5542 B 20 ) S &~ £ Eild Vol.42,No.20
2022 4F 10 A ACTA ECOLOGICA SINICA Oct.,2022

DOI: 10.5846/stxb202011102908

FEEIR DML, 1 50, X Gt , DO B, WA SO, o] v 7 B U v 0 AL R PR XS ER RS I A RS2 I AR 2527417, 2022, 42(20) + 8288-8299.
Jin M R, Jia M H, Xiao Q R, Liu J F, Shen C X, Shi Y W, He Z S. Allelopathic effect of forest gap litter on the growth of Castanopsis kawakamii
seedlings. Acta Ecologica Sinica,2022,42(20) ;8288-8299.

PR IR T 4K A R X A% ER A% 4 B AR KR 2 Il

%72;%1,2,3 §%1,2,3 1 4;.»;-1 2,3 ]/,.‘}1&‘371’2’3,‘]7EJ7F/"£4,Z@)£I ’fT‘:F' +1,2,3, %
1ﬁ@ﬂﬁﬁ#ﬁwﬁtﬁm 350002

2 AR AR B ST G RN 350002

3AESHRESIREE SR E S S E AN 350002

4 TR = WISE O GRS B AR ORI X IR 55 36, =] 365000

5 A MOl AR B, AE M 350003

TEE BRI 75 AR E HOC B SE T H R 38 2 AR T 5 AR TR D IR B, AR R AR T 8 7% 1 /K I B (e
BE 1:10,1:30,1:50 A1 1:100) R AbI&Hy BT i B TR, BEAR ARG | 81V 900 A0 R T B 38 Wb [m) 2050 iz % A ER A% 40 1 v JBE L P2 R ¢
BB B TYRA N, S5RFW . (1) JEMRE A fnT g Z A% & PS BRI (F /F,) (PSR JO L 30%
(F/F,) RIS & B FIHEARE 5 i B R aso6 (F ORI EME . (2) 5% A BELAH L, AS R v B I
EYNZ R TANE T T F/F, TR 1:50 A1 1:100 #2655 T4 s 8 nT e A & m A S R AT S, (3) AIFIE
Eﬁ%%?&%i&*,Mﬁ@?ﬁﬁ%&%i?&%‘?%ﬁﬁﬁﬁﬁ? H/NWREE ARG Sh i sk Z A S & F/F, M F/F (B8 T H ek
o (4) WIEILEE FRW] AEMREIAR SR A K R G PP I B S TILTARE , A 7 1712 SR W vk J82 %ok 4 1t 2 4K s ) 22 < (IR
m?ﬂl RONE VR 1:50 TAB A KNS M ER THTWE . S (1:10 M1 1:30) BT T, PARE 2 A K L5 E
FTIHERE , 48 0 PRE S RIS YRR L [R5 A% LSS 4 , B A AR (50—100 m* ) 98055 T w8 v B2 IR 3 0 AR B A FH 6T 4%
LA K s EER, Ak, B A T XA AR, 38 Y 1 B AR R 75 ) LR S [ORS 40 1 AR R .
SRR AR LR IRTAT s RV AL E L A A

Allelopathic effect of forest gap litter on the growth of Castanopsis kawakamii

seedlings

JIN Mengran"*?, JIA Meihua'*’, XIAO Qianru"*’, LIU Jinfu'*’, SHEN Caixia®, SHI Youwen’,
HE Zhongsheng'

1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China

2 Cross-Strait Nature Reserve Center, Fujian Agriculture and Forestry University, Fuzhou 350002, China

3 Key Laboratory of Fujian Universities for Ecology and Resource Statistics, Fuzhou 350002, China

4 Service Station of Castanopsis kawakamii Nature Reserve in Xinkow, Sanming of Fujian Province, Sanming 365000, China

5 Fujian Forestry Investigation and Planning Institute , Fuzhou 350003, China

Abstract: In order to explore the allelopathy effect of forest gap litter on the natural regeneration of Castanopsis kawakamii
seedlings, we illustrated forest gap, litter allelopathy effect, and their interactions on the seedling height, chlorophyll
fluorescence parameters, and osmotic adjustment substance of C. kawakamii. In this experiment, we simulated the light

intensity of different gaps and non-—gaps, and used aqueous extracts of litter as the main allelochemicals with different
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concentrations’ treatments (1:10, 1:30, 1:50 and 1:100). The results showed that; (1) the relative chlorophyll content,
PSTl potential activity ( F,/F,), PS Il maximal photochemical efficiency ( F,/F ), and the soluble sugar content of
seedlings in non—gaps were higher than those of other gaps, whereas the seedlings height on the late stage and initial
fluorescence (F,) were lower than those of other gaps. (2) Comparing with the control treatment, the litter extracts with
different concentrations decreased the F /F value, while the concentrations of 1:50 and 1:100 increased seedling height in
the late stage, the soluble protein content and relative chlorophyll content. (3) The formation of forest gap improved
seedling height under the different concentrations of litter extract in general. In addition, the relative chlorophyll content,
F/F,, and F /F, under different concentrations in small gaps and non-gaps were generally higher than those in other gaps.
(4) The results of entropy method indicated that the comprehensive evaluation value of C. kawakamii seedling in non-gaps
was higher than that of other gaps. The influences of litter extract concentration on seedlings growth expressed an obvious
trend with “low promotion and high inhibition” , and the comprehensive evaluation value of 1:50 concentration was higher
than that of other concentrations. Under the higher concentrations (1:10 and 1:30) , the comprehensive evaluation value in
medium gaps was higher than that of other gaps. It concluded that forest gap and litter allelopathic effect affected the
seedling growth of C. kawakamii mutually, and the medium gaps (50—100 m®) weakened the toxic effect with higher
extract concentration of litter on the seedling growth. In the future, we could regulate gap size, and clear the forest litter by

