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AMEELAEFE THROTAS, RFEMATTEARI0gm? W ARAEZINE SR — ks, Lo mGH
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Effect of litter physical barrier on emergence and early growth of
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Abstract: [Objective] This study aims to explore the effect of physical barrier of litter from Metasequoia
glyptostroboides mother tree on its natural regeneration, so as to provide scientific basis for removing obstacles
of M. glyptostroboides natural regeneration and protecting its population. [Method] Through field simulation
experiments, different types of litter (fresh litter and natural litter) with different mass gradients (0, 100, 300,
500, 700 and 900 g-m?) were used to investigate the effect of litter on emergence and early growth of M.

glyptostroboides seedlings by spreading litter on the lower layer of seeds and covering litter on the upper layer
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of seeds. [Result] (1) Litter inhibited the seed emergence rate and seedling survival rate of M. glyptostroboides,
and the inhibitory effect was significantly enhanced when the litter mass was 300—900 g-m™ (P<< 0.05).
(2) Except for spreading natural litter on the lower layer of seeds, the other treatments promoted the growth of
seedling height and ground diameter M. glyptostroboides seedlings when the litter mass was 300 g-m™
(P> 0.05), but the difference with the control was not significant. When the litter mass was higher than 300
g+m?, all treatments inhibited seedling growth. With the increase of litter mass, the inhibitory effect on the root
length of M. glyptostroboides seedlings enhanced gradually. (3) With the increase of litter mass, the
aboveground biomass and underground biomass of M. glyptostroboides seedlings first increased and then
decreased. There was a certain fluctuation only after 300 g+ m 2 natural litter treatment on the low layer of seeds,
and the other treatments inhibited the underground biomass accumulation of seedlings. The accumulation of
aboveground and underground biomass of seedlings was significantly hindered when the litter mass was above
500 g*m™? (P<<0.05). (4) Under the same litter mass (>300 g-m?), the inhibitory effect of fresh litter on the
emergence and early growth of M. glyptostroboides seedling was greater than that of natural litter, and the
inhibitory effect of litter on the lower layer of seeds was stronger than that on the upper layer of seeds.
[Conclusion] The litter of M. glyptostroboides mother tree has an obvious physical barrier effect on the
emergence and early growth of M. glyptostroboides seedlings, which affects the natural regeneration of M.
glyptostroboides. Therefore, it is suggested to treat the litter of different types under M. glyptostroboides forests
in time before the peak of seed rain, so as to promote the natural regeneration of M. glyptostroboides. [Ch, 4 fig.
2 tab. 29 ref ]

Key words: natural regeneration; Metasequoia glyptostroboides; physical barrier; biomass; litter; seedling
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W MRAEFNF I R AT TR R AT = R YR W 3R 1 0 4 v B R R S ) <
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Table 1 One-way ANOVA of of litter type, mass and mulching method on early growth of M. glyptostroboides seedlings

AR R R M A% WK WA wEiR s EAEwE TR
FEEERYE IR 0.000%%  0.000%*  0.003**  0.002**  0.002**  0.031*  0.004%** 0.012* 0.001%*
L ARMAEYR 0.000%*  0.000%*  0.517 0.280 0.001%*  0.086 0.007%* 0.005%* 0.000%*
THHEREYSRE  0.000%*  0.000%*  0.001**  0.020%*  0.017* 0.019*  0.504 0.008%** 0.002%*
THBRMEYERE 0,004 0.009%*  0.005**  0.002** 0.017*  0.069  0.199 0.019* 0.000%*

B BRI EP(H . *RR 2R F(P<0.05), *FFRRZEFMEEP<0.01)
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Figure 1  Effect of litter type, mass and mulching method on seed emergence rate and survival rate of M. glyptostroboides seedling

x2 BEYER FE.EBEARMKECHERHERNSARHFESN

Table 2 Multivariate analysis of variance of litter type, mass and mulching method on early growth of M. glyptostroboides seedlings

