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Effect of nitrogen fertilizer levels on grain yield and grain growth related traits of
wheat genotypes under post-anthesis heat stress conditions
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Table 1. Aanalysis of variance for grain yield, 1000-grain weight, effective grain filling rate and effective grain filling period in wheat genotypes under optimum conditions

(MS) ol o o SiLe
35T d s 4ls 3 Shes Gls 5 O3y PSRN JURCINN G5 Odd e Olej ke

S.0.V ok aule d.f Grainyield  1000-grain weight  Effective grain filling period  Effective grain filling period

Year (Y) Jl 1 5684"™ 338.5™ 12.4™ 0.06™

Rep (Y) () 51 4 211™ 23.1™ 22.52 0.04

Error (a) () Was 8 4532** 19.2 0.36 0.00

Nitrogen (N) PPN 2 195849** 67.0™ 12.80™ 0.09"™

YxN 03578 % Jlo 2 24937** 35.6™ 6.71** 0.03"™

Genotype (G) ) 5 23105** 445.7** 3.40** 0.53**

Y*G o 53X 5 18066** 78.1%* 1.38** 0.31**

NxG S $5X 058 10 4157** 22.3** 2.18** 0.00™

YXNXG 5 65% 059,% b 10 2954** 19.9** 6.26** 0.04*

Error (b) (o) s 60 1255 9.4 0.38 0.01
ns: Non-significant. Slagne b NS
*and **: Significant at 5% and 1% probability levels, respectively L3 6 5 gy el o 53 Hls an 55 4 K 5 *

jojb::;c}lw,;a\;omﬂ;yomj4\>Quﬁ;y¢pﬂ‘4\;)|}aobm\; .>J§L..9‘_;LAQ:§J\:AAM”Lia—YJ)..\?gjllu.kilﬁ):w&n;)yrdfdh%}}j
Table 2. Mean comparison for grain yield, 1000-grain weight, effective grain filling rate and effective grain filling period at nitrogen levels and wheat genotypes under
optimum conditions
6ls s Sles Gls i3 05 G 0us S0 0l Souke FHEYRNT- SNV
Treatments LT gls,ls  Grain yield(kg.ha®)  1000-grain weight (g)  Effective grain filling period (day)  Effective grain filling rate (mg.day™)
Nitrogen (kg.ha™) o5
50

o 3613c 37a 25a 1.6a
100 Voo 4280b 37a 25a 1.6a
150 10 4951a 40a 26a 1.7a
Wheat genotypes 15 slas 55
Vee/Nac ST s 3681c 32c 25b 1.6¢
Star Sl 4104bc 35¢ 26a 1.5¢
Chamran Rijoes 4661a 31c 25b 1.5¢c
Karkhe S 4604ab 45a 25b 1.8a
D-84-5 4303ab 40b 26a 1.7b
D-83-8 4425ab 42ab 25b 1.9a
Mean Sl 4283 38 25 1.7

-u)‘-u‘ﬁ)'}@s.d;)}u;M)}@Jb}‘ch.d}}ﬁ\}é‘u‘é%b}A)’TwLﬂ‘ﬂLM&{}.&AJ}F&\)‘}Sdu‘}:i;ltﬁf)}:dﬁ)}
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 3. Correlation coefficient between 1000 grain weight, grain yield, effective grain filling rate and effective grain filling period in nitrogen levels and wheat

genotypes under optimum and post-anthesis heat stress conditions in wheat genotypes (df=6-2=4)

dl:Q.A..iJLC_.;j« 4.]\:;\..\.‘;1(_.;,... d\:o&j;}a{,\b)‘ob d\:o&j;}a{,\b)‘ob 4ls 458 055 HES TSP
Effective grain Effective grain Effective grain Effective grain 1000-grain 1000-grain als s Shas
Plant characteristics AL Slis filling rate (O) filling rate (S) filling period (O) filling period (S) weight (O) weight (S) Grain yield (O)
Effective grain filling rate (S)  «ls ous , ce 0.78*
Effective grain filling period (O) «is o1, Sus -0.31™ -0.23™
Effective grain filling period (S) «ls o4&, & 0.56™ 0.00™ -0.61*
1000-grain weight (O) &ls ,l5m 0 0.92%* 0.84** 0.00™ 0.38"™
1000-grain weight (S) 4l 58 O3 0.80** 0.70* -0.31™ 0.50™ 0.89**
Grain yield (O) (o sllas) wls 5 Shee 0.63* 0.58"™ 0.18™ 0.27™ 0.28™ 0.19™
() 4ls 5 SLeGY (S) 0.40™ 0.12™ 0.12™ 0.57™ 0.10™ 0.33™ 0.83**
ns: Non-significant Sl gms NS
*and **: Significant at 5% and 1% probability levels, respectively L5 oSG 5 g el b 53 Jls s o 5 4 7K 5
S and O: post-anthesis heat stress and optimum conditions, respectively Cosllae Loyl 5y Juad 0LL b § i bl a5 5« 105 S

