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Effects of nitrogen reduction by drip irrigation on leaf senescence
and matter accumulation of maize after silking in Sichuan Basin
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YANG Yunfei®, LI Xiaolong”, KONG Fanlei', YUAN Jichao'

(1.College of Agronomy, Sichuan Agricultural University/Key Laboratory of Crop Ecophysiology and Farming System
in Southwest China, Ministry of Agriculture and Rural Affairs/Key Laboratory of Crop Ecophysiology and Cultivation,
Sichuan Province, Chengdu, Sichuan 611130, China; 2.Agricultural and Rural Bureau
of Zhongjiang County, Zhongjiang, Sichuan 618100, China)

Abstract: The objective of this study was to examine the effects of nitrogen reduction and drip irrigation on
leaf senescence, carbon and nitrogen metabolism and matter accumulation of maize after silking. Two levels of nor-
mal nitrogen (240 kg + hm™, N,,,) and nitrogen 25% reduction (180 kg + hm™, N,y ) and four different drip ir-
rigation quantities (O m*> « hm™, By; 375 m’ - hm™, B,; 750 m’ - hm™*, B,;1 125 m’ - hm™*, B;) with non-ir-
rigation and non-nitrogen application as control (CK) were set. A total of 9 treatments were designed to compare
the differences of chlorophyll content, protective enzyme activity ( superoxide dismutase, SOD; peroxidase, POD;
catalase, CAT), carbon and nitrogen metabolic enzyme activity ( sucrose synthetase, SS; glutamine synthetase,
GS) and matter accumulation of maize leaves after silking with drip irrigation under different nitrogen fertilizer lev-
els. The results showed that the chlorophyll content, activities of protective enzymes, carbon and nitrogen metabolic

enzymes and matter accumulation after silking increased with the increase of nitrogen application and drip
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irrigation, and there was a certain interaction between them. Compared with normal nitrogen treatment (N, B,) ,

the average chlorophyll content, SOD, POD, CAT, SS and GS activities and post-anthesis dry matter accumulation

of 25% nitrogen reduction treatment ( N B,) decreased by 19.01%,

19.91% and 4.46% ,
higher than that of N,,,B,. Meanwhile,

19.71%, 10.55%, 7.32%, 10.91%,

respectively, but there was no significant difference between Ng, B, and N,, B, with even

there was a certain synergistic and complementary effect between nitrogen

fertilizer level and drip irrigation amount. This research demonstrated that the N4 B, treatment delayed leaf senes-

cence , maintained strong carbon and nitrogen metabolism. The study provides a theoretical basis for integrated water

and fertilizer nitrogen reduction technology for maize production in the Sichuan Basin.

Keywords : maize; drip irrigation ; leaf senescence; carbon and nitrogen metabolism; matter accumulation
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Table 1  Significance test of chlorophyll content, SOD, POD,
CAT, SS and GS in ear leaves of maize after silking

abR KR kel

Index Factor silking

+10d +20 d +30 d +40 d

A N 50690 * 70137 97495** 23104 " 2132%6"*
Chlom el 957" * 15932% " 49777 6058"* 5333
PR NxB 04 4541* 0737 143 2173

N 57459 % 10265° % 7455 49439° " 2687
SOD B 127607 % 9172** 7213" " 6805" " 146027 "
NxB 2871 0.068 2.086 6771" " 326

N 23081 47.574** 0876 10.178" "
POD B 57887 20948"* 5786 4977"
NxB 1.92 4.891" 0.571 1.063

N 10.117** 15678** 0216 2.387 2.863
CAT B 361567 13.008" " 5666 2653777 17.8627 "

NxB 2475 3215 0.763 0.147 1.73
N 9368" " 352477 % 102935 * 212677 " 2295
SS B 2334 4216" 9240" " 19623"* 1374
NxB 1131 3.776" 1.96 7970* *  1.298

N 2211 9315" " 33424* " 5417 0.642
GS B 2.182 12553 17.3712" % 5193" 1.239
NxB  1.0%4 1.697 2373 1.323 3343

TE: o« =+ 435IR3E P<0.05 1 P<0.01 BE/KT, T,
Note: * and #* * represent significant differences at P < 0.05 and

P < 0.01, respectively. The same below.
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Fig.3 Effects of nitrogen reduction by drip irrigation on SOD POD and CAT activity in ear leaves of maize after silking stage
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x2 BEREMNEKRMLEVRMAZRENZI/ (kg - hm™?)
Table 2  Effects of nitrogen reduction by drip irrigation on matter accumulation after silking in maize
AP Treatment DAB NAB DAA NAA Yield
CK 2660.86C 26.80C 9324.32C 177.61C 6984.96B
NigoBg 2958.07e 34.89¢ 10716.25e 107.48e 9468.52¢
NigB; 3146.23de 37.39¢ 12209.53d 132.48d 9890.24de
N5 B, 3474.69cd 40.13bc 13226.06cd 147.56¢ 9975.73cde
NigoBs 3844.46bc 45.34b 13641.99bc 156.69bc 10021.61bcd
F- Average 3355.87B 39.44B 12448.46B 237.11B 9839.02A
NoyBg 3780.79bc 45.28b 14060.50bc 156.99bc 10337.24bcd
NoyoB, 4157.83ab 50.92a 13665.34bc 163.46b 10518.76b
NyyB, 4012.81ab 51.44a 14482 .54ab 169.08b 11097.75a
NoyyoBs 4407.63a 55.10a 15239.46a 195.55a 10461.75bc
S Average 4089.76A 50.67A 14361.96A 273.56A 10603.88A
R E AL Significant test F{l F value
N 26.66 " 77.022" ¢ 63.88" " 105.36 * * 3775
B 737" 10.705 " * 15.84" " 26.15" " 4.34%
NxB 0.33 0.413 437" 2.717 1.41

T i o A Rl TR R R A& AL BRI A 25 22 5% (P<0.05) , KRG FRERV NG FRE B CFRA ]t 0 A0S (R 9 1 1 22 0 LU, DAB . 2218
THBTRLER  NAB i 22 A R BUR  NAA 225 AR PR it s DAA 225 T B S, R I,

Note : Different letters after data indicate a significant difference among treatments ( P<0.05). Capital letters and lowercase letters represent multiple
comparisons of different nitrogen application rates and different drip irrigation rates, respectively. DAB: Dry matter accumulation before silking; NAB; Ni-

trogen accumulation before silking; NAA : Nitrogen accumulation after silking; DAA; Dry matter accumulation after silking. The same below.
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Table 3  Correlation between post—anthesis physiological indexes and matter accumulation in ear leaves of Maize
TN ik DR ATy
Index Chlorophyll SOD POD CAT SS GS NAA DAA Yield
M4¢2 Chlorophyll 1
SOD 0.842" " 1
POD 0.903 " * 0.835" " 1
CAT 0.873" " 0.779 " * 0.765 " * 1
SS 0.840" * 0.759 " * 0.880" 0.688" * 1
GS 0.863" " 0.798 " * 0.752" " 0.867 " " 0.760 " * 1
NAA 0.967" " 0.845" " 0.887 " 0.883" " 0.833" 0.865" 1
DAA 0.927 " * 0.852" " 0.861" 0.837" " 0.804" * 0.886 " 0.917" " 1
KPR i Yield 0.842** 0.643* * 0.688 * * 0.801* * 0.590 * * 0.731** 0.803* * 0.756* * 1
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