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Effects of aerated drip irrigation and nitrogen application on
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Abstract; To investigate the mechanism by which aerated drip irrigation coupled with nitrogen application im-
proves crop tolerance to salt stress, this study employed a randomized bucket trial. The experiment included two salt
stress levels, 6.2 dS - m™'(S1) and 12.3 dS - m™'(S2), along with five nitrogen (urea) application rates: 0 kg *
hm>(NO), 100 kg - hm>(N1), 200 kg - hm™>(N2), 300 kg - hm>(N3), and 400 kg - hm>(N4). Non-salted
soil, non—aerated irrigation, and conventional nitrogen application (300 kg + hm™) served as the control (CK).
The study analyzed the effects of aerated drip irrigation and nitrogen application on the physiological growth charac-
teristics, yield, and nitrogen uptake and utilization in salt-stressed cotton. Preliminary results indicated that salt
stress significantly reduced photosynthesis and inhibited cotton growth. However, increasing nitrogen application

significantly enhanced the net photosynthetic rate (P,) and dry matter mass by 32.52% to 53.30% and 178.07% to

I B #.2024-04-16 &5 B #1:2024-07-25

HEEWH .« FUH” ERKESWFA T (2022YFD1900401)

EE BN : EAA(1999-) %, ZRAE M BB A BT J5 18 15 K R R . E-mail :2215953294@ qq.com

BIEEE 4304 (1972-) 5 HIR KK BESE 51, 255 g5 4 T HE I R 7K L B 7K 6 V6 e 288 R O T B9 B398 5 H AR BF 58 . E-mail ; nwq

@ vip.sina.com



%52 FAA A I HE S it RO SR AR A8 A B 7 i S SRR WO S 45

264.37% , respectively, under the S1 treatment. In contrast, under the S2 treatment, P, decreased by 13.27% to
47.29% , while dry matter mass increased by 49.79% to 178.72%.The nitrogen content in the roots and stems of the
S2 treatment increased by 4.78% to 55.41% and 17.65% to 37.36% , respectively, compared to the S1 treatment,
while the nitrogen content in the leaves and bells decreased by 9.21% to 32.86% and 7.39% to 41.87%, respec-
tively. Moderate application of nitrogen under aerated drip irrigation, tailored to soil salinity conditions, could help
mitigate the reduction in cotton yield caused by salt stress. Under medium salt stress (6.2 dS - m™") , the highest
seed cotton yield was achieved when the nitrogen fertilizer application rate of aerated drip irrigation was 200 kg -
hm™. High salt stress (S2) treatment significantly reduced cotton yield , with no significant difference observed be-
tween the nitrogen treatments. Aerated drip irrigation with a low nitrogen application rate (100 kg - hm™) was ap-
plied to maximize yield.

Keywords: cotton; aerated drip irrigation; salt stress; nitrogen application; growth ;nitrogen fertilizer utiliza-

