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Abstract: [Objective] This study, with an investigation of the physiological response mechanism of Clematis
henryi to different light intensity, is aimed to provide scientific basis for its introduction, cultivation, and
landscaping applications. [Method] With three-year-old C. henryi cutting seedlings used as experimental
materials, five light treatments were set up: full sunlight (ck), 80% (T1), 60% (T2), 50% (T3), and 40% (T4)
shading before a study was conducted of the effects of different shading levels on the growth and physiology of
C. henryi plants. [Result] (1) Shading treatment significantly increased the number of tillers, number of
segments and segment spacing of plants (P<< 0.05), with the increase in the number of tillers and segment

spacing of plants under T1 treatment being the highest (63.0% and 24.3%, respectively), and the segment
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spacing of plants under T1, T2 and T3 treatments being higher than that of the control (27.5%, 8.4% and 32.1%
respectively). (2) Shading treatment significantly promoted protein synthesis and decreased MDA production
(P<<0.01), with the mass molar concentration of MDA in T1 treatment being the lowest, and the mass fraction
of soluble protein (SP) reaching the maximum at 30 d (11.2 mg-g™"). (3) The mass concentration of chlorophyll
a and chlorophyll b increased continuously, with each index of the shading group being higher than that of the
control at 60 d, and the total mass concentration of chlorophyll reaching the maximum value (2.28 mg-L™") at
30 d, which was 3.9 times that of the control. (4) The activities of POD and CAT showed the trend of rise-fall-
rise with the shading from high to low, while the activities of the two enzymes increased gradually over time,
and the opposite was true for SOD. [Conclusion] C. henryi exhibited strong shade tolerance, with shading
levels of 50% — 60% significantly promoting the growth and dry matter accumulation of branches and leaves,
enhancing ornamental value. Therefore, suitable shading environments should be selected for summer
cultivation to ensure the healthy growth of plants. [Ch, 3 fig. 4 tab. 30 ref.]
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Figure 1 Effect of shading on leaf morphology of C. henryi
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Table 1 Effect of shading on tillers, number of nodes, and internode spacing of C. henryi

SrEERUA WA A5 B #E/em
AbFH
15d 30d 60d 15d 30d 60 d 15d 30d 60d

T1 2.10£0.10a 3.0040.10a 3.20£0.16 AB 10.20+0.10 AB 13.00£0.10 A 13.60+0.16a  16.00£0.10 A 16.80+0.10 A 17.00+0.16 B
T2 1.75+0.04a 2.50+0.85ab 2.70+0.20 AB  8.20+0.04 B  10.00+0.85B  12.10£0.20ab 14.00+0.04 B 14.30+0.30 B 14.50+£0.20 C
T3 2.00+0.13a 3.40+0.30a 3.50+0.20 AB 10.20+0.13 AB 12.00+0.30 AB 12.30£0.20 ab 17.00+0.13 A 17.50+0.30 A 17.90+0.20 A
T4 2.104£0.07 a 3.50£0.05a 3.60£0.10 AB 10.30£0.07 AB 12.50+0.05 AB 13.00+0.10a  13.00+£0.07 B 14.00+0.05 BC 14.20+0.10 C
ck 1.75%0.20a 2.00£0.15b 2.10+0.0l B 12504020 A 13.00+0.15 AB 13.00£0.01a 13.00£0.20 B 13.10£0.15C 13.10+0.01 D

VLA . R R K 5 T 26 7 [R] — i 18] R ] &b B8] 22 St B35 (P<<0.01); A [Rl/NG 3 4F R [A] — B 8] 4 [ 4 3 ] 22 57 i 3%

(P<0.05),

T HAbALH (P<<0.05), AL FRAE PR 15 A i IR e L AT
E/‘J IEJ Hﬂ‘/}ﬁ //I\ MDA E/:J FZ: EE ° E@ﬁﬂ Eﬂ EH‘ I‘ETJ E/‘Jﬂ {i ’ Table 2  Effects of shading on biomass of C. henryi
BR %) HR AT T4 4b B AN, SP T 6 o0 B T —FE— 4b HEYriitlg

