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Evaluating the response of yield and yield components of bread wheat
(Triticum aestivum L.) genotypes to normal and late seeding dates
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Table 1. Soil physicochemical properties at different depths

sl 4 sl (prsmishs) (S STolin (n 5le) S Gas
Soil texture pH Ec (dS m—1) Depth (cm)
Sed 7.7 4.2 30-0
silty clay loam
ey 7.6 5.1 60-30
silty clay loam
Sed 7.5 4.1 90-60

silty clay loam

WA= VYAF ol b s kS iy slgale 53 08 T (65588 Dliiond o8l bl ga SLT 1Y S

Table 2. Meteorological data from agricultural research station of Gorgan during the growing season of 2015-2016

ole

(o) G0l f game (1,5 5l) b ST

(1F 5l las folu-

Month Precipitation (mm) Mean of maximum (C°) Mean of minimum (C*)
temperature temperature
(2015-16) 15 year (2015-16) 15 year (2015-16) 15 year
430 417 54.7 22.6 16.4 4.8
November
©s 453 323 28.5 13.4 2.1
December
Koy 795 82.5 24.5 11.8 2.2
January
] 535 51.2 26.3 17.5 4.7
February
RPN 27.9 30.1 27.2 18.6 8.4 8.3
April
g 36.5 27.7 35.0 25.1 6.4 13.3
May
NRyes 62.2 15.4 36.9 31.8 14.1 17.9
June
Ty (-‘f Glaess) 6,8 1Y Jsi
Table 3 : The pedigree of the tested wheat genotypes
L] S,
Genotypes Pedigree
1 (Gonbad) 1.5
2 ATTILA*2/PBW65/6/PVN//CAR422/ANA/5/BOW/CROW//
BUC/PVN/3/YR/4/TRAP#1/7/ATTILA/2*PASTOR
3 ATTILA*2/PBW65/TNMU
4 ATTILA*2/PBW65//TNMU
5 MUNAL #1
6 WBLL1/KUKUNA//TACUPETO F2001/3/UP2338*2/VIVITSI
7 SAUAL/3/MILAN/S87230//BAV92
8 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/5/

FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ
9 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/5/
FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ

A
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Table 4: Results of combined analysis of variance for the investigated traits of wheat genotypes as influenced by late and normal sowing dates

A7 e WP sl -V o)las =¥ o) 90« B35 SOl S g

a3 GDL.,Wr.L.t CWL.!CGLQL h&”ﬁhp. K5 3 Shes o sl v alsslus &ls 055 ey dsb A0S, S e w als > Slas Ay ey dmyd Sl el
Sl e &7 Days to So5sss  Plantheight  Biological yield (g ) o TKW 45 ous, Effective Grain  Grain yield S, b sl Harvest index
Source of variation df anthesis Days to Number of  Number of Grain filling period S
physiologica spike/m2  grain/spike filling GGD from sowin
1 maturity period 4 . wing
o physiological
maturity
(s 5,6) R
Location (Planting date) 1 19380.167 36140.9” 2072.04™ 687831956.1"" 461020.56 17.43™ 326™ 0.63" 259027 39617693.09 6573066 239.19™
sl=a
Error a 4 6.53 5.64 41.57 545523.9 682.36 6.93 4.48 0.008 2.07 78339.44 2576.90" 11.96
D]
ok *% ns ok % ok ok ok ok ok ok ns
Genotype 8 22.10 9.58 23.21 4537358.6 5671.65 37.73 7333 0.019 18.12 660765.79 4596.03 13.96
f”\‘xlq QL—L‘ Xf-x\an‘.bhbx * %k *k *k *k *k kK *%k *k * *%k *k kK
Genotypex Planting date 8 25.5 5.32 54.11 6952379.6 13598.32 96.45 17.71 0.007 8.37 1229575.06 3036.12 38.24
clasb
Erorr b 32 2.89 2.18 17.1 541030.5 1131.22 9.44 3.23 0.038 0.57 61072.13 1458.8 9.68
(A 3) Dl i s 50
1.62 0.95 4.53 7.28 11.62 8.15 4.82 4.6 1.4 8.44 4.55 10.45

