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The influence of large trees on spatial distribution in broadleaved Korean pine

forests
WANG Dawei, GUO Qingxi~
Northeast Forestry University, Harbin 150040, China

Abstract: Forest spatial structure has always been an important topic of ecology research. This research has a key
significance on the management and maintenance of forests. However, the research has yet not attained robust knowledge on
these processes. Moreover, there is a lack of reliable supporting data, and research on changes in forest spatial patterns is
not sufficient. Large trees in forest stands affect spatial pattern directly; large trees cause large gaps when they fall or
become dead standing trees, thus resulting in changes in spatial patterns. In this study, we used 10.4 hm’ of forest sample
data at Liangshui Nature Reserve in the Lesser Khingan Mountains ( Northeast China). We obtained location coordinates,
DBH of each individual tree in the sample, and analyzed the forest spatial patterns to elucidate the distribution among
individuals within the forest stand. We statistically analyzed the composition of tree species and explored the effect of large
trees on the spatial distribution of adjacent trees. The results showed that a total of 24 tree species in 18 genera and 11
families were recorded among the 7412 individuals. Additionally, a circular structure of small trees surrounded a large tree,
and the circular structure changed with the diameter of the small trees. The diameter class 2 of adjacent trees (5.0<DBH<
10.0 em) form circular structures in the radius of 3—7 m from large diameter individuals and diameter class 3 of adjacent

trees (10.0 <DBH<30.0 cm) form circular structures in the radius of 3—6 m from large diameter class individuals.
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However, the circular structure was not found in diameter class 1 of adjacent trees (1.0<DBH<5.0 cm) and diameter class
4 of adjacent trees (30.0<DBH<50.0 cm). The formation of a circular structure was closely related to the competition
among individuals in the forest, and there was an internal relationship between structure and dynamic theory. Structure is
also a manifestation of dynamic change in forests, which will appear or disappear with forest growth. In addition, the change
in large trees’ diameter class affects the distribution of the circular structure. The larger the diameter of the large tree, the
narrower the scope of gather, the more obvious the circular structure. This shows that the traditional explanations that the
degree of aggregation of adjacent trees decreases near large trees, and the larger the diameter of larger trees, the lower the
degree of aggregation, are not always correct. However, this study used single-time data, further studies are required to

determine changes in circular structures over time.

Key Words: forest spatial pattern; gap; gap dynamics theory; broadleaved Korean pine forest

AR S B SR BT TSR MR 28 A B SRR AR IR A 2 A, AT AR, O T AR R W] 5 R F 2
AHGETR 22 | 22 88 R 1R 25 (8] 45 K 2 O AR 3 25 [0 R AT 0 A S SR S48 B e £ R0 LE B, i o - 55
1 Ripley’s k(d) BB TG IE , IEXE K H ILE SIS FREEAT T 28 M5 07 s A SR
FAREE RS E R/ O P L - T AR AR 194 25 (8] G0 A A SRt A T 15T R e S A PROR 23 [ 43 A A
JE 5 ol Ripley K—pRALTY L-pRAL  BURI G R A RUBE b2 7 3R A0 0 LS B ) B 6 S5 R 7 i 2
R AR BOH 8 KR TR A1 v G0 149 53 A0 4% Jm BAs Jry s B L ply 981 2 TR kv R o R T 0 e R 3
KR F RS [ R T2 AL S PR B R A8 28 T ) BT TSI AR A - R R 22 B A T 18 2R R = 1] 3
SEIE NARBIBE SRS SIS IZBE I N ZRAR A B KBRS |6 , T AN R K & i B BESR | 41 BBk
TE LA 25 ) A0 S 2555 T Xk ) P bR 23 B i S T S S BE R AE 6 () 23 i) F Ak T — A>3 25728
PEHPIRZS , HEMTHES) T ARSI AL, B T2 38, B HESFARE 1 R I ZLAZ RGP R v A [ B 22 [ 2 )
R 227 IR G T T B R P BE R SN S S MR SRR AR

