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Evaluation of Grafting Affinity and Genetic Background Analysis of
Different Rootstocks and Hard Branches of Red Globe Grape
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( Changli Rearch Institute of Fruit Trees,Hebei Academy of Agricultural and Forestry Sciences,Changli 066600, China)

Abstract: In order to study the grafting affinity of Red globe grape with rootstocks of different genetic
backgrounds, suitable resistant rootstocks were screened. Eight rootstock varieties with different genetic
backgrounds were used to graft on hard branches with rootstock-scion combinations of Red globe. A com-
prehensive evaluation was made on the germination rate, interface healing rate, callus formation rate,
growth potential of nutrient bag seedlings, growth of new shoots after autumn and root growth of each root-
stock-scion combination. The results showed that there were significant differences in affinity between root-
stocks from different genetic backgrounds and Red globe grafting combinations. 101-14 and 3309 from V.
riparia x V. rupestis had stronger affinity with Red globe grafting,and the seedling rates were 73.0% and
50.0% respectively. However, rootstocks 5C, S04 ,5BB from V. berlandiert x V. riparia had poor affinity
with Red globe. The main reason was that three rootstocks were from V. berlandieri. The results of correla-
tion factor analysis showed that there was a significant positive correlation( P <0.05) between the final
seedling rate and the germination rate after rooting in the hotbed, number of root( diameter <2.0 mm).
Two Red globe grafting combinations with strong affinity were screened out: Red globe/101-14 and Red
globe/3309. However, the affinity of 5C,SO4 and 5BB rootstocks with Red globe was significant poor.
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Therefore , cautious selection should be made in the practice of grafting seedling production.

Key words: Red globe grape; Hard-twing graft; Stock-scion combination; Affinity
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Tab.1 The origin for grape rootstocks and degree to

tolerance to phylloxera,drought,salinity
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Phylloxera ~ Drought  Salinity
Variety Origin
) tolerance  tolerance tolerance
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Red globe (V. vinifera)
I3k T] R R < 9 N i R p "
Beta (V. riparia x V. labrusca)
VAT A A > U0 b R
101 - 14 " ” i % ih

(V. riparia x V. rupestis)

] R A A x VD M A
3309 [ 55 o
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A < ]
188 - 08 N i i Fi5
(V. berlandieri X V. riparia)
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Tab.2 Comparison of germination, healing and basal callus generation of different grafting

combinations of Red globe grape

%

Y ] 2 Ho@ma®x BT A A R Wi - mE - mR
/AR L . L .
. Germination Interface healing Basal callus Germination-healing-
Scion/rootstock .
rate rate generation rate callus rate
ZIHEK H AR RG 90.0a - 97.5a 90.0a
ZIHER /101 - 14 RG/101-14 90.0a 92.5a 95.0a 85.0ab
21 ¥k /188-08 RG/188-08 87.5a 92.5a 85.0b 72.5¢
ZIL ¥k /5C RG/5C 80.0b 90.0a 80.0c¢ 67.5cd
21 H Bk /3309 RG/3309 77.5b 85.0b 72.5d 60.0e
ZIHER/ D1 ik RG/Beta 72.5¢ 75.0c¢ 67.5e 57.5e
2 W3k /5BB RG/5BB 52.5d 72.5¢ 67.5e 45.0f
ZIHBR/110R RG/110R 47.5de 65.0d 62.5ef 40.0fg
21 Bk /S04 RG/S04 42.5e 35.0e 40.0¢g 27.5h

RS NG FHRRTE0.05 K V2R B, TR,

Note ; Different lowercase letters in same colum indicate significant difference at 0. 05 level. The same below.
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P w T AR (P <0.05) s 21#ER/101 - 14 3
MR EREK,H10.00 cm, B FEH T HMBRXME(P <
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Tab.3 Comparison of seedling growth of nutrient pot

seedlings of different grafting combinations of Red globe grape

AL E RIS " "
) HRE AL
BEfE/nh R J&/mm Ji/cm
i X Blade number
Scion/rootstock Diameter of Length of
of shoot
shoot shoot
LI ER /101 — 14
T ER 3.47a 10.00a 6.50b
RG/101-14
I #1 3k/5BB RG/5BB 3.51a 9.12b 6.50b
LI M BR /188 - 08
T i 2R 3.50a 8.88¢ 6.25b
RG/188-08
2T #3K/ 01 35 RG/Beta 3.46a 8.79¢ 6.67b
ZI Bk /5C RG/5C 3.44a 8.75¢ 5.67c
ZLHLER AR RG 2.68b 8.42¢ 7.42a
2L ¥Rk /3309 RG/3309 3.29a 7.58d 5.92¢
2T #1 3k /S04 RG/S04 3.26a 7.54d 5.67c
ZI i ERK/110R RG/110R 2.94ab 7.00e 5.25cd
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WS T AR B H2ER R E (P >0.05), 201
$k/3309 3 50. 0% WA T A AR X IR (0 25 7 A B 3%
(P>0.05) 7 £L 3K /5C | £ Hh 35k /S04 I 21 Hly Bk /
5BB 214 W B AR, 4 AR 2.0% (1.5% F1 0,
BEMT AMRIIE(P<0.05),
2.4 AEREAXNIMKEAR | FEGEAEKE
p=A

