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Analysis of photosynthetic characteristics and fruit quality of Shine Mus-

cat grafted on 4 grape varieties
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Abstract: [Objective] Xinjiang is an important grape producing region in China, with unique natural
conditions and huge industrial scale. In recent years, Shine Muscat has attracted the attention of many
fruit farmers because of its rich rose fragrance, high sugar content, low acid and other characteristics,
and is regarded as the first choice for vineyard upgrading. The rapid renewal of varieties can be realized
through the top- grafting method. In this study, the photosynthetic characteristics and fruit quality of
Shine Muscat grafted on Victoria, Kyoho, Black Monukka, and Crimson seedless were studied in order
to screen out old varieties suitable for grafting with Shine Muscat in Shihezi region of Xinjiang. [Meth-
ods] In May 2021, four nine-year-old grape varieties (Victoria, Kyoho, Black Monukka, and Crimson
Seedless) were grafted using the greenwood grafting method and were designated as SM/VI, SM/KY,
SM/BM, and SM/CR, respectively. Fruit appearance quality including transverse and longitudinal diam-
eter, berry mass, single cluster mass, fruit color were assessed at the fructescence on September 5Sth,
2023. Intrinsic qualities including soluble solid content, titrable acid content, vitamin C content, soluble
sugar content and soluble protein content were also measured. In late August 2023, the photosynthetic

parameters including net photosynthetic rate (P,), stomatal conductance (G,), transpiration rate (7;), in-
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tercellular CO, concentration (C;), chlorophyll content, and chlorophyll fluorescence were measured.
For data analysis, single-factor analysis of variance was performed on the obtained experimental data.
Correlation analysis was used to explore the relevance between indicators, and principal component
analysis was used for comprehensive evaluation of the 4 stock-scion combinations. [Results] The re-
sults showed that the fruit quality of Shine Muscat was affected by the four rootstocks. Shine Muscat on
Crimson Seedless had lower titratable acid and soluble protein contents and exhibited higher levels of
soluble solids, soluble sugars, vitamin C, and solid to acid ratio. It had a single cluster mass of 919.19 g,
with soluble solids reaching 21.63% and a solid to acid ratio of 62.08. The contents of chlorophyll a
(Chl a), chlorophyll b (Chl b) and total chlorophyll (Chl a+b), net photosynthetic rate (P,), stomatal con-
ductance (G,), transpiration rate (7;), intercellular CO, concentration (C;), water use efficiency (WUE),
and the maximum photochemical quantum yield of PSII (F./F.) were highest in plants of SM/CR. The
initial fluorescence (F,) and the maximum fluorescence yield (F.,) were highest in SM/BM. The correla-
tion analysis showed that the berry mass had a highly significant positive correlation with indicators af-
fecting photosynthetic rate. Total chlorophyll content had a significant positive correlation with photo-
synthetic characteristics and soluble proteins, and a highly significant positive correlation with chloro-
phyll b, soluble sugars, and intercellular carbon dioxide concentration. The initial fluorescence had a
significant negative correlation with berry mass, L*, solid to acid ratio, net photosynthetic rate, intercel-
lular carbon dioxide concentration, and the maximum light energy conversion efficiency of PS II, and a
highly significant negative correlation with single cluster mass and vitamin C content. The maximum
light energy conversion efficiency of PSII had a highly significant positive correlation with solid to acid
ratio, L*, a*, and /° values. The composite score was calculated based on the principal component com-
prehensive model, and according to the composite score, the performance of the four stock-scion combi-
nations were in the order of SM/ CR>SM/ KY>SM/ VI>SM/ BM. [Conclusion] The results show that
compared with Shine Muscat on the other three grape varieties, Shine Muscat grafted on Crimson seed-
less had higher contents of soluble sugars, soluble solids and sugar to acid ratio, with higher chlorophyll
contents, stronger photosynthesis, and superior fruit quality. Overall, Crimson seedless is the most suit-
able rootstock among the four grape varieties for Shine Muscat.
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Table 1 The fruit size of Shine Muscat grafted on 4 grape varieties

