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Evaluation of cultivation adaptability of radish varieties in southern
Ningxia mountain area based on CRITIC weighting method and fuzzy

probability method
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Normal University, Guyuan 756000, Ningxia, China)

Abstract: In order to screen out suitable radish varieties for mountain cultivation in the southern of Ningxia and evaluate
the cultivation adaptability of the dominant varieties, the field cultivation ratio screening test with the local main varieties
as the control, and the cultivation adaptability of nine radish varieties was evaluated by CRITIC and fuzzy probability
membership function method. The results showed that the agronomic traits and yield traits of different radish varieties, the
height, leaf number and leaf length of Junchuan Chunfeng, Jiangjun and Guifu were higher than the control varieties, and
the height of Jiangjun plant was 32.85 cm, which increased 18.89% compared with CK, which reached a very significant
level. The number of Junchuan Chunfeng was 22.53, 3.13 more than CK , and 59.02 cm, 7.27% higher compared
with CK. The yield is higher than the control of Junchuan Chunfeng, Jiangjun, Guifu, Jingfu, Bishi No. 2, the yield
difference with CK reached a significant level, among which, Junchuan Chunfeng yield 5 712.1 kg:667 m”, Jiangjun
5 169.63 kg:667 m”, Guifu 5 041.98 kg:667 m”, increased by 25.15%, 13.26% and 10.47% than CK, respectively. Accord-
ing to the comprehensive evaluation of fuzzy function, the varieties with fuzzy probability P value higher than the control
were Junchuan Chunfeng, Jiangjun, Guifu, Jingfu, and Bishi No. 2. The best comprehensive performance was Junchuan
Chunfeng, Jiangjun and Guifu, P value was 0.994 1, 0.703 0 and 0.627 9, respectively.
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% | (Raphanus sativus L.) 7& 1+ 7 4EF+ (Crucif-
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Table 1 Varieties, sources and growth period of tested

radish
st i PRI AEH W
PENlIEEE JEIE AL AT R A 7 55
ez AT A RAR 55
DA BT < 22 BR RV AT BR B4R 2 ) 55
AR JEBE NFE R R A 55
B2 AEHR —58 H [HE BRAh A A =) 55
i

o
jan}

AEHUR — 1 H [ B i A PR A =) 55

754 1621 AR WAL A R A 7 55
FAH BT S 22 BE AL A BR DU E A 55

1608~2942 m, #i # PG A6 & , AR FE K, J& Tl b
X, 7N B A 0 R 25 1 S AR L SR REAE , 32 753
HE sZm, R B 7 B KR il X, B
B 3 1) H T A o P A R A R R T e Y I R
X, NARAMEJF R A S % . R IRET 30 FE4E P
KR 6.6 °C, Hoh , H 7% 3—5 H . H % 6—8 H Mk
Zo—11 H PR3N 7.6.16.9 1 6.5 °C; 4F
BBk & 666.1 mm, fx = H 3P K & B ILAE 8 H
(147.4 mm) , =35 H HEH % 2 301.9 . 2020 4F4F
BIfoK & 887.5 mm, FE3 Sl 6.66 °C,2021 45 |
ARG A 14 H&E 7 A 10 HDF/KE 139.2 mm,
il 15.9 °C. B R FRARES T EAEYI N FoK
1.3 iRt

TG K H BEAL X 2H % v, AN SR 1 AN &b
39 AN, 3 RE S, /N 30 mP. 2021
5 H 14 HEEFR, 58k 2~3 K, #EIE 1~2 cm,
WG R, R T R, A R
B, BE0E 58 80 em . FREA 25 em W4T EE 50 cm &
5333 fk + 667 m?. i A, FE il 78 4y R B A g%
3000 kg- 667 m> AEPIEAE 120 kg - 667 m™ . B R £
BAG AR (18-18-18)30 kg- 667 m?. 7 A 8 H
Wegk o HARE P 5 R MRS AH [F]
14 MEMBSAHZE
141 &AM (D RUSCRTREAS b B BE HLEL
20 #R (3 IRE D, ZHAG &L NP5 ZE 5
TSV RN B AR A ) 77925 7RSO C 3R 7 K e
PRI P 00 I 5 K PR SRR AR H  RRUHH L 2
MRS . SR IE LR ik AT I : (DR
Gy em) « AELAARHI THT 5350 A R 98 e e A 1) I L
BE 5 QO BRTE Geos em) : 78 HARRES R HER I AR IE
B RNAE I B BE 5 (3O 8 G, )« H I 25 ()
K Qo om) < FELIR B R DI RE I B P A 25 42 P T
S KR 5 (558 (s om) < RELRR B K THBE M Fr f 0

