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Abstract: [Objective] Niche and interspecific association are the basis and main method to study
community structure. The purpose of this paper was to study the structural characteristics and dynamic
changes in herb layer of burned Pinus tabuliformis forest in the southern Taihang Mountains at different
restoration stages. [Method] We focus on the niche characteristics and interspecific associations of the
dominant species of herb layer plants in four burned areas of 13 years (S1), 7 years (S2), 6 years (S3) and 1

year (S4), then we calculated the niche width and niche overlap, and studied the interspecific association
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through the overall association test, y* test and Spearman rank correlation test. Then the ecological species
groups were divided. [Result] The dominance, niche width, and niche overlap of dominant species Carex
lanceolata, Chrysanthemum chanetii and Artemisia stechmanniana were larger in different restoration
periods. The overall association test showed that S1 was a significantly positive association, S2 and S4 were
a significantly negative association, and S3 was an insignificantly positive association. y* test showed that
the positive and negative association ratios of S1, S2, S3 and S4 were 2.33, 0.69, 0.84 and 0.63. Spearman
rank correlation test showed that the number of positive association pairs in Slwas greater than that of
negative association pairs, while the number of positive association pairs in S2, S3 and S4 was less than the
number of negative association pairs. The dominant species in S1, S2 and S3 can be divided into three
ecological species groups represented by Carex lanceolata + Chrysanthemum chanetii, Artemisia
stechmanniana and other dominant species. And 10 dominant species in S4 can be divided into three
ecological species groups represented by Carex lanceolata, Chrysanthemum chanetii and Artemisia
stechmanniana. [Conelusion] Herb plant community in the burned area of southern Taihang Mountain has
the greatest stability after 13 years of recovery. The niche and interspecific association may illuminate the
interaction mechanisms such as species coexistence, distribution, structure changes in burned area, which
could provide theoretical support in burned area management and plant distribution.

Key words: niche width; niche overlap; y test; Spearman rank correlation test; ecological species group
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Tab. 1 Basic information of sample plots

Fith (2 T ETHER KR H ] PRIZI [6l/a
Sample plot Latitude and longitude Mean altitude/m Fire date Recovery time/year
S1 113°1127" ~ 113°12'34"E. 36°1224" ~ 36°13'05"N 1300 2007-05 13
S2 113°25'13" ~ 113°26'47"E. 35°46'59" ~ 35°47"23"N 1400 2013-03 7
S3 113°25'39" ~ 113°26'09"E. 35°59"22" ~ 35°59'55"N 1 400 2014-02 6
S4 112°12'44" ~ 112°21'59"E~ 36°44'00" ~ 36°51'13"N 1500 2019-03 1

VE: SUNKIR T 2Tl s S22 BB 1L S3NaE R B A 25 S4HILIHEL £ B £ . Notes: S1, Laoding Mountain, Changzhi City; S2, Qizi
Mountain, Lingchuan County; S3, Shipo Township, Huguan County; S4, Wangtao Township, Qinyuan County.
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Tab. 2 Niche width of dominant species in herb layer

FfHth Sample plot Aa Adp Ae Ah Anv Ap As At Bi Cl Dc Di
S1 — — — — — — 40.08 — — 10677 6293  29.05
S2 1389  17.73 — 1376 1441 — 19.83 — 14.96 78.08 51.91 —
S3 — — — — — 1977 46.14 — — 94.67 54.30 —
S4 — — 13.44 — — — 1320 2128 — 63.86 8.73 —

B Hth Sample plot Ec El Gv Ld Ob Pc Re Scs Sj So Ss vd
St — — — 42.64 — — — — — — — —
S2 1125 3298 — — — 17.91 — — — — 15.80 —
S3 — 34.47 — 38.51 — — 15.71 23.98 31.45 — —
S4 — — 3487 5357 13.07 — — 18.73 — — — 7.26

H: Aa N =M SE: Adp N ATV S Ae AR & ALNR R BT AnvoITHAE: Ap NI TS0, AN FE R ACATEE: Biy F2E 3, CUY KBS 2
B, DeN/NAG; DiNEF 3 EcN &3 ELAY K O GV TR K O 48, LA M 2 IR 7 Ob N A JLTH ; Pe N ZRFRSE; Re N TEEL; Scs Mk H9 4
SiNAEH; So N SsARIMTE; VAN E% . F[F. Notes: Aa, Aster ageratoides; Adp, Adenophora polyantha; Ae, Artemisia eriopoda; Ah,
Anaphalis hancockii; Anv, Anemone vitifolia; Ap, Achnatherum pekinense; As, Artemisia sacrorum; At, Adenophora trachelioides; Bi, Bothriochloa
ischaemum; Cl, Carex lanceolate; Dc, Dendranthema chanetii; Di, Dendranthema indicum; Ec, Elsholtzia ciliate; El, Echinops latifolius; Gv,
Gueldenstaedtia verna; Ld, Lespedeza daurica; Ob, Oxytropis bicolor; Pc, Potentilla chinensis; Re, Rubia cordifolia; Scs, Scorzonera sinensis; Sj,
Saussurea japonica; So, Sanguisorba officinalis; Ss, Spodiopogon sibiricus; Vd, Viola dissecta. The same below.
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Tab.3 Niche overlap values of dominant species in herb
layer of sample plot 1

