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Abstract: [Objective] To screen out superior rootstock varieties suitable for grafting propagation of
passion fruit, the application potential of Xixiang 55 as a rootstock, was evaluated and the suitable stion
(rootstock-scion) combinations were identified. [Methods] Using Xixiang 55 as the experimental mate-
rial and the conventional rootstock variety Changhuang 511 as the control, the following experiments
were conducted: (1) Comparative evaluation of rootstock potential between two passion fruit varieties:
By comparing the thousand-seed weight, germination rate, and germination index of seeds from the two
rootstock varieties, the dynamic changes and growth rates of plant height and stem diameter were exam-
ined; the biomass-related traits including total fresh weight, total dry weight, shoot dry weight, and root
dry weight were measured; the root/shoot ratio and seedling vigor index, as well as root morphological
traits such as root length, root surface area, root volume, and root absorption efficiency index of seed-
lings from the two rootstock varieties were compared, and differences in seedling growth traits between
the two passion fruit varieties were comprehensively evaluated. (2) Disease resistance evaluation of
grafted seedlings on two rootstock varieties: Using grafted seedlings on the two rootstock varieties with
Qinguo 9 as the scion, disease resistance was assessed under natural infection conditions in orchards
with continuous cropping, poor management, and severe incidence of stem base rot, root rot, and phy-
tophthora blight. (3) Comparative evaluation of grafting compatibility and yield among different root-
stock-scion combinations: A total of 12 stion combinations were established by grafting Xixiang 55 and
Changhuang 511 with the scion varieties Hexiang 5 (J1, J2), Tainong 1 (T1, T2), DM-1 (D1, D2), Xixi-
ang 5 (X1, X2), Qinguo 9 (Q1, Q2), and Xianghuang 1 (X1, X2) (nomenclature detailed in Table 1; the
same below). Differences among the combinations were compared in terms of grafting survival rate,
post-grafting seedling survival, new shoot length, new shoot diameter, rootstock diameter, scion diame-
ter, and scion-to-rootstock diameter ratio. In addition, six endogenous hormones in leaves—zeatin ribo-
side, gibberellin, indole-3-acetic acid, abscisic acid, jasmonic acid, and the hormonal balance index—
were measured. Field performance of the grafted seedlings was further evaluated, including single fruit
weight, edible rate, soluble solids content, and yield. Correlation analysis and principal component anal-
ysis were conducted to comprehensively evaluate the different stion combinations. [Results] (1) Xixi-
ang 55 significantly outperformed Changhuang 511 in thousand-seed weight, germination index, plant
height, plant height growth rate, stem diameter, root length, root surface area, and root volume, and was
significantly superior in stem diameter growth rate and root absorption efficiency index, indicating that
Xixiang 55 reached the grafting standard 6-10 days earlier than Changhuang 511. No significant differ-
ences were observed in germination rate, total fresh weight, total dry weight, shoot dry weight, root dry
weight, root-shoot ratio, or seedling vigor index, indicating that the overall seedling quality of Xixiang
55 and Changhuang 511 was comparable. (2) In the disease resistance trials, no significant differences
were observed between Xixiang 55 and Changhuang 511 in the incidence of stem base rot, root rot, or
phytophthora blight, with both exhibiting strong disease resistance. (3) In the comparative evaluation of
grafting compatibility and yield among different stion combinations, 17 traits were measured, including
graft survival rate, new shoot length, new shoot diameter, rootstock diameter, scion diameter, scion-to-
rootstock diameter ratio, zeatin riboside, gibberellin, indole-3-acetic acid, abscisic acid, jasmonic acid,
hormonal balance index, single fruit weight, edible rate, soluble solids content, and yield. The results in-
dicated that DM- 1, Xixiang 5, and Qinguo 9 performed best on the Xixiang 55 rootstock, while
Hexiang 5 and Xianghuang 1 performed best on the Changhuang 511 rootstock; Tainong 1 showed no
significant differences between the two rootstocks. (4) Correlation analysis showed that new shoot

