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Effects of different nitrogen application rates on maize growth and

development and soil biological properties under drip irrigation with
fertigation integration mode

ZHANG Shujing, WEI Jiaojiao, XU Dejia, YE Jiajun, SUN Quan, JIANG Peng, LIU Zhe
(School of Agriculture, Ningxia Unwversity, Yinchuan 750021, China)

Abstract: In this study, seven gradient nitrogen application rate treatments were set up, namely no nitrogen fertilizer
control (CK) , nitrogen application rate of 50 kg/hm*> (T1), 100 kg/hm* (T2), 150 kg/hm* (T3), 200 kg/hm> (T4), 250
kg/hm* (T5) , and 300 kg/hm” (T6). The effects of nitrogen application rates on maize growth and development and soil bio-
logical properties under the drip irrigation and fertigation integration mode were analyzed. The results showed that with the in-

crease of nitrogen application rate, maize leaf stomatal conductance, intercellular CO, concentration, net photosynthetic rate,

yield, root activity, soil urease activity, soil phosphatase
Y4 H #7:2025-02-16 activity, soil sucrase activity, and soil catalase activity all
ERWE 7 E 1 A6 X E IR AL H (2023CIE09052) showed a trend of first increasing and then decreasing. The
TEEB A R BH(2001-) , Lo, TE AW A5 R findings revealed that an appropriate nitrogen application
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rate significantly increased maize yield by enhancing maize

photosynthesis, improving soil enzyme activity, and optimi-
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zing soil physical and chemical properties. The highest maize yield was achieved when the nitrogen application rate was 250
kg/hm’. Appropriate nitrogen application could increase the contents of soil microbial biomass carbon (MBC) , soil microbial
biomass nitrogen (MBN) , and soil microbial biomass phosphorus (MBP). Among them, MBC content was extremely signifi-
cantly positively correlated with maize plant weight, ear weight, straw weight, grain weight, yield, and root length (P<
0.01), and significantly positively correlated with plant height, stem diameter, relative chlorophyll content, and number of
ears per plant (P<0.05). MBN content was significantly negatively correlated with 100-grain weight ( P<0.05). MBP content
was extremely significantly positively correlated with root volume and root activity ( P<0.01) , significantly positively correla-
ted with straw weight (P<0.05), and significantly negatively correlated with relative root surface area (P<0.05). These re-
sults suggested that MBC and MBN contents were closely related to the accumulation of aboveground biomass and yield forma-

tion of maize, while MBP content was closely related to the formation of root morphology. The results of this study provide a

theoretical basis for maize nitrogen management under the drip irrigation and fertigation integration mode.
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Table 1 Soil physical and chemical properties
2 . Lo AE O HEEKR SASE s RE AIURSTE WSS R dEie e de e e
) P (g/kg) (g/em®)  KHE(%)  (g/kg) (g/kg) (g/kg) (mg/kg)  (mg/kg)  (mgkg)
BHER 8.58 0.87 1.43 25.49 0.37 0.46 4.84 37.89 20.83 58.45
BRZE 8.56 0.67 1.47 22.48 0.28 0.34 3.41 31.21 27.16 53.93
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Table 2 Experimental design
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Fig.1 Effects of different nitrogen application rates on the aboveground growth and development of maize
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Fig.2 Effects of different nitrogen application rates on the underground growth and development of maize
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Fig.3 Effects of different nitrogen application rates on the photosynthetic characteristics of maize
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Fig.4 Effects of different nitrogen application rates on maize yield components
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Fig.5 Effects of different nitrogen application rates on maize
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Fig.6 Effects of different nitrogen application rates on soil enzyme activities
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Fig.8 Effects of different nitrogen application rates on soil microbial nutrient pools
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3.1 BRENEREVERSERMN~EXHN

T KR Ut FH 3 e BRI 24 K PR S
JEHRTE  BHASFA O o] Hp 82 & A 22 ARFFSE
KB, Bt it U N, ok B KR T
L%, SR AR A5 — 8k, I il A T g
WRER P RARF ARG R, B8 AR R XK
FRAr WL RE 7, i A i 20 B AR R AR
ARHEFE K BR, Bl Tt 2R RGN, FORAR ELAR FIAR A
R ST R E BRI AR ka3 FoRHb B K3
Pr SR AR AR AR T AR 5 2EH AR RS AT
FAFTE ARG RAR B S5 FF B AR AR i A, 1
7 Kb 5 1R AR b K Y R — 1, vT RE
5 M b S T A R I R AR AR AR AR DGR

Ht it ZRUAE T E R T K T R O i e VR R
NI T = T AR T K B B R ) 3
i, R R ETHE N R AR, TS AbPE
FORPA R T CK U TL AbFE T2 Kb FE T3 Ab3g
T4 Zb3(P<0.05)

3.2 R EN EKRR TR E RN Y8

Jith 2R A M) - S8 ik T 1 1 PR R 4 it
Gt AT 4R R R TR T (R R s s 4
PRI R AR AR 9% e B, i it 460 A 38
- SRS P W R S M RS P S E AR
it 16 PR e T S BRI AR e g . FRMRRAK
REM HIEHAEYE A W, AR E M
- S PR T AR AR A B IR A G (P<0. 01)
SRR MR ) 2 W3 IE A G (P<0.05) , 51R
AHXT R T AR A o 3 A OC (P<0.01) , T IBEHEIR
it 175 P S AR AR R A e 3 TE AR DG (P<0. 01) , SRR
5 15 B IEAHE (P<0. 05) , S AR AR X2 i AR 4
WEFAMIE(P<0.01) , HIEFEFERIEE SR B2
MR 2295 7 5 3 TEAHOE (P<0. 01) , SARMARH 5 i
FEIEAHX (P<0.05) , 5 HAHXTF 1 A f 2 17 R G
(P<0.05) .

AT &I, 38 B it 2 B8 2 PR TR
YY) ik (MBC) & A AWt A (MBN) &%
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MBC & it 5 oK bk dE BRE R AT HE AR E ™
i MK R R S IE A (P<0.01) , S5hk e 250,

gk RO R B BROPR R W 3 OE M OG (P<
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o 550 A% R oK E R AE KBRS T
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Tk R AR E(P<0.05) . TEEXRAEF Y,
REW HEHEY EE , S BAR kR %52
FURHAT, M E 0 FORLEE A A ) 5 % (MBP )
TS RAARBLR RN BB E MK (P<
0.01), 5F5FFH 2 7 & IEAHC (P<0.05) , SHAH
X i ARG i A 56 (P<0.05) . XA RER AN
B 0 3 53 D A AL TR R Tl T T e s 2 e | 4
AR PR AU B TR B A RO AR T, ok
R 2R & A 3 N PR AR | BRI AR A3 R /D AR
NS
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