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Abstract In order to explore the suitable mode of replacing nitrogen fertilizer with biogas slurry, tomato was
used as the test material. According to the principle of crop nutrient balance, the nitrogen application rate
of tomato planted in the experiment was 374.8 kg/hm?, and the appropriate model test and evaluation
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analysis of biogas slurry to replace nitrogen fertilizer were carried out based on this nitrogen application
rate. The experiment included 6 treatments, which were pure biogas slurry treatment (CF1), pure nitrogen
fertilizer treatment (CF2), biogas slurry instead of nitrogen fertilizer 50% (T1), 35% (T2), 25% (T3), and
15% (T4) treatment, respectively. To analyze the effect of biogas slurry replacing nitrogen fertilizer on
tomato agronomic traits, yield and quality. And carry out Logistic curve analysis on its agronomic traits
growth potential and maximum growth rate. Tomato soluble sugar, titratable acid, soluble solids, vitamin
C, nitrate and water content were further selected as evaluation indicators. This study adopted the TOPSIS
method, gray relational analysis method, symmetrical cross entropy multi-attribute ranking method and
VIKOR method to evaluate multi-attribute decision-making, and then used the mean value method, fuzzy
Borda method and Copeland method to evaluate the four single evaluation results. Based on above
analysis, a comprehensive benefit evaluation system for tomato quality was constructed. The results
showed that: The T3 treatment had the highest growth rate and optimal agronomic traits of tomato, the
growth potential and maximum growth rate of the Logistic curve in descending order is T3>T4>T2>T1,
while the T2 treatment had the highest yield (4.72 kg/plant) and T3 is in the second highest (4.55 kg/
plant) ; With the increase of the proportion of nitrogen fertilizer replaced by biogas slurry, the content of
soluble sugar and soluble solids showed an increasing trend, the content of nitrate showed a downward
trend, titratable acid, vitamin C and fruit water content showed a downward parabolic trend, and T2
treatment is the maximum value of parabola; There were differences in the results obtained by the four
single evaluation methods, and the results of the three combination evaluation methods all yielded the
highest combination evaluation scores for the T2 treatment (35% nitrogen fertilizer replaced by biogas).
Despite the optimum performance of agronomic traits (plant height, stem thickness and cumulative mass of
dry matter) and maximum growth rate of tomato in T3 treatment (25% replacement of nitrogen fertilizer by
biogas). However, T2 treatment (replacement of 35% nitrogen fertilizer by biogas) resulted in the optimum
tomato yield, quality and evaluation results.

Keywords tomato; biogas slurry; nitrogen fertilizer; nutrient balance; quality; combination evaluation
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Table 1 Biogas.nitrogen fertilizer dosage and total irrigation amount for different treatments

Hidl) THAESS R IR N
: 4 . o ST i/
Seedling stage Flowering and fruiting stage Fruit ripening stage (o /hm)
m’/hm
b P . A/ o A/ . A/
H/ , TH/ , R/ , Total
Treatment (kg/hm?*) (kg/hm*) (kg/hm?*) o
(L/hm* ) (L/hm* ) (L/hm* ) irrigation
) Nitrogen ) Nitrogen ) Nitrogen
Biogas slurry » Biogas slurry B Biogas slurry . volume
fertilizer fertilizer fertilizer
CF1 1398.9 0 3264.2 0 4663.1 0 1791
CF2 0 7.72 0 18.01 0 25.73 1791
T1 699.5 3.86 1632.1 9.01 2331.6 12.86 1791
T2 489. 6 5.02 1142.5 11.71 1632.1 16.72 1791
T3 349.7 5.79 816.0 13.51 1165.8 19. 30 1791
T4 209.8 6. 56 489.6 15.31 699.5 21.87 1791
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Table 2 Changes in plant height and stem thickness of tomato by different treatments of biomass alternative to nitrogen fertilizer

ERHBICH-H)

