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AHP-TOPSIS multi-objective optimization and comprehensive evaluation
for high-efficiency irrigation of Annona squamosa in dry-hot valley area

YU Hong, WU Zhangwei, CAI Liliang, WANG Weihua
(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming, Yunnan 650500, China)

Abstract; In order to optimize the planting and management of Annona squamosa L. in the dry-hot valley
area, this study conducted experiments in A.squamosa orchards in Lijiang Town, Yuanjiang County, Yunnan
Province, from 2023 to 2024. The three-factor and three-level orthogonal experimental design of irrigation amount,
fertilizer amount, and dissolved oxygen amount was adopted, and a total of 9 treatment combinations were set up to
explore the effects of different water-fertilizer-gas coupling treatments on the growth, yield, and quality of A.squa-
mosa, and the optimal treatment scheme was screened out by the comprehensive evaluation method combined with
analytic hierarchy process ( AHP) and TOPSIS model. The results showed that irrigation amount, fertilizer amount,
and dissolved oxygen amount had significant effects on leaf area, net photosynthetic rate, fruit longitudinal diame-
ter, single fruit weight, single plant yield, vitamin C content, soluble total sugar, and soluble solid content of
A.squamosa. Among them, the W3F201 treatment (high irrigation volume, medium fertilization volume, and low
dissolved oxygen volume) performed best in increasing leaf area, single fruit weight, and single plant yield, while
the W2F301 treatment ( medium irrigation volume, high fertilization volume, and low dissolved oxygen volume )
was significantly effective in increasing vitamin C content and total soluble sugar content. Through the AHP -

TOPSIS comprehensive evaluation, the W3F201 treatment had the highest comprehensive score, indicating that it
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had the best comprehensive promotion effect on the growth, yield and quality of A.squamosa. This study successfully

constructed a comprehensive evaluation system for the coupling effect of water, fertilizer, and gas on A.squamosa,

and recommended the W3F201 treatment as the optimal solution for high-yield cultivation of A.squamosa and the

W2F301 treatment as the optimal solution for high-quality cultivation. At the same time, it provides a theoretical

basis and scientific support for the precise regulation of water, fertilizer, and gas to achieve high-quality and high-

efficiency production of sugar apple in dry-hot valley areas.

Keywords: Annona squamosa; coupling of water, fertilizer and gas; yield and quality improvement; analytic

hierarchy process; TOPSIS; dry-hot valley
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Table 1 Orthogonal experimental design of

water-fertilizer-gas coupling

AT wkg R T
Level Iirieation amount ertilizer amount  Dissolved oxygen
° /(kg + hm™) /(mg - L")
1 100%ET, 1900
2 80%ET, 1700
3 60%ET, 1500

®2 EXHKEAREIT

Table 2 Orthogonal experimental design

Ab ¥ HEAR (W) AL (F) R (0)
Treatment Irrigation amount Fertilizer amount Dissolved oxygen
WI1F101 1 1 1
W1EF202 1 2 2
W1F303 1 3 3
W2F102 2 1 2
W2F203 2 2 3
W2F301 2 3 1
W3F103 3 1 3
W3F201 3 2 1
W3F302 3 3 2

TE:1.2.3 Rl W R m K,

Note: 1, 2 and 3 represents the level of experimental factor.
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Table 3  Changes in leaf area of each treatment during the growth periods of Annona squamosa in orthogonal experiment

