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Studies on Heading Date of Wheat and Barley

IV. The Influence of Temperature and Photoperiod on the
Ecological Characteristics of Barley

Yong Woong Ha* and Seong Hee Lee*

ABSTRACT

This study was carried out to identify the ecological characters easily changeable with the conditions of
temperature and day-length and to ascertain the managable means which can optimize the barley plants to
secure the maximae yield and early heading under controlled condition.

Yield and yield components were greatly varied with tempellature. Especially, effective tiller formation and
grain filling of sub-tillers were more favorably affected by thermal treatment than those of main tiller. In
thermic response, “Kangbori” was less susceptible than others, while‘‘Sacheon #6” showed particular suscep-
tability. The varietal differences of photoperiodic response were recognized on all investigated traits and their
degree of response were similar to those with temperature. Among varieties, “Kangbori”” was comparably
sensitive on several characters while “Sacheon #6" displaying low lightsensitivity. The turning point at which
heading might be radically stimulated was estimated as about 10.5 hour day-length in 3 tested varieties and
above 18 hours of irradiance was considered ineffective for more rapid heading. The condition under which
barley varieties may obtain maximal yield and resonably early heading was 15°Cin temperature and 12 to

15 hours of day-length, regardless of varieties.
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Table 1. The plasticity of characteristics in
response to temperature.

Character C.V.(%)

Leaf no. of main tiller 4.16
Period for grain filling 418
Flag leaf emergence period 438
Period for heading 4.98
Maximal plant hight 7.19
Average leaf emergence interval 7.53
Awn length 9.98
Ear length 10.86
Total length of internode 12.15
1st internode length 12.23
Stem hight . 12.58
Diameter of 3rd internode 13.84
2nd internode length 13.97
3rd internode length 14.64
1000 grain weight 17.05
Percentage of productive tillers 18.84
No. of mature kernels/ ear 22.50
Dry weight of main tiller 22.95
Grain weight of main tiller 23.50
No. of grains of main tiller 24.11
Distance flag leaf to spike 25.71
Total dry weight of plant 38.40
No. of tillers/ plant 39.47
Total weight of grains 41.86
Total dry weight of shoot 42.55
4th internode length 42.90
No. of productive tillers 44.33
No. of grains of sub-tillers 61.20
- Grain weight of sub-tillers 62.28
Dry weight of sub-tillers 62.57
No. of late ~emerging heads 71.35
5th internode length 386.29
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Table 2. Varietal difference of thermic response expressed by temperature coefficient(Q10).

Q10 (20°C/10°C)

Character Kangbori Oweolbori1 Sacheon #6 Total
Leaf no. of main tiller 0.9550 0.9655 0.9063 0.9402
Maximal plant hight 0.7361 0.7379 0.6746 0.7144
Stem hight 0.6007 0.4638 0.4661 0.5071
Total length of 1-5th internode 0.5678 0.4948 0.4840 0.5131
Diameter of 3rd internode 0.7342 0.6441 0.4714 0.6159
Period for heading 0.8241 0.7308 0.7420 0.7658
Period for grain filling 1.1476 1.1299 1.1470 1.1466
Ear length 0.8804 0.7467 0.7375 0.7790
No. of late emerging heads 1.1751 0.3374 0.3923 0.5905

* Characteristics in which varietal response to temperature was not significantly different
at 5% level were average leaf emergence interval, flag leaf emergence period, 4 & 5th

internode length, distance

flag leaf to spike,

awn length, dry weight of main &

sub tillers, no. of productive & total tillers, 1000 grain weight and yield, etc.
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Table 3. Varietal difference on period from
flag leaf emergence to heading by
temperature treatments.

(Unit ; days)

Var. Kang- bori Ob\;vf;)l- Sach-  Aver-

Treat: eon#6 age
10C  7.08 766 842 172

15 567 517 5% 557

20 1L16%* 1;23 . 16 T4 816
C.V.(%) 0.36 gé?:’; 021 017 019

**: Significant at 1% level.

*: Half of the tested plants “Kangbori”
remarkably showed distinguishable delay
response at the 20°C treatment, which
made varietal difference of thermic
response on the period from flag leaf
emergence to heading.
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Table 4. Comparison of characteristics between plants of “ Kangbori” showing the unsimilar
response to the period from flag leaf emergence to heading at the 20°C treatment.

Character Early heading Late heading
Mean St. deviation Mean St. deviation
Flag leaf emergence period (days) 38.00 0.6325 37.33 12111
Period for heading (days) 45.00 1.6733 52.67** 1.6330
Everage leaf emergence interval (days) 423 0.3615 405 0.2258
Plant hight (cm) 65.23 38975 67.67 3.5725
Awn length (cm) 887 1.2754 935 0.8479
Distance flag leaf to spike (cm) 13.00 4.1231 15.17 2.5820
Diameter of 3rd internode (mm) 4.17 0.4604 3.94 0.1724

** Significant at 1% level with T ~test of both means.
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Table §. The plasticity of characteristics in
response to photophotoperiod .

