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Abstract
In order to study germination characteristics of wheat seeds Chamran cultivar of wheat obtained from Plant that treated with different

levels of nitrogen and spraying cytokinin under heat stress conditions, this research carried out in factorial experiment in randomized
complete design with four replications at seed technology laboratory of Agricultural Sciences and Natural Resources University of
Khuzestan. In both conditions Normal (optimum planting date) and Terminal heat stress (late planting date), nitrogen (N) was in four
levels (0, 75, 150, and 225 kg.ha™) and cytokinin (Ck) was in three levels (0, 50 and 100 uM). The results showed the simple effects of
N fertilizer on all traits, with the exception of hypocotyl and radicle dry weight, weight vigor index, FMOB, SRUE and thousand grain
weight were effective significantly. Effect of planting date was effective significantly on all traits, with the exception of hypocotyl dry
weight. The cytokinin (Ck) was effective significantly only on germination percentage, germination uniformity, D90, Length vigor
index, SRUE and thousand grain weights. Results of interaction showed treatment of Nx planting date had the most Germination rate
(0.03 per day). The most mobility of seed reserves (1.6 mg per mg seed) and seed vigor (17.19) was obtained from high levels of NxCK
treatment. The effect of N xCkx planting showed the most germination (100%) was obtained from high levels of NxCk treatment and
the less germination percentage (66%) was obtained from treatment of late planting date and 150 kg ha™ N and without cytokinin. so
cytokinin increased the resistance of wheat against terminal heat stress and increased germination percentage of seed produced.
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Table 2- Analysis variance of wheat germination characteristics in nitrogen and
cytokinin under terminal heat stress

MS)ole o o Silee
A ebles deans S8 S
SO —E
SHOAY DF Germination R50 Germination Dyo Dso Dgo
percentage uniformity
Ay & 6
i 3700.16%* 0.0017** 41666.25**  1221.86** 9053.02** 57157.97**
Planting date (P)
] 00 3 556.16**  0.00000926%** 1659.35** 159.84**  167.66**  2294.36%*
Nitrogen (N)
“’“f - 297.16%*  0.00000379™ 1828.35** 37.22™ 36.21™  1996.52**
Cytokinin (CK)
NxP 3 610.83**  0.0000289** 2381.85** 179.71**  286.25**  3674.60**
PxCK 2 156.16**  0.00000467" 525.07™ 29.66™ 12.42" 369.55™
NxCK 6 97.16** 0.00000125™ 399.231* 38.54* 21.16"™ 321.49™
PxNxCK 6 110.83**  0.00000257" 462.66* 41.93* 33.37™ 524.31*
sle;T glas
it 72 22.83 0.0000017 181.93 17.13 19.42 195.42
Error
() O puis s o
S 5.14 6.07 24.42 13.56 9.09 16.30

CV (%)

**: P<0.01, *: P<0.05, ns: non-significant.
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Table 3- Means compares effect of nitrogen and cytokinin on germination index of
wheat under heat stress conditions

) . ((ANESTHEESNWIpTS Sl
S b 05375 S S Germination (el D1o Dgo
Planting date  Nitrogen(kg/h) — Cytokinin (uM) percentage Germination uniformity ~ (98Y) (day)
(day)
0 98.0ab 46.81hi 27.70cd  74.50f-i
0 50 99.0ab 45.51h-k 27.12cd  72.63fj
100 100.0a 32.33i-l 26.87d 59.20h-j
0 96.0abc 44.83h-1 27.18cd  72.00f-j
c 75 50 100.0a 32.22i-I 26.90d 59.12h-j
3,; 2 100 100.0a 26.85kl 26.78d 53.63j
g_ 0 100.0a 44.03h-1 27.07cd  71.10h-j
150 50 99.0ab 29.87i-I 26.84d 56.70ij
100 100.0a 26.97kl 26.77d 53.74j
0 99.0ab 27.72j1 2677d 5449
225 50 99.0ab 26.451 26.74d 53.19j
100 100.0a 29.00i-I 26.74d 55.75ij
0 73.0f 104.39ab 29.71b-d  134.10b
0 50 96.0a-c 67.60e-g 31.40b-d  99.00de
100 91.0c-e 62.06f-h 29.64b-d  91.70ef
0 90.0c-e 88.01b-d 31.40b-d  119.40bc
5 g 75 50 93.0c-e 67.00e-g 34.40b  101.40c-e
1 % 100 88.0de 82.59¢c-e 32.42b-d  115.00b-d
1) % 0 94.0a-d 108.26a 47.94a 156.20a
= g 150 50 98.0ab 74.10d-f 45.60a  119.70bc
100 98.0ab 101.29a-c 32.22b-d  133.50b
0 66.0g 46.56h-j 30.48b-d  77.04f-h
225 50 69.0gf 54.63gh 31.05b-d  85.68e-g
100 85.0e 56.09f-h 32.85bc  88.94e-g

(g 0o Sl) ) &l gor o e
Germinationrate(seed/day)

C.L'f;;v\?‘j)}-‘\{@jd\fQ&ﬂﬂﬁ«i\f@)b}&j}jyc}b‘»wﬂ—\ Ji.:»

0.04

0.03

0.02

0.01

H optimum .4 @ delayed (stress) =t L

0 75

150
(S 550 £ 8D 055 25
Nitrogen(kg/h)

A1 (513 e D5l Ao 53 0 Jlez ela ) Sl (glazals dim 0 503T olal y &S e Cog > O gt o 5>
In each column, the common denominators do not different significantly from the Duncan multiplier test at 5%

Figure 1- Interaction of nitrogen levels and planting date on germination rate of seed wheat produced

