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Effects of 5 —aminolevulinic acid on leaf gas exchange and
water use efficiency in winter wheat

YAO Su-mei LIU Ming-jiu RU Zhen-gang YANG Wen-ping FENG Su-wei
School of Life Science and Technology —Henan Institute of Science and Technology — Xinxiang Henan 453003  China

Abstract Using Bainong AK58” as experiment material a field experiment was conducted to examine the effects of dif-
ferent concentrations of 5 —aminolevulinic acid ALA 10 mg/L. 30 mg/L. 50 mg/L. applied at initial heading stage
on leaf gas exchange and water use efficiency of winter wheat. The results were as follows The stomatal conductance of
winter wheat flag leaves treated with 10-50 mg/L ALA were significantly higher than that of the control 0 mg/L ALA
however the promotive effects of 10 =50 mg/L. ALLA on stomatal conductance at flowering and milky stage was stronger
than at dough stage. Applying 10 =50 mg/L. ALA increased the net photosynthesisrate of winter wheat flag leaves. At
flowering and milky stage the increased net photosynthesis rate in 10-50 mg/L. ALA treatment was mainly due to the de-
crease of stomatal limitation while at dough stage it was mainly contributed to the decrease of nonstomatal limitation
caused by decreased photosynthetic capacity of mesophyll cells. Compared with the control 10 -50 mg/L. ALA had no
significant effect on the leaf water use efficiency at flowering and milky stages while increased the leaf water use efficien-
cy significantly at dough stage. Applying ALA ranged form 10 to 50 mg/L increased grain numbers per spike 1000
grains weight and grain yield of winter wheat. The highest grain yield was obtained when ALA was applied at level of 30
mg/L.
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1 ALA
Table 1 Effects of ALA on stomatal conductance and transpiration rate of winter wheat flag leaves
ALA Stomatal conductance H,0 mol/ m* s Transpiration rate  H,0 mmol/ m* s
ALA concentration
mg/L Flowering Milky Dough Flowering Milky Dough
0 CK 0.48 b 0.40 ¢ 0.24 ¢ 6.15b 5.38 ¢ 3.46 ¢
10 0.57 a 0.50 ab 0.28 ab 6.98 a 6.85 ab 4.29 ab
30 0.6l a 0.55 a 0.30 a 7.87 a 7.54 a 4.63 a
50 0.55 a 0.47 b 0.26 be 7.23 a 6.39 b 3.94 be
Note 5% Values followed by different letters in each row mean significant at 5% level.
2.2 ALA ALA 30
ALA 2 mg/L ALA 10 50 mg/L ALA
10~50 mg/L. ALA 10 mg/L ALA 50 mg/L. ALA
ALA ALA
10 30 50 mg/L ALA 30 mg/L ALA
2 ALA Co,
Table 2 Effects of ALA on Pn Ci and stomatic limit value of winter wheat flag leaves
ALA CO, pmol/ m? s €O, prmol/mol %
ALA Net photosynthesis rate Intercellular CO, concentration Stomatic limit value
concentration
mg/L Flowering  Milky Dough  Flowering  Milky Dough  Flowering  Milky Dough
0 CK 16.79 b 11.53 b 4.50 c 141.45bh 180.05c¢ 290.53a 60.28 a 54.65 a 21.69 ¢
10 19.33 a 14.29 a 6.48 b 158.61 a 206.96b 273.07b 55.49b 47.61 b 26.20 b
30 20.86 a 15.24 a 7.59 a 167.00a 215.29a 253.00c 52.96 b 45.63 ¢ 3R2.11a
50 18.87 a 13.72 a 6.07 b 160.83a 204.51b 276.64b  54.93b 48.73 b 25.63 b
Note 5% Values followed by different letters in each row mean significant at 5% level.
2.3 ALA CO,
ALA
ALA
2 CO, CO,
10 ~50 mg/L. ALA
CO,
1 ATA 2.4 ALA
CO,
CO,
10~50 mg/L ALA CO,
50 mg/L. ALA 10 30 ATLA 3
mg/L. ALA ALA

ALA CO,
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3 ALA
Table 3 Effects of ALA on leaf WUE of wheat flag leaves
ALA CO, pmol/mmol H,0
ALA concen. Leaf water use efficiency ALA
mg/L
Flowering Milky Dough
0 CK 2.73 a 2.14 a 1.30 ¢ ALA
10 2.77 a 2.09 a 1.51b
30 2.65a 2.02 a 1.64 a 2.5 ALA
50 2.6l a 2.15a 1.54 b 4 10 ~50 mg/L ALA
Note 5%  Val 30 mg/L ALA
ues followed by different letters in each row mean significant at 5% level.
ALA
ALA ALA ALA
4 ALA
Table 4 Effects of ALA on yield components and grain yield of winter wheat
ALA mg/L x 10*/hm’ No. /spike g kg/hm?
ALA concen. Spike No. Grain No. 1000-grains weight Grain yield
0 CK 617.55 a 32.82b 41.45 ¢ 8401.08 ¢
10 607.95 a 34.27 a 43.01 b 9005.11 b
30 613.80 a 34.43 a 44.36 a 9374.65 a
50 620.40 a 33.84 a 42.58 b 8910.57 b
Note 5% Values followed by different letters in each row mean significant at 5% level.
ALA
3
10 ~50 mg/L ALA
ALA
5.39%—~11.59% 30 mg/L ALA
ALA
ALA
ALA CO, ALA
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