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K3 AEEKAERFTEEEILAEFTIHRZEO ~ 20cm
T E TS EREENEE  [(my (kg-d)]

A Hi S S| AL IS NS G e S
Al 0.389de 0.488def 0.673b 0.480e
A2 0.314f 0.587ab 0.710a 0.695a
A3 0.336ef 0.537bed 0.655hc 0.619b
A4 0.323f 0.448f 0.666hc 0.580bc
A5 0.390de 0.524cde 0.583d 0.531cde
A6 0.417cd 0.537bed 0.632¢ 0.536¢d
A7 0.584a 0.622a 0.713a 0.565¢d
A8 0.456hc 0.543bc 0.658hc 0.529¢cde
A9 0.483b 0.555he 0.543e 0.516de
CK 0.20 0.29 0.49 0.40
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W PR 3 UG, o FRZEFM B E (P<0.01); * £
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Hil] PERER] PR ER AR

Al 11.50e 12.15d 13.18g 12.89h
A2 13.28¢ 14.52b 17.39de 11.23cd
A3 14.28h 14.66h 19.45bc 12.22be
A4 9.08f 13.68¢ 16.45¢ 14.98a
A5 14.30b 13.57¢ 16.40e 11.82be
A6 12.90cd 13.38¢ 14.70f 10.12d
A7 15.70a 16.73a 20.98a 10.60d
A8 12.30de 10.38e 18.59¢d 10.24d
A9 14.28b 14.06bc 20.12ab 10.11d
CK 0.20 0.29 0.49 0.40
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M, H5HAbAHES B E, BCKA S 1644
mg/ (kg «d); BRZEMERKMY 240 PR A TG MY
A TR FAk (s, A7 A3 5 HAb AL P25 5
F, 2098 mg/ (kg - d); TR BRI B 2L 1
FRAIEE IS P 5 T RS, A4 bR HAb AL BE 9%
LT
2.4 ARFEIKEAEIEE FEACTE R 45 R Z A AR
AN TR) TR 7K i B RONE JE 58 e AR PR 4% R R A 6

PEOPHTUNGE 5 Bz, v 00 SR ma P TR I 15 17 5
WK F AR B 2 AR O s BRI Uy e e
PR G A v T RO TG 1 S B ARG, ek
AR =S UPiR A SRR TR S e 93 s
HSTE R R R B EM; B R RSP
ST RERE S VR S RFE ARG, 5 ™ i A A
5K MM AE ™ 7 55 B L™ R Y R
LiEE

x5 FEEKERFIEEELLGETEEEHEXEST

IR B 1 IR
z; wy B B " w9 e WH ig Bkt PFP - iWUE
= L M Rm B o amomRmo BEM 10« x12
X2 X3 x4 X6 X7 x8
x1 1.00 054  -0.12 -0.49 0.56 0.21 0.49 -0.62 -0.03 0.08 0.03 -0.77"
X2 0.54 1.00 0.23 0.36 083" 053 0.61 -0.75" 0.09 0.30 0.39 -0.06
X3 -0.12 0.23 1.00 0.49 -0.17 0.19 -0.03 0.25 0.04 012  -021 0.42
x4 -0.49 0.36 0.49 1.00 0.09 0.44 0.30 0.10 0.35 0.41 0.46 0.63
x5 0.56 083"  -0.17 0.09 1.00 0.54 0.60 -0.70" 0.08 0.21 0.41 -0.12
X6 0.21 0.53 0.19 0.44 0.54 1.00 0.49 -0.01 0.52 0.65" 0.59 0.20
x7 0.49 0.61 -0.03 0.30 0.60 0.49 1.00 -0.38 0.20 0.27 034  -037
x8 -0.62 -0.75" 0.25 0.10 -0.70°  -0.01 -0.38 1.00 0.20 0.05 025 0.42
X9 -0.03 0.09 0.04 0.35 0.08 0.52 0.20 0.20 1.00 097" 0797  -0.02
x10 0.08 0.30 0.12 0.41 0.21 0.65" 0.27 0.05 0.97" 1.00 0.847  -0.01
x11 0.03 0.39 -0.21 0.46 0.41 0.59 0.34 -0.25 0.79" 0.84" 1.00 -0.01
x12 -0777  -0.06 0.42 0.63 -0.12 0.20 -0.37 0.42 -0.02  -0.01  -0.01 1.00
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A SCVT A A B & F8 A R AU(E R W=
(0.1589, 0.2968, 0.1866, 0.0971, 0.2605 ).

