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Regulation of photosynthesis and transpiration of
summer maize under different nitrogen treatments

LI Feng-xiu, MA Ying-jie
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract: Experiments were conducted in fruit experimental of Aksu prefecture of Xinjiang in 2016. Three ni-
trogen fertilizer treatments,503.88 (N1), 413.4 (N2) and 322.92 kg - hm *(N3) respectively were set up to ana-
lyze the diurnal variation of control factors of photosynthesis and transpiration and the coupling relationship between
photosynthesis and transpiration during the grain filling stage of summer maize. The results showed that: (1) Photo-
synthesis rate (A), transpiration rate ( £), photosynthetic active radiation ( PAR) , leaf temperature ( T) and
stomatal conductance( Gs) demonstrated a similar trend from 9 : 00 to 19 : 00, and ordered as N2>N3>N1. (2) A
correlated positively to £ with significant linear relation. (3) For photosynthesis, the response of factors to nitrogen
application rate was Gs and PAR>Ci>T. For transpiration, the response of various factors to nitrogen application rate
was Gs>PAR>T and Ci. (4) During daily variance ,A,E and PAR, T, Gs showed a similar trend , this lead to the
similar linear correlations of A~PAR and E-PAR, A-T and E-T, A—Gs and E-Gs. Therefore, applying with 241.5
—297.18 kg - hm™ during flare opening stage and 171.9-206.7 kg - hm ™ during silking stage could keep the pho-
tosynthetic intensity on a high level.

Keywords : mulch drip irrigation; maize; photosynthesis; transpiration
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Table 1 Initial soil properties of experimental plots

+)2/em  HHFR/ (g-kg!) HE/(mg- kg!)

Soil layer Organic matter

W/ (mg - kg™")

Available nitrogen  Available phosphorus Available potassium

H/ (mg - kg™ B/ (g - ) TR E/%

Total salinity ~ Field capacity

0~10 8.88 36.57 12.96
>10~20 9.07 36.72 15.01
>20~30 7.99 31.29 7.75
>30~40 6.28 27.93 5.49
>40~50 5.76 26.33 6.13

>50~60 3.67 16.57 5.31

119.91 8.53 0.52 22.57
111.33 8.61 0.49 23.22
98.48 8.52 0.47 22.77
113.00 8.72 0.54 18.78
125.01 8.68 0.60 27.94
78.62 8.70 0.49 28.05
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Fig.1 Changes of whether elements in 2016
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Fig.2 Diagram showing the plot arrangement
x2 KBRAR
Table 2 Test scheme
BisiE R/ (kg « hm™?)
; " . W HEKH Y P it
WE MKEB KRR (- ) KU Mok ure nitrogen
- . Lo Irrigation date w1 3 221
Treatment Irrigation cycle Irrigation quota Irrigation times 7 7
(d/m) Flare opening stage  Silking stage
(7H31H) (8 H13 H)
N1 8 375 7 20/7,28/7,5/8,13/8,29/8,6/9,14/9 297.18 206.7
N2 8 375 7 20/7,28/7,5/8,13/8,29/8,6/9,14/9 241.5 171.9
N3 8 375 7 20/7,28/7,5/8,13/8,29/8,6/9,14/9  185.82 137.1

TE 76 8 H 18 H i T—UERRERT , £ /K IR BUEE

Note: Due to a heavy rainfall in August 18th, the irrigation time was postponed.
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Table 3  Nitrogen content of leaf

Jb3 LSRN

Treatment Leaf nitrogen content
N1 25.67b
N2 23.85ab
N3 22.52a
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Fig.3 Diurnal changes of summer maize PAR,T,Ci and Gs on different fertilizer amounts
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Fig.4 Diurnal changes of summer maize A and E on different fertilizer amounts
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Table 4 The linear regression equations of PAR-A,PAR-E,T-A,T-E,Gs—A ,Gs—E,Ci-A and Ci-E
A E
Parmter St 7 72 X R S B 2 MG RE
Linear regression equation Correlation coefficient Linear regression equation Correlation coefficient
PAR A=0.019PAR+0.825 r=0.924"" E=0.005PAR+0.708 r=0.849" "
T A=1.252T-24.248 r=0.764" " E=0.4017-8.102 r=0.816" "
Gs A=0.148Gs-3.69 r=0.933"" E=0.045Gs-1.105 r=0.938" "~
Ci A=-0.097Ci+38.492 r=0.878" " E=-0.027Ci+11.178 r=0.818" "
E A=3.109E+1.089 r=0.934""

.ok« RFRIRBNGE L B E K P<0.01, Note: # * indicates significant at 0.01 level.
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