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Abstract; To explore whether the allelopathy of Metasequoia glyptostroboides litter is an obstacle to its natural
regeneration, eight concentrations (200, 100, 50, 20, 10, 5, 2, 1 g - L' and CK) of aqueous extracts from fresh and
natural litter of M. glyptostroboides were set to analyze the allelopathic effects of aqueous extracts of different types and
concentrations on seed germination and growth of M. glyptostroboides. The results were as follows: (1) The aqueous
extract of the fresh M. glyptostroboides litter had no significant effects on seed germination rate and germination energy
(P>0.05), but had significant effects on germination index ( P<0.05), and seed germination was significantly inhibited
by 1, 100, 200 g - L™ treatments. The effects of aqueous extracts of the natural M. glyptostroboides litter on three indexes
of seed germination were not significant (P>0.05) , but the inhibitory effect was reflected in 5, 10, 50, 200 g - L. (2)
The shoot length, hypocotyl length and main root length of M. glyptostroboides seeds were significantly different between
different concentrations of fresh and natural litter aqueous extracts (P<0.05) , and decreased gradually with the increase
of aqueous extract concentrations (=10 g - L") | especially in the range from 50 to 200 g - L. (3) Compared with
seed germination, the aqueous extracts of fresh and natural M. glyptostroboides litters had stronger inhibitory effect on the
growth of seeds after germination, and the allelopathic effect of fresh litter was stronger than that of natural litter. (4)
The main root length was the most sensitive to allelochemicals among seeds germination and growth indexes. (5) The
dynamic change of shoot length growth of M. glyptosiroboides seeds accords with the “S” type growth curve (R* =
0.988). In summary, the litter of M. glypiosiroboides has a certain allelopathic inhibitory effect on its own seed
germination and growth, which affects the natural regeneration of its population. It is suggested that the litter under the

forest should be properly cleaned to promote the natural renewal of the M. glyptostroboides population in the management

42

of M. glyptostroboides populations.
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AL o 32 R S A ) o e AR PR A3 W TR
JK b AR e S 7 R TICR B BT v 1 K R ) B
(Rice, 1984 ;Kimura et al., 2015) , H-tF & ¥) =&
MRAAR B 5 1Y) 8 2R I 2 — |, FLAE 43 fiff 2ok 7 v
FETICN & W Jo B A R AR W, DT o A i
FNG e A A7 A 52 e BT R AR K AR T B
it 1Y e [H ] 22 — (Caviers et al., 2007 ; Muturi et
al., 2017; Aguilera et al., 2017) . J&7% 9108 AE M
{18 Ve J3E A4 07 2 B3R IR X A A - K 2F R A A
F G ARRARE i 407 B KON (2R A, 20105 IE
85,2017, 5 I vk J8E T e I A0 A 5 iR A < 400 4 2
T, DT A 35 G IR R T3 b 300 I A (K 4
2016; FIRMEE,2019) , ASFHBLL 43k B B I 7%
Y EA A AL IEEL N ( Fernandez et al., 20065
Huang et al., 2019),

K 2 ( Metasequoia glyptostroboides ) ¥ F}
( Cupressaceae ) /K #2 J& ( Metasequoia ) F 5 ALY, J&
YRR wmea” b EREA R E R TR
WP, BRAF K AZ IS A B AR AL Al T 1 A 4 A1
7 R4 et B AR P A A B 2 R AR 1 =
F XN AUAF 5 696 B, AKAZ UL B R S0 AR
LA T ZINAT 7K AZ ) 45 B ) T Aol B 2

I AT N T8 Y 35 ~42 a K2 M R Fp 7
rh, YARME K BUAT TR OK SEOR B K AZ &y v K 4l A
TE(PRBE A5 ,2017) o X — B G1E 5 AR A X K2
TR Rl B B BEH R OCTE, P2 LR
P MOKAZ A KBRS T 0 (B S 5 AR T
1948 ; AR5 45,2017 ; BRIR 55, 2020) R 5 igt 15 25
(/A 20205 XI/NEL,2020) (BEFCS 8 HORS J)
(BR3C3C,2016) 5505 AT TARE, 53 4 IOKAZ
TR EE AT TR, WK AZ R A R
AN R T R 25 S (R 1B 5 2020) VIR E (2
555 ,2004) OGHR (ZRAK A SE,2018) /K43 ( Fan et
al., 2020) fili JG 3R (FR AR H 25, 2018) AT 1
(IO 55, 2012) S8R K B2 R0 8 & i 52 mm . (H
2, HETKAZ KR 5 R R AIL AT AS 58 4 BT

