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Abstract This study aimed to investigate the effects of different drip irrigation amounts and fertilization rates on
the “physiology-yield-quality” of spring maize in Yinhuang Irrigation District, Ningxia. A 4-factor and 3-level
orthogonal array experiment was conducted in 2019 and 2020 at Wanghong Base, Institute of Crop Science,
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Ningxia Academy of Agricultural and Forestry Sciences, with three drip irrigation amounts, D1 (2 310 m*/hm?®),
D2 (3 300 m®/hm?), and D3 (4,290 m*/hm?), and three fertilization (N-P,05-K,O) levels of S1 (292-100-31 kg/
hm?), S2 (417-143-44 kg/hm?) and S3 (542-186-57 kg/hm?) respectively, and the treatment without fertilizer
application (D1S0) was taken as control. Structural equation model (SEM) was used to investigate the effects
of drip irrigation amount and fertilizer application rate on maize growth, development, physiological
characteristics, water and fertilizer use efficiency and yield quality. Entropy weight-TOPSIS, principal component
analysis (PCA) and rank-sum ratio (RSR) were used to systematically evaluate the most suitable fertilization rate
and irrigation amount combinations in Ningxia Yinhuang Irrigation District. The results showed that the fertilizer
and drip irrigation significantly enhanced corn yield, ear grain weight, stem thickness, leaf area index (LAD,
relative chlorophyll content (SPAD), straight-chain starch content, and crude protein content (P<<0.05). Among
all the treatments, the fertilizer-flooding combination, D2S2, showed the best effect. Compared with the blank
treatment, the plant height, stem thickness, LAI, dry matter mass, SPAD, net photosynthetic rate (P,), seed
yield, straight-chain starch content, branched-chain starch content, total starch content, and crude protein
content in the D2S2 treatment increased by 12. 46%, 34.45%, 71.20%, 42.59%, 25.70%, 69.90%, 63.60%,
7.79%, 17.83%, 25.62% and 3. 17%, respectively. The SEM structural equation showed that the drip irrigation
and fertilizer application amounts directly and significantly affected the growth, physiology, water and fertilizer
use efficiency and seed yield quality of maize. Finally, a total of 14 evaluation indexes were selected from three
aspects of “physiology-yield-quality” for comprehensive evaluation by three evaluation methods. The evaluation
results showed that the D2S2 treatment was optimal. Therefore, the D2S2 treatment (drip irrigation of 3 300 m?/
hm? and fertilization of N-P,04-K,O 417-143-44 kg/hm? is the recommended fertilization and irrigation strategy
to achieve high yield, high quality and high efficiency of spring maize in the Yinhuang Irrigation District of Ningxia.
It is the recommended fertilization and irrigation strategy in this study to achieve high yield, high quality and high
efficiency of spring maize in the Yinhuang Irrigation District of Ningxia.

Keywords Ningxia; Yinhuang Irrigation District; spring maize; water-fertilizer synergy; growth physiology; yield

quality; comprehensive evaluation
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Fig. 1 Monthly average precipitation and temperature changes during the reproductive period of spring maize
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Table 1 Base soil background values of the test site in 2019 and 2020

, G ff %/ (mg/kg) - ,
EH L R/ e/ 2R/ (g/kg) 2B/ (g/ke) ﬂ/"flﬁie T O/ (me/ke) MR/ (me/kg)
Year P Organic matter Total N Total P ‘ . 'g Available P Available K
decomposition
2019 8.37 16. 36 1.08 0.69 70. 54 42.79 173.23
2020 8.48 17.08 1.15 0.78 72.72 43.85 175. 44
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Table 2 Combination of each treatment level for orthogonal array

hb # 7K i Trrigation amount Jiti A 4 Fertilization rate
Treatment  ftf Code  KF/(m*/hm® Level Ui Code N - PO, - K,0/(kg/hm*)
D1S0 D1 2 310 SO 0-0-0
D1S1 D1 2 310 S1 292 - 100 - 31
D1S2 D1 2 310 S2 417 - 143 - 44
D1S3 D1 2 310 S3 542 - 186 - 57
D2S1 D2 3 300 S1 292 - 100 - 31
D2S2 D2 3 300 S2 417 - 143 - 44
D2S3 D2 3300 S3 542 - 186 - 57
D3S1 D3 4 290 S1 292 - 100 - 31
D3S2 D3 4 290 S2 417 - 143 - 44
D3S3 D3 4290 S3 542 - 186 - 57

F:D1.D2.D3 4 BT 2 3% #E & 2 310, 3 300.4 290 m*/hm*, SO,S1,S2.S3 4 # 1% % N-P,0,K,O 7K 3F 0-0-0,

292-100-31,417-143-44 ,542-186-57 kg/hm*, T [d.