- B R REBH A
Treatment Flower bud differentiation period Flowering and fruiting period Fruit expansion period Maturity period
04-15 05-05 05-25 06-15 07-05 07-25 08-15
WI1F101 26.85+1.20d 45.64+1.80d 68.82+2.50f 84.90+2.20f 96.48+2.10e 102.79+2.30e 105.90+1.70f
W1F202 26.51+1.15d 52.71+1.90c¢ 78.21+2.60e 93.44+2.40d 102.07+2.30d 110.61+2.50d 115.78+2.48d
WI1F303 26.84x1.18d 54.27+1.85¢ 75.95+2.45¢ 88.45+2.30e 97.35+2.20e 105.66+2.40e 111.07+2.26e
W2F102 30.70+1.50ab 60.04+2.00b 85.86+2.80d 101.40+2.60c 111.51+2.70¢ 119.16+2.90c¢ 123.08+2.40¢
W2F203 29.78+1.45abc  63.86+2.10a 87.15£2.75¢d  103.13+2.65b¢ 113.61£2.75bc  121.46+2.85bc 126.40+2.28bc
W2F301 29.26+1.40bed  62.04+2.05ab 88.86+2.85bed  105.32+2.70ab 114.77£2.80bc  123.17+£2.95abec  127.83%2.19ab
W3F103 30.94+1.55ab 64.41£2.15a 89.59+2.90abc  103.88+2.75h¢ 114.01£2.85bc  120.33+2.80c 125.57+2.01bc
W3F201 31.19+1.60ab 63.67+2.12a 92.24+3.00a 108.43+2.90a 118.70+3.00a 126.93+3.10a 131.63+1.87a
W3F302 32.31£1.65a 65.02+2.20a 91.89+2.95ab  104.51+2.80bc 115.98+2.95ab  125.10+3.05ab 130.13+2.08ab

L : [ oA Rl NE R R A BRI 25 53 2. 2% (P<0.05) , R Il

Note: Different lowercase letters in the same column indicate significant differences between treatments (P<0.05). The same blow.
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®4 FAEREBEZHEMEERGEREFTHENL/ (pmol - m™ +s7')

Table 4 Changes in net photosynthetic rate of Annona squamosa leaves during the growth periods under different treatments

FFAEJG After flowering

JOEL

Treatment 30d 60 d 100 d 150 d
11 : 00 15 : 00 11 : 00 15 : 00 11 : 00 15 : 00 11 :00 15 : 00
WI1F101 6.27£0.15¢  4.04+0.12d 8.87+0.18f 5.27+0.14e 8.39+0.17e 4.90+0.13¢ 7.59+0.16e  4.01+0.11d
W1F202 7.52+0.17d  4.55+0.13cd  10.07£0.20e  5.92+0.15d 9.51+0.19d  5.47+0.14d 8.55+0.18d  4.78+0.12cd
W1F303 6.71+0.16de  4.41+0.13d 9.26+0.19¢f  5.43x0.14de 9.01+0.18de  5.12x0.14de 7.87+0.17de  4.49+0.12d
W2F102 6.82+0.16de  4.61+0.14cd 9.29£0.19¢f  6.16+0.16¢d 8.74+0.18e 5.85+0.15¢ 7.82+0.17de  4.95+0.13¢
W2F203 6.75+0.16de  4.11+0.12d 9.14+0.18f 5.39+0.14e 8.50+0.17e 5.15+0.14de 7.39+0.16e  4.27+0.11d
W2F301 6.86+0.16de  4.37+0.13d 9.25+0.19¢f  5.47x0.14de 8.95+0.18de  5.18+0.14de 7.86+0.17de  4.36x0.12d
W3F103 8.03£0.18¢  4.56+0.14cd  10.64+0.21d  5.91x0.15d 10.10+0.20¢ 5.55+0.15d 9.27+0.19¢  4.45+0.12d
W3F201 7.59+£0.17d ~ 5.01£0.15bc¢  10.50+0.21d  6.13+0.16cd 9.71£0.19c¢d  5.60+0.15¢cd 8.64+0.18d  4.77+0.13cd
W3F302 8.46+0.19b  5.03+0.15b 11.53+0.23¢ ~ 6.37+0.16bec  10.33+0.21b  5.88+0.16bc 9.47+0.20b  5.04+0.14b
x5 AREAENEZRTEEIRZN
Table 5 Effects of different treatments on the yield indexes of Annona squamosa
Ak B RIHP A/ mm R/ mm HURE/ g bR kg FIFE

