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Effects of rootstocks on photosynthesis and vinification characteristics
of Marselan grape in extreme arid region

BAI Shijian, HU Jinge,CAI Junshe,ZHAO Ronghua,CHEN Guang

(Research Institute of Grape and Melon Fruits of Xinjiang Uygur Autonomous Region ,Shanshan,Xinjiang 838200 ,China)

Abstract; [Objective) Effects of different rootstocks (5BB,S04,3309M and 101-14MG) on photosyn-
thesis and vinification characteristics of wine grape Marselan in extreme arid region were studied to provide
basis for the grafting cultivation of Marselan grape. [ Method) Four rootstock-scion combinations of
M/5BB,M/SO4, M/3309M and M/101-14MG based on rootstocks of 5BB, SO4, 3309M and 101-14MG
grafted with Marselan and self-root seedlings (CK) were selected. Photosynthetic parameters of grape leav-

es were measured during color changing, fruit quality was measured, and qualities of wines after harvest
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were determined. [Result] Net photosynthetic rate, transpiration rate and stomatal conductance of Marse-
lan grape leaves were significantly improved by grafting. Net photosynthetic rates of M/3309M,M/5BB and
M/101-14MG were increased by 84.18%,119.39% and 42. 09% ,and transpiration rates were increased by
69.30% ,65.67% and 53.31% with improved photosynthetic characteristics compared with self-root seed-
lings. Average cluster masses and average berry masses of M/3390M,M/101-14MG and M/5BB were sig-
nificantly higher than those of self-root seedlings, and cluster density was medium or loose. Average clus-
ter masses were increased by 64. 01%,93. 67% and 46. 12% and average berry masses were increased by
54.80% s54. 80% and 43. 84% , respectively. Skin color values of M/101-14MG and M/5BB were signifi-
cantly greater than those of self-root seedlings and maturity was better. Soluble solid content,reducing sug-
ar and total acid mass concentration were increased significantly. Reducing sugar mass concentrations were
increased by 14. 48%,16. 51% and 11. 94%, total acid mass concentrations were increased by 26. 64 %,
25.04% and 39. 96 % , while reducing sugar mass concentration was changed insignificantly. Total phenol
and anthocyanin contents of pericarp were increased by grafting, and tannins contents of M/SO4,M/101-
14MG and M/5BB were increased effectively by 43. 70% ,32. 93% and 30. 29% , respectively. Alcohol con-
tents of M/101-14MG and M/5BB were 13.50% and 13. 70% ,and M/101-14M had the highest total antho-
cyanin mass concentration (105. 61 mg/L) and lowest pH and tone value. [ Conclusion] Photosynthetic
characteristics of M/3309M, M/5BB and M/101-14MG leaves were superior to others and M/101-14MG
had the best wine quality.

Key words: rootstock ; Marselan grape;vinification characteristics;fruit quality; wine quality
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Table 1  Effects of different rootstocks on photosynthetic parameters and WUE of Marselan grapevine leaves
o N Ak e e . . a] CO, WeRE(C/ o
REREAL A WHAEEP,)/  EBEECT)/ RALGHG,  TRICO. R KA FURECR
. o ) . ) ) ) . (pmol « mol™) =
Stock-scion (pmol* m ™2 «s 1)  (mmol*m ?+s ') (mmolem?-+s 1) < (pmol « mmol™1)
. X . Intercellular CO,
combination Net photosynthesis rate Transpiration rate Stomatal conductance . WUE
concentration
M/3390M 14.44+1.35 ab 7.944+0.16 a 0.32740.09 a 275.80+16.46 a 1.8240.24 ab
M/SO4 13.67+0.50 ab 5.9240.08 ¢ 0.21740.03 ab 229.03+8.45 b 2.32+0.21 a
M/101-14MG 11.14+1.08 b 7.19£0.23 b 0.1740.02 b 234.62+3.06 b 1.6740.46 ab
M/5BB 17.20+£1.62 a 7.77%0.18 a 0.27%40.04 ab 215.06+1.16 ¢ 2.22+0.51 ab
H R Self-root seedlings 7.8470.90 ¢ 4.69+0.21d 0.1240.02 ¢ 278.19+10.51 a 1.634+0.17 b

