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Determining niches of the major tree species based on a flow accumulation

technique in a natural secondary forest in Northeastern China

LIANG Yulian, GUO Qingxi "
School of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract; We studied niche characteristics of key arbor tree species including Fraxinus mandshurica, Juglans mandshurica ,
Phellodendron amurense, Tilia amurensis, Tilia mandshurica, Populus davidiana, Betula platyphylla, Betula costata,
Ulmus pumila, Acer mono and Quercus mongolica that represent natural secondary forests in Northeastern China. We
conducted these studies at the catchment scale, taking flow accumulation gradient as resource axes, also forest storey as the
resource states. Relative flow accumulation ecological amplitude and flow accumulation competition index were proposed to
enrich the measurement of niche characteristics. We found that Acer mono, Quercus mongolica and light-demanding pioneer
species including Populus davidiana and Betula, platyphylla occupied dominant position in the main storey while the main
associated broadleaved tree species of the primary broadleaved-Korean pine mixed forest including Acer mono, Ulmus
pumila, Fraxinus mandshurica, and Tilia amurensis occupied dominant position in the succession storey. On the other
hand, niche differences between main and succession storey, based on the forest storey resource theory, indicate
requirement of tree species for the habitat and the variation trends of this requirement in the succession sere of the natural
secondary forest community in this area. We concluded that it was effective to use flow accumulation as a spatial dimension
of niche, which aims to illustrate the niche spatiotemporal patterns among different tree species under the topographic and

moisture gradients at a catchment scale.
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Table 1 The importance value niche breadths of trees species in the main storey on different flow accumulation gradients

x 100% (5)

x 100% (6)

E N Wb B
Main storey Importance value of trees species
L
Flow accumulation a b c d e f g h i j k
gradients
0—8 0.049 0.0147 0.1696 0.103 0.1127 0.098  0.1775  0.117 0.109 0.029 0.016
>8—16 0.071 0.054 0.225 0.117 0.163 0.088 0.070 0.092 0.067 0.046 0.012
>16—24 0.034 0.049 0.142 0.098 0.093 0.075 0.138 0.220 0.099 0.051 0
>24—32 0.028 0.063 0.131 0.143 0.055 0.094 0.129 0.082 0.181 0.042 0.053
>32—40 0. 060 0.173 0.143 0.145 0.036 0.058 0.087 0.141 0. 066 0.075 0.015
>40—49 0.111 0.109 0.153 0.135 0.122 0.083 0.109 0.098 0.096 0.013 0.010
H 0.074 0.067 0.134 0.113 0.106 0.096 0.118 0.114 0.104 0.049 0.024
8 9 1 4 5 7 2 3 6 10 11

H: P RHEBNTEEM n, , T AESM TG EHEEE ;. 3588 Phellodendron amurensis ;b : SRRk Juglans mandshurica ;c : AR 5% Acer mono;d: i
Ulmus pumila;e: /K i W) Fraxinus mandshurica; f: % ¥ Tilia amurensis; g: % 15 Bk Quercus mongolica; h: 111%; Populus davidiana;i: 5 ¥ Betula
platyphylla;j : AKE Betula costata ;k : ¥tk Tilia mandshuria
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Table 2 The importance value niche breadths of trees specie in the succession storey on different flow accumulation gradients

1 #5 )2 Succession storey AP E E{E Importance value of trees species
Flow aczgﬁﬁfnggmdiems 4 ¢ d © f & h i k

0—8 0 0.427 0.199 0.201 0.049 0.073 0.007 0.008 0.035

>8—16 0 0.491 0.33 0.179 0 0 0 0 0

>16—24 0 0.52 0.269 0.157 0.054 0 0 0 0

>24—32 0 0.396 0.34 0.226 0.038 0 0 0 0

>32—40 0 0.47 0.361 0.033 0.073 0 0.033 0 0
>40—49 0.021  0.481 0.231 0.135 0.712 0 0 0 0.046
H 0.007 0.155 0.15 0.124 0.06 0.028 0.01 0.006 0.029

7 1 2 3 4 6 8 9 5
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Fig. 1 Flow accumulation ecological amplitude and niche center Fig. 2 Flow accumulation ecological amplitude and niche center

of trees species in the main storey of trees species in the main storey
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Table 3 Flow accumulation competition index of tree species in the main storey

C;\C; a b ¢ d e f g h i i k
a - 77.8 100 100 100 100 100 100 100 63 33.3
b 84 - 100 100 96 88 100 100 9% 44 20
c 54 50 - 84 78 72 88 84 78 44 20
d 64.3  59.5 100 - 9.9 8.7  97.6  97.6  92.9  45.2 21.4
e 67.5 60 100 97.5 - 90 100 100 97.5  41.5 2.5
f 75 61.1 100 100 100 - 100 100 100 52.8 25
g 61.4  56.8 100 93.2  90.9  81.8 - 97.7  88.6  43.2 20.5
h 62.8  58.1 100 95.3 93 83.7 100 - 9.7 4.2 20.9
i 69.2  61.5 100 100 100 9.3 100 100 - 48.7 23.1
i 89.5  57.9 100 100 100 100 100 100 100 - 47.4
k 100 55.6 100 100 100 100 100 100 100 100 -

®4 BREEEMMILARSER %

Table 4 Flow accumulation competition index of tree species in the succession storey

Ci\C; a c d e f g h i k
a - 50 50 0 0 0 0 0 0
c 2 - 98 80 38 16 4 6 18
d 2 100 - 81.6 38.8 16.3 4.1 6.1 18.4
e 0 100 100 - 47.5 20 5 7.5 22.5
f 0 100 100 100 - 0 0 15.8 47.4
g 0 100 100 100 - 25 0 0
h 0 100 100 100 1 - 0 0
i 0 100 100 100 100 0 0 - 100
k 0 100 100 100 100 0 33.3 -

(2) LAREVE 202 N BEIRAL , ST [RIAR o B BB 7E 202 H BR) 20 A 17 DR S RS A o ) A 28507 5 B2 L A
X LA 25 W A B S S 98 BRI, IS ] _E S e T R g i AR S A4 SRy o RIS A 2K SR FIEE
B MRS ZERE R T AR . 75— T5 T, 13X 2657 Hr 45 5t D T S BRAR i ol A= 356 B4
ZORLI R R . DITREERERY, IR LIANAR B AL IR - o 98 4 7K X R 20 R IR B 3 2 i
G BIREARBRIEPTIRZ o A= S AL T BE(E S5 ARRHL TR EAE S IR AR ALE 5 — , (X A L F i 2 3 /N
e, BAMRBETE A R SRR R MR MR A e R E 18

(3) J s b R B R BE ) T 2 i FUAR I E AR 0 X A o TOORR o v DL S b Bp—— AR B R 2k, TR
FE TR YR AR B B S B B R AEAE T () TR T i SR BEVE SE IR AL TR B> o R IX A ) i 0 R
FK X T T I RAR KPR BT8R, H AR /K X Y ARARTEVE (X R I 32 T4 15 s R EAR ], 7
SR X RUBE B AT A AL BERF S AR KRR BE Bl b T AT 90 I sE A s A R i R A E R R,
A PREXT BHIR ) i A -5 A AR DU SE 22 AR T E N TR IR1 58 5 BB ) B AR 25 24k , AT B F 5 45 7 R B vfE
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