Treatment Fruit longitudinal diameter Fruit transverse diameter Single fruit weight Single plant yield Fruit shape index
W1F101 91.16x1.70f 73.93+1.40e 308.54+4.82e 8.78+0.21f 1.23
W1F202 95.24+2.48ef 78.57+2.09d 317.63+5.49de 9.22+0.17e 1.21
W1F303 99.43+2.26de 80.83+0.97d 322.30+4.47cd 9.32+0.16de 1.23
W2F102 101.31+2.40cd 84.82+1.52¢ 324.02+5.50cd 9.43+0.18cde 1.19
W2F203 105.5+2.28bc 86.85+1.72bc 332.88+5.09bc 9.62+0.15bc 1.21
W2F301 103.88+2.19bed 85.59+1.80c 330.41+5.63¢ 9.52+0.18cd 1.21
W3F103 107.62+2.01ab 87.53+2.09bc 342.96+5.16ab 9.63+0.14bc 1.23
W3F201 111.78+1.87a 90.30+1.68a 350.04+4.78a 9.83+0.13a 1.24
W3F302 110.95+2.08a 89.79+1.45ab 348.88+5.11a 9.82+0.19a 1.24

R AEE(1.24) W FasE tiF— 20 &,
W3F201 2B RSB A KB H AU, X FZIH
WEKAS S50 oo R MEHEN, M2 T,
W3F302 4hH# (@EK AR AR ) By SRR = (9.82
kg) 5 W3F201 #Hik (B FAR H (348.88 ) BEA T
R, 2B 7 mg + L™ A Ul 2o O AR B A v
PR G R E A M T TR AR X segh R
AR TK M R=EHEZE AL TR, /I
KRR ERTHY £ H R MG S A
PR I /200 7 ) R T R R R Y e KAk
W3F201 Ab3 (4 A A AR S AE S — 48 5 1 0 Ak
e EEAE T HE SRS AR K IR RO BC e, S B
TOCET WAL F7 5 W5 MR R IR B 1 2 4
PIEL, SR T AT 28 X 7 7 B 1 8 7 R S 40 T B e
A
222 FHAGR R KSR A AL B
IS R BRI R G, K AN [R] b B R
S IR T A BB W A T A A, AL S
TGy oy B A sh A U I &5 B AR oG, ank
6 U7~ ,W3F302 Zh B (oK R IE AR IR AR R
C & iA#IE{E (29.90 mg - 100g™") , % WIF101
AbFE(22.96 mg - 100g™") $2FF 30.2% , R B = K AL 5%

®o ARAEEZBmMEEREL
Table 6 Summary of quality indicators of Annona squamosa

under different treatments

AR
LR eSS AL L a
cam NS T
LIS B e it eEE o
Vitamin C content Organic acid
Treatment . Soluble total ~ Soluble solid
/(mg + 100g™") content/ %
sugar content/%  content/ %
WIF101  22.96+0.65¢  16.17£048c  18.95+0.5le  0.33+0.01bc
WI1F202  26.32+0.27bc  18.23+0.60ab  21.48+0.70c  0.28+0.03cd
WIF303  27.14+043b  18.83+0.56a  21.87+0.54bc  0.38+0.02ab
W2F102  25.22+0.53¢  17.32+041bc  20.15+£0.52d  0.32+0.04bc
W2F203  27.44+0.88b  18.56+0.52ab 22.07+0.32bc  0.23+0.02d
W2F301  29.24+0.8la  19.01+0.49a  22.98+0.76b  0.33+0.03bc
W3F103  23.93+0.73d  17.37+0.85bc  20.21+0.57d  0.38+0.04ab
W3F201  26.79+0.80b  18.46+0.53ab  22.56+0.66bc  0.30+0.02c
W3F302  29.90+0.71a  18.96+0.68a  25.09+047a  0.41+0.03a