human interference to promote the natural regeneration of C. kawakamii seedlings.

Key Words: Castanopsis kawakamii ; forest gap; litter allelopathic effect; seedlings growth
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Fig.3 Effects of gap sizes on the photosynthetic fluorescence indices of C. kawakamii seedlings
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Fig.9 Allelopathic effect of forest gaps litter on the photosynthetic fluorescence indices of C. kawakamii seedlings

B ) i BEAR I S R AR & i F/F R F /F, LSk 5 GRE , R TR AP Z R AR
MRS T AR VR P R 35 53 300 4 B T o] P 458 78 R I SR =2 — 20
32 PR AEAE FIXT RS COAE Sl A 1 i S )

FRARYE T W3 3ok R 7K b I | 0 R 2 5 D R T A SRR IS, 3 o A E AR [ 2R B v A R IR
(1:5071 1:100) J7& PR S e BEAK% FRAE A B A I, LR 1:50 W BoAy 3 A2 AR (181 10) , al e AR ARk 2
PR SRR B 8 A R oA 3 v e Al At il M T8 57 20 BE R, 4 AR AR IR 0 B DR AR i, 2
HETOCAVEFIMSCY TG AR SIS, 8 T4 prai e S AT AR T R AR, O i
TR MR B 08 95 A R OK S LA B, S R R (R340 R BRI TR AR K Ty, Sl i B i
AP PER S R AR AN S A F L/ F, SRR G IR, LI IE R A AR AT, AT At
T RGBT BE CO, [ ™ v (1:10 1 1:30) JATE W R BB R A A= 4, 1:10 YR B S 2 3V (P
10) , AT RE I ¥ Vi Sl A S o B s TE) BUR AR B 5 2 T4 R 2 Ju L 305 7 4 IR R A g 2 1
FIZSHEAENE , PS TG A3 S H D 32 450, BEAIR T I I 4 %, M 1 Sl A 1 ik B I v i
SEWO LA A B TN PTVA TR 1 S AR & i F /8 B F/F, B RS 17X — WL
3.3 BREI RNV AT T [R]85 0L X6 A% Fb% 4 v A K AR )

PR S8 S VR TS ARG R AR A3 B A5 s T PR Y& W o A R I AR ) | LS U V8 W A RO
FEEE I TAEY AR . ARIBRE RET , 7R YRS 1:50 MR BEAR IR 4 i 28 K £ 5 PR (B SR BL m , ii
JEARET 1:100 VR fe s (18] 10) , AT REZ ARG 028 1 AR G BEAIK B AR 5200 17 O 9% R 43 it 20 s
T 500 ) 5 00 A S B PO e 26 0 5 i, U 1 AR O A% TRAB A B AR RO R 552 ROPRTET /IR B 41 )
TAR IOHEA A (18] 10) |, AT BEJE IR 85058 1A 064 R A Ffdi it 5 PS TR oyt BT 330 PG 35, 4
HANRE B2 A 508 i R ORI OBRE ™ o RIS, SO 3806 B IR 3, S BCEER B G 7 A T 5
PRBE AT U805 T S W RV P R A T R A A R I P AR RS A A /ARETHR
PRI ARTE 2 BEAIR T AR A 06 e U A A MRS DS T A e A 1 R ok 08 A B0 T 1
LT o A ORI T R IR S B X 5 i, 48 o VA P B ORI TV P 5 i SR 2O S E T, LA

http ; //www.ecologica.cn



20 41 TR ARG v P A S X R ER S 4l A K i R 8297

ab
_a
ab
b
1.8 — T
1.7 - _C |:o:|
g .
(4]
%D 1.6
= 1. —
5 L -
g °
g 15 - F=176 - -
o —
2 £=009 L F=1229 ¥+
% 1 1 1 1 1 1 1
<
)
a
g
&)
2 o
R 18 L
,\E b o
1%): C
€ 17| be L
&
16 | -
o
o
1.5 + o
F=12.67%%*
o o
1 1 1 1 | | | | |
mS ES ®S ®E2 Cl 2 c3 c4 CK
on o0 o0 on >
£y T 25 Eo VR
< =) "= = g ™ Z Extract concentration
= k- »
=

E 10 #E-FENLBRERZTERMIIERELEHEKBIZID

Fig.10 Interaction effect of forest gaps—allelopathic effect of litter on the seedlings growth of C. kawakamii
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