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Comprehensive evaluation of cucumber grafting rootstock based on prin-

cipal component analysis and entropy-weighted TOPSIS method
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of Science and Technology, Xinxiang 453003, Henan, China; 3. Vegetable Research Institute, Henan Academy of Agricultural Sciences,
Zhengzhou 450002, Henan, China)

Abstract: Grafting is one of the effective cultivation measures to overcome the obstacles of continuous cropping in soil
and prevent soil-borne diseases of melon crops. To screen suitable rootstocks for grafted cucumber cultivation, seven
pumpkin rootstock varieties (Z1-Z7)were evaluated as materials, with self-rooted cucumber as the control (CK). The ef-
fects of different rootstocks on the growth, root morphology, root activity, key enzyme activity of nitrogen assimilation,
fruit quality and yield of grafted cucumbers were systematically analyzed. Comprehensive evaluations were conducted us-
ing principal component analysis (PCA)and the entropy-weighted TOPSIS method. The results showed that grafting sig-
nificantly increased the seedling vigor index, root activity, fruit number per plant and yield. It also enhanced the activity
of glutamine synthetase (GS), glutamate synthase (GOGAT) and nitrate reductase (NR), and promoted root length, root
surface area and root tips number. Considering rootstock emergence rate and fruit marketability, six rootstocks were com-
prehensively evaluated. The ranking based on principal component score was Z3>Z1>75>74>72>76, with the score of
Z1 and Z3 for 1.086 and 1.398, respectively. The entropy-weighted TOPSIS method yielded the ranking Z1>Z3>72>75>
Z4>76, with the relative proximity value C of 0.651 for Z1 and 0.517 for Z3. Taking into account growth performance,
root characteristics, nitrogen metabolism, fruit quality and yield, Z1 and Z3 exhibited superior overall performances and
are recommended as ideal rootstocks for grafted cucumber cultivation. The results of this study lay a foundation for the se-
lection of excellent rootstocks in the high-quality and efficient production of cucumber.

Key words: Cucumber; Rootstock; Principal component analysis; Entropy- weighted TOPSIS method; Comprehensive
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Table 1 Name and source of rootstock for cucumber grafting

Titi A 2w i i AR AR RIS
Rootstock code Rootstock name Source
Z1 BZ-1 TR B
Henan Institute of Science and Technology

72 Tt 36 T 5 S AR B2

Schleiden Qingdao Jinmama Seed Science and Technology Co., Ltd.
73 5 906 TR B DA AT B 7]

Bogiang 906 Henan Qingfa Seed Industry Co., Ltd.
74 fiik 71 1989 T 5 B AR B 7

Zhendali 1989 Qingdao Jinmama Seed Science and Technology Co., Ltd.
z5 LURES 5 5 AR A AL RO R AT R A 7]

Jingxinzhen No. 5 Jingyan Yinong (Beijing) Seed Technology Co., Ltd.
76 IR AR (P ED A BRA 7]

Zhuangshi Known-you Seed (China) Co., Ltd.
77 B EK FFHG IR I A PR A

Black-seed pumpkin

Shouguang Wentian Seed Industry Co., Ltd.
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RIS ILE 8 AMALEE, o 7 AN A RNl A 1 42
MR EE, DU 616 FIR AN (CK) . &Ab#E
&P 100 K7, & 45 50 £k, 3 WREE, BEHLIX 551
WA % 24 NME /AKX, BAPNX K 10 m, 5
L1 m, AR 11 m’s R ZEXUT 1, #REE 40 cm,
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Table 2 Emergence of different rootstock varieties and
effects on the survival rate of grafted cucumber seedlings

g AR R H % B

Code Number of Rootstock Survival rate
emerged seedling  emergence rate/% of grafting/%

Z1 198 99 99

72 200 100 100

Z3 200 100 100

Z4 198 99 98

Z5 194 97 98

Z6 196 98 100

z1 186 93 98
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YIH BT R B, BRI K IR N 26 (17.35% )  Z4
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Table 3 Effects of grafting with different rootstocks on the growth of cucumber plants