[N ) 38 AR R AR W iR RK RS mhEAl AR MR AR
PR o > 15 7 3K 0.000%*  0.000%* 0.528 0.233 0.158 0.965  0.676 0.812 0.995
JRTE P o e < PR VA ) 25 0.140 0.258 0.090 0.069 0.367 0.224 0.275 0.265 0.955
TRIE Y I 75 )72 0.052 0.101 0.441 0985 0.002** 0.017*  0.049* 0.001%* 0.008%*
PRV < T T SR 0.652 0.423 0.281 0.507 0.260 0.143  0.396 0.035%* 0.023*

VLR Bl A TEPIE . *FR 2257 3 (P<0.05), **F/m 2554 i3 (P<<0.01)

SORTEEAF SR IVE I 2 R E S T M B — e 2R, ELTREE, TR AR EE X K24
FARK A W B 520 (P<<0.01), XF 41 v e A A2 TC i 2 52 i) (P> 0.05), i /A [ ot 1237 6 O 95 4 X6 7K
Aitm . AR A W 35 5 (P<<0.01); 76 FrARBRJGE , S [R)JSop B V5 D%t K AZ 4
R (P<0.01), XA FRKA W& (P<0.05), TSR & AR E YT KAZ 40 &
AR A W B 3 52 (P<<0.01), XHRKA BEm (P<0.05). HE 2 v[H: Iy ab#int, KAZLH
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e Bt 2 A [ 5 2 i R SRR TS s i 2 5 IR R RER S, HITEIRIEY i E N 300 g-m i ik
{8, 12300 g-m2 4bF 5%} B8 2% 5 R B3 (P>0.05), N IrAbHmy, SBrét f [ SR IR 7% P AL B (K A2 4 i
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HARTAIE WAL PR S, SR K B &/ N T X IE (P<<0.05), HUEYEWY) i, 2D e
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Figure 2 Effect of litter type, mass and mulching method on seedling height, base diameter and root length of M. glyptostroboides seedlings

ZREREIR (% 2) W FFEYIAL . R o AV o 7 =0 4 i e A AR Y 22 AR Y
AW (P>0.05), [F—JEY TR T, ALY AR 2 IR, BP EJ7 b s <Ry absi; 7E
JRIE D) R 500~900 g+ m > I, AKAZ 4N v s RN A A [ SR UR V& W A B > Bk R YA ab B . U JRVE
Wy i 07 SRR V& ) 2 R 4 AR A i 3 S BAE T (P<<0.01). 4I7& Y B sl 300~900 g+ m? i,
BRI G AR YN XTI, B 7N TR AR BRETEE AT B AR PR P54 BT 100, 300 gem”
Gb, HARALHA DR R I BRI/ N T AR RTEY) . 56k E, VR TR 300 g+ m” BHE
PR AR A, [HORIE B K (P>0.05); J& YR = T 300 gom? I, BRI 4 A=
Ko R, FEYRESR, YR,
222 ABEMIAKAYG T R KAt @R H e R L ATAL TE_ LA, U R ST R H R TE %
IKAZYE i R BOR &5 (P<<0.05), XF 4l it T RRA B IR 3 5 e (P<<0.01), AN[RI BT A SR & okt
IKAZ G R B i 25 (P> 0.05), {EX &)y i i T R BZ A 2 3 (P<<0.01); 76 B 7 AbBRET, AS[A] )5
T LR TS YR K AZ A ROE BB (P<<0.05), BTG B 2 5 (P>0.05), AN A
SRITE X K AZ I i R BRI TR FR S TG 5% (P>0.05). FHIRI 3 AT 75 B AbSRET, AR ETEY
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Fre, AH AR, FTA AR /N T IR (P<<0.05); ANIRIBE R A LS, Al A
BAEIRIE YR 300 gom” Bl e, (RS X IE2ZE R R E (P>0.05), XML 408 3 L IR 7E 9
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Figure 3 Effect of litter type, mass and mulching method on leaf number and leaf area of M. glyptostroboides seedlings

