BB 2 R 2025,42(2): 314-321

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20240567

i"“ﬁ%#ﬁnnf Eﬁ%&TH%&%nnﬂl

R R FXE,H BAZKMER, I F
T MR e I 97+ AL TR G R o s O AL T BT T 9 92005 AL L 063299

1 LB ER G 3 SR JCE IR A = I S o 1o R, 4 000 0 i k38 S il A o 7 32 T AT s e 5 30 o o 26 B 4
BN, SR AR SRR SR R G e A . SRR T 4 B 1S R R R A 18 AN SR AR
ﬁ?ﬁuﬁcbﬁ%‘hnﬁ%% o R I RS R I A P T L A K B I ) S R ) B S b, R 0 B R S 1 R R
AR FERE A B3 P DS SR YA AT Gi i1 J5 A T, 18 AN b Pl B A 10 ¢ 1 s BR A AE 90% DA I, #5748 1 8 & 1 10 R 47 e
ﬁnﬁﬁtikimﬁ& W& /NI AR R AN ™ 2 5 FH (B SRF0 8 B0 T 2, Al A AN A A L bl 5 ) P 3 o
BAELE VIR AN T8 R, & 1 RN TE & 33 1 5 B8 S I 5 5 5B MIGHR AT B Al , 3257 2 5 0 AR
Eikg%ﬂﬁﬁ%%uiﬂ%fmﬁi,E$2vE%T§%3$§EtOK B LE b, SRR AR AR S K 2 B TR P G
SRR ASCEA BN FIASERC . BT 45 SR 36 R 1 5T 3 TR A 5 T N AR T jjﬂﬁﬂ%1m}§,jyn&~ﬁﬁ
Ft BRI AE G SE AE ARE T VRN L 25 5 T BRI SEA , (RN g b At 3 S e 5 AR T T AT

SEHRIR) : BRI SE T ER SRR s 15 G 2 s R A« R 3 SR A =

FE S :S661.1 RRFRRRAD: A N EHRS:1009-9980(2025)02-0314-08

Study on the compatibility of a new salt-tolerant Malus x robusta ‘Yan-

xing’ rootstock with different apple cultivars

SONG Shuang, GUO Wenjing, MENG Jie, HU Aishuang, XING Chungiang, SUN Yu’

(Institute of Coastal Agriculture, Hebei Academy of Agriculture and Forestry Sciences/Saline-alkali Land Greening Technology Innova-
tion Center of Hebei Province/Key Laboratory of Plant Salt Tolerance in Tangshan City, Tangshan 063299, Hebei, China)

Abstract: [Objective] Soil salinization leads to the inability of apples to grow normally, affecting the
sustainable development of the apple industry. The salt tolerance of apple tree depends mainly on the
rootstock. The grafting compatibility of the rootstock with scion variety is a prerequisite for normal
growth. The graft survival rate is the most direct index to show the grafting compatibility in the short
term. The study aimed to investigate the grafting compatibility of the salt-tolerant rootstock Yanxing
with apple cultivars. [Methods] 2-years old nursery trees propagated bu tissue culture of the new salt-
tolerant Malus x robusta ‘Yanxing’ were used as rootstocks. 18 apple cultivars were selected as scion
varieties. The survival rate of the grafting units, the healing state of the grafting unions, the height and
thickness of the scion part, the thickness of the rootstock and the ratio of the thickness of the rootstock
and scion of each grafting combination were recorded in the end of the first growing season. The field
compatibility constant (FCC) > or << 2.0 indicated that the diameter of rootstock was too thick or thin,
the grafting compatibility was poor. The comprehensive evaluation of the grafting compatibility was
represented by the average membership degree. A larger average value of membership indicated a stron-