S1 Cl Dc Ld As Di
Cl 0.00

Dc 0.62 0.00

Ld 0.63 0.35 0.00

As 0.53 0.44 0.29 0.00

Di 0.50 0.40 0.30 0.40 0.00

indicum) . S2 AR AL H B H BRI MG K
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Tab. 4 Niche overlap values of dominant species in herb layer of sample plot 2

S2 Cl Dc El Ss Bi As Pc Ah Aa Ec Anv Adp
Cl 0.00
Dc 0.55 0.00
El 0.61 0.20 0.00
Ss 0.60 0.05 0.51 0.00
Bi 0.41 0.19 0.04 0.00 0.00
As 0.34 0.24 0.15 0.00 0.03 0.00
Pc 0.47 0.40 0.06 0.00 0.21 0.10 0.00
Ah 0.61 0.36 0.09 0.00 0.18 0.00 0.10 0.00
Aa 0.55 0.26 0.27 0.11 0.10 0.00 0.09 0.15 0.00
Ec 0.31 0.17 0.41 0.00 0.00 0.15 0.09 0.02 0.02 0.00
Anv 0.40 0.27 0.59 0.26 0.03 0.03 0.00 0.04 0.25 0.00 0.00
Adp 0.43 0.35 0.10 0.03 0.04 0.23 0.24 0.01 0.01 0.15 0.04 0.00
x5 B3 ERARERBFMESMERE
Tab. 5 Niche overlap values of dominant species in herb layer of sample plot 3
S3 Cl Dc As El Ld So Ap Sj Re
Cl 0.00
Dc 0.51 0.00
As 0.56 0.26 0.00
El 0.60 0.47 0.19 0.00
Ld 0.59 0.40 0.45 0.18 0.00
So 0.63 0.53 0.11 0.42 0.29 0.00
Ap 0.91 0.31 0.23 0.11 0.16 0.14 0.00
Sj 0.61 0.47 0.15 0.40 0.18 0.27 0.08 0.00
Re 0.55 0.18 0.13 0.06 0.07 0.11 0.16 0.04 0.00
xo6 Hih4EAERBHESMNESRE
Tab. 6 Niche overlap values of dominant species in herb layer of sample plot 4
S4 Cl Ld Gv At Scs As Ob Ae Dc vd
Cl 0.00
Ld 0.46 0.00
Gv 0.51 0.25 0.00
At 0.32 0.21 0.29 0.00
Scs 0.22 0.53 0.08 0.27 0.00
As 0.28 0.06 0.11 0.06 0.09 0.00
Ob 0.21 0.23 0.10 0.22 0.10 0.04 0.00
Ae 0.29 0.19 0.12 0.15 0.10 0.00 0.11 0.00
Dc 0.39 0.13 0.34 0.34 0.06 0.00 0.00 0.13 0.00
vd 0.13 0.22 0.22 0.13 0.36 0.00 0.03 0.25 0.04 0.00

fRIVR > 1, S2 F11 S4 [fJVR < 1. S1. S2 1 S4 [ )7 ZH
gﬁ Hﬁﬂ%ﬁW{EEBI\Eﬂ [)(2(0.95, 135), XZ(OAOS, 135)] Zﬂ"
S3 [ 77 2 ke B EU ) R L WABLZE X 1A [ .05, 139),

L00s. 1350] LR Do Rk, ST A ZE LA FhE
AR R R E (P <0.05)1E5E, S2 F1 S4 A 24
ST B R 2 5 (P < 0.05) 5001k, S3 A ZE AR
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Tab. 7 General associativity test of dominant plant species in herb layer

B Sample plot STZ ()T2 VR /4 lel{ﬁ JHE (Xz (0.95,135) )(2(0.05.135)) xzclinical value ()(2(0.95,135)y )(2(0.05,135))
S1 1.30 0.93 1.39 188.17 (109.16, 163.12)
S2 1.41 1.89 0.75 100.72 (109.16, 163.12)
S3 2.04 1.77 1.15 155.72 (109.16, 163.12)
S4 0.77 1.47 0.52 70.55 (109.16, 163.12)