5530 B s A B R TR A AR ORI
TEPUIR LR A LK A% v 17 G SR P, DT I 42
T AR C R

Tt E TR A R (T W3F103 Zh B 25| R AR R
AR, 2 AR R C A R, RN IR R T
Z B FLBERLN, . FEPT SOE B i T, W2F301
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ALBR (K AR RS R BRAL (19.01% ) , 3% iE o
AbFRHEES 17.6% , X 1] BE-5 T 7K 54 38 1) 7K 43 Soil pH C12
FiiRE i S TR R B 1 HIL R A G TR s e A EACLI

SRR S WL 7 v S S K AN DS
fitg 1y 0% M, M — 25 AR S TOME S 19 A ., BE Ak,
W3F302 Ab 3 % ] 75 4 [ 4 & i e s (25.09% )
FWSAE B K NIE S5 A7 B 43 v e o, H 38 3
VAL SN AR 22 MR 2550 236 1 0 ] T 42 AT i A 4 28 1o 1Y
FERR R $87R T K IESHE X TP 5 Bl i 2
FR, A LR & B AE W3F302 Ab B v B 2 T
(0.41%) , % W2F203 4B (0.23% ) 311 78.3% , 3
R A A BT T — R RN 1 16 1k 3 s A 0 T A AL
PR A J5T 9 5 B, T v 8 7K B o3 1Y) - g <k
E— 25 N T A ML WA R i . 258 o i B,
b TS bR 2 A A7 7E 3 AU C R il dn, oAk
W3F201 Ab PR 2E A= 2 C FIRT i PR & 2 AT
W2F301 F1 W3F302 4b# {5 Ho 38 1o - 1t 7K IR < e
Lo ZEpR TR 7 SR i T R R T
22 HFRDLIR < ARRRLRN ™ () B0 SR LA, & B
RFRAT K AR A B A AR R R IE (AnZEAE 2R C B i
Wi A 1 T 2 SR R B ) HEOR R HE R R
g G REAR AL S B A, AR — R E bk
BN, LELRTIR SR T AR T — R R
sk, TR A K IR A I RO Ak, FE AR B
ATz IR T .
2.3 BIRSHE TOPSIS #EMNESZHREKES
M
KA A ALK 2 R o B ik MU B TR

A TRLA 76T e A S B ok 4 BRI
[, AT B URAGE SR SRR . 7Rl
I FH TOPSIS FERUFEE PP 22 XA [F) A B SF-0F
LRGP FE MR 1 Ee K IE SR A AR K
23.1 LAENKRARIEAEEARER EZEEEN
)2 UARA (& 1) H B A PR RE R bR (B, B 6
Hpkra CLU R C2 Ho A 3R C3
C4) It bR (B2, G A HLER & 2 C5 4K C
it CO . RTVA ME BOBE & i C7  RTE E EIR Y 7 i
C8) AL b ( B3, AL A0 BE CO AR C10,
B C11 3 pH C12) , Sl X Fh a5 AL A
JZR AT AAURE 5 44 0] R Ak A T 457 38 Y S B
AR, B3 3 )2 W ) A AR A% B AL A (o — i
o6 5 A A B ) B DR R SR A LE A
2.3.2 M AAR T L T AHP 6 &L
I JZURBEE T S5 R s FIWTHE R (2R 7) , X0 340
TR — SR TR 50

- ¢ A5 44, %} BR Available potassium C11

Bi It 52 B3 L

AZCI0
Nitrate nitrogen C10

[MInfluence of soil change
on environment B3

HBECY
| Available phosphorus C9

A [ £ BEC8
[ Soluble solid content C8

] PR SR ECT
H Soluble total sugar content C7

LA 1O 4R ARA

1 7 L W B2 pr———
Annona quality B2 AEE FCE BCo

Vitamin C content C6

Comprehensive [T
evaluation index A

#HLRG & LCS
Organic acid content C5

i i AHC4
Leafarea C4
i oA #EC3
Net photosynthetic rate C3
ArErEREBL ||
Productity B1 BRHEC2

