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A study on the influencing factors of Larix gmelinii post-fire seed germination
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Abstract ; Fire disturbance exerts great influences on the structure and function of Larix gmelinii forest ecosystem. Post-fire
regeneration of Larix gmelinii is affected by multiple factors, and determines the community succession trajectory. By setting
in-situ experiment at burned area of the Huzhong natural reserve in Great Xing’an Mountains, we used BRT ( Boosted
Regression Tree Analysis) to quantify relative influence of driving factors (temperature, depth of organic layer, coverage,
et al.) that influenced Larix gmelinii seed germination of post-fire tree recruitment. The results showed that three main
factors of Larix gmelinii post-fire seed germination were temperature, seeds number, and coverage, which explained
28.51% , 22.40% and 20.66% of the seedling quantity variation, respectively. Significantly differences in relative influence
of these driving factors on seedling quantity were found among different topographic positions: temperature had important
influence at the top of slope and the bottom of sunny slope; seeds quantity was the most influential factor of seedling
quantity at the mid of slope; and soil water content played the most important role at the bottom of shady slope. Moreover,
removing the organic layer and weeding significantly increased quantity of seedlings. In summary, the germination of Larix

gmelinii seeds were influenced by different factors under different topographic positions ( environment conditions ).
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Therefore, local conditions should be an importance concern when artificial regeneration was implemented to promote post-

fire Larix gmelinii restoration.

Key Words: burned area; Larix gmelinii; seed germination; influencing factors; boosted regression tree analysis
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KN BB B —ER 251k,

F1 SWAKEERFRR

Table 1 Environment factors in different positions

(o7 % -
Je T8 L/ C 17.61 16.97 17.32 18.24 17.51 17.53M
The top of slope HHEE KR/ % 104.67 99.51 88.92 101.99 103.46 99.7142

AR IEEE/ em 1.53 1.72 1.03 0.00 1.37 1.13%
B i B/ %o 50.00 100.00 6.90 9.80 39.80 41.30M
PR3 RE/C 16.10 15.99 18.21 17.93 16.66 16.984181
The mid of sunny slope T HES KR/ % 103.39 102.32 87.79 87.03 102.32 96.57"2
AR EEE/ em 0.94 1.31 1.12 0.00 0.85 0.8443
B 5 P/ % 50.00 100.00 10.30 18.10 44.70 44,62
PR i REE/C 13.16 11.98 14.75 14.24 13.04 13.4481
The bottom of sunny slope 35K/ % 102.96 103.06 100.95 104.50 104.93 103.28"?
AHHLTZ L/ cm 1.19 0.75 0.56 0.00 0.84 0.67%3
BHRE % 50.00 100.00 5.10 5.40 44.50 41.00M
3k REE/C 15.75 15.78 16.92 17.14 15.70 16.25"%
The mid of shady slope TS K/ % 95.47 106.66 103.34 103.68 102.49 102.33*2
AHLBZEHE/ em 1.77 1.45 1.03 0.00 1.18 1.09%3
R/ % 50.00 100.00 7.10 15.20 46.90 43.84M
B3I R/ C 15.31 15.43 17.38 17.42 15.32 16.17¢
The bottom of shady slope 37K/ % 103.39 103.92 104.04 92.22 102.14 101.14
AL RREEE/ em 1.46 1.25 1.16 0.00 1.55 1.08%
5/ % 50.00 100.00 26.10 47.10 66.00 57.84M
-1 /T 15.59 15.23 16.92 16.99 15.65 16.07
Average TR % 101.98 103.09 97.01 97.88 103.07 100.61
AHLBZEEE/ em 1.38 1.30 0.98 0.00 1.16 0.96
B/ % 50.00 100.00 11.10 19.12 48.38 45.72

LS. Ik Low-shading; HS: =it High-shading; W BE% Weeding; OLR: A HLHJZ Organic layer-removing; C: f5 % I& Control , “ -4
B 50, A B C FoR Al —E T7EA RIS L8] ) 22 574, P<0.05

2.3 VEMRAR T & 9K B0 N A A G B

DAG R AR o AR i SRR AR R BRI ARG R A MLZREE 5 A A T e AR
ST EE R s (& 3) (IR RERRECE: B 5 B R X A A M e S Y 3 AR, A i R R T A A
A5 28.51% 22.40% ,20.66% , ZHTHCE SR EBIEM R, MR & T 15CHE, 2h i s M & iR
) T T2 o ) R SRR AT 15°C B R R B S X 7 9 e SR B A T A 1R 0 BB e A A R 1
By Betk b bRkt Rl 5 A Al i A SR BT R SR T R T T AT S0% 1, 4
o WA ERAE IR RIS R (/T 0.5em B |, 975 80 BEAG BT JE B8 1 38 0 T 2000k 20 | 7
0.5—1.0cm 5 FIP , 4 H R E AR K S, KT 1.0em I BA HLTZ 8 B B3 i ot SR E 8 T,
TE— LR PN, 2 5 B - 4 5 K A T R T T e, T 2 4 S K A A KO g B /INMIE T
[EEp RN
2.4 HBIR A A RS R & 3K Bl PR A