VE ) 510 5 A /I 5 % A B 22 53 9 (P<<0.05) . TRl

Note: Different lowercase letters indicate significant difference at 5% level. The same below.
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FHER. EBRE SAFTEHNEEGTARY
(P<C0. 05), M/5BB ¥t & # % i . o 17, 20
pmol/(m’® « ), & & T M/101-14MG; M/3390M,
M/SO4 Ft A HRIRZ . 5 M/101-14MG 22 5K i

F; 5 A M, M/3309M, M/SO4, M/5BB,
M/101-14MG [ ¥t S £ 3 2 43 51 4 &5 1 84. 1814,
74.36%, 119. 39% F1 42. 09%. 7K & o K L)
M/3390MAI M/5BB iz & » % T HABREFEH 5
HJE M/101-14MG, B #F & T M/SO4; 5 AR M
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Table 2 Effects of different rootstocks on average cluster mass,average berry mass and cluster density of Marselan grapes

i A HRER /g PARLT /g R R T
Stock-scion combination Average cluster mass Average berry mass Cluster density
M/3390M 127.78424.00 ab 1.134+0.10 a 3.92+0.13 ¢
M/SO4 101. 77432. 40 be 1.084+0.12 a 4.5840.27 b
M/101-14MG 150. 89417.05 a 1.1340.05 a 4,72+0.16 b
M/5BB 113.844+21.93 b 1.0540.08 a 3.30£0.62 ¢
H MR Self-root seedlings 77.91£32.25 ¢ 0.73+0.11 b 6.1340.14 a

2.2.2 NRE MEBERMMTREAY M HE
3 A%, M/3390M il M/101-14MG () % %5 5 iz Bt
o (E % K FH A AR B, M/5BB & 3 KT M/SO4
AR M/SO4 F1 B MR Z B0 % 25 5% . &
Bl M/3390M F1 M/101-14MG ) 53 i &3 8 51 9%,
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PEHA M/5BB, M/101-14MG () % %5 Fh 7 B 24 5 o

SO R R LSS T R U SR S Y S DO il g
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VNN ﬁﬁﬁmﬁﬁ%%umﬁ%?ﬁ,ﬂ%ﬁﬂﬁ
FE A il B 2H 53X ] B 5 H B o i /AT O s LI
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Table 3 Effects of different rootstocks on berry skin,seed coat color value and berry skin,

seed coat relative mass of Marselan grapes

TR A B (E Foft e 2 0, {8 S AR/ % Foft A % B i/ 96
Stock-scion combination Berry skin color value Seed coat color value Berry skin relative mass Seed coat relative mass
M/3390M 3.89+0.06 a 3.2470.05 ¢ 13.58+0.23 a 6.414+0.19 be
M/SO4 3.37+0.12 ¢ 3.35+0.07 be 13.6040.26 a 6.7240.30 b
M/101-14MG 3.95%+0.05 a 3.59%+0.11 ab 11.01£0.16 ¢ 6.1940.14 c
M/5BB 3.77+0.02 b 3.71£0.13 a 11.84+0.06 b 6.29+0.13 be
H M Self-root seedlings 3.344+0.09 ¢ 3.34+0.03 b 11.3240. 41 be 8.91+0.26 a

2.2.3 s#E. e A pH ¥9¥wm  haR 4 WA,
M/3309M . M/101-14MG F1 M/5BB % %5 i 7 %5 14
[ 4 & B TE 26. 0020 Lk b, 2 35 K F M/SO4 Al
AR M/SO4 i rlEEE IR Y & & B & /DT
HARET . RO B R L M/5BB.M/101-14MG
1 M/3390M B, BEE T M/SO4 F1 4 MR, H
Ll M/5BB & &, B3 5 F M/3309M, M/101-
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BIR R 2% s M/SO4 A AR BT ¥AE 200 g/L LT 5
mﬁﬁﬂﬁ . M/101-14MG . M/5BB, M/3309M f#
I J5EOBE A v RE B 0 3 ) Ol 14, 489, 16. 51 % I
11.94% ., B JF i L M/3390M Al M/SO4 f
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Table 4 Effects of different rootstocks on sugar, acid content and pH of Marselan grape fruits

O Hikey AR/ %

E IR/ (g .

