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Effects of daylength and temperature on the spike differentiation of winter wheat. XUE Xiang GAO Qing-Lu Henan In-
stitute of Science and Technology Xinxiang 453003 China CJEA 2005 13 4 56~59
Abstract The spike differentiation processes of 3 winter wheat varieties under different sowing dates were studied. The
results show that the excessive sensitive stages to daylength and temperature are single and double ridge stages of winter
wheat however the sensitivity of other stages to those is related to the ecological type of winter wheat. The major factor
which affects the spike differentiation is the mean daily temperature in the experiment therefore the progress of spike dif-
ferentiation of winter wheat could be regulated by controlling sowing date as climate becoming warm.
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Tab.1 The continued days of various spike differentiation phases of winter wheat under different sowing time

- Date month-day
Varieties d d d ~ ~
Sowing Single Double Sowing Single to Double d d d d
date ridge ridge Glume Floret Pistland Anther Tetrad to single double ridge to  Glume Floret to Stamen Anther to
stage  stage  diff. diff.  stamen  diff. diff. ridge ridge glume  to floret pistil and pistil to  tetrad

stage  stage diff. stage stage  stage diff. stamen diff.  anther diff.
54 0926 1021 11-13 03-11 03-12 03-18 03-24 04-07 25 23 116 1 6 6 14
10-01  10-23 11-16 03-12 03-13 03-19 03-25 04-08 22 24 114 1 6 6 14
10-06 10-26  11-30 03-13 03-14 03-20 03-26 04-09 20 35 1104 1 6 6 14
10-11  11-05 12-10 03-14 03-15 03-21 03-27 04-09 25 35 95 1 6 6 13
10-16  11-13 03-02 03-14 03-16 03-21 03-27 04-10 28 110 12 2 5 6 14
10-21 11-16 03-02 03-15 03-17 03-22 0328 04-10 26 107 12 2 5 5 14
1026 11-23  03-05 03-15 03-17 03-22 0329 04-11 28 103 10 2 5 7 13
10-31  11-26  03-05 03-16 03-18 03-23 0329 04-12 26 100 11 2 5 6 14
11-05 11-30 03-08 03-17 03-18 03-23 04-01 04-13 25 99 9 1 5 9 12
11-10  12-15 03-11 03-18 03-20 03-25 04-01 04-14 35 87 2 5 7 13
11-15 01-20 03-14 03-21 03-23 03-26 04-05 04-16 66 54 2 3 10 11
11-20  03-02 03-17 03-26 03-28 03-30 04-05 04-17 102 16 2 2 6 8
11-25  03-11 03-19 03-28 03-30 04-01 04-08 04-20 106 9 9 2 2 7 12
11-30  03-14 03-22 03-29 03-30 04-01 04-08 04-21 104 9 7 1 2 4 16
12-05 03-17 03-26 03-29 04-01 04-05 04-12 04-22 102 10 3 3 4 7 10
18 09-26 10-21 11-14 11-23 11-30 - - 25 24 9 7 - - -
10-01 10-23 11-16 12-15 12-23 - - 22 24 29 13 - - -
10-06  10-26  11-23 12-20 12-29 - - 20 28 27 14 - - -
10-11  11-09 11-30 03-02 03-05 03-08 03-17 04-01 29 21 94 2 3 9 15
10-16 11-17 01-04 03-02 03-06 03-11 03-19 04-02 32 48 58 4 5 8 14
10-21  11-19 03-01 03-05 03-08 03-15 03-20 04-03 29 103 4 3 7 5 14
10-26 11-26  03-02 03-07 03-10 03-16 03-21 04-04 31 97 3 6 5 14
10-31 12-03 03-02 03-09 03-11 03-17 03-23 04-05 33 90 7 2 6 6 13
11-05 12-19 03-05 03-14 03-17 03-23 0329 04-07 44 71 9 3 6 6 9
11-10  12-23  03-11 03-18 03-23 03-25 04-01 04-08 43 79 7 5 2 7 7
11-15 01-18 03-16 03-24 03-26 0327 04-03 04-12 62 60 8 2 1 7 6
11-20  03-02 03-18 0326 03-29 03-30 04-05 04-14 103 16 8 3 1 6 9
11-25 0308 03-20 03-28 03-30 04-01 04-07 04-16 104 12 8 2 2 7 8
