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Table 1- Meteorological data of Sararoud dryland agricultural research station 2014-15

Leses
s: sloo Cogb, ¥ °|A'f’ bsgio A gl Blas
ol s Jslas RS o re ]:J Lo o sloo o Sk
Month o Average Evaporation  Relative 2?2;; esr Average  Maximum  Minimum Rain
Average minimum (mm) humidity belo\}:V temp. absolute absolute (mm)
maxumum temp. (%) 49 temp. (°C)  temp. (°C)
temp. (°C) C) zero
Mehr 26.1 10.2 176.8 47 0 18.2 31.8 2.8 60.4
Aban 16.9 4.0 19 55 4 10.4 22.6 -1.4 67.3
Azar 12.2 2.8 0 66 7 7.5 17 -3.0 37.4
Dey 10.2 23 0 63 25 3.9 14.8 78 10.2
Bahman 14.3 0.9 0 52 15 7.6 18.2 -7.2 15.6
Esfand 14.6 0.0 0 51 18 7.3 20.6 -6.2 20.6
Farvardin 11.5 3.7 84.6 54 3 11.5 28.1 -2.6 57.9
Ordibehesht 27.8 7.4 256.5 31 1 17.6 334 -0.6 0.6
Khordad 35.1 13.1 374.3 21 0 24.1 38.9 8.0 1.0
Tir 28.6 18.1 424.7 19.5 0 28.6 42.1 12.2 0.4

AYAF-20 elys Jlo 50 895l 020 (55,5LaS Slidio oS! cwlislse LI -Y Jouz
Table 2- Meteorological data of Sararoud dryland agricultural research station 2015-16

e
Lwes 90 . .
:ﬂ sloo cagby A gl Slas
e 5 s I s L sl ol 3lho St
oL Al Sl orati ; number ° s e
Month Average Evaporation  Relative olt{ davs Average  Maximum  Minimum Rain
Average minimum (mm) humidity belogv temp. absolute absolute (mm)
maxumum temp. (%) O temp. (°C)  temp. (°C)
temp. (°C) ) zero
Mehr 28.4 10.8 200.7 34 0 19.6 34.0 6.0 8.8
Aban 15.9 5.6 49.4 70 2 10.8 26.8 0.0 244.8
Azar 10.1 0.1 0 67 16 5.1 17.2 -11.0 55.7
Dey 9.9 -0.9 0 64 19 4.5 16.6 -7.8 42.0
Bahman 10.1 2.4 0 62 23 3.9 17.4 -9.0 61.6
Esfand 16.2 2.6 0 57 6 9.4 21.0 -34 88.2
Farvardin 16.5 33 49.0 63 8 9.9 21.4 -2.4 207.3
Ordibehesht 25.0 8.9 137.6 58 0 16.9 33.0 2.0 31.9
Khordad 30.9 10.8 272.3 36 0 20.8 354 4.4 0.2
Tir 27.8 17.5 332.5 27 0 27.8 41 13.8 0.0
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Table 3- Traits of soil in experiment location

PR JENECT SN IS 035 s Bl o s B iy & oS
pH EC (dS/m) N (1) P (ppm) K (ppm) 0C (%)
73 42 0.0861 13 413 0.87

poS Slio (Fp g o Mles » o515 9 B )l AT by s —F Jga
Table 4- Analysis of variance for effect of planting date and seed density on yield and some
traits of wheat