LY B/ (g L7H

Stock-scion combination Soluble solids Reducing sugar Total acid pH
M/3390M 26.36+0.21 a 216.53+3.13 b 7.88+0.11 a 3.53+0.04 ¢
M/SO4 24,.6640.10 ¢ 196.55+3.16 ¢ 7.75+0.21 a 3.5140.02 ¢
M/101-14MG 26.5940.25 a 221.43+2.17 ab 7.13+0.10 b 3.75+0.03 b
M/5BB 26.66+0.31 a 225.37+2.63 a 7.04+0.16 b 3.75+£0.04 b
FAR T Self-root seedlings 25.27£0.32 b 193.434+2.19 ¢ 5.6340.25 ¢ 3.86%0.05 a

2.2.4 NREBMEHRLEOY A BES M,
Tl A 0% 2 58 =2 A 4 R B T R R L AR A T e
W AR B FRS., BB S E U M/SO4 &5,
3 v T Ak B HROE M/3390M, B 3 T
M/5BB; i M/101-14MG 4 F M/3309M F1 M/
SBBZE, 5 EXRHARE; 5 AMREAHIL. 4
ANGEFL A S B E Sl 39. 829 ~60. 74%,

e T A b B FLROR M/3390M, 3 & T MY/
SO4; 5 AR AR, 4 Al AL A B AL 617 & 1
W& 76.19% ~135. 71% . 7 & & L M/SO4 £
s T H AL B R M/101-14MG Fl MY/
5BB, 2 5 T M/3390M A1 AR i ; M/3390M 5
AR AR L B SRR 5B AR A, M/SO4 MY/

101-14MG ., M/5BB J fz () 5 & B 18 08 43 51 4

BAEEAT AL M/101-14MG 1 M/5BB fie . 8 43.70%.32. 93% F1 30.29% .
RS TEAMAMSEZHIREMEYRSENZI
Table 5 Effects of different rootstocks on phenolic compounds content of Marselan grape skins mg/g
it A JeN s BAE AT e

Stock-scion combination Total phenols Total anthocyanins Tannins
M/3390M 37.52+1.03 b 2.56+0.52 b 7.36+0.21d
M/SO4 40.414+1.11 a 2.2240.25 ¢ 14.14+0.15 a
M/101-14MG 36.7340. 48 be 2.9740.04 a 13.08+0.04 b
M/5BB 35.15+0.21 ¢ 2.92740.19 a 12.82+0.13 b
H MR Self-root seedlings 25.14=+2.32d 1.26£0.05d 9.84+0.22 ¢
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“GB/T 15037 — 2006 # % " ¥ K IR <<1. 2
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Table 6 Effects of different rootstocks on chemical indicators contents of Marselan wine

Ry W SO,/ &S0,/ N KR/ i 5 R/
fiti & Ep U7 B / 2/ RS % ?‘?Aﬁa{ LJ??@“‘I/ [izd 1
Stock-scion (mg+ L1 (mge+ L 1) Alcohol content (g« LD (g« L7 H (g« L7 H pH
combination Free SO, Total SO, Volatile acid Reducing sugar Total acid
M/3390M 14.00+2.15 ¢ 84.90£4.94 ab 12.90£0.10 b  0.33+0.03 be 2.6040.18 b 7.04+0.08a 4.16%0.04 a
M/SO4 19.67+3.67b  77.97+13.15 ab 12.7040.35b 0.41£0.03b 0.974+0.16 ¢ 7.1240.05a 3.9940.01 b
M/101-14MG 23.3343.89ab 63.65+15.36 b 13.5040.25a 0.2340.02d 2.41£0.45b 7.04+0.17a 3.89FE0.06Db
M/5BB 27.00£2.56 a 85.50%12.49 a 13.70£0.20a 0.31%0.04 cd 1.1440.20c 6.40F£0.16b 4.1940.04 a
e
FIAR i 25.0041.80 a 69.57+3.89 ab 12.70+£0.10 b 0.49%+0.08 a 3.31+0.61a 6.1640.08c 4.23+0.04 a

Self-root seedlings
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Table 7 Effects of different rootstocks on phenolic compounds and chromaticity of Marselan wine