PR REAR AN B2 (P> 0.05) IR K Ek.
322 AHB

FREME A YR A T IR (K 8~ 11D
B, ST 10 AP TAG 7 X 1ECER, 3 X 41 G HX,
IEORIEEEE S 2.33; HoA B35 2 X, AR 8 X, 7
) 5 R 20.00% 1 80.00% . £ 3 (P < 0.05)
IESRERI AN AR D AR T s -5
%o S2 1) 66 AN Fh ot [E] A 27 X IE K, 39 Xt i1 5%
B, IE i RBEEE N 0.69; b i 35 14 %, AR
52 5%F, 4 s S 21.21% F1 78.79% . AR R
F (P <0.01) IERBEIFP A5G IF IR K £, o
W O-FF#E7E. E X Bothriochloa ischaemum )—%
F23%( Potentilla chinensis )~ X HE—2AEHH; £ 8
# (P <0.05)1E KRB P Ny = Ik 5L vi - B A Ae:; 2
W 53 (P < 0.0 SRR [ R o0 G4 : /N 2055 -5 iR
I\ ZNEL 2 =K 25 /N5 — 1 ¥ S (Adenophora
polyantha) I R M -2 3% 2 2% (P < 0.05) 1%
I () o B = BP0 — 1 S L Rl - K
M -RR. AEE - E. EE-RRHF
o S3 1 36 AR A 16 Xt 1E KK, 19 Xf £ ¢
1B, 16 JE SR, IE 1 SQBE L N 0.84; Horh B35 6 X,

K8 R | EARRMB QI IERE

Tab. 8 Semi-matrix of y* test results in herb layer of
sample plot 1

S1 Cl Dc Ld As Di
Cl -

Dc —0.00 -

Ld —0.35 1.00 -

As 0.02 2.92 6.38% -

Di —-1.86 0.79 0.86 6.62* -

7 *RFP <0.05. F[E. Notes: * means P < 0.05. The same below.

AN 2 30 %6F, 43 ) R B 16.67% AT 83.33%
ST E (P < 0.0 IE KRB A G /N 55—
Ty M 2R 7 B E (P <0.05) 1E KRBT
Rl HE : HUM—2P 3 0 k- X B4 R R EH (P <
0.05) B JC I F A o0 B4 . T M A P s
T S4[1) 45 ADFRX A 17 X5 1E R B, 27 X 471K
B, 1% TG SR IE, IE FUOREREE N 0.63; HoHh B3 4 X,
AN 41X, 45 SR 8.89% F1 91.11%. &
i3 (P < 0.05) 1E ¢ B 1 B0 0 28 B 4L 8 (Artemisia
eriopoda)—3 M % 3¢ (Viola dissecta); R .3 (P <

F 9 HEih 2 EREMEBR BRI ER
Tab.9 Semi-matrix of y* test results in herb layer of sample plot 2

S2 Cl Dc El Ss Bi As Pc Ah Aa Ec Anv Adp
Cl -

Dc 3.76 -

El 0.38 —7.24%* -

Ss 1.03 —20.42%* 16.03** -

Bi 1.03 —0.04 —4.84* —2.39 -

As —0.58 —0.67 —0.42 —4.41* 0.07 -

Pc 0.05 0.24 —8.46%* —5.43* 8.45%* 0.00 -

Ah 1.62 0.05 —0.23 —2.81 9.63**  —5.10* 0.09 -

Aa —0.22 —-3.56 1.02 0.14 0.10 —5.10% 0.09 0.02 -

Ec -3.40 —2.63 0.01 -1.24 -1.24 0.02 —0.08 —0.18 —0.18 -
Anv -1.02 -1.61 7.44%* 1.38 —-0.05 -2.50 —3.41 0.07 5.13* 137 -
Adp —2.91 —6.85%* -1.22 —0.42 —0.42 0.52 0.67 —2.13 —2.13 2.47 —0.02 -

VE: **f{3P <0.01. F[d. Notes: ** means P < 0.01. The same below.
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Tab. 10 Semi-matrix of /* test results in herb layer of sample plot 3

S3 Cl Dc As El Ld So Ap Sj Re
Cl -

Dc 0.00 -

As 0.09 0.38 -

El 0.67 333 -3.59 -

Ld 0.92 2.93 15.22%%* 0.38 -

So —-0.15 10.54%%* —4.47*% 4.92% 0.09 -

Ap -0.17 -0.00 0.00 -0.34 -1.87 -0.06 -

Sj -0.02 -0.02 -0.28 2.00 -0.02 424 -0.02 -

Re -3.54 -1.02 -5.66* -2.74 -0.00 -0.08 0.02 -1.12 -

F 11 i 4 EREREM S R ER
Tab. 11  Semi-matrix of y*test results in herb layer of sample plot 4

S4 Cl Ld Gv At Scs As Ob Ae Dc vd
cl -

Ld 0.04 -
Gv —10.19%* 0.56 -

At -0.42 0.15 0.00 -
Scs —0.26 -2.13 -1.93 0.00 -

As —9.84%* 0.12 —-0.56 —0.12 0.00 -
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Fig. 1 Spearman association semimatrix of dominant plant species in herb layer
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Fig. 2 Sorting and grouping of ecological similarity relationship of dominant plants in herb layer
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