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ABSTRACT

Eight winter wheat varieties were tested to study
the varietal differences on yield and the other char-
acteristics at four different treatments with two dif-
ferent photoperiod and two different temperature le-
vels.

In heading date, Changkwang and Parker exhibited
the most sensitive responses to short day length,but
Yeoora 70, Suweon 169 and Bezostaya were insen-
sitive in general. Culm length was greatly increased
at short day length in Bezostaya while Yukseong 3
expressed same responses under low temperature co-
ndition. However, little variation of culm length was
observed in Yecora 70 regardless the day length.BI-
ueboy, Changkwang and Yeoora 70 exhibited the
minimal variations in culm length due to the temp-
erature treatment. High yieldings were produced in
Blueboy,Suweon 169 and Parker under short day
condition, but Parker, Yecora 70, Yukseong 3 and
Study produced high yields due to the influences of
low temperature. Yield increase was primarily due
to the increased number of spikes per plant and nu-
mber of spikes per plant and 1,000 grain weight
under the low temperature conditions.
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Table {. Varietal differences for days to heading at different photoperiod and temperature treatments.

High temp.(20°C) Low temp.(14°C) Day lenght
Longday Shortday Longday Shortday Longday Shortday

Temperature
High Low

Treatment

Varieties (24hrs) (12hrs) (24 hrs) (12hrs) (24hrs) (12hrs) (20°C) (14T

Changkwang 44 89 69 100 57 95 38 67 85 18
Yukseong 3 43 66 71 94 57 80 23 55 83 28
Suweon 169 39 62 71 87 55 75 20 51 79 28
Sturdy 40 65 72 91 56 78 22 53 82 29
Bezastaya 50 70 78 98 64 84 20 60 88 28
Blueboy 45 69 75 95 60 82 22 57 85 28
Yecora 70 33 52 60 80 47 57 20 42 70 28
Parker 42 78 69 94 56 86 30 60 82 20
Average 42 69 7 92 57 81 24 56 82 26

S-L : Short day—Long day
L-H:Low temp. — High temp.
Table 2. Varietal differences for culm length(cm) at different photoperiod and temperature treatments.
Treaiment High temp.(20°C)  Low temp, (14°C) Day length
Longday Shortday Longday Shortday Longday Shortday

Temperature

Lo
s e Y oLA

Varieties (24hrs) (12hrs) (24hrs) (12hrs) (24hrs) (12hrs) (200 (140

Changkwang 97 112 100 111 99 112 13 105 106 1
Yukseong 3 91 104 99 116 95 110 15 . 98 108 10
Suweon 169 100 111 106 121 103 116 13 106 114 8
Sturdy 85 97 93 102 89 100 11 91 98 7
Bezostaya 89 113 99 116 94 115 21 101 108 7
Blueboy 90 104 95 108 93 106 13 97 102 5
Yecora 70 75 85 82 86 79 86 7 80 84 4
Parker 93 116 110 115 102 116 14 105 113 8
i&le.rage 90 105 98 109 _ 94 107 13 98 104 6

S-L, : Short day—Long day
L-H : Low temp. — High temp.
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differents photoperiod and temperature treatments.

Treatment High temp. (20 °C) Low temp. (14°C)

Day length Temperature

Longday Shortday Longday Shortday Longday Shortday _ High Low L-H
Varieties (24 hrs) (12hrs) (24 hrs) (12hrs) (24hrs) (12 hrs) 200 (14°0o
Changkwang 7.9 131 9.4 9.3 8.7 11.2 25 105 94 -1.1
Yukseong 3 7.9 9.7 9.3 10.2 86 10.0 1.4 88 9.8 1.0
Suweon 169 7.9 10.8 104 11.0 9.2 10.9 1.7 9.4 10.7 1.3
Sturdy 8.0 11.6 9.7 10.7 8.9 11.2 2.3 9.8 10.2 0.4
Bezostaya 8.4 10.5 91 11.2 8.8 10.9 21 9.5 10.2 0.7
Blueboy 9.7 12.1 11.1 119 10.4 12.0 16 109 1.5 0.6
Yecora 70 9.1 11.0 10.9 12.2 10.0 116 1.6 10.1 116 1.5
Parker 7.6 11.9 9.8 10.9 87 11.4 2.7 9.8 10.4 0.6
Average 8.4 11.3 9.9 111 9.2 11.2 2.0 9.9 10.5 0.6

