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Distribution of branch composition, fruit quality and yield within the

tree canopy of Regal Gala/Malus hupehensis Rehd. by top grafting
LI Hongjian, YU Nianwen, SONG Zhe, ZHANG Xiumei, LI Chenghui, HAN Lihong, LIU Ying,

ZHOU Jiaxu
(Liaoning Institute of Pomology, Yingkou 115009, Liaoning, China)

Abstract: [Objective] The stock-scion combination of Regal Gala with rootstock of Malus hupehensis
Rehd. served as the experimental samples, which were top grafted. The spatial distribution characteris-
tics of branch composition, fruit yield and fruit quality were investigated in different canopy layers, so
as to provide a reference for the technical optimization and improvement of fruit quality with this culti-
vation mode in cold regions of Liaoning province. [Methods] Three types of samples, including Regal
Gala on the interstock of GM256 and rootstock of M. hupehensis Rehd., Regal Gala on the rootstock of
M. hupehensis Rehd. (top grafting), and Regal Gala on the rootstock of M. hupehensis Rehd. (low graft-
ing), were used as experimental materials. In 2020, the basic development status of the test trees was in-

vestigated, and indicators included trunk diameter of variety and rootstock, tree height, canopy width
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(east-west and south-north), coverage rate, efc. The experimental tree was divided into 4 layers accord-
ing to the canopy height, and the number and proportion of branch types (long shoots, medium shoots
and spurs) at different canopy heights were investigated. The differences in fruit yield and quality at dif-
ferent canopy heights among the tested materials were compared. Surveyed indicators included fruit
mass, fruit shape index, firmness, soluble solids, titratable acidity, TSS/TA ratio, color difference value
(L, a, b), etc. [Results] The growth rate of tree height, canopy width and coverage rate of Regal Gala
on the rootstock of M. hupehensis Rehd. (top grafting) was higher than that of Regal Gala on the inter-
stock of GM256 and rootstock on M. hupehensis Rehd.. There was difference in the growth rates be-
tween the rootstock of M. hupehensis Rehd. and the interstock of GM256. The results showed obvious
differences in the variety/rootstock ratio of the apple tree. Regal Gala on the rootstock of M. hupehensis
Rehd. (top grafting) showed a ‘small foot” (The scion overgrows the stock), but a ‘big foot” in Regal
Gala on the interstock of GM256 and rootstock of M. hupehensis Rehd.. The number of branches and
the proportion of spurs with Regal Gala on the rootstock of M. hupehensis Rehd. (top grafting) were
higher than those of Regal Gala on the interstock of GM256 and rootstock of M. hupehensis Rehd., and
Regal Gala on the rootstock of M. hupehensis Rehd. (low grafting). The numbers of branches of Regal
Gala on the rootstock of M. hupehensis Rehd. (top grafting), Regal Gala on interstock of GM256 and
rootstock of M. hupehensis Rehd., and Regal Gala on the rootstock of M. hupehensis Rehd. (low graft-
ing) were 96.88 x 10* No. - hm™, 78.11x 10* No. - hm*and 86.51 x 10° No. - hm™, respectively. The
branches of Regal Gala on the rootstock of M. hupehensis Rehd. (top grafting), or on the rootstock of
M. hupehensis Rehd. (low grafting) were mainly distributed within a canopy height of 2.00 to 3.00 m or
greater than 3.0 m, accounting for 43.51% and 45.37% of the total number of branches, respectively.
The height from 1.00 to 2.00 m was the main distribution area of Regal Gala on the interstock of
GM256 and rootstock of M. hupehensis Rehd., accounting for 47.96% of the total number of branches.