) » fili AR ZEHH e R M b b F3H R Hb A — e
L Rk RS PR PR S L UL R L 1T T T
a5 - lenath Stem diameter ~ Scion Scion stem  ffJ5i & ThiE i J ThiE Root-shoot Seedli
ocotyl len oot-shoot Seedlin
Code ypocotyl feng of rootstock/ height/ diameter/ Shoot fresh  Shoot dry  Root fresh Root dry . L. &
of rootstock/cm ratio vigor index
mm cm mm mass/g mass/g mass/g mass/g
Z1 2.722+ 5.723+ 2.511+ 4.010+ 4.193+ 0.444+ 0.883+ 0.041+ 0.091+ 0.055+
0.519 ab 0.699 ab 0.348 bed 0.395abcd  1.160 ab 0.133abc  0.178 a 0.016a 0.0l11ab  0.019ab
72 2.480+ 5.350+ 2.730+ 3.997+ 3.919+ 0.418+ 0.807+ 0.032+  0.076+ 0.046+
0.426 be 0.888 b 0.430 bed 0.435abcd  0.817 ab 0.045bcd 0.170ab  0.012ab 0.024bc  0.014 be
Z3 2.444+ 5.488+ 2.233+ 3.924+ 3.656+ 0.368+ 0.902+ 0.037+ 0.101+ 0.049+
0.709 be 0.519b 0.381cd 0.477 bed 0.585 ab 0.053¢cd  0.106 a 0.005a 0.012a 0.011 be
74 2244+ 5.350+ 2.144+ 3.756+ 3.476% 0.342+ 0.598+ 0.023+  0.069+ 0.045+
0.553 be 0.450 b 0.485d  0.440cd 0.614 ab 0.049 d 0.097 ¢ 0.005b  0.016cd  0.009 be
Z5 3.020+ 5.565+ 3.340+ 4.140+ 3.534+ 0.469+ 0.944+ 0.041+ 0.087+ 0.046+
0.464 a 0.293 b 0.622 bc  0.384 abc 1.163 ab 0.108ab  0.221 a 0.013a 0.018ab  0.011 bc
76  3.111= 5.196+ 2.656+ 3.607+ 3.229+ 0.392+ 0.663+ 0.023+  0.058+ 0.038+
0.571 a 0.377b 1.060 bed 0.436 d 0.794 b 0.094bcd 0240bc  0.008b  0.016d 0.010 ¢
77 2.140+ 6.222+ 3.530+ 4329+ 4363+ 0.513+ 0.820+ 0.036+  0.070+ 0.061+
0299 ¢ 0479 a 0.447b  0.289 ab 1.020 a 0.060 a 0.192ab  0.012a 0.019cd 0.0l6a
CK 12.960+ 4.364+ 3.779+ 0.402+ 0.772+ 0.023+ 0.058+ 0.015+
2.7761a 0314a 1.028 ab 0.114bed 0271 abc  0.008b  0.011d 0.004 d

W RS RN FRERORTE 0.05 KPR B . R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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TR IR R B A R A R R IR =
WA . MFRK,Z1 &K, B3 KT HAbh R AR
J AR, 8 CK #K T 100.96%323.27 IRZ . %
SRR AR R I Z1 & K,Z3 Ik, H Z1
573 EREER. B Z5 WIREAKT CK 4, H
M hl AR 35 8 /T CK M 25, & 1532 1 I AR A4 R
HCKYWEREER. SHEEWHMIRRE T

CK,Z1 HAR¥ % , % CK B8N 131.56% , 1L
57271 XREER  BERTHMEAK. BRERTE
SRR, B ENBEEET CK, Z3 e, 2
CK 11 4.79 f5. 2AKE,Z1 {ERRK R 5
RS S TR AR BRI, 23 WZERR &
1 LR
2.4 AEFSARGMTLEH A RS0
5 WAL, CK MR K, 5 27 LR#E
ZE 5 A E R R T HARRE A 11 Z1~26 2 [H]
TR EER. WA Z4 ¥ SPAD 51K, 5 CK k&
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Table 4 Effects of different rootstock varieties on root morphology and vigor of grafted seedlings
. , , " LSS
4T MK Eee AL KM EiE A TR Root activity/
Code Root length/cm Projected area/cm? Surface area/cm®>  Diameter/mm  Volume/cm? Number of root tips ( . h“>;
mg g
Z1 669.015+157.177 a 21.2624+4.967 a 66.796+15.603a  0.287+0.026 ¢ 0.753+0.196 ab 1 611.670+424.425a  2.539+0.003 ¢
Z2 481.562+77.938 be 16.994+2.396 bc  53.389+7.528 bc  0.320+0.024b  0.682+0.132 ab 1 048.220+193.310 cde 2.777+0.001 b
73 528.504+82.315b 17.850+£3.159 ab  56.07749.926 ab ~ 0.309+0.018 bc  0.844+0.185 a 1314.560+300.724 bec  3.303+0.002 a
Z4 380.060+53.862 cd 13.367£2.036 cd  41.993+6.396 cd  0.321£0.021 b  0.543+0.100 b 778.220+173.580 ef  3.164+0.208 a
Z5 423.637£118.088 bed  15.9474+4.274 bed  50.098+13.426 bed 0.355+£0.052a  0.904+0.286 a 970.780+310.958 def 1.936+0.005 d
Z6 421.054+123.620 bed  13.439+5.433 ¢d  42.220+17.069 ¢cd 0.291+0.033 bc  0.678+0.298 ab 1 110.440+152.143 ¢cd 1.301+0.125 ¢
77 529.448+129.255b 15.37543.091 bed  48.30149.711 bed  0.276+0.037 ¢ 0.795+0.207 a 1491.780+413.577 ab  2.466+0.002 ¢
CK 332.9094+93.319d 12.577+4.101 d 39.512+12.884d  0.353+0.036a  0.772+0.329 ab 696.000+197.398 f  0.690+0.001 f