A3 Planting time (MM-DD)
Treatment

05-24 05-28 06-08 06-17 06-24 07-02 07-12 07-20 07-30 08-09 08-17 08-25 08-29
CF1 17.1f 26.4e 37.6e 48.6f 60.3e 71.4e 91.1e 107.0e 128.9e 149.7e 167.3e 182.8e 193.1e
CF2 19.5a 29.0a 42.8a 52.6d 57.9f 67.5f 88.3f 103.6f 122.6f 144.8f 160.6f 177.3f 186.7f
MR /em T1 16.9e 24.4f 37.3f 51.9e 62.9d 73.1d 92.7d 109.4d 134.0d 154.9d 172.0d 187.7d 200.8d
Plantheight T2 18 2d 28.1d 38.0c 53.4b 64.1c 78.5¢ 96.6¢ 115.0¢c 137.1c 162.4¢ 176.4¢c 196.0c 207.6¢
T3 18.7c 28.7c 37.8d 53.3c 69.8a 88.4a 108.0a 126.4a 147.6a 176.2a 191.6a 210.9a 222.2a
T4 19.1b 28.9b 39.7b 54.6a 65.3b 82.6b 100.7b 120.9b 140.2b 167.9b 182.3b 202.8b 214.1b
CF1 6.13e 8.18e 9.72e 10.66e 11.88e 12.62e 13.27e 13.88e 14.71e 15.67e 16.39e 16.84e 17.04e
CF2 6.05f 8.08f 9.56f 10.38f 11.30f 11.93f 12.93f 13.52f 14.47f 15.34f 16.02f 16.52f 16.66f
%Tﬂ/mm T1 6.24d 8.35d 9.98d 11.12d 12.27d 13.10d 13.91d 14.65d 15.68d 16.44d 17.06d 17.30d 17.52d
th?;lirr:;ss T2 6.55a 8.99a10.23¢c 11.79¢ 12.65¢ 13.53¢ 14.55¢ 15.27c 16.05¢ 17.01c 17.60c 17.97c 18.20¢
T3 6.48b 8.95b10.76a 12.04a 13.25a 14.28a 15.22a 15.99a 16.95a 17.95a 18.49a 18.90a 18.99a
T4 6.45c 8.88¢10.25b 11.93b 13.04b 13.93b 14.88b 15.71b 16.55b 17.39b 17.91b 18.40b 18.68b