4



\vad dl:.««.ﬂ)/vé)u/q "1"/Q‘J‘.‘J“‘-’6J}L’J(‘)L°“irh

OLSes 5 bl

N 30 -+ B optimum [@ delayed (stress) =L
a
3 70 1
2 60 + c
— —
RN R
IS0+
3 2
2 B30 1
A 204
L w04
‘) 0 + T R T + T
0 75 150
(S 530 55055 %
Nitrogen(kg/h)

S S5 a3l o300 (sl p3Y Ol p SIS G sb 5 05 e SCan Y S
Figure 2- Interaction of nitrogen levels and planting date on time of 50% germination of seed wheat produced
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Table 4- Analysis variance of wheat seedling characteristics in nitrogen and
cytokinin under terminal heat stress

MS)ole o o Sile
Sl gl gl ey T sl 0 ey dyp | TS e, S0 o
SO0V DF Hypocotyl R advi cle length Py weightof  Dry weight of 1000 Seed
length Y hypocotyl Radicle Weight
“‘5 &t 1 49,02** 272.22%* 2.56™ 65.01* 2967.03**
Planting date(P)
st 3 3.49%* 6.14%* 0.27" 1.28" 2.46"
Nitrogen(N)
“‘5 s 2 0.82" 3.15™ 0.66™ 0.714™ 233.9%*
Cytokinin (CK)

NxP 3 1.05* 4.96* 1.19™ 2.229™ 5.17"
PxCK 2 0.06™ 0.97™ 0.9™ 0.872" 1.97™
NxCK 6 0.23™ 2.37"™ 0.64"™ 1.112" 25.49"™

PxNxCK 6 0.17"™ 0.35™ 0.21" 0.578™ 21.65™
il st 72 0.38 1.34 0.91 0.839 12.94
Error
(R s e 2 - 8.04 14.01 12.97 17.89 10.64
CV (%)

**: P<0.01, *: P<0.05, ns: non-significant.
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Table 5- Means compares effect of nitrogen in terminal heat stress conditions on hypocotyl length,
radical length and length vigor index of wheat
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[« ) o>
. O s 0 S 4bS) Hypocotyl length Radical length c
Planting date f Length vigor index
g Nitrogen(kg/h) (mm) (mm) gV
0 7.92cd 9.21b 16.96b
; S 75 8.29hc 9.98ab 18.04ab
;£
g 150 8.65ab 10.31a 18.89a
225 8.85a 10.29a 19.01a
. 0 7.00e 6.63d 11.87d
(2]
s 5 75 6.49 5.90d 11.15d
i
12 150 6.89¢ 6.08d 9.67e
©
o 225 7.61d 7.71c 14.80c
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In each column, the common denominators do not different significantly from the Duncan multiplier test at 5%
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Figure 3- Effect of planting date and cytokinin on 1000 Seed weight of wheat produced
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Table 6- analysis variance of wheat vigor and efficiency of seed reserves in nitrogen and
cytokinin under terminal heat stress

- M)l 0 - Slee
Ol s sl 0510 5
ng\c/ g B:) Sy Job jesls Sl s perls pbb Sleslial Ol pld L1 JESge
s Length vigor index Weight vigor index SRUR SRUE FMOB
=5 @t 1 969.01** 6.308%* 2.30%* 0.616** 0.541*
Planting date(P)
s 3 37.07** 0.090ns 0.619* 0.043ns 0.090ns
Nitrogen(N)
“‘S > 2 21.36%* 0.0796ns 3.90** 0.366** 0.549%*
Cytokinin (CK)
NxP 3 29.46%* 1.185ns 0.533* 0.0282ns 0.0226ns
PxCK 2 4.96ns 0.735ns 0.222ns 0.0444ns 0.109ns
NxCK 6 7.03* 0.292ns 1.28%* 0.125** 0.146*
PxNxCK 6 2.20ns 0.358ns 0.254ns 0.0158ns 0.0178ns
. T Ua:'-
bl s 72 2.82 0.331 0.170 0.0144 0.032
Error
(1) O s s 00
- - 11.1 16.67 10.4 10.7 19.2
o (%) 6 6.6 0.40 0.73 9.29

**: P<0.01, *: P<0.05, ns: non-significant.
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Table 7- Compares means seedling index and efficiency of seed reserves under level of nitrogen and terminal
heat stress conditions

ij:i S S Sy Sk jasls )&j e iﬂ I S )
<{L’“<“ 20ESS) Cytok“i"nin”(uM) Length vigor index Ok p2 e 0205 ) 'SRUE FMOB
Nitrogen(kg/h) SRUR(mg per mg seed)

0 12.97¢g 19.47a-c 1.61a 0.79b

0 50 15.57a-c 17.69a-d 1.37a-c 0.75b
100 14.71c-f 15.45d-f 1.25cd 0.82b

0 13.66d--g 12.13fg 1.02de 1.10b

75 50 15.17c-e 16.36¢d 1.36a-c 0.75b
100 14.96¢-f 16.45cd 1.33bc 0.77b

0 13.18fg 8.91g 0.69f 2.18a

150 50 13.45e-g 15.90de 1.35a-c 0.77b
100 16.21a-c 20.31a 1.60ab 0.64b

0 16.83ab 12.68ef 0.94ef 1.09b

225 50 16.69ab 17.69a-d 1.43a-c 0.72b
100 17.19% 19.79ab 1.59ab 0.64b

Sl g Do sll5 o y3 B Szl pebas Sl (glasels dim 50 3T bl y &S a5 o O gt 53
In each column, the common denominators do not different significantly from the Duncan multiplier test at 5%
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