11-30  03-14 03-23 03-29 03-31 04-01 04-08 04-17 105 9 6 2 1 7 10
12-05 03-17 0328 03-30 04-01 04-05 04-11 04-20 102 12 2 2 4 6 9
63 0926 10-21 10-28 11-10 11-16 11-18 - 25 7 13 6 2 - -
10-01 10-23 11-02 11-12 11-20 11-23 - 23 9 10 8 3 - -
10-06 10-26 11-05 11-16 11-23 11-26 - 20 10 11 7 3 - -
10-11  11-02 11-13 11-30 12-03 12-10 - 22 11 17 3 7 - -
10-16  11-11 11-23 01-03 02-08 03-06 03-11 03-27 26 12 68 9 27 5 16
10-21  11-19 12-03 02-28 03-02 03-08 03-14 03-29 29 14 87 3 6 6 15
10-26  11-23  01-09 03-05 03-08 03-11 03-20 04-01 28 47 56 3 3 9 12
10-31 12-06 03-02 03-11 03-14 03-17 03-26 04-06 36 87 9 3 3 9 11
11-05 12-08 03-05 03-13 03-16 03-20 03-29 04-08 33 88 8 3 4 9 10
11-10 12-15 03-09 03-17 03-20 0322 03-31 04-12 35 85 8 3 3 8 12
11-15 01-09 03-12 0320 03-23 03-26 04-01 04-12 55 63 8 3 3 6 11
11-20  03-02 03-14 03-23 0325 03-27 04-02 04-12 103 12 9 2 2 6 10
11-25 03-08 03-18 03-25 0327 03-29 04-03 04-14 104 10 7 2 2 5 9
11-30  03-11 03-21 0326 03-28 04-01 04-05 04-17 102 10 5 2 4 4 9
12-05 03-17 03-27 03-27 03-29 04-02 04-05 04-17 103 6 4 2 4 3
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Tab.2 Coefficient of variation among the duration of every differentiation
of wheat under different sowing time
% Coefficient of variation 129. 99%
Varieties
Elongation  Single ridge Double ridge Glume diff.  Floret diff.  Pistil and stamen Anther diff.
stage stage stage stage stage diff. stage stage 74.98%
54 71.18 74.98 129.99 37.03 33.71 22.31 15.40 71.18%
18 74.46 73.63 135.64 87.88 61.90 17.69 29.47
63 54.16 104.24 122.91 59.60 122.91 33.17 21.03
“ 18" 135.64%
87.88% 74.46% 73.63% 61.90%
13 6377
122.91% 122.91% 104. 24 %
59.60% 54.16%
2.2
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Tab.3 Regression relation between average temperature x; average sunshine length x, and
continued days of various spike differentiation phases of different winter wheats
F Fb, Fb,
Varieties Diff. stages Regressive equations
54 Y=7.4665-0.1882x; —0.13449x, 1.5250 1.4178 0.0650
Y=114.4751-6.9892x, —2.7916x, 16.1396 ™ 15.0003 2.2956
Y =281.5660—16.6858x; + 18.5249x, 47.0171°% 44,4074 9.0040 "
Y=0.4514+0.06372,+0.07052, 1.6459 0.7504 0.8819
Y=14.7221-0.8301x;+0.0051x, 22.3291™ 43.1934™ 0.0012
Y=9.3337-0.15752, —0.0642x, 1.1209 0.6735 0.0284
Y =23.5635-0.5770x; —0.3058x, 20.2650* 15.4724™ 2.5790
18 Y=11.0651-0.4232x,—0.1039x, 3.4787 3.9243 0.0744
Y=101.4164—6.6722x;—1.5390x, 39.9991* 43.3024* 1.2742
Y =55.9996 —5.8342x, +2.6683x, 11.2287* 13.9183* 0.5762
Y=12.8134-0.4855x, —0.5375x, 19.0464 10.2727 3.3268
Y=11.4457-0.65552,+0.0673x, 7.7618™ 14.9355* 0.1063
Y=5.7088+0.2644x, —0.4240x, 1.1630 1.8652 1.7508
Y=21.8877—-0.85532x;+0.1577 x> 0.7683 1.5240 0.0164
63 Y=7.4274—-0.2682x; +0.08069x, 0.9014 1.6921 0.0259
Y=96.2991—-5.03412, —5.8878x, 32.3755* 47.0195™ 0.3858
Y=72.1811-5.43852,+0.1741x, 23.6112* 12.9719* 0.0016
Y=7.1323-0.3003x, —0.05502, 3.7210 3.5181 0.0688
Y=16.2279-0.7828x, —0.4542x, 2.4951 3.5434 0.3691
Y=3.1771-0.21142,+0.9342 2, 1.6637 0.4984 3.1901
Y =42.8896 —2.3018x, +0.0466.x, 27.1772* 54,2233 0.0543
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. 2001 12 2 218~222
1996 7 1 2732
2000 15 2 63~66
1999 19 3 272~275
1996 27 2 124~131
2002 22 2 46~350



