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Response of yield and yield components of barley (Hordeum vulgare) cultivars to
reduction of growing season duration
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ABSTRACT

Limited ground water resources provide the large portion of required water for agriculture in Khorasan Razavi
province and negative balance in the exploitation of these resources has threatened the continuity of agricultural
activity. To reduce water consumption in the agricultural, 4-year study (2011-2014) was conducted in Agriculture and
Natural Resources Research and Education Center of Khorasan Razavi on barley. Replicated trials was carried out as
split plots in a randomized complete blocks design with three replications, so that planting dates were main plots and
barley varieties include Yousof, Nik, Goharan, Kavir, Reihan003, Loot, Bahman and line No. 17 were subplots. Grain
yield of the first dating in second year and pending culture in third and fourth years of experiment was 4734, 3199 and
4018 kg/ha, respectively compared to grain yield of autumn culture (check) in third year (4735 kg/ha), decreased 0,
26.2 and 27.4% respectively, whereas 3 times of autumn irrigation (equal to 50% decline in irrigation) was deleted
from production cycle. Results showed that by shortening the growing season, yield and yield components of barley
were affected and proportionally reduced but in some planting dates and spring cultivars of barley, grain production
potential was acceptable and reduction of the growing season of barley and elimination of the autumn irrigations is
possible and recommended. On this base, optimal barley planting date with autumn irrigation elimination is pending
culture but this date could expanded to 20 of February; although the recommended planting date is the same. In this
relation, selection of suitable varieties of barley (adapted spring cultivars such as Goharan, Nik and Yousof) is the
next priority to ensure the success of production.
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Table 1. Mean squares of the effects of planting date and cultivar on yield and yield components of barley in the
second year (2011-2012)

No. of .
. . Thousand grain
df Plant height grain per . . L

Source of variations spike weight Harvest index Grain yield
Replication 2 35ns 24 ns 9ns 9ns 378677 ns
Sowing date 2 49 ns 111 ** 60 * 128 ns 5713596 **

Error a 4 16 13 7 85 74453
Cultivar 2 11 ns 20 ** 63 * 39 * 813862 **
CultivarxSowing date 4 18 ns 3ns 8 ns 43 * 122594 ns

Error b 12 13 4 11 8 144330

C.V. 4.3 5.7 9.8 6 9

(SIS S pas g do ) SO g gy ka0 0 ciae odimo i oS S 4 NS g e e
* ** and ns: significant at the 5% and 1% of probability levels and non-significant, respectively.
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Table 2- Mean squares of the effects of planting date and cultivar on yield and yield components of barley in the
third year (2012-2013)

Plant No. of spike per No. of grain per Thousand grain Harvest L

Source of variations df height m spike weight index Grain yield
Replication 2 23 ns 13974 ns 128 ns 19 ns 104 ns 350530 ns
Sowing date 4 1470 ** 33601 ns 1113 ** 251 ** 464 ** 13922515

Error a 8 17 11851 88 14 29 392411
Cultivar 3 2373 ** 67766 ** 1009 ** 1628 ** 1558 ** 1892i813
Cu“‘vfir;fowmg 12 403 % 39859 * 320 * 112 %* 399 *x 3195451 **

Error b 30 87 8270 91 18 19 257950

C.V. 13.8 33.9 20.9 12.8 11.3 17

(S P pae g Ao, S gz ka0 Sl Je odio L oS 5 ns g s o
* ** and ns: significant at the 5% and 1% of probability levels and non-significant, respectively.

Table 3. Mean squares of the effects of planting date and cultivar on yield and yield components of barley in the
fourth year (2013-2014)

Plant

No. Of spike per
2

Harvest

No. of grain per

Thousand grain

Source of variations df height m spike weight index Grain yield
Replication 2 65 ns 14501 ns 12 ns 3ns 18 ns 288*5*927
Sowing date 2 14 ns 106807 ns 60 ns 2ns 23 ns 305f*121

Error a 4 75 34774 31 23 34 59609
Cultivar 3 343 ** 7423 ns 26 ns 97 ** 140 ** 724f*583
CulivarSowing 6 18 ns 24527 ns 6 ns 20 ns 11 ns 126257 ns
Error b 18 8 33381 37 11 22 312209
CVv 45 26.4 23 9.4 10.7 14.9

(8 e pas g Ao S g i ka5 o S sdia L S S ans g
*** and ns: significant at the 5% and 1% of probability levels and non-significant, respectively.
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Table 4. Mean of plant height (cm) and grain per spike of barley cultivars in different planting dates in the years of
experiment.
Treatment (2011-2012) (2012-2013) (2013-2014)
Plant height Plant height No. of spike per m? Plant height No. of spike per m™
Sowing date

First 84.4 A 79.4 A 333 A 68.5 A 594 A
Second 822 A 77.8 A 314 A 68.8 A 696 A
Third 79.8 A 72.5B 223 A 66.7 A 783 A

Fourth - 63.1C 252 A - -

Fifth - 50.3D 217 A - -

Cultivar

Yousof 809 A 725 A 250 B 71.1 AB 721 A
Nik - 76.19 A 313 AB 594 E 687 A

Bahman - 43.7B 180 C 73.6 A -
Goharan - - - - 653 A
Loot - - - 67.9 DC 702 A

Line 17 - 76.2 A 327 A 69.9 BC -
Kavir 82.8 A - 333 A 67.4 DC 594 A
Reihan003 82.8 A - 314 A 69.3 BC 696 A

(a0, s gl 10§ 510 ae3T elaol ) 05,05 K080 b (gl e glds oS piiie Gy G JBlas shyls sla Sl o ,o (gl gt 2 00

For each treatment, means with the same letters are not significantly different (based on Duncans test at %5 of probability level).