FE LI AL, ORI AR )S , 4 AR AR UR 5 Y TR R 300 gem B IR SR R, LR R AL
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K, BRGNS [E SR AR EVE AL BS A v i AR R VR R n e, EL
HE b 39 0 35 LU R 95 ) i dE M 900 g-m 2 I 55 T 83.37%(P<<0.0.5), 7E N ITAbFRMT, 3576 75 4 o i b ke,
Y AN, HESXTE2E R AR (P>0.05); FEE HARTTEY) BRI, Sy AR i iy
In—F B3 n—Pz i T B ARk

A 7% P 8 55 77 2R 8 V& W 28 BUAE K2 Wy it b EoRn i AR B AR AE B s BARE T GGR 2,
P<0.05), [F—A&EY TR T (>300 g-m™), KAL) R BRI AR /N T X HR B 6 R 9% 4 b 21
INF HRTATED AL EE, FOVARENT T O AR, Bz, SXFREAEL, KA A SR AR TE ¢
J7 8T B 05 $5 ) +100, 300 g-m " ALFA “F 7+ SR VA H+100, 300 gem 7 Kb BN I 3 0
(P>0.05), HAALIIINE] T Lyt R BoRmnt A, S IEVE P RS T 300 gem B, KAZ A I AR
AN R B Y 0 I e A B ek
2.3 EEMXKZHEM EEYEN T EYERNENE

HER 1 AIH: 2 FRig s U, R RI BT R R F AR R T 0 K AZ Gy i b b AR ) R Y
M) (P<<0.05), X&)y b T A= ) SR B 3552 ) (P<<0.01). HHIET 4 AT 75 b7 AbFRI, &) Hb
AR R B R VR ) R SN R PN FE 100, 300 gem 2 IFSE BT, T 300 gem? B R, H
V&Y RN 300 gom > B, ZhEg e B AR O HR T 24.75%(P>0.05); NI B AR Y& P A B
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Figure 4 Effect of litter type, mass and mulching method on aboveground biomass and belowground biomass of M. glyptostroboides seedlings

TE Ly ARBRESE S TR) o e R P AL B S B G M A BN T R, ELG B AL B A 4 MR
AW RS Y R 500, 700, 900 gm 2 I 1.94. 2.19. 2.76 1% ; SXIRAHIL, ARMEYYRE
OIS T AR B AL (P<<0.05), ELURVEYI B, MY K, 78~ By, et A [ R
PRV ARV RE B M Sy e ™ A=t M IRIE Y IR = T 300 g- m? B IAE FH IR 2 27K F (P<<0.05).

W 2 PR . AR TE Y7 5507 SXORYE T Y1 2SR K2 2t b L R R A W 2 A sS EAE
(P<0.01), FEY R, EaE I MRS 4 o F A AR B3 s BAE T (P<<0.05). [Al—1
YIRS, BRIEVEYIE N 100, 300 grm? A, 4 EA Y AT AR Y R BN B AN T
FOALER, R EIE DAL BN T HARATE AR R . B, YURVEY T 300 gom B, JRHTEINTK
FZ4 T b At R A e 345 25 A VR (P<<0.05).
3 itk