There were differences in the spatial distribution of spurs within the tree crown between Regal Gala on
the rootstock of M. hupehensis Rehd. (top grafting) and Regal Gala on the interstock of GM256 and
rootstock of M. hupehensis Rehd.. The spurs of Regal Gala on the rootstock of M. hupehensis Rehd.
(top grafting) were mainly distributed in the canopy height of more than 2.00 m, accounting for 56.77%
of the total number of branches. The spurs of Regal Gala on the interstock of GM256 and rootstock of
M. hupehensis Rehd. were mainly distributed in the canopy height of 1.00 to 3.00 m, accounting for
59.31% of the total number of branches. Fruit mass, fruit index, firmness, titratable acidity, L and a val-
ues of color difference with Regal Gala on the rootstock of M. hupehensis Rehd. (top grafting) were
higher than those of Regal Gala on the interstock of GM256 and rootstock of M. hupehensis Rehd. with-
in the same height of the canopy. The fruit quality within different canopy heights were compared, and
it was found that the fruit firmness and titratable acidity of Regal Gala on the rootstock of M. hupehen-
sis Rehd. (top grafting), the rootstock of M. hupehensis Rehd. (low grafting), or interstock of GM256
and rootstock of M. hupehensis Rehd. decreased with the increasing of canopy height, while TSS/TA
value and L, a, b values of color difference showed an upward trend. At the canopy height from 2.00 to
3.00 m, the fruit mass, fruit index, and soluble solid content with Regal Gala on the rootstock of M. hu-
pehensis Rehd. (top grafting) were the highest. Fruit mass and fruit index of Regal Gala on the inter-
stock of GM256 and rootstock of M. hupehensis Rehd. were the highest at the canopy height of 1.00 to
2.00 m, soluble solid content was the highest at the canopy height of 2.00 to 3.00 m. Fruit mass of Re-
gal Gala on the rootstock of M. hupehensis Rehd. (low grafting) was the highest when the canopy
height was from 2.00 to 3.00 m, and soluble solid content was the highest at the canopy height of more
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than 3.00 m. There were significant differences in the distribution of fruit yield at different canopy
heights. The fruit yield of Regal Gala on the rootstock of M. hupehensis Rehd. (top grafting) or (low
grafting) were mainly concentrated in the spatial areas of more than 2.00 m, accounting for 69.79% and
75.55% of the total yield of the tree. The fruit yield of Regal Gala on the interstock of GM256 and root-
stock of M. hupehensis Rehd. was concentrated from 1.00 to 3.00 m, accounting for 74.59% of the total
production. Therefore, it can be seen that the concentrated distribution of fruit yield with Regal Gala on
the rootstock of M. hupehensis Rehd. (top grafting) or (low grafting) were in the upper and middle parts
of the tree canopy, while Regal Gala on the interstock of GM256 and rootstock of M. hupehensis Rehd.
was in the middle part of the tree canopy. [Conclusion] Using M. hupehensis Rehd. as the rootstock
and adopting top grafting method, the Regal Gala apple tree had larger coverage rate, more total branch-
es, higher proportion of spurs, and better exterior fruit quality. The canopy height from 2.00 to 3.00 m
was the concentrated area for the distribution of branches and fruit yield in the tree of Regal Gala on the
rootstock of M. hupehensis Rehd. (top grafting). The characteristics of fruits produced in this canopy ar-
ea were that fruit mass was higher, fruit index was better and soluble solids content was higher. The Re-
gal Gala on the rootstock of M. hupehensis Rehd., in which top grafting was adopted was suitable for