length, stem diameter, and scion-to-rootstock diameter ratio were significantly or highly significantly
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and positively correlated with grafting compatibility. Jasmonic acid and the hormonal balance index pro-
moted rootstock-scion growth and enhanced grafting compatibility, while zeatin riboside favored graft
survival. In contrast, abscisic acid inhibited grafting compatibility and survival rate. Furthermore, better
grafting compatibility was associated with stronger seedling vigor and higher yield. (5) Principal com-
ponent analysis was performed on 11 key traits, extracting four principal components with a cumulative
contribution rate of 82.047%, and the principal component P1 mainly comprised JA, HBI, yield, and
new shoot length. P2 mainly comprised new shoot diameter, IAA, ABA, and the scion-to-rootstock ra-
tio. P3 mainly comprised survival rate and ZR and P4 mainly comprised GA. (6) Based on the compre-
hensive evaluation from the principal component analysis, the ranking of scores was as follows: X1 >
DI > Q1 > D2 > X2 >J2 > H2 > T2 > T1 > J1 > Q2 > HI. [Conclusion] This study provides
a theoretical basis and practical reference for rootstock selection and optimization of grafting combina-
tions in passion fruit. Based on the comprehensive evaluation, it is recommended that Xixiang 5, DM-1,
and Qinguo 9 be grafted onto Xixiang 55 rootstock; Xianghuang 1 and Hexiang 5 be grafted onto Chan-
ghuang 511 rootstock; Tainong 1 may be grafted onto either Xixiang 55 or Changhuang 511 rootstock.

Key words: Passion fruit; Rootstock; Disease resistance; Grafting compatibility; Growth traits; Endoge-
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nous hormones; Yield and quality; Comprehensive evaluation
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Fig. 1 Schematic diagram of the field layout for the disease resistance trial of grafted seedlings
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Table 1 Nomenclature of different rootstock - scion combinations

Tl dh A R ikey Tili AR ity Ao PR Zikey
Rootstock variety Scion variety Combination Rootstock variety Scion variety Combination
P57 555 Xixiang 55 T 55 Hexiang 5 11 K511 5 i # 55 Hexiang 5 12

A48 15 Tainong 1 T1 Changhuang 511 44 15 Tainong 1 T2

DM-15 DM-1 DI DM-15 DM-1 D2

P87 5 %5 Xixiang 5 X1 Pi 55 Xixiang 5 X2

AR 95 Qinguo 9 Ql R 95 Qinguo 9 Q2

F# 1 5 Xianghuang 1 H1

F3 15 Xianghuang 1~ H2
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Table 2 Comparison of germination traits of two passion

fruit rootstock varieties

o " T L REFH REFHRE
AR - o

. Thousand-seed ~ Germination Germination
Variety name .

mass/g rate/% index

555 24.15+0.02%* 92.02+1.59 28.4141.21%*
Xixiang 55
K351 21.55+0.04 90.63£1.05 12.19+0.38
Changhuang 511

o RN R R (P<0.05) s+ FOR R RE E (P<0.0D.
FH.
Note: * indicates significant difference (P<<0.05); ** indicates ex-

tremely significant difference (P<<0.01). The same below.
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*3 AMARBMIEERSIHEEUREKERER

Table 3 Comparison of seedling plant height dynamics and growth rate of two rootstock varieties

Y = Plant height/cm ARk

Variety name 45d 60 d 75d Growth rate/(cm-d™")
PUHF 555 Xixiang 55 18.64+1.1%* 28.8+1.17%* 38.2+1.1%** 0.6540.04**
K515 Changhuang 511 14.26+1.37 24.85+1.08 31.84+0.79 0.59+0.04

*4 AMEARBMIERZRITEUREKERER

Table 4 Comparison of seedling stem diameter dynamics and growth rate of two rootstock varieties

Rl 42 254% Stem diameter/mm AR

Variety name 45d 60d 75 d Growth rate/(mm-d™)
P 55 %5 Xixiang 55 2.21+0.12%* 3.17+£0.2%* 3.91+0.1%* 0.057+0.01*

£ 511 5 Changhuang 511 1.900.13 2.65+0.11 3.41+0.1 0.05120.01
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Table 5 Comparison of seedling biomass, shoot root ratio, and vigor index of two rootstock varieties

> P AF o kTR B = - e
- I S, wrrme T
Variety name Whole plant Whole plant Shoot dry mass/ Root dry mass/ Shoot root Strong seedling

Y fresh mass/g dry mass/g v g Y 8 ratio index
Vi 555 Xixiang 55 10.01£2.31 1.97+0.46 1.66+0.38 0.31£0.09 0.19+0.03 0.57+0.16
£:# 5115 Changhuang 511 8.26+1.66 1.65+0.14 1.39+0.12 0.26+0.05 0.19+0.04 0.49+0.08
*x6 MNMMARMIEBRAEKMEKEER
Table 6 Comparison of root system growth traits of seedlings from two rootstock varieties

