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Abstract: Five rootstocks: 3309M, 1103P, 110R, 5BB and SO4 were used as rootstocks and two
Vitis vinifera cultivars ‘Ruidu Xiangyu’ and ‘Ruidu Hongyu’ as scions to evaluate the vine growth
characteristics, fruit quality and dynamic regularity of endogenous hormones for different scion-rootstock
combinations. The results showed that (1) SO4, 5BB and 110R enhanced vine growth, but Ruidu Hongyu/
110R’s scion thickness/rootstock thickness is 1.56, showed poor graft compatibility. (2) Both SO4 and
5BB improved the fruit TSS of ‘Ruidu Xiangyu’ ; all the rootstocks enhanced the fruit TA of ‘Ruidu
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Hongyu’ , reduced the Brix/TA ratio and improved the fruit sweet-sour balance. (3) Higher levels of
growth promoting hormones including ZR, IAA and GAj;were detected during shoot rapid growth and
veraison than during first blooming and fruit ripening. The combinations with 110R and SO4 showed
significant high promoting hormone content in both leaf and shoot; while the combinations with SBB
showed low promoting hormone content in leaf, but high promoting hormone content in shoot, and high
ZR/GA; ratio during shoot rapid growth. Compared with all the other combinations, ‘Ruidu Hongyu’/SO4
had the lowest ABA content during shoot rapid growth, explained its vigorous growth. Combinations with
110R, SO4 and 5BB showed higher ZR/GA; ratio, lower ABA/ZR + IAA + GAj; than combinations with
3309M and 1103P. ABA contents of combinations with SO4 declined during growing season, prompting
the shoot growth during the second growth peak. On the contrary, ABA contents of combinations with
3309M and 5BB were at high level during the growing season, impaired the vine’s growth. Above all, the
offspring of V. berlandieri Planchon X V. riparia Michixi (SO4 and 5BB) showed good graft compatibility
with Vitis vinifera, promoted scion growth, fruit quality and taste.
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RIGHA TAL T PAX D BB (Jb4h 40013, RZ 117°12), J& T HuR i J5 4 2 18+
BHFEIX, FEHRUR 117 °C, FEENE 397 mm, FEARE 2207d- C'. 0~ 60 cm + 2 NEbJFIE L,
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Scheele) HEIEB R 3309M° , X% (V. berlandieri Planchon) x VD% (V. rupestris Scheele)
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Fig. 1 The growth of each scion/rootstock combinations for grapevine
XY: Ruidu Xiangyu; HY: Ruidu Hongyu. P <0.05. The same below.
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NI, BEBAGG AR 110R A1 3309M 5 F:88 i A Em AR AL R A I 7 AN TR R R . 2018 -4 #E
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Hi #8 A 1/3309M FilEG #7F 15/1103P;  F#RLL K/SO4 FIEGHF 4L E/5SBB MR i A A= KK B v TR 0
K AR A HAA A, iR SBB Al SO4 X EGHA B RIAEKAMREER (-1, O

SEET K EL R (1, D) W], LL110R. 5BB Ml SO4 MG A (KB # A & 154 i F B # A
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2018 NS 1 FFAER, BAGZ MR ELEEZR, 2019 FhHi#ldE /S04 R & i
K, N501g, EEETHAEE/3309M. Hi#l# £/5SBB. Hi#BZL £/SO4 FEHERLL K EART . HT
PHAR AT S, WEE & AT 2018 4E R EZE R ER, RAMIEEE/N110R N 7.1 g,
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T #B AT F/110R FEG#BLL F/110R Fyal v VRS T e 48 2 4 B 3K T HAh 40 &, SRS AR 110R AF|
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Table 1 Fruit characteristics of each scion/rootstock combinations

