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Effects of exogenous spermidine on nitrogen metabolism, dynamic changes
of endogenous hormones in leaves and fruit quality of wine grape

LI Dou', WANG Yuhang', YANG Jiangshan', JIN Xin', WANG Chunheng', DAI Zibo'
CHEN Yajuan', SHAO Zhang', FENG Lidan’

(1.College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China; 2.Research and Development Center of Wine Industry in Gansu Prov-
ince, Lanzhou 730070, China)

b

Abstract: To investigate the effects of spermidine (Spd) on nitrogen metabolism, endogenous hormones of wine
grape leaves and fruit quality, and screen out the suitable Spd treatment method for wine grape production, 10-year-old
Riesling grapes were used as experimental materials in this study. Spd solutions of 0.3 mmol/L (T1), 0.6 mmol/L (T2),
0.9 mmol/L (T3) and 1.2 mmol/L (T4) were sprayed on the leaves at flowering stage, fruit setting stage, expansion stage

and veraison stage, and water was sprayed as control (CK). The nitrogen metabolism and the contents of endogenous hor-

mones in leaves at different stages and the related indexes

Y75 B #8: 2023-11-08

EETE WA B0 H (21CX6NA080) ; Hi & FH d k%
i ( 18ZD2NA006-4)

EEEN 2 3F1997-) 5 HARE A, Bt EE SRR
B AR S A IS . (F-mail) 1976348148@ qq.com of exogenous Spd treatment could enhance the nitrogen me-

of fruit quality were measured, and the fruit quality was
comprehensively evaluated by principal component analy-

sis. The results showed that the appropriate concentration

BIEE HTLI, (E-mail) yangjs@ gsau.edu.cn tabolism capacity of grape leaves, increase the contents of
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kinetin (KT), auxin (IAA) and gibberellin (GA;) in leaves, reduce the content of abscisic acid (ABA), and improve

fruit quality. Specifically, T3 treatment significantly increased the contents of nitrate nitrogen (NO;-N) and ammonium ni-

trogen (NH;-N) in leaves during the color-changing stage, which were 37.84% and 21.52% higher than those of CK, re-

spectively. The contents of KT, IAA, and GA; in leaves in T3 treatment were significantly higher than those in CK during

flowering, color-changing and ripening stages. Compared with CK, T3 treatment significantly increased the contents of solu-

ble solids, soluble sugars, vitamin C, glucose, sucrose, oxalic acid, tartaric acid, citric acid, malic acid, and fumaric

acid in fruits. In conclusion, the appropriate concentration of Spd treatment could enhance the nitrogen metabolism capacity

of Riesling grape leaves, increase the contents of KT, IAA and GA, in leaves, reduce ABA content, and improve fruit

quality. According to the results of principal component analysis, the treatment of 0.9 mmol/L Spd had the best effect.
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Fig.2 Effects of exogenous spermidine (Spd) on the activities of nitrate reductase ( A), glutamine synthetase (B), glutamate synthase
(C) and glutamate dehydrogenase (D) of Riesling grape leaves
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Fig.3 Effects of exogenous spermidine ( Spd) on the contents of auxin (A), abscisic acid (B) , kinetin (C) and gibberellin (D) in Ries-

ling grape leaves
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1 AIH1, T3 A 39 AT 3 A 4 2R 52 rb ] i 1k DR
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Table 1 Effects of exogenous spermidine (Spd) on main quality indexes of Riesling grape berries

e WEEEE Y AR RS L ek & C A S o R
(%) (mg/g) (mg/g) (mg/g) (mg/ml) (g)

CK 19.85+0.53b 101.01+9.61b 7.33+1.01b 1.01+0.21a 80.11+1.51ab 126.01+0.31a

T1 19.44+0.81b 111.41£6.71ab 7.63%1.33b 1.1120.01a 74.0122.81ab 127.71%3.61a

T2 20.53+1.07b 112.61+4.51ab 14.87+1.84a 1.11£0.01a 87.31£19.41ab 127.81£4.31a

T3 23.3120.27a 117.41£6.11a 16.78+0.76a 1.1120.11a 95.31x11.81a 128.41+1.31a

T4 17.32+1.71c 103.11+6.31b 8.15+1.65b 1.0120.01a 70.71211.31b 127.91+3.21a

CK.T1~T4 WE 17, FEIIARFE/NGFRRRL Duncan’ s £ 227 B3 (P<0.05)

SR W S SRR S TR | 05 PR E Y Spd AR BRER R T

242 Spd xEF AT AR FAELES S FHH0
Hi &1 4 AT Y W00 8 28 2R S b b 20 23 5 B R

RSSH AR SR ELREAE Spd W BB RO ISR 52
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Fig.4 Effects of exogenous spermidine (Spd) on the content of sugar components in Riesling grape berries
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Fig.5 Effects of exogenous spermidine ( Spd) on the content of acid components in Riesling grape berries
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Table 2 Variance analysis of principal components of fruit quality

of Riesling grapes treated with different concentrations of

exogenous spermidine (Spd)

JrZETIMRR RITI7 2 TR

b i ES % LEZARIEN (%) (%)
E iy 1 10.715 76.532 76.532
2 2.109 15.061 91.593

£3 AEAREMELEER (Spd) RENEALCHIRIARME
B FMETR

Table 3 Principal component analysis score table of fruit quality of

Riesling grapes treated with different concentrations of ex-

ogenous spermidine (Spd)

s FACI FAC2 A1 He#
CK -1.342 1.090 -0.863 5
T1 -0.188 -0.350 -0.197 3
T2 0.558 0.202 0.457 2
T3 1.317 0.578 1.095 1
T4 -0.344 -1.521 -0.492 4
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