RILIB RAKL MALIR HRARR PThei &Szt
Variety name Root length/cm Root surface area/cm? Root volume/cm® Nutrient uptake efficiency index/cm’
P 55 % Xixiang 55 1 826.8+31.9%* 461.6+£10.23%* 16.03+1.03%* 28.9+1.8*
K511 %5 Changhuang 511 1519.3+47.31 350.3£12.26 13.09+1.21 26.92+2.19

KB FFE W K B8 511 S RIE LT
2.2 BMEEARGEMERES IR

TEE A RS R AR KW %M, 5& S5
5 EKHE 5115 2L B AR B TR R R Y
TREERGRED. S5RKRW, VEF 555 5KH511
58 B A BRI

R 2 MARERMERIEETRIEER

Table 7 Comparison of disease resistance among grafted

seedlings of two rootstock varieties %
44 R ZEIEE R 73 B
Variety name Stem base rot ~ Root rot Phytophthora blight
P 555 3.33+3.34 1.11£1.92  0.00+0.00
Xixiang 55
KH5115 4.44+1.93 1.11£1.92  3.33+3.34
Changhuang 511
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k. D1 B# & T D2, Hl 83K T H2: 1M J1 512,
T15T2.X1 5X2.Q1 5 Q2 WU & 2 8 ¥ . #
e 5o IR RO R AR K IR 9 D1(89.93%) >TI
(86.81% ) >J1 (86.11% ) >H2 (85.07% ) >1I2
(84.72% ) =X1 (84.72% ) >Q2 (84.03% ) >X2
(82.64% ) =D2 (82.64% ) >T2 (81.95% ) >Ql
(79.86%) >H1(74.65%) . %5 FF W, fEH A A 4%
7, DM-1 5 55 {& 1 STEPEEF 5SS SRR LRI
5, HH 1 SEKE S SRR LRI, HAh
MR G T IR SE R R E E R

AN EI G R A B8 2F K B (7.10~19.39 enD A7 7
BEZEFER ., Hib, DIHAERIRM, T2 R K
%o D15 Q14 B3E & T D2.Q2,J1 B #{K T 12,
MTIS5T2. X1 5X2 . HI 52 M LREES. #
R EHA KR AD1(19.39 cm) >D2(15.47 cm) >
J2(13.82 cm) >H2(13.27 cm) >Q1(12.93 cm) >X1
(12.17 ecm) >TI (9.81 cm) >J1 (9.62 cm) >HI
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Table 8 Comparison of growth traits among different rootstock-scion combinations
s i 5 WK HHER A Z Be (e AT L
Combination 0Surv1val rate/ New shoot New shoot Rpotstock stem SF:IOI’I stem Sc140n rootstock
% length/cm diameter/mm diameter/mm diameter/mm ratio

J1 86.11+1.2 ab 9.62+2.28 c¢d 2.30+0.21 ef 4.07+0.09 a 3.65+0.23 ¢ 0.89+0.06 f
12 84.72+1.59 abc 13.82£2.72 b 2.57+0.31 bed 3.55+0.09 ¢ 3.72+0.24 ¢ 1.05+0.09 bed
Tl 86.8143.66 ab 9.81+4.37 cd 2.49+0.23 de 4.05£0.13 a 4.224+0.33 be 1.0440.06 cd
T2 81.95+2.62 be 7.10£3.09 d 2.82+0.28 a 3.55+0.08 ¢ 4.01+0.19 cd 1.13+0.04 a
D1 89.93+1.59 a 19.39+8.05 a 2.64+0.22 abed 4.08+0.10 a 4.35+0.14 b 1.07+0.03 bed
D2 82.64+4.93 be 15.47+2.60 b 2.76+0.17 ab 3.58+0.07 ¢ 3.68+0.30 ¢ 1.03+0.08 d
X1 84.72+2.62 abc 12.17+3.86 be 2.72+0.20 abc 4.16+0.11 a 4.87+0.29 a 1.17£0.08 a
X2 82.64+4.34 be 9.34+4.10 cd 2.73+0.25 abc 3.57+0.10 ¢ 3.98+0.09 cd 1.12+0.04 ab
Q1 79.86+3.95 ¢ 12.93+4.05 be 2.56+0.26 bed 4.15+0.33 a 4.19+0.08 be 1.13£0.05 a
Q2 84.03+2.62 be 7.39+3.63 d 2.11£0.17 £ 3.71+0.13 b 3.9940.32 cd 0.96+0.06 ¢
H1 74.65+1.20 d 9.48+2.80 cd 2.5140.16 cde 4.16+0.13 a 3.86+0.34 de 0.93+0.10 ef
H2 85.07+3.18 abc 13.2742.75 be 2.72+0.20 abc 3.65+0.08 be 4.04+0.32 cd 1.11+0.08 abc

T FAIAE NG PR Z R B3 (P<0.05). .