Single fruit weight C2

Btk HCl
Single plant yield C1

1 ZETNERIEREREE
Fig.1 Hierarchical model of comprehensive

evaluation system indicators

233 WHBERFEINARE HEE CI~CI12
B WAL 4391 4 0.195,0.348 ,0.035,0.035,0.057
0.154.0.056 .0.016 ,0.030 ,0.055 ,0.012 ,0.005, — %
PEFEFR CR Y9/NT 0.10, ] W7 46 1 B AT 8 - 1) —
otk

2.3.4 WBCGEH L EMARE  ALE R E TR AR AL
HEZDPBRUE AR o DIP AL m ADTEN R AR
B ECHE Rk ) X i B, % B3 A A B A o A
THBR RN AECE Gy se . Hor AR 5 FR Y
Bm e BURIE, MRS AR AR R JE M R IR 1 48
B R0 A7 [ 0 2 Ak A REFE ARAE, JF 4 PP 8 hn 10—
G TR R G £ TS AR (C1 ~ C12) AL, 43 5]
3 0.092.0.088 ,0.085,0.087 .0.079 .0.083.0.081 .
0.081.0.082.0.084 .0.080.0.077.,

2.3.5 Mz TOPSIS L4k BAFTAREAR C1
~C12 Fahr%cHE (3% 8) , il ad X PF-fh 5 b5 o = 44 1k,
BT INA R SR AR B, B PRARUA RN A B, 15 3
FLHA WAL TOPSIS L5 A 45 B DEAr 45 5 K iR
it AHP AT DU Fa An AR ( = IRA, R I % 5K
Z256) SR J5 I TOPSIS J5 skt A7 05 BT (& Mt
AR R MR ZE ) , ANk 9 R, W3F201 Ab3
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Table 7 Judgment matrix
W FE bR W I — B AG
Evaluation index Judgment matrix Consistency test
B1 A==V Production performance ,
g . —_—
| B2 Z 75 B Bt Annor]La squ(;mns;z quality , B3 14 Soil CI=0.00184
033 1 2 CR=0.00355
02 05 1
Cl Bakkr= 4 Yield per plant, C2 PR Single fruit weight,
Bl~C C3 A Net photosynthetic rate, C4 M FL Leaf area
~ 1 05 5 5 CI=0.00207
L2 H-fb e <
Crouth E:ﬁfﬁ":’“f”ﬁd. o 2 1 88 CR=0.00233
rowth performance indicators 02 013 1 1
0.2 0.13 1 1
C5 FHLER & Organic acid content, C6 A= Z 18 Vitamin content,
B2~C C7 Al BB 25 &t Total soluble sugar content,
et . Al AR & > solid ¢
FA kT b C8 I ﬁﬁﬂ/g ism %olsubles solid content CI=0.05360
Quality indicators of 4 '1 ,% 3 CR=0.06023
Annona squamosa 2 033 1 3
0.2 0.13 0.33 1
C9 BB Fast—acting phosphorus, C10 fZS%( Nitrate nitrogen,
B3~C C11 R Fast—acting potassium,C12 + 1% pH Soil pH
AR (L IRBE R W4 b 1 05 3 5 C1=0.02255
Indicators of soil change 2 1 6 8 CR=0.02534
impact on the environment 033 017 1 3
02 013 033 1
RS BARIEREIE
Table 8 Sample indicator data
Cl Cc2 c3 Cc4 C5 C6 C7 C8 C9 C10 Cl1 C12
Aby Dy R AR AR T T W . -
ke RE ORI HRERCWIEIER MR g pocm mm bsen
freament = ypp - ypp R 1A AR AR OWER KUER T, NN AK SpH
NPR 0OAC Ve TSSC SscC P
WI1F101 8.78 308.54 7.59 105.90 0.33 22.96 16.17 18.95 192.4 165.0 540 6.5
W1F202 9.22 317.63 8.55 115.78 0.28 26.32 18.23 21.48 215.3 181.2 560 6.7
W1F303 9.32 322.30 7.87 111.07 0.38 27.14 18.83 21.87 205.8 185.6 610 6.3
W2F102 9.43 324.02 7.82 123.08 0.32 25.22 17.32 20.15 175.1 151.3 490 6.5
W2F203 9.62 332.88 7.39 126.41 0.23 27.44 18.56 22.07 200.7 176.4 510 6.0
W2F301 9.52 330.41 7.86 127.83 0.33 29.24 19.01 22.98 190.6 178.1 500 6.4
W3F103 9.63 342.96 9.27 125.57 0.38 23.93 17.37 20.21 185.0 153.5 500 6.9
W3F201 9.83 350.04 8.64 131.63 0.3 26.79 18.46 22.56 170.2 163.1 510 7.0
W3F302 9.82 348.88 9.47 130.13 0.41 29.90 18.96 25.09 185.9 156.9 510 6.4

