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Effects of temperature and sunlight-length on growth and devel-

opment of winterness wheat variety DS No. 1

CAO Guang-Cai', WU Dong-Bing', LI Rong-Qi*, ZHANG Zhong-Qi*, ZHANG Zhi-
Gang®, YU Li® (1. Institute of Crop Breeding and Cultivation Chinese Academy of Agricultural Sciences, Beijing
100081 .Chinas 2. Beijing Glorious Land Agricultural Co. Ltd . Beijing 100039 ,Chinas 3. Institute of Geographic Sciences
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101 ,China). Acta Ecologica Sinica,2003,23
(6):1242~1246.

Abstract: The winterness wheat variety DS No. 1 is suited to autumn sown and its appropriately seeding
amount is 22. 5kg per hectare . In order to grasp its properties of response to temperature and sunlight-
length ,and to determine its appropriately growing areaes, a ecological simulation experiment was conduced
in a artificial climate cabinet from 2001 to 2002. There were altogether 8 treatment, made of diffetent
levels of temperature and sunlight-length. The experimental material was the DS No. 1 . The artificial
climate cabinet was as large as 50X 50X 100cm® with humidity 70% ~78% and illumination intensity 9000
lex . The results showed that the differences were extreamly remarkable for =5 C cumulative temperature
and number of days during period from seedling to heading in the 8 treatments, and that the low
temperature was not only condition for the vernalization. The effects of temperature and illumination on

the plants before heading were different in these treatments. The vernalization could be accomplished
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through 5 C treatment during the prophase of growth-development or before heading and through 16h. or
8h. illumination per day. The vernalization effect of short sunlight-length was not appeared and the heading
stage was prolonged significantly in the treatment of 20 C and 8h. illumination. The vernalization under
short sunlight-length could need cooperation with sunlight intensity. The development procedure of
prophase of growth-development or before heading could be finished by the non-vernalization path in the
condition of 20 C and 16 h. longsunlight, and the time from seedling to physi-elongation or to heading was
not, or a little, prolonged.

Key words : winterness wheat; artificial clamate cabinet; temperation and sunlight-length effect
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Table 1 Temperature and illumination condition in artificial climate cabinet for winterness wheat varieties DS No. 1 and

Jing411 moved in from greenhouse after seedling in pots

Treatment No. Temperature and illumination condition in artificial climate cabinet

I 20C, 16h. 20 C, illumination 16h perday

I 20C, 8h .20 C, illumination 8h perday

I 20C, 8h,45d 16h. 20 C, illumination 8h perday,after 45 days turn to 16h
perday

N 20C, 16h, 45d 8h. 20 C, illumination 16h perday. after 45 days turn to 8h
perday

v 16h, 5C 45d 20 C. 16h perday,after 45 days at 5 C turn to 20 C

v 8h, 5C 45d -, 20 C. 8h perdays.after 45 days at 5C turn to 20 C

u 16h,5C ,45d 8h 20C .5 C,16h perday,after 45 days turn to
20 C,8h perday

" 8h,5C ,45d 16h  20C .5 C,8h perday,after 45 days turn to

20 C ,16h perday

* 1. End the experiment at heading stage;2. 90d End the experiment if

no heading appears after 90 days moved in the cabinet

2

Table 2 Growth and development stage of experimental varieties

Treatment Variety Sowing Germination Take m'oved Elongation Heading Take ms)ved
stage stage in cabinet stage stage out cabinet

| DS1 DS No.1 2001-08-18  2001-08-23  2001-08-25  2001-11-10  2001-11-24  2001-11-26
411 Jing 411 2001-08-18  2001-08-23  2001-08-25 = 2001-11-26

I DS1 DS No.1 2001-08-18 2001-08-23 2001-08-25 = — 2001-11-26
411 Jing 411 2001-08-18  2001-08-23  2001-08-25 — — 2001-11-26

- DS1 DS No.1 2001-08-18  2001-08-23  2001-08-25 — 2001-12-18  2001-12-29
411 Jing 411 2001-08-18  2001-08-23  2001-08-25 — — 2001-12-29

N DS1 DS No.1 2001-08-18 2001-08-23 2001-08-25 2001-11-24 — 2001-11-26
411 Jing 411 2001-08-18  2001-08-23  2001-08-25 — — 2001-11-26

v DS1 DS No.1 2002-02-23  2002-02-25  2002-03-01  2002-05-07  2002-05-15  2002-05-31
411 Jing 411 2002-02-23  2002-02-25  2002-03-01  2002-05-09  2002-05-21  2002-05-31

U DS1 DS No.1 2002-02-23 2002-02-25 2002-03-01 2002-05-21 2002-06-12 2002-06-12
411 Jing 411 2002-02-23  2002-02-25  2002-03-01  2002-05-21  2002-06-10  2002-06-12

- DS1 DS No.1 2002-02-23  2002-02-25  2002-03-01  2002-05-15  2002-06-10  2002-06-12

411 Jing 411 2002-02-23 2002-02-25 2002-03-01 2002-05-17 2002-06-07  2002-06-12
DS1 DS No.1 2002-02-23 2002-02-25 2002-03-01 2002-05-07 2002-05-21 2002-05-31
411 Jing 411 2002-02-23 2002-02-25 2002-03-01 2002-05-09 2002-05-21  2002-05-31
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Table 3 Growth and development phase of experimental varieties in artificial climate cabinet

" " _ ~ =5C
Treatment Variety Sccdli‘ng to Elongation to Scchling to Accszrr:tiiezilfir%gs ¢ Tillering
elongation (d) heading (d) heading (d) 1o heading (C) number
DS1 DS No. 1 79 14 93 1860 6
411 Jing 411 — — — — 8
DS1 DS No. 1 — — — — 4
411 Jing 411 5
DS1 DS No. 1 — — 117 2340 11
411 Jing 411 — — — — 5
. DS1 DS No. 1 93 — — — 9
411 Jing 411 8
DS1 DS No. 1 71 8 79 905 2
411 Jing 411 73 12 85 1025 1
" DS1 DS No. 1 85 22 107 1465 1
411 Jing 411 85 20 105 1425 1
- DS1 DS No. 1 79 26 105 1425 2
411 Jing 411 81 21 102 1365 2
- DS1 DS No. 1 71 14 85 1025 2
411 Jing 411 73 12 85 1025 1
3
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