iy Ve RAT /g WL /g ATV PE R4/ °Brix A ERR (g - L) BERLL
Scion/ Cluster weight Single berry weight Total soluble solids Titratible acidity ~ TSS/TA
rootstock 2018 2019 2018 2019 2018 2019 2019 2019
XY 483 +45a 366 + 14 ab 53+£02b 54+£02b 158+1.2b 17.0+0.5 ab 5.85+0.07a 29.1¢
XY/3309M 348 +59a 269+29b 39+0.1¢ 54+£02b 16.5+£09b 16.3 £0.2 ab 534+0.08a 30.5¢
XY/1103P 268 +20a 420+ 33 ab 55+£02b 59+0.2ab 164+0.0b 16.1 £0.3 ab 5.65+0.14a 285¢
XY/110R 415+ 74 a 390+ 51 ab 7.1+03a 64+03a 149+0.7¢ 159+0.7b 536+0.17a 29.7 ¢
XY/5BB 332+45a 314+38b 53+02b 6.0+0.2 ab 163+02b 18.3+£0.3 ab 5.58+0.07 a 32.8¢
XY/SO4 441+43a 501 +62a 57£03b 53+£0.1b 164+03b 17.3 £0.4 ab 577+0.13a 30.0c¢
HY 316+36a 297+17b 48+0.1bc 50+0.1b 17.4 £1.2 ab 184+0.8a 3.55+0.15¢ 51.8a
HY/3309M 279+ 59 a 332+36ab 43+0.1¢ 5.1£02b 178+0.7a 16.9 0.5 ab 4.13+0.05b 409b
HY/1103P 487+ 75a 410+ 29 ab 48+02bc 55+03Db 17.2£1.8 ab 17.7£0.5 ab 448 +0.07b 39.5b
HY/110R 317+39a 435+ 20 ab 44+0.1c 54+£0.1b 17.1+£0.6Db 16.6 0.9 ab 443+0.01b 375b
HY/5BB 266+22a 431 +38ab 47+02bc 54+02b 17.3 £1.4 ab 17.9 £0.4 ab 427+0.06b 4190
HY/SO4 482+49 a 304+27b 49+0.1bc 51+02Db 18.0+0.5a 17.5 £0.4 ab 4.57+0.06b 38.3b

TE: XY: Ei#AEER: HY: E#LZE. P<0.05. N,
Note: XY: Ruidu Xiangyu: HY: Ruidu Hongyu. P <0.05. The same below.
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Fig.2 The content of zeatin nucleoside in the leave and shoot for different scion/rootstock combinations
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EFHEKHEEK, REHEERMES.
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Fig. 3 The content of auxin in the leave and shoot for different scion/rootstock combinations
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Fig. 4 The content of gibberellins in the leave and shoot for different scion/rootstock combinations
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41 5/3309M M F R A KSR EVIE I & B B 2w T HAL AL &, S i nl s v B Y i
m (R 1), BB 3309M {2k 1 B #LL R K B ERE, (R AR AR K SR 78 3 A A K B RR i €4 1
HHTFBE, SEEHADLE/A309M KIKHAA R T HALH S .
224 ABA

MAIAE A A3, R Tp IR E ABA &2V W AEKIHE AR,
RSP, BREGARL E/SBB 24k, FrE4lA1 ABA 52— HIEM (K 5. mMilE&EESHA5ER
AR L B A 2 27 AR B3, W#lsl £/5BB MA@ 5 WA A AR, HAHH
AR ABA S EIEF S, BIRLHOESEMEE TR, o, WSO EHAERHAEKN
(1) ABA S 2L T I & E4 A, HA A £/S04 SRk, SHKABIEMHYIA .

BRI FARE, KREZHHEMVITEIAZF K ABA FH5, B EHT R,
HEN SRS AR G XS LA 3309M Al SBB NAEARIIA G ABA & 24 TR KT, MHKAA
—EMHIER . RILRH 1R E AR £/SO4. Hitl 4. 1/S04 FEG#HA £ HAR 1, X 3 MBI
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Fig. 5 The content of abscisic acid in the leave and shoot for different scion/rootstock combinations
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225 ARHKELAA

N TR IR R, SRR AU SR ILE T, 458 (k2 &R,
I FUHTAE TAA/ZR AR = RS A & B AR AT LA SO4 F1 SBB RS K 2H 4 - H 5 #8 A /S04
TEYIHE AL (L TAA/ZR & T HABA A, F#4 £/SO4 RIUAH M AE KIS, SBB &2
TEREWILLE & - AR SBB 4411 ZR Al GA; TEA K OCBERT I & R0 A &, (ERARE KB ILIE R
K B HOO R it A R AR A FE AP S T P — e R E A (B 1), 3R 3 wlAn ey Jy A
W) ZR/GAFE BT A K I T 7K1 Xt AR KA R IEE Y 110R AT SO4 1) ZR/GA;
FEAACRBEIS 175 T 3309M 1 1103P. 5 ZR/GA; &5 RARML, XA S5 (2 b1 FH IRl AR & (i
HFE E/SO4. FRHFA /S04 FEGHSLL E/110R) [ ABA/ZR + IAA + GA; 1K T X B4 S i34
AEFHHE R .