=5 ATEMASMIERESSEM AR
Table 5 Effects of different rootstock varieties on leaves of
grafted seedlings

G5 PR A SPAD f{H
Code Scion leaf area/cm’ SPAD value

Z1 16.919+5.446 b 44.747+4.563 a
Z2 15.261+7.333 b 45.537+4.870 a
Z3 12.760+4.874 b 44.687+6.010 a
Z4 10.258+5.807 b 39.350+4.682 b
Z5 18.121+14.301 b 45.393+7.361 a
Z6 17.526+10.808 b 49.890+3.416 a
z7 27.935+6.028 a 47.637+6.488 a
CK 34.495+13.811 a 48.290+4.206 a

HAMRE A R R
25 FAEMAGMNTIRADRE W AEEEEN
Al

W 6 Fron, G4 AR 2 1M B 16 iR B (NRD
BB A R (GS) B R IR A B (GOGAT) i5 P
BT CKo REAR Z7 () NR WGV, & m T 4L
flht A B CK,Z2 ¥R ,Z5 A1 CK K. WAYERIE
Ji g 3% 1 (NAR) B CK B i1, i 35 i T & IR 1

GS & M HE A 23>727>75>726>74>72>71>CK.
Z1~Z7 fili K GOGAT i ¥ 7 ) 58 CK & % & =
203.05% « 237.65% « 206.23% « 213.92% + 203.03% -
299.44%338.79%, Z7 i M 5 fF . NR Al GS 2%
B (A I A v %) G PR 15, JHL V1 A AN Rl A
FhiE) A7 AE 2 5, Forp 27 1 NR W& M s, Z3 19 GS
T R, A o AR R R B A R R 4R
KEEEH.
2.6 AEFSARGMITEN GRS

R MRFIWR 7 Fron. FrA M 135K
F R HBRREE B AR (CKO MR AR Z6 154 1) F
SER A D RIERY, 27 G RS R A, i
FAd RS A 0 B b A VR FH o A2 BT AR D7 1, Bk
A Z3 WG4 ) RS HAE THBUY BB Ak, HoAb sk
KRIFRINETYE « AERN 5 FETT 10 Bl Z6 G
TSI BN, HAR RS AL . B A R
SRR O/ JE R R B sk

il A 2 2 55 TR R S A Rt R o e R )
W 452 8 fro~. fEJNEKEEJTI, 25 K, Z4 Al
CK Rz, =& W EER A Z5 BF KT HARLG

&6 AEIMARBIITIR R R REL K RESE A0

Table 6 Effects of different rootstock varieties on key enzymes activity of root nitrogen assimilation
ErRe) NR i1k NiR ¥ 1L GS ik GOGAT 3%
Code NR activity/(U-g") NiR activity/(pmol-g"-h™) GS activity/(U-g") GOGAT activity/(nmol-g"-min™)
Z1 50.638+1.671d 3 133.818+82.701 d 10.216+0.474 ¢ 2076.632+£91.673 ¢
Z2 71.376+4.853 b 8 074.037+£501.199 ¢ 10.448+0.571 ¢ 2313.699+£164.631 ¢
Z3 54.57743.997 c¢d 8 800.304+855.436 be 19.792+0.725 a 2098.426+128.956 ¢
74 42.928+1.436 ¢ 3717.589+237.484 d 14.961+0.441 d 2 151.107+£78.324 ¢
z5 35.288+3.046 f 9 754.705+693.063 b 16.726+0.835 ¢ 2 076.464+142.129 ¢
76 57.239+1.013 ¢ 9 385.425+199.124 b 15.493+0.686 d 2737.116+213.713 b
77 80.842+3.896 a 8 756.2924269.282 be 18.797+0.376 b 3006.743+138.199 a
CK 31.07442.083 f 12 301.871£1 060.765 a 7.662+0.212 f 685.2414+30.328 d
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Table 7 Effects of different rootstock varieties on the fruit appearance character of grafted cucumber

