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Effect of humic acid on water use efficiency and grouting process of wheat
at flowering

ZHANG Zhuo-ya', WANG Xiao-ling’, XU Xiao-ming', LI Gui’
(1. Colloge of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2. Institute of Plant Protection, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China)

Abstract: Yangmai 16 and Ningmai 13 were selected as materials to study the effects of foliar spraying different con-
centrations (0 g/L, 4 ¢/L, 8 ¢/L., 12 ¢/L) of humic acid (HA) on photosynthetic characteristics, water use efficiency
(WUE), grain filling and yield of wheat at flowering. Compared with control (HA free) , 8 g/L of HA significantly ( P<0. 05)
increased the stomatal limitations and WUE of Yangmai 16 by 18.75% and 14.9% , and significantly (P<0. 05) increased the
net photosynthetic rate, stomatal conductance, WUE, apparent mesophyll conductance ( AMC) of Ningmai 13 by 20. 83% ,
15.07% , 15.94% and 20.37%, respectively. Foliar
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spraying HA significantly improved the grain filling rate of
the two winter wheat cultivars, and thus promoted grain fill-
ing process. With the rising of HA concentration, the grain

number per ear, 1 000-grain weight and yield of wheat in-
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28.18% , respectively. Therefore, foliar spraying HA is an effective way to improve WUE and grain filling process of wheat.
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®1 BEBRMELSEN/NELS RSN

Table 1 Effects of foliar spraying humic acid on photosynthetic characteristics of wheat

BERRE  HOA R

HALRE

JaE] co, ZElt R

A (1) [pmol/(m? )] [omol/(n® )] (pmol/mol)  [mmol/(m? - 5)] el
# 16 0 14.8+1.2d 0.520+0.023ab 335.8+7.3a 5.38+0.77d 0.16+0.01c
4 15.6+1.4cd 0.395+0.061d 311.1+£2.7d 5.60+0.57cd 0.21£0.01a
8 15.6+0.3cd 0.428+0.048cd 316.4+8.7cd 6.07+0.28bcd 0.19£0.02ab
12 15.7+1.4bcd 0.456+0.013bced 324.1+7.0b 6.90+0.32a 0.18%0.01b
T 13 0 16.8+1.0bc 0.471+0.003bc 314.1+5.7d 6.70+0. 13ab 0.19+0.01ab
4 16.0+0. 8bed 0.483+0.074abc 323.1+2.6bc 6.57+0.67ab 0.18+0.01b
8 20.3+2.3a 0.542+0.063a 312.0+5.2d 6.97+0.50a 0.20+0.01a
12 17.3+0.8b 0.483+0.086abc 314.9+8.0d 6.16+0.91bc 0.19+0.02ab
A AR N SR Fn E 5k 0.05 BEKT.
2 3r ?; 0.091
E t
g ok E_ 0.06
% 1 T omf
= s
S g o
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Fig.1 The effect of foliar spraying humic acid on water use efficiency and apparent mesophyll conductance of wheat
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Fig.2 The effect of humic acid on grain filling rate of wheat during grain filling
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Fig.3 The effect of humic acid on the incremental ratio of source to sink of wheat
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Table 2 Effects of foliar spraying humic acid on yield and yield components of wheat
JEEAH AR Mk B2 iR A - s Pl
=) 1 o7 2 5 Fili
i (e/1) (g) FRLEL 1 m* A3 (kg/hm?)
% 16 0 36.11x2.28de 47.56+3.75bc 484x14a 7 937£463¢
4 35.56+1.70e 49.00+3.32b 483+14a 8 242+468¢
8 37.54x1.10cd 49.67+2.87ab 487+15a 9 313+709b
12 38.72+0.79¢ 51.78+2.77a 486+10a 9 796 +448h
TE 13 0 35.23+1.69¢ 47.33+4. 18bc 520+15a 8 251+668¢
4 38.34+0.58¢ 49.00+4.92b 516+l1la 9 527+833b
8 40.97+1.40b 53.33+3.81ab 516+17a 10 576+464a
12 42.60+0.79a 45.22+3.31¢ 518+14a 9 690+465h
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