Note: Different lowercase letters within the same column indicate significant differences (£<<0.05). The same below.

(9.48 cm) >X2 (9.34 cm) >Q2 (7.39 ¢cm) >T2
(7.10 cm) ; 45 1R W], DM-1 5 Bk B 9 S 1ETE # 55
SR BRI R, DM-1 5 FiiE& 5 SEKE S
SR B FKERIE R, ER 15 AES S H
B1ISERMIR LRI LEEEER.

AN [FIRG FEZH A5 1R 2F 2542 (2.11~2.82 mmD A7 7E
BEXERES. Hi, 2RI KNSR, Qi %E.
JILT1 3 BB 2R T 12.T2, Q1 B3 /T Q2, 1 X1
AMX2.D1 5D2.HI 5H2 M LR E ER. HFER
HE 4 4K % N T2 (2.82 mm) >D2 (2.76 mm) >X2
(2.73 mm) >X1 (2.72 mm) =H2 (2.72 mm) >DI
(2.64 mm) >J2 (2.57 mm) >Q1 (2.56 mm) >HI
(2.51 mm) >T1 (2.49 mm) >J1 (2.30 mm) >Q2
Q11 mm). ZERKRY, W F 22K B A S
VAR SERKFE S SRIRERI R KRS
EVEF 55 SRR ERILRLF,DM-1 5. 5F 55,
BHH 1 SEWMEAR LRI EZEZE R,

FH 2 8 ] %0, fili A 2X 42 35 Bl N 3.55~4.16 mm,
JI.T1.D1.X1.Q1.H1 43 7 & 3 & T 12, T2. D2,
X2.Q2.H2. fliRZRAA KK N HL(4.16 mm)=
X1(4.16 mm) >Q1(4.15 mm) >DI (4.08 mm) >J1
(4.07 mm) >TI (4.05 mm) >Q2 (3.71 mm) >H2
(3.65 mm) >D2 (3.58 mm) >X2 (3.57 mm) >J2
(3.55 mm)=T2(3.55 mm). Z5REKH, & 5551
R BE I

HH 3 8 W 1, B A 25425 B R 3.65~4.87 mm, X 1
BRI /M. DILXT R 3E & T D2.X2, 1M J1 5112,
TI5T2.Q1 5Q2.HI 5H2 ¥ LR EE R, iz
% HE 4 AR R 9 X1 (4.87 mm) >D1 (4.35 mm) >T1
(422 mm) >Q1 (4.19 mm) >H2 (4.04 mm) >T2
(4.01 mm) >Q2 (3.99 mm) >X2 (3.98 mm) >HI
(3.86 mm) >J2 (3.72 mm) >D2 (3.68 mm) >J1
(3.65 mm). 4iFEH,DM-15 57575 S 55
SHA FRIEI R, KR SR E 2R

HH 2 8 AT 1, ARG B Y [ M 0.89~1.17 mm, X1
B, T K. J1.T1.H1 2K T J2.T2.H2,Q1 &
ZEmTQ2,MX15X2.DI 52 LEEEER. 1
b EEHE MR X1(1.17)>Q1(1.13)=T2(1.13)>
X2 (1.12) >H2 (1.11) >D1 (1.07) >J2 (1.05) >T1
(1.04) >D2 (1.03) >Q2 (0.96) >HI1 (0.93) >]JI
(0.89). ZEHEFM, EHM LR L, mES S 6K
15 FHE 1 SEKE ST SRR RIS, A9
SIEVE A 55 T AR BRI, R 2 MR FRA &
B G 2 5
232 ARRERELENBREAEESEWESSN A
()il R 2L P AU I 3 2 AR T T 4R 2 (HBD
FEREERGRED . WEFHERER K, KW E
AR 5 HI ] P-4 6 R ARG AR A 1)
HBI HE 4 4% X 8 Q1 (19.47% ) >X1(16.53%) >D1
(15.06% ) >D2 (11.60% ) >J1 (10.31% ) >12
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Table 9 Analysis of differences in endogenous hormone content among different rootstock-scion combinations
b & SRR

HE
Combination

w(ERERZH)

