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Evaluation on comprehensive benefit of greenhouse watermelon regulated
deficit irrigation based on combination weight TOPSIS model
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( Xinjiang Tarim River Basin Authority, Korla 841000, China)

Abstract: In the paper, greenhouse watermelon is adopted as an example. A deficit regulation irrigation integrated effect
evaluation model is established in order to save irrigation water, improve water use efficiency, and study watermelon dry
cultivation technique, the model includes three aspects of growth characteristic, fruit quality and water utilization as well as
17 indicators. Entropy method and analytic hierarchy process ( AHP) are introduced to determine evaluation index weights.
The advantage and disadvantage sequence of different irrigation plans are obtained. The research results provide certain
theoretical reference for crops deficit regulation irrigation in arid areas.

Key words: combination weights; watermelon; deficit regulation irrigation; TOPSIS model; comprehensive evaluation

T A K U B A R, 2R Yesim B 25 RS R I 238 BE 97K 435 T 48 7 0K P

K AR KRR 6 T B R e 8OR) R A
B VR AR K AR AR B v K
SRR S R A , J 5 P IV i i 4
A T Y 2 AR TSR A E AT R
A —RE WY LE B RGO BT, B X IR A B ek
55 FHZKBSCRARTT H2 Ti  HE A— Fh ok BoR . 9A
R T S R Y AL T g o 4
TSR B, A in— 2 iK1, 9 A A
A RIS FR W i S, 38 31 39 K B2 0 A H .

JICAT 1 [T 0 RO 5, ool / N I B JEE . R e
IR R 8 5 B RE R E Y B R A K 54 A
KO FR I R T 508 A 58 il BT L 42 i 7K 4 R 2
AR R AT E601 IZE K g MR K i, B
5 PR X U = VG I K 2 A3 B B A R e,
2 HAT, A RS PN 5 2R A TR SR
WA

TOPSIS ( technique for order preference by similarity
to ideal solution ) YRR Ay “ 3 i FUAR A% HE )7 o7 ik, 2

.o3.



KEBFRFASER 2085 T 18

A BRI R Z BRI I —Fh i IR R . A SCHERT
NBFFE Y ERE_E K AHP AR RO AE &5 A SIEN 1545
FUEE BB T, SR FHZH A5 A TOPSIS 475 X3 % 75 I
AN 5 HEE T R IAT LA TR A T R X
TG T R A B R e 2%

1 BT ERITENEREL

L1 iFHERMA R

i 3 PG TG 5 TR L PP A A R A 458 P AR K
RIS K R 3 A Tr e Herp AR KR
TRk R AR R AR O S R K
AR E R K o FURTAS T TG b 5 SRS o A 45 R
FoRE R BE RS RSk R (/R
12) VO & A RS RS AR AR Y & 8 T
5 7K 43 ) AL 4 7 8 5 0 K R T 3R 2 TR AR
FHT I 358 HCSE i 98 R A JEE VA 1) 3 4T T 17 T4 A
RN GENIEPR IR R ILE 1) o

®1 BEARFASEBRSETNRGER

FAnz | 2 L

e C1/em

ZLH C2/mm

AR C3/%

AR Bl M2k R C4/ (me/g)

HGA = C5/[ wmol/ ( m? - s)]

& F C6/[ mmol/ (m? - s) ]

- J K 73 F LR €7/ ((pmol/mmol)

vH =
W TR C8 ke

N

L7 2 C9/mm
W s

S l) 4 .
1 A RS 4E C10/cm

WSLHREFE C11/em

LA C12

VC & C13/(mg/g)

HEA PG C14/ (my/kg)

FIETER Y & C15/%

g C16/(t/hm?)