Note: D1, D2 and D3 represent drip irrigation rates of 2 310, 3 300, and 4 290 m*/hm?* , respectively. SO, S1, S2,
and S3 represent N-P,O-K,O levels of 0-0-0, 292-100-31, 417-143-44, and 542-186-57 kg/hm®. respectively.
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TR N il R R R A R, T E R e H
943 4 Uit R, LA i A R R] SR K B T Y R T
NS i IR I U S o Ve A )
1:4:1:4, R Z R, RN 20 L,
BE U AE T — K, [ OR R 58 4 i S AE K op o
IKFE B A TR AR 5 6 kAT, AR WE K It 1R Sy
T b 3] | 200 N 0T A e ) R 3 A% sk 2 K
AL 1:1:3:2:3,

1.3 MEmMBRFZ*
1.3.1 AHitkAEKIEirnE

TR K E I 0, A A B BIL R RS AR ROk
R B, 76 H ) 25 3 B, 38 ROFN I br R RO
Fo oK B B v A ZE R B S B 0 4 i A T A AR B S
FEAE AR FEAS T 19056 2, SR K 9 R HI08 I

A AR B i AR AR A (LAT =0. 75X M X Y
(@, X b, 0. 75: AL E R B M MAE R E 0 b: 0
ABIRK T8 i B0, T E K S R E R
BRERESS R M RSt E i TR R BT
105 “CHyHEFE vh A% 7 30 min, JE7E 80 CF T4 & 10
H o A R OF I E 5 A s AR i A 3 R bk
T o A
1.3.2 eF R AN E

T BRI ), A~ Ak B AL BE S Bk R
KA B MRl R L1-6400R i #% Xk & 1 A AL T
R EF9:00—11: 00 W & Hf ot & s £ (P,
It FI I SPAD-502plus M4 R AL CHi VI HE 3% = R B
e ey A BR 28wl A D I A e g R i
(SPAD).,



%123

DRI AE T A P - Y T T DX R R OK R B 137

1.3.3 EXRZZAMRMZ

P B K B RS /N X Bk 3 v ] 1 2 47
A7 ) 7= S 5 3 B 20 A K R AT XU Ak
MOIFAEE N A, e B G R A T A R
B B B KT A 1490 TR T R
1.3.4 ERAFESFMNE

TR K AT, A /N X R AL 3 MR B A AR
M B R R R S S 3 P OBLE A
E HLBE UE R RSB TE R B B CT D BB E B & i
=HEE R & A+ SRR R IR R B
W G250 Yo (o vk e R AR 1 i
1.3.5 KRR A F+HE

VHE W 7K 43 F) 2% (IWUE, kg/m®) 1 AE B} i
477 S (PFP, kg/kg) B9 X qn R,

IWUE=Y/D (1)
PFP=Y/S (2)
K Y M EKRAPR =R kg/hm*; D Ek A FH
BIVE K &, m’/hm’*; S £ Kk 44 & W5 FH 19 N,
P,O; F KO 19 &, kg/hm” .
1.3.6 A THAR-TOPSIS# % B 4% F-4&

WY S MR LS K IR RS A 1E 28 K 56 43 M O
LK AT GEBER NP ATK) 34 K FIERR
I NP KX 34 A 3 i K ik 41 & 8 e iF
B 22 3 A4 il N £, B 5 A ok 5 0 v o 2 6 O i
— AR A xR SRS 10 REIE M A G
WA 10> 1 PEA 416 BT DU 9 4% T 3F M 48 B 1Y 25 1K
A5 AL AR B R B A 2 A B TS A5 48 A
AL, DL X 4% 48 b S5 A 19 AL EE AT I8 OE i T
BENE R M E ., &E, A A L
CTOPSIS) ¥ VA 46 b i 30] 53 o 1F B AH fig 55 7 31
FEUM 5 R I, 75 31— > fifk 4R S0 Bl O 78 1 3 [T oY O
W — R R Y R B R T, S
IE AR AR 0 BE B IR B N B E o IE s 5y —
J5 T, 5 6 B AR i 0 R R 8 B R K, B R O O S
% A5 BT AT R A AT HE
M B 6% X B A VEA 4 6 10 45 72 R A0 o 4 OF
v, BRI 2 5R