S ol s 39 alcw dlusy .
e ‘)_ & 50550 ls )15 03 4315 0 ySlos SS9l o Slos sy psls
S.0.V. ! ) i 1000-Kemel Grain yield Biological yield Harvest index
df No.'of sg)lke weight Yy g Yy
mm
Year (Y) Je 1 3855150 54" 716550000 13414600000 1080.18"
Jlw 52,155 6 266215 41 1209140 13071600 127.54
Y /Rep
s 2o ,b " *
=S 2 387242 20 16599400 322061000™ 121.25™
Planting Date (P)
S e, x Jlus _ _ , ,
2 1372 0.86™ 13544900 ™ 282965000 ** 44.50™
PxY
Error (a)  (ailf) glas 12 123567 247 4086830 12549500 219.28
Density (D) o515 3 45568 ™ 95° 1178940™ 15705800™ 17.52™
J L
oS d 3 28236 ™ 170 688019™ 6523380™ 11.63™
DxY
15 x cals 2o ,b
ol x Sl g 6 19235 ™ 33 150082™ 1905440™ 17.89™
DxP
Iy x calS 2u,b x Jlo
o1 gubixd 6 47438 ™ 13 131540™ 1915640™ 23.79™
Dx P xY
Genotype (G) g} 2 49915 ° 570 222589 ™ 3878600 ™ 60.70™
gy x Jlw . . i . .
2 37 65™ 195183 ™ 10659600 82.56
GxY
i 93§ X S Fo U .
e & 4 4502 ™ 64 279521 598729™ 2051™
GxP
gy x clS Fu b x Jlw
4 8649 ™ 1 349416™ 523674™ 25.12%
Gx P xY
ot st
Aateilds 6 18848 ™ 52° 127880"™ 2069670™ 3.02™
GxD
i g x o1y x Jlw
\aichldde 6 27894 ™ 7 186873 " 1957690™ 43.99™
Gx D xY
gy x a1y x S o ,b
st bl & 12 21828 ™ 86" 1137520 7500290 3270
Gx D xP
Je35 X a5l xS ZoUx Jlw
Aaighld damaad s 12 12203 ™ 31 152436™ 6956640™ 22.06™
Gx D x P xY
Error (b) () slas 198 14393 23 278012 4785960 26.62
C.V. (%) O yois g B 28.4 12.0 21.7 20.4 226

% NS

R O Tl NPT I (ST PPV e P YR
ns, * and **: significant at 5% and 1% probability level, respectively.



olitile,S" mao Ll )0 54 slanSTy g Ctls gl 4y S pgy90 pasS slacuisss (iSTy - Sen g aig33

FIf I

- Jgos anldl
Table 4- Continued

pevey) égl&n a0 9 s_a..\} oy ails O 9y oy a J—dj)lf b . JS JJQAS
B i Judo b5
S.0.V. &9l Percentage of Protein content Chlorophyll Chlorophvll b Total
daf light absorbed (%) a phy chlorophyll
Year (Y) J 1 4186 " 0.78" 0.004™ 0.002™ 0.007™
bt 6 315 0.023 0.004 0.002 0.004
Y /Rep
A &b 2 90™ 0.18" 0.05" 0.03" 0.07"
Planting Date (P)
=ols 2oy x Jle
el elbxd 2 29™ 0.015™ 0.02" 0.01™ 0.03™
PxY
Error (a) () slas 12 39.7 0.021 0.09 0.007 0.018
Density (D) o515 3 33 0.02" 0.01" 0.01" 0.02"
1y x Jlo
w7 x d 3 22 0.09™ 0.003™ 0.001™ 0.003™
DxY
19 x culsls 2o ,b
o1 & 6 152 * 0.11™ 0.03™ 0.01™ 0.05™
DxP
15 x cdlS ol x Jlo
oSl el e d 6 3™ 0.09 0.001™ 0.01™ 0.001™
Dx P xY
Genotype (G)  wuisi} 2 22 0.1™ 0.4" 0.2" 0.5"
Joi5x Jlw
¥ x 2 16™ 0.03™ 0.002" 0.001™ 0.004™
GxY
593 x CoblS gu,b
TR e 4 9.9™ 0.08™ 0.007™ 0.003" 0.009"
GxP
T35 x calS 2oyl x Jlw
At chiad-Sdel 4 34 0.05™ 0.007"™ 0.004™ 0.01™
Gx P xY
3 ~~" 35 X | g *ok * * *
oS ofl 6 36 0.81 0.08 0.04™ 0.09
GxD
gl x o1 x Jlw .
6 18 0.05™ 0.05™ 0.001™ 0.005™
Gx D xY
ciaiyx oSy x Culs Zu b
StCilld dobtd 12 2" 0.09™ 0.004™ 0.002" 0.005™
Gx D xP
X [‘,Slj.i'xcm';}lf é.l)li'x Jw
g 12 25™ 0.07™ 0.004™ 0.007™ 0.002™
Gx D x P xY
Error (b) (o) s 198 7.9 0.10 0.009 0.005 0.01
C.V. (%) &y g i 8.6 6.4 23 2.6 1.9

o) S sy gl 5O s st et oS

ns, * and **: significant at 5% and 1% probability level, respectively.

