3cd 12.03cd 4799.3a
100 256.1a 292.4ab 19.58a 4906.7a

J\})\J\}‘_g)l:&”;);w.\..pﬁc;éJL«:;-lc]a.»):Qﬁ?\:5\4:.»!:4;%0}07&&!}{‘.\;:@Jﬁﬂoﬁfél)\:f&u;niil._.no}:.aja):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 6. Mean comparison of proline content and SPAD value of flag leaf of wheat in intraction effect of sowing

date, nitrogen fertilizer and cytokinin application treatments

035 S S A S S
Nitrogen Cytokinin Prolin (umol.g?) SPAD Value of flag leaf
b oy CiS 0k LebL sl by CiS 0k LebLcal
(kg.ha't) Normal sowing Late sowing Normal sowing Late sowing
0 0 2.40bcd 1.14g 35.7¢ 46.0cde
50 2.21cd 1.83g 45.0d 45.1cde
100 2.10d 24.67cd 45.6¢d 46.5cd
75 0 1.96d 2.10g 48.2bcd 42.8e
50 2.39bcd 2.75¢9 50.5abc 50.5ab
100 3.14a-d 29.37bc 50.8abc 47.15bcd
150 0 3.38abc 15.03f 52.48ab 46.0cde
50 3.89% 15.98ef 51.1ab 48.6a-d
100 4.01a 30.08ab 53.5a 49.2abhc
225 0 2.61bcd 15.54ef 52.3ab 45.9cde
50 3.58ab 20.49de 52.7ab 49.2abc
100 4.12a 35.05a 54.0a 50.9a

L1 g ols e o slis M)J@J»‘dﬂ;&))&ij')dl“‘}-X;’_:-O}A).TJLW‘){AMésjwd}f‘s\)‘égduaijgﬁopﬁ)é
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level,

using Duncan's Multiple Range Test
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Effect of nitrogen fertilizer and cytokinin application on grain yield and
physiological traits of wheat (Triticum aestivum L. cv. Chamran) under terminal
heat stress condition

Ghatei, Al., A. Bakhshandeh?, A. R. Abdali Mashhadi?, S. A. Siadat*, K. Alami
saeid® and M. H. Gharineh®

ABSTRACT
Ghatei, A., A. Bakhshandeh, A. R. Abdali Mashhadi, S. A. Siadat, K. Alami saeid and M. H. Gharineh. 2017. Effect of

nitrogen fertilizer and cytokinin application on grain yield and physiological traits of wheat (Triticum aestivum L. cv. Chamran)

under terminal heat stress condition. Iranian Journal of Crop Sciences. 18(4): 273-287. (In Persian).

To study effects of different levels of nitrogen fertilizer and cytokinin on some physiological traits of wheat
cv. Chamran under normal and post anthesis heat stress conditions, this experiment was conducted at Ramin
Agriculture and Natural Resources University, Ahvaz, Iran, in 2012-2013 growing season. The experiment was
carried out in two separate factorial experiments using randomized complete block design with four
replications.The first experiment was planted in normal date of sowing (05 December 2012) and the second
experiment was planted late (20 January 2013) to expose the experimental treatments to terminal heat stress. In
both experiments, nitrogen (N) was applied at four levels (0, 75, 150, and 225 kg.ha) and cytokinin (Ck) at
three levels (0, 50 and 100 umol). Results showed that intraction effect of sowing datex nitrogenx cytokinin on
prolin content and SPAD value, intraction effects of nitrogen x cytokinin and sowing date x nitrogen on FLAD
(Flag Leaf Area Duration), stomatal conductance and grain yield was significant. The highest grain yield was
obtained from application of 150 kg.ha nitrogen and 100 pmol cytokinin, however, it was not significantly
different from 225 kg.ha'* nitrogen and 100 pumol cytokinin and 150 kg.ha* nitrogen and 50 pmol cytokinin. It
was concluded that with increasing application levels of nitrogen and cytokinin the negative effects of terminal

heat stress could be mitigated.

Key words: Bread wheat, Cell membrane stability, Leaf area duration, Prolin content and Stomatal

conductance.
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