OYN-NYAY) pows Jlo 10 92 Glocins 5 od, 5 ciS fo b jiuSen p—0 Jgo=
Table 5. Interaction of planting dates and cultivar on barley traits in the third year (2012-2013).

Sowing date Cultivar Gr(zli(lg/}):; ;:ld Harvest index i;gg(éilgtr?g Height (cm)
Yousof 3675 BCDE 40 ABC 45.6 A 80.3 AB
First .Nik 5356 A 50.6 A 39.5 ABC 80.5 AB
Line 17 4517 AB 48.7 AB 37 ABC 79.3 AB
Bahman 5336 A 46.9 ABC 28.9CD 77.8 AB
Yousof 2249 FGH 38.4 ABC 41.6 AB 86.4 A
Second .Nik 4004 ABCD 47.5 AB 39.9 ABC 86.4 A
Line 17 4203 ABC 41.8 ABC 343 BC 77.8 AB
Bahman 2338 EFGH 47.9 AB 29 CD 60.5B
Yousof 2191 GH 34.1C 38.8 ABC 65.4 AB
Third .Nik 4561 AB 48.3 AB 36.4 ABC 82 AB
Line 17 3071 CDEFG 40.3 ABC 35.2 ABC 79.4 AB
Bahman 306 1J 21.6 D 22.3D 585B
Yousof 3281BCDEFG 44.9 ABC 37.8 ABC 67.4 AB
Fourth ‘Nik 4308 ABC 494 A 38.2 ABC 69.9 AB
Line 17 4005 ABCD 44.1 ABC 32.8 BCD 77.2 AB
Bahman 122 SE 6.6 DE 378 C
Yousof 2647 DEFG 44.3 ABC 37.7 ABC 68.3 AB
Fifth ‘Nik 3188 BCDEFG 44.3 ABC 36.1 ABC 63.7 AB
Line 17 1446 HI 36.3 BC 35 ABC 69.2 AB
Bahman 0J 0E 0E 0D

(o, gy gl 10 g 510 aesT Gelasl ) W5, K085 b (gl e glis oS jiiie By G JBlax shils (sl Sl e jo (gl gt 2 00

For each treatment, means with the same letters are not significantly different (based on Duncans test at %35 of probability level).
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Table 6. Mean of 1000- seed weight and grain per spike of barley cultivars in different planting dates in the years of

the experiment.

(2011-2012)

(2011-2012)

(2012-2013)

(2013- 2014)

Treatment Thousand grain gi(i)ﬁ ;))ir Thousand grain gg(i)r; ?)E:r Thousand grain gg?t.l gir Thousand grain grli(i)r.l (];fer
weight (g) spike weight (g) spike weight (g) spike weight (g) spike
Sowing date
First 34.8 29 363 A 373 A 378 A 52.7 A 343 A 282 A
Second - - 34.6 AB 319B 36.2 AB 54.7 A 351 A 273 A
Third - - 312B 30.8B 332B 483 A 34.6 A 239 A
Fourth - - - - 28.8C 35.6B - -
Fifth - - 27.2C 36.1 B - -
Cultivar
Yousof - - 37A 33.7A 403 A 47 A 37.7 A 24.1 A
Nik - - - - 38 A 489 A 32.6 B 279 A
Bahman - - 17.4C 323B - -
Goharan - - - - 372 A 274 A
Loot - - - - 312B 263 A
Line 17 - - - - 349B 51.7A - -
Kavir 38.1 28.2 319B 314B - - - -
Reihan003 31.4 29.8 332B 349 A - - -
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For each treatment, means with the same letters are not significantly different (based on Duncans test at %5 of probability level).
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Table 7. Mean of harvest index and grain yield (kg/ha) of barley cultivars in different planting dates in the years of

experiment.
Treatment (2011-2012) (2012-2013) (2013-2014)
Grain yield Harvest index Grain yield Harvest index Grain yield Harvest index
Sowing date
First 4734 A 50.7 A 4735 A 46.5 A 4018 A 451 A
Second 4601 A 494 A 3199 B 439 A 4068 A 43.1 A
Third 3292 B 43.6 A 2532 BC 36.1 B 3170 B 425A
Fourth - - 2929 B 35B - -
Fifth - - 1820 C 312B -
Cultivar
Yousof 4553 A 46.4B 2808 C 40 B 3780 B 43.4B
Nik - - 4284 A 48 A 4601 A 43.8 AB
Bahman - - 1620 D 243 C - -
Goharan - - - - 4122 AB 483 A
Loot - - - 2505 C 38.7C
Line 17 - - 422 B - -
Kavir 4080 B 47B - - -
Reihan003 3994 B 50.3 A -
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For each treatment, means with the same letters are not significantly different (based on Duncans test at %5 of probability level).
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