K53 FIH B3
HEW K A% €17/ kg/ (hm? + mm) ]

L2 $8hAE
1.2.1 Jasixk

BN X = (x;) ., H—16 R BCHIWTAR
BEB = (b;),cuo

Y

b = Xi T Xmin ()
o, () 2, ()

Af NS
J— IR ;
87 ARPMES T R R B S iR
/IMH
TSR j PO R PR (A, WA

(1)

X X
max ¥ min

1 = . .
[{j = —lnm( ;f;jlnf;j)yl = 1929“'9m;j = 1’2’.“9’1
(2)
(1 +5,)
Sy = (3)
Y (1 +b,)

WIEE j PR IR R BB B, IR E 1 B = (B,
Bz ’ij”"ﬁn) ) EI]

3= )

1.2.2 BERpyHiEk
JER G (AHP) & 11z %77 5¢ 5% ( T. L. Saaty)
T 1977 AR — R ARG PSR B, H AT 2 B ]
T LREOR S0 AU, %07 5 E S E X PR
AR (IR ), B & ZX A JZ S bR 0 A 8 51k
ATPIXT L, LA 1 ~9 PAR i T Ak 2 )5, &
A5 A 365 T TR L T S DRI R R, o LA T R 5
B8 PP FR PR AR s B, A 0 R R A T — Bk
o 3 AR UE T3 A BL# e R Sk A R g0 id 4, 3R 9
SPRAE R A
ARSCHEFE AHP J5 R AL X PEAN $8 bR 04T 4
KA, T 5 PR AR
%=<ﬂini%=1 (5)
Zaﬁ.f a

j=1

A o il B——AHP AT B (R AR A
2 ATERTFMRE

TOPSIS S 48 P4 % 42 55 BRAH H AR (19 422 i F
JEHEATHE R I A RN E

a BRI, BN C = (C,,C,,
C,) ,Jr% M, XI5 HR C, FME R 2, JE M Z H b SRS



kAT meRETOPSS #EGis ¢ HAMTEMms L4 L4 @ RBERAR

M Z = (2;) o

Zn 2 Z1n
LTS

Z = (6)
z z z

ml

Xf b3 g
V= (v;)

A7 JC o 40 Ak B 4 3t o o A B

mxnoO

v, = T — )2,

(7)
R o, 8 AR A AR 4
AT AT A I BURA R R =

§ = Dyt (-]
% X . 1 -x
5 =3 {xj I3+ (1=l _xi]} (11)
50
G s s (12)
W4 e [ERI R/ T REEG M AT, e KT %
AL, Rz .

3 KENH

ARHERUMRLL " 1 M DB VR, 3 i = P TR
(7] 5 5 R ) AT 25 G VT, I o E R B B L
P2 AAEHR PRI AR A AR DL LA 3

() R2 AMAEEEHERRRLE  Hfr.d
ri' mxn 5 .
o i 5 i TR | BSA |
rg = w vyt = 1,2, myj = 1,2,0n0 (8) (0.4E,) (0.8E,) (L6E) | (0.8E,)
b TS R OB R . VA9 B A AR R T 2 2 2 2
x SR 0 TR 2 2 4 4 4
. T3 2 6 6 6
AR TR A5
. ( ) ~ . ( ) L2 (9) T4 4 2 4 6
X. = max\(r. x. = min(r. 1 = e m
/ 1=j<n’ lg,-s,z‘) ’ T TS 4 4 6 2
N B S AR 6 4 6 2 4
x; = min(ri/),x; = max(rij),i =1,2,---,m (10) T7 6 2 6 4
I<jsn Isjsn T8 6 4 2 6
e MTRETE . B0 45 VR e bR S AE | B EEAR A - p s . 5
+ - = o+ Q-
x % B SH.S e b ot e e
o WEEES ST LS, FEOE, g I R P 2
R3I AEAREANRLEKE & KRIER
M TSI T1 T2 T3 T4 TS T6 T7 T8 9
Cl 241 235 199 237 207 212 205 216 183
C2 7.5 7.7 7.1 7.9 7.6 7.3 7.4 7.8 6.9
a3 94. 83 95. 00 91.67 96. 67 95. 00 93.33 98.33 98.33 91.00
C4 4.14 4.43 3.98 4. 60 3.98 4.11 4.01 4.00 3.93
s 29.43 29.58 26.2 30.36 27.50 27.58 26. 80 27.77 25.71
Co6 7.48 5.82 5.76 5.83 6.43 6.91 6.26 6. 84 5.67
Cc7 4.02 5.13 4.57 5.27 4.28 4.04 4.29 4.13 4.55
8 5.28 5. 18 4.83 5.27 4.59 5.00 4.91 4.99 4.90
c9 9.96 9. 88 10. 56 8.30 8. 80 8.85 8.61 8.67 10. 02
c10 22.15 21.60 19.93 21.35 21. 18 20.35 20. 45 20. 60 20. 38
Cl1 21.03 21. 00 19. 45 21.00 20. 50 19.95 19.90 19. 85 20. 08
C12 1.05 1.03 1.03 1.02 1.03 1.02 1.03 1.04 1.02
C13 10. 83 12.92 13.33 13. 87 10. 99 12.48 11.22 14.1 11.19
Cl4 0.26 0.29 0.31 0.35 0.28 0.27 0.28 0.33 0.24
C15 10.75 11.93 12.3 12. 85 10. 83 11.9 11. 85 12.43 10.75
Cl6 62. 60 61.47 55.33 63.72 54. 51 58.29 60. 35 61.32 55.76
c17 298. 33 292.91 263. 68 303. 64 259.75 277.77 287. 59 292.23 265. 74
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3.1 JE YRR

