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Relationship between canopy temperature and water use efficiency/grain yield

among dryland winter wheat genotypes during grain filling stage
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Abstract Canopy temperature CT has been considered as a physiological indicator of plant fitness and can be used as
an effective tool in screening wheat Triticum aestivum L.  for water use efficiency WUE and high yield. Field studies
were conducted at Zhenyuan Gansu China in 2005 — 2006 to examine the differences in CT and the relationships
between CT to grain yield and WUE in winter wheat genotypes. Twenty three winter wheat genotypes supplied by North
China Winter Wheat Performance Tests Program were grown under a dryland condition. CTs were recorded during early to

mid-late grain filling stage between 1.30 pm and 3.30 pm on 3 clear days with a portable infrared thermometer. Genotypes
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showed considerable differences in CT the differences increased with the development of plant and the maximum differences
were observed at mid-late grain filling stage. Among the genotypes studied a highly negative regression between CT and
grain yield/ WUE R® =0.445 —-0.812 was established no matter in early or middle or mid-late grain filling stage and the
R’ values increased as grain filling proceeded. Grain yield reduced by about 280 kg hm ™ and WUE reduced by 0.6 kg
hm > mm ' respectively when CT increased 1 °C at mid-late grain filling stage. These results clearly indicated genotypes
maintained a consistent CT after middle grain filling indicating some genotypes with high-yield and high-WUE consistently
had low CTs whereas the low-yield and low-WUE genotypes had high CTs. Regression results suggested that to use CT as
an parameter to estimate yield and WUE the best time to take the measurement is at mid-late grain filling stage. The highly
negative regression between CT and yield/ WUE also suggested that CT can be used by breeding programs as a potential

selection criterion for grain yield and WUE in wheat.
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Table 1 Canopy temperature °C  grain yield kg hm™ evaportranspiration mm and WUE kg hm ~ mm ™" of dryland winter wheat

Canopy temperature

5 15 6 6 6 11

Genotype Grain yield WUE Evaportranspiration
May 15 June 6 June 11

215 16.0 27.4 30.5 5230.0 12.3 425.2
51241 16.7 27.5 33.8 4870.7 11.9 409.3
5406 17.5 28.5 32.3 4819.1 11.8 408. 4

385 16.9 27.8 33.0 4145.3 10.2 406. 4
6878 16.8 26.3 31.9 4801.4 11.8 406.9

3 16.2 25.7 29.1 5675.1 13.3 426.7

034 17.0 28.0 33.8 4309.5 10.3 418.4
9709 16.8 27.7 32.9 4267.3 10.3 414.3

038 18.0 29.7 36.7 3541.8 8.7 407.1

318 16.7 26.0 32.3 4962.3 11.9 417.0

977 16.3 26.6 31.3 4988.4 12.0 415.7

386 15.6 29.2 33.0 4524.3 11.0 411.3

031 17.5 27.7 33.0 4121.8 10.1 408. 1
2000-10 17.0 29.0 34.0 4124.1 10.3 400. 4

5 17.0 28.1 33.2 5174.8 12.6 410.7
9840-0-3-3-1-3 16.5 26.2 29.1 5327.4 12.8 416.2
9840-0-3-2-1 14.3 24.9 29.6 5935.7 14.4 412.2
0052-1-3 16.3 28.0 32.3 4644.3 11.3 411.0
0052-17-2 14.9 26.2 30.9 5284.5 12.7 416.1
9840-0-3-1-6 16.9 26.3 29.0 5639.9 13.6 414.7
0052-1-4-1 16.8 27.3 29.9 5160.7 12.1 426.5
9840-2-3-15 15.0 27.0 28.7 5913.6 14.0 422.4
0052-1-6-1 16.3 26.0 29.3 5694.3 13.6 418.7
Mean 16.5A 27.3B 31.7C 4919.8 11.9 414.1
% CV % 4.35 5.26 6.32 12.58 11.73 1.65

* P <0.001 Means of canopy temperature showed significant difference P <0.001 as indicated by
different letters
2

Table 2 ANOVA for genotypes and grain filling stages on canopy temperature of dryland winter wheat

F- P
Source of variance DF SS MS F-value P-value
Two-way ANOVA
Genotype G 22 671.54 30.52 5.24 <0.001
Grain filling stage S 2 2301.34 1150. 67 197.7 <0.001
G xS 44 256.09 5.82 4.19 <0.001
One-way ANOVA
. . R 22 120. 48 5.477 1.687 0.067
Genotype in early grain filling stage
22 97.837 4.447 42.266 <0.001
Genotype in middle grain filling stage
22 283.0 12. 864 132.036 <0.001

Genotype in late grain filling stage
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Fig. 1 Regression of canopy temperature and grain yield or water use efficiency during different grain filling stages
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