N L U 42 L N -
gjjiﬁc:i(on Iiflig?é:dlinal ﬁ:ﬁ:feze Y TE! % R ijflzﬁcister F i 5
combination diameter/mm diameter/mm Shape index Berry mass/g mass/g Yield/(kg:666.7 m™)
SM/VI 26.21£0.76 b 21.45+0.49 a 1.2240.01 a 11.57+0.12 b 821.19+33.50 a 1704.06+69.51 a
SM/KY 25.35+0.70 be 21.68+0.53 a 1.17£0.05 a 10.86+0.32 be 886.27+55.60 a 1839.10+115.38 a
SM/BM 24.25+0.12 ¢ 19.00+0.08 b 1.2840.01 a 9.99+0.42 ¢ 682.82+16.39 b 1416.94+34.00 b
SM/CR 28.47+0.23 a 23.53£1.13 a 1.21£0.05 a 13.24+0.31 a 919.19+37.15 a 1907.42+77.09 a

VE: FBIASE/NG FRERRAE 0.05 KPR EE (p<0.05). KA.

Note: Means followed by different small letters in the same column are significantly difference p<<0.05. The same below.
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SM/BM, 43 51l 4 0.41.0.39.0.35.0.32 g - L"! %éﬂ/\
) 22 7 2% . SM/CR (&R LL  n] ¥ VERE & &2 12
=11 SM/BM, SM/CR (1 [& B8 L.« T i PEBE 5 790 )
N 62.08.18.02% , SM/BM ' [ |2 Eb 7] 9% 1 #J;ﬂ‘/e.\%
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Table 2 Fruit color parameters of Shine Muscat grafted on 4 grape varieties

R &
gfj;i;iccilon combination Lx ar b* c* he

SM/VI 49.64+0.29 b -3.60+£0.58 b 12.14+0.31 b 12.68+0.45 ab 178.714£0.04 a
SM/KY 48.46+0.44 ¢ -3.74+0.20 b 13.49+0.26 ab 14.00+0.27 ab 178.70+0.01 a
SM/BM 49.134+0.31 be —2.78+0.03 ab 14.22+0.95 a 14.49+£0.93 a 178.62+0.01 b
SM/CR 50.79+0.27 a -2.30+£0.21 a 12.05£0.41 b 12.30+0.44 b 178.63+0.01 b
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Table 3 The internal quality parameters of Shine Muscat grafted on 4 grape varieties

WAL A wCAIVEHERTEYD  p (AT ERR) BES L wCATE I wHEER O wCAlVEEER )
Stock-scion Soluble solid Titratable acid Solid to acid ratio Soluble sugar Vitamin C content/  Soluble protein
combination content/% content/(g-L™") content/% (mg-kg" content/(mg-kg™")
SM/VI 14.87+0.54 b 0.39+£2.06 b 38.41£1.59 ¢ 16.10+0.55 ab 11.70+0.08 b 10.94+0.01 d
SM/KY 15.20+0.06 b 0.41+£3.39 a 37.33£0.30 ¢ 16.70+0.36 ab 11.08+0.05 ¢ 11.74+0.03 a
SM/BM 14.40+0.12 b 0.32+2.94 d 45.28+0.30 b 15.66+0.47 b 10.52+0.13 d 11.414+0.01 ¢
SM/CR 21.63+£0.15a 0.35+3.80 ¢ 62.08+0.31 a 18.02+0.83 a 12.15£0.01 a 11.65+0.03 b
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Difterent small letters show significant difference (p<<0.05 ). The same below.

&1

4 N EERMSIENEARRMH R RS ENESR

Fig.1 Chlorophyll contents of Shine Muscat grafted on 4 grape varieties
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Fig. 2 Differences in photosynthetic indexes of Shine Muscat grafted on 4 grape varieties
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Fig. 3 Chlorophyll fluorescence parameters of Shine Muscat grafted on 4 grape varieties

EN

24 ANEESMBUERAX IR SRR
ERY o SRy

241 AXWoA KRR RS E RS
SRS S 21 AN E BB AR AT AH G A, B 4
AT, R 2] SR SE 1) R T R 5 R A Y A TE R 1 T
PoCnG R R IEM G, 5 RIS . L* RTT.
SS\F/Fn 2 R IEAHDC, M A R L VC & =55
HEHEN T PG 2R FE IEMK, 5SSEHE.C
BREIEMHK N SRER S EMESE ,Chlatb 5 P,
G.~Chl a.Chl b.VC & E 2 W T FE IEMHR, 5 C T
L* PR B 5 R 35 E A OG5 M 3R e P ok
E,F, 58K RE L* \RTT P, C F./F, 5 53 1A
K, SRR R VC HREEWREE MK, F/F.5
RTT.L*.a* 2 AR IEAH K.

