AT OR K K F F IR, 2021, 38(3): 577-586
Journal of Zhejiang A&F University
doi: 10.11833/].issn.2095-0756.20200358

IK ST BB XS = AT BT AR B R 1 X =R & A< BB R 72 IR
B, X¥ik, FBN
(IR A 4R A B 7 M5 T S0 % . AL B 311300)

BE: [ B4y ] IR ARy Mia st = vt F Tetrastigma hemsleyanum v+ 2E KR 25 M) BF BB R R AL B E L ey v, A AT
RIZrtFeR R, [ FF] A2 FAZ R AGAMM, BIHRERKE GREREG . TERAR), 54K M
st Z et Fet AR RN . RRE TR E SR AR LIS REZ T 3 A KM [ R A A8 MAE (PAL). & REA
& B (CHS) e d REAFHMBE (CHI)] FHad %, [#R] FERFEH IR tHot Aot R K BRY, "TERRFR
PHRORFE S AREXR, RET X, "TRREER BEMRBEELFLEE; T30, = FEAWMAEs 8 EME 124
REDEAE, RF AN MG 16 d K B)MEE, M PAL. CHS 4= CHI % 3 AN A 4285 1) & 3 B R & 5 #8 SPE AT & =
FAAR BRSO EW; MAEWAHRAGER, FAREL MU LB EIRRARRARENTE, TRAEIHKS
PAL. CHS. CHI &3 R EH £ (P<0.05), [ £# ] EF MRS M8 TIREZ = vhF Ak b 5 8 L1069 R F 540
BABK B ERE, BT R 1436

KERIA): Komit; =vtd; BMEM; HER,; <4

FESES: ST7183 XEkPRERD: A NXERE: 2095-0756(2021)03-0577-10

Effects of water stress on chloroplast ultrastructure and key enzymes of
flavonoid synthesis in Tetrastigma hemsleyanum
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Abstract: [Objective] This study aims to investigate the effects of water stress on the ultrastructure of
chloroplast and the activity and content of key enzymes in the flavonoid synthesis pathway of Tetrastigma
hemsleyanum, so as to improve the quality of 7. hemsleyanum. [Method] With two-year-old seedlings of 7.
hemsleyanum as materials, and through water control pot experiments (setting waterlogging, drought, and the
control), the effects of water stress on chloroplast ultrastructure, root flavonoid content and the activities of three
key enzymes [phenylalanine ammonia lyase(PAL), chalcone synthase(CHS) and chalcone isomerase(CHI)] in
flavonoid synthesis pathway were analyzed. [Result] Drought and waterlogging both caused the decrease of
chloroplast number in the leaves, and they moved toward the center of the cell instead of clinging to the cell
wall. Besides, the number of plastid globules in the chloroplast increased and the volume became larger, the
color became lighter, and the lamella structure of chloroplast was no longer neat and compact. The total

flavonoid content of T. hemsleyanum reached the peak on the 12th day under drought stress, and reached the

Wk H I 2020-06-01; &0 H#H: 2021-01-15

FEWH . Wil EaS LT E (2017C02012); #ilA &RJTHH (CTZB-F170623LWZ-SNY1-33); #iiL R
KEFRIT R JBIE S AA TS 355 B (2016FRO10); 77 S A BOAkll BHE #E) 35 H (2019TS08)

YEH /. JB 3 Hi (ORCID: 0000-0003-0699-4571), M = 25 Al ¥ 36 % A4 3 5 40 F 55 . E-mail: tly1235689@
126.com, JBIEVEH : VPR (ORCID: 0000-0003-1558-4793), #iili, 11, MIFrh2y%iiss &R H5TT
% o E-mail: 20160019@zafu.edu.cn


mailto:tly1235689@&lt;linebreak/&gt;126.com
mailto:tly1235689@&lt;linebreak/&gt;126.com
mailto:20160019@zafu.edu.cn
https://doi.org/10.11833/j.issn.2095-0756.20200358

578 WroIL R R K A R 20214E 6 H 20 H

peak on the 16th day under waterlogging stress. Analysis of key enzyme activities in the biosynthetic pathway
of flavonoids showed that the activities of PAL, CHS and CHI increased successively in the early stage of the
maximum flavonoid content or during the same period, but with the extension of stress time, the total flavonoid
content and key enzyme activities decreased in varying degrees. There was a significant correlation between the
content of flavonoids and the activities of PAL, CHS, and CHI (P<<0.05). [Conclusion] Moderate water stress
can increase the content of flavonoids in the roots of T. hemsleyanum and enhance the activity of related
enzymes. [Ch, 7 fig. 1 tab. 36 ref.]
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Figure 1  Effects of water stress on leaves of T. hemsleyanum
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Figure 2 Effects of water stress on roots of T. hemsleyanum
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Figure 3 Effects of water stress on chloroplast ultrastructurey of leaves in T. hemsleyanum
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