T A /ING TR R84 b 2% 5 1 3 (P<<0.05), R

Note: Different lowercase letters indicate significant differences among treatments(P<Z0. 05). The same below.
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F RSB R W kA K R R, 45
A FRARE R T3 >T4>T2>T1 S LB A, A1 1L
CF24h B (186. 7 co) , 43 B34 /1 19. 01% . 14. 68 % .
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HERCR B .
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A 5 AN [) v 98 AR 20N Ak 38 6 38 00 4% 4 &
Ty BT 25 R R A AT I Y R
I, WA AL PR R T SRR AR,
CF2 %5 Fo Al A 3 4R A5 e K9 25 T 0 (6. 7 g/ bR Al
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*3 BRBRILLEKEFN Logistic HEZ UGS H
Table 3 Logistic curve fitting parameters for tomatoes treated with biogas alternative nitrogen fertilizer
¥ Plant height 25 Stem thickness
FoRAK BRREK
i R/ MXRMR %/
Logistic [8] )3 J5 ¢ ‘ Logistic [2] )3 J5 ¢ -
Treatment oBste _ R Cem/Cd-BE) SossHerr  Correlation (mm/(d-#))
Logistic regression equation . Logistic regression equation . , .
Maximum coefficient R*  Maximum
growth rate growth rate
CF1 Y = 288. 90 + 19. 28" #10) 0.997 2.304 Y =237.61+ 4. 51" ") 0.937 0.116
CF2 Y = 281. 03+ 19. 44¢" "8 0.997 2.234 Y =37. 56+ 4. 65¢ "2 0. 948 0.115
T1 Y =1310. 34 + 20. 65¢" "7 0.995 2.459 Y =36. 56 + 4. 23¢" ") 0.929 0.118
T2 Y =302. 45+ 20. 04¢" "8 0.996 2.480 Y =236.57 + 4. 11e" *"** 0.926 0.122
T3 Y =1299. 97 + 20. 04e" %72 0.995 2.640 Y =137.09 + 4. 02¢" "™ 0.925 0.127
T4 Y =322. 74 + 20. 14¢" 22 0.996 2.598 Y =237.37+ 4. 11e" > 0.925 0.124
*4 BAREBREENEFHTORERRENZN
Table 4 Effect of replacing nitrogen fertilizer with biogas on the accumulated mass of dry matter of tomato g/ bk
Hid) PiRia g 3] RS
i Seedling stage Flowering and fruiting stage Fruit ripening stage
Treatment ] ]
R Root 25Stem 0fLeal MR Root 25Stem M Leal RFruit #Root 2£Stem I Leafl 5 Fruit
CF1 2.0e 4.2e 6.4d 5.2¢ 33.1f  18.9f 19.1f 14.6e 96.9e 46.5f 119.6e
CF2 2.4a 6.7a 6.1e 5.2¢ 42.8a  19.9e 20.9e 14.3f 104.1f 54.0e¢ 94.7 f
T1 2.3b 4.2e 6.1le 4.2d 37.5e 26.5d 21.0d 16.9c 95.1d 49.8d 125.5¢
T2 2.2d 4.4d 6.5¢ 5.2¢ 38.1d 28.1c 25.4c¢ 18.1a 106.2c¢c 59.0c 155.1a
T3 2.3¢ 4.6c¢ 6.8a 6.2b 38.5¢ 30.3a 27.3a 17.8b 115.4b 73.0a 130.1b
T4 2.2d 4.8b 6.7b 6.4a 39.2b 33.6b 26.7b 16.3d 110.8a 63.1b 116.5d

25.41% B CF2 b P 13.19% , &5 Ab BRAR 2R 51
T ot SRR o o 400 5 B T 6 A B By i
JESC T E T o R S I R L A5 Ak
PRSPy R BB N T2>T3>T4>T1, & 4b
P 2% Sk B 2 (P<<0.05), T2 kb 3848 L 412 1k 51
SRR IE G, R ST i R AT A 155, 1 g/ Bk,
MY R B R N 3384 g/fk, B i e B3k
45. 83 % , AN [l ¥ i 5 AR Z0NE L 4] Ak 38 3 b 4 T TR
Ab B CE1 A4 & 8 4b B2 CF2 T4 it B R & 5,
CFL b CF2 b A B KRy RS T4 i 2R T i
2.3 FEABREREBLENEMZE KD T

FAEF R R 4 7= F1 89 M KL

AN ) 8 TR AR 28 Ak B X 2 0 7 LK 4 R

R AN R A= 77 T 052 DL 3R 5. AT DL < A it AU
VR B — S PSR AN TR B TR AR AR 8 &
Xof e it e 7 AR R B VR WO AREUIE B A Y R
I, ™ i 2 B ) A AR A (b B R
PR , Forf T2 5 K ) it 7™ i (14. 16 kg/m™ ,
CE2Ab R P i e A (12, 12 kg/m?®) , CF2 T2 ¥ 4b 34t
T LR 7 25 S W (P<T0. 05) , AN A L Y
TH W AR A X 6 08 7K 43 R 803 /I A A 7 g
AR FER W (P<0. 05, FE BT, Fn K
Gy RS FIE R A 7 S ¥ 2 T2>T3>T4>
T #e, T2 4 B8 K 5 R &R 38 CF 1 Ab 2 3%
K 13.46% , % CF2 4b #L 3 K 16. 83 % , it [F J2 75 jifi
Ao EE R R BT L R S AR K 4 R
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Table 5 Effect of replacing N fertilizer with biogas on tomato yield .water use efficiency .and N bias productivity