TEMRBRBER S 25 PSR B S PEAE ARBRAE AR AR B S22 AL b 2200 1 4 35 A R MR 9% 1) 2 1]
SR A5 AR A R S R TR U ARBR AR/ S ARBRIE R AR GO/ R IE Tk
Bl R H kB FMGEZ G R AR A TE R ARBR AV RE ) | [ iy bk 43 s R AR A AR 1 38 5
Sy W] JE FEAR SRR B A R B AR R RN, 75— 8 R B L 12 1 2 T8 FRIAR 23 B4 SRy 23 A, 245 e R AR A A
{80 B A AL AR | 3o 34 3L 2 %o [ PR A 02 T S AR B0 2528 Al i USSR B2, o LAAE 52
RRAR A KA LAV Jo] L) 25 B S5 AL (2 MR T A M Rk e e 3 A — 58 T8 S, AT AR BV A /I
DT K 3 DX R LD MO IF T G2, al ik o B R P R AR SO 5/ MEMOR L B G &R IR TR A2
AR ERMAE 5 2 114K Jmy SO AR 52, DU AR S S AL PSS 3R B 1 255

1 WREHER

WF5E DA TR VLA TR I 890 F AR PR AP IX, b AL R /N 246 22 0 11 Jhk 1) R i Bt ———38 LA 08 S VK 1) 2R
B o ZIXAE T RO R R AR 2%, BA B0 A IR R Rl TR XU R IE . A28 TRmM 2 T = SIRK
o, B AR AR R -0.3°C AR R s AUl 7.5°C AR R IRARUIRE- 6.6°C L AR R K i 676 mm,, ik Pk +
R AR ORI DR RV SR B ST IR 2R A A K B LR IO 2D RA B Il MR AR, )2 3R H HiT R A7
T ok f R MR RN 5 B Y S AR LT RN R RSSO A IX 2 —  FEHB B ER AR FR A 128°52712.62"E,47°1371.16"N,,
WK 418 m, B ALGA 10.4 hm?, =B B A 21K ( Pinus koraiensis ) 42 MZ ( Tilia amurensis) 465 Wk ( Acer
ukurunduense) 55 A% Wk ( Acer tegmentosum ) . {6 K Wk ( Acer mono ) . ¥& ¥2 (Abies fabri ) . %% ' ¥k ( Quercus
mongolica) K MM ( Fraxinus mandshurica) 3535 % ( Phellodendron amurense) AWK ( Juglans mandshurica) %%
T % ( Sycirculara reticulata) JAKME( Betula costata) ZEM i ( Ulmus laciniata) K92 ( Prunus padus) %5 .

http ; //www.ecologica.cn



23 4 ERM A R LI KRR BA R ACES (8] 534 (15 ] 3

2 MIRAE

2.1 FEHbIRZE R R A

FEBK B AR IX ST 10.4 hm?® (400 mx260 m) (4 [ 2 HE b, BRI 432 260 4~ 20 mx20 m (3%
SerE Ty R HE— R 53 16 4 5 mxS m B/ RAIE SEAE I T DBH=1.0 em B AR ASAE PR
Wil ga Wre HaEA TR e 7, T S B0 2
2.2 WARBRGINL 5

IR 23 (1A Jmy R AR Ak 72 S 28 b IR AR Fh eE | [RIIohy 1 AR A T 55K BT DAAS YR 5 34 U R
PIFPCOR RIS 5, AR KR LT IR 2 A B , T2 8 MR AR R 43 ikt B b P BT A TR AR )
555 DAY 53 1 R (1.0<DBH<5.0 em) \2 24K (5.0<DBH<10.0 cm) .3 2% K (10.0 <DBH< 30.0
em) 4 24K (30.0<DBH<50.0 em) .5 44K (DBH=50.0 cm) ,
2.3 BARZS (RIS ey BB