Character C.V. (%)
Leaf no. of main tiller 481
Period for heading 4.88
Flag leaf emergence period 4.89
Period for grain filling 5.44
Average leaf emerg. interval 6.19
Maximal plant hight 7.89
Stem hight 10.26
Total length of internode 10.64
Ear length 1191
Awn length 11.97
2nd internode length 13.23
Diameter of 3rd internode 13.31
1st internode length 14.13
3rd internode length 17.18
Dry weight of main tiller 23.38
Percentage of productive tillers 25.03
Distance flag leaf to spike 29.77
No. of tillers/ plant 30.06
1000 grain weight 30.94
No. of mature kernels/ear 31.63
No. of productive tillers 32.87
4th internode length 34.22
No. of grains in main tiller 34.58
Total weight of grains 34.79
Total dry weight of shoot 39.77
Total dry weight of plant 40.34
Grain weight of sub-tillers 4401
Grain weight of main tiller 45.06
No. of grains in sub-tillers 4838
Dry weight of sub-tillers 57.30
5th internode length 70.37
No. of late ~emerging heads 112.80
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Table 6. Varietal difference of photoperiodic response expressed by coefficient of variances.

Character g C'VB'(%) Character Y C'%C%) c
Leaf no. of main tiller . 0.3588 0.2406 0.2218 Period for heading 0.5199 0.3549 0.3149
Flag leaf emergence period 0.5286 0.3863 0.3469 Awn length 0.0798 0.0639 0.0271
Period from flag to heading  0.5030 0.1971 0.1744 Ear length 0.2573 0.2875 0.1996
Mazximal plant hight 0.1498 0.1322 0.0837 No. of late—emerging heads 0.9605 0.6830 0.6600
Average leaf emerg. interval  0.2735 0.2787 0.2322 Percentage of productive tillers 0.1666 0.1529 0.0898
No. of tillers/ plant 0.2635 0.1216 0.1358 No. of productive tillers./plant 0.2393 0.1578 0.2039
Stem hight 0.1257 0.1676 0.1154 No. of mature kernels/ear 0.5076 0.5402 0.3392
Total length of internode 0.1594 0.1513 01046 1000 grain weight 0.1964 0.1192 0.0866
Diameter of 3rd internode 0.1743 0.3244 0.1725 Total weight of grains 0.6035 0.4715 0.2043
Distance flag leaf to spike - 0.3898 0.3935 0.3478 Total dry weight of plant 0.4635 0.5209 0.3252

8 A; Kangbori, B; Oweolbori, C; Sacheon #6

» Solid lines; The mean result of the underlined variety on respective character were regarded
significantly different at 1% level compared to those of other varieties.
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Fig, 1. Comparison of 3barley cultivars in

their response to photoperiods at 15
°C as indicated by the retardation rate
of heading period to that of respective
cultivar under 24 hour day length.
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Fig, 2. Changes of total weight of grains and
period for heading among varieties sub-
jected to temperature treatment.
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Table 7. Varietal difference of heading period, regression equation® and changing point
in response to photoperiodic treatment.
Da Ver. Kangbori Oweolbori Sacheon # 6 Average
length
g hrs. 145.25 101.58 97.08 114,64

10 124.17 84.58 83.75 97.50

12 70.92 63.67 62.92 65.83

14 5875 54.42 55.67 56.28

16 54.25 51.25 5317 52.89

18 50.00 4583 46.92 47.58

20 46.50 44.08 47.08 45.89

22 46.92 43.08 45.00 45.00
24 4583 __ 4207 ________ 442 _______ __ 4414 ____
Regression Y=—7.25X°+142X* Y=-7208X°+4421X2¥=-242X"+4921X* ¥=—383X’+77.07X*
cauation___-84225K+ 15623 _~26T49X+5I859  -295.6X+56BT9  —46052X+81603_
Changing hrs. min.  hrs. min.  hrs min hrs min
point 10 56 9 52 10 25 10 36

» Expressed with retardation rate of respective heading period to that of 24hour day
length at 15°C (Y) and respective day length (X).

¥ = —0.0379X? + 1.1090X — 4.7577
(R= 0.8031)

Y =—~0.0187X2 +
0.5487X — 0.2504
o (R=108104)

b
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T
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(R= 0.9513)
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Fig, 3. Changes of total weight of grains

among varieties subjected to photo-—
periodic treatment ; O Kangbori,
/A Oweolbort, [ Sacheon ¥ 6
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Table 8. Changes on the rate of effective tillers and harvest index by temperature and

day length treatments.

Traits No. of IOQU Rate pf Dry Dry weight Togal dry ﬂarvest
. grain effective weight of of grain weight index
Treatment grains weight tillers shoot (A) (B) (A/B)
Temper- 10 48.11 2561 & 094 412 8 121 & 533 € 0.23
ature 15 62.22 39.83 0.92 2.32 2.42 4.74 0.51
(C)____20___ 4511 37 ___ 091 122 68 ___ 290 __ 0% _
""""""" 87 6342 3437 0.83 6.31 219 8.50 0.26
10 108.28 3244 0.80 5.89 3.42 9.31 0.37
12 122.72 321 0.80 3.90 3.92 7.82 0.50
Day 14 114.06 34.64 0.82 348 383 7.31 0.52
length 16 80.94 37.15 0.87 263 3.00 563 0.53
(hrs.) 18 66.92 40.43 0.85 2.10 271 481 0.56
20 50.06 39.25 0.95 1.75 1.95 3.70 0.53
22 32.06 41.68 0.98 1.50 1.40 2.90 0.48
24 35.53 4345 1.00 1.29 1.44 273 0.53

* All variables were displayed as on a single plant basis.
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