application and promotion in the apple orchards in cold regions of Liaoning province. They were not on-

ly easy to manage, but also conducive to increasing yield and income.

Key words: Apple; Branch composition; Quality; Fruit yield; Tree canopy

Hh [ 3 BT A T TR A AR AR ) B 2 AR AR A A
S AR 1, 354 25 4 2 T [l S AR 20 4k HLARAL
BIMCEBRAEN A RO R S g R T R e
o GRRAE, S R R T, DRV R B R R
Drel S 8 H N FH B )2 DB T s 30 S SRR 2
BIRBE A AR 2R 52, R AR B K R
HERE., UTAFERETR . EADLT, M,
M26.MM106 25 M % .MM Z %Ak [ MRS A % 31
IR, TR T 73 FR AL R BE 22 R ) il 1
B, GM256 fili A R 2 PR 4T L F R 58, 1E
)il 75 3L 7 3 SRR AR RS R 2 M. AR S SRR
B Az A v, B R GM256 B AL Ta] Bl P 3 SRR K 5
LR A 55 5 A AN L e 2 P R S SR S
TR JOT G AT A 35 4 A5 I AL, 71 R A 4 A R
5E MEAN S BRI 3R

WA T 2 SRR AR K B T AR RO BRI R
ZREERIRE R, Sk 2 A IR RE S IR T S S I
BRI 2R e R R K AR ST R B AT
Itk 2% 28 AL R AR AR A4S 3R 5 A B AR K 3B, SEE TR
AR 5 5 AR SR e e A B A R B
AN FE R I, LAF B E A MRS AS , SR o i e 77
IR ] DL A, S IRIBR b R U
B B R I 1 i B A o R SR A

U AP AR R A AR I T FE S R 22 M
FHUSY, Bl A 5 W B A0S S g 7K 23 BEDR A ) A%
R, QEUE)ZE WS IR RS R R A
Z RN KT B R A R R AR R R
SR 68 2 PN A A 8 ) AR R S 5 7 Y A ) A3 A
FE RV R WARIE . 2B 7 AT 70 o DA o7 d %
75 2 I 4~ R A () 38 B e, DU
A7 45 42 77 A TR AT R Hr /-~ &8 2 () FE 4k
HH ) i T PR 2/ GM256/°F &l 25 il 5 R, R Gk
PP v 27 T TN L P 3 SR e S 2 R R
S 7 A B () 25 T 2 A o R, RO T SRR A
SRR R F T B AL G B T SR T
SRR AL AT Tt P S FH 2 (IR AR 4R

1 BRIk

WIS TE I 748 SR B 0F 78 B 3 B 00 X 3
7, IR X IR E L, FIEANR S E O, G
)8 1.33%, A & &N 0.64% , BB & &N
70.3 mg-kg', A E BN 107 mg-kg'. AR
A1) AR A B, k) el 25 Mo A 78 26, 6 666.7 m* it
HLUAE 3500~4000 kg
1.1 XA

BRI 3 AN AL, S SR R O IR il B



890 3 i)

S

413

A BN IR fAF B GRS IR F 7 &
B 7 (R 328) AN 337/GM256/°F- B flE 7% . 2011 4E 3%
Zo R, INVEBL/°F B B 2% (e ) 2 i 5 A CRI A 3
TR ST B A A K T oy 4 A v o 1 4 B
- B FH 2R RG A PE B HL T 60 em Ab) T /T B A
B B B AR CF B A A SR, KN
10 cm) AR £7/GM256/°F- & & 45 1l i 1 AR CF &
FE 25 F1 GM256 43 T A 9 BE il R0 A (1R, 35 il A A
J) fili K 23 590 9 10 em A1 30 em) .« #RFEFRATEE AN
2.50 mx4.00 m, 17 [ Ay AL T7 ), % HE 5 47 B R T
Br 7R, FERECE B PR .
1.2 REHE

T e B A K AR — B T U () R A
30 4% 2020 4= 9 H AR R 530 D B A% oy Tt A28 (R
PEAN R AT 1D, T B 5 R /Y=t 48 (AR D /AT x
100 s F) F i b = RO & 5 B RRS A 5042 11 1 50
THEES em A T EHAZ . b, W F2/GM256/
S &S A R 2 A R R T BRI & GM256
TR EUE 3% e 2 0 4% 10 0715 B il 58 A A
by D 2 TS 4 A% 4 A ek 2 4% 18] (0~1.00 m >1.00~
2.00 m.>>2.00~3.00 m £1>3.00 m) , 43 | i & A 7] 7t
JA W BB R R AR, Gt A S A S AR,

K. BHREEANTEIE A 2 0l R4 50 SRS, T
e R SLAH bR . S B R & AR IR o
1022 N o 1 T SN = S = S A = R
FE R A e A AT R 2 R A = 43 A FH GY-1
RURE FE 1H DR-103 B HL 7 0% 5 RN R Bl i o ¥23
€ B 75 8 R H 8 72 11 (Konica Minolta CR-
400, USADMISE s W 5E B A AS [F] 5k J22 9 RS = &, o
SRR S R I 2 1) 43 A A
1.3 BURLES S

B G5 vh K H Excel A 28 53 Hr >k H SPSS
13.0 45 73 Bk A

2SR5

21 WEETFER HEMNEENER

AN R iy A S%of W P oy S SRR = B AR 1 5 1)
TR, IR/ B RS (e PO 47 /~F & &
FURED SRl £ B4R SRR A R w1 I/
GM256/°F B 7% , VL $7/°F B 4% Gy ) il K 32
T B AR T 00 T & S (KD A i i/
GM256/°T- Bt 45 . 7Ek 5 A4 = o, I fr/ 1 &
7% G ) 39 R R BN RN IR, T e
W17/ GM256/°F- B fi 2R IR “ KT IS

