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Impact of site factors on forest regeneration in Mount Tianmu mixed
coniferous and broad-leaved forests
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Abstract: [Objective] The objective is to study the impact of site factors on forest regeneration in the mixed
coniferous and broad-leaved forests in Mount Tianmu, and provide a theoretical basis for the management of
subtropical mixed coniferous and broad-leaved forests. [Method] A mixed coniferous and broad-leaved forest
in Mount Tianmu was taken as the research object. Spearman’s correlation analysis was conducted between
forest regeneration factors, soil factors and terrain factors. One-way ANOVA was used to analyze the
differences in forest regeneration among different soil and terrain factors. A linear regression model was
constructed to quantitatively describe the relationship between forest regeneration and terrain and soil factors.
[Result] (1) There were 79 species of mixed coniferous and broad-leaved forests in Mount Tianmu, among
which the dominant species were Camellia fraterna, Cyclobalanopsis glauca, Lithocarpus brevicaudatus,
Cyclobalanopsis myrsinifolia, Machilus pingii, Rhododendron ovatum, Torreya grandis, Lindera glauca, Eurya

Jjaponica, and Litsea coreana. (2) There was a highly significant negative correlation between available
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potassium and the total number of updated tree species (P<<0.01), a highly significant positive correlation
between altitude and the total number of updated tree species (P<< 0.01), a significant negative correlation
between organic matter and the number of updated tree species (P<<0.05), and a highly significant positive
correlation between available potassium and the total number of updated tree species (P<<0.01). (3) There was a
significant difference in the total number of updated tree species with different slope orientations and available
potassium levels (P<<0.05). There were significant differences in the number of updated tree species with
different grades of slope and soil organic matter (P<<0.05). (4) In the linear regression model with the total
number of upgraded tree species as the dependent variable, the regression coefficients of available potassium
and altitude were significant (P<<0.05). [Conclusion] In the mixed coniferous and broad-leaved forests in
Mount Tianmu, altitude, slope, aspect, soil organic matter and available potassium have significant effects on
forest regeneration. [Ch, 3 fig. 5 tab. 49 ref.]
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Table 1 Classification criteria for each terrain factor

5% B () Bl () 3% /m HLBEEE /m
I =50 =59.5(Fi k) = 680(f 1K) =6
Il 40~50 14.5~59.5(F5 %) 650~680(H T IK) 4~6
| 30~40 -30.5~14.5(ZREGH%) 620~650( ") 2~4
v <30 <-30.5(%k) <620(fKiHFK) <2
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Table 2  Classification criteria for each soil factor

i pH APRBE (g kg ) AT VMg kg ) AR EU(ng kg ) B TR (mg ke )

I =5.5(551%) =200 =300 =20 =200
T 5.0~55(%) 100~200 200~300 10~20 150~200
M <50GEE) 50~100 100~200 5~10 <150
v - <50 <100 <5
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Table 3 Main dominant species in the sample plot

Wb MREUR  BREGS /% EEE i Fp MREUHE  BREGS /% EEE
A Camellia fraterna 1462 48.87 35.55 HER} Torreya grandis 41 1.37 278
# X Cyclobalanopsis glauca 495 16.54 15.98 WA Lindera glauca 63 2.10 2.77
45 M Lithocarpus brevicaudatus 209 6.98 7.34 & K Eurya japonica 46 1.53 2.28
/N5 K] Cyclobalanopsis myrsinifolia 121 4.04 5.92 5% Litsea coreana 34 1.13 2.19
fMachilus pingii 68 2.27 3.11 U EL sy 2603 87.03 80.82
LA A Rhododendron ovatum 64 2.13 2.86
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Figure I  The updated species condition of the cell grid
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Table 4 The results of the correlation analysis
Bzt S Ny pH SOM N P K S As SR A
S 1
Ny 0.407** 1
pH 0.027 0.087 1
SOM 0.003 —0.235% —0.445%* 1
N 0.001 —0.180 —0.462%* 0.774%* 1
—0.168 —0.115 —0.650** 0.365%* 0.412** 1
K —0.336** —0.258%* —0.300%* 0.531%** 0.579** 0.462%** 1
S1 0.180 0.040 —0.156 0.090 —0.041 —0.004 -0.112 1
As 0.165 0.046 0.096 —-0.123 —0.194 —0.146 -0.191 0.071 1
SR 0.113 —0.046 0.034 0.196 0.181 —0.143 0.065 0.102 0.146 1
A 0.551%** —-0.013 0.093 0.406%** 0.335%*  —0.203* —0.087 0.187 0.017 0.327** 1
il * P<<0.05; **. P<<0.01. S. SBAFPEMREG N, R A FIEL pH. LSRRI ; SOM. H3EA LS N. L Emifif & P. L
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Figure 2 The impact of terrain factors on the total number of renewed tree species and the number of renewed tree species
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Figure 3 The impact of soil factors on the total number of renewed tree species and the number of renewed tree species
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Table 5 Result of the regression model
BT EREL ST AL
EPEE'
i) HRR2 U Eik] A4 LS Hil6
ay 62.073 -180.728 -135.979 10.657 4338 7.142
a -2.937 -8.725 -0.260 -0.182
a 0.025 —0.061 -0.011 -0.012
ay 0.040 0.010 0.004 0.004
ay -0.209 0.302 0.015 0.016
as —0.143%* —0.071* -0.013 -0.013
ag 0.145 0.109 0.009
a; 0.050 0.030 0.002 -0.001
ag -1.083 -0.150 0.004 -0.083
ay 0.318%* 0.339%* —0.245 0.004
e REURY) 0.186 0.362 0.475 0.111 0.004 0.116
PHRE 5 P R AL 0.142 0.336 0.422 0.064 0.020 0.027
F 4.290%* 13.501%* 9.032%* 2.359% 0.491 1.306
Vil ag MIEVETTREE, a), a, a3, a4, as, ag, a;, ag, ao 7P A HEETT RSP M pH, AHUR . WA . AR AL