% NS
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Table 5- Mean comparisons for simple effect of planting date on some traits of wheat

L . . a Judg,ls D Judg,ls 05 Judgyls
uils g U a5 aliiow
P C"g t C;\I’“ s f’° Ny ***  Chlorophylla  Chlorophyllb  Total Chlorophyll
an lng ate 0.0 Spl c1nm (mgg-l) (mgg-l) (mgg-l)
P90 T3l Je 491 a 2.0b 0.72a 2.69
Before effective rainfall
Foo Syl jlaw 35,10
15 days after effective 431 ¢ 2.03a 0.68b 2.71a
rainfall
Foo Syl 3l am 5o, Yo
30 days after effective 364 b 1.9b 0.69b 2.62b
rainfall

Wl de o iy Jleiz] s 10 (g5 sre Il S i B9y glls sl Sl
Means that have a common letter, have not significantly different together at 5%.

oS Slio (B p sy oolu Sl 5Sle e =7 Jouxr
Table 6- Mean comparisons for simple effect of genotypes on some traits of wheat

95 & oy 50 “““’ "'“‘;’ Chloﬁi);lsl b
Genotype No. of spike in m (mg.g™h
STJ 403 ¢ 0.95a
BCR 447 a 0.82b
SAJI 436 b 0.85b

Wl s iy Jleiz] s 10 (g5 pre Bl S i By glls sl Sl
Means that have a common letter, have not significantly different together at 5%.

paS b by IS i 5 o515 eoles 1 Siloe duslie =Y Jou
Table 7- Mean comparisons for simple effect of genotypes on chlorophyll b content of wheat

o1 D Judg b5
Density (plant in m?) Chlorophyll b (mg.g™)
250 0.82b
350 0.88b
450 0.97a
550 0.93ab

Wl s o iy Jleiz] s 10 (g5 pre Il S i B9y gl sl Sl
Means that have a common letter, have not significantly different together at 5%.
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Table 8 Mean comparisons for interactions of planting date, plant density and Genotype in

durum wheat

L BYHRTW IR el S ySlos
&b oSl ] . R
cals Densiy  weys oSS Sy gy abotle s 158 33
. . Percentage = Harvest Biological Grainyield ~ 1000-Kernel weight
Plantlng (plant GenOtype . . . (k h -1) ( )
date in m?) of light index y1eld_1 g ha g
absorbed (%) (kg ha™)
STJ 62.9 243 11127.7 2697.8 40.9
51 Jud 250 BCR 56.8 222 12179.6 2548.4 33.9
S SAJI 58.5 252 11176.8 2917.9 41.1
= STJ 59.7 23.2 11683.4 2726.0 43.1
Hoo 350 BCR 62.1 23.7 12944.6 2756.4 404
SAJI 64.7 22.9 12003.7 3006.0 35.1
STJ 66.0 23.9 12237.6 3017.4 35.5
before 450 BCR 65.3 26.8 11080.0 2674.4 34.9
effective SAJI 67.4 21.1 14551.7 2815.6 435
i fall STJ 66.1 21.8 13665.4 2879.4 38.9
550 BCR 67.6 232 12071.9 2910.5 37.2
SAJI 65.9 26.1 12999.3 3082.9 35.0
STJ 65.2 19.9 10682.1 2216.7 46.9
s3918 95 BCR 60.1 23.0 11055.7 2368.7 39.7
AT SAJI 64.0 19.0 11412.6 2111.8 39.9
g STJ 61.9 20.9 11117.4 2410.1 41.5
350 BCR 62.2 213 10569.1 2409.0 342
SAJI 65.2 22.0 9972.4 22254 415
STJ 63.5 223 11281.3 2741.6 415
15 days 450 BCR 63.2 22.0 10650.4 2365.4 33.7
after SAJI 62.1 23.1 11698.0 2639.5 35.7
effective STJ 62.0 21.2 11149.4 2494.8 40.9
rainfall 550 BCR 62.9 21.8 11374.0 2618.7 342
SAJI 62.3 222 12285.5 2684.9 40.4
STJ 63.4 22.7 8680.7 1840.1 44.1
w59y ¥ 250 BCR 62.3 25.7 7446.2 1894.6 40.0
SR SAJI 63.3 253 8199.8 19215 36.0
oo STJ 64.3 19.8 8641.8 1684.9 2.4
350 BCR 62.4 24.1 7940.1 1953.4 35.0
SAIJI 60.7 24.1 8924.8 2071.5 38.2
STJ 61.6 22.4 8834.7 2090.5 37.4
30 days 450 BCR 60.4 22.1 9944.9 2236.6 37.0
after SAJI 60.9 27.2 8504.0 2239.5 39.2
effective STJ 60.4 20.8 8671.8 1942.1 43.6
rainfall 550 BCR 60.3 225 9283.0 2108.7 38.1
SAJI 59.5 222 9466.7 2073.4 36.0
LSD 3.28 6.03 2556.3 616.14 5.61