kb 7 7= 4/ (kg/m”) K5y F %%/ (kg/m™) R A A T3/ Ckg/kg)
Treatment Yield Water use efficiency Nitrogen fertilizer bias productivity
CF1 12.48+0.63 de 69.68+0.45 e 332.984+0.19 ¢
CF2 12.12+0.21 e 67.67+0.19 f 323.37%+0.36 f
T1 13.11+0.24 cd 71.52+0.19d 341.78+0.24 d
T2 14.16+0.24 a 79.06+0.11 a 377.8040.32 a
T3 13.65+0. 15 ab 76.21+0.12 b 364.194+0.39b
T4 13.23+0.09 be 73.87+0.15¢ 352.9940.36 ¢

PR B D A5 7 77 78 A 8 3R T8, 18 WY T it
B A 0 OROK GRS R Y AR IR TR o B
TG 12 VR W WA S 3R A R R A2 T A
JIRREAR", 35 %6 SR VB W 2R AU 1

SR R SR E WO ] 5 A 7 R O R LATA
Wt B AR B X R ARy AR Y AT
Wl 43 87, & B0 5 78 WO FH i 2 kit i G
KRR EKLX K Y=12.377— 6.481 2X*+
6.055 9X, & Ku I , P E R EL R°=0.815 9>>0. 8,4
B FE P P=0.02<<0. 05, M9 5 & W3, 43 5 LA
ARYGR I B E 19 0.0. 932 63 L/m? 2 1 Wit FH &
9 bR BR AT SR AR VE WO 2R 0. 467 19 L/m’ B A
B KB i .

2.4 AEABHRBERABLEFM MR
S Tvi] V8 90 AR AR A B X6 3 i A T R R A 4
WL 6, 0 L . 4% 4b P82 50 HE 52 5 5 38 A o] 85 P
BRI 2 R ATV PR DR e AR R C R IRER L

K AT 3 P 25 S 5 AT I W AT AT R DR W
B bR 7E AH R R i T, 5 WY it Y 2 E A
e, DD T R AR AURE L B, AT RN AT
TE W) & A AR 3, CF 1 A 33 i A 95 P 4 0 %5
PEE I W) o 25 b 31 f i, 38 CF2 b B I 35 319 K
31.03%.9.80% , H W &b 248 5 ] 22 5 B % (P<
0. 05, . B 78 W 5 AT RE 5T A 2408 2 mT i vk i A
A A i BB T2 A0 HR AR 15 A5 E R
%i%‘ 10 K i 46 B 09 J KM, BE W] T2 Ak 21 1Y
TH W AR AN Lo 9 42 v T R R 4 2R 3R C oK
Eﬁﬁﬁpﬁmmmﬂﬁﬁﬁﬁ%&@$ﬁﬁmm
e brdEE i T4>T3>T1, 4k & C & K B 15 45
HEF A TI>T3>T4, HE AR IR 2 7 & (P<
0. 05) 5 A 2 £ 1 0 3 il 1A b i PF A 45 45 H #4
35 CF2 4b FH (14 Al B2 2 (18. 75 mg/kg) N 4% Ab FR ¢
W, 0 & T1. T2, T3, T4 4b ¥ 5 58.23% .
37.26% .25.33% .3. 76 % , s BR £k % & 5 FUE B9 itk

Fo BREBREEX MR

Table 6 Effect of replacing nitrogen fertilizer with biogas on the quality of tomatoes