T TR K AZ B 32 o A DI A R I, K AZ
M AEREMEY, AU 1~2 Bk, K
AV FPRE R RARE B2 AR IERT B A
PRAST 7= A= 1 A P A DL AT AT K
2, T~ 117 2 1L 30 1l v B B o A ) R 9K B
o SR TS B B, 3X PR B B 32 RRCTS JE V
He AR EAE FH B9 52 00 ( Aliskan et al., 2015) , JF H Ak
JRRAA N TE AN [) i B3 I A 88 T3 1) A 2% ni o 728 A T 7%
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A, ( Fernandez et al., 2008) . 7KAZHEEA & B B LAY
PR &0 T 7 1 ) A S FH 2 75 23 J R K A2 R R T
FEEAFR R R Sl A S8 B X R 2R B K AZ B
R U Ve P A [ vk B ) 7K R B HRORT K A i 1 i
Frg Ak 5, DUIR 78 K AZ I 7 W) A S8 A FH X 7K A2
T & 5 R s e, Ry ik — 2D A WK AZ R AR
ST PR M B At PR A AR

1 #HHEF*

1.1 #FFEZEYRKES b HE

RIS B FH K A2 0728 2020 4F 11 A WK R
HEBERFL 0765 (B 118 a, B 5 31 m, J94% 87.6
em, A K F A7 Bl 108°35'45.1” E ,30°07/20.5”
N, 1 114 m) R&E, M+ E5/KEN 9.78% +
1.13% , TR & K (2.57+0.17) g,

SRR S 0 I 0 AR R M, ZE I A R
MOl BRI 58 2K AZ B Bl N 4% AR B PE L v T
A5 153 30 A DX 3k B B A 1 0 T 0 B E R A
2020 4F 10 H R, RAEKAZEERE I H SR 75 1Y 2 2=
P T5 W R B B P P51, B0 R i A G ff L B A
Mk R AR AW ;2020 4F 11 AR W E KK
MR HLR T o BRI, AR iR )=
P E Ao R E RO R R SRR AW . T A
KA WK 1 U P 38 2o =08 T 4 il i2E 4T A
VRSN
1.2 ik
1.2.1 ARz & ok, BHEmEy
FE SR P78 20 I KR (k100 H ), DAZE
WK IR, FRHR L 1 5 I A ZE Bk, Tl
M F ¥R 48 hy #R 5,10 000 r + min” B .0 10
min, H iR EIA 200 g - L7 AGRE, 4351 o0 e
JHIEWIR AR W (bR FL) . AR & W2 1)
(ARICA NL) s B Ja , B VKA - 18 CH R FE
1.2.2 A F 8 K Fe £ KX B XF FLONL Y% 8
Fhyf B . 200,100 .50 .20 .10 .5 2.1 g - L, LAZEIE
KAXFRE(CK) , 317 AP, AP 3 IR
HURFRL A (K AZ Tl 2 51 HED TG 2 2 U8 4K
(IS FRML(® 9 em, ffi FHFTT 180 CIHF 2 h) Hr,
BRI 50 KL, 20 S0 A 4 mL AR IR W, B 20 C
(=% EH RGP B RN T -
YIS, 20 °C) 4 R (7 55,2004 ; 55 Bk 5
4 2018) By SPX-30085H- 11 A4k 35 9546 , 48 3 d F

U ARSI 4 mL B9 X R b B DR TIE R 4 W
WEE . HIKEZR 85 IRTIT I, 16 24 h WEIC %
BB DL, LU B i A bn ik, e i1k 2
Je A A 1 50 A T BE AL AR R 10 LA -0 2
IS 2 T Rl R 2 52 N, 29 20 d R I E
FOWRAh (g A SR AR — BeER R ) KA
AR CH IRAR 2 7 T B A AR ) K BE (5 M, 2005) o R
P 5 I DU 5 25 38 R TR 2R 8
MRAEFF 28 DA SR Y A 1 B0 53 A0 Bk
VR O EiE (allelopathy sensitivity index, RI') ik
JBRLE A AUV F5 B ( Synthetical effect of allelopathy
index,SE) , HatB ARk,