ZR content/(ng-g")

wIRER)
GA content/(ng-g™")

w212

w(B7EER)
TAA content/(ng-g') ABA content/(ng-g"') JA content/(ng-g")

wORFITR)

Hormone balance
index, HBI/%

J1

12

Tl
T2
D1
D2
X1
X2
Ql
Q2
Hl
H2

0.251 4+0.006 4 e
0.179 5+0.004 8 g
0.457 2+0.005 6 a
0.284 5+0.008 8 d
0.4553+0.011 3 a
0.418 9+0.005 5 b
0.199 0+0.005 0 £
0.368 5+0.004 2 ¢
0.206 9+£0.010 8 £
0.407 5+0.003 3 b
0.121 9+0.006 6 1
0.150 2+0.006 9 h

0.038 1£0.007 9 cd
0.032 9+0.004 4 de
0.034 5+0.003 3 de
0.034 5+£0.005 1 de
0.028 5+0.000 8 e
0.045 3+0.000 9 b
0.036 2+0.001 7 d
0.044 4+0.003 4 be
0.055 7+0.002 8 a
0.038 5+0.001 1 cd
0.036 8+0.002 2 d
0.027 8+0.003 5 e

0.564 8+0.0122 ¢
0.6139+0.014 1 d
0.509 5+£0.0158 g
0.167 7+0.006 5 i
0.476 9+0.008 1 h
0.629 5+0.004 4 d
0.786 5+£0.009 1 a
0.567 9+£0.0193 ¢
0.528 2+0.003 4 £
0.760 1+0.004 5 b
0.768 4+0.003 2 b
0.646 8+0.005 0 ¢

2.776 1£0.0357 g
4.278 2+0.034 1 e
4.851 6+0.0374d
0.932 5+0.004 8 k
1.755 6+0.025 7 j
2.657 1£0.008 4 h
5.8323+0.040 1 ¢
3.775 4+0.030 7 £
2.229 1£0.006 5 1
10.528 1£0.009 9 b
12.925 0+0.020 6 a
3.786 7£0.023 8 £

27.752 2+0.100 1 e
36.205 5+0.059 4 ¢
18.4782+0.0455 g

4.347 5+0.066 1 k
25.467 0+0.064 6 £
29.732 9+0.124 8 d
95.361 7£0.058 2 a
17.584 7+0.025 0 h
42.602 8+0.009 0 b
16.109 0+0.003 5 i

9.345 3+0.029 1
27.658 2+0.047 5 ¢

10.3120.11 e
8.66+0.05 f
4.02+0.03
5.18+0.09 h

15.06+0.17 ¢

11.60+0.08 d

16.53£0.10 b
4.9240.04 i

19.47+0.06 a
1.64+0.00 k
0.79+0.00 1
7.5240.06 ¢

(8.66%) >H2(7.52%) >T2(5.18%) >X2(4.92%) >
T1(4.02%) >Q2(1.64%) >H1(0.79%) . H,Ql.
X1.D1.J1 ¥ HBI & 3 & T Q2.X2.D2.J2, & P Kk
RS 55 . DM-1 5 faf & 55 LA #& 5554
fili A B A B A0 S B ER S R I T TV HL )
HBI B E LT T2 .H2, RHE K1 5. FiH1 5K
B 5115 ARG A X2 Tl A

233 AREARELSRFERRE 0L 0
F 10 TN, A [F AR A 0 R SE R A E — 2
Ze 5 AR R — FEAE S AP EAS R RS R i 5 i &
AR ATAERE Y SRR EZR . AR
A B = EAAAE R 2 7, X1 PP & m , Hl 5™
K. J1.HI 2 F KT J2.H2,D1.X1.Q1 & #

T D2.X2.Q2,MTI 5T EREER. FEHAL
MR A X1(38.00 t- hm>) >X2(34.89 t- hm?) >DI
(33.38 t-hm™® >D2(28.92 t-hm™) >J2(23.22 t-hm>) >
Q1(21.44 t-hm™) >J1(20.71 t-hm?) >H2(20.01 t-
hm) >T1(19.49 t- hm>) >T2(18.43 t- hm>) >Q2
(18.38 t-hm™) >H1(15.93 t-hm?®). 25 BEKH, fEN
[ RGFEZH A () R SE MR 5 P2 5 T, DM-1 5 P &
55 VR 95 DLTE A 55 5 Rl RIS R 7, fir &
55 FW 1S LK 5115 o a AR RBUL S, 1M
BR 1V SIERA AN LR E Z5 .
24 XM
2 1L Al 0, 87 2R S0 2 25 AR R
1k

iE
FH O, BEAG EE 5 8 2 2540V ERRZERAR A R 25 IE A

F10 FEMEEHSRIMRES SRR

Table 10 Comparison of fruit traits and yield among different rootstock-scion combinations

