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Wheat cold source and its adaptability under drought conditions
ZHANG Song-Wu', FENG Bai-Li*, WANG Chang-Fa?, MIAO Fang', ZHOU Chun-Ju',
LIU Dang—XiaOZ (1. Northwest Science and Technology University of Agriculture and Forestry College of Life
Sciences; 2. Northwest Science and Technology University of Agriculture and Forestry College of Agronomy, Yangling
712100, China). . Acta Ecologica Sinica.2003.23(12):2558~2564.

Abstract: Through study on the canopy temperature and some other traits of wheat for 10 years and more.,
the authors found that all of the wheat materials in any agro-ecological zone could be divided into three
microclimate ecological types based on their canopy temperature (plant temperature), that was, cold,
intermediate and warm types. The canopy temperature of cold type wheat was equivalent to or continuous
lower than that of the control and its metabolic function, premature senility resistance and vitality were
better than that of the control. On the contrary, warm type wheat had a continuous higher canopy
temperature than that of the control and its metabolic function, premature senility resistance and vitality
were also worse than that of the control and cold type wheat. For the intermediate type wheat, its canopy
temperature, metabolic function presented a obvious polymorphism, that was, its characters mentioned
above were unstable and were affected by the environmental conditions, especially the meteorological
conditions and fluctuated between the characters of cold and warm type wheat. Intermediate type wheat
had played a main role in wheat production for a long time. Obviously, cold type wheat was superior to

intermediate and warm type wheat in metabolic function and kernel-filling. Therefore, It is very important
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and significant for wheat’s high-and stable-yield to breed more and more cold wheat varieties and apply
them in wheat production. In this case, the discovery of wheat cold source promotes remarkably the
progress in cold type wheat breeding. Wheat cold source is a new kind of germplasms, when crossed it
with other wheat materials, over 80% combinations of F1 hybrids presented a drop of canopy temperature
and more than 30% of the combinations turned into cold type wheat in our experiments. So the metabolic
functions of the progenies derived from wheat cold source have been improved greatly and the breeding of
cold type wheat has been promoted obviously. There is a large range of arid area in China and wheat
production is threatened by drought frequently in this area and even in non-arid area. It has been well
known that wheat cold source can transfer a lower temperature traits to its progeny. However, whether it
is resistant to drought needs to be investigated. If the application of wheat cold source in the breeding
program could increase the chance of selecting drought-resistant varieties with excellent metabolic
function, it would have a greater significance in wheat breeding. For this purpose, the authors of this
paper established a severe drought microclimatic circumstances (soil moisture content was 9. 3%, 10. 9%,
11.8% . 12.9% and 13. 2% . respectively, approaching blighting moisture at the depth of 0~20cm, 20~
40cm, 40 ~ 60cm, 60 ~ 80cm and 80 ~ 100cm underground) and launched out into a comparative
experiment on the characters of wheat cold source and non-wheat cold source for three consecutive years
and leaf functional duration, chlorophyll content, soluble protein content, SOD activity, CAT activity,
net photosynthetic rate and kernel plumpness index were tested in this experiment. The results showed
that a series of traits including plant vitality and drought resistance in wheat cold source were better than
that of non-wheat cold source under drought conditions. Therefore, wheat cold source is an excellent new
genetic source having important theory and practice meanings in wheat breeding and many good wheat
varieties, suitable for drought conditions will be released by taking advantages of its strong genetic
heritability in metabolic function and drought resistance. Wheat cold source will have a promising future.
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Table 1 Cooling states of F1 reciprocal hybrids affected by different materials

= (© Parent ~ Combination . (© Parent Combination
e Temperature . Temperature
Combinations . temperature temperature Combinations . temperature temperature
differences differences
types types types types
Cross Cross
WCS-2 X HTG-1X
. 6 —1.0 CT CT . 6 +0.8 CT WT
Xiaoyan6 Xiaoyan6
WCS- HTG-
2x 229 —1.8 CT CT b 229 —0.1 CT WT
Shaan229 Shaan229
WCS-2xX AC104 +0.5 1T CT HTG-1XAC104 +1.7 1T wT
WCS-2Xx 891 HTG-1X 891
0.9 1T CT +0.7 1T wT
Zheng 891 Zheng891
WCS-2 XHTG-1 —2.5 WT 1T HTG-1 X WCS-2 +1.7 CT WT
WCS-2 X NR9405 —2.0 wT CT HTG-1XNR9405 +0.7 wT wT
WCS-2 X 9 HTG-1X 9
.0 WT °T . WT WT
Yanshi9 2. ¢ Yanshi9 0T
Counter-cross Counter-cross
6 XWCS-2 6 XHTG-1
. 0.2 CT CT . +0.7 CT WT
Xiaoyan6 Xiaoyan6
IX WCS- XHTG-
229 x 2 —0.8 CT 1T 229 ! —0.9 CT 1T
Shaan229 Shaan229
AC104 X WCS-2 +0.3 1T CT AC104 XHTG-1 +0.2 1T CT
WCS- HTG-
s 2 —0.8 IT IT _s9lx ! +0.5 IT WT
Zheng 891 Zheng891
HTG-1 X WCS-2 —1.8 wT wT WCS-2XHTG-1 +1.0 CT 1T
NR9405 X WCS-2 —0. WT WT NR9405 X HTG-1 —1.3 WT 1T
WCS- HTG-
9_ . 2 —1.1 WT 1T 9_ . 5 —0.5 WT WT
Yanshi9 Yanshi9
* CT AT SJWT CT,IT and WT show respectively cold. intermediate and warm
type
WCS-2 s ,
C 80% ) C 30% ) o
s s s s s F1 s
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