s REPE B JRAETAR RHE TR PN KA

Code  Peelcolor  Wax bloom Fruit stalk shape Spine density ~ Tubercle number Tubercle size  Flesh color

L % T # s i s
Dark green  Absent Bottle-necked Dense Medium Medium Green

72 &R x T = h ol Zth
Dark green  Absent Bottle-necked Dense Medium Medium Green

73 RS x IRSOE 8 JAE E " el t i)
Dark green  Absent Bottle-necked/Sloped shoulder Dense Medium Medium Green

Z4 wak 5 F B " i ol 3]
Dark green  Absent Bottle-necked Dense Medium Medium Green

75 W % HH # i i Z 0
Dark green  Absent Bottle-necked Dense Medium Medium Green

Z6 RS 5 HHUE h il R arth
Dark green  Slight Bottle-necked Medium Medium Medium Green

z7 ek b TRTE =" el h 3]
Dark green  Heavy Bottle-necked Dense Medium Medium Green

K W& B ey # s e Z )
Dark green  Slight Bottle-necked Dense Medium Medium Green

® 8 TEAARBMEIENTAMNR LI m B E MR

Table 8 Effects of different rootstock varieties on quantitative traits of fruit appearance quality of grafted cucumber

CEhe) JRAC K Rk RSk PS¢
Code Fruit stalk length/cm Fruit length/cm Fruit transverse diameter/cm Fruit shape index
Z1 3.967+0.681 b 33.067+1.050 a 3.086+0.242 a 10.773+£1.097 a
72 3.700+0.400 b 32.7334+0.451 a 3.204+0.114 a 10.227+0.444 a
Z3 3.900+0.557 b 34.600+0.721 a 3.044+0.083 a 11.373+£0.426 a
z4 4.367+0.153 ab 32.900+1.652 a 3.107+0.029 a 10.589+0.566 a
Z5 5.300+0.557 a 33.467+0.289 a 3.114+0.089 a 10.754+0.384 a
z6 3.767+0.874 b 33.100+1.039 a 3.128+0.083 a 10.593+0.607 a
z1 4.067+0.666 b 32.933+1.644 a 3.005+0.272 a 11.032+1.301 a
CK 4.367+0.737 ab 32.900+1.836 a 3.172+0.046 a 10.377+0.688 a

K72 Fedi. CK 5 FTA mloA 53 1) 3 LR sE K
AR MBE RS TE R E E R

I ) B IS 52 PN 7E b R IR S W G0 3% 9
Re TER[VEPEER &R JTI, bk 23 4b, HoAh g
¥iET CK, Ho Z5 &% = T CK AT HAh AL
Ko fERCEHERUZS &E, B2E & T CK filH

ftg 4T, CK k2, HL.CK 5 21.23 TREFXR,
Z4 WEMT CK AR ARG . i PE e b
TERIN CK Hm, v & TR iEw T,
72.74.75 S 8% ,73 M 721 'K 23 1]
BB & R, Z2 ik, W Z R 03,73
HHAbREA K CK MR E R

®9 AEAAREEENRLEF MR

Table 9 Effects of different rootstock varieties on the fruit nutritional quality of grafted cucumber

s wClEEERED w4 © AGIRIE Y ) wCalEPERE D)
Code Soluble protein content/(mg-g')  Vitamin C content/(mg-100 g') Total soluble sugar content/(mg-g')  Soluble solids content/%
Z1 1.747+£0.012 d 10.641+0.272 be 14.980+0.409 e 3.367+0.451 a

