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Growth plasticity and yield formation in dryland wheat ( Triticum aestivum) under artificial
selection. LIU Ying-xia', WANG Jian-yong', CHENG Zheng-guo', ASFA Batool', ZHU Ying'?,
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tern Australia , Perth 6009, Australia).

Abstract: Dryland wheat has gone through double selections, including natural and artificial selec-
tion, in the evolutionary process. During this process, artificial selection played a key role in variety
domestication and improvement. This paper summarized a few relatively independent but interrelated
issues including evolutionary characteristics, physiological plasticity, morphological plasticity and
population attribute transition in dryland wheat under artificial selection. It provided an overview on
physiological and ecological mechanism of dryland wheat adapting to stress conditions, and an out-
line of wheat evolution route. In the long-term evolutionary history of dryland wheat from diploid to
hexaploid, natural selection acted as a key role for wheat adaptation to stress environments. With
the intervention of artificial selection, the yield-oriented phenotyping has been continuously
strengthened,, and morphological characteristics of wheat tended to display a fine adaptation to ad-
verse environments at population level. As a product of artificial selection, water and nutrient use
efficiencies were improved constantly, and biomass allocation pattern showed the characteristics of
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lowering below-ground parts and increasing above-ground parts. In the meantime, the tolerance to

density and high temperature stresses tended to be enhanced, while photosynthetic rate per unit area

was decreased gradually. Dryland wheat production was a complex population process, rather than a

simple individual performance. Artificial selection increased population fitness and individual repro-

ductive allocation in dryland wheat, which in turn strengthened its coordination with environment,

but weakened its attributes of natural population. This paper also drew an outline of dryland wheat

evolution, and provided a few suggestions for breeding strategies and cultivation management of

dryland wheat under climate change.

Key words: dryland wheat; artificial selection; physiological plasticity; phenotypic plasticity ; evo-

lution.
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Fig.1 Schematic diagram of evolution of dryland wheat and formation time of genomes

[14,17,25-26]

x N A QARG IR PRI T RENE : 1) SRIRT SRR IENE  2) RIET R A — RN P JROR TIX PR AT RER IR, = = /N3E B Jetafkd]
M IR — EAR K, AT 10 FEAHA 2 HA AR, B AT 42 A N U R I L R /N A B Qe R iR (B2 R AR TRROE S+
BEAR R 27 R HAE Ny B YR U AR AT E M. * Two hypotheses of the origin of A-genome in wheat were shown in the Figure: 1) originated
from the 7. urartu, and 2) originated from the wild einkorn wheat (7. boeoticum). * * It has been controversial on the origin of B-genome, and there
were more than 10 kinds of plant species were considered as the donor of the B-genome. Currently, more researchers believed that the Aegilops speltoides
was the donor of the B-genome, but great variation occurred during its evolution. Here “?” indicated that the uncertainty of B-genome’ s donor.
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Table 1 Evolutionary trend of competitiveness, yield formation factors, physiological and morphological traits in dryland
wheat
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Fig.2 Schematic diagram of plant architecture change during
the dryland wheat evolution.

a) —fi5& Diploids; b) PUf5{A Tetraploid; ¢) 7~fiFA& Hexaploid.
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