F&9 TOPSIS GZEEMHEERF
Table 9 TOPSIS comprehensive evaluation ranking

ERE TP die e, 3% WX 76 2 2B G 77 1 R
JHg 5 & e 2R 2OR B A ARl 52 B R

W3F201 Zb BRI ZEG AR T Z B AR [E] )« e
SFCHEAL I i KR B A R P AT kA T
U, MRIA S 2 R A AR, NI 7R 7= i 5 ]

TR e
JLEL] B (D+) PR (D-)  BEE(C) kK
Treatment  Positive ideal Negative ideal Closeness  Ranking
solution distance solution distance

W3F201 0.032 0.078 0.709 1
W3F302 0.030 0.075 0.682 2
W2F301 0.038 0.072 0.655 3
WI1F303 0.041 0.069 0.627 4
W2F203 0.044 0.066 0.600 5
W1F202 0.047 0.063 0.573 6
W3F103 0.050 0.060 0.545 7
W2F102 0.053 0.057 0.518 8
WIF101 0.056 0.054 0.491 9

S FAl, SR AREIAU C R (IngEE R C 5
AHLIRA A OC) 87 , o — Ak FHE DL 2 2 ouik
T K, A ok 75 55 T Dy e 41 2 8 57 40 FAR 35 R
., WA, AHP-TOPSIS #584 fy hiy FH ™ i 1 =200
PR AL RL2EE  AHP il i3 & KL BT 15
o S R AR, T AR AL 2 00 2 R s T3 4 s 1) 8 R
&, I RS A A SO T R — i R BR 1, Sk
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BARN RE R T Lt S %, H
PR R AR A o 75 A B T AR 2 S TR
(P2, I 5] A Sh A AR, 45 5 R R
XL A | 2 PR TR 1A KO

9 T HRUE AHP —TOPSIS #5 5 1 44 38 b5 AL F 1)
A ARV SEAT T HUBME T, S5 R Y
FARHIAE 7E + 10% 197 Bl AR AL, 25545 P M 45
ORI, BN, K Bk & (C1) BIACE
M 0.195 FEARE] 0.175, MRk AR C F i (C6) 1
FE M 0.154 #2555 0.174, W3F201 403 1 255 1T
SRR R, X R IIADE Y A5 SRR A 1Y iR
BN A B RIS S EE B RS

