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Effects of different rootstocks on contents of endogenous hormones and

polyamines in Cabernet Sauvignon grape seeds

ZHAO Shucheng, SUN Junli, ZHAO Baolong’, PAN Lizhong, ZHANG Zhijun, ZHU Chunmei
(Agriculture College of Shihezi University/Key Laboratory of Special Fruits & Vegetables Cultivation Physiology and Germplasm Re-
sources Utilization/ The Key Laboratory of Oasis Eco-agriculture, Xingjiang production and Construction Corps, Shihezi 832003, Xin-
Jjiang, China)

Abstract: [Objective] Xinjiang is the earliest region to grow grape and also a major province for wine
grape cultivation and brewing in China. However, Xinjiang's diverse climate, drought, salinity, cold and
other ecological conditions restrict the further development of wine grape industry, resulting in a signifi-
cant reduction in grape yield and quality. The grape grafting can adapt to different soil types and growth
environments of biological (like soil pests) and non-biological (such as salinity, moisture or tempera-
ture) stresses. Plant hormones and polyamines are compounds, which derive through many important
metabolic pathways in plants. Not only can they regulate plant growth and metabolism, but are also be
closely related to stress resistance. This study compared the trend of changes in the content of related
hormones and polyamines in seeds of Cabernet Sauvignon grapevine grafted on different rootstocks. It
can provide a theoretical basis for the research on the effect of scion-rootstock interaction on fruit hor-
mone and polyamine metabolism. [Methods] Five resistant rootstocks (5BB, V. riparia, SO4, 140R and
3309M) were collected all from Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural
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Sciences. The scion was Cabernet Sauvignon 169 (CS), which was planted in the grape test garden in
2014. The rootstock-scion combinations included CS/5BB, CS/ V. riparia, CS/SO4, CS/140R and CS/
3309M. The experiment started on July 28, 2020 (berry veraison period), until the end of sampling on
September 8, 2020 (fruit ripening period). Sampling was completed once every 10 days, totaling for 5
sampling times. Random samples were taken during each sampling and brought back to the laboratory
in time. The pulp and seeds were accurately separated and quickly frozen in liquid nitrogen, and 0.5 g
of each sample was weighed, which was repeated for 3 times. Then the samples were placed in a refrig-
erator at —80 °C. Determination of titratable acid and reducing sugar contents in berries and the contents
of gibberellins A;(GA;), indole acetic acid (IAA) and abscisic acid (ABA), Putrescine (Put), Spermidine
(Spd), and Spermine (Spm) in seeds was made at different periods. Then correlation analysis between
berry acid content and seed hormone and polyamine contents was performed. [Results] All the tested
grape rootstock types can reduce the titratable acid content in Cabernet Sauvignon grape berries. During
berry maturity period, the titratable acid content with each rootstock combination was lower than that
with CS by 19.09%-35.29% . Simultaneously, it was found that the contents of various hormones in
seeds during the berry veraison stage with each rootstock combination were generally higher than that
during the fruit maturity stage, and the GA; content in the seed had a trend of M-changing style, the
IAA content continued to decline, and the ABA content first decreased and then increased; Spd content
continued to decrease, while the Put and Spm contents increased first and then decreased. The differ-
ence was that the Put content peak appeared during the berry veraison period, while the Spm content
peak appeared during the fruit ripening period. At different stages of fruit development, rootstocks exert-
ed different effects on the contents of related hormones and polyamines in scion seeds. During the berry
veraison period, the rootstock increased the number of seeds and significantly reduced the IAA, ABA
and Spd contents in the seeds, and increased the Put and Spm contents; at the same time, it decreased
the IAA and Spm contents during the berry maturity period, and increased the contents of GA;, ABA,
Put, and Spd. [Conclusion] Compared with self-rooted seedlings, rootstock grafting can affect the me-
tabolism level of hormones and polyamines in seeds.
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AT A ¢ AN TR AORT A% B A 5 T N URER N 22 i B S 1423

S A e e AR T 4 110 b DM 4 1Y PO
Pt , 7R ] R A 2 AR RS DK, o e R
P R A T ERAERT, BA AT B A
Ao 2019 4 , B SRR I ) A AR I 3.22 75 hn?,
FAEN 33.8 75 t, SRR R R BR ERAE AT BT R
BRI,

U2 5 DR T B L R R T R I T i el ) 5
I AR RL T 2 5 32 2 4 A 7 X, )
B HES) " GAR BRI S0 7T BB BUhili A /Y
A& 138 NAN R A4 Cln - 385 3O 5 A )
ChER B 7K 73 B B2 45 ) il R 2R IR [ e
Biti At AT DA 7 B A= B R B L3, a2k &
PR ) HT A A RS T e A ol A
PR TR RS (A P R A R R & R