S [E A WO ) Pl
Combination Single fruit mass/g Edible rate/% Soluble solids content/% Yield/(t-hm™)
11 113.86+9.93 d 0.55+0.02 ab 16.41£0.60 be 20.71+0.86 fg
12 105.66+14.80 de 0.57+0.04 a 16.41+0.72 be 23.2240.56 ¢
Tl 69.49+8.11 0.50+0.01 cd 15.61+1.18 cd 19.49+0.32 gh
T2 67.32+5.39 f 0.52+0.03 be 15.23+1.42 d 18.43+£0.59 h
Dl 97.84+5.46 de 0.49+0.03 cd 19.39+0.69 a 33.38+0.86 ¢
D2 90.58+6.17 ¢ 0.49+0.02 cd 18.91+£0.49 a 28.92+1.38 d
X1 188.02£17.04 a 0.53+0.03 be 16.8440.76 b 38.00+0.93 a
X2 177.40+37.58 ab 0.53+0.03 be 16.51+1.12 be 34.89+0.68 b
Ql 85.19+6.45 ef 0.44+0.03 ef 19.744+0.70 a 21.44+0.86
Q2 86.84+7.62 ef 0.40+0.06 £ 19.76+0.53 a 18.38+0.77 h
Hl 162.62+26.88 be 0.47+0.04 de 14.19+0.86 ¢ 15.93£0.85 i
H2 153.37424.40 ¢ 0.45+0.05 ef 14.04+£0.92 ¢ 20.01+0.88 fg
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K EHERSHFEREREILMX, 5RAZER
MR A OC, 3R B RO, REAG LUK, 1
SRR A S EEMAZER RL E B3 E
M, SR B 3 IEM S, R JA (L it ab
KRR I AE K  HBL 5 H K JA S B R
W2 EMOG, SRR A AL 2 R
FIEAHSG, R HBLEUK , I 8 AV By, i 5
HEIAGEFEVIMC iEE 5 ZR S EEW T E
EAHR, 5GAGEEWMEE NI, 5ABA S =
B FE A, R ZR & BRI T 5 BOE 11 GA
ABA 7] ReM ik ok AP E PR IR RS 2 ABA T &
L HBI 24 52 FAH G, 5 1AA & & 2R 3% 1EAH
K, RFABAH RS IAA GEEDIMK. RS
ZER T R AR R AR, b A 2 IE MG, IR
Feop AR RT , T 1A KA, P R .
2.5 ERP O

K SPSS Xif N [ il R AL A5 137 28 1 5 L Bl
b7 L 0E R ZR A HBI 25 11 > = iR bR IR
HEAT R 30T s DURFAEAE K T 1 bR, J2 04 A
By, BT TTER R Y 82.047% (£ 12) . FHSr P1 R
HEAE N 3.935, TR HE N 35.771%, 1 B H FEHEJA
& VHBL 7= 8 AT 2R KB s 5 P2 R AiEE N
2.164, TTHR R N 19.674% , 8 K 10045 8 2 2545
TAA % & ABA & & AUEEAL LE s 32 %2 P3AFAE(E N

* 12 ANEATEEA TR RS M A EE R TTRR R
Table 12 Rotated component matrix, eigenvalues, and

contribution rates of different rootstock-scion combinations

PR J%4) Component

Traits Pl P2 P3 P4
FRANIR # & JA content 0.877 -0.061 -0.274 0.045
WP E 5 0.809 0284 0.101 0.298
Hormone balance index, HBI

7418 Yield 0.797  0.190  0.157 -0.027
B 2E K % New shoot length 0.685  0.161 0242 -0.201
B %2542 New shoot diameter 0276  0.832 -0.255 -0.114
WG|k 2,18 7 2 TAA content 0.382 -0.796 -0.373 -0.032
VA TR 7 5 ABA content -0.258 -0.772 -0.450 -0.078
F8ifik b Scion rootstock ratio 0.447  0.723 -0.182  0.015
FRZFAZH S 5 ZR content -0.028 -0.014 0.876 0.041
J§i% 2 Survival rate 0380 0.074 0.719 -0.484
7585 % % 8 GA content 0.080 -0.003 -0.041  0.988
FF1E{E Eigenvalue 3935  2.164 1743 1.183
TR Contribution rate/% 35771 19.674 15.847 10.755
AR 35771 55445 71.292 82.047