B B GAEIFM s AR . LUK 104
RV & G AT 7 28, LR R 7= i (XD
T oki #E(X2) Bk (X3) P, (X4) | LAI(X5) |
SPAD(X6) ¥ 5 (X7) (Z5 KL (X8) | Bk T 4 i Jit
(X9 IWUE(X10) | B ¥R & 5 (X11) | 8 5

Fr o (X12)  SCHETE M & e (XI3D A E A & =
(X14) , 4L 14 A VEMN 48 45y H b5 42 5 4 £ 5 46 6
/i S
R=[r;],..

KA VAN X4 L B LR n o Ff R
WA & m I bR A5

5 M BOR AR S o AR YE AR bR ) AR fk
TR TH B 45 F5 b B IR AL, SR 5 38 3 0 AT 45 38 A Y
ACEFEATEIE , T A5 20 5 & WA 8 bR Al . B SE
X R R=[r,],., HE 47 JC & AW A B, 153 31 46 B
Y=y, ] e, 8 J5 00 22 25 TR 46 A5 B0 ALV, 1F UL
_Fit

r; — min (7;)

= i=1,2,..., (3)
Y max (r;)— min(rj)] "
py.:nyijizl,Z,...,n (4)
23’:‘/
i=1
Ej:—]n(n)ilzpjll’l(pj) (5)
i=1
[—E,;
V.= ! 6
" om—YE; (©)

A RV XF B L5 N LA R AR py 256 i A PRAR
XFRAEEE jA AR T I O E 5 A48 b B9
{8, n HIEEM AL A , n=10;m M5 b5 %, m=
145 VR M A8 AR I BLE .

8= M A TOPSIS kit i1 Z Hinflifb .
S Xt R A B R= [y ], BEAT 00 — b b 21, 75 51
Hi B F=[f;] 00, 7 LA b3R5 — 38 43 1) FH 0 42
AR ST AR B WALV, B AU BB 4R B
Z= 2] 0, SR )G P34 B AR (H 5 B A K Z )
f4 IR ECBE 85 D, F D, A 4% b B4 4R X 0% 3
C,, 3E 177 422 JEAH X 0 3T B A9 KN HE R, Co K,
6 WY 7 30T A A K SR, DA G R A A5 1) 10 A PE A
A OISO, B R SR ARG, B iR T34
BEWF




138 IS [ N SR S

2025 4F 45 30 %

E(Zu‘iz/i)z i=1,2,....,n (10)

C,=D, /(D,"+D,) (11)

1.3.7 AT ER2> 5 (PCAIH % B AFFHL

FIFH F2 B3 50 AT ik 6 13 14 4~ 48 bk 1517 B 4t
SN, S BRI AR AT O SR AR IO — Lt
LRG0 OF L AT HE P 15 B R A AL B
1.3.8 A THAE(RSRIM M % B 47 F4

2 WRTE A 14 R H SPSSAU T4 14 4~ F5 3F
Wi 48 b 1 BR AR T HE PP A5 21 20 RS S5 20
1.4 #HFELIE

LI Microsoft Excel 2019 % £ & 3 17 490) 4 4k 3,
fdi J} IBM SPSS Statistics 27. 0. 1 % ¥ 4 3 17 58
I3 M7, % FH GraphPad Prism 9.5. 14 &, Ll LSD i
AT 25 5 WE TR 5, ] SPSSAU & P &
Chttps: //spssau. com/index. html) # 37 4% £{-TOPSIS .
PCA FI RSR 1 2 HARZ G VPR & | R B 1

L5 FEAR Y (SEMD

2 ERG55MW
2.1 ARFAEEMHEEELENEXRATELEKE
N

A Ti) 7 e Ot L A BN K bR R L ZEHL
T FRUHR ORI B T I 0 2 SR LI 2, el
2Ca) ] Uit T 5 i b 25 95t e B K A bR ve T O
A Ay it A 55 9 K S8 O R AN S 3 L D 2019 48
k5] i AE 7K 24 D2S2 YRR 5 e e 15 31 328 em, 55
Xf HR AL B D1S0 =5 4 12. 46 % s D1 KT B 24 bk &
B D2MD3EH 0. 81 em A15. 88 em. A HEK T T,
Wit 5 it AT S 18 485 0 KR e A A S e 1 S R R
BT S2UK Pk B Al , S2 K T ISE bk e S1
FIS3HEIN T 3.64% 5. 11% ., BiASHAHHES
Jit N 1 AE W B R R OK IR