z2 2.172+0.025 b 10.297+0.340 cde 18.564+0.602 b 2.800+£0.173 b

Z3 1.429+0.045 10.49140.345 bed 15.392+0.341 de 3.667+0.058 a

74 2.159+0.020 b 8.852+0.238 18.008+0.915 be 3.400+0.265 a

Z5 2.292+0.012 a 11.63240.478 a 17.667+0.168 be 3.200+0.265 ab

76 1.511+0.031 ¢ 9.889+0.378 de 16.045+0.823 d 3.300+0.100 a

77 1.849+0.045 ¢ 9.714+£0.325 ¢ 17.372+£0.515 ¢ 3.533+0.153 a

CK 1.500+0.016 ¢ 10.986+0.453 b 21.13240.270 a 3.200+0.361 ab
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Fig.1 Effects of different rootstocks on harvest period and yield of cucumber fruits
R10 FEMAKENEL~2
Table 10 Yield of grafted cucumber with different rootstocks
i~ KW LIS B TUEL ARk R T
Code Harvest period/d Single fruit mass/g Fruit number per plant Yield per plant/g Yield /(kg-667 m?)
Z1 64 238.363+10.761 a 16.9+2.8 a 4039.130+£726.879 a 11 967.952+2 153.741 a
Z2 63 228.039+13.942 ab 16.5+2.5 ab 3 754.870+614.106 ab 11 125.670+1 819.595 ab
Z3 65 225.221+8.072 b 16.1+2.4 abe 3616.000+538.102 abc 10 714.208+1 594.396 abc
Z4 62 229.678+10.449 ab 14.6£1.9 be 3 358.270+508.959 be 9 950.544+1 508.044 be
Z5 62 226.488+14.736 b 15.1£2.4 abe 3 419.800+656.922 be 10 132.867+1 946.458 be
Z6 61 227.346+12.625 b 14.843.4 be 3 385.600+922.428 be 10 031.533+2 733.154 be
z7 64 226.126+14.586 b 14.4+1.5¢ 3 249.800+345.008 ¢ 9 629.157+1 022.260 ¢
CK 51 235.291+17.979 ab 11.7£1.8d 2 748.870+396.297 d 8 144.892+1 174.229 d

2.8 ERSTOM

AT 5 34 B M) 065 B2 A ok 2B G 3 L AR R
SR N T ) AR BR AT 3 B 43 A R AR AL
TOPSIS 7341 Hi 202 PR Rl Aot & 1) D% B AiT 1A
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H, 27 B AR T 95%, i AR, <180
JREE N T 5% TR &, H RS =, R vk 22
RLRE Z7 il ARSI BR , O oA 6 ANl AR EAT 457
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Table 11 Load matrix of principal component analysis
i 2 | Az IR a4
Index Principal Principal Principal Principal
component 1 component 2 component 3 component 4
R & &M Root surface area 0.969 -0.223 0.045 0.098
M H 3L Seedling vigor index 0.923 -0.080 -0.357 0.099
HR42% Number of root tips 0.876 -0.081 0.407 -0.156
BARkZE KL Fruit number per plant 0.861 -0.423 0.090 -0.079
IR j& kb Root—shoot ratio 0.837 0.351 -0.126 0.298
B A B A S M Glutamine synthetase activity -0.193 0.947 0.140 0.106
RILAEHL Fruit shape index 0.501 0.855 0.128 -0.026
Al A 2 & Soluble solids content 0.303 0.855 -0.011 -0.290
SPAD f{# SPAD value -0.071 -0.167 0.978 0.102
2 2% /1 Root activity 0.409 0.197 -0.705 -0.321
AP H & & Soluble protein content -0.323 -0.408 -0.627 0.575
4% C & Vitamin C content 0.427 0.007 0.380 0.812
IS & Single fruit mass 0.556 -0.474 -0.197 -0.173
TH R I J5U S M Nitrate reductase activity 0.070 -0.526 0.351 -0.523
HFEAE Eigenvalue 5.153 3.459 2.508 1.642
STk Contribution rate/% 36.806 24.706 17.916 11.729
F1F DTk % Cumulative contribution rate/% 36.806 61.512 79.428 91.157

1K 91.157%. Ho, F s 1| K EER T AR KK
TR OB 4R 5 AR R B bk 48 T AR et B, 7
ZETTHR N 36.806%; T Hr 2 M E B T NAE
Tk Jiiz £ G Vi A S SR R 0 S T T I [ T =
7 ZTTRR RN 24.706% s £ 3 M EZERTH
SPAD { #R &G )1 X AT R B SR AR, T 2
TTRRR N 17.916% 5 o 4 1 5 B 1 R e g
AR C EHRERR, T ETEREN 11.729%.