FERSAZS A% SR A BT v, S5 55 T8 BRI 1 R AR A4 8] R LAt AR ( =22 R 2l AR ) 1R 43 A1 1%
B0 HF 5 GBI IR (DU T AR R SR AT 5T, AR rh R g g bl LA 1 m S IR 5 (R) B, R 5T
LA FE 15 m i FEl N SRA A 73 A A 0 1 P ARTERE oK i—(i+ 1) m BEEE I BIE N p,_ 1) o

i—(i+1)
a((G+1)? =)
Km0y B i—Gi+1) m EHEN 1T ZEARBIBREL, B R B 15 /> I B8 3 4 BEOHE 1 SRR 2% B2 A K
F/NHES  HFE T 3 A DRI R S A 15 2 B A A DX, B AR SR I e it Ay i s ok 1 RABARREEX, DI HE
B B RCR SRR X A B SR AR BE B BB AE AR 1 AR AR IRAE By R R B, e IR 3R 5 ik 43 i3 iR A
ARG B NAFAE 2.3 4 AR R M) b Je AR REL

pii(i+l) = (i:071923“'14’15) (1)

3 ZBRE5S

3.1 WFEE X PR FR AL R S AR g g i
PG HEEHL N DBH=1.0 em AUARAMYIFETT 11718 Bk ( £ , )8 T 20 Bl 34 J& 46 Fl, Hop ek
24 Fh 3 F 7412 BR(EBRR) ,RBET 11 B 18 B, R BRHETT AR R St 1,

R1 FREBRFTABFAR
Table 1 Tree species composition of all diameter class

T AR AR T A Bt/ bk

"R FEI AR Fl

K Number of Number of . .
Diameter class . Main tree species

lree specles trees

1 4R 20 1189 AEMEBR Acer ukurunduense ; T B Acer tegmentosum;
(1.0<DBH<5.0 cm) K Acer mono;%gT%‘ Sycirculara reticulata;%'iﬂfTﬁ Ulmus laciniata
2 gK 20 1234 TERERR Acer ukurunduense;@ﬂ( Acer mono;%sﬁlf i
(5.0<DBH<10.0 ¢m) Acer tegmentosum ; BAHE Betula costata; %25 T 7 Sycirculara reticulata
3R 21 1827 AR Acer mono ;K% Abies fabriy 548 Tilia amurensis ; T A8 B
(10.0<DBH<30.0 cm) Acer tegmentosum ; AME Betula costata ; L8 Pinus koraiensis
4 FK 16 583 2N Pinus koraiensis ; 551 Tilia amurensis ; V32 Abies fabri
(30.0<DBH<50.0 cm) - X o U o
59

HA 11 579 21K Pinus koraiensis

(DBH=50.0 ¢cm)

3.2 HIRRIANRIAR AR A3 A 46 Jay 1) 5 1)
B SRR R T, A B AN ] RS Y R AT AR A AR (1 UK 2 PR 3 R 4 JOR) RER)
SR ARRRB A 1 DL ANTAL 1, s Al A Ay 3] b R A B B Y L A A g v S AR

http ; //www.ecologica.cn



4 A E = 38 &

200 p 200 25
150 [ [H/ZN 180 S
160 | 160

140 ¢ 140

3 120} 120
w100t 100
2 80t 80
3 60 60
5 40t 40
°
3 28' 777777777777777777777777777777 2g|—|
2 thadbae e [TITITT LA TTTT ]
ﬁzoo o 3%k 200 Ak
_%180 180
_EK16O 160
= 140 140
120 120
100 100
80 80
60 60
40 40 H
20|_| 20
0 ol—ll_l ,,,,,,,,,,,,,,,,,,,,,,,,,,
T TR oo X TTTTTTTT?S:QQES
LLLL L L ELLTTITT T LLLL L L ELLTTITT T
AN © — N o0 < AN S — & o0 <

—_ e e — o =

P Distance range/m

B 1 FEEREENFESERDARENPRAKY S HER

Fig.1 The quantitative distribution of center trees surrounded by different diameter class individuals in different distance range
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Fig.2 The ratio distribution of center trees in different diameters surrounded by small trees in different distance range
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Fig.3 The schematic diagram of the spatial variation of competition intensity
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Fig.4 The schematic diagram of forest spatial pattern evolution
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