txfdug{,;j;j,; SUlos S 5l s sl S 5 Jal 5 5 s O Jge S g Soke kils Sl3a O cils 3 Ses byl & o —FJ g
Table 4. Analysis of variance for grain yield, 1000-grain weight, effective grain filling rate and effective grain filling period under post-anthesis heat stress conditions

in wheat genotypes

Sl o SL(MS)
R HESS 4l 5> Sles 4l5 558 05 G5 0dd S0 Oboj Do G5 Ol s
S.0.vV i il d.f Grainyield  1000-grain weight  Effective grain filling period  Effective grain filling rate

Year (Y Jle 1 10918™ 12.74™ 18.33"™ 1.68™

Rep (Y) (), S5 4 478™ 3.30™ 4.58 1.93

Error (a) () o 8 133 10.08 2.78 0.00

Nitrogen (N) 0595 2 131881** 1.40™ 12.93"™ 0.26™

YxN 85975 % b 2 1802** 0.80™ 1.99"™ 0.02"™

Genotype (G) o) 5 25590** 308.96** 19.05** 0.63**

YxG o $5% e 5 18067** 40.37** 26.52** 0.10**

NxG S $X s 10 10765** 1.20™ 2.06™ 0.06™

YXNXG  Csfx 05 mix Jl 10 4824** 1.23™ 0.43"™ 0.08*

Error (b) (o) s 60 485 5.71 1.63 0.03
ns: Non-significant o gms 6 NS
*and **: Significant at 5% and 1% probability levels, respectively Loy &S 5 gy Jlel s 3 s gan o 4 FF G
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Table 5. Mean comparison for grain yield, 1000-grain weight, effective grain filling rate and effective grain filling period in nitrogen levels and wheat genotypes
under post-anthesis heat stress conditions

PHR :)gl..».o 415 5158 09 PHERSNU- R

4;
Grain'yiel 1000- graln Effectlve gram Effectlve graln flll’rﬁg rate
Treatments | b7 sla,les (kg.ha™) weight (q) filling period (day) (mg.day™)
Nitrogen (kg.ha™) o5,
50 o 2750c 25a 15a 1.9a
100 Yoo 3171b 26a 15a 2.0a
150 10+ 3804a 27a 15a 2.1a
Wheat genotypes suf sls s 55
Vee/Nac ST gps 2905¢c 26b 15a 1.8b
Star bl 2864c 23c 13c 2.0b
Chamran Rjyes 3740a 22¢ 15a 1.9b
Karkhe = S 3300bc 32a 15a 2.3a
D-84-5 3202hc 27b 15a 2.1b
D-83-8 3473ab 29b 17a 2.0b
Mean - SL. 3263 26 15 2.0

L, gyl re D sl Aoy Jw‘cb))éh&‘ubbu}‘e)‘ Jujngﬂ;},J,é\)l;ﬁ@uJ&udw,ﬁﬁ
Means in each columns followed by similar letter(s) are not S|gn|f|cantly different at 5% probability level, using Duncan’s Multiple Range Test
6-4.{6\.&%}55)34.;\.\Qﬁﬁ:;jﬁﬁ)bjufﬂ‘d‘b)‘}ﬁdjj‘d‘bbjgla&g;fwli)‘j%kﬁ—f'J)u\?_-

Table 6. Combined analysis of variance for grain yield, 1000-grain weight, effective grain filling rate and effective grain filling period in wheat genotypes
(MS) il Sl

HESE 6ls 5 Sles @l 158 05 63 0l s S 0lej Dok PHENR -SRI

S.0.V. i ilie d.f Grain )geld 1000-grain weight  Effective grain finlsling period Effective grainn[illing rate