R1 FESAERFERRNETFERMZM
Table 1 Effect of different rootstocks on the trunk diameter of variety and rootstock of Regal Gala apple tree

TR A FF H.4% Trunk diameter

Rootstock-scion combination bRl Variety/cm Tili K Rootstock/cm m /il A Variety/rootstock
TN/~ (2l 4 (o) 16.02+0.32 b 13.40£0.42 b 1.20+0.02 a

Regal Gala/Malus hupehensis Rehd. (top grafting)

NS iz /T B A (4 17.34+0.30 a 15.92+0.37 a 1.09£0.02 a

Regal Gala/M. hupehensis Rehd. (low grafting)

NN F7/GM256/°T- (2 i 4 14.2440.17 ¢ 16.79+0.43 a 0.85+0.02 b

Regal Gala/GM256/M. hupehensis Rehd.

A« R o [E) B S AN ) B R 7 S 3 (p<<0.05). FAl.

Note: Different small and capital letter with in the same column indicate significant difference at p<<0.05 level in the Table or Fig. The same below.
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Table 2 Effect of different rootstocks on the canopy width of Regal Gala apple tree
fili A & e 4% Canopy width/m Ban
Rootstock-scion combination Tree height/m %74 East-west 4t South-north Coverage rate/%
[UEEIE R PN G D) 4.08+0.07 b 2.95+0.04 b 2.45+0.08 b 73.85+1.07 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TRV oz /1 (2 i 2 (1) 4.43£0.14 a 3.36£0.20 a 2.93£0.17 a 84.05+4.98 a
Regal Gala/M. hupehensis Rehd. (low grafting)
HHIEH/GM256/F &l 4% 3.89+£0.19 ¢ 2.58+0.13 ¢ 2.23+0.06 ¢ 64.55+3.23 ¢
Regal Gala/GM256/M. hupehensis Rehd.
F3  RERAS TR R R AR
Table 3 Effect of different rootstocks on the total branches of Regal Gala apple tree
FlO A Fi 41 LA The proportion of different branch types/% R
Rootstock-scion combination Total branches/
-SC1 1 1 —
£:4% Long shoots #H% Medium shoots %1% Spur shoots (x10* No-hm™)

MR/~ F- & B8 Crrdde) 7.56+0.26 ¢ 15.66+0.84 ¢ 76.78+0.81 a 96.88+2.98 a
Regal Gala/M. hupehensis Rehd. (top grafting)
TRV oz /P (2 i 2 (A4 15.15¢1.12 a 20.74£1.70 a 64.11+2.81 ¢ 86.51+2.86 b
Regal Gala/M. hupehensis Rehd. (low grafting)
HHIEH/GM256/F & #l 4% 9.10£0.70 b 18.45+1.07 b 72.45+1.45b 78.11£2.63 ¢

Regal Gala/GM256/M. hupehensis Rehd.

R4 NERAARITIRERE R B R ARG

Table 4 Effect of different rootstocks on the branch proportion within the canopy of Regal Gala apple tree

B AL

5Y53s

ot Th A A The proportion of different branch types/%
Crown height/m Rootstock-scion combination K s 4 Total branches/
¢ & B G (x10* No-hm™
Long shoots Medium shoots  Spur shoots

0~1.00 LR =R PN D) 0.92+0.06 ¢ 2.47+0.18 b 0.82+0.09 b 4.08+0.17 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 37/~ BB 4% (AR 1.724£0.19 b 2.54+0.20 b 0.92+0.14 b 4.47+0.18 b
Regal Gala/M. hupehensis Rehd. (low grafting)
TS $7/GM256/F & i 4% 3.1240.34 a 3.68+£0.21 a 3.42+0.18 a 7.98+0.39 a
Regal Gala/GM256/M. hupehensis Rehd.

>1.00~2.00 TN 7/~ B i 4% ) 2.66+0.14 ¢ 3.33+0.21 ¢ 19.19+0.48 b 24.39+0.59 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 37/~ B 4% () 5.10+£0.16 a 4424033 b 10.57+0.60 ¢ 17.38+0.54 ¢
Regal Gala/M. hupehensis Rehd. (low grafting)
VR 7 /GM256/°F & it 45 3.30+£0.18 b 5.65+0.27 a 39.01+1.53 a 37.46+1.13 a
Regal Gala/GM256/M. hupehensis Rehd.