£ EKFNEETEMNEAAM R HHEAE 1AAVZR

Table 2 Endogenous hormone content IAA/ZR in the leaf and shoot for different scion/rootstock combinations

- H Leaf #HH Shoot
WAL WA R A=K

N 7 > e N ) 7 N
Scion/ HIHEH . Fe ] R YIHEM ) oy LY

. . Shoot rapid . . X . Shoot rapid . o
rootstock First blooming Veraison Fruit ripening  First blooming Veraison Fruit ripening
development development

XY 431+£0.03d 11.11+£0.62a 10.15+043a 3.60+0.13a 839+£0.12bc  531+£0.58¢ 1042+1.16b 446+1.03a

XY/3309M  647+0.27¢ 552+£0.10d 6.68+0.06b 3.82+0.13a 9.23+0.36b 6.55+036bc  7.01+023¢c 428+047a
XY/1103P 8.58+0.24b 593+028d 577+0.64b 3.80+0.62a 7.74£026bc  491+0.24c¢ 8.50+0.73bc 4.76+0.37a
XY/110R 5.14+049 ¢ 483+020d 5.85+0.08b 3.20+0.32a 728+£094bc  625+024bc  554+0.09c¢ 3.66+022a
XY/5BB 6.37+0.63 ¢ 297+020de 873+096a 3.39+033a 582+£0.67cd  6.99+0.13b 1397+0.73a 495+0.75a
XY/SO4 10.98+£0.85a 6.73+0.13¢  1082+0.15a 3.71+024a 13.05+1.39a 623+040bc  1022+1.34b 3.63+0.12a
HY 279+0.15ef 231+0.14e  6.89+034b 3.99+0.08a 10.32+0.61b 429+023cd 540+054c 4.58+025a
HY/33090M  7.22+0.24c¢ 556+0.08d 442+0.50cd 3.53+0.10a 1206+£0.63ab  6.69+043bc  501+047c 487+028a
HY/1103P 146+0.10f 207+0.18¢  3.71+0.11d 341+0.19a 438+034d 332+0.09d 5.15+£036¢c 434+0.09a
HY/110R 3.33+0.26¢ 6.03+0.06d 5.10+0.16¢c 3.59+0.07a 9.78+0.14b 843+0.14a 549+£0.74c 3.76+0.10a
HY/5BB 374+0.19¢ 293+0.12de  620+035b 331+028a 1124+081ab  420+022cd  9.14+024bc 4.78+020a
HY/SO4 2.84+£0.05ef 8.69+0.52b 4.83+020cd 3.11+028a 742£0.72bc  9.24+0.54a 8.70+0.29bc 444+027a

£3 EXKFHFETENEAAH R FHHEARE ZRGA;

Table 3 Endogenous hormone content ZR/GAj;in the leaf and shoot for different scion/rootstock combinations

A Leaf #H4 Shoot
WAL AR B

N F5) 79 N g 7 S
Scion/ HIFE . i RSN BITE . eyl SRS

. . Shoot rapid . o . . Shoot rapid . o
rootstock First blooming Veraison Fruit ripening  First blooming Veraison Fruit ripening
development development

XY 1.13£0.04ab 125+0.02bc 0.78+0.04d 1.58+0.12a 1.04+0.05a 138+0.11bc 0.73+0.09b  2.03+0.26 ab

XY/33090M  1.12+0.03ab 0.75+£0.03e¢ 1.10£0.03bc 1.66+0.04a 0.82+0.03b 0.96+0.04c 1.16+0.03a 2.28+0.10ab
XY/1103P 1.12+£0.08ab 0.67+£0.05¢ 0.72+£0.01de 1.50+0.10a 098+0.03ab 1.80+0.10ab 0.75+0.05b 2.34+0.11 ab
XY/110R 1.04+0.08b 1.13+£0.04c 1.11+£0.02bc 148+0.03a 093+0.05ab 191+0.15a 1.04+0.03ab 2.06+0.12ab
XY/5BB 1.05+0.10b 1.75+£0.08a 095+0.02c¢ 149+0.07a 095+0.06ab 148+0.09b 091+0.07ab 1.67+026b

XY/SO4 1.17+0.05ab 1.10£0.06cd 095+0.02¢ 1.62+0.11a 0.77£0.02b 1.03£0.09¢ 0.63+0.11b  228+0.03 ab
HY 1.19+£0.08ab 0.92+0.06d 0.76+0.03d 1.59+0.02a 096+0.02ab 1.18=0.10bc 1.00+0.10ab 2.44+0.13 ab
HY/3300M  0.90+0.01b 1.00£0.00cd 0.60£0.05¢ 2.07+0.13a 098+0.06ab 0.99+0.04c 0.89+0.13ab 2.25+0.11 ab
HY/1103P 1.11£0.04ab 098+0.08cd 1.04+£0.04bc 1.52+0.02a 0.87+0.04ab 1.68+0.04ab 0.83+0.07ab 2.16+0.05ab
HY/110R 1.36+£0.03a  052+001f 1.20+£0.04b 1.72+0.02a 1.07+£0.04a 137£0.09bc 096+0.05ab 2.58+0.06a