A3 AVERRT S SAS ] HOEAE M A R A A R R ESOK R R A VURZRE 5 AN T e ]
IR A3HIT, B, 45 b P R ) PR (4 4 FH R 805 B 58 X B PR BRSS9 45 SR AN ], R R M T A5 2% s ol
T & W BRI PR - DA S ARG AT i 22 57 . 25 SR R (TR 4) L B TRl i 4 1) 2 25 g DR - oK Oy L

http ; //www.ecologica.cn



2840 £ OB ¥ I 41 %
REMEH FER
150 —
O #Fh1000 5
O #E#hs00 5%
120 ~
90 -
A
+
L - B
60 B N -
30 - C
< N
é" 0 1 1 1 1 1
'??) T R BHBER BIYR BIOR R e ZAMR BRE W
% FEHE Positions Ab¥E Groups
5 150 -
E L i O #1000 55
g 120 L FH#,EEP B O *&WSOOW
i — ¥R
= ——— ik
o0 L P i
A
_.J A
60 / - AB
\// H o BC
30 - H
0 ! ! ! ! ! H
IR R BAEMUR B W T RS RHSR BISR BIOR
AbEE Groups FEHE Positions

2 AEEMSAE TR RLEHE

Fig.2 Number of seedlings in different positions or groups

(25.46% ) >HHLTZIEEE (24.07% ) >FEFPECR (22.21%) 5 FHIE b 40 B0 B9 3555 0 DN K O Ok 36 Fh Bl e
(52.38% ) >TE 35 FE (28.71%) > A PLIF 2 JE FE (14.84% ) 5 BH B e & 1 #0328 5% i IR 14 Wk R IR B
(26.58% ) >HEMECE (24.62% ) SATHLITZE JF I (21.36% ) 5 B3 4 v E0a 14 3 252 0l PR 14Kk hy 47 o 280 i
(35.15% ) > 13EE KB (31.47%) >A WL Z R T (15.88% ) 5 WIS 40 i B 1Y 250 ma R Ak vy 385
IK i (48.15% ) ST (27.03% ) >7 55 FE (15.84% ) o AN[FIIEAL 1Y) 32 252 e R 1~ A7 78 22 57, (H A6 Fh Bl i
UK AL

3 iTFig

3.1 PR T A B BUR R PR TR B

B ZWFFERI], PR R A= ) DR 5 (AR i 8] 38 445 ) FERIE DR 1~ (an - A LR R 25 ) #5521
VEIRA LR I A SR AT RARN T I R BB, & D AR TR —E 22 5. AR IX 1 PRI
PR AEAN [ DX R A AN B, E LA e e Y e A B 2 i) [ 5, T IR AN I (00 T 084 8 1] DS 2 A O ks
ML T FETE AR5 8] & [ B S 320 D 1~ ARG B 2P, ZEARHRE i e B B v, TR AR 4R
IR DX A2 v AN B R R SR B [N IR D AR BT R AR A A — A EE B AR

http ; //www.ecologica.cn



7 HA ER L DLEVEHRA (Larix gmelinii) K5 B & 5200 K1 2841

28 | —
1 ‘ &30+ &
Temperature > >
SRR £ £
Seeds number = 25 f s 24r
waH 8 ® g
Coverage ’g‘g 20 L g‘g
AR R B 5 0r
Depth of organic layer = =
o MEEKE 2 15t 2
Soil water content L ! ! ) ) \ | 16 L |
0 S5 10 15 20 25 30 12 14 16 18 500 700 900
Ve i R
Relative influence Temperature/°C Seeds number/ i
26 1.
& o4 < & 3t
) H 247 &
i g . g - g
B85 022 ¢t 5 5
5 5f 2 57
Es Eg e 7|
Ry O Ry5 20 Ry
S E) k=)
g 18 g g 19
“ I 1 1 I I I Z 18 n h 1 1 “ ! L )
0 20 40 60 80 100 0 1.0 20 30 90 95 100 105
Bk LR E Sk E
Coverage/% Depth of organic layer/cm Soil water content/%

3 EMMERNEZHINE TR E R

Fig.3 Relative influence of Effecting factors of Larix gmelinii seed germination and its marginal effects
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