T A A a s, X BEAL Y MDA it i B8 IR Vi B8 TI 35.0£3.1b
LT, 60 d kA (56.4 pmol-g ), IR 2 4054202
mOGER P A FREE P E R R, S1K I Hldxl7a
BRI NG S A AR . T3 A3 60 d B () SP T 322240

ck 25.6+1.3¢
UL s RIR/ING FREFR R AR R AL BRI 22 57 i) 35 (P<<0.05).
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Figure 2 Effect of shading on soluble protein(A) and malondialdehyde (B) contents of C. henryi
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Kl 3 R JESGHTEXT POD. CAT F1 SOD G P #4A 0, Hrt POD Fll CAT i 1 Fifi i 5] 4E 3% & 4
T, SOD WERW FRE, #B 7 HmiRAGREHaE M T, A F MR ERE TR S-S T SOD i
THBREET), POD Ml CAT W AW, MO ARSI E2 i, IR E 2 ERRIPTE DR N 1
AW, B 15d 2258, POD Ml CAT it Rl & B GR  thom 3055, ¥WRT—F—THfbias, RUAR
[FECIREE T 2 Pl R A 4EAE R, LR ZERr 20 SR e . 45 d i T1 AbBEAY POD I& MK, T4 kb3
B CAT WG ME2> 9 B 2 & T T1. T2 &L B (P<<0.05), 168 % W s i s G om e 5, 38O o 1 450 i i)
POD {RAFECARIE M, BT HCAR A ke it 3, B BB IRAT CAT W& M T+ 5 LAZE R 20 I P R e -



5 41 55 3 1) WRTUAE DG BRI R A K 5 A R (Y 5 619

R3 FREXLGETHAERERERERNLLER
Table 3 Comparison of different shading treatments on leaf chlorophyll content
gz 4k FKa/(mg L) 4% 2 b/(mg- L)
W gV T3 T4 ck TI v T3 T4 ck
15 0.44+0.06 B0.79+0.29 A 0.43+£0.13 B 0.73+0.14 AB0.67+0.06 AB 0.11+0.05 a 0.26+0.16 a 0.11+0.04a 0.18+0.05a 0.15+0.03 a
30 0.60+0.12 A0.42+0.13 AB0.62+0.00 A 0.34+0.11 B 0.29+0.09 B  0.23+£0.03 A0.13+0.06 BC0.20+0.01 AB0.07+0.06 C 0.07+0.05 C
45 1.54+£0.16 A0.66+0.09 B 0.29+0.04 D 0.48+0.06 C 0.24+0.02C 0.73+0.08 A0.38+0.04 B 0.24+0.02 CD0.30+0.02 BC 0.22+0.01 D
60 0.62+0.10 A0.42+0.05B 0.28+0.01 C 0.42+0.03 B 0.15£0.03D 0.23+0.03 A0.13+0.02 B 0.14+0.08 AB0.14+0.02 AB0.13+0.02 B

b 42 atb/(mg L) 4k Fa/b
mEd gy T2 T3 T4 ck Tl ™ T3 T4 ck

15 0.55+0.10 B1.05+0.35 A 0.54+0.16 B 0.91+0.17 AB0.82+0.03 AB 4.37£1.30 a 3.82+1.93a 3.98+0.87a 4.17£1.08a 4.68+1.15a
30 0.83+0.15 A0.56+0.18 AB0.81+0.01 A 0.42+0.16 B 0.36+0.14 B  2.64+0.28 a 3.35+0.80a 3.11+0.09a 6.95+4.51a 5.93+3.95a

45 2.28+0.25 A1.03+£0.12B 0.53+0.05 CD0.78+0.07 BC0.47+0.03 D  2.10+0.02 A1.74+0.08 B 1.24+0.07 D 1.55+0.11 C 1.11+0.05D
60 0.85+0.13 A0.55+0.06 B 0.42+0.07 BC0.56+0.03 B 0.28+£0.06 C  2.74+0.06 A3.73+0.25 A 4.24+2.46 A 3.05£0.36 A 1.24+0.17 B
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Figure 3  Effect of shading on SOD (A). POD (B). CAT (C) activity of C. henryi
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Table 4 Correlation analysis of morphological and physiological indexes under different shading treatments