(e) n MEEA, m ANHEPRA B R -

X1 o X1n

] j BHR BRI W=

X

ml mn

X2 B 1E 0] A 75«
Z= (Z.r) ) mxn

z, =
7 \/Z;lﬂxizj
(f) %X%k{aZJr (Z1+, Z2+,
wAMEZ (27, 2, =y 20 )o
%1 Gi=l, 2, -, n) DIEATSR S IEFAR
7, PSR S AR 7, (AL 43 31

+ _ N + 2
Di_\/jzlw/j(zj _zi,'>
D;:J;M*(Zj' -z;)°

THEAFHEE | DPEN X ZS S, R
D;
S=——
D} +D;

2 ), EX

fifAS
S=(0.0174, 0.1293, 0.0776, 0.1292, 0.1757,
0.0987, 0.1761, 0.0795, 0.1165)
SHUE LB oR1, S KEHE N, AF
TR BT S M B S, AR B BRI Ry AT>AS>
A2>A4>A9>A6>A8>A3SAL, A7 AP AR,
2.6 RS IK RS G AR Y
2.6.1 AR
YR S B LAV T IR AN, B3 DL
BEKRALEA (Y) ., i gmis (X,) FEK
Y (X, ) YRR .
Y=0.1532-0.0318X,+0.0055X,-0.0367X,’-
0.0265X,°-0.0379X,X,  (R’=0.593, P<0.05) (3)
Rtk — AR g LR R R TR LA A K
Wi, XFEEST ) o0 IR IR SRR TR SR AL B, )

AR RACE | KGR R TR
Y,=0.1532-0.0318X,-0.0367X,’ (4)
Y,=0.1532+0.0055X,-0.0265X,’ (5)

K4, 5, Y, Y, sl R NE & A K &

X Eh A B LA TN 3 M 18 B R R R0 PR

H R 3 ] AT, T K R R it FH A )Xot

L B A TR RN Y B FF H 1) T ) ik kg,

ZEG VE ST BETE /K 1 B AU 8 it H o L A g3 42

SEHEIE N T, R 7K G R UIE S it H

L BRI e — S I 2 WA S A B =TT . Bl A

JIE 3 it FH i LA A B I 27 5043 i S AR A bR 3

K, Bl E KSR N h £ A 28, UL AR

FEIE i FH 1 L ] ) A8 A B R

&
dn S AR N
% — kR .

0.10 : \

0.08 -

-1.0 —6.5 0.‘0 O.‘S 1.‘0
G
3 HEZRMNORELSES TS HIZIA Mk
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4 LR A A K 2 K Rt I A8 B AR 5%
Ml o AR ] 1A TR A8 1 T 7K 2 % R i S 40 A X
PR G RVE A =g R R B 7
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Comprehensive evaluation of effects of irrigation and nitrogen topdressing ratio on potato yield, water & fertilizer
use efficiency and soil enzyme activity

SUN Fu-bin', YIN Juan" > *, WEI Xiao-dong', MA Zheng-hu', YANG Ying-pan', WANG Shun' (1. College of
Civil and Hydraulic Engineering, Ningxia University, Yinchuan Ningxia 750021; 2. Ministry of Education Engineering
Center for Efficient Utilization of Agricultural Water Resources in Arid Regions, Yinchuan Ningxia 750021; 3. Ningxia
Engineering Technology Research Center for Water-saving Irrigation and Water Resource Regulation, Yinchuan Ningxia
750021 )

Abstract: In order to obtain the optimal irrigation and nitrogen topdressing scheme, the comprehensive effects of irrigation
and nitrogen topdressing on potato yield, irrigation water and fertilizer utilization efficiency and soil enzyme activity were
investigated. In the field experiment, three irrigation levels of W1 (900 m*/hm®), W2 (1350 m*/hm”) and W3 ( 1800
m’/hm’) and three nitrogen fertilizer application ratio of base to topdressing of F1 (N,.,), F2 (N,.,)and F3 (N, .,)
were set up, with a total of nine treatments. The comprehensive growth evaluation system of potato in Ningxia central
arid region was established by entropy weight TOPSIS method, and the interaction response mathematical model of
potato irrigation levels and different nitrogen application ratios of base to topdressing was established with the goal of high
yield, water saving and fertilizer saving. The results showed that the yield per plant, yield, iWUE (irrigation water use
efficiency ) , PFP ( fertilizer partial productivity ) , soil alkaline phosphatase and soil sucrase were significantly affected
by irrigation amount and application ratios of base to topdressing. The comprehensive evaluation system of potato was
established by using TOPSIS method, and the optimal comprehensive response score was 0.1761, which was A7 treatment.
The interaction response model of potato comprehensive growth to irrigation level and nitrogen application ratios of base to
topdressing showed that the single factor of irrigation level or nitrogen application ratios had an open downward quadratic
parabola on potato comprehensive growth, and the interaction effect of them was significant. When the fertilization code
was —0.7723 ( base fertilizer : topdressing =1.6553 : 1) and the irrigation code was 0.6553 ( 1697.535 m*/hm”) , the
comprehensive score was the highest. The comprehensive score of 0.16 was used to divide the closed area, and the
optimal irrigation interval and nitrogen application ratio of base to topdressing in potato production were 1:1 ~ 2.3 : 1 and
1440 ~ 1935 m’/hm’, respectively. This interval was the most conducive to realize the optimal potato synergistic effect.
Key words: potato; irrigation level and different nitrogen application ratios of base to topdressing; soil enzyme activity;

yield; utilization efficiency of irrigation water and fertilizer; comprehensive evaluation model