BELOMERE . MR HLRERE . WIRIIAYEIE R *. P<0.05; **. P<<0.01,

DS B A SRR B8 R 8 AR v, PR 1 ORI 3, R A HUE DR T RS LA 5 B
P BB E G R vy, ELARSE R P SO b ) [ ) R 50 22 9 W 25 TR G (P<<0.05), BERA A i 22 12
FAMBIARA T FA R SRR PURSRY 2 FIRCRY 3, & AT D] T AORE B LA & 13 X 7 A AR R 41
BARERER, FLHA [T R0 S UM 5 3 TR A SC (P<<0.01), 1o A VR4 S 38 I 1o 53 M MRS S 194 T
P ERRE & S P R T RO 3 SLE AR, nT AR i R SR B PR 47.5% (AR AR
DL, 35 2 DR A 38 PR A R S M MO ST R o BRSO T 22 A 7

DASEHTR AR RO DS B R, (O RERY 4 /Y F RS 3%, (HAUG A, TRF LR, &
RPN MBI TG T o PRSP A oy AR BB T F AR AN B3, SO R oSt
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AR 2 407 P RNl AR b B 50 3 R Je B

AR, 3 ] 38 5 5 M AROR ST A AR AR S I RO TR Y AR v, PU RS B AR £ . (H
TEA ST HE XL 35 + X iR VDl Hippophae rhamnoides N T MR SR T s, skAG 40 B
M3 ) A IR, MRORTE RO el o HE ALY FEXT B ILANAT Platycladus orientalis N TR SR T8 5]
A o3 AT R T T A R s b T BB ARt S AR I 3 v T BB, U5 B I PR A B 114 5 i
23 AR Tl DL K T A RS TR AR T 7 A2 25 5 o AR5 AR M AL T B Z MU IX, AU, 7K
RS BR A AP A 0 FEE B, o B UL R o s L T XAEE R, ORI FH
FiEHA K, HESERETRAPEL . i, K FUREMMORE R SRR ZR, AT B3 A Fir,
TR AR, AR R K R 25 DR A A BB, SEWERNIAKP Y BFSE 136 2% A1 fili
VB Fr PR35 1) 25500 6 R AR BB AN T ARAE AL T Pinus sylvestris var. mongolica B2, K 38 rd B B9 2l A B
RO, TTREE R T RS YA BRI, TESUKNREAR T a8 A K, ANSXTYIR AR ™ A i B
3 LU R M SRS XK B 5K

ARV PRI RMOR TR AR, TR R BT AR AR KRR BE LS ma MR Y TR CT . AR
WFFE TR ER X MR BT A S, R R R R SR A T R A A BRI R R SR
AU X AT L FEIR PR R AR R IR SRR SN T ROCR AT, BEREW . oMY AR S
AR TR R R IE A G . FREEALEEPY FEME I R 1L ALK Sorbus pohuashanensis 3815 Wil [N ¥ A&
M. BRI AORLE M, HEEORAER, SMORTER & W IEARDC ., BERIRR A IX, R
ASCBR T ROR B S e 25 A K . AR S R B b A ML R R R R AT B s e, AR R R
LU XL BN Larix gmelinii MG R IR T BT 5 37 A S 7 A S e M b R B, 3R HL B 2 1E
]S MA DLAE PE ARG R AR T o VAR RS IX . ASRISE 45, PROR T 32 A AL 552 i s
ENGIE

AT KB A HE pH . Bfif R R S XM T3 A W e, (R 22 i 3R . L4
pH. TR . Ao BOp ™A s, 35 GRS LRI ARAT Schima superba A FRARAR S8 55 1 4%
FEAE AR OCHERT , UL BI A& B 5 -8 pH B MG R, Bl pH /N, IR MR AT, Afr
BB E LA . PGAM S5 Xk R i L [ 28 2 Bl A0 IR AR AR SR RR A A A 9 6 B 2 32 X Sl e B
B IR T pH F5 R ARG . BB pH XA [R) A b B8 5 (4 52 M B2 B AN () o o 0 S FE = VLU
X XF 3 A R AR A (R Juniperus tibetica, FEARARZERIF J. przewalskii . %R B J. convallium) )



8 RN/ NI NI e 14 20244 X A 20 H

SR TR, B A O S 4 RO KR B A BB LA R, R ) R R )
BN 1A 52 M R R A O T Y R B2 R 2 . SUKHBAATAR 2599 FERFGY 4R RN JRA Pinus sylvestris $k 1
MR HE K SR T A e A R ARG B A B, YR pH BIXFRRUNARAA A M EIME R . DA F
SEEIT AN [ 2 AR IR AR TR SR B T B LR i R T RO I 5 TP & PR AR BB HR A A T R AL
R FEME, W5 e e 80 W 0, UITEARFESL AR . RREIMSZET, AR
FIB e SR BT N TRV R B A S, AR X A SR 32 X S IX L ST b AR RS I T I 255 5
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REMEA BB . SR A R AR (IR AT, HLAR LA N A Rt AT L 2 B 40 v 1 g
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PEUERE G, WA . N THEK ., AR, 4B EE, 0T DURL A KR TR L bt . esh,
ARG T8 537 1 T 4 s ) 58 LR %o BB A2 I, B B0 AT XS TR AR Rt A 7 B I 00 4T, 45 8
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