2 (h) AT Ul i 7 i 5t R Y B B R T

4007 (4 4r(b) a
a b a a b P
= d ?ﬂbaﬂ)bclf od edpbe o ;bc ¢ Fbebe ¢ be 5 K abab f bcPabe pedabe
2300} i a THHE 2 3} T be o bed
2 E [ded dd@ed od
< -
= 5
= 500} S 0|
g 17
= g
EE £
= 100t =2 1t
Gl
0 2019 2020 0 2019 202
Y:* SoH* D:** Y:* Si** D:**
YxS:INS  YXD:NS  SxD:* YxSxD:NS Y*S:INS  YXD:NS  SxD:* YxSxD:NS
e a ere o
E b bed | Ied|
=1 ab aperhy, e aposd Lab abe < T o PO e iy odef
5 Che | bed bed @ 5 270} de{ i[ cde {
E Cd} cd [ et i & e i
5 ded Bk .2
s 14 K 8
g = g 180r
— eI
st e
e s 9l
& =
= z
0 a
2019 2020 2019 2020
FA5y Year A4y Year
v+ S Di#* Yo+ Sk D:**
YxS:NS  YXD:NS  SxD:* YxSxD:NS YxS:NS  YXD:NS  SxD:* YxSxD:NS
3 DIS0 O Dis2 [ D2S1 B3 D2S3 E D3S2
3 Disl 3 D1S3 O D2S2 Il D3S1 I D3S3

Y, 4Gy S, BN D, IHHE R . B /NG SRR RTE 0. 05 /K F B 22 5 35 o+ 03 B R IRTE 0. 05 1 0. 01 /K- 22 57 i 35 5 NS KR 22 5+

ARE. T,

Y, year; S, fertilization rate, D, drip irrigation amount. Lowercase letters indicate significant differences at the 0. 05 probability level. * and **
indicate significant difference at the 0. 05 and 0. 01 probability level, respectively; NS: no significant difference. The same below.
2 HEEMEEEXNERAEEKBROZE

Fig. 2 Effect of drip irrigation amounts and fertilization rates on different growth indices of maize
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Fig. 3 Effect of drip irrigation amounts and fertilization rates on different physiological indices of maize
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PR 0 A R L% 3. T L IR T R bt T
25 W) T OKOFF R kB L 43 A8 B ] R R 7
Jit FIEL e A2 TS R AR 7 e R R 0 5 R REORE
HARPRIA) 22 5 35 A0, H A 2% T4 Fr 4F B 8] O & 3
PE2E 5o LA 2019 45 B8 o ) - it AT 3 /K 4 & D2S2