G
(1) BHE, (;r=5“x100%o
K. G, N IE W &0 Fh 12 G, o0 il A
T
G
(2) RHF#H.G,= G"'“xlOO%O
K6, HNEFBIRZ AW R ZFM TG,
PR AW b g8
G
(3) ﬁ%%‘aiﬁzzciic—”o

St G, 0 5 G A9 65T % 3 R 6,
N R ZFREL

(4) A BN B AR B (RI) (Williamson &
Richardson, 1988) .

C X C
RI= 1—7( T=C) 1, Rl=7—1(T<C) .

Krp . € RTIRE ; T 9 AL BRAE ; RIS0 Ry {2 i,
RI<O J AW, RI 4858 0 K/ N5 4F B — 3,

(5) FHIRERA RN 55T (SE ) S WA S 1Y)
5 555, S48 ] — &b R X [R] — 2 (R A 0 H ORI
AR YA, B

SE = (K5 RI+ R A3 RI+ K A8 8L RI+2F
K RI+RH RI+FH RI) / 6,
1.2.3 & HFa 28 X AFEWE FLONL 23R K42
Bl 8 & R0 A K BEAT 7 25 40 B K £ L
(Duncan) ; {fi JT] SPSS 18.0 F {4 %A [\ 2k B R /K42
FhF 2R A9 A K AR AL 4T Logistic 52814815 Fl it
KRS (HES5,2011; R1EF4E 2020) , H)
e R 2 M A K 3 & (maximum linear growth rate,
MGR, BIVE H A K i e KB AE KA etk
3K (linear growth rate, LGR , BI £ PEA4E KT IN 1Y
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A AR ) | 2Pk R K & (total linear growth,
TLG, MVZAEA RN A AR K ) MR Kb
BAMEAERER AR, BAETRAKXIT,
Logistic ARG 72 .
k

a=bt

1+e

MGR=v _=ibk;LGR=£bk;TLG=£ o
- 5 a5
Ko,y WK BIHE R b FRMA R
AR, R KR s 0 B b P R

2 HER 54

2.1 FAEYRR I KT FiE K IS

L AL, AR TR 2 AL 1) 8 75 0 12 e Ak B S
KRR R Aehs B —E 2 50 . ANFRKRE FL
XIFPF & ZFFR A W35 52 ( P<0.05) , X & 2R %
R ZESFZ A 2.3 (P>0.05) , FLALERS , F
FRER KRR L 25 5 5 v B T 2
W sh e HITE 50 ¢ - L AL PRI R Mize 1 g -
L7 Ab 3 & 28 6 R 2R HR Al 35 L CK 43 ) 20
36.842% .32.677% , NFEWE NL Xt & 2R K2
PHR PR BGE A B3 (P>0.05) ,7E 1 g - L'k
PR RZFR RFHRG KRBT CK, K
KEHEF(36%) BE 10 g - L5 2.349 5, Bk
KFE AL FLHE K 50 g - LB X KEZR 70 KA
—EfEHEAERT, TAE 1,100,200 g - L7 EF A — &
POHIVER s NL ARBE TR SN 1 g - LB B8 —
SEMEHFEVERT, T 5.10.200 g - L7 WU Ff -7 2
2.2 YRR KT FE KB
2.2.1 BHEMERR RN IAFT ARG F R
&l 2 W Rl FL X 454 IRl EAR K
SEMAAL 2 (P<0.01) , IF HFr A Zead FL A2 i F
FAERKR 3 MEFRMHEY/NT CK, MW E ST 10
g - LI, Bl 5 Vi B2 09 T, 4% 6 AR (T B 3 B
K MARTF IR BT, 3 R TR KR A (i 2 Bk 3l
A, ARV EE NL X 2R AR KA A b 255 )
(P<0.01) X RH K 52 M 8 3% (P<0.05) , I HLiX 3
ANFRFAE KR PR T CK A A A e K {E (45.000
11.767.28.867 mm) , Hyk h 10 g - L', 3 HIK &
T 10 g - LB, & AR K T8 b (E BE Tk B2 T 5 8 20 B
fIG; 76 1~5 ¢ « LB, 2R RIIR Gl 52 0350 7 [
IR RS, 32 AR T 3 B0 A S R AR - T v, ik 2