AR A M/ (mg - L7 BAEEATT/(mg- L7 7 /(mg- L7 o) (N
Stock-scion combination Total phenols Total anthocyanins Tannins Chroma-ticity tonality values
M/3390M 672.184+17.61 b 70.92+2.51b 456.85+22.80 d 0.59740.07 a 0.76+0.02 ab
M/SO4 717.71426.70 a 66.4043.60 b 662.31+26.01 a 0.6640.03 a 0.7440.01 ab
M/101-14MG 683.184-10. 38 ab 105.6145.26 a 556.89+20.18 b 0.65+0.03 a 0.7340.01 b
M/5BB 551.95422.36 ¢ 68.324+1.07 b 517.64+12.75 ¢ 0.5540.09 ab 0.784+0.03 a
F AR T Self-root seedlings 509.21412.45d 57.33+£5.78 ¢ 503.38+8.67 ¢ 0.47+0.02 b 0.73+0.03 b

3 W i Bl AR T AT LA i 2 Al s ol X6 305 45 P 38 4 470

I I 2t DX R R 4 A R R A2 B A O o T
TR AR A L A SRR L e B R A RN I 2
Wy BN A ) R TR A TR R L R
W LB e E M S MR RE 7 220 . R OK K R A Y
M) 535 A2 iy e i b 6 DR AR B A FH A0 3 A2 Bl A X6 24
b 3 55 1 58 I 1 S R S R R RS R &
o 7= A R T I A 0 0 3 R R W S Ok B
T Al A K A R B RO A R kAT
B HEGEINN BE A SBB B W 1 m AR B R 9
(10 I S5 o Bl A TR 5 2R SO B g R B DU
5BB.SO4 R fili A B 215 85 Bk 6 A 3R R 3 B F AR
A RTHEIN 5 v AR RSN L A 3 g T I B il
K 5BB I SO4 ¥fig i % 48 i\ & & = 4 M R 1o
BARAR . AHIESE il A IR B2 1 T 5 2% A R g
JeA R R R AL S KoK 43 ) R kR A
FRBIA AN [ R 2 it v b o & R DL M/5BB
e SRS A 8 bR et X T RE S SBB X 24 M b
RS T (7SR 1 e wb ST 8 S
IR L SR AV B O, BE W AR T SRR S A A
AR 101-14MG X BB 2 At &Rt s
B RS/ X T 5 101-14MG % 5 B8 22 o) - i ft
AR S S TR = o e 1 VNS R (R LI | =
B KRG AR 101-MGL SO4 X T B8 22 I F ot 4
RIS , MRS A 5BB 7F — 2 FR B RS T i
AR, X5 i H AR 5T 45 R A — B A
A BE 55 1D 3BE 2 4 7 0T S [ b XS A 4% 2 15 7 M A
GRS

A o X A 25 1 AR A R A IR S T R
AWFE RN B IR SE il A X A AR
MEE. RERE OF L2 A — ¥
R D < S 0 N R 111 NI (OZ IR
101-14MG \5BB fig i 2 3 K o7 85 Bk 4 45 19 2R 38 0
B Rk FR B SO4 [T DL 2 80 SR AN HUE L
RS O DY B R L RS R 5BBL3309C,
SO4.,101-14MG fig 2. 3 38 K o B3 Bk 459 Rk o &=
T SO4 15 12 1) 75 55 R A 2 1A i 4838 5 iy Je 25
5% J2 B - 6 37 568 2 40 307 Y] 3 38, i A SO4..5BB
R ORI R S A A R T R AR R R R B
SO4 a7 Fb 1 Hek 0 B R JC B E ., AR
WF 5T 3 B, 5 %0 JEA AR AH L. M/3390M L, M/101-
14MG M/ 5BB #j % 5 52 5088 BT i kLT & 1 3
NI 8 R A i R S
Tl PN B 1Y) 375 ' 2 R A B ek L SRR RORL A] A 8 L B
— BT A X — RS R KA R
Gl 2 DY BB I A R — B 2R OO
SR AET L B 7 XL Gl K 5BB K 4 X 0 B
T 26 R IO B TG P 5 o L SR A O S W 3 DN
I 11T0R\5C 7] L) 5 2 48 KR 0T & E IS5 7R 1
A 00 AH S 58 2 B L Al R 3309M ., 10-14MG X
T SR % R g SR T o L SRR T A A U G
SR, X BB O 45 O — B R L AT AR A A
Foft 7 7= DXt 3ok A 2% 1 B S R [ T 8. A F 9% 3
W], M/101-14MG . M/5BB %5 %45 (1) 5 5z L i 5 66 (8
AR R R T3 TR 21 28 ) 8, b 2 70 €0 T 4 30 s
Mo, HLA T B R I M/SO4 6 %G B S