12 (A RS R AN R A S5 R 1 R A 3 A

YRS Z . MRS 2 2
VRN IR 2 BB AR IS R AT A R LA
Yy, EAAMRT LA S 0 A AR, 18 5 Htidi vk
YIRS, (R 2R LR EE AT
AN T IRE A e ) ] AT R AN I TR
L, SO4 Tili AR FI IR 255 A0 7 i, HCAZREAE B A2
et A K &K (indole acetic acid, IAA) I /85 &=
(gibberellins As, GA,) & & AN A& s EAEE 1A
56 45 R R, S5 I V& R (abscisic acid, ABA)F1 2,
4-3% 7 52 Z W 5 (epibrassinolide , EBR) &b B 44 GE 1
O ] RS R A AR SRS O s W A S
FUGE TR S 22 JAEAS [R]85 i b (00 R Bk o 35 SR B0
JeTtJE B AR S . A RS R R
SRSIT IRV (1) EE AR, 2 5 0 26 T K G B
BRI 2%, I N 72 3, ot il A B 2 e Y 25 2 ik



1424 xOW

S

5394

R BRI ] RS WA K. R 7t 3 B AR
FERG A Ry BRAME R A B SRS K R B
(AR Ak, , T B 00 il R U 2 2 5 4 2 S SR P 1 R
MR EGE L2 EEN BN RED . E5 LR
P BR 4 1F B2 A, SBB. SO4. I /5 4l %] « 140R .
3309M i MRl ARBEAT t 15, T8 IR S 3 (1] 28 SR S
FSC A R F Ot SR S PTR E TR O U A
i ABA.GA; TAA. & % (putrescine , Put) « . A#
Jt% (spermidine , Spd) + ¥ i (spermine , Spm) 7% f i 1T
WM , WA Rl A A & I e I R S bl R & A fh
THANEEERS Z RS ERRL, VFEE M EAE
i ST AL IR LR

1 BRI

1.1 R EFRIE AR

I el 57T 35 588 A T K 2 AR S o A 2 AR
55 b, At 4 T 1 Rl K 2 B A SBB. SO4. 140R .
3309M . ¥ R 4] (HAD , A4ORERUE T b [ A b B 2
Bt K8 JH S B F 70 Bl , 2 AR kL A A B ER AR &R 169
WAL E 6 ML, 735l 4 CS/5BBLCS/S04.CS/
140R. CS/3309M . CS/if j+ % %] A1 H AR 1 (CS, Xt
HED, T 2014 47 € AR H & A T
1.2 R

I T 202045 7 H 28 H (R 2% ) ) 46
B UCKFE B 10 R LI PRSI B R
202049 A 8 H CRSERGHD RAELE . BRI
I 25 b R BEATLRAE , FHETEH FH PR 7D, SRR 5 A s [m]
SRR KRS EEE TRET, 2
J5 B T80 ‘CUKFHH .
1.3 REHE

AV S R 1 R FH R R V2 o 5 3 DR
R H 3,5- I K IRIE I e . I IR R
W R e 2 Bk i S 0 1 VAR 23l s 0.5 g
MR E RS R 3T 0TS , W BS Ok 5 NN 10 mL
THA B 80% F VAT, B T 4 CUKFIHEE 10 h, 7
4 C %M 5 10 000 r-min™ 0> 15 min J&5 B_E 5
5 mL T4 1 80% FH I 7 ¥ $2 U I, B IR 1 he
G FF BIE A s A R AR O R R R R
JEAAAR I /3, 0N SRR A ok Bk 0t €2 = 0, 57 i
Ao % 0.1 mol - L' HCLE UK i€ pH A £ 3,
TN ZEAR R 20 BR £, T8 ¥ Wi e 5 B 3 min, Y
BEAH,3IXE S . W& H G MERAREZR T (TG