R3 HEEMELENERTERHBHFIN
Table 3 Effects of drip irrigation amounts and fertilization rates on maize yield and composition
FEAT 5L 17 kL %L — —
AR b Number of Numt?er of :ﬁ:ﬁ ?r:ii %J;:; tlpfcm iﬁi-g%af *?*ﬁf‘:ﬁi%/('kg/hnz)
Year Treatment rows particles weight length weight Grain yield
per ear per row
D1SO  13.204+1.99b 27.20£3.16b  91.12442.53d 2.6541.14a 25.38+4.02c 8 402.42+897.76d
D1S1  17.8042.02a 31.70£5.36b 163.30+34.75¢ 1.6741.01b 28.94+4.16b 11 980.22+1 434.63cd
D1S2  18.8041.03a 36.00£3.74a 256.44438.09b 1.3240.75bc 37.89+£2.84a 13 067.92+917.42bcd
D1S3  17.6041.26a 35.40%6.04a 236.19+46.44b 1.3540.73bc 37.91+2.81la 14 092.2941 171. 95abc
D2S1  18.80+1.69a 35.90+4.12a 247.36442.67b 0.6740.83d 36.65+1.92a 14 590.00+841.41ab
2019 D2S2  19.00+1.70a 38.30+2.83  278.354+23.95a 0.54+0.60d 38.25+4.11a 15472.48+1 003.93a
D2S3  18.60=x1.65a 34.80+7.44a 239.30%64.63ab 0.35%0.47d 36.97+2.94a 14 100.484-458. 99abc
D3S1  18.70+1.64a 36.40+£5.97a 254.17+44.28b 0.5440.49d 37.34+3.60a 13 172.68=+1 151. 25bed
D3S2  18.4041.58a 36.20£3.16a 241.99438.18b 0.864-0.36cd 36.33+2.39a 15 178.67498. 35a
D3S3  18.0041.33a 34.70£6.48a 239.16465.74b 0.7340.56cd 38.29+4.03a 14 712.30£528. 83ab
D1SO  11.60+1.58d 32.20+6.05b 93.75+48.87e 2.1940.94a 25.10+5.07d 8 916. 624 585. 00e
D1S1  13.8041.75¢ 35.20£6.71lab 148.64450.23d 1.3040.88b 30.60+4.0lc 11 671.38826.02d
D1S2  15.60+0.84ab 37.40+4.90ab 189.62+55.79¢ 1.1740.47b 32.50+7.07bc 13 546. 6241 230. 74abc
D1S3  15.40=+1.65ab 35.30+6.33ab 188.64497.34c 0.9940.62b 34.7046.63abc 13 430.45=+1 353. 33bc
D2S1  15.60%1.26ab 36.50£8.00ab 199.29472.83¢c 1.3540.63b 35.0047.39abc 12 860. 94-508. 89cd
2020 D2S2  16.80%+1.69a 40.10%6.12a 264.82432.71la 0.88+0.43b 39.31+3.47a 14 809.00+864. 99a
D2S3  15.2041.69bc 34.40+6.54ab 197.54+77.23c 1.12+1.06b 37.78+3.49a 13 474.234935.89bc
D3S1  16.00+1.63ab 35.60+10.59ab 206.20438.40b 0.9040.57b 36.20+7.89ab 14 305.60+619. 49ab
D3S2  15.004=1.70bc 39.9045.5la 226.65+54.02b 1.02+0.88b 37.87+3.1la 13 701.584417. 20abc
D3S3  15.20+1.40bc 38.30£6.13a 209.69471.90b 1.0440.72b 36.02+4.79ab 14 060.79-+919. 68abc
Y NS NS * NS NS NS
- S NS * * NS - *
I D * NS * Hok ok ok
AN Y XS NS NS NS NS NS *
OV yxD NS NS NS ok NS NS
A SXD * NS NS NS * ok
Y XSXD NS NS NS NS NS NS

T RPN FREROR AR BERIE 0. 05 K B2 5 W

Note: The lowercase letters in the table indicate significant differences between treatments at the 0. 05 level.
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Fig. 4 Effect of drip irrigation amounts and fertilization rates on different quality and water use efficiency of maize kernels
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Fig. 5 Effect of drip irrigation amounts and fertilization rates on fertilizer use efficiency in maize
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Fig. 6 Results of structural equation (SEM) analysis of drip irrigation and fertilizer application on various indicators of maize

Table 4 Optimization of maize water and fertilizer based on entropy weight-"TOPSIS comprehensive evaluation

F4 ETH-TOPSIS LRETME EXRKEMMK

fb 3 20194F 2020 4
Treatment D D, C, HEF Ranking D, D, G HEFF Ranking
D1S0 611.43 0.14 0.00 10 350. 04 0.12 0.00 10
D1S1 302. 02 309. 43 0.51 9 186. 44 163. 62 0.47 9
D1S2 207. 94 403. 49 0. 66 7 75. 04 275. 02 0.79 5
D1S3 119. 44 492.06 0.81 5 81.98 268.11 0.77 7
D2S1 76. 34 535.11 0.88 3 115.75 234. 30 0.67 8
D2S2 0. 40 611.43 1.00 1 0.24 350. 04 1.00 1
D2S3 118. 67 492.77 0.81 4 79.36 270.71 0.77 6
D3S1 198.91 412.55 0.68 6 30.01 320. 10 0.81 4
D3S2 25.51 586. 00 0.96 2 65. 80 284. 25 0.91 2
D3S3 238.72 372.72 0.61 8 44.63 305. 53 0.87 3