hib # w (AEYERD /) wOTHER/ w(ATEERIE w((éfﬁ)%?; w (TR ERD/ w (FIKAED/
Treatment (g/100 g) (g/kg) Y/ % (mg/100 &) (mg/kg) (g/100 g)
CF1 3.840.17 a 9.58+0.07 ¢ 5.6+0.03 a 13.6+0.29¢ 10.61£0.25f 94.6+0.12 ¢
CF2 2.9+0.05¢ 10.924+0.01 b 5.1+0.04 ¢ 10.4+0.23f 18.754+0.21 a 93.840.17d
T1 3.640.09 ab 9.73+0.11d 5.54+0.04 b 14.74£0.28 b 11.85+0.12 ¢ 94.94+0.01b
T2 3.4+0.14bc  11.24%+0.10 a 5.3+0.03 ¢ 15.3+£0.32a 13.664+0.28d 95.340.03 a
T3 3.3+0.10cd  10.74=£0.08 ¢ 5.240.04d 12.04£0.29d 14.96+0.55¢ 94.84+0.05b
T4 3.1£0.08d 10. 8740. 02 be 4.8+0.03 f 11.0£0.42e¢ 18.07%+0.31b 94.440.07 ¢
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Table 7 Subjective, objective and combined weights of tomato quality indicators
E(E Al A Al i A€ 1R AEEEETE Y AR C il T2 #h RS
Indicator Soluble sugar  Titratable acid Soluble solid Vitamin C  Nitrate content Fruit water content
FWALE
o . 0.1387 0.164 4 0.152 2 0.242 3 0.048 4 0.253 6
Subjective weight
WAL
o . 0.104 2 0.047 0 0.0330 0.2677 0.547 5 0.000 3
Objective weight
HEME
0.1218 0.065 1 0.042 3 0.546 4 0.2235 0.000 6

Portfolio weight

2.5.2 HiSRE—i Ny kL RAHS
2.5, 175 8 2 19 41 & ALEE >R TOPSIS | K
O OCER A3 AT X FR3E B 22 @ M HE ST A VIKOR 4 Ff
T5 U5 HEAT T MR G O A5 48 AR 2 8 R D SR T M 45
W8, T WL A TP ki AG B 1 25 RAFAE — 3 25
SR AA IR BT 5 VIKOR 3 % 3 i il K A 78
WMERANESE FRZRITANWHETFSR -5,

*8 B—iTH

Table 8 Evaluation results an

TOPSIS #3845 41 [7] 1Y = L 7 58 T2, 1 76 X PR 28 B
905 22 8 P HE e e vh T2 kb BEHE 44 55 3, TR B AR AR
77 Z v T2 4b B AL, CF2 4b B 7E 4 7 ¥ 1 3F #r HE
JP¥EE S, T3, T4 b ¥R 45 R K HE 7 4b T v Al KF
HEA 25 R B KRy & CFL. T4 43, CF1 &b B 78
TOPSIS ¥ 1 HE 2 56 6, 1 16 X FR 38 B 0H £ )& P HE
J7 i VIKOR 2 T 9 HE 4 43 51y 270 3, 40 25 4 4L

FEEMEREHF

d ranking of single evaluation method

TR A5 KB )

Gray correlation

TOPSIS 7
TOPSIS method

X PR AE HLA 22 J A T ik

Symmetric interactive

CIRES

analysis

VIKOR

entropy multi-attribute VIKOR method

Aib 3 method ]
ranking method
Treatment W I
relane | THE SR HEF? Wt 1 ¥ WA
elative
o Sorting Correlation degree  Sorting  Post progress ~ Sorting  Estimated value Sorting

proximity
CF1 0.427 3 6 0.6105 3 0.908 0 2 0.3727 3
CF2 0.4679 4 0.3634 6 0.006 8 6 1.0000 6
T1 0.536 4 2 0.7114 2 0.962 9 1 0.2000 2
T2 0.6455 1 0.924 5 1 0.903 1 3 0.000 0 1
T3 0.429 7 5 0.500 7 4 0.2878 4 0.6530 4
T4 0.482 6 3 0.3873 5 0.024 0 5 0.859 8 5
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3L, TAZE TOPSIS i FHE4 56 3, i 42 4y 37
i HET 5 5.
2.5.3 Finde RN

hy it D B — DF A O 1 JR B R B 2 RN — B
[ R, 5% 7 A5h 8 VR AR EUNE A 3L 0 4 b B — T &5
AT R ARG G, 4 Bl B — R D7 5 22 18] 19 Kendall