>2.00~3.00 TR 7/~ B A G 2.04+0.32 b 5.44+0.30 b 36.03£0.55 a 42.15+0.80 a
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 37 /- G2 2% (A48 2.89+0.32 a 6.72+0.30 a 21.07+0.55 b 25.40+0.80 b
Regal Gala/M. hupehensis Rehd. (low grafting)
RIS 47 /GM256/°F B Bl 4% 1.67+£0.15 ¢ 5.86+0.32 b 20.30+0.80 b 21.74+0.72 ¢
Regal Gala/GM256/M. hupehensis Rehd.

>3.00 TP 437 /1 B EH 4% ) 1.94£0.18 b 441030 b 20.74+0.56 b 26.25+0.91 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 37/~ G2 % (A48 5.56+0.25 a 7.35+0.28 a 32.45£0.56 a 39.24+1.18 a
Regal Gala/M. hupehensis Rehd. (low grafting)
N 47 /GM256/°F- &l 2% 1.01£0.14 ¢ 3.27+0.35¢ 9.71+0.70 ¢ 10.9340.60 ¢

Regal Gala/GM256/M. hupehensis Rehd.
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Table 5 Effect of different rootstocks on the fruit quality within the canopy of Regal Gala apple tree

N =2 =l Tt FlgH LT ESIZiE fili
Crown height/m Rootstock-scion combination Single fruit mass/g  Fruit figure index Firmness/(kg-cm™)
0~1.00 TR /T B A A% ) 213.90+5.43 a 0.80+0.01 a 8.96+0.06 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TP 437 /1 B2 2% (32 209.90+4.23 b 0.80+0.01 a 9.04+0.12 a
Regal Gala/M. hupehensis Rehd. (low grafting)
TN H7/GM256/°T- & fH 5% 204.90+5.99 ¢ 0.78+0.01 b 8.44+0.12 ¢
Regal Gala/GM256/M. hupehensis Rehd.
>1.00~2.00 TP 437 /1 B2 2% (g 225.30+3.58 a 0.82+0.01 a 8.80+0.09 a
Regal Gala/M. hupehensis Rehd. (top grafting)
T 7/~ B % (A 223.90+5.79 a 0.81+0.01 a 8.89+0.12 a
Regal Gala/M. hupehensis Rehd. (low grafting)
NHIE $7/GM256/°F- B it 4% 222.30+4.69 a 0.81+0.01 a 8.32+0.11 b
Regal Gala/GM256/M. hupehensis Rehd.
>2.00~3.00 eSS PN 230.60+2.84 a 0.84+0.01 a 8.54+0.11 a
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 437/~ B2 4% (AR 226.50+3.98 b 0.83+0.01 a 8.58+0.17 a
Regal Gala/M. hupehensis Rehd. (low grafting)
M H7/GM256/°F- & i 4% 215.66+3.16 ¢ 0.79£0.01 b 8.19+0.12 b
Regal Gala/GM256/M. hupehensis Rehd.
>3.00 TVE 7/~ B A G 227.70+4.00 a 0.82+0.01 a 8.36+0.11 a
Regal Gala/M. hupehensis Rehd. (top grafting)
TR 437/~ B 4% (AR 219.40+6.80 b 0.82+0.02 a 8.44+0.13 a
Regal Gala/M. hupehensis Rehd. (low grafting)
TS H7/GM256/F & i 4% 213.20+3.16 ¢ 0.80+0.01 b 8.04+0.09 b

Regal Gala/GM256/M. hupehensis Rehd.

R A% (i) B SR i IR T Fa B e J2 = >2.00~
3.00 m P PRI ERAE fe v 5 T R VL /P 2 2% (IR
T S F7/GM256/°F & it %% 43 5l A >2.00~3.00 m
1>1.00~2.00 m. £ A6 )2 = FE A, TP /o1 &2
B 7 ) B L ot 5 SRR 48 25 Al FE vy T T hr/
GM256/°F B %% .