3 0w

VEVI A 3 A K AR Tk IR R =& A
S, S TR RRURIUHT R R R R R T 7 A SR A
AAARBE A T ZLAG b, 1B O A VR F 2R 9 4
I, ER s B R,
T R ¥ Al R 2 A7 7R 3 I IE A G 6 &R
(R*=0.85,P<0.01) . M1 BLAY 34 T ke &7 F 4R
BETHEREOES A, W3F201 &b B i 2 5k 5
131.63 em®, WL & # R AE L5 60 d 35 2| U (H
(10.5 pmol - m™ - 7)) WE & T HAA I, X%
WG B A SR 5 AL RE BB A2 2 i T AR B 2
AR RO AROR, S M & R B
FEFH WA /K o 0T 38 T 5 R 1 AR Ak
R RN FE R K S 2R AR 2 6 0 S5 A WA,
HORRRS RS R AR A EREEY T
AL BB HEAE (5 H>95%) , R P e A R
O TSR PUNLL G a6 N W . LW B
SERIGAVER, FE I 52 M VE Y i 7 i B i, Aol A=
FELAR B B bR, AR AR X 7K 53 3% 43 Fil
A A L S KRS g R AL T e 25 i 7
EAGL T, ARSI T KRR A, &5 & I b B,
WREKNESHEHEM A, B PR UETR 7 B =Y
RIS B T 0 305 9 7K o R A T R
Fe Hd i AR T B8 S B0, EYIR X B 2
TV K NE B I 7 5 1 R e 5 4 e e - 500
T3 A T ) o i 5 7 i, AR E AR a0 R
BHHE Y BRgE R W), IS AR, o it
JE A e B e 7 o, B AT REAI AV 9 T o AR
£ I, AEEEK B RZERTS R
SEIAEY R O

WFFE B, K B SR A X6 25 75 5 i JO 114) 5% T
ZHBEABARW SAHEHE T REERMSER, %

AR C IR BERERAELMRRIE, SRS M (W
W3F302) B i 35 50 A VE R BRI R 5 i i
BEoRUE , [ Stk = 5 2 M AR B O Bk
I PR S A il o FL % i, S 3504 1 Y U S
7R T VSR A XL T) S35 7, BV I 3 34 4R i
HERR RIS 5% 0 W WA, AH 3 o8 ] BB 4T A S Ak 38 TR
S e 3 e A W R o v S S (AR A I AR
W PIVAMERE S EDE R B2 R T K IR R
AR B 3K 8l HLED ; oK S50 (W2F301) il i i
S REEERR A BTG L R SRR A, i e
HER ARG B AL B AL S 1 ATP 55 K15 &K
NEZH A (W3KF302) £ ] B8 B 4l i P9 ] i 9 o,
(L3 o A3 A 39 S 3 o WA I OROR | e 0t
Wl e W et BAARSKE | 7 L R
BT R 55 0 A 7= W B4 4 B 0 5 0 W 50 DI A 5%
76 W3F201 AbFH AR | v K I ot R 1 2 42
wm DOCET Y R e, wlan, iz T
AL E IR F] 350.04 ¢ BARE 5 R 9.83 kg, BN HEAL
PSR T 13.45% 11.96% o T4 WU 3 ok
F & PR (1 700 kg + hm ™) A T ML BRER
F FIEHE S T AR 2R X 5T o0 3R AT i, S A S
KEEHE TR E TSR, TR BT g sy m, 4i4:
F C A RS i B B 50 G a AR ROR 25 YT A
Ko W2F301 b 4EE R C & & (29.24 mg -
100g™") FIA MRS &5 (19.01% ) R AL, XAl
FIE A R T A5 T K o R v it A 3 s YO R i
PR A A2 v ) S SR T G AR E T AR R € IR
R ERK S a5 S T R A B B AL i
— R TR S EHR T RN R, KIER
PR X 45 it 0T 48 B 1 52 ) A2 76 S T PE . ANk 6
7N, W3F201 AbBE AT R P % & (22.56% ) 5
W3F302(25.09%) 2 5 ik % ( P<0.05) , {H Hij #
A K N B I ke T R A AT BE S R AR R Ak
I (LR B B IR AR 23% ) o 33k AR [ 25 i 7 4
FRIESEZR | SE B R 75 iR T i 75 SR B T &,
MR T 3 AT Se B W3F201 fRIE ™ i
50RO A AT TR AR & CoE
W2F301 B MG H