Year (Y) Jle 1 423 109.94* 0.28 1.19

Environment (E) Loes 1 37519** 4093.35** 5331.08** 4.83"™

YXE Lsax Jlu 1 16178** 241.30 30.53™ 0.55™

R (YE) L 5 b s 53 1 S 8 344ns 13.23** 13.55 0.98

Nitrogen (N) 358 s 2 321934** 41.77" 20.53ns 0.28™

YxN 05950 % Jlu 2 9940** 22.55™ 7.76"™ 0.04**

ExN 055 pux lasme 2 5796** 26.64"™ 5.20™ 0.07**

YXExN 059 pux laseax Jlu 2 16799** 13.86™ 0.93™ 0.00™

Error (a) l oLzl 16 2332 14.66 1.57™ 0.00

Genotype G) o) 5 41123** 730.29** 7.95** 0.07**

YxG s 55 % 5 5148** 46.49** 14.24** 0.33**

ExG 5 5557 e 5 7671** 34.37** 14.51** 0.09**

YXEXG o 5% lameax JL 5 30986** 72.02** 13.66** 0.08**

NxG S X 058 10 10846** 15.21* 3.57** 0.03"™

YXExN S 55 X 058 7 X Il 10 5665** 9.37™ 3.81** 0.06™

ExNxG S 55X 05 9 X Lama 10 4077** 8.29™ 0.68" 0.03"™

YXEXNXG 5 55%050 yuix aseax Jlu 10 2113** 11.76"™ 2.88** 0.05™

Error (b) o oLzl 120 870 7.55 1.01 0.02
ns: Non-significant Sl gme e NS
*and **: Significant at 5% and 1% probability levels, respectively 1055 685 5 gy el = glaw 53 Jls gan oS5 41 5 F
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Fig. 1. Mean comparison for effective grain filling rate (a) and effective grain filling period (b) of wheat genotypes

under optimum and post-anthesis heat stress conditions (*: differences for the genotype between two environments is

significant at the 5% probability level using, LSD)
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Fig. 2. Mean comparison for 1000-grain weight of wheat genotypes under optimum and post-anthesis heat stress conditions

(*: differences for the genotype between two environments is significant at the 5% probability level, using LSD test)
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Effect of nitrogen fertilizer levels on grain yield and grain growth related traits
of wheat genotypes under post-anthesis heat stress conditions

Lack Sh." and A. Modhej?

Abstract

Lack, Sh. and A. Modhej. 2011. Effects of nitrogen fertilizer levels on grain yield and grain growth related traits of wheat

genotypes under post-anthesis heat stress conditions. Iranian Journal of Crop Sciences. 13(2): 219-233. (In Persian).

To study the effect of nitrogen levels on grain yield and grain growth of wheat genotypes under optimum and
post-anthesis heat stress conditions, two separate field experiments were conducted in delayed and optimum
sowing dates in Ahvaz, Iran in 2006 - 2008 cropping seasons. The experimental site had a mild winter and dry,
hot summer. Wheat genotypes in delayed sowing date experienced heat stress in post-anthesis. Each experiment
was arranged as split plot in randomized complete block design with three replications. The N application rates
were (50, 100, and 150 kg.ha™) assigned to the main-plots. Sub-plots consisted of six bread and durum wheat
genotypes. Results indicated that in both optimum and delayed sowing date, grain yield decreased significantly
as nitrogen level decreased. The effect of N treatments on 1000-grain weight (TGW), effective grain filling rate
(EGFR) and effective grain filling period (EGFP) was not significant. The longest and the shortest EGFP under
optimum (26 days) and in delayed sowing date (13 days) belonged to cv. Star, respectively. High temperature
during grain filling period, enhanced EGFR (15%) and reduced TGW (31%) and EGFP (40%). Therefore,
although the rate of assimilate accumulation increased under stress conditions, but this enhancement could not
compensate EGFP reduction and led to 31% reduction in TGW. Results also showed that genotypes that headed
late (Star and D-84-5) generally had higher reduction in TGW and EGFP than those genotypes headed earlier

under post-anthesis heat stress conditions.

Key words: Grain growth, Nitrogen, Post-anthesis heat stress and Wheat.
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