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Background and objectives: Flowering time is one of the key
developmental stages in determining the adaptation and grain yield of
wheat and in this regard, management of planting date and cultivar,
which leads to more matching the important developmental stage of
flowering with the optimal flowering period, is very important in
determining wheat grain yield. The aim of this study was to evaluate
the phenological adaptation and its effect on grain yield of wheat
cultivars with different seed densities under dryland pending
cultivation conditions.

Materials and methods: In order to evaluate the compatibility and
determine the grain yield potential of dryland wheat cultivars in the
pending conditions of cold regions, an experiment was carried out
during two years of 2019-2020 in two dryland research stations of
Shirvan and Sisab in North Khorasan province in the form of split
plots in a completely randomized block design with three
replications. In this experiment, dryland spring, facultative and winter
wheat cultivars were evaluated as main plot and five densities of 150,
200, 250, 300 and 350 seeds/m’ were evaluated as sub-plots.

Results: Evaluation of developmental stages showed that cultivation
in this condition, in first year none of wheat cultivars pollinated in
optimal flowering period but spring cultivars passed the critical
flowering stage earlier and closer to the optimal flowering period
than winter cultivars in both years. The results showed that in the first
year, yield difference of cultivars was significant and winter wheat
cultivar of Sadra with 1524 Kg ha™ had the lowest grain yield and
grain yield of other cultivars varied in the range of 1880-2110 Kg ha™
but their difference was not significant. In the second year, the
difference in grain yield of cultivars was not significant but
percentage of grain sieving as a grain quality index in this year,
showed a significant difference and, in this regard, spring cultivars
showed superiority over winter cultivars so that the highest rate of
this trait was observed in spring Aseman cultivar (86%) and the
lowest rate was observed in Baran winter cultivar (52%). Grain yield
was not affected by seed density but at low seed densities (150 and
200 seeds/m?) coverage of the soil happened with delay.
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Conclusion: Based on the results, spring wheat cultivars of Aseman
and Karim are recommended for pending cultivation in cold area,
especially cold and low rainfall area, however, research is needed to
achieve more compatible and more productive cultivars for these
conditions. Desirable seed density of wheat cultivars for sowing in
dryland pending conditions will be 250-300 seeds/m”.
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Figure 1- Developmental stages of wheat cultivars during growth season in Sisab station in 2019, for each cultivar
white part is growth degree day from emergence to tillering (T), light gray part is growth degree day from tillering to
beginning of stem elongation (S), gray part is growth degree day from beginning of stem elongation to pollination
(An) and dark gray is growth degree day from pollination to physiological maturity (Ph), numbers inside each part is

degree day during of that developmental stage, numbers at the end of each graph indicates total accumulative degree
day to reach physiological maturity. OFP is optimum flowering period.
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Figure 2- Developmental stages of wheat cultivars during growth season in Shirvan station in 2019, for each cultivar
white part is growth degree day from emergence to tillering (T), light gray part is growth degree day from tillering to
beginning of stem elongation (S), gray part is growth degree day from beginning of stem elongation to pollination
(An) and dark gray is growth degree day from pollination to physiological maturity (Ph), numbers inside each part is
degree day during of that developmental stage, numbers at the end of each graph indicates total accumulative degree
day to reach physiological maturity. OFP is optimum flowering period.
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Figure 3- Developmental stages of wheat cultivars during growth season in Shirvan station in 2020, for each cultivar
white part is growth degree day from emergence to tillering (T), light gray part is growth degree day from tillering to
beginning of stem elongation (S), gray part is growth degree day from beginning of stem elongation to pollination
(An) and dark gray is growth degree day from pollination to physiological maturity (Ph), numbers inside each part is
degree day during of that developmental stage, numbers at the end of each graph indicates total accumulative degree
day to reach physiological maturity. OFP is optimum flowering period.
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Table 4- Mean comparison of wheat studied traits in Sisab station in 2019
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Treatment gnt No. 0 0.0 seed 0 0 )
height - spikeper  grainper (oo o) Harvest Biological  Grain yield
(cm) m spike index (%)  vyield (kg/ha) (kg/ha)
Cultivar .3,
Baran o)L 108.4 a 308 a 34.4bc 43.5 ab 38.8 be 5542 a 2110a
Rijav ji5,, 77.1¢ 290 a 33.4c 34.8d 39.7 ab 5159 ab 2060 a
Karim . s 71.3d 266 a 41 ab 41.1bc 41.6 ab 4559 be 1869 ab
S S
> 79 ¢ 331a 39.3 abc 37.4d 419a 4187 ¢ 1880 ab
Koohdasht
Asemanole~l 989 b 235a 43.6a 40.6 ¢ 36.5¢ 5397 ab 1958 a
Sadral,. 109.6 a 321a 34.1 be 4454 40.6 ab 3791 ¢ 1526 b
Seed density/m? x o za 53 54 oS\
150 90.2b 282a 37.4a 40.4 ab 385a 4851 a 1891 a
200 89.3b 279 a 39.1a 393D 40.6 a 4670 a 1900 a
250 91.6 ab 258a 36.1a 39.9b 39.1a 4550 a 1875 a
300 89.2b 300 a 383a 414a 40.2a 4653 a 1808 a
350 93.3a 330a 37.7a 40.5 ab 39.8a 5165a 2101a
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* In each column, means with same letter (s) are not significantly different.
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Table 5- Mean comparison of wheat studied traits in Sisab station in 2019.

