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Effect of Environment Factors on Species Diversity and Functional Diversity
of the Typical Forests of Taiyue Mountain Shanxi, China.

TIAN Ping, CHENG Xiaogin, HAN Hairong” , ZHOU Wensong

(Key Laboratory of Ministry of Forest Cultivation and Conservation of Ministry of Education, Beijing Forestry University, Bei-

jing 100083, China)

Abstract:In order to explore the influence mechanism of environmental factors on species diversity and
functional diversity of different community levels (arbor, shrub and herb) as well as the relationship be-
tween environmental factors and community construction, we investigated the distribution of species and
measured plant height and leaf area of all species based on the field investigation, and then calculated five
diversity indices (i.e., the species diversity, species evenness, functional diversity, functional evenness,
functional dispersion) of different community levels which belong to two typical forests in Shanxi Province

in northern China. The results indicated that: (1) the species of larch birch mixed forest distributed more
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uniform, and its species diversity and functional diversity (the arbor layer) were significantly higher than
that in the Quercus wutaishanica forest. (2) Compared with the Q. wutaishanica forest, the functional
evenness and dispersion of the arbor layer on larch birch mixed forest was significantly greater, while the
functional evenness and dispersion of shrub and herb layer on larch birch mixed forest were lower than
those of shrub and herb layers on the Q. wutaishanica forest. (3) SD was positively correlated with FD,
there were differences between the influence of the environmental factors on species distribution and the in-
fluence of the environmental factors on function distribution, which the species distribution was related to
the comprehensive influence of the environmental factors and the latter was related to the stand-alone influ-
ence of a particular environment factor. The explanatory of environmental factors was influenced by forest
types and community levels. (4) SD of the arbor layer was mainly affected by soil pH, canopy structure
(MLA., openness) and PPFD total under, which of the shrub layer was closely related to soil pH and MLLA
and of the herb layer was influenced by PPFD total under, soil nutrients (SOC and STN) and relative soil
water content. While, canopy structure (MLLA, openness) was the main environmental factor affecting FD
of the arbor layer, soil pH and slope position significantly influenced FD of the shrub layer in the Larch
birch forest and the Q. wutaishanica forest respectively, which of the herb layer were mainly affected by
LLAI and relative soil water content. As such, the results showed that different community levels had dif-
ferent competitive resources in vertical stratification of forest and the arbor layer can limit the distribution
of species and traits by changing the canopy structure and affecting understory microenvironment. This
study would provide some theoretical support for the study of how environment influence on species diver-
sity and functional diversity and how to develop more scientific forest ecosystem management.
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Fig. 3 Effects of environmental factors on the relationship between species and functional diversity in different community

levels of different forests
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<<0. 05) 1 49. 6 % (P<C0. 05) , 1M 3 4> ¥REs H 7 6] 2
WEM OO R s MLA 252 I R 2 W) Fh 2 0 1P &
FERH T B SN 27, 1% AR Z Y Fh 2 5
PR 3 BB o LAT AN A AR X &5 K o i B
ik 63. 1% (P<C0. 01) A1 60. 9% (P<C0. 05) (5§ 2),
3 WoR MBI X D) 6E 2 R 1 04 52 i s AF

TE—E 25 5. AEAR IV A ME TR 22 AR, MLA
MR IZNEEZBEE M EEAR BN 7 B
34,3005 13 pH X E KR 2 U BE 2R MY AL
K B AR ST R 32, 306 5 X BOAR 2N . - HEAH X
K IR R R T 2 A M e T B R T, G BRI
BN 36. 0%, FEILZRARIR A AR, R85 B 7 %
7% DI HE 22 FE I 0 52 e K R0 T BB O B2 e IR R 2
Tihe 2 FE Mk i BB A7 OB 54. 9% . P <<
0.05), Hyk b 38 pHOUR B 1 41, 9%0) B 4 A7
X HER R DI RE 2 REME R S d i, 57,4 %0 (P<<
0.05); WA Z g ZAETE S LAT Fl 4 HEAH X & K
HEE VI, b, LAT A9 Bl i B ik 74, 6%
(P<C0.05) , = HEAHXT & Kk 44. 5% (P<C0.05),
XI5 - E 47 Pearson AH JCH: 43 #r » 45 2R 1B
T[] R AR B 1) 21 5% D] 7 [ AH G M A7 7 25 5 (3
4), R 4 AL Al TR A HETE S AR Y IR B A
T B AH PR3 i AR B R S S5 AR I B  MLA L+
HEFE Ay A (SOC STND | 4 38 55 7k (] 24 52 8 25 A1
KR FR (P<C0.05) s A P+ H AT S5 5 .SOC,