Tl 1 e Al A A KSR T T e 55 SRR B R B B, VR o A R
AN [R) J3 s KRB R P A A T K AZ R 7 B R R G i AE 0 R, SR Y i = T 100 g-m? B BHAS
YA 7K (P<0.05). BRFhF )27 35 300 g m 2 b VG MRS A B sh b, HAAE PR K AZFhF H
BN WA TS R BEE R ) TR G iz wi R AL, X 5 2RAAE" . RUPRECHT 450 (g fifF 58 245 1
— 3, WEYIFAESRECR B B2E, WKy, BBEEIRTEY) TR RN, P A A R A R i 45
RERA B WG R, PP I AR T 9 0o G VR TS 5 AR T Y R SR A DR RE™Y, AT
YA T B T . ABFREE R A K AZ RIS YIBEAT T KAZ G A RS, WO ERN T R
By BEIE 2MVE PR AR T R VE Y, R Al A AR, MR TR
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YA EIC KB @ AT, o DRSS RS o A B AR, g Pnr HOR 31 56 3R
Mo BRI B AEI, AKZGE . e, R, TRV AR Y R B TR TR
X G AEP X2 AR Cunninghamia lanceolata 41 HE AR TSR 45 R —3, W SAZARY 1 AE ) it bl 5 18 7%
oy V5 5 1 T 2 ST 1 I s () AR A RS U Vi 0 &l AR R RE R BTG ) A e kB
Z, BBEE R . YRS E SRR AR 22 5320 %) 3 i 7 ) el A s S s A A A N AR B 2
FIE, o3 e 22 e R Al R 40 i A Y, ) B 3 O ) R D K G RO B Y R AR AL
gy PR A AR R RO, VR P BT R O 300 g-m P I, TR MR AKAZ A AR KR B £
PEIT (P>0.05). FTLA, 7EANEIA KRB, iGh it 2 THmE e, o AR /D i 75 e i 4
HIPREUAER S R, KEMEY AT Re@ LAY B S0 EE, FEOEY R EREL 300 g¢em? B, /K
e KR AZ . A, WEY BB, SRR, X SHRNINSEY Mt die—3, F%
PR AEAE R RE 1) J02 43 TR I 1B 4% AU AR KR (2 1 1 e ).

ABFFERW] W —7E YR (>300 g-m ) &, HARFIEGEI V& PSR AL BES B9 /K A2 40 i 258 R 2
IAINTRIIR, Horh AR TE YIS R K S P IR R AR R Eim . AR R MRl MR, M
AT AR R TR R VR, BE DR TR K AZ B R T I K AZ R T R A K R
FIERRT AR AE Y™ . W REE AN 6] 43 i B B 2 Rk AZ i 3 M 2 A AN W g Ak i@ i, bk
K2R vE Y TP AL A R DO FIRN S L AR 2, InZ ARIATE Bl iR &9, %
B A Y KR, S8 SRR W K AZ B R R AE A BN TR R R

[ — 7Y B T (>300 g-m?), AFEFEEYE w7 X0 KAZ 8RR A A2 R 3R -
KAZFPF R AFIEA L WiE . AR AR MRS A M BRI T AR R B IMR A T
M. N, LU, X5 ELLWORTH %09 % 30 )7 Ab B RE e e Celastrus orbiculatus Fh-F 1 SR FIAEI%
RALTF T HmsictnE, wEREHED LM EIr X S Castanopsis kawakamii #—§9 & FIRAR A=
KRR T AR 4R — 2, RAE S EOESEY R AT T35 A TE 75 V)R 2 M 146 HEAE
VT T ARG A ) SRR S5 RARRL, B Vs T o7y, M5 s U, AR TR
130031V 7 M 1 P i 5 7 S e 7l O w37 -3 | BT S o (1R o9/ 7 S .
B, E D AR BRI R OK 08, FE R AR R, FhFoK A2, NI BN R L)
B AR I 32 BT 5 A . ARXS T B BRI, R Oy AR R TR LR A R AR P

SR, TEPATEYIR 100, 300 g-m > AbBEI, 8 75 W) 28 B AL 55 07 XA 2 AU IR AF A — 2 e 3l
AIRERNTE ] 1 mx1 m (UFEREHL, 300 g-m™ YR TS Y i /D, 8008 & W 55 07 X0 40 i 00 52 el
AR, WAL, MR RMER IR R 2 8 20y, WA e #EKAZ RIR EORa 5 it — 2P 4G

E:I:%O
4 i

IKAZHRER I P2 | B 3t D7 SR B A X K AZ 4 i AR AR = A — S R BB R A . 9
VR i S B K AZ A AR A R BN Y, B R v I BERR VR IR T A SRR T, ELF
TR ZE RS Y L E R R s Y B AT 4 i R AAR R JKAZARTT KR R W BT RS B B
e RO &y e R AR S R e R B B A 2 — o R TR i WS, 0 TR 2R B A K AZ U P AT
Fepg R, PRUERR 75 LR, PRAFHC AOFP T iR s RIS, FE4N v AR A B B B0 U 7 Py ) ok
et Z TR, g A KRS HIRE, Rt KA RIRE R .
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