. s 3 8o
Spgt J < b Ll 15 R sl wls 4o
i o . > 0,5 548) P <

e (e sle) 7 . ((;) s i ) (JSJLS) 032 LxE

Pl f3g No. of (4o 52) ks Sl

Treatment ant o e.of  grain 1000 0 Biological  “= %’ 5
h(eclri})lt spi.ke per seed Harvest yie% ] Grain Sieving

. 1 1 V) .
per m? spike weight index (%) (ke/ha) yield percent
(2 (kg/ha)
Cultivar .3,

Varan o\, 100.7 a 369 a 235a 283 a 28.2a 7333 a 2007 a 419a
Baran ol,4, 104a 359a 20.1a 27.6a 238a 8217 a 1918 a 479 a

Sadra |,u 97.7a 401 a 20a 30a 259a 8207 a 1999 a 43 a
Rijav 43, 76.2 be 364a 194 a 26.6a 258a 7210 a 1740 a 33.2ab

Aseman o] 101.9a 306 a 259a 294 a 255a 7295 a 1829 a 14b

Karim . s 66.7 ¢ 360 a 199a 3la 254a 8277 a 1948 a 18b
Chda S 80.2b 377 a 223 a 27.6a 28 a 6531 a 1709 a 28.7 ab

Koohdasht
Seed density/m’ m 0 70 53 5 o515

150 90.1a 34l ¢ 233 a 29a 28 a 6777b 1811a 333a
200 89.3a 344 be 242a 28 a 283 a 6879b 1871 a 33.8a
250 889a  362abc 22.7a 29a 26.1 ab 7445 b 1888 a 31.7a
300 89.7a 389a 18.1b 28.8a 243b 8010 ab 1836a 324a
350 90.2 a 377 ab 19.7b 284 a 23.7b 8797 a 1986 a 30.8a
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* In each column, means with same letter (s) are not significantly different.
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Table 6- Interaction of cultivar and seed density on harvest index of wheat in Sisab station in 2019.

(g 59) st oS5

Cultivar o3, Seed density/m?
150 200 250 300 350

Baran ol,L 37.7¢-h 40.9 a-g 39.5b-h 37.2¢-h 39.2 b-h
Sadra 1,4 41.6 a-f 40 a-h 40.2 a-h 42.2 a-f 39.4 b-h
Rijav ji5,, 41.4 a-f 41.8 a-f 36.1 e-h 38 ¢-h 423 a-e
Aseman Clal 38.9 b-h 37.5¢-h 34 gh 35.3 fgh 36.9 d-h
Karim ., s 32.2h 45.4 ab 44.8 abc 47 a 38.9 b-h
Koohdasht =z 55 39.5b-h 40.2 a-h 41.9 a-f 43.1 a-¢ 442 a-d

Means with same letter (s) are not significantly different.
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