WD, IE PR AR B B D, o 0 AR B B R C o R G I S

Note: D,": distance to the positive ideal solution; D, : distance to the negative ideal solution; C,: relative closeness.
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Table 5 Optimization of water and fertilizer for maize based on comprehensive evaluation of principal components
Kb ¥ 20194F 2020 4F
Treatment PC1 PC2 %4> Score  HEJF Ranking PC1 PC2 44> Score  HEF Ranking
D1S0 —6.899 0.783 —4.838 10 —6.526 —0.334 —5.029 10
D1S1 —1.746 1.344 —1.127 8 —3.605 0.973 —2.651 9
D1S2 1.716 1.437 1.342 2 1.174 2. 140 1.132 2
D1S3 —0.069 0.122 —0.038 6 —0.670 1.544 —0.344 7
D2S1 1.865 0.327 1.298 3 0.346 —0.500 0.210 6
D2S2 5.191 0.890 3.766 1 5.754 0. 605 4.468 1
D2S3 0.452 —1.280 0.212 5 1.504 —0.719 1.072 3
D3S1 —0.156 —1.513 —0.240 7 0.982 —1.105 0.631 5
D3S2 1.458 —0.311 1.010 4 1.511 —1.271 1.017 4
D3S3 —1.811 —1.145 —1.385 9 —0.470 —1.335 —0.505 8

T PCL: A — F AT PC2: 5 — sy o

Note: PC1: the first principal component; PC2: the second principal component.

DN 6 i , MR 14 MEFR Y RSR
B FI RSRIUAE . AR HE RSRE (19 A /)N W7 4% it JE 98
IR A PGS B, RSR R 08 B 120 AP 3 7K 45
e, A 5T H D2S2 4b PR RSRAE 2 4535 R f5c K,
YIRE]0. 972, PR YE RSR A EXT 45 Ab AT 13 RSR

HIEAT 73908 L0 REPFI A6 43 A% L 2 4F D2S2
b PRI A AE S = e 3 . LR LR 3R IEAN O v OO
-TOPSIS .PCA RSROTFHI AL fif—2, 412 D2S2
AR, GO T E G EE X FEERERKEE
Koy i i B HAT B 2 R THE

F6 ETHMILEMERKEMUL

Table 6 Optimization of water and fertilizer for maize based on rank-sum ratio method

e 2019 4F 2020 4F
Treatment KSR RSRHE RSRIUA(E  /MA44%%  RSRE  RSRiEH RSRIGHE  HER
RSR value RSR ranking RSR fitted value  Level RSR value RSRranking RSR fitted value Level
D1S0 0.121 10 0.211 1 0.121 10 0.207 1
D1S1 0.393 8 0. 385 2 0.268 9 0.309 2
D1S2 0.707 3 0.698 2 0. 664 4 0.626 2
D1S3 0. 546 5 0.563 2 0.486 7 0.446 2
D2S1 0.729 4 0.799 3 0.536 6 0. 504 2
D2S2 0. 964 1 0.955 3 0.979 1 0. 960 3
D2S3 0.536 6 0. 505 2 0. 650 5 0.563 2
D3S1 0.493 7 0.447 2 0. 664 3 0.700 2
D3S2 0. 650 2 0.625 2 0.686 2 0.802 3
D3S3 0. 361 9 0.312 2 0.446 8 0.383 2
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A BF T F A it R B = A, EORAE R A T
BRITRMMEN AR, FEOCE WA it Rz
) G 2 B, X DA A B A R O G A ok il
FERLIE 1B B 1 40 Jo 5 5K i it A k8 2ot 5 4 i
B, — S S HR Rk E 58 SRR AL 4 2158
JE TR, 51 & B ORAENR 55— 5 T, 43 n R He
KA R 1 ) 3 43 RTBE AR AR R AR P R AR AR
W, AR F PR T . AR R B, D2S205H
W& .3 300 m*/hm*, N-P,OK,O: 417-143-44 kg/
hm®) P 45 i I3 [) T 6K 1 A7 R = s Bl e . B
{4 J5 IR AT i 2 A B0 K BB RS f A T K A BR
AW A Bl AR Hh R TR R AR SRR
KOl BRI TR R IR RO R T R
K= dk . HAME R EE R K5 R
A B TR T F KRR B T VE R DL SR T R
R RS I TR AR Ak K A 3R
JRSS TR A B R R, S B RRLRE AR
TR N B BT VE R A DG B LAy BRI,
Ag gl R F gE B, D2S2 A4b B O E A
3 300 m*/hm?, N-P,O,'K,O: 417-143-44 kg/hm*)
T OROFFRE T Ry i MO R PR R A b b B Y SR
B o B R AR ¢ 1D 3% LAY R O R R R
KPR HOK 4 BEOR B T A ER 7oy 47,k
VE R B B A TR AU, SCOHERE TR BR A N K 43
iy AR HEH TR 5O G W Ik RIS s 2 AR
Fo N B A R S A B 2K B8 08 1 UF e R
AR R R, B R R T UE R R G K B i
I Pk 3 A T R OKTE R 1Y S BRI AL
3) 77 T 5 AE R i B TR A s T 3R e Ok AR R T
VE Ry R BT AR R R T K IR I L AN Y S B
FERL R B AN BRI G BT T R, e 246 52 B 6 K8 5% i JoT
42 Tt .
3.3 ZEAEEMER