MR R 713 70 REUERE , 456 S TR brdrn AL 2
P, AR AR S RO IR TR0 EE AR 8

F=0.427X, + 0.407X, + 0.386X; + 0.379X, +
0.369X:— 0.085X, + 0.221X; + 0.133X:— 0.031X, +
0.180X,,-0.142.X,,+0.188X,,+0.245X,,+0.03 1. X145

F= 0.120X:~ 0.043X:~ 0.044X,~ 0.227X, +
0.189X; + 0.509X; + 0.460X; + 0.460X:— 0.090X, +
0.106X,-0.219X,,+0.004.X,,-0.255X,:-0.283 X141

Fi=0.028X,-0.225X,+0.257X,+0.057X,~0.080.Xs+
0.088X, + 0.081.X; — 0.007.X; + 0.618X, — 0.445X,,-
0.396.X,+0.240.X,,~0.124X,,+0.222.X,4 5

Fi=0.076X,+0.077X,-0.122X:-0.062X,+0.233Xs+
0.083X~ 0.020X— 0.226X; + 0.080X:~ 0.251X, +
0.449X,,+0.634.X,,-0.135X:,-0.408 X0

Horf, XXy 73 RN AR R R TR I B FE 2L
FRIQH BRIk 45 TN AR e b GS TE 1 SR IE TR

AR [ T & & SPAD H R RIS SRR
HE&E AR CEFE.HENENR IG5
Fro DA RS TTHR AR WAL EE , M AR PEIR R &
PN R, AR

F=0.404F+0.271F+0.197F+0.129F,,

MR ZRE VPN AT 9 BREC, TT A A Rt AR 1 42
Ja W NAE KRG A 1557, F AR, BEZA AR
PUBRAR 7 o BB ARG 7 AP AE LR 12, RILA
73>71>75>74>72>76.

%12 FEBANSABHREE

Table 12 Comprehensive score and ranking of different

rootstocks
S T
Z1 3.463 -1.281 0.313 -0.206 1.086 2
Z2 -0.349 -2.731  -0.040 -0.085 -0.900 5
Z3 1.910 2.713  -0.158 -0.601 1.398 1
Z4 -1.942 0.627 0416 -0.859  -0.643 4
z5 -0.681 0.660 -2.573  2.538 -0.275 3
76 -2.401 0.013 -0.039 -0.787 -1.075 6

2.9 & TOPSIS 3%

S RIS AR AR A A B L B B 1
TS B J i BURE R B HR AR , SR AL TOPSIS %
THEARAE AR A 2R 5155 A5 B E 7] S
TR bR A 1) B HORE R o 5 (A BRIG , 2I0HR 0 HORE P
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Table 13 Information entropy, information utility value and weight of different rootstock varieties

EiELaN 15 B 5 8 HE e
Index Information entropy Information utility value Weight
R 7t bt Root-shoot ratio 0.846 0.154 0.065
482X Seedling vigor index 0.866 0.134 0.057
SPAD {& SPAD value 0.877 0.123 0.052
R 23 77 Root activity 0.863 0.137 0.058
FR 4% Number of root tips 0.824 0.176 0.075
IR Z A Root surface area 0.737 0.263 0.111
FYIRIA JE G PE Nitrate reductase activity 0.838 0.162 0.069
BRI TS % Glutamine synthetase activity 0.774 0.226 0.096
RILFEEL Fruit shape index 1.000 0.000 0.000
WU & Single fruit mass 0.707 0.293 0.124
B R4S AL Fruit number per plant 0.764 0.236 0.100
Al 4 & & Soluble solids content 0.880 0.120 0.051
Al 2 & Soluble protein content 0.796 0.204 0.086
4i4E %R C 5 Vitamin C content 0.869 0.131 0.056

il B US 3 A2 B S C AELBR K 3% B S PP 25 6 R IR
CEAVEAN S AR 14 FoR R Z1 BIAE X BRI
CHIKR0.65D), A HEA S 1, BRI Z3 1) C
M 0.517, 675158 2:76 1) C {H5/N(0.299) , 454
R SHARRFILEERI L HIT N 21>
Z3>72>75>74>76.

* 14 FEMABHHMGLESEETN
Table 14 Closeness degree and comprehensive evaluation
of different rootstock varieties

i Hr
Code bt b ¢ Rank
Z1 0.126 0.235 0.651 1
z2 0.177 0.160 0.475 3
Z3 0.173 0.185 0.517 2
z4 0.223 0.121 0.352 5
Z5 0.194 0.146 0.429 4
76 0.234 0.100 0.299 6
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