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Herb layer species abundance distribution patterns in different seasons in
an old-growth temperate forest in Changbai Mountain, China
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Abstract: The herbaceous layer is an important component of forest ecosystems and plays an important role
in maintaining forest biodiversity. To understand the mechanisms shaping the forest herb community patterns
over multiple growing seasons, we used herbaceous data collected in a 25 ha broad-leaved Korean pine
(Pinus koraiensis) mixed forest plot in Changbai Mountain, Northeast China and fitted species abundance
distributions (SADs) using different models. We used both pure statistical models including log-normal,
log-series, and mechanistic models, including two niche models (broken-stick and niche preemption) and two
neutral models (metacommunity zero-sum multinomial distribution and Volkov model). Further, we applied
the AIC and Kolmogorov-Smirnov tests to compare the goodness-of-fit of these models. Our results showed:
(1) The observed SADs of the herb layer varied by season. While there were similar proportions of rare and
common species in spring, there were more species with moderate abundances in summer and more rare species
in autumn. (2) The best-fitting models of SADs were similar in different seasons. In our analyses, the log-series
model was the best pure statistical model across