W R, RS 1 mL, 0T 0.45 um A HLE
FEC S5 1k 5 38 LC-2010AHT Y vy 2% v kH o it 4300
SE o VLB IIE T A VOFED) LV (0.1%R R 43 $ i
R 7K )= 55145 i8N 1.0 mL - min's A A
25 C 5 WKk FEXE K 254 nm< 210 nm XK K ; 3F
FEE: 10 pL; (A 3EAH A C18 = MIAE (4.6 mm x 250 nm,
5 pum) s FEY N IR 2 i S s AR E R 8 2 2 1R S0
SN T RIS A 2B B 0.5 g BPRHKIB AIFEE L I\
5 mL A () 5% (iR FR 73 280 v SRR V5 i Jie VR
S1JE 4 CIRHE1.5h, 8854 'C .12 000 r-min” 550>
15 min B 500 uL b 3% ¥, BN 10 pL 28 FF k&
1 mL 2 mol-L"' NaOH V& ¥ im g iR 21 , 7£ 37 ‘CHt 48
FRELI 30 min HEATATAE RN, R JE AN 2 mL 2.
fik .2 mL 11 A1 NaCl ¥ 3% , 21 J5 4 °C 5000 r* min’'
B0 5 min, BB | mL 22 mL 204, 2R E
T N 2 FH RS 500 L i e iA iR, i 0.45 pm
HLIE I J5 4 ) Agilent 1200 2 0HH 4 384 I 2 o 37
A LB N VO ED) D V(KD =60:40; Jii i N
1.0 mL - min™; B34 30 °C 5 i B9 K 254 nm; JEFE
& : 10 pL; i kA Agilent XDB-C18 (4.6 mm x
150 nm, 5 um).
1.4 RXIEF

AR 4 L), JE R RAWEAK FIEG@ L K H
5025 mL) , Sigma 23 ] 5 47 JHBiE (500 mL) , KT
B FER A THRA A 48 0E (500 mL) E A
BN (500 @), R K =G 204k A R A ] 5 £ 7k
(500 mL) , B &R 717 B BE AL 22 5 A IR A 7] &AL
(500 g) , KBS BAL S 5 A IR A 7 5 AR
(500 mL) , &R & 14k 2 A TR A A
1.5 BUBSH

H 48 15 H1 SPSS 25.0 #EAT J5 22 8 3 ML 2 A A A
Tk T, 22 KT p<0.05, 5K FH Excel 2010 X} %
P gt T B E 5ERE, A R N3 R ER .

2 AR5

2.1 AETEARXFREREE ALEER S 2/
AN TRl A0 71 15 B 4 260 1T A R 7 & R s el
BT o & A0 B ] 3 E IR 7 S Bl A R S ziam ~
B, 7 SR 52 RS AR I B B IR, 72 SR S o A K
NI AR % 9 €S >CS/5BB>CS/S04 >CS/140R >
CS/3309M > CS/in] J 4 %] », CS/H] 7 i % - CS/SO4.
CS/140R F1 CS/3309M 2H & 7] i 1E 1R 5 & W KT



81

AT A ¢ AN TR AORT A% B A 5 T N URER N 22 i B S 1425

HH ,CS/SBBHE S AW 27 A B E  fE R L
FSCEAIAA (Rl R ZEL 5 1) R R 2 & K/ Nt
AT A4k . CS>CS/5BB>CS/140R > CS/3309M >
CS/SO4>CS/in 2 4 & , Herp Fr A ik #E 4 & 5 =3
HRERARY ET R E . 6 RS Y AT E R

——CS ——CS/5BB
40 - CS/HA —»— CS/S0O4
—o—CS/140R —e— (CS/3309M
35 ¢
30 |
25
20

10

pCATH ETR)
Total titratable acidity/(g-L")

07-28 08-08 08-18 08-28 09-08

F i Date
El1 AEMANREHREEREAEERSEHFN
Fig. 1 Effects of different rootstocks on titratable acid

content of Cabernet Sauvignon grapes
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Fig.2 Effects of different rootstocks on reducing sugar

content of Cabernet Sauvignon grapes
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Fig. 3 Effects of different rootstocks on GA;, IAA and

ABA content in Grape seeds of cabernet Sauvignon
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Fig. 4 Effects of different rootstocks on the content of M7 IAA. Spd BREHER S EEMNEE L

Put, Spd and Spm in grape seed of cabernet Sauvignon

®1 FEREAEMTHIHENZERIE

I (p<0.0D).

S5 S EEXM S

Table 1 Correlation analysis of hormones and polyamines content with sugar&acid content

in Cabernet Sauvignon Berries

2D HH5% 2% Correlation coefficient

Index IAA GA; ABA Put Spd Spm
6 J5U & Reducing sugar content -0.909%* 0.806%* 0.843%% 0.804%* -0.895%* 0.417
AJi% 2 BL & & Titratable aciditycontent 0.948%* ~0.940%* ~0.899%* —0.826%* 0.926%* -0.486

VE R R IME (p<<0.05) , ** R R R I (p<<0.0D) .

Note:*indicate correlation significant difference at p<<0.05. **indicate extremely significant difference at p<<0.01.
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