tion
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Table 1  Effects of nitrogen application and salt stress
on the relative chlorophyll content of cotton
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Table 2 Effects of nitrogen application and salt stress on cotton yield
e it e Gt/ s KPR B A7 i Jit % %
Treatment N level Biological yield Seed cotton yield Lint yield Expulsion rate
reatmen /(kg + hm™2) /(kg - hm™2) /(kg » hm™?) / (kg » hm™) /%
NO 1923.80e 745.97d 315.05d 52.78be
N1 5534.91¢ 1658.28¢ 702.47¢ 48.33cd
S1 N2 6766.30b 2359.92b 1042.00b 34.92d
N3 6693.73b 2137.72b 907.03bc 44.17cd
N4 6692.76b 2100.95b 861.17bc 59.82abc
NO 1232.75f 390.20d 161.70d 75.00a
N1 2729.07d 722.90d 321.08d 52.78bc
S2 N2 2148.09¢ 710.38d 324.68d 56.67hc
N3 1935.87e 650.41d 273.20d 70.00ab
N4 2006.74e 449.57d 187.92d 58.33abc
CK 15712.21a 4743.50a 1984.10a 34.76d
P {H P value
el Salt stress (S) EE ® ok % ok ok PR
H@ﬁ%Nlevcl(N) %% % %% % %% % P
SN ® ok ok ® ko % % ns
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(R T iz i 8l b, DURIEE Y A A K 41
B TARMAE, 2K, &8 T A& =®5
EA], 5 CK ML, S2N3 AbFE M- Fiss rh & &
A3 SIREAIR T 20.80% 1 21.19% , K FI 25 vh & & 14
BIHER T 60.62% F140.37% , 156 W 6 Wil 42 w5 ik, Al
TR R R 25 T SR T 22 ) L, DA PRIE AR AE 1 1E
BRAK,
242 RAeA Rk R ANE R = K HZE
1 525 5 i Z R A 2E R R (NUE,) ERE WA
MR (ARE ) RNEA BRI (NUE, ) A0 RIE i 4=
72 J1(NPFP) (P<0.05) (% 3),S2 &b ¥ NUE, |
ARE FI NPFP . 3K T S1 AbFE(P<0.001) , KEH
Jiti A R A3 N, NUE, (ARE\ Fll NPFP I 2 FEAK (P<
0.001), S1 /K3 F,SINI1 kb3 Ay NPFP 5 CK #H
M5 E A (SINA) A HEAH LY, NUE, \ARE 1 NPFP
431 5 18.16% ~ 116.32% . 12.89% ~ 148.39% #
23.14% ~171.50%, S2 /KT, ik & (S2N1) 4b B
NUE, ARE Fl NPFP fe A%, v B 208 (4 it FH 2 8
PEAEBRFTR 09 A R AL (100 kg - hm™) A6 5t
L2 N G L W W DR v o= R = 0B
i, NUE 5 Jc 38 J5 i Ry a3, STN2 1 S2N2 AR B Y
NUE iK3EK, 4331k 27.42 kg - kg™ il 26.28 kg
kg,
25 BEFE AEMNASERENEERSH
DAER B0 R 8 Dy AR R AR R AUIE
T g A B iy e R B (K 4)
b 3 Rt S %o A 7 e A 2 RE A A 7 T e
i 1) S A 2 K (P<0.001) o 8] 6A S ER e il
Jit Rt PR B R B RN, A ) A
[T 7/ STEDI DI TP sl N <R T 9
AT LAY ER B 28 6 1 1) f T 008 1 e 2 it P
B2 R AR B 16 3, e S B AL 7= 2™ E
TR, B 6B ki Fi L AU R A
TG 2500, HL k3 it 220 o U A A6 7™ T i 52

M RAR—Z, B9/ R, 55 TR AR WA
FHE R, 2R (6.2 dS - m™") AlEr R hin (12.3
dS - m™") HHER i A 200 kg - hm il 100 kg
- hm A A B A

3 W ®

3.1 MEHESHEAXNAEEHRDBAEREERE

e = 0p-A)

XA Z AN EAN A AT DL VR P AR DX+ S fOn
5o AR &R AR i AT DAY %k 38 % A R AR &R
T AT A T ol i v
A LA a3 oy it ot AR R B, SINS 4b
BE T P, F G 3 e CK = 11.88% . 3.41% Fll
23.76% ,SPAD {H} K 3.42% ~9.87% , 4EhWrifa ik
#12.3 dS - m "B, T P, F0 G YRR, HAS ALY
B ESHCM SPAD {HIK T CK 43, Al RE T
FEINA (12.3 dS - m™) PRESZ AR LA E
TEAPHR] TN HE A G SOR . MR TR A R
FHACHE T X2 8 2 A R DO EE RS, AR

®3 HERSHMMEXIRERERARENZMm
Table 3  Effects of nitrogen application and salt stress

on nitrogen use efficiency of cotton

RS ARE, NUE, NPFP
RS FR N level o -
Treatment / (kg * /(kj’r ’ /(kﬁ ’ /(kf ’ /( 7%
hmfz) keg™) kg™) kg™) kg™)
N1 8.34a 0.52a 16.08b 15.72a
S1 N2 8.55a 0.31b 27.42a 12.23b
N3 4.67b 0.24¢ 19.83b 7.13¢
N4 3.95¢ 0.21c 19.00b 5.79d
N1 3.67¢ 0.22¢ 16.79b 7.58¢
9 N2 1.60d 0.06d 26.28a 3.55e
N3 0.87e 0.05d 19.45b 2.17ef
N4 0.15f 0.03d 4.41c 1.12f
CK 15.81a
P {H P value
LA Salt stress (S) s s % ok % % -
A N level (N) * ok ok % ok * % % % ok ok
SxN RS * ok S e

x4 HEESHRTERRERESNHEAEXER

Table 4 Regression relationship between nitrogen application rate,seed cotton yield, and NPFP

i 1 A [l Jy 7% A B F1H B
Output variable Regression equation Degrees of freedlom  F value Significance
AR5 Y, =-5.374N*-0.0145?-0.515NS+3.144N+12.0085+1068.584
. 24 58.81 P<0.001
Yield (R*=0.909)
A i Y, =0.002NS-1.663N-0.0495+29.248
BRI 2 20 192.50 P<0.001
NPFP (R*=0.962)

T N R ;S Oy ik

Note: N is the amount of nitrogen fertilizer applied. S is the soil salt stress level.
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Fig.6  Regression analysis between nitrogen application rate,seed cotton yield and NPFP
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