ger affinity. [Results] The survival rates of the grafting unites of the 18 apple cultivars with the root-
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stock were over 90%, and the healing of grafting unions were good. Among them, the survival rate of
Fuji and Changping No. 8 was 98%. The survival rate of Jinzhou Red Fuji and 12-20 was relatively low
(90%). The growth of scion and rootstock was relatively balanced, showing a slight phenomenon of
small feet. In contrast, the grafting unions of Jinzhou Red Fuji and Orin with the rootstock was slightly
uneven, with several nodules. Among the growth indexes, the thickness of the different scion varieties
had great difference, and the thickest one was Changping No. 8 and the thinnest one was Orin was. The
thickness ratios of the rootstock-scion of Venus Gold, Gala and Fuji were closest to 1, while those of Ji-
ping No. 2 and Jinzhou Red Fuji were relatively far from 1. Fuji, Venus Gold, Jiping No.1, Changping
No. 8 and Jiping No. 5 showed the best grafting affinity with Yanxing. According to the rank of average
membership, Fuji had the best compatibility with Yanxing. Jiping No. 2 showed a short-term affinity
phenomenon and died in the third year of growth. Orin showed the phenomenon of yellow leaves and
slow plant growth in the third year after grafting. [Conclusion] Yanxing as rootstock had good grafting
compatibility with most apple cultivars. The grafting compatibility of Fuji and Venus Gold with the root-
stock was best. The grafting compatibility of Jiping No. 2, Jinzhou Red Fuji and Orin with Yanxing was
slightly poor.

Key words: Malus % robusta ‘ Yanxing’; Salt-tolerant apple rootstock; Graft survival rate; Graft com-

patibility; Apple production in saline-alkali land
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Table 1 The name and origin of apple scions

R Y N K %5 e N N
No. Name Origin No. Name Origin
1 ¥ P R 10 Bl E R RRHT T

Jiping No. 1 Shijiazhuang Institute of Fruit Trees Pingyan Changli Institute of Fruit Trees
2 M2 P R T 11 BT SE & bW

Jiping No. 2 Shijiazhuang Institute of Fruit Trees Changping No. 8 Changli Institute of Fruit Trees
3 M5 T R T 12 4-18E BRI

Jiping No. 5 Shijiazhuang Institute of Fruit Trees Changli Institute of Fruit Trees
4 N A T R T 13 12-20 SE & e

Jinzhou Red Fuji Shijiazhuang Institute of Fruit Trees Changli Institute of Fruit Trees
5 He i T R IT 14 R A

Huashuo Shijiazhuang Institute of Fruit Trees Fuji (Local) Local
6 L T R T 15 MW A

Harlikar Shijiazhuang Institute of Fruit Trees Red Delicious Local
7 EICED) P R T 16 T A

Gala (Shi) Shijiazhuang Institute of Fruit Trees Golden Delicious Local
8 wLED SE e 17 MLy (A ) Al

Fuji (Chang) Changli Institute of Fruit Trees Gala (Local) Local
9 BV SE e 18 AR Al

Yuguan Changli Institute of Fruit Trees Orin Local
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Table 2 The survival rate of different scion grafting and the healing of grafted union

v T4 B 2 EORATEN i BHRIERE ORI

Cultivar Survival rate/%  Healing of grafted union Cultivar Survival rate/% Healing of grafted union

1T 96.7 S JE SRR AR R T A Eaid] 96.0 S TE RN TRRIR e

Jiping No. 1 Smooth, no obvious big or small foot Pingyan Smooth, no obvious big or small
and tuberculate foot and tuberculate

FE2T 933 S T8 S RN AR R A B¥8T 98.0 S 0 S RN ERIREIR S ke

Jiping No. 2 Smooth, no obvious big or small foot Changping Smooth, no obvious big or small
and tuberculate No. 8 foot and tuberculate

W55 93.3 ST T8 S /N EPRRER 9 4-18E 94.0 ST 0 B S R/ EIRIR IR SR

Jiping No. 5 Smooth, no obvious big or small foot Smooth, no obvious big or small
and tuberculate foot and tuberculate

EMLE L 90.0 W AT ANT- 5, W AT /N EIRR IR S 12-20 90.0 ST T8 B SR/ ERIR IR SR

Jinzhou Slightly out of flatness, slightly big
Red Fuji or small foot and tuberculate

HET 93.3 S S TC ISR/ IR R A
Huashuo Smooth, no obvious big or small foot

and tuberculate

ST S 0 ISR/ NI IR SR A
Smooth, no obvious big or small foot
and tuberculate

P TGS RN R IR 5
Smooth, no obvious big or small foot
and tuberculate

ML 96.7
Harlikar

LCEVACED) 93.3
Gala(Shi)