MXRBWZFR, v UL B — PP )y ik 5 Ho Ay 3FPAH
X BB K 0.371~0. 771, 6B 4 Fb 80 —FFE 4 77
20 ELA R e X RS B 2 B T vk S
A 3RO vE Z IR M G PR R A S R BE N
0.771, TOPSIS ¥ 5 H 4y 3 Fl Jy 1 AH A2 B2 841K,
R RBME R 0. 371,

R B—iFf)Fi%EH Kendall 18X &2

Table 9 Kendall correlation coefficient between single evaluation methods

KA KT 53 BT ¥

O SRR e LTk
X B 52 EL 0 22 T T R ik VIKOR 14

P J7 % TOPSIS ¥ i Symmetric interactive
. Gray correlation ) ) VIKOR  Average
Evaluation methodology TOPSIS method ) entropy multi-attribute
analysis method . method value
ranking method
TOPSIS
0. 486 0.143 0.486 0.371
TOPSIS method
TR AS TR O3 BT 1
. . 0.486 0. 829 1.000 0.771
Gray correlation analysis method
X B 52 LR 22 I8 M HE ik
Symmetric interactive entropy 0.143 0.829 0. 829 0.600
multi-attribute ranking method
VIKOR ¥
0.486 1. 000 0.829 0.771

VIKOR method

b — 2 X% 4 Fh o — AR 7 3R 45 R R
Kendall 4k Z $ #F 17 — St K 5007, 25 SR R0 .
Kendall #p 8 & #0240, 712(P<0.05) , & 5 ¥ I 4t
HEX=mh—1)w=14.43= (5 =11.07, %
HH 4 Fh o —TEAN D7 I HE T S TR 0 45 R ARG 2
b R — v A gt 5 S, AT LLXF TOPSIS
B KA IR A3 BT TR X RR 28 LR 22 )8 A HE P vk R
VIKOR W& &5 il T 4 5 1T

N LA VA A SR A B AR ST R
YI{E ¥ B Borda ¥ fil Copeland ¥ X 4 Ff #—
Wy kR 4 R AT A A VR S R WK 10, AT 3
F2l & D 7 145 2 HE T 2 — B0, A A i STt
T R AR IR 45 Ak B HE R 4 R A i) O T2
T1.CF1.T4.T5.CF2, T2 Ab ¥R 1E 3 Fh 20 & VEM 7
B AR oy e, 25 AL BRAS A3 AR T2 Ak 3 K B R K (H
Jei B 1] AR, 6 4> Ak 30 B v 22 2402 0, 2H A VT O
N E: I T S Ve =

X 3FHLH A VAN 7 125 LA Je 4 Ff B — A0 7 vk i HE
Jr 45 12 i Spearman 3 J5 K56, AH O BB L 11,
A UL < R A8 56 R 43 ik F VIKOR 3 45 3 Fl 2 4 PRt

75 1 #9 Spearman # 5 2 ¥k i J& 1, TOPSIS £ 5
A PFE M 2 B Spearman #H 3¢ & B dx /N M 0. 485
7R PRAZ HAR 2 Jm A HE O 0,828 6, BRI K 44 56
143 BT vk X BR 28 B 22 J8 1 HE 1 VIKOR
55 3R AL A PEANY 7 ik 0 A S6 M S, T DL T A
F-f A AN R

3 4 @

3.1 BREBEREEEANEMAREERETEN

A1)