Cumulative contribution rate/%

1.743, SRR N 15.847% , T B [H 142 s R 5 ZR
TR . R PARFAEH N 1183, TTER R N
10.755%, E EZ K1 2& GA & & .
2.6 ZEMITMN

A 4 Fh 32 B FAEAS 32 B3 BT B R RFAEAL o5
SVRFEAE I EEAE AR, SR T B o SR A
AR = B L BT E LSRG FE R E (FZRE) -
HER 13051, Z5 515 0 FE 4 K X1>D1>Q1>
D2>X2>J2>H2>T2>T1>J1>Q2>H1, iX £ I
P54 55 \DM-1 5 FIERR 9 5 LATE & 55 5 AR AT
MRy ETKESIL S, MEE] S MESTUEK
BES11SONREARE 15 7 T A 55 5. T2 4%
ER 12D BARE T T1(-1.58) , HF & 4 EHAH
I, R G R SIEP ARG A & Fl BRI 23 2%
o

R 13 FEMBASEAITNESSHR
Table 13 Comprehensive evaluation scores and rankings

of different rootstock-scion combinations

o F44 _
Combination F2 F3 F4  Comprehensive Ranking
score (F)
X1 12.62 138 -233 -0.07 538 1
D1 7.52 373 497 222 484 2
Q1 422 258 -139 3.61 2.66 3
D2 380 1.71 139 1.05 2.50 4
X2 050 2.10 038 089 0091 5
12 1.37 -0.03 -0.68 -0.99 033 6
H2 074 133 -129 -1.86 0.15 7
T2 -6.14 576 052 -0.13 -1.21 8
T1 -4.06 -0.73 250 -0.93 -1.58 9
J1 294 -295 129 0.09 -1.73 10
Q2 =797 -794 021 0.04 -5.33 11
H1 -9.73 -6.95 -557 0.51 -6.92 12
300

31 WARREREMFEENBEEARSHER
MHRIF N

VU7 55 SR T T KRBT R A FR 8 S AR
PR A AR A KR R AR RO A S IR 38 2
TR 511 S, PIILREWS R ATIA B REOR, Fi i &
BT, PR B ARAS . AR AR A AR IR SR 73 A TR
or B EL EEARE Y AR AR H M, A TR P
A 555 IR AR KL R S ARR O 3 45 2
WRFRTKAS S, RUPEHE S5 SIRAERKK
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B IR SR X Oy b B A K
G 7757 O FHBE e 7 B A

PO M A il A IR S B 1 FR AR AW FUAE
TR IR R 2 A T e E AR BUR S e, 4
AL IRVE 555 75 2R 5B AR I 05 98 05 1 R 0
Kb E S IBAKE SN SERFEZR, AW
ORI BARAKT , RH P 55 5 5 KB 511
SHA RFHPURNME. X 5ERALIRESE BT T
TEI 0 B A A 2 0 SEPIE /N B P I b 5
T TURE 299 fili AR R 5T SRS AR ) A, B @ I FH R
SRERN TP %5, VP Al R P PE R vT 52
i BRI A TS B0 MRS AN 7E A R A
i R0 A A T SRR IEAT T OB 1 AR BRI, T A
KPUmPEEE REZHE . ZENMETRIUE.
I, VG 555 BIPUR R A TE B SR R 564 T ok 58
S BI, B ESEN TR — P I0E
3.2 A EIRGTELE & IR IERUE R A MK 3T 5 50
e3:0pA

AN TRV LA PR 21 A ZKOT R W I s 36
(1 S DR 3%, SRR P B, 38 I P R A T
DRI b , 6 2 BSOS 265 1 PR DAk il AR AL SR IR S
(M E B bRz — AW T 12 A AR A 1)
I S e S AR K AR br CHTRS K 2R 55 gk
AT FEA A M, 45 SR 3R B AN [ e A 5 Al Al o ) (19 55
MPEFAEHEZER. DM-1 5 58K 1 SEUNE
55 5 MR A 2L A R R B AL S I g e A
WG G R B AR R bR BB T oAb L s B ok
15 5K 511 S E KRB B E KA i
i Fr 55 AR 9 S 7EAN [FVRG A b (1 45 B 3 LU A
R AN REZER . HENZEMEZE ST
BE5 AN R Sl B ) AR KR B R G (RN AT
R 52 2R 5 1l K () 200 BB A% 4 o1 R A 25 DA 2
V)3 22 ¥ RS 45 20K 230 5 TR 3R TR 52 0 o
33 FAEMBEEGREENREER S ENIERE
KHIF 0