HY/5BB 088+0.06b 132+£0.07b 099+£0.06c 1.70+£0.09a 099+0.07ab 2.03+0.14a 087+0.07ab 1.75+0.13b

HY/SO4 1.12+0.08ab 143+0.03b 138+0.08a 198+020a 0.99+0.07ab 126+0.13bc 1.03+0.02ab 2.02+0.14ab
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F4 EKFEHNFETEMBESH A MFHEMTE ABA/ZR + IAA + GA;

Table 4 Endogenous hormone content ABA/ZR + IAA + GAjin the leaf and shoot for different scion/rootstock combinations

i F Leaf i Shoot
WAL BRI K W R

_— ; KA ) . 2 ; KA ) .
Scion/ WAL , Fetatl SR , , Fetall R R

X . Shoot rapid . o First Shoot rapid . o
rootstock First blooming Veraison Fruit ripening . Veraison Fruit ripening
development blooming development

XY 1.58+0.01b  0.79+0.05d 0.55+0.03d 1.61+0.10a 1.58+0.04a 1.87+0.12b  149+0.05bc 1.86+0.14a

XY/33090M  1.28+0.08b 098+0.05c 0.88+0.02c 1.53+0.10a 1.65+0.16a 2.13+0.06b 1.79+0.09bc 2.05+0.33a
XY/1103P 0.89+0.0lc 071+0.04d 151+0.14a 1.72+£0.06a 1.26+0.12a 192+0.04b 156+0.03bc 1.72+0.08a
XY/110R 1.44+006b 1.05+0.05¢c 1.15£0.04b 1.71+0.15a 2.17+03la 150+0.03c 1.84+£0.02b 228+0.27a

XY/5BB 1.26+0.10b  1.51+0.05b 126+0.07ab 1.66+021a 2.64+034a 200+0.16b 158+0.03bc 1.97+0.08a
XY/SO4 0.71+0.01c¢  0.74+0.02d 0.63+0.03cd 1.53+£0.04a 1.13+0.11a 1.75+0.08bc 1.65+0.07bc 144+0.18a
HY 259+0.15ab 135+£0.13b  0.69+£0.00cd 142+0.10a 1.14+0.06a 2.18+0.17b  1.72+£0.07bc  0.97+0.03 b

HY/33090M  091+0.06c  058+0.04d 133+0.13ab 1.61+£0.08a 1.18+0.16a 2.07+0.0lb 2.12+0.07a 1.61£0.09a
HY/1103P 3.67+£0.28a 1.53+0.06b  135+0.07ab 1.17+0.04a 2.11+0.02a 295+0.15a 1.65+0.08bc 1.43+0.07a
HY/110R 1.51+0.08b  0.59+0.02d 0.78+0.02cd 145+0.02a 1.13+0.11a 1.17£0.04 ¢ 192+£0.13ab 1.48+0.08a
HY/5BB 297+0.16a 222+0.07a 123+£0.07ab 146+0.06a 1.05+0.03a 190+0.08b 145+0.02¢ 1.83+£0.10a
HY/SO4 2.62+0.18ab 026+0.00e 1.17£005b 1.76+0.03a 123+0.10a 128+0.06¢ 1.69+0.12bc  129+0.11a

3.1 FEIBAAR T HEERE MR & A0 SR SE R IE AR B 220

AR LA R < W REREHAIEE R S04 F1 5BB, AKX E x VIR EH AT K
110R, A{EdE R A K IIER, MARE < DHEHHEGIET N 1103P A S8 & < Wb
B A T I 3309M M FERE SRR BE | 26t P A KA B AR 1 TR BE X T LA 5 TR WA R H
RS REAAE K IER . BUGECERMEM S, AT RIS NMREAS SRR G 2R R 1A K
R, RHEBNEELE, 1 110R. 3309M 5EG#LLEMAE S HI 7/NEI S, LL110R &A™ H,
FERGELIA R T 1.56, ULBAGHEEFIMEARG:, M T —# Z WS ieKy B IR EAA IR
Ko [RIBLAE AR 77 i 30 P RO A ] 7 IR e A A > 0 MR 6 TRl AR By R I AN SR I R 1 R A