AHP F1 TOPSIS J7 ¥ 2 i e 22 YW e 5 [n] L Y
PR T H . AHP 38 2 44 8 J2 Uk 25 0 ) DB
e KL R AT it b AR M B Rt R
AR (B LS R S 52 R o, L T A
1) — BB R 8w . TOPSIS JFiEi@at it E gy
TR R £ AR 22 (80 %) 4230 B, D S T R AR
4 ELA B 1% 2 UL, {H X 5080 o o R o g b
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SR v HLBLEE B 2 5 1 B — , AT RE S M 45 R 1 1 1
P, ¥ AHP 5 TOPSIS 454 Bhfigi i AHP Sz ik
FH EWE R, AEF H TOPSIS 1) % Wi 5 42 Tt
TS Rk A T AN WA 158 XUIS: . AR
8K AHP #E BE , 454 TOPSIS XKAEAR = HE
ALV, O e I A HRLK S, AT SR #0345 X
Ay PR SR A S T %

R THRIS XZ 50 TA W EZ A, H
H DLZEIA) S eV B B B R M b X R e
FRIERI R 35 1 T 355, B IR BB, &4 T8
FERJERL T KRR KRB E A, T —
TRER) A SR TEIRPE B % K I R R Nk = e 4
BRI KSR 7 b | S 2R R SR X R Y
T T . XFP AR A AR IR 5T B OR {CA X
WA VISR AR T RSBy, O s e
FEEIACAON & J (%) DA HE B 7, SR 2% 1l IX AR
Bk D, B AKAEBR 2 LAY 8 TEAE 7 K
KEEI BT T2, P E 29 T T4 XAk
AT RFESE R S TERLT ST, T 2 BOFAEAE N T
PRI R ARl i BRI S T A AR AR I
P15 Xk 28 B U A R R 0 XU J) T, B 5 G 0
AHP-TOPSIS MHZ5G W25 G VN T ik ) e i ad
BT AL AT S THE Y 77 i M 30 47, iR g R
FARU A AR e 55 X ARk T RE S R R R IR Ie S
% 5 [ AT AR HE TR K I ARG R R LT A
TAJA DX 7 R e i BT Ve 0 2 A 7 B A A B
T HIS ARG IRl P

4 & ik

1) LR B AALFE . W3F201 (K PR A%
R TE Z B b B R B, HR Rk PR (9.83
kg) SR (350.04 ¢) MM EIF(131.63 em?®) ¥ 4
HNTHADALHE (P<0.05) , BA HLIR S i (0.3%)
WS T W3F302 Zb 3 (0.41%) ,H2E 3 A B & (P>
0.05) , F&WIZ 7 S AEARIE 2 7= 14 [R) st A 3k S
SRR A 5

2) FEa 5 AU SR . W2F301 (oK R
RS FEEE fh T AR Ar R BRI, K4 E & C
(29.24 mg - 100g™") FI AT 345 M4 & 1 (19.01%) 3%
W3F201 43 HIHE T 9.19% F1 2.9% , {H B 7= 1 F A%
3.2% , VAR Ay e it Rk B 1 A T %

3) LEATEM R R IGAIE Sl 2 AHP-TOPSIS 45 #1
3T, PSR (B 0.348) 5 55 (ALE 0.057) 1Y
AR 22 5 8 3%, W3F201 AbFRAE RO A T A fIE 35
PRAN T REARBR U A5G Al Az 7 ™

= SRR . AHP-TOPSIS #EIG 4 1%
WALER | fifi 8 W3F201 RZi & &t %, W2F301
A D) R o AR

2 % X k.
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