WEE Al

£zt A SrBERL Rk (Al i o MDA CAT POD  SOD
487/ 1

S BERL 0.152 1

Rk -0.142 0.542% 1

REINE 0.585% 0.421 0.300 1

eSS 958 s 0.303 0.733**  0.579%*  0.420 1

AR 0.854%* 0.423 0.102 0.718%* 0.531* 1

MDA —0.684**  —0.302 0234  —0.707**  —0.623* —0.789%* 1

CAT -0.325 -0.594*  —0375  —0.143 —0.794**  —0.468 0.604* 1

POD -0.403 —0.461 0453 —0.952%*  —0.454 —0.613* 0.689**  0.203 1

SOD —0.631* —0.442 —0.012  —0.444 —0.535% —0.744%%  0.684**  0.692**  0.425 1

BEH . *FoR B EHIIE(P<0.05); **Fmil i E M (P<0.01).

roxburghii™ F145 & H 8 2B 5% Potentilla reptans™ A=K b B2 PSR 28 B AR K & B 0 B A9 IR 58 B I A —
o FRWDGHE XA E AT IR BA — @ 52, S56RIBEMRE T A m A, DRI Z 1R,
6RO A R Rk sk, SROLM A A B W4 . PSRRI ORI R Alsophila
spinulosa FTEW LR R W&, 2T B BB EM, AW b B 2R4SETE 50%~60% HHE T
AWE R, X5HFME Torreya grandis  “Merrillii” 7EAS[RIEE G BORFTE S5 R —2, KB B
AR T E A ERER, RSB AwTE JT . TR S5 R TE C. serratifolia Tt BEREZL
P& C. fusca BCAMEE RN 8~24 pmol-m -7, H AR/ PR 2 TRV MR Sk A HR ST, X S et
PR EE BT . HRAT I AR MY A B B BR AR B T B M Bk LG C. lanuginosa. BHEHRAGE C.
hancockiana %5 6 P A= Fhifef B BE 5%, AR DUAE BERRE A/ NI PR By, ARRER AT B RIZE R,
Hh, PR P AR R b N DR RO, RS BER . WAL, I RIFE ARG A SR 2 IR LR
FUR, flintaiksg, RIEESA TR, M R B E LG 2 OB IR B R ZR B AE K &
BRI, (REOFROR
3.2 AIBAMER (W R 4R R X8 S A 1 B A K

MDA E R AR it A=), T MBS i 8 Ak Sz 0 AR B, Al PR A A 2R 2 5 ik
WA RIS, BR4ERFIEF B EHMEE RS, A5 (30 d) HEEDE (T4) FAEG
(ck) AL A KR MDA J5t t B /R iR B 3 ) 25 A T LA b B, AT BB e 19 55 D W38 T SRORE AR AR P BSE L 4R
fer= LR, O T .0 H 2 Ipomoea batatas " WAFRNISMILEF . MWL AT MEE B E B0 W3
X, RO A R T MR A ERENE Y, X548 AL Trollius chinensis'"™ 1 b ¥
Rehmannia glutinosa™” PBFE 45 R A0L . 7 A 5s0Cmiba i, #4034 MDA Jis B R T+, 1l
VSR SR 1 BT A B AR, TGRSR A R U T BR AR T, AR E A K, dHREANE
S BORE Y A A ZE AL, R A B Ao T RE T A M AR O A R A R R RIS E A, BRI
OO [ERF, R T AR MDA i BERWEE WD, X 5A0TT3E4E Wikstroemia monnula®" 138 5t 5%
BRI AR —2, RSB PR RO S T RS2 B0 .

2R 2K B I IR A0 G A VR SR S5, R AR A ORI AR T ) B AR, Ab B 30
d B, GEEEA LR E SRR TR, SRR R o B SR R R R R RO AR, XS5 R
W Emmenopterys henryi®™ eI YA R M 4R W IE AR L — 2. T1. T2 #1 T3 &b #7E 6 H iynt ¢
R a/b LT X, HBEE B AR WAL, Uil @ g it 4t R b SiE BRIt a xR a, 25 7t
R e, AR THEESERS T (PST) SRS (PSI) ZEReEFMr, MM
B EC PR 3 WY, X 5B E Phellodendron amurense®® TEIE G T My i 45 32 Jon i Uk B 784k
ROBF G E5 AL . P2R 2R atb AU DL K -5 2K a/b B9 A2 SR A 0 %) 55 S BRI 30 7 LA K i B P it )
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