®2 FREEFIOMHSHEENBRES

Table 2 Explanatory of environmental factors on species diversity

g Ft K JZ The arbor layer #EAJZ The shrub layer H AR JZ The herb layer
Variable R F P R F p R? F P
SP 0.217 1.935 0.184 0.106 0.832 0. 202 0.779 24. 711 0.006
PPFD 0.027 0.148 0. 740 0. 002 0.011 0. 944 0.495 6.861 0.026
OP 0.210 0.676 0. 422 0.016 0.114 0.724 0.230 2.086 0.162
He b R - LAI 0.030 0.190 0. 684 0.039 0.281 0.624 0.013 0.092 0. 746
. R MLA 0.047 0.196 0. 648 0.196 1.71 0.382 0.409 4.852 0.078
The larch birch
mixed forest SOC 0.088 0.435 0.534 0.001 0.006 0.936 0. 452 5.778 0.050
STN 0.059 0.343 0.578 0.001 0.001 0.920 0.478 6. 401 0.034
RSWC 0.010 0.006 0. 946 0. 080 0.612 0.472 0.244 2. 265 0.172
pH 0.026 0.022 0.898 0.199 1.744 0.276 0.071 0.538 0. 446
SP 0.078 0.596 0. 446 0.004 0.029 0.856 0. 242 2.232 0.188
PPFD 0.566 9.139 0.014 0. 000 0.001 1.000 0.010 0. 068 0.822
oP 0.496 6.885 0. 046 0.053 0. 394 0.530 0. 000 0. 000 1.000
T IR VA B LAI 0.037 0. 267 0.610 0.016 0.113 0.766 0.631 11. 95 0.008
The = MLA 0. 000 0.003 0. 962 0.271 2.599 0.150 0.032 0.231 0. 642
Q. wutaishanica
forest SOC 0.229 2.074 0.210 0.051 0.376 0.612 0.013 0.092 0.792
STN 0.249 2.326 0. 204 0.001 0. 007 0.942 0.024 0.175 0.708
RSWC 0.323 3.333 0. 096 0. 000 0.001 1. 000 0.609 10.913  0.044
pH 0. 609 10. 922 0.016 0.150 1.237 0.298 0.063 0.471 0.524

T : SP. 40 ; PPFD. AR T S48 5 s OP. ARk 43 7 2 5 LALL 011 A48 40 MLAL SE 3551 f 5 SOC. L34 HLER ; STN. L34 % ; RSWC. -4

O REw SR

Note:SP. Slope position; LAIL Leaf area index; MLA. Mean leaf angle; OP. Openness; PPFD. PPFD total under; SOC. Soil organic carbon;