533

FE T B 55« i AN o A i T % DX T B =2 A A O B B TR R B 135

Foft Bz A AR AT, G BE A 25, B SO4 Fl 3309M i
B3 NP % DO N L B S S 1
GER G AR R R R T 4 R — B

Wl TR R Ty 2J ) JoT 2 5 i T 29 D 7 0 TG o JBE 1Y)
TG bR A 0 TR SRR Lk BT A
B AW R T AL A m R R . E RSk
A58 45 2R © 22 UE WY il A X TR TS A A B R L pHLL
T 200 5 O e YA — S8 R S ORI g 4
R, M/101-14MG ., M/5BB, M/3309M #j % 1)
ALV PR R W F f 30 DO T A R R S B H AR
EHRE LT M/SO4 ] 7 M R P & i H AR
FREAR, X — RS R S AT NGB /Y SBDB g W 3 4R
[ NG N -7 SN SR Rl
101-14MG fE i 35 $2 i T 55 % 4 4 BBl & 0L m
SO4 RERFAR AR EEER S i , X 5 388 22 8 1 i R )
R g A R AR — B, AR P AR
101-14MG ,5BB.3309M ,SO4 ¥ I 2 # & 7 & 5F 2%
A R RV B L REAR T pH L S ET AN
101-14MG . 5BB., SO4 X} & 55 2= SR & 1 5% i A i
#) 5BB. 101-14MG 7] DI [ % 7% & Bk B R &
U IR B KRR AT RS SRR s | AR
Xof I A b 7 DX R L AR s T AR A R AR
ST IV 6 S o NE RS N S M = i A O TR £
X, Horp M/SO4,M/3309M S iR 5 4 vk J3E 4 1 45
#,M/101-14MG .M/5BB ¥ lE % /N, 3 5 SO4 45 4E
BB BE L 101-14MG . 5BB 74 12 #F 5% 52 5%,
BB A — 3

Ty 2 W) o 2L G AL A IR T VI 2R L B )
MRS . AR ERHAEAR BN R ERE TS
BEEER B B R, P L 101-
14MG . 5BB X5 jz S (& & i 38 S AR &k
B i, SO4.101-14MG .5BB A A 50 38 35 7 5 iz p
T & . X 5T AN 101-14MG, 5BB
FERTE TIN5 7 SN b5 St 89 ) 58 L/ I o i
T Ela R —%, MRE TR INN,
SOA4 5BB X il P4 3E B 7™ X 5t A 7 ) 4 2R 2 1
WD EREW, mREHSAE . SO BRI T 1
AT B R B T A . LR
FEGE TR — O R L AT 8 H A T R b A
ARG A A S R [ T B A ] Y R
TAT AW h Y By & RS e A
X, AW F P, M/SO4, M/101-14MG 7 2 T8
S BT o VR A . B M/101-14MG %
FR) A €0 B kB v U R AT 2 VY TP Y B 0 T U

BE TR w6 R/ 31X 5 0 S A 6 7 X
KT 101-14MG AJ LI 35 3 0K B 558 > 3 2 109 6 0
A VA (B A0 I 5T 4 SR AR — B

4 %

T s ek A 2 R T R X, TR 2 AR IR
I M — P AN TRV A I 22 1) T 255 22 A 4 O B R
PR 45 M AE AE I i 2% % . 3309M, 5BB. 101-14MG
UG 42 1 53R 2 A A I R R R O A R . R
R A A& T 53 L4 R b By L 6
WA &5 3390M,101-14MG . 5BB B E#Em T 5
B A A PR T A L ORI R R AT M DR ) A
T JEORE AR R s T R R, H 101
L14MG \5BB & A 24 e 1 1 258 == i 2 R R B
KB E AR B i B A i, M/101-14MG iR
T 114 R 2 OV ORG BB S R L L L R AE RN R
VR B R pH OB IR SRS T A T AR AR

[ 5% 30k ]

C1] E 5. B 0 07 (0 s ol 4 4 1 ™ b 1 5% 43 B ) .
RS ,2017,36(1) :196-200.

Wang L. Analysis of Xinjiang wine industry value chain based
on ‘five force model’” [J]. China Brewing,2017,36 (1);196-
200.

(2] ® @ W W HRPTE, S5 B Al & R SO L A
BT [J]. v E R . 2018,37(10) :195-199.