CV% -

F ok
s

" and ™: Significant at the 5 and 1% probability levels and No significant difference , respectively.
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Table 5. Mean comparison for the interaction effects of seeding date X genotype on the investigated traits of wheat genotypes

i m b sbosss G5, S s 6 53 G gl S5 g 3 Shas (g 7o) diw sl A 5> 4l sl
Seeding ("*f g ESRM o) O s (.Jf,xcﬁ Nurpber (2)f Number_ of
date Wheat Days to Days to Plant Biological yield spike/m grain/spike

genotypes anthesis  physiological height (kg.ha™")

maturity (cm)

2 123.6 181.3 86.6 12361.1 362.2 34.0
© 3 122.6 180 96.6 12098.6 356.9 435
5 5 4 123.3 180 95.3 13348 397.5 36.4
\:J ._%0 5 1233 180 96.5 12450 486.4 33.1
j § 6 123.3 182.3 99 15583.3 444 34.7
j}) TéS 7 122.6 185.3 101.6 14463.3 338.1 33.6
E 8 120.6 179 102.3 15255.6 415.2 40.7
9 119.6 179.3 100.8 16266.7 402 38.1
Gonbad 133.3 183 98.3 11111.1 232.7 50.8
LSD 1.2 1.49 5.99 1076 59.42 5.46
2 86.6 130 88.6 7888.9 240.2 39.1

B 3 84.3 128 84 7277.8 250.2 39

D 2 4 86.6 130.3 83 53332 147.2 412

\*‘L“) ;’J 5 85.3 129.3 84 6111 179.4 39.6

% B 6 86.3 130 87.3 57222 184.2 35.8
\Qq/ f 7 86.6 130 83.6 6833.3 177.2 40.7

_;R) = 8 85 128.6 84.3 64443 178.8 32.7

9 85.6 129.3 83.6 6596.9 183.6 31.7
Gonbad 85 128.6 86.6 6488.8 230.5 34
LSD 3.98 3.29 8.15 1443.6 56.98 5.17

i S 1 e Bt o 3 D pelae 53 LSD 0 g03T ol e o 0S5 il (115 (sl oSS

Means with at least one similar letter, are not significant different (p<0.05) based on LSD test.
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Table 6. Mean comparison for the interaction effects of seeding date x genotype on the investigated traits of wheat genotypes

A7 Sl WP sl -V oylas =¥ 095 «( 135 SO Il S pdgh 4 i

Bl b slhosss a3 58 O3 i 0595 Jsb by Jge Oy als 5 Shes b sl Sl Ay Sy 4y etls 4 S 413 3 Shas jalS”
Seeding Nty (g Gy als Gsslp S o) @l »p S AS) S She, Ssls B b
date Wheat 1000-grain Grain filling  Effective Grain (O GDD from sowing to Harvest Grain yield reduction
genotypes  weight (g) period (day) filling period - physiological index relative to normal
d Grain yield turit o ding dat
(mg/day) (kg.ha')) maturity (%) seeding date
2 39 57.6 0.67 3400.3 2257 27.5 —
3 34 57.3 0.59 3365.9 2257 27.8 -
4 32 56.6 0.56 3447 2257 25.7 —
. 5 333 56.6 0.58 3443.6 2313 27.6 —
5 6 38.66 59 0.65 4093.7 2379 26.3 —
en
2 ,m 7 36.3 62.6 0.57 3546.1 2230 24.8 —
v 8 8 44 58.3 0.75 44178 2230 289 .
,w. m 9 43.6 59.6 0.73 52523 2241 322 —
.wu z Gonbad 31.6 49.6 0.63 3088.3 2329 27.8 —
LSD 3.02 1.61 0.046 495.5 34.9 3.93 —
2 373 433 0.86 2612.2 1557 33.1 0.20
5 ° 3 353 43.6 0.81 2647.8 1605 36.4 0.57
iy 5 4 34.6 43.6 0.79 1448.3 1585 2797 0.43
/..,w, o0 5 35 44 0.79 1954.7 1599 32.38 0.50
P = 6 38 43.6 0.87 2043.3 1605 35.94 0.32
,.M m 7 42 43.6 0.96 2393.9 1571 3591 0.59
v = 8 38 43.6 0.87 1812.5 1585 28.1 0.65
9 42 43.6 0.96 1793.6 1568 27.6 0.37
Gonbad 35 43.6 0.8 1930.8 1598 29.9 0.22
LSD 3.19 0.91 0.071c 346.97 66.9 6.52 0.12

