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E  NEE B AZ Panax ginseng WTRIMTIE R Zn ¥R BEJE IR, SR )46 ) 7 i, WFSEWE Zn MR EXT NS AR
SR S bk SR W Zn SR S 5 SRR, NS A RO T B4 O JERLES Zn® T R AT IS ZARE. AE
20 ~20 000 mg/L. i fik e & [BIPY , A0 WS Zn 4 S SR RVBCE S5 ERE VR JEE 5 835 IEAR DG (P < 0. 01,R* >0.9)
11 EL I 25 WG VAR 38 1 P v, DR I AR BRI A Zn 19 500t R TR0 365 BSR4k VR J3E (200 T 2 000 mg/1L) Zn®* ]
FUEE NS Zn IR AL NS CRIRH R R, 1R it Jr il S ALy g (POD) Flid S Ak 2URE (CAT) 7% 1. 15§
HE L i, A0 R Z B E Fﬁ*%(MDA) EHE, CAT 3G PEREAT, (HASHR G H & 1 B3 T, 1T e 5 PRk
30 RO LE A IR B A . TS M B Y Zn R EE I FELE 200 ~2 000 mg/L.
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Effects of Zinc Concentration on Growth, Ginsenoside Content and
Zinc Content of Panax ginseng by Foliar Application

YANG He', ZHANG Hao'*, GAO Yu-gang', ZHANG Lian-xue'
(1 College of Chinese Traditional Medicine, Jilin Agricultural University, Changchun 130118, China;
2 Institute of Special Wild Economic Animals and Plants, Chinese Academy of Agricultural Sciences, Jilin 132109, China)

Abstract; In order to identify appropriate Zn concentration range of foliar spraying for ginseng, effects of
zinc spraying concentration on growth, ginsenoside content and zinc absorption efficiency by leaves of gin-
seng were studied through field experiments. Results showed that ginseng leaves can efficiently uptake
Zn’* of foliar applied, and transformation of Zn from leaves to roots was found. The amount of Zn uptake
by leaves had significant (P <0.01,R* >0.9) positive correlation with applied Zn mass concentration
range from 20 —20 000 mg/L. As spraying concentration increased, the amount of zinc transferred from
leaves to roots was also enhanced. Increment of fresh mass and ginsenoside content of root were found
when appropriate Zn nutrient solution(200 and 2 000 mg/L) was applied, and peroxidases (POD) and
catalase (CAT) activities increased when applied rate was 200 mg/L, but spraying 2 000 mg/L Zn’* led
to POD activity increase and CAT activity decrease compared to control. Although malondialdehyde
(MDA) content increased, CAT activity decrease and leaf burn were observed when 2 000 mg/L was
supplied to ginseng leaves, and ginsenoside significantly increased in root. This may be due to of environ-
mental pressure induced by secondary metabolite accumulation. Appropriate Zn mass concentrations of fo-

liar application in ginseng ranged from 200 —2 000 mg/L.
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Fig. 1 Effects of foliar applying Zn’>* mass concentration on zinc content of ginseng leaves, stems and roots
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Fig.2 Effects of Zn’* spraying mass concentration on defense enzyme activities and MDA content of ginseng leaves
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