AR 7, ARt (7 ) 37 T e 40 b T 5 ke
FIFAZ 3 i 9 AN B 17 AR S bt g ROEFR VLR 4,

x4 O EHEENKE

PEM R AR T1 T2 T3 T4 T5 T6 T7 T8 T9
Cl 0.372 0.363 0. 307 0. 366 0.320 0.327 0.317 0.334 0.283
C2 0.335 0.343 0.317 0.352 0.339 0.326 0.330 0.348 0.308
C3 0.333 0.334 0.322 0.339 0.334 0.328 0. 345 0. 345 0.320
Cc4 0.334 0. 357 0.321 0.371 0.321 0.331 0.323 0.322 0.317
(03] 0.351 0.353 0.313 0.362 0.328 0.329 0.320 0.332 0.307
(0 0.392 0. 305 0. 302 0. 305 0.337 0.362 0.328 0.358 0.297
Cc7 0.298 0. 380 0.339 0.391 0.317 0. 300 0.318 0. 306 0.337
C8 0.352 0.345 0.322 0. 351 0.306 0.333 0.327 0.333 0.327
c9 0.356 0.353 0.377 0.297 0.315 0.316 0.308 0.310 0.358
C10 0.353 0.345 0.318 0.341 0.338 0.325 0.326 0.329 0.325
Cl1 0.345 0.345 0.319 0.345 0.336 0.327 0.327 0.326 0.329
C12 0.340 0.333 0.333 0.330 0.333 0.330 0.333 0.337 0.330
C13 0. 291 0.348 0.359 0.373 0.296 0.336 0.302 0.379 0. 301
Cl4 0.297 0.331 0.354 0. 400 0.320 0.308 0.320 0.377 0.274
Cl15 0.305 0.338 0. 349 0. 364 0.307 0.337 0.336 0.352 0.305
Cl6 0.352 0. 345 0.311 0.358 0. 306 0.327 0.339 0.344 0.313
C17 0.352 0.345 0.311 0.358 0.306 0.327 0.339 0.344 0.313

3.2 #ESEbRAE

HRAE AHP 331543 2IPE A FE R AL EE o = (0. 0456,
0.0515, 0.0533, 0.0803, 0.0554, 0.0712, 0.0711,
0.0405, 0.0701, 0.0471, 0.0544, 0.075, 0.0612,
0.0558,0. 0612,0. 0473 ,0. 0586 ) ; F 4 {8 1 11 2 15 1F
MIe Fr AL T B = (0.0477,0.0457,0.0524, 0. 0793,
0.0561, 0.0692, 0.0725, 0.0438, 0.0612, 0.0564,

0.0542, 0.0709, 0.0659, 0.0526, 0.0607, 0.0557,
0.0556) ;i =X (5) i AG R H SN E w
0.0389, 0.0462, 0.1053, 0.0514, 0.0815, 0.0852,
0.0294, 0.0709, 0.0439, 0.0488, 0.0884, 0.0667,
0. 0485,0. 0615 ,0. 0435,0. 0539) .