AN [E)Fil A X6 TR PO 7 3 SRR 7t 2 PN SR I i I ) 5%
Wa) U1 6 B , AEAS [R5k J2 1 B2 A, TP /1 & i 25
) AR 337/ GM256/°F B 8 45 76 )2 1 >2.00~

3.00 m P [ 5 S ] v P T T 470 o dpe e 1T O P/
- B R (I3 N7 )2 = >3.00 mo. B o2 =
FEE (R 3G 0, A [ il A 2 1) VR A SR 2 ) i o R
B AE R L A3 ) BN B A BT AR R A . FEA
IF) 72k J2 1 B A WL 37 /1 (2 % (i 428 ) SR sz [ R L
A IS $7/GM256/~F &l 4% = I /-7 &
FCRED.
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Table 6 Effect of different rootstocks on the fruit quality within the canopy of Regal Gala apple tree
ek 22 e iy ey wCR B [ TE4) wCrA] T E LD Lz
Crown height/m Rootstock-scion combination Soluble solids content/%  Titratable acidity content/%  TSS/TA
0~1.00 TR~ S A (Re) 11.91£0.23 a 0.2740.01 a 45.05£2.34 a
Regal Gala/M. hupehensis Rehd. (top grafting)
T S/~ & R (I 11.56+0.16 a 0.28+0.02 a 42.48+2.55 b
Regal Gala/M. hupehensis Rehd. (low grafting)
TV H/GM256/°F- & it 7% 12.02£0.18 a 0.26+0.02 a 46.23+333 a
Regal Gala/GM256/M. hupehensis Rehd.
>1.00~2.00 TS/~ BT (Re) 11.97+0.09 b 0.25+0.02 b 48.19+3.94 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TN R/~ G R (I 11.65+0.38 b 0.27+0.01 a 43734232 ¢
Regal Gala/M. hupehensis Rehd. (low grafting)
TV H/GM256/°F B 7% 12.43£0.13 a 0.24+0.01 b 51.79+2.39 a
Regal Gala/GM256/M. hupehensis Rehd.
>2.00~3.00 TSR/~ BT (Re) 12.81+0.21 a 0.24+0.02 a 54.49+3.78 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TN Fr/~F & R (I 12.43£0.20 b 0.25+0.01 a 49.92+3.02 ¢
Regal Gala/M. hupehensis Rehd. (low grafting)
M H/GM256/°F- B i % 12.92+0.12 a 0.21£0.01 b 61.52+4.32 a
Regal Gala/GM256/M. hupehensis Rehd.
>3.00 TR/~ S () 12.39+0.32 b 0.22+0.01 a 55.56£3.28 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TN Fr/~F & R (I 12.64£0.34 a 0.23£0.01 a 54.72+3.92 b
Regal Gala/M. hupehensis Rehd.(low grafting)
VL H/GM256/°F B it 2% 12.75£0.24 a 0.20+0.01 b 64.72+3.85a
Regal Gala/GM256/M. hupehensis Rehd.
R7 TREBEAII IR SRR EERR L EE BT
Table 7 Effect of different rootstocks on the fruit color values within the canopy of Regal Gala apple tree
R iy e {4218 Color difference value
Crown height/m  Rootstock-scion combination L a b
0~1.00 TN/~ (2 2% () 58.38+1.62 a 27.5542.09 a 17.96%0.63 a
Regal Gala/M. hupehensis Rehd. (top grafting)
TN/~ (2 2% (A8 58.02+1.09 a 27.06+1.32 a 18.44+0.41 a
Regal Gala/M. hupehensis Rehd. (low grafting)
HIVE i /GM256/~F 2 it 4% 57.45£2.76 a 26.40£1.00 a 18.12+0.78 a
Regal Gala/GM256/M. hupehensis Rehd.
>1.00~2.00 TV iz~ B R R 64.91£1.97 a 31.65+2.38 a 19.57+0.90 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TNV 7/~ (2t 2% (M8 62.10£1.15 b 29.77+1.74 a 21.75+0.95 a
Regal Gala/M. hupehensis Rehd. (low grafting)
BV H2/GM256/°F & it 4% 60.76£1.70 b 26.85+1.18 b 21.80+1.22 a
Regal Gala/GM256/M. hupehensis Rehd.
>2.00~3.00 T iz~ B RT R CRre) 67.35+3.77 a 35.18+2.19 a 20.55+0.99 b
Regal Gala/M. hupehensis Rehd. (top grafting)
TNV /< (2 2% (AR 64.33£2.92 b 33.1241.77b 23.48+1.05 a
Regal Gala/M. hupehensis Rehd. (low grafting)
HIME H2/GM256/~F & it 4% 63.94+2.47 b 31.98+2.44 b 23.37+1.14 a
Regal Gala/GM256/M. hupehensis Rehd.
>3.00 TN/~ (2 4 2% Cde) 73.74+2.96 a 38.9542.19 a 22.1540.93 b
Regal Gala/M. hupehensis Rehd. (top grafting)
WL 37 /P 2L 25 (IR 390) 72.08+1.98 a 36.71+1.50 b 26.46+1.50 a
Regal Gala/M. hupehensis Rehd. (low grafting)
BV H7/GM256/°F & it 4% 70.65+1.11 b 34.45+1.76 ¢ 25.32+1.18 a