Reynolds Fl Wardle (2001) &¥L SBB. SO4. 5C 1 3309C 1] LAHE ey i 4 ol ¥& 1 0 5 &
BT AT R R & BTG RE MR s 2RSS (20160 KINATEI %] > VAT A% & RS K SBB. SO4. 5C. 188-08
AR E R S R AYE Y B R, WREH A < WHL A& AR 3309C A 101-14M AT R,
WE R B R & = AU R AR & 1 b B2 A K (Nuzzo & Matthews, 2006; Satisha
etal., 2010) . AWHFFLH XY/SBB Hil XY/SO4 Wi PEE T & %S 2 F = T ol & K H AR,
R IX P ARG ASE = T I AR R SRS, (HRCE IR mER AL R RS A, AR RS AT T
P R P 0 SR S A T AR o AN U IR R IR A SR AR v T S AR AL R T E
B, MIMPEAC T EIERLL, IRESA K HAR M RS RR I 51.8, H 5 AN ETE 37 ~ 42 208, 1
W RM, SEEEH A RERRILAT 20 ~ 40 B, HIREWERE S 2 BIEL, #id 40 5,
H PRI it 00 [ LU A ZEAS /N T 5 10, 3 938 T LR 32 31 22 53 (Crisosto & Crisosto, 2002; Jayasena
& Cameron, 2008), HHULFAI, F#BLL KM A G nIEEEEY) S E S 2 S, FURWMET, 1
AR E PR T E AL R A IR T . AR RIS SR B, W R I R
BRI 72 e S B, AT AR 2 AN [FHASG HO X 05 38 2% A ARIEAR N SE R 252 (Ozden et al., 2010;
R %, 2016).
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3.2 AERARIHERE AR L KT R RN

— NNy, TEWSF R BRI, A R, B AR, BEE SR TR, T
ORGEIE R, B AE KOk, BIWIEIIRTS, BT 285 2 A I E =R e, B
(R A KT AAE P, 3 7—9 A Eiica 1 MEKmiE, 2 EgmAdKeiEibd K (D,
2007) o AFFFAIE T SAEEAAH ZR. TAA. GA; Al ABA fEXIAEH]. BimsAE K, BReeiE(n
WA R S A AR A B Rk, KIAE 6 AFIRHAE A BAFN 7 H Hh A It SR e ¢ B 5 B RS
TRAE KRR B ERIE A S SE o =, oA B 110R R SO4 SARL A 4L A i By RGBT RS s &
BT E K, BLSBB AREARRIA A & 8%, &0 & E S . BT AL E R 240 Fh,
T A B A, BRI AR R R A KR S B E 2 HIER R AR K, BREE R
I EFER A, T HEHA A AEIAEAE KM ABA S EIKTWRAFEHEG, ST 4E.
PL SO4 NI AR AIRA 1 M A B ABA &8 M AR R S sl AT B, AR T35
TEE 2 AEKEEIN ALK,

EREYEK. RESATRES, AT R A B8 A A2 B — R E R, T2 SRR
HAEFRI4E R (Brenner, 1989) o AHFFTHAYA SBB 414 1) ZR Fl GA; 76 <8I R & B A A,
EURR AR A KA LT s 0 2% B G BB S R 1 AR KK BE RSP K B — e (R g e, R Rl 2
I RIS B ZR/GA; TEHT AR KR A T 7K P o 7R B B SO4 4H4 1) TAA/ZR 1 ZR/GA; i,
ABA/ZR + TAA + GA K, SHXHZFSFAERKPEHERMESG. SEFR (2017) WAL R
—8, RAEKKEERYE ABA MIEMSAEKALEEEZE LM, #—PRATHRZMPFERLR
B — IR R 0 S R E TR AR K I R B Oy

S (20160 KRIWHREHEIAE < YHUE A2 H A1 3309M A R 3E R ZAMER, At
FATRUESE [ 1X— il Bl £L £ /3309M i F (4R AL KR IER AEIAE I & & i 38 e T Al 205,
YA AT EYEEE AL T femK o, AR S IR S AT HAM AR G, UiEH 3309M ik T ERHAL K
RS R B R, (R HAR AR KRB K MO A KA 46 A B R B, S8R AL £/3309M I
AT HAMA S, FHELFHAERKI MM AR R ER, s HKS, BRFRERE,
TS EIE R EEMET.

4 HEip

il A 5 3 Aol o 18] P AR EL AR P S R IR KD AL R S R R AR A e, R AT ER T8 i A P A8 e
AR o AR E AL 77 A SR R, AT 2 AR R AT I A AL SR AR AT SO4 AT SBB 5 KT A A
B VIR AN 08, R AR K, RS R .
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