03T bl i G 0S5 Jilt 61,1 (Ua o SOLaLSD. kil S Ll (tme Dt o 53 O abaw

Means with at least one similar letter, are not significant different (p<0.05) based on LSD test.
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Table 7: Correlation among the investigated traits of wheat genotypes under normal and late seeding dates

S s U555

[ESBISEL S

_ 5 Shes dewslins 3l sl B3 e PET Sl S0t
Q; :» SSPn s ~I,:.1c [J S (o 2 KNFIN " dapazy AT
ays to an - i
o Days to : Biological Number of Number of 1000 Grain filling Effective Grain ~ GDD from  papyegt
anthesis  physiological ~ height . ; 3 Lo . . ; .
SO yield spike/m”>  grain/spike ioh period il iod Vi€ sowing to index
maturity weight illing perio physiological
maturity
AU,
(SD1) Days to anthesis
[yl y <3l
(SD2)
S s 65 0.91
Days to physiological
maturity(SD1)
£33 23 205 0.98™
(SD2)
Sy gl 03 "™ 041
Plant height (SD1)
5 B 2 -0.28™ 03™
(SD2)
K5 3 Shes 0.19 ™ 0.46" 0.54"
Biological yield (SD1)
£33 23 3005 -0.17™ 0.24™ 0.36"
(SD2)
i s s 3l 0.05™- 0.15™ 0.09™ 0.50"
Number of spike/m? (SD1)
(93 S 25 _0.25™ -0.35° 0.29™ 0.65™
(SD2) .
i3 4l slass 0.16 ™ -0.10™ 0.08™  -0.31™ -0.56"
Number of grain/spike
(SD1)
£33 S 25 -0.09™ -0.10™ 0.12" 0.03™ -0.11™
(SD2)
dls 3 055 03" -0.07™ 021™ 057" 0.22™ -0.17™
1000-grain weight (SD1)
05 B 0.09™ 0.11™ 0.044™ 044’ -0.24 ns 0.25™
(SD2)
15 A 0555 Job -0.82™ 0.16™ 02" 0.63" 0.42" 0.6 0.6
Grain filling period (SD1)
£35S 2,6 (SD2) -0.76™ -0.65" 0.12™  -0.11™ -0.11"™ -0.11™ 0.08™
Ol Dk fr e -0.25™ -0.29™ 0.18™ 0.46" 0.04™ 0.14™ 0.89™ -0.73™
Effective Grain filling
period (SDI1)
95 LS 2 02™ 02" 0.012™  0.01™ -0.21™ -0.25™ 0.98" -0.56™
(SD2)
als 3 Shas 0.65" 0.68" 0.44" 0.817 0.44" 047" 0.70™ 0.07™ -0.04™
Grain yield (SD1)
053 B s 0.76" 081" 064"  0.64" 0.62" 0.34 027" 042" 0.64"
(SD2)
Fy e Sk Sy, e 0907 0.98™ -0.19™ 0.42" 0.08™ -0.09™ -0.10™ 0.12 0.63° 063"
S5Pnsd
GDD from sowing to
physiological maturity
(SD1)
053 L 0.98" 0.99" -0.29™  025™ -0.37" -0.10™ 0.13™ 0.13™ -0.29™ 052"
(SD2)
s sl 0.77" 0.87" 0.77" 0.617 0.21™ -0.02™ 0.07™ -0.04 021  0.40% 0.84™
Harvest index (SD1)
£33 LS g 0.38 " 043" 0.97" 0.16" 0.29™ 0.12™ 0.04™ 031" 02™  0.54* 029"
(SD2)

, and ™: Significant at 5% and 1% probability levels and non- significant,

respectively.