Wu Y, Tian G,Chen X J,et al. A new perspective on the devel-
opment trend of Xinjiang wine industry [ J]. China Brewing.,
2018,37(10):195-199.

03] X0 f, BAE T, K5 45 3t BH 0 S e 39 2 285 R 50 K% A 2

BT SE R [T, P LA ) 4 4R, 2017,37(9) 1 1764-1772.
Liu M,Cheng Z L.,Zhang J S,et al. Influence of shading net on
qualities of Cabernet Sauvignon and Syrah berries and wines
[J]. Acta Botanica Boreali-Occidentalia Sinica, 2017, 37 (9):
1764-1772.

[4] Stevens R M. Pech ] M, Taylor J,et al. Effects of irrigation and
rootstock on Vitis vini fera (1. ) cv. Shiraz berry composition
and shrivel,and wine composition and wine score [J]. Austral-
ian Journal of Grape & Wine Research,2016,22(1) :124-136.

(5] #Ua. Az LML Jb st i B AR i A, 1999 73-130.

He P C. Grapeology [ M. Beijing: China Agricultural Press,
1999.73-130.

(6] Z A XTHRAMA [J] A4 5IRP,1985(2) . 17-22.
Li H. About grape rootstocks [J]. Viticulture and Winemak-
ing,1985(2) :17-22.

[7] Vrsic S,Pulko B, Kocsis L. Factors influencing graftingsuccess
and compatibility of grape rootstocks [J]. Scientia Horticultu-
rae,2015,181:168-173.

[8] Jin Z X,Sun H,Sun T Y,et al. Modifications of ‘Gold Finger’



136

P A e MR K AR

549 &

9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

grape berry quality as affected by the different rootstocks [J].
Journal of Agricultural and Food Chemistry, 2016, 64 4189-
4197.
BRI 2. AN T Tl A o 3 0 2 A 4 2 M R S i A 5T (D] K
T ) A 0lk K2, 2010.
Chen X Y. Study on the effects of grape rootstocks on different
biological properties [ D]. Changsha: Hunan Agricultural Uni-
versity,2010.
Li Z,Marguerit E. The influence of grapevine rootstocks on-
scion growth and drought resistance [J]. Theoretical and Ex-
perimental Plant Physiology,2016,28(2) ;1-15.
AR AAE SR AR XA T, A Rl AR AT IE B B Xl R R
ARSI B R ()] 9 AR A 4R 2016, 27 (1) £ 59-
63.
Li M M,Yuan J] W,Liu C J,et al. Effects of rootstockson the
growth and berry quality of Vitis vini fera cv. Cabernet Sau-
vignon grapevine in Changli zone, Hebei province, China [J].
Chinese Journal of Applied Ecology,2016,27(1):59-63.
KA a0 SR R ER L A o [ S AR A B A AR WF Y
PEsesE [T, Bm 2417 ,2009,26(3) : 306-310.
Zhang H G, Liu C H,Wang Z Y,et al. Identification of resist-
ance to grape aphids of Chinese wild grape [J]. Journal of
Fruit Science,2009,26(3) :306-310.
ToWT REAE )RR AEL AL BN RS R SALS Al SALT
XS A A A A R R S B A S e LT ). et R KA
2019,42(6):1022-1029.
Yu X,Zhao Y H,Xiang G Q,et al. Effects of SA15 and SA17
rootstocks on growth and berry quality of *Merlot” grape un-
der salt and alkali treatment [J]. Journal of Nanjing Agricul-
tural University,2019,42(6):1022-1029.
LSRR LI A AN R R A G B 2 A A A R
S BRI [T, AR bR 244 . 2019.34(5) : 170-176.
Gao Z,Peng Y Y,Dong K X, et al. Effects of different root-
stocks on the growth and fruit quality of Marselan grapes
[J]. North China Agricultural Journal,2019,34(5):170-176.
Fardossi A, Brandes W, Mayer C. Influence of different root-
stock cultivars on growth, leaf nutrient and must quality of
cultivar Gruner veltliner [ ]J]. Mitteilungen Klosterneuburg,
1995,45.3-15.
Organtisation Internationle de la Vigne et du Vin. Organtisati-
on internationle de la vigne et du vin descriptor list for grape
varieties and Vitis species [ M]. 2nd ed. Paris: Organisation
Internationale de la Vigne et du Vin,2007.
Winter E, Whiting J,Rousseau J. Winegrape berry sensory as-
sess-ment in Australia [M]. Adelaide: Winetietles Pty Ltd. .
20009.
FE R YA B CTD IMT. dbat . b [ Rl BL: R
k52003,
Bai B Z. Plant physiology and biochemistry C [[ )[M]. Bei-
jing: China Agricultural Science and Technology Press,2003.
RHE SR EBELT. GB/T 15038 —2006. 7 % 17 . 4L 17 it
JHA AT g5 (S db st o E AR i A, 2006.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Guo X G,Ma P X,Wang X H. GB/T 15038—2006. General a-
nalysis methods for wine and fruit wine [ S]. Beijing: China
Standard Press,2006.