FLE) 98.0

Fuji(Chang) Smooth, no obvious big or small foot
and tuberculate

BN 96.0 P TE RN R AR S

Yuguan Smooth, no obvious big or small foot

and tuberculate

Smooth, no obvious big or small
foot and tuberculate

BLORH 967 P S TG /N IVRTR IR S

Fuji(Local) Smooth, no obvious big or small
foot and tuberculate
AWl 93.3 ST TE TSR/ IR IR

Red Smooth, no obvious big or small

Delicious foot and tuberculate

Fooh 93.3 P JE IS RN R IR 5

Golden Smooth, no obvious big or small

Delicious foot and tuberculate

R (A4 933 S JE RN ERRIR 2

Gala(Local) Smooth, no obvious big or small
foot and tuberculate

RN 93.3 WA AN FHERVINEL, A BRI

Orin Slightly out of flatness, slightly big

or small foot and tuberculate
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Table 3 The growth of different scions
A PR FERERL T A KL fitif b FH [ 35 0 08 5
Cultivar Scion length/m Scion thickness/cm Rootstock thickness/cm Rootstock-scion ratio FCC
WS 1.10 4.46 4.06 0.91 1.95
Jiping No. 1
B2 0.85 4.17 3.65 0.87 1.86
Jiping No. 2
HIS S 0.92 4.13 3.80 0.92 1.96
Jiping No. 5
TN E + 0.82 2.99 2.63 0.88 1.88
Jinzhou Red Fuji
£ 0.88 3.76 3.36 0.89 1.85
Huashuo
el 4 1.02 4.73 4.46 0.94 1.97
Harlikar
7 CAD 0.85 3.43 3.24 0.94 1.96
Gala (Shi)
B ED 1.15 4.84 4.50 0.93 1.96
Fuji (Chang)
BV oA 1.01 4.44 4.06 0.91 1.90
Yuguan
S 1.02 4.16 3.82 0.92 1.92
Pingyan
SERES 0.98 4.96 456 0.92 1.91
Changping No. 8
4-18E 0.93 4.19 3.74 0.89 1.87
12-20 0.90 3.87 3.48 0.90 1.89
[En N 1.08 4.83 456 0.94 1.98
Fuji (Local)
AW 1.01 3.47 3.21 0.93 1.91
Red Delicious
W 0.97 3.34 3.00 0.90 1.91
Golden Delicious
7 (A 0.85 3.57 3.17 0.89 1.90
Gala (Local)
Fk 0.75 2.57 2.35 0.92 1.91
Orin
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Table 4 Membership function analysis of graft compatibility indexes

g ek AUE
A Membership function value HEFE
Cultivar PR PR fiti AR E A b MR EH HE Sort
Scion length  Scion thickness ~ Rootstock thickness ~ Rootstock-scion ratio  FCC Mean value
AR 0.88 0.79 0.77 0.57 0.77 0.76 4
Jiping No. 1
HIS S 0.43 0.65 0.66 0.71 0.85 0.66 6
Jiping No. 5
TN E 0.18 0.18 0.13 0.14 0.23 0.17 17
Jinzhou Red Fuji
1B 0.33 0.50 0.46 0.29 0.00 0.32 15
Huashuo
el 4 0.68 0.90 0.95 1.00 0.92 0.89 3
Harlikar
7 CD 0.25 0.36 0.40 1.00 0.85 0.57 9
Gala (Shi)
wCED 1.00 0.95 0.97 0.86 0.85 0.93 2
Fuji (Chang)
K 0.65 0.78 0.77 0.57 0.38 0.63 8
Yuguan
AL 0.68 0.67 0.67 0.71 0.54 0.65 7
Pingyan
SERES 0.58 1.00 1.00 0.71 0.46 0.75 5
Changping No. 8
4-18E 0.45 0.68 0.63 0.29 0.15 0.44 11
12-20 0.38 0.54 0.51 0.43 0.31 0.43 12
& ORI 0.83 0.95 1.00 1.00 1.00 0.96 1
Fuji (Local)
AW 0.65 0.38 0.39 0.86 0.46 0.55 10
Red Delicious
WL 0.55 0.32 0.29 0.43 0.46 0.41 13
Golden Delicious
LCETAQZN D) 0.25 0.42 0.37 0.29 0.38 0.34 14
Gala (Local)
F-#k Orin 0.00 0.00 0.00 0.71 0.46 0.23 16
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