M2 4 AT LUE BRI e, 0k 9 21 b 2k
A A AR E WAL R LI, 8 MEEA G A
FLRE S R T AL B, R B /N B4 4T
HiER /3309 4T b Bk/101 — 14 27 M ER/110R A% 34 37
MR B, 73 5y 84.8 .82.7 .82.3 em, ¥ I 3
TFHMWAE (P <0.05) , 2115k /188 —08 LT ER/5C .
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Fig.1 Comparison of seedling rate of different grafting combinations in autumn in Red globe grape
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Tab.4 Comparison of annual shoot growth in different

grafting combinations of Red globe grape

i SR
LA Eﬁﬁ*ﬂfg mm i‘ﬁﬁ*ﬂﬁi e em
. Diameter of Diameter of
Scion/rootstock Length of
rootstock mature shoot
mature shoot
21 ¥k /3309
10.7b 8.3 84.8
RG/3300 ¢ :
LI ER /101 - 14
LI 3k 11.8a 8.4a 82.7a
RG/101-14
4 k/110R
“LI 3K 12.2a 8.7a 82.3a
RG/110R
LM ER A AR RG - 7.5b 66.9b
27 HyBR /188 - 08
3K 11.4a 8.4a 56.4c¢
RG/188-08
2L ek /5C
T‘iﬂl ;k 12.8a 7.9ab 48.0d
RG/5C
21 M Bk /S04
IR 10.9b 7.1b 48.0d
RG/S04
21 M BR /D1 3K
T\iﬂ“* ok 11.5a 7.6b 46.6d
RG/Beta
2L HER/5BB
RG/5BB
- BB, T
Note: — indicate missing data,the same below.

ZLHb K/ S04 F1LT 1 BR/ D13k il 2K B8 B, 0 0l oy
56.4.48.0.48.0.46. 6 cm, ¥ B F A% T A AR X R
(P<0.05),
2.5 AABGEAG1I E4ERREKELR

2 5 A LLAE W, 2L H R /101 — 14 FO4T #13k /3309
1AW ARM <2.0 mm AR5 15.2 153
A BIRESTHMRX I (P <0.05) 1 £ L Bk /5C
FILT HER /S04 4354 8.3 6.3 2%, ¥ BT H AR
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Tab.5 Comparison of root growth of annual seedlings of

different grafting combinations of Red globe grape

M <2.0 mm MK >2.0 mm

Root diameter <2.0 mm Root diameter >2.0 mm
WE/ % BEK/em  BEU/Z BEK/em

Number of Length of ~ Number of Length of

23T VATIFN

Scion/rootstock

root root root root
LR A AR RG 11.4d 19.4b 7.4a 23.0d
ZI ¥R /101 - 14

15.2a 18.5b 3.7¢ 26.5d
RG/101-14
2T 3Bk /188 - 08

9.7e 17.7bc 2.1ed 30.8¢
RG/188-08
21 Bk /3309

15.3a 21.1ab 5.5b 36.9b
RG/3309
2T ER/110R

12.7¢ 24.4a 2.9d 52.0a
RG/110R
ZLHL R/ DL 3K

14.1b 15.3¢ 1.6d 16.5e¢
RG/Beta
L ER/5C

8.3f 23.8a 2.5d 30. 8¢
RG/5C
27 Hh gk /S04

6.3g 24.7a 2.7d 13.2e
RG/S04
£T M ER/5BB
RG/5BB

XFHE(P <0.05) ; BR2r s BRk/5BB A, HoAth 21 3t BR 1%
P AR >2.0 mm (1R B KT [ AR X -
(P<0.05),
2.6 AMBKEEARBGEASGEMETEMNHEXE
Foh

H3R 6 AT LA ), e 2 2 5 IR AR )5 1
Wi 2R 5 W IEAH G (P <0.05) , 5K <2.0 mm
AR AR B 3 TE AR OC (P < 0.05) , i I R i AR S 19
RS OAA R R EGENERENEEIE
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(P <0.01), 508 M K 52 B 3% IEAM G (P <
0.05) . 15 BT LUK (i AR 5 A 1 28 34 S OF i 21 4

BREEA IR M T I8 AR o 2R RSV A Rl B2 A AR
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Tab.6 Coefficient of compatibility evaluation for different grafting combinations of Red globe grape

fffx 1 2 3 4 5 6 7 8 9 10
1 1.000

2 0.630" 1.000

3 0.568 0.896 " 1.000

4 0.606 0.896 ** 0.954 ™ 1.000

5 0.021 0.597 0.484 0.495 1.000

6 0.144 0.640" 0.589 0.712" 0.854 " 1.000

7 0.612 0.276 0.331 0.231 -0.513 -0.463 1.000

8 0.528 0.008 0.213 0.217 -0.543 -0.300 0.561 1.000

9 0.712* 0.351 0.477 0.320 0.022 -0.069 0.687" 0.410 1.000

10 0.288 0.137 0.177 0.142 -0.215 -0.208 0.178 0.776 " 0.166 1.000

TE LB R 2. W28 330 i A4 A AR5 BRI ;6. BRI I B 5 7. BE RO ;8. AT R I 59, ARUML < 2.0 mm A9 AR % 10. ARUML >
2.0 mm PARE = FR AR PR W E A SE KR (P <0.05) , = FoRPIEIR A I H HICSE R (P <0.01) .

Note: 1. Seedling rate ;2. Germination rate;3. Interface healing rate ;4. Basal callus generation rate ;5. Diameter of shoot;6. Length of shoot;7. Diameter

of mature shoot;8. Length of mature shoot;9. Number of root( diameter <2.0 mm) ;10. Number of root( diameter >2.0 mm) ; * indicate a signifi-

cant correlation at 0. 05 level, #* indicate a very significant correlation at 0.01 level.
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