S—L :Short day— Long day
L-H : Low temp. — High temp.
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Table 4. Varietal differences for number of spikes per plant at different photoperiod and temperature

treatments.
Treatment  High temp.(20°C) Low temp. (14°C) Day length Temperature
Longday Shortday Longday Shortday Longday Shortday High Low
Varieties (24hrs) (12hrs) (24hrs) (12hrs) (24hrs) (12hrs) S (20°C) (14 C) -H
Changkwang 44 6.0 5.3 4.3 49 52 03 52 48 -04
Yukseong 3 59 46 6.7 6.5 6.3 5.6 -0.7 5.3 6.6 1.3
Suweon 169 48 4.6 4.9 6.0 4.9 5.3 04 47 5.5 0.8
Sturdy 4.4 3.2 4.6 59 4.5 4.6 0.1 38 53 1.5
Bezostaya 4.6 38 4.9 4.4 4.8 4.1 -0.7 4.2 4.7 0.5
Blueboy 4.8 6.4 5.8 6.4 5.3 6.4 1.1 5.6 6.2 0.6
Yeoora 70 4.4 4.9 7.9 5.5 6.2 5.2 -1.0 4.7 6.7 2.0
Parker 50 59 7.3 8.4 6.2 7.2 1.0 55 7.9 2.4
Average 4.8 49 5.9 5.9 54 5.4 0 49 5.9 1.0

S~L :Short day—Long day
L-H : Low temp. — High temp.

Table 5. Varietal differences for number of grains per spike at different photoperiod and temperature

treatments.
Treatment  High temp. (20°C) Low temp. (14°C) Day length Temperature
Longday Shortday Longday Shortday Longday Shortday B High Low “H
Varieties (24hrs)  (12hrs) (24hrs) (12hrs) (24hrs) (12hrs) (20°0) (14 C)
Changkwang 34 65 34 54 34 60 26 50 44 -5
Yukseong 3 34 53 32 50 33 52 19 44 4 -3
Suwon 169 39 64 39 57 39 61 22 52 48 -4
Sturdy 31 56 37 44 34 50 16 44 41 -3
Bezostaya 40 53 35 53 38 53 15 47 44 -3
Blueboy 44 59 41 55 43 57 14 52 48 -4
Yecora 70 31 53 36 49 34 51 17 42 43 1
Parker 29 56 33 40 31 48 17 43 37 -6
Average 35 57 36 50 36 54 18 46 43 -3
S~1L :Short day—Long day
L -H : Low temp.— High- temp.
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Table 6. Varietal differences for 1,000 grain weight (g) at different photoperiod and temperature treatments.

Treatment High temp. (20°C) Low temp. (14°C) Day length Temperature
Longday Shortday Longday Shortday Longday Shortday ‘ High Low
Varieties (24 hrs) (12hrs) (24hrs) (12hrs) (24hrs) (12hrs) (20°C) (14°C)H L-H
Changkwang 530 26.5 44.5 42.0 4838 343 145 398 433 35
Yukseong 3 54.0 365 48.0 51.5 51.0 44.0 -7.0 453 498 45
Suweon 169 55.5 39.0 51.5 435 535 41.3 -12.2 473 475 0.2
Sturdy 445 375 48.0 47.0 46.3 42.3 -4.0 41.0 475 6.5
Bozostaya 52,5 41.5 515 48.0 520 44.8 -7.2 470 498 28
Blueboy 425 38.5 48.0 42.0 453 40.3 -50 405 450 4.5
Yecora 70 61.5 40.5 50.5 58.5 56.0 495 -6.5 51.0 545 35
Parker 51.0 285 46.5 46.5 488 37.5 -11.3- 398 465 6.7
Average 51.8 36.1 48.6 47.4 50.2 41.8 -85 44.0 480 40

S~L :Short day—Long day
L-H : Low temp.—High temp.
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Table 7. Varietal differences for yield per plant (g) at different photoperiod and temperature treaiments.