g alesl Jlo 93 30 ole QLT 5 500 T8 Jge (S5 g985 ooy 9 yaike YT 5O FFY ge (S5l ol
Effective rainfall values were of 2, 33, 5 and 34 mm and effective rainfall time of occurrence were October 26
and November 5, in two years.
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Table 9- Mean comparisons for interactions of plant density and Genotype in durum wheat

Density (plant in m?) TP “’M”'O Cl?lof;i)iljl-lfl a Js]t};f;l)ls
Genotype Protein (%) (mg.g Chlorophyll

STJ 16.23 1.72 2.67

250 BCR 14.1 2.29 3.04

SAJI 14.3 1.7 2.54

STJ 16.77 2.26 3.14

350 BCR 14.24 2.35 3.2

SAJI 15.56 1.94 2.67

STJ 14.55 1.77 2.57

450 BCR 14.0 1.92 2.77

SAJI 13.89 2.29 3.11

STJ 15.36 2.11 2.92

550 BCR 15.2 2.23 3.06

SAJI 14.25 1.95 2.86

LSD 0.37 0.11 0.12
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Abstract

The present study was conducted to investigate the response of durum wheat
cultivars to different planting dates and densities under rainfed conditions during the
years 2014-2016 in Sararood, Kermanshah, using a split plot factorial experiment based
on randomized complete block design with four replications. Three durum wheat
genotypes (SAJIL, BCR and STJ) with three sowing dates, prior to effective rainfall (the
amount and time of effective rainfall were 33.2 and 34.5 mm, and 26 October, and 5
November for two years of experiment, respectively). 15 days after effective rainfall
and 30 days after effective rainfall were evaluated for four densities of 250, 350, 450
and 550 plant per square meter. Traits like number of spikes per square meter, 1000
kernel weight, seed and biological yield, harvest index and absorbed radiation
percentage were measured. The results of mean comparisons of simple effects showed
that the number of spikes per square meter in the planting date before rainfall was more
effective than two other planting dates. Biological yield and absorbed radiation
percentage were 26.9 and 12.9 percent higher respectively in second year of experiment
as compared to the first year. Comparison of interactions means showed that STJ
genotype under 250 seeding density and 15 days sowing date after effective rainfall,
produced highest 1000 kernel weight, while SAJI cultivar at 550 seeding density and
planting date before effective rainfall showed the highest kernel yield. The SAJI cultivar
showed highest biological yield under 450 seeding density and planting date before
effective rainfall. For all three genotypes, the highest percentage of radiation absorption
was observed when sowing date used before rainy season using 450 and 550 seeding
densities. In this study all genotypes showed the highest traits values at first planting
date and under 450 seeding density. The highest values of protein and chlorophyll
content were observed using 350 seeding density.

Key words: Absorbed radiation, Effective rainfall, Grain yield, Wheat genotypes,
Protein content.
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