27 10 Vol. 27 No. 10

2007 10 ACTA ECOLOGICA SINICA Oct. 2007
®
730000
de Wit 4 4
-24 -8139 -602 -24
-8139 -602
-602 -8139
-24 -8139 -602
1000-0933 2007 10-4203-06 Q948 S512.2 A

The relationship between competitive ability and productive performance of

spring wheat cultivars

DONG Long-Li WEI Cha-Hua MA Xiao-Juan ZHANG Rong”
Key Lab of Arid and Grassland Ecology the Ministry of Education Lanzhouw University ~Lanzhou 730000
Acta Ecologica Sinica 2007 27 10 4203 ~ 4208.

Abstract de Wit series experiments were conducted to determine the relative competitive ability and grain yields of four
spring wheat varieties which include landrace Heshangtou and the modern varieties Longchun- 8139  Dingxi- 24 and
Gaoyuan-602. Various pairs of varieties were grown in a mixed fashion and were compared with monoculture. The
experiments were conducted in 2005 on the semiarid area of Loess Plateau Gansu Province China. Dingxi-24 had highest
competitive ability followed by Heshangtou Longchun-8139 and Gaoyuan-602 in decreasing order while yield ranged
from the higher varieties of Dingxi-24 Longchun-8139 Gaoyuan-602 to lower landrace Heshangtou. The results showed
that the varieties with higher competitive ability produced lower yield when the landrace Heshangtou were compared with the
modern varieties Lonchun-8139 and Gaoyuan-602 but when a comparison was made among the modern varieties Dingxi-
24 Longchun-8139 and Gaoyuan-602 the varieties with higher competitive ability had higher seed yield. The results

showed that natural selection aiming at maximization of individual fitness by increase in competitive ability resulted in
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growth redundancy with the more resources being invested into the competitive organs at the expense of the reproductive
organs. The implications are that shifting resources into reproductive organs by reducing competitive ability through crop
breeding can increase wheat production under certain environments which is consistent with Donald$ ideotype. The reverse
results revealed that if more resources were simultaneously invested into reproductive and competitive organs the bred
varieties can also perform better than varieties with lower competitive ability. Our results indicate that competitive ability is
not necessarily correlated with seed yield and the key to increase yield is to develop varieties with higher harvest indices and
total biomass. Natural selection aiming at maximization of individual fitness would inevitably result in occurrence of
redundancy particularly in the case where more resources were partitioned into the competitive organs. Therefore

competitive ability is not the single criterion of crop breeding as Donald has proposed. Wheat breeding in semiarid areas

should focus on the improvement of harvest index and increase of aboveground biomass.

Key Words competitive ability ideotype grain yield harvest index growth redundancy spring wheat
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Table 1 Aboveground biomass plant height yield and yield components of different varieties in monoculture

Varieti Aboveground Harvest Yield Plant height Effective 1000-grain Grains per
arieti
aneties biomass g m~? index g m™? cm tillers weight g plant
712.0+88.8a  0.27 £0.07a 192.9 +21.6a  92.0+12.2a 0.50 £0.71a 34.1+4.6a 24.4+13.6a
Heshangtou
-602
601.5+87.9b  0.34 £0.02ab 203.4 +5.0a 70.0£9.1b 0.30 £0.61ab 30.3+4.2b  33.7+18.0b
Gaoyuan-602
-8139
735.8 +98.8ac  0.37 +0.03b 271.1+9.2b 75.3£10.1¢  0.22 £0.72ab 38.3+1.5¢ 35.3+25.3b
Longchun-8139
-24Dingxi-24 834.1+130.2¢ 0.37+0.01b  309.3 £24.1c  76.3 £12.6¢ 0.14 £0.44b 38.5+2.8¢ 33.2x17.5b
+ LSD 0.05

Mean + SE Winthin a column means followed by different letters were significantly different at level of 0.05 LSD multiple comparison tests were used
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