Stojanovic J, Silva J L. Influence of osmotic concentration, contin-
uoushigh frequency ultrasound and dehydration on antioxida-
nts, colourand chemical properties of rabbit eyeblueberries
[JJ. Food Chemistry,2007,101:898-906.

Jayaprakasha G K,Singh R P,Sakariah K K. Antioxidant ac-
tivity of grape seed (Vitis vinifera) extracts on peroxidation
models in vitro [J]. Food Chemistry,2001,73(3) ;285-290.
£ R SR AT B AR ERAERE (M. V6% 75
Pl i R4 L 1999,

Wang H. Experimental specification of grape and wine [ M].
Xi’an:Xi’an Cartographic Press,1999.

A AR AR E I T M V8% BT A Rl A
2000.

Li H. Modern enology [ M]. Xi” an; People’ s Press of
Shaanxi,2000.

B i BE, 2290 W, HOAE RN, 4. GB/T 15037 — 2006. Fj % 1
(ST, dbst . v B by o th hiAt: L 2006,

Kang Y P,LiJ M, Tian Y L,et al. GB/T 15037—2006. Wines
[S]. Beijing: China Standard Press,2006.

wh R EE R E L R R A AT 8717 4 0 & R
Ky ersrEmagm L], i E R A%, 2018, 51(10) £ 1972-
1981.

Han X, Wang H B, Wang X D.et al. Effects of different root-
stocks on ‘87-1" grape photosynthetic and chlorophyll fluo-
rescence characteristics [ J . Scientia Agricultura Sinica, 2018,
51(10):1972-1981.

TRAT B R BB L SF L GRS SRR BR 9 A4 iy T
JeG LR B g [T B s A BL 2. 2017, 54 (7) : 1223~
1231.

Zhang F C,Song X H,Zhong H X, et al. Effects of rootstocks
on leaf quality and photosynthetic efficiency of Cabernet Sau-
vignon 9 grape [J]. Xinjiang Agricultural Sciences, 2017, 54
(7):1223-1231.

B T I b 2000 7 A 0 4 o A vk S AL A 58 (D] )M .
e Al K2, 2016.

Chen Z. Mechanism on the graft compatibility between ‘Jing-
ganghongnuo’ and other litchi cultivars [ D]. Guangzhou:
South China Agricultural University,2016.

AR AR B IR S ORTRIAG A o B kR A A K
RS BRI [T, Hl Aol K 242241, 2018, 53(1) . 71-77.
Li X W,Chen B H.Mao J, et al. Effects of rootstocks on the
growth and fruit quality of ‘Cabernet Sauvignon’ grapes []J].
Journal of Gansu Agricultural University,2018,53(1) :71-77.
2L R T KR YE L AL 8 AR AR XL B R X T 2
A A R IR S B R e 1L 7 b ROl A iR 2017, 26
(25) :745-751.

Li M M, Yuan J] W, Liu C J,et al. Effects of eight rootstocks
on the growth and berry quality of Vitis vini fera cv. Marse-

lan grapevine in Changli zone, Hebei provinic,China [J]. Acta



533

FE T B 55« i AN o A i T % DX T B =2 A A O B B TR R B 137

[30]

[31]

[32]

[33]

[34]

Agriculturae Boreali-occidentalis Sinica, 2017, 26 (25);: 745-
751.

A BFHH L ERT. ARG ARXT 144 R SR A LA
FrE AR MM [T ) AR R, 2016,43(2) :45-48.

Li SQ.Ma D Y,Wang Z P. Effects of different stocks on pho-
tosynthetic parameters and growth of annual Cabernet Sau-
vignon [ J]. Guangdong Agricultural Sciences, 2016,43(2);
45-48.

