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Abstract

Aims Herb layer plays an important role in maintaining ecosystem functioning of forests. The aims of this study
were to determine the pattern of species diversity in early post-fire regeneration of the herb layer in mixed Yunnan
pine forests and to identify the effects of topography, fire severity, pre-fire vegetation and herb species life-history
feature on post-fire regeneration.

Methods We conducted field investigations of post-fire regeneration by randomly setting 47 transects of 10 m x
100 m in a burned forest stand in Qinfeng Township, Lufeng County, Yunnan Province, from September to Oc-
tober, 2013. The Two-Way Indicator Species Analysis (TWINSPAN) was used to classify the herb community
types from the 47 transects, and species richness and two indexes of S-diversity were used to analyze herb species
diversity and compositional change within sampling transects. Generalized linear model and hierarchical variation
partitioning were applied to estimate factors affecting the pattern of herb species diversity of the post-fire com-
munities.

Important findings Four herb community types were identified for the 47 transects, which are differentiated by
topographic features and fire severities. The species richness in the herb layer of early post-fire regeneration was
primarily affected by elevation, topography, fire severity and the pre-fire forest canopy. Specifically, the species
richness decreased with increasing elevation, and was positively correlated with biomass of the standing trees and
steepness of site slope and negatively correlated with slope position. However, the species richness of herbs was
not correlated with fire severity significantly. The within community f-diversity of the post-fire herb layer had a
positive correlation with both basal area of pre-fire canopy trees and fire severity. Moreover, the f-diversity was
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lower at higher elevations. The results also highlighted the differences between annual and perennial species in

their distribution patterns.
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Fig. 1 The geographical location, climate, geomorphic feature of the burnt area (in 2013) and the distribution of sampling sites.
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Table 1 Variables of post-fire vegetation and habitat investigations
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Fig. 2 The classification diagram of TWINSPAN for the herb layer of post-fire regenerated communities. N represents the number
of transects. A, B, C, and D designate four types of post-fire regenerated herb communities. A, Pteridium aquilinum var. latiusculum
+ Ageratina adenophora + Gentiana cephalantha community; B, Arundinella hookeri + Digitaria violascens + Bothriochloa ischae-
mum community; C, Kummerowia striata + Bulbostylis densa + Bothriochloa ischaemum community; D, Arthraxon hispidus +
Kummerowia striata + Bothriochloa ischaemum community. (+) means it is positive with classification; (—) means it is negetive with

classification.
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Fig. 4 The relationships between habitat factors and the species richness in herb layer of the transects of post-fire plant communi-
ties. The letters a and b above all box-plots refer to significantly different levels in #test. A, B, C, and D designate four types of
post-fire regenerated herb communities. A, Pteridium aquilinum var. latiusculum + Ageratina adenophora + Gentiana cephalantha
community; B, Arundinella hookeri + Digitaria violascens + Bothriochloa ischaemum community; C, Kummerowia striata + Bul-
bostylis densa + Bothriochloa ischaemum community; D, Arthraxon hispidus + Kummerowia striata + Bothriochloa ischaemum
community.

BEZW, 5SHMBAFTRKEERMZHEEER 2%V (Lobo, 2001; Abella & Covington, 2006). 1

(Guo, 2001; Keeley et al., 2005; Maia et al., 2014)4H
bl FAA G IR SR 45 R B R AR AH R
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Fig. 5 The patterns of S-diversity in herb layer of post-fire plant communities. The letters a and b above all box-plots refer to sig-
nificantly different levels in #-test. A, B, C, and D in the first graph panel designate four types of post-fire regenerated herb communi-
ties. A, Pteridium aquilinum var. latiusculum + Ageratina adenophora + Gentiana cephalantha community; B, Arundinella hookeri +
Digitaria violascens + Bothriochloa ischaemum community; C, Kummerowia striata + Bulbostylis densa + Bothriochloa ischaemum
community; D, Arthraxon hispidus + Kummerowia striata + Bothriochloa ischaemum community.
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W2 BT K SRR A = 2 BRI

Table 2 Effects of habitat factors on the species diversity in herb layer of post-fire plant communities

AR T aZFEPE o diversity BEFEVE B diversity
Habitat factor FEJT R P R Jaccard R £ Morisita-Horn % %
Plot scale Transect scale Jaccard index Morisita-Horn index

iR Elevation 3.8 12.0 16.8" 1.9

W] Aspect 1.6 1.9 1.6 9.2

W7 Slope shape 17.9" 6.4 1.5 53

Yihr Slope position 547 30.6° 20.7° 13.4

TR AN AIFT AL In(sum of tree basal area) 34 26.6° 38.6° 41.6"

Y% Slope 8.7" 20.9° 11.9° 195
K Fire severity 9.9" 1.5 8.9" 9.0
PRI RE RHL Adjusted coefficient of determination 0.172 0.645 0.678 0.638
* p<0.05.

XTREFEE, HUTE SEm 3 2 BAE MR . AT
A3 5 T o BEE WAL BT B ARz, AR
B3 DA 52 ek 43 B | 1 32 T AR A9 B —, B (R A4
FEONTE L. AHAL(Mouillot et al., 2005; Fox et al.,
2008), B AL/ -
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KT 2N E R B0, HRIAL T — AN A
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A R B ORER, RITROR Z AR Ao, R
JEEARMBZ S, LR RE B Z EE
B(3R2). X W] RE & A AT M T AR RO R T
KIRTETEGHR L 7K 7355 J7 THI W B e () A 455 e o 12k,
FEOE AR BZ FEIEE R -
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AT K JE B EARE Y a2 FEENpZ
FEMESZ KGEsR FE R FEA o0 B3, 5 HARHIT
S RAE (Keeley et al., 2005). K Jesm ] 5 808
B AR a2 FEVEFRAR, (B R R BAERE 7 AR R
FE b, B2 FEVE 1) 5 e AL B AE AN 25 [ P 22
& B JaccardFEEUE 1 . (HAZ, KpenmfE s HAh AL
H 7 2 M AAEE R EAE, W ) KBRIZE
ARGHWREZBIHIE . RS0, 1EAN [F] B %
okoBEnE 2 R IR K(Keeley et al., 2005), MM
JSCAN [ b T A7 BB B A 2 A AN ] 2)Kobe i
FE AR 2 FEORARJZ B FE FE AR, % B2
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MATE Z 451, BRI RCR, I R %52
H IR PR ANF (Boucher et al., 2014); 3)AN[F] 11k
WROR T FECH B IAE R R A T AR AR, &
BT EARTAESIRANE, BN T HpE ek, Bk,
KIpeni 5 AR R R 1 (A AE S A R AR 4K, o
34 BIEARFEEERMEMER
AT, BEAE APH %R S 4G A 33 7K 7
D, KOG SR 2 AR AR ORI R, T
A K 22 FE 1 U B4 0 (Guo, 2001; Keeley et al.,
2005). X 5 AT HEVE sh Rl 34T I CCAFE P A%
i —BU(&I3), FERFHAR S 98 33K I B2 B R 3
K EYeAr, EEANWGIRE ., 5 i E (Arthraxon
prionodes) F1PH F BF 1 B4 — AR AR RO T B A0
(Elsholtzia rugulosa)~ 38 2% = 5 2 PR AR ZAE
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