R 2R T A LT LR I AR A AR
SR AE RS R E T R A . S RO TR
1R RUIE H 1) 2 20F 36 A PR A0 AR K R L B L
RGN M R ER T T B
i FH J5F 4% B8 2% e T 1 T8 RGBT T R P B 3, &
PV b i AL & Al 27 T i (CODD 5V WMk B A
IE L, o BEVRCF 3O i A KR H IR 28 R R
AT ARBES IR EUIE & AR (5096
35%.25% 15%) % 4= Ak F JE 91 3 u A bk e L 2R
DA Ky ot B2 R dk 3 7 A AN TR] R ) i A0 AE Ak
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Table 10  Evaluation results of 3 combined methods
B fE HE Borda i Copeland 3%
b3 Average value method Fuzzy Borda method Copeland method
Treatment G2 HeIT 5 He 5 HEI¥
Score Sort Score Sort Score Sort
CF1 3.79 3 24.91 3 0 3
CF2 1.71 6 7.53 6 —16 6
T1 5.27 2 38.10 2 14 2
T2 5.56 1 43.75 1 16 1
T3 2.78 4 15.11 4 —6 4
T4 2.64 5 10. 57 5 —38 5
F11 AEEMHESE—1FH 75 H Spearman 1H x R £
Table 11  Spearman correlation coefficients of the combined evaluation method and the single evaluation method
AN 7 bR (RS 545 Borda 722 Copeland ¥ Bk
Evaluation methodology Average value method Fuzzy Borda method Copeland method Average value
TOPSIS ¥
0.4857 0.4857 0.4857 0.4857
TOPSIS method
YRUPS g TRES
. . 1.000 0 1.000 0 1.000 0 1.000 0
Gray correlation analysis method
X R A2 LR 22 Jm 1 HE Y s
Symmetric interactive entropy 0.828 6 0.828 6 0.828 6 0.828 6
multi-attribute ranking method
VIKOR i
1.000 0 1.000 0 1.000 0 1.000 0

VIKOR method

FECCF2) %5 7 il 52 W 8K, 3 AR MR AE 1, B0 TR W
RN 25 A 35 3R B R Ak 5 Je K ZE M B /N DL T
JoT SRR T A A, B W A TR 2 T R R R AR
SKOR TR V8 W 55 o0 R AR W0 R B3R, A KR
01 VA T 7 i 2R B AE L OR B Y F A JF AR 2

W, N e A AR A R R P B 3 e
555, VA V3 2o AR A R R R v T S B S N A o )
e 0 B A B4 % i Y HL A HE AR A R A
R0 2 A RO T3 Ah B A 5 v Y R i bk L 22
R LA B 1 ot S8 BT dak, VR TR A RUNE 45 Ak B L B
Jiti VA W CF1 & B CF2 &b A5 4 i + 9 o 38 AU
R A R R R S R
Hi A i R A A R A A TR 2

BT R E RS ER A NS A
o B R PR R T B T R R T R R
FRUBT B 1 R 2 2 A vh e R BUR S Sa , MATT fie filE
T2. T3 A RKRL T R [FR, T34k
R A A T B0 R R ey, U R A
AR 2500 BT ORI He 49 5 o SURK, Sl A i
7 I R Bt R B ) SRR

TS B ACRACAT B T 3 il X8 SR 0 R
W55 T, AT Bl 4 s H = 1 Liu 552
A LA R AR T 700, 1Y BB
5.5%~5. 6%, 1M 48 2 H 4 705 R UL I8 wOE e
IE 25 Ak B8XF 7 5 7 o 1 B O O O W 3 22 SR AR
% IR T YR A S0 o8 2 it 7 A 1 B ) R R B
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T A% ) 2 R e B O, B R S 0 A T T
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3.3 BREARSEEXNEFTEN

BEXT £ @ Tk H SR ), 2 A B IR 2 BT HE
FF 05 15, A WF9E R 0 TOPSIS ¥ K @6 52 BE 23 Hr vk
X Bk 32 B 2 Ja PR HEF i i VIKOR 325 4 Ff 2t — 5
2060 TR R RUIE AN ] A B A 5 5 45 48 A kAT 25
G PEH R A OCHR 43 B i L VIKOR ¥ 15 H R 7 45
— B, 5 HR M A RAAAE 25, TOPSIS % |
KA IR Ay AT  VIKOR 315 H T2 HE44 55 — |, X
P28 B0 2 J@ P HE P A A5 R HE A 58— T, JRL R mp
B 2 B — PPN Oy 5 KPP0 15 B D ) £ BE AN TR], XF
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