Ze i AUV TE AL 3 X e ] ROk A K R R
IK T8 BRAE R PFA0 H6 A5 L 45 B FE K AL R4S AR 35 M
PEAT 23 M1, 9 R AL -TOPSIS 25 4 ¥EM 2, 1 1%
T ET b 5 M X U AR K A K e A, A AR B
(10 1 72 A0 A 5 U8 B 9% 7 % BB 5 15 1R 0L 1Y F A &5
Wo HRCE RS R AR BRI SRR R K
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MR GG S8 P RT3 S M R R DG Bk
(4 8 A~ BTG5 A i A7 B 4, 3R AT 2 A 40 0 57 19 25
B A8 bR O e IR O HE K A B, BT R A A e S
B . TEAE TR AR LN RSR M R R HEL |
S5 TR AE VU 7 T L e B 12 AN TE U 98 AR 25 A AT AG
75 :3 800 m*/hm*#E K AKF T, SR JH 0 K i < 1
G560, 590 J55 B R it in b, 20 T3 5 S8 B 7
Jo URHE B A A R SR SR R s T
R T 5 S T, R HE T, B2 A PR Ak £
M AR WF 5% 45 B WAL -TOPSIS 325 . 32 540 43 B 32 Ak
F L3 3B ZE & PR 7 2 0 T KRR = B L R LK
JIES )P 3k 30 R AR A B P R AT T 4 i
o 3PNEEA IR L TR R WoR D2S2 4b 3 Gl
# . 3 300 m*/hm?, N-P,O,K,O: 417-143-44 kg/
hm*) X 7 K Az B -7 a5 P A B A B .
I, D2S2 4k FEAT LUAE Sy 7 B 5| B X R K Fl i
{18 B A it IS AN KB EL 3P T4 T i 8 Ik AU fie
A —E R AR B -TOPSIS \RSR #%:45 H D3S2
b B R R A A T PCA AR D1S2 ikt ff . T
Al 0 i R PCA 552 ) 8 B A G H8 s K £, 58
M) 1) I3 2 PF-fr 25

4% #

0 3 47 K I IR T A G AR 1 v e A8k i A
HEOK A GRS, LT E 5| R X AR K 58 XF
% 5T RAL-TOPSIS i . PCA 15 Fl RSR 74 4k 3 Fif
ZRAA VRN O B AR AS ) il A K 2 5 6 R K AR
B -7 S - BT AR AR 00 52 e, O 0 8 B A K IE 21 G 0K
WM BRIE NS . RELSIRWT .

1) G B304 7K A HE 7 0 A R oK A= B -7 o - i T L
AR EDFEIESAIEN . 5 DISO A, D2S2 4b
P & .3 300 m*/hm?, N-P,O,K,0: 417-143-
44 kg/hm*) T, F KR IR & 22 LA T 5 it
it M i P SAPD A K AR B AR 1 2 B OF
B I T K A kR R R ORLER 5 R EE FFRL
SCEEVER R CHEEER SR OHE R S Eh B
.

2) ZAF AL -TOPSIS \PCA 1 RSR ¥ %} 10 4~ 7K
B2 G HEAT 25 A PR A5, D2S2 A BRAE 3 Rl PE M
b 3 R A AT E K LG o PR, TR E R
3 300 m*/hm? L K N-P,0--K,O Jifi At 7K 3k 417-
143-44 kg/hm*H A VER T H 51 EHHE X F E oK E ™

LT 3 ) e AR K L 45 SR
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