STN. Soil total nitrogen; RSWC. Relative soil water content; The same as below



5 ] HE L 45 BRI R 7 X8 1 PG A S5 1L e 700 2R R SIS 200 9y i 2 A i e JE ) BB 2 1 ) 52 T 999

®3 HEERFIIESHENRBRES

Table 3 Explanatory of environmental factors on functional diversity

5 Ft K JZ The arbor layer WEARJZ The shrub layer A JZ The herb layer

Variable R? F P R? F P R? F P
SP 0.162 1. 356 0.276 0.034 0.244 0. 690 0. 049 0. 358 0.570
PPFD 0.025 0.179 0.726 0. 000 0.003 0.952 0. 009 0.062 0. 816
OP 0.061 0. 454 0. 480 0. 005 0.036 0. 844 0.077 0.584 0. 484
A p T I B 1 HE LAI 0.227 2. 060 0.198 0. 190 1. 639 0.284 0.079 0.602 0. 466
Thciif}?ﬁ)irch MLA 0.343 3. 650 0.096 0. 004 0.025 0. 896 0.041 0.302 0.632
mixed forest SOC 0.188 1.618 0. 264 0.028 0. 200 0. 684 0. 045 0.333 0.554
STN 0. 154 1. 276 0.274 0.003 0.019 0. 908 0. 006 0.039 0. 860
RSWC 0. 046 0.339 0.602 0. 164 1. 376 0.284 0. 360 3.935 0.084
pH 0.001 0. 005 0.952 0.323 3. 345 0.128 0. 044 0. 326 0.582
SP 0. 259 2.448 0.216 0.574 9.413 0.010 0. 050 0. 366 0. 580
PPFD 0. 381 4,304 0. 080 0.073 0. 549 0. 469 0.002 0.017 0.912
OP 0. 549 8.538 0.022 0. 085 0. 647 0.468 0.023 0.166 0. 644
ST AR R A R LAI 0.014 0.103 0. 760 0.108 0. 849 0.358 0.746 20. 554 0.010
Q. u’u’ll;l;i/lunica MLA 0. 000 0. 000 1. 000 0.033 0.242 0. 650 0. 040 0.294 0. 594
forest SOC 0. 345 3.693 0. 066 0. 140 1.138 0. 348 0.013 0.091 0. 820
STN 0. 334 3.503 0. 086 0.014 0.103 0. 744 0. 100 0. 781 0. 404
RSWC 0. 259 2.442 0.182 0.137 1.113 0. 286 0. 445 5.622 0.048
pH 0.419 5.048 0. 064 0.022 0.158 0.718 0.021 0. 150 0.710

F4 REERTFEMBEXREY

Table 4 The correlation coefficient among the environmental factors

oP LAI MLA PPFD SOC STN pH RSWC
LAI —0.520
MLA 0.745%  —0.472
PPFD 0.857 % % —0.280 0. 689 %
A 9 - 1
NN SOC —0.493 0.470  —0.606 —0.696 *
The larch
birch mixed STN —0. 545 0.473 —0.619 —0, 743 * 0.984 % =
forest
pH —0.439 0.510  —0.329 —0.498 0.710 0.653
RSWC  —0.600 0.396  —0.547 —0.708 %  0.540 0. 669 * 0.151
SP —0.639 0.138  —0.604 —0.748 % 0.781 =« 0.791 * 0.427 0. 456
LAI —0.067
MLA —0.026 —0. 446
PPFD 0.614 0.261 —0.059
i 7R BR IR
A ﬁfgéﬂ‘ SOC —0.622 0.377 —0.470 —0.192
Q. wutaishanica g\ 0. 604 —0.319 0. 649 0.457  —0.726 x
forest
pH —0.685%  —0.143 0.419 —0.797 = 0.223 —0. 246
RSWC 0. 455 —0.598 0.238 0.506  —0.464 0. 461 —0.532
Sp 0.252 0.284 —0.130 —0.081  —0.119 0. 267 —0.012 —0.280

* fE 0.05 K ORMD B FA I » » 78 0. 01 KPR b 53 A K

Note: * means significant correlation at 0. 05 level (two-tailed); * * means significant correlation at 0. 01 level (two-tailed)
STN & 3 A1, SOC F1 STN [h] &4 & 35 41 56 6 & . s
\ . n / 3 i HITiE
(P<<0.01), IIARPRKAIRN, -4 pH 55t
JE AT SRS R E A OC.SOC.STN BB B EM K 3.1 #oESHEELLLR
KFR S H AP EE R 7 [H] 2 A G SR BRI AE AR L A2 L 3 I B - 11 HE TR 52 AR
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