WA L2, BB B Bl AR 0 A %5 45 90 M R SR 9 R
sz ()] Aolk AR 242, 2004, 20(S1) - 87-89.

Fan P G,Yang M R, Li S C. Effects of different rootstocks on
the fruitfulness and fruit quality of grapevine cv. Jinyu (Vitis
vini fera L. ) [J]. Transactions of the Chinese Society of Ag-
ricultural Engineering,2004,20(S1) :87-89.

AR A RGEPE SRR Rk O AR L E
T e o 4 00 32 540 i il B PR 3R ik g s [T ). v e Aol 2 4,
2019,28(1):59-65.

Zhang F C,Yang J,Pan M Q,et al. Effects of rootstocks on
fruit development and expression of leuco anthocyanin reduc-
tase gene in grape berries of ‘Cabernet Sauvignon 9’ [J]. Ac-
ta Agriculturae Boreali-occidentalis Sinica, 2019, 28 (1) 59-
65.

A, PR WO, A R R AT R SR A AR K K E
fosgm (1], A4, 2016,33(10) : 1241-1250.

Li C,Bai S J,Geng X L,et al. Effects of rootstocks on growth
and development of ‘Cabernet Sauvignon’ grape [J]. Journal
of Fruit Science,2016,33(10) :1241-1250.

I ELYE R FOR A AN R RE A X B 5 2 A B A
S sz ()], A E R .2019,38(10) :101-103.

Wang T,Wang A N,Chen ] H,et al. Effects of different root-

[35]

[36]

[37]

[38]

[39]

[40]

stocks on Marselan grapes quality and wine [J]. China Brew-
ing,2019,38(10):101-103.

Shuangguan L. F,Zhang C Q,Mu Q,et al. Genome identifica-
tion and analysis of genes encoding the enzymes involved in
organic acid biosynthesis pathway in apple, grape, and sweet
orange [ J]. Scientia Horticulturae,2015,185;22-28.

Reynolds A G,Wardle D A. Rootstocks impact vine perform-
ance and fruit composition of grapes in British Columbia []].
Hort Technology,2001,11:419-427.

Main G, Morris J, Striegler K. Rootstock effects on chardonel
productivity, fruit and wine composition [J]. American Jour-
nal Enology and Viticulture,2002,53:37-40.

e, TR Bk Bk, A ATV S AR R [R] 6l AR X BN A
AR GREM BRI )] R, 2017, 34(10) 1 1286~
1293.

Hao Y,Ma Q L,Zhang K, et al. Effects of different rootstocks
on the growth and fruit quality of ‘Italian Riesling” in Hexi
Corridor [J]. Journal of Fruit Science, 2017, 34 (10): 1286-
1293.

A B VR EEAE S BN ARG RN iR B R 4 A R S
B L1, AL bk Be 24l 2020, 35(1) 1 124-129.

Niu R M,Xu Z H, Huang X J,et al. Effects of rootstocks on
the growth and fruit quality of ¢Cabenet Sauvignon’ grape
[J]. Journal of Northwest Forestry University,2020,35(1);
124-129.

Sun B, Spranger I, Roque-do-vale F, et al. Effect of different
winemaking technologies on phenolic composition in Tinta
Miuda red wines [J].J Agr Food Chem,2001,49(12):5809-
5816.

(E#&% 128 7)

[25]

[26]

EARTE T, Bk AR AR TR XU K B AR S AU R
MPEREWETE [J]. KPHAE: ¢, 2016,37(10) : 2562-2568.
Wang L. J, Gao Z W, Zhang D, et al. Thermal performance
analysis of a flat plate solar air collector with double channels
[J]. Acta Energiae Solaris Sinica,2016,37(10) :2562-2568.

ik AR IRE A TRERA L AF. T AR ZRBU G K PH BB s AU A
PR A A [T]. b9 588 R4, 2019,53(11) : 1302-
1307.

[27]

Zhang D,Zhang ] J,Zhang Y Z,et al. Baffles optimization of a
flat plat solar air collector with double channels [ J]. Journal
of Shanghai Jiaotong University,2019,53(11):1302-1307.

T M. B FH g 25 AR AR I BUE BT S [T, g SRt
#,2015,31(2):85-91.

Jia S H. Numerical investigation of flat plate solar air collec-

tors [J]. Building Science,2015,31(2) :85-91.