3.3 AL PR
HRHE 3 (8) F E A R B X, WAL S

(0. 0360,

®5 TMEEMNNITEE
PPN R bR T1 T2 T3 T4 T5 T6 T7 T8 9
cl 0.0134 0.0131 0.0111 0.0132 0.0115 0.0118 0.0114 0.0120 0.0102
2 0.0130 0.0134 0.0123 0.0137 0.0132 0.0127 0.0128 0.0135 0.0120
c3 0.0154 0.0154 0.0149 0.0157 0.0154 0. 0151 0.0159 0.0159 0.0148
c4 0. 0351 0. 0376 0. 0338 0. 0390 0. 0338 0. 0349 0. 0340 0. 0339 0. 0333
cs 0.0181 0.0182 0.0161 0.0186 0.0169 0.0169 0.0164 0.0170 0.0158
c6 0.0319 0. 0248 0. 0246 0. 0249 0.0274 0. 0295 0. 0267 0. 0292 0. 0242
c7 0. 0254 0.0324 0. 0289 0. 0333 0. 0270 0. 0255 0. 0271 0. 0261 0. 0287
c8 0.0103 0.0101 0. 0095 0.0103 0. 0090 0. 0098 0. 0096 0. 0098 0. 0096
9 0. 0252 0. 0250 0. 0268 0. 0210 0. 0223 0. 0224 0.0218 0. 0220 0. 0254
c10 0.0155 0.0151 0. 0140 0. 0150 0.0148 0.0143 0.0143 0.0144 0.0143
cl1 0.0168 0.0168 0.0156 0.0168 0.0164 0. 0160 0.0159 0.0159 0.0161
C12 0. 0300 0. 0295 0. 0295 0. 0292 0. 0295 0. 0292 0. 0295 0. 0297 0. 0292
C13 0.0194 0.0232 0. 0239 0. 0249 0.0197 0.0224 0. 0201 0.0253 0. 0201
Cl14 0.0144 0.0161 0.0172 0.0194 0.0155 0. 0150 0.0155 0.0183 0.0133
cls 0.0187 0. 0208 0.0214 0. 0224 0.0189 0. 0207 0. 0207 0. 0217 0.0187
C16 0.0153 0. 0150 0.0135 0.0156 0.0133 0.0143 0.0148 0. 0150 0.0136
c17 0. 0190 0.0186 0.0168 0.0193 0.0165 0.0176 0.0183 0.0186 0.0169
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S* = (0.0016, 0.0008, 0. 0016, 0. 0004, 0. 0016,
0.0012,0. 0014 ,0. 0008 ,0. 0026 ) ;

x6 [/ HEM#

S~ = (0.0010, 0.0012, 0. 0006, 0. 0025, 0. 0005,
0. 0007 ,0. 0006 ,0. 0014 ,0. 0001 ) ;

e, = (0.3853,0.6041, 0.2772, 0. 8555, 0. 2266,
0.3709,0. 2987 ,0. 6512,0. 0499) ,

HRE A PEH Jr 8 09 W 30 (L, X FL AT 45 HE P
(#6),

EHtERHFR

YiSEETR= T1 T2 T3 T4 T5 T6 T7 T8 T9
O A 0.3853 0. 6041 0.2772 0. 8555 0. 2266 0. 3709 0.2987 0.6512 0. 0499
HEF 4 3 7 1 8 5 6 2 9

H1% 6 RIA, T4 Ak By d5 DG 3 = 9 Bk o J5E, B
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