o

. ns
4)1>3~(.\;,M)>@,¢§ich.~)>)l>gm%,g P

s 053 S F 50 5 sl SIS b eas Ol S SD1,SD2

SDI1 and SD2 represent the first seeding date (early planting) and the second seeding date (late planting), respectively.
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(Triticum aestivum L.) genotypes to normal and late seeding dates
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Introduction: According to the latest statistics by the Ministry of Jihad-e-
Agriculture of Iran (2016), the total cultivation area for crops in Iran is 11.3 million
ha, of which, 8.17 million ha are dedicated to cereal production where wheat has a
share 0f63.17 % and the total land area under wheat cultivation in Golestan province
1s 357 thousand ha. Seeding date is one of the most important management factors
in determining yields of crop plants. The purpose of the selection of suitable seeding
dates is to find a time period during which the favorable environmental conditions
for crop emergence, establishment and vegetative development are pervasive
and none of these stages are faced with unfavorable environmental conditions
(Khajehpour, 2001). Planting date, particularly in areas with environmental
constraints such as extreme mid-summer heats, and early or late season cold snaps,
1s an important decision-making management consideration in crop production.
Often with a change in planting date, ambient and soil temperature will vary,
which in turn can cause different plant responses at various growth stages (Tomar
et al., 1993). As previously stated, Golestan province is a major cultivation area
for bread wheat and the introduction of new cultivars is of the research priorities in
the province. Thus, this experiment was conducted to assess the response of yield
and grain yield components of bread wheat promising lines to normal and delayed
seeding dates.

Materials and Methods: The investigation was carried out at Gorgan
Agricultural and Natural Resources Research and Education Center in 2015-2016

Email address of the corresponding author: Feyz 54@yahoo.com
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growing season as two separate experiments based on completely randomized
block design. The first experiment was the normal seeding date (December 6th,
2015) of 8 wheat promising lines along with Gonbad cultivar as check. The second
experiment was the late seeding date (January 5th, 2016) of the same lines and
check cultivar. Seeding rate in all experimental plots was 350 seeds/m2. The plot
area was 7.2 m2 and consisted of six rows of 6 m long and 20 cm distance among
rows. The plants were supplied with adequate rates of fertilizers based on the soil
analytical results in the both experiments. Among the measurements included in
this study were growing degree days (GDD), yield components, harvest index,
days to anthesis and physiological maturity.

Results and Discussion: The results of analysis of variance showed that the
effects of seeding date were significant on plant height, days to anthesis, days
to physiological maturity, number of spike/m2, grain yield, biomass and harvest
index. Also the interaction effects of seeding date x genotype were significant
in the all investigated traits (Table 4). The delayed cropping was associated
with the increased minimum and maximum air temperature (Table 2), which
resulted in decreased days to anthesis and maturity (Table 5). The greatest grain
yield reduction was observed at late seeding date (Table 6). Since late seeding
encountered long and hot summer days, conducive time period for the vegetative
growth of wheat shortened as compared to normal planting, leading to decreased
plant height. The rise in plant height at normal or early planting dates could be
explained by the enhanced allocation of nutrients to shoot since the time period
for plant growth is increased under these sowing conditions (Rabiee, 2015). With
delay in seeding date, average accumulated GDD from sowing to physiological
maturity decreased. Under normal planting date with an average air temperature
of 14 °C, the GDD accumulation was 2283, and as a result, the wheat cultivars
were able to produce 13659 kg. ha-1 of dry matter and 3783 kg. ha-1 of grain
yield. In contrast, under late planting date with an average air temperature of 11
°C, 1856 GDD were accumulated, which led to the production of 6521 kg. ha-1 of
dry matter and 2070 kg. ha-1 of grain yield by the wheat plants. This indicates that
late planting accumulated 697 less GDD than normal planting, which resulted in a
decline of 1713 kg. ha-1 in dry matter production. Normal planting date produced
the highest grain yield (3784 kg. ha-1). The wheat cultivars under both late and
normal planting conditions were classified in the same statistical group as check
(Gonbad) in terms of grain yield performance.

Key words: Grain yield, GDD, Sowing date, Gorgan, Environment temperature,
Spike
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