% #F % Germination rate (%)

% % # Germination energy (%)

12 482 W ¥k B Extract concentration (g-L™)

[ NL C—IFL
ab abe & 2
abc_d é

abed

cd _d

B
g
(=%
NN

%k #¥ #8 % Germination index

12 4% W ¥k B Extract concentration (g-L™)

Fl—KMEEYRARNEG FHERERDE (P<
0.05), T,

Different lowercase letters of the same type of litter indicate
significant differences ( P<0.05). The same below.
K1 RIS TS YR SO BB Rl & 1 R
Fig. 1 Influence of Metasequoia glyptostroboides litter
extract on its own seed germination

It 5 PR JRE B3 I, b AR R R B — R Tk
FERBRENHIME . 223 FL 1 NL AbFES A [R] 26 78
AN TR L 8 1 v 0 158 40 T4 %o ZKRZ Ao A O Y
AR BB —E BRI, Y S T 20 g - LY
I, AR R B R B3
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#E 4K Shootlength (mm)

JiE %% Hypocotyl length (mm)

12ra a

|
|

101 ab

o

F MK Main root length (mm)
(o)}

12 4% W ¥k B Extract concentration (g-L™)

K2 KA PR SR WON A B R A K 52
Fig. 2 Influence of Metasequoia glyptostroboides litter

extract on its own seed growth
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1, FL Al NL ZbBE R Ff - 2F K Logistic #15 J7 f£ 19
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e BEE 2 FPUE T Y IR R WO B BN, ZE K
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HIVE R I . e 2 MIAT FL ORI NL AR B S , /K
R F2EK MGR F1 LGR Y5 Fifi 25 ¥ &£ 14 38 3% 7
TBE,1~5 g - LBF @ T CK, T2 v B2 38 im 2] 50
g - L' DL EBF, MGR F1 LGR 4/NF CK; TLG /)N
F CK, Bk 2.5 g - L' AbEAN A A B Bl 35 1k
(R 3G T 28 R AR e AR K S B AE R ENE
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2.3 FEE Wi R T 7k £ B 4K B R IR 4y

H % 3 Al FL AR BR S, Ff 5 A 38 A 19 10 J%
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L Ab PRy f 4, BE SR B Gl b 1 g -
LG & 25 28R R 2F 3 i e 5k, 200 g - L
X % 2R BOM I Be 5, M 10~50 g+ LA AR B E Y
FEHEAERT. NL7E 1.2 o - Lo B 4b B A Bl T i
RAGKRI RI N IEMH, BN — &R HEH, FE
J&i , B R T i, 28 800 TG I 3 PR k4 AN 31
HIVER . FL A1 NL &b 3 X}k 22 #0728 KRG K
MERKIEIHEAEN, EWE =10 ¢ - L',
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= TR R 2R

RERAE T AT IR V6 0 15 B2 WK KA b W & N
A KA, AT AR 25 B FR 8L (SE) 1t
T AR WA 3, FL 45 Vi S 35 100 okl b 1 0 & AR
£ (-0.001~0.562) ,#WHIFEHERIL A 1~10 ¢ - L
T NE B TR, 10~50 g - L7 5% B FHF R RS
3,100 ~200 g - L7046 5 i 5 NL X K A2 F 7
R A A 1 52 ) Ay < I v 41 A LR AR 1
g LB — R HEAE A (0.044) , ¥k B & F
U g - LB/ A, I L v B bk vay 410 il 6 5
LR RFE , FL XK AZ T 8 R A= K i) 00 ) 5
KT NL, I HAS TR e B2 52 80 AS [R] (0 410 1l 3028
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ol i A S A A G ST B B B, O HL
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x1 AEREBEVEZRALCEACHFFREKBMLETENDESH
Table 1  Fitting parameters of shoot length growth curves equation of Metasequoia glypiostroboides