- 103 -



X ISR 5T

FOE R XK

H#36%:

AR B8 5 (6) PR AR K (o> om) « 1E 5 7 i AL AR
(10 i R 48 R0 A R TR AR B S I K 5 (7D R R
K Gory om) < TE T A PR AR 28 HH b T35 43 (14
JE 5 () AR AR A (s, em) : F§ MNT-150T Vi £
JRUEHIE 7 A SR SR 23 R AR 5 (9) AR
Ji i Coror @)+ BN TE 5 78T 0 PR JSEAR ok 25 3 A
JE BB (10) 77 & (s kg - 667 m®) « /N [X S 77
&, 915 667 m* &,
142 #fseE N SRR R BUE
Y2050, S RO SRR R 9 AN N SRR 10 A
PR A v A4 AL 3 bR H0ME s AE[0, 1] X ] 4, 32
CRITIC WAL A A R VL A A SR 255
1555 AT AV

(DFMERP B E A

WA m AR ARG 0 NMERR X, BoR
557 AR § AR, WS R 1 55 8
(xij—xin )

nin

M=

i=1,2,...,n;j=1,2,...m, (1)

Iy RN G j AR SR § PRAEN T iR OR
B Coiman) R S S8 JBE 500, RO 5 j MR ES 7 MRAE
Ximin A Ximax 739 m A R ER @ VEIRAE SR A ) B
/MEFI KR

(2)CRITIC A2

CRITIC 7% (criteria importance through intercri-
teria correlation, CRITIC) J& — Fl & WL WK L %, H
Diakoulaki' "f G HR H o AKIEFEARA] I RAEAE B
BR/INMIE HBCEAE . PSRRI SC R ol
PRI TRAEBR /N s BN FRER bR o 1 22K,
W5 BEBR . ZIVES S TR E B2
B FEPPAT Rl A v B A 35 T

FEbR A B ph R T MR IR BB G
ZWAE

T~y (1-r) 2

=Y (1-1). (3)

K BOHF, CRRE i MRS E R
By TRAR § A0 Z IR RIAE 5C R0 W 6, R b
A5 B 1 R 5 A 1R bR B bR dE ZE 0 N TE A B
o CHRIRH i MEETRIRIITTIRE , MK, W% 45
POBREE . B PO R AL T

P= L 4

S
D PG | MEPRIEE R
- 104 -

GBI A 15

PCAI=YA (1) p, - (5)

KD H L PUDRIRE j A it Pl I
2 iR

21 AEZE MaFEKIER LR

M 2 AT LAE L9 AN N R R i 7E 23.85~
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Table 2 Comparison of agronomic characters and fleshy root characters of different radish varieties