Regal Gala/GM256/M. hupehensis Rehd.
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Table 8 Effect of different rootstocks on the fruit yield of
Regal Gala apple tree

fili Rl &

Rootstock-scion combination

TSR /~1- & i 25 Cridie)

Regal Gala/M. hupehensis Rehd. (top grafting)

TN/~ (2 2% (IR0
Regal Gala/M. hupehensis Rehd. (low grafting)

BRI F/GM256/°1 B T4
Regal Gala/GM256/M. hupehensis Rehd.

7= Yield/(kg-hm™)

49 548.36+1 908.57 a

45266.93+959.52 b

41943.84+2 22433 ¢

R AN2R 9 BT, TR Fr/°F B 8 H 2% (i) se = &
1576 J2 5 >2.00~3.00 m A H B e » o A B e
1 42.88% 5 [ & $i7/°F & & 45 (IKEE) 8 >3.00 m
A1>2.00~3.00 m, &5 H A 42.43%F1133.12% , TN & 437/
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Table 9 Effect of different rootstocks on the fruit yield within the canopy of Regal Gala apple tree

5t 5 v TS PR ALK Yield composition

Crown height/m Rootstock-scion combination 771 Yield/(kg -hm™) 5 b Proportion/%

0~1.00 AR/~ B 845 (R %) Regal Gala/M. hupehensis Rehd. (top grafting) 1762.00£78.04 b 3.56+0.07 b
RIS/~ B # 45 (IK3%) Regal Gala/M. hupehensis Rehd. (low grafting) 1924.85+66.18 b 426+0.20 b
A F2/GM256/°F B 4% Regal Gala/GM256/M. hupehensis Rehd. 4139.19+228.40 a 9.87+0.39 a

>1.00~2.00 PR i/~ & 2% (7532 Regal Gala/M. hupehensis Rehd. (top grafting) 13207.40+1 019.60b  26.661.61b
TP 432 /1 (2 2% (IK3%) Regal Gala/M. hupehensis Rehd. (low grafting) 9139.12+522.78 ¢ 20.19+1.03 ¢
FRME $7/GM256/°T- B il 4% Regal Gala/GM256/M. hupehensis Rehd. 19478.51+1480.27a  46.44+2.77a

>2.00~3.00 TP 432 /1 B 2% (7542 Regal Gala/M. hupehensis Rehd. (top grafting) 21245.16+1232.59a  42.88+1.18a
TP 432 /1 B 2% (K% Regal Gala/M. hupehensis Rehd. (low grafting) 14 994.51+554.45 b 33.12+0.96 b
ML H7/GM256/°T- = El 45 Regal Gala/GM256/M. hupehensis Rehd. 11 806.67+854.67 ¢ 28.15+1.00 ¢

>3.00 TN F2/F & 81 4% (7743 Regal Gala/M. hupehensis Rehd. (top grafting) 13 333.80+844.21 b 26.91£1.98 b
TP 437 /T B 1 2% (682D Regal Gala/M. hupehensis Rehd. (low grafting) 19 208.45+540.37 a 42.43+0.80 a
TRVE $7/GM256/F- B #H 2% Regal Gala/GM256/M. hupehensis Rehd. 6519.46£1 596.96 ¢ 15.54+3.58 ¢

GM256/F & #4559 >1.00~2.00 m F1>2.00~3.00 m,
b 46.44%F0 28.15% .
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