seeds treated with different concentrations of litter extract

AT FESEL Logistic equation parameter

F Al Extract A KA B FiE RH T RAL e R R B
Type concentration Growth Undetermined Undetermined Determination T %t_i: ! P
(g- L") limitation coefficient coefficient coefficient es( FV; ue P value
value (k) (a) (b) (R*)
FL 1 42.849 7.529 0.656 0.996 4 233.826 0.000
38.887 7.913 0.702 0.997 13 792.179 0.000
42.665 7.496 0.639 0.994 2 588.208 0.000
10 40.442 7.424 0.641 0.997 5 013.820 0.000
20 38.380 7.810 0.659 0.995 2 987.653 0.000
50 34.630 6.399 0.507 0.992 1 763.241 0.000
100 31.294 6.457 0.423 0.993 1 622.249 0.000
200 25.026 7.276 0.482 0.994 1 693.297 0.000
NL 1 41.409 7.642 0.672 0.996 3 982.635 0.000
39.903 7.443 0.642 0.996 3 640.507 0.000
41.356 7.939 0.664 0.998 6931.014 0.000
10 38.893 7.212 0.628 0.993 2 344.793 0.000
20 38.096 7.107 0.597 0.994 2 663.327 0.000
50 34.848 7.012 0.537 0.988 1112.769 0.000
100 28.808 7.433 0.586 0.995 2 910.335 0.000
200 26.066 6.970 0.504 0.993 1769.117 0.000
CK 44.883 6.571 0.563 0.996 4 380.008 0.000
2 50¢ 50r 50
240/ £ 400 E 0] se1”
= = = .0l *NL
%‘330* @30’ QSO*QCK
2 o =2
S 20r 2 201 2207
= 2 3
2 10} @ 107 @10}
S N K
wolsTt SNPEPSEN o
4 6 8 10 12 14 16 18 20 22 4 6 8 10 12 14 16 18 20 22 4 6 8 10 12 14 16 18 20 22
B} 18] Time (d) fif 6] Time (d) fi} ] Time (d)
: £ B
E E40f 20gL E 4ot s0gL”
g SMEL gk
5 %03070CK 5 307 @CK
S 8200 S 20f
= E <
7 2 100 & 10f
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#H? o L L L 1 | 1 i ﬁﬁ 0 I 1 1 1 1 1 i *ﬂ? 0 1 1 L 1 1 1 Il
4 6 8 10 12 14 16 18 20 22 4 6 8 10 12 14 16 18 20 22 4 6 8 10 12 14 16 18 20 22
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= 400 100gL =40
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% @ CK 2
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< =
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K3 AN [ e B2 A 7 iR 4R 00 ZKAZ b1 24 AR K 2R i 52

Fig. 3 Effects of different concentrations of litter extracts on shoot length growth curves of Metasequoia glyptostroboides seeds
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Table 2 Growth parameters of shoot length of
Metasequoia glyptostroboides seeds treated with

different concentrations of litter extracts

KT
SEL JELE Yz fE BERPEA R
RS ooy sippre ik bt mpaE
Fe Al ) AKEAR HR ARE Ratio of
Type coneen- MGR LGR TLG  linear growth to

tration

Loy (mm - d"Y(mm-d') (mm) total linear
(gL growth
(%)
FL 1 7.027 6.246 24.739 57.801
2 6.825 6.066 22.451 58.114
5 6.816 6.058 24.633 58.280
10 6.481 5.761 23.349 57.795
20 6.323 5.621 22.159 57.856
50 4.389 3.902 19.994 58.927
100 3.309 2.942 18.068 64.683
200 3.016 2.681 14.449 61.051
NL 1 6.957 6.184 23.907 58.826
2 6.404 5.693 23.038 58.423
5 6.865 6.102 23.877 60.499
10 6.106 5.428 22.455 55.263
20 5.686 5.054 21.995 58.705
50 4.678 4.159 20.120 56.149
100 4.220 3.751 16.632 58.154
200 3.284 2.919 15.049 61.342
CK 6.317 5.615 25.913 57.584