BE kiem PR Wiem  biem  stgem 0 PR BRI
DA 28.21£0.71 be 16.06£0.11e¢  59.0242.33a  29.11x1.50a  11.98%0.38b  33.9242.53d  21.6042.22d  8.12+0.24 ab
A 23.8543.19d  17.5320.75d  51.21£2.01 cde 26.89+1.75ab 12.22£0.31b  34.45£1.34d  23.59£0.94cd 7.10+0.18 de
F)INFEFE 28.91+0.13b  22.53+0.70a  53.60£1.77 bed 27.54+£0.22 ab  12.66+£0.63 ab ~ 42.55+4.26a  28.90+2.53a  7.64+0.23 bed
AR 25.9842.15¢cd 16532031 e  56.11£0.76ab  27.70+2.73ab 12.46£0.52ab 34.28+2.37d  21.51£1.61d  8.27+0.25a
fHHE 29.69£0.67b 15.93£0.23 ¢  56.30£1.75ab  29.48+2.74a 12.88+0.19ab 35.11£2.27a  21.05+2.85d  7.98+0.12 ab
F54 1621 28.56£1.63bc 19.00£0.60 ¢ 49.77+2.74de  24.95£127b  12.16£049b  34.9120.99d  23.84+0.57cd  7.3120.10 cde
#4295 2820£1.09bc 19.20£020c  47.94+4.58 ¢  26.46£0.89ab 13.60+1.42a  40.92+0.64ab 27.21£0.98ab  6.94+0.16 ¢
BE 32.8542.36a 20.06:0.41b  54.86x128 abc 27.84+1.51ab 13.16£0.81ab 39.07+2.21bc  26.79£1.91ab  7.69+0.63 bc
CK 27.63£0.33 be 19.40+0.40 be  55.02+£0.57 abc  26.62+0.29 ab 13.18£0.53 ab  37.06=1.46 cd  25.14£1.00 bc  7.74+0.36 abc
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Table 3 Comparison of fleshy root shape of different radish varieties
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Fig. 1 Comparison of yield of different radish varieties
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5 041.98 kg - 667 m*, 73 7l &L %F HE 8 72 25.15%
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Table 4 Correlation analysis of 10 traits of different radish varieties

PR Prim MR EC ke K -5 PIFIRIRE  ABURML S PIBARARA  iRiiE s
P 1.00 034 0.18 0.23 0.42 0.43 0.34 0.16 0.54 0.54
aE) 1.00 -042 045 0.37 0.86%* 0.95%* -0.41 0.53 0.55
PR 1.00 0.79%*  —0.30 -0.37 -0.49 0.93%% 0.32 0.31
SN 1.00 -0.06 -0.15 -0.39 0.67* 0.28 0.28
I 5 1.00 0.66* 0.54 -0.28 0.17 0.16
AT AR AR A 1.00 0.93%x* -0.37 0.63 0.64
PR AR b _F 3 1.00 -0.54 0.51 0.52
PA T R AR R 1.00 0.36 0.35
B o 1.00 0.99%*
FEE 1.00

T ARIRTE 0.05 KPP ZEFRE < RIRTE 0.01 KV ZEFREE .

FHIEA S A FURRAR A 5 98 B2 W8 35 TR AT O 5 AR
AR b AR A 5 AR AR A S A IR 2 IR AT O 5 A
MRARA 5 PRl 200 3% IR G . 5K 2 B3 IE
OGP B 5 AR B R AR 25 A R

=5

2.5 FEZE MAMHZIERREERNETE
NRIEZ IS N & MR AR AT 25 2k A0 1R
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Table 5 Membership degree and weight of 10 traits of radish varieties

s g A KRG R -5 WRIRIRE AR B R fRpbiE 78
PLA 0.48 0.02 1.00 0.92 0.00 0.00 0.08 088  0.63 0.63
A 0.00 0.24 0.29 0.43 0.20 0.06 0.41 012 0.00 0.00
BINEF 0.56 1.00 0.51 0.57 0.56 1.00 1.27 053  1.00 1.00
A 0.24 0.09 0.73 0.61 0.40 0.04 0.07 100 054 0.52
it 0.65 0.00 0.75 1.00 0.75 0.14 0.00 078  0.29 0.29
T4k 1621 0.52 0.46 0.16 0.00 0.15 0.1 0.45 027 027 0.27
B2 s 0.48 0.49 0.00 0.33 1.35 0.81 1.00 0.00 048 047
LK 1.00 0.62 0.62 0.63 0.98 0.59 0.93 0.56  0.70 0.70
CK 042 0.52 0.63 0.36 1.00 0.36 0.66 0.60  0.38 0.36
& 0.0047  0.0029 00057  0.0026  0.0011  0.0041 0.003 5 0.0007 0.1615 0.8127
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Table 6 Fuzzy probability and rank of different cabbage
varieties
LYy WIS ARl
BN 0.994 1 1
% 0.703 0 2
g 0.627 9 3
S 05198 4
#HA2 5 0.474 8 5
CK 0.376 6 6
A 0.297 9 7
Fitk 1621 0.2718 8
e 0.005 5 9
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