242 ERSOAHA W ANENERA A9 A8 bRk
AT E R 30T, W3R 4 B, RT3 B 1R

AEAE 73 512 5.850 1.477 , JEHCH 1 2 > E Rl 7y, RN
77 2 TR B3k 81.415% , X i (1K) 77 22 BTk 26 43 Wil A
65.004%-16.411% , R HHIX 2 4 F o B A B RIS
BARE.

PRAN 2 B A3 TR 6T B R R IA D T

Y=0.336 X,+0.375 X,+0.387 X;+0.375 X,+0.372
X+0.236 X,+0.359 X+0.146 X+0.333 X,;

Y=-0.341 X,+0.015 X,-0.197 X;+0.274 X,~0.114
X:+0.244 X,~0.337 X+0.722 X;+0.249 X,o

TEE— F A T FERIE R, 52.3.4.5.7.
9 I R EEK ARE T H5 70 1 72 Tw Pon GG  VC Al
SS & & EH  ER T FRRIEA T, 5 1.6.8 11
FHR AR TR bR 5 772 Chl a+b & & \RTT.SP
TR,

HER 5 AT, @I Ry 2 A AR T R A 1S
g ARAE L5 515 20 0 4 Pl B & AT HE T - SMY
CR>SM/KY >SM/VI>SM/BM.



1796 E S N I 4 414
BRI B Berry mass [¢ 4
FF & Single cluster mass | 062 CE R
kL o - oms
AR SR e
A b om0 0z EEEEEEE.
i he 095
PR AIEE o* |-065 033 -061 0.99
[#FR L RTT | o066 073 072 -0.63 -0.36
44 % C &5 VC content | 091 069 073 078 076 0.2
AV M & SP content
FIVAERE 5B SS content | 062 055 062 043 052 027 057 L 0.0
445 a & Chlacontent |074 073 044 051 ~0.49
H4%% b % & Chlb content |073 050 066 -057 -058
JH-4E25 58 Chl atb content | 078 065 058 057 057
FEEHERP, |083 075 047 -0.71 -0.68
MlE CO#E C | 074 076 050 -052 -0.56 : ]
SAFEG, |02 0s1 054 -052 076 60 | 0. 71 092 074 Gs
REEZRT, |03 079 -0.57 -0.55 071 069 | 0.74 060 090 083 096 Tr --
VIUEH I Fy |-0.66 -0.72 -0.69 054 055 -0.67-0.75 -050 -0.67 -0.66 -0.70 -0.68 -0.71 -0.57 -0.56 Fo
R R F, -0.54 075 -0.76 052 -0.44|-0.42 Fm
T RCHE IR F/F, | 062 079 071 -0.41/-0.58/-050 0.94| 0.55 045 065 054 052 -0.69
2 oMzt L R %X % B EOEOEOE EEES U OO N M
glEg N~ s o = v £ 5§ 5 5 5 578 o " e e
EEEm M W B o % 5 5 % g@gMMMg%mmﬁE
pEER @ @9 & 2 5 2 2 3 SMSE R B SR 4K
5z miE 2 EE2 863 Ik Sm B g Ry
B 5 G % HEpp®wmO SzsR O MR xR
H e & o & & oE o oE s E K=
52 o I g aa ©7 = =X
I % B H < o I
B W O
& E2E R R
YT = &

*p<0.05;:* p< 001
B4 4 NEEHEIBEERAHIR A MRS MRS

Fig. 4 Correlation analysis of photosynthetic characteristics and fruit quality of Shine Muscat grafted on 4 grape varieties
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Table 4 Principal component analysis of photosynthetic
characteristics and fruit quality of Shine Muscat grafted on

4 grape varieties
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Table 5 Comprehensive evaluation of Shine Muscat grafted on 4 grape varieties
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