TEG AR, MY m I & i B A I
55 SR AR, 5 A AR RS
ORI REEAVE . W TSR, 15|k £ R (TAAD 77 %87
F(GA) T K F (ZR) & TR (ABAD FISRFI R (JA)
5 PRI TR G S A AR AR AR S B, SR
T Y SO I L SRR R A Kk Bt
SR B R ThRE 2 K s, T R Y A K

RE PEERI 3 PR B LLTAA.CTK.GA A
F MR AL AN DL ABA JETH A2 40 1) B i
Fo BT 28 ARSI N WPl e £ (e ik
R G ESIHEE RS B WO Hriehs,
ARG B TR R BT N IR R M 3 A 24k
FRAE . 45 R R R AN Al A 8 2 1, 38 S o e el o {12
RO I 0] B R L 0 B R AR X L
Bl B A R ZE R E S, DR, MR
W R B0 B AR B A K R BUZE DI 5 - 4 i 7Y
AR o5 LA P FE BT, SRR 2K
RN ZEAR I 2B R s T P A 48 BB AR, B i AR
K2 2 W RANH], TEEH RIRLE . X — BRI
P2 5 PR AR K D TEAR KR 2 IR R
BNAS P R, B v I R S T 4R A0E R T AT Ak
To g PR AR (i 2R 40 P 73 24 5 G, S 2 T T g R ) 2
KEMBIESRE. LR RS THMEETER
il 4L G SRR R S e R — 8 i —
WIGAE T W P i g e A KX — AL
7 A o 0] 2, 0 A o A 4 Y TR R L
RACTEFEAE & B I R R S it T 0 A PR

.
34 TRBHEAAMEREKSRIRRR>E
iSE2ID)

AN TRl R AL 45 52 MR AR A A R SR S 7
B, BT B R R e BRI R s
R G AR B, B A KRS EE
B IER R, X5 2 RATEE AN AE S AT T A R
— 3 IE H R BN L AOE IR R R G KKy
AT J5 76 3R AR e AR SO e Rl ) DR 2 A AT AR A2
FAR M 7 AR R TERL , T SEI 7 . &
LG RRLL 5 A AL S R R T, (EARHT FU L
FRANAFAEA A AN [F) Tl A2 5 A2 SR SE AT % [ 2
BRIARRI M B EER, XRYE 55 51F N
Bl RIS AR 512 i Ao 160 SR SIS 7 7 W S ) I
THT B ST o %22 5 P e -5 AN S B il O F A
SRR R BRI K. AR TTE 2 DARA
SR Cln 3 58 MR 55D I o0t 5, H il AN 43
b B AR RS AR AT I I SO B AR ORI AR AL 5 T
AT O R AR ) oA A AN ) 5 A ds R
TR SARAAE YA AE 22 57, 3 BUR AR R SR 7
R MR RN AR BE R I AR AL 170 &
55 FRiA, n] BEIZAE ARA B A FL 4 B 2 O SRR
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S B R EAR R . DL, ASAIT FT A5 BROF AR R WA
ARTCIE T M A A o 1) 5, T 2 R W AE B it
AT A R 7 G B B AT A B3R T RN ) R AR 4
B ARRMGINE L BAL T R &R TEIR, 2t
5B I il Rl EL AR X SR SIZ it J5 T BSGFR) 5 WAL Al AT

o

=

2w

AR 56 308 T 0 AN [ il A 119 2B K AR B AN Rl
FEAH A G B S R R AR AR K S AR B R R S5,
T ANFERE A S5 A & IR F M, RGOTN
T VU 555 15k A J7 THI R 7 7 DA R - F2 78
P BIERE A . PEA S5 SAEM T & R FRET
A IR R K E S B ER T KE
5115, aJ$2HT 6~10 dik B i bn e, 2 3 B AR K
FIHIE RAG A . Al B B 5 ARG A, AN [F) il A
A BT R G AR K R T HR B 1)
PRI PR, DM-1 5 P& 5 5 R 9 S TR
5SS TR ERWEAE MES T HHSHEKE
S11SAA FRIE A, 1 G4 1 SEFFTA FG
R ER . AHREHGETFNERANEERE
A AR B R A AR B K A RS AP AL I F Tt
TZEKE.
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