Treatment High temp. (20 °C) Low temp. (14°C) Day length Temperature

' Longday Shortday Longday Shortday Longday Shortday High Low }
Varieties ~ (24hrs) (12hrs) (24hrs) (12hrs) (24hrs) (12hm) ° = (20°C) (14°C)
Changkwang  7.93  10.26 7.90 9.66 792 ° 996 204 910 878 -032
Yukseong 3 10.83 890 1013 - 16.74 1048 - 1282 234 987 1344 357
Suweon169 1039  11.39 970 1475 1005 1307 3.02 1069 1223 154
Sturdy 6.07 6.66 817  12.06 7.12 936 224 637 1012 3.75
Bezostaya 9.54 8.36 870 ~ 1109 9.12 973 061 895 990 095
Blueboy 898 1454 1141 1465 1020 1460 440 1176 1303 127
Yecora 70 830 1052 1436 1577 1138 1315 177 946 1507 561
Parker 7.27 942 1103 1543 915 1243 328 835 1323 488
Average 867 1001 1018 1377 943 1189 246 934 1198 264

S—L : Short day—Long day
L-H : Low temp. - High temp.
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Summary

Eight wheat varieties were used to study the var-
ietal difference regarding yield, yield components
and the other characteristics at four different treatm-
ents, namely, two photoperiod levels ( 24 hrs, 12 hrs)
and two temperature levels (20°C, 14°C).

The results obtained are as follows :

1. Heading responses of wheat varieties * Changkw-
ang ” and “Parker * are sensitive to the short day
length with greater delay in heading under the sh-
ort day length, but Yecora 70, Bezostaya, and Suw-
eon 169 were insensitive to day length with min-
imum delay in heading under same condition. ‘The-
se varieties also showed lower degree of delayed
heading at low temperature (14 °C) treatment.

2. Culm length of Bezostaya was the tallest among
the average varieties followed by Yukseong 3 at
low temperature (14°C) treatment. Also, little
variation of culm length was observed in Yecora
70 at different day length. Changkwang, Yecora
70 and Blueboy expressed least variation in culm
length upon different temperature levels.
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3. Varieties of increased head size at short day len-
gth were Parker, Changkwang and Sturdy, and
those varieties such as Yeoora 70, Suweon 169
and Yukseong 3 were remarkably responed for
increasing spike length under low temperature co-
ndition. Changkwang produced shortest head at
high temperature (20 °C) .

4. Number of spikes per plant were more or less
increased at short day length in such varieties as
Blueboy, Parker, Suweon 169 and Changkwang
while such varieties as Parker, ,Yecora 70, Sturdy
and Yukseong 3 were more sensitive to low tem-
perature for increasing tillers. However, Changkw-
ang showed decreased number of spikes per plant
at low temperature (14 °C) -

5. Number of grains per spike was greatly increased

in Changkwang at short day length. However,nu-
mber of grains were decreased in general under
low temperature condition (14 °C) except Yecora 70

which expressed opposite tendency.

6. All varieties tested were decreased in 1,000 grain

weight at short day Iength.specially Changkwang,
Suweon 169 and Parker, showed remarkable decre-
ase. Low temperature produced heavier grains co-
mpare to high temperature treatment and heaviest
grains were measured in such varieties as Parker
and Sturdy.

7. Grain yield was greatly increased in Blueboy,Su-

weon 169 and Parker under the short day condit-
ion while Yecora 70, Parker, Yukseong 3 and
Sturdy were increased yield at the low temperature
(14°C) . Studies on the relations between yield
and yield components indicate that yield is prim-
arily increased by the increased number of spikes
per plant and number of grains per spike due to
short day condition. The number of spikes per
plant and 1,000 grain weight, were the major fa-
ctors increasing grain yield under low temperature.
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