SERATAE— AN . B B U Y 1 i i W AE
R (1 g - L) BFRELAS A F & 2, iX 55 Macias
(1995) BWT5E—2, o] fE 258 i I8 75 b & A &=
XK WRIE B LB B, TR AR T N AR B Y
AR, 0 20 i 53 224 A S BB i8 7 1 4 2 T B
TR A, PR b 3 30 AR v B8 ) o 0 e LAY
SRAZVIHIAE . (EJ2, 5 30 2 W Ak 8y o ke A
B4 frik— 20T, B (100,200 g - L)
Ak 3L ) i ] v ) i B RN KRS A R AR K
YA — @ e R, X 58 2R 45 (2020 ) BF SR %
F#% ( Castanopsis kawakami) K 53 J2 12 $2 W AE =
e BB A6 A2 K ( Cunninghamia lanceolata) # ¥ &
MR B MBI L0 RN R, A
YA W T AR B — e B & B
27 W IR ( Mahdavikia et al., 2017) , M\ T 5 Wi A
Yyxos 7K o3 FVET Wy 5 W SO Sfd A T 2k R AR

REAFR RFFTRFRRBOL WA W E BR TR
H1 g - LIS —E AL Ah, AR B o m
HilER, JF H AR 0 v & s v BE Y A SR VR
RIEM AR ATl & . Garnett 55 (2004) BIF5Y &
BB VG N WA | S8 S ( Gaylussacia bacatta) Fl
5 B FABR ( Quercus alba ) 3 T 3= SR (14 4 7% ) 1)
XTI P P WA 18 Fh 5 & 27 T2, X F2 202 A
AR Z 1 AR KA R AR
(RS2, S 35CH: AR SR ) B 0% M A — 5 B I ( Arraniti
et al., 2016) , fL/EAE LBl Z 535 .

I B A Y R A RS e B OGS M
2R DR 2 L0 &)y v Y e W B B, H s 2
FIARZ A R B 520 (55 FE5F, 2011) o JKAZ B
A SR I 0 42 W X i 2 IRl R AR
K JEHIRWREE & T 20 g - L7 AR AR T Fh 7
KIEWAE K, X5 E LMW (Toona ciliata var.
pubescens ) P87 T 7K IR WA B £1 0 40 B A= K3 il 7
FHAHTR] ( FRIRESE,2019) o A W) U4 % W) B T i) Ak
/Wil R NS E R AN R FIE S
(Aguilera et al., 2017) , BEAR G 7K 43 FIVE F2 W) o 1)
WAL, BELA A7 AL Jo 1 sk AR 2R ) DT 3 BMOK AZ i
TR AZ BB S 0], S5 245 W K AZ &)y i A P
A ) M SE S RE ) X AE — o R L BHAS T
IKAZFIRE R SR TR, AR & 3R, 7K AZ A V% W 1=
P Rt J3E XoF AR B 41 o A v T R R R 2 K
AR Xt i —2PAIESE T Chon 45 (2002) Y
R as R, BV 75 ( Medicago sativa) #R & FL 85
R AR b 2% A B 5T % B vy BE U i
TP 2 I 3 A 1) A AR K I R e
i, PRHOAR 2 i 2 52 30 52 ) L 52 e AR B 1L G At
RO 2 (A, 2013)

“STRIA R M A A R — R RS2 A [ AR
AR AR (5 BAE,2002) , AR BF 5T & B, K AZ Fh
FHRMARKDEBABFFE S MAK ML (R
=0.988) I HARWE (<20 g - L) & MR
WAE— o A BE b AR 7 28 00 A 8 rh o ok B
DR ZF B9 A G 302 i O v 4 A SR T B o
MO IS )l Y, ARV BE AR R 5 AR A T 2
A SRR RS T 2 LA AN BB, 2k
FE A Y B TR T RE ) A B E I, sz B 8 Ak
MBI VE FH B B . ( Craine & Dybzinski, 2013) .
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Table 3 Allelopathy sensitivity index and synthetical effect of allelopathy index of Metasequoia glyptostroboides

litter extracts on its own seed germination and growth

Vo] REZFIRRL

2L FE P ke R Zi‘%%z e S 3
o RRRIRES Ty RIE RIE s i B s L,
271 xtract RIE RIME RI& Htouels T
. RI value of  RI value of  RI value of . . U IVE 37
Type concentration L L L RI value of  RI value of  RI value of Average
Bl germination germination germination . SE
(g-L7) . shoot length hypocotyl main root
rate energy index
FL 1 -0.436 -0.414 -0.268 -0.051 -0.071 -0.057 -0.216 -0.224
2 -0.261 -0.212 -0.108 -0.165 -0.191 -0.257 -0.199
5 -0.055 -0.061 -0.003 -0.065 -0.036 -0.125 -0.057
10 0.093 0.002 0.128 -0.114 -0.104 -0.009 -0.001
20 -0.231 0.002 -0.104 -0.175 -0.130 -0.298 -0.156
50 0.192 0.172 0.157 -0.326 -0.269 -0.583 -0.110
100 -0.014 -0.171 -0.226 -0.611 -0.605 -1.338 -0.494
200 -0.014 -0.029 -0.370 -0.901 -0.892 -1.166 -0.562
NL 1 0.124 0.371 0.196 -0.107 -0.083 -0.239 0.044 -0.217
2 0.109 0.211 0.141 -0.141 -0.113 -0.313 -0.018
5 -0.077 -0.257 -0.067 -0.140 -0.156 -0.193 -0.148
10 -0.077 -0.476 -0.030 -0.107 -0.040 -0.189 -0.153
20 0.024 0.172 0.088 -0.201 -0.128 -0.401 -0.074
50 0.006 -0.061 -0.044 -0.256 -0.121 -1.193 -0.278
100 0.152 0.130 0.080 -0.573 -0.338 -1.943 -0.415
200 0.006 0.030 -0.108 -0.834 -0.498 -2.756 -0.694

AN AR T I A A R N et AR K R
AR 50 R AE 55% LA L i — P IE SRR 2
TEAR[ R S5 A R 2ot AR R IR 2 K A2 A K AR P Y
SCHE ] (R ¥ S ,2020)

A SR B B A A B 5 B 1)
BEEbR AW 5T K BB B 0 A S8 U 7% W 1R S WA
o KI5 2B AR 52 DR T X b T R R S
— 75 T2 A O 25 55 A SO Jo A o, L4 i Y
R ) e 1, A SR 1 A T R BB 25 55 — Dy, i
ERGSE R AL bR S (I @ DO
YEFI ) e 3 A — 2 #% BE A9 5 J5 ( Devaney et al.,
2018) , AN[F)ZE BRI [R] e 52 A I 9% 1 = 12 WX Ak
T~ 2 R0 A K R 5 e AN [R] | A6 R 2R 00 FR
B 7R KA B P v IR SR WO K AZ B 1 i R R
A 2R B R T A AR A VR MR AR, X 5 5
RS (2018) FIXIT7 B AF (2017) HYIFFT 45 R —
B, YR WE S W I E R T AR &),
HH Bk M B 4 TT B 2 A Vs W TR AN 8] o3 ik B B R
18 A 2 Jo Ao 288 B AN T) AT 32 il A SRR
122 5 Al . AT T A 45 SRR TE = N S S5 T
ot AFTE— 8 JR BR 1, 75 2245 & W A 56 i — 2P

TRVT R K AZ P8 3 W0 X K AZ KRB kS TR
WAL, Besh, IR HRT 2 B 0% H AR 3R (IR
B e Ok Ve AE) N R CRAR T
S5) MR E SRR (R T35 0 BRI SRR
AL RIS M A5 ) S5 22 TN S R, AT A 28t 2 Ok
K2R IR GFr b 5 i — L LR WE 5T

ol L B A R R AR T B T
B, ABIETE K K AZ B S R 9% R 9 1K R B
PR B BT BT R A A K A T AR, OF HL
PRI  — E WA AT S8R T K AZ JA Vs )
AP AR O 52 W K AZ 2R 9K B Y B 1 [ R 2
— o BT IKAZ AT I I 8] W 7 BROR 02 AT
Ja , A TR TEARAZ BER R4 5 SR 4 B p il
TER YRR ey W 30 i 24 T BEOKAZ 95 W, LAk B
PR 5w B, O Bl e R4l A AR I I
PRIE , DT 34 7K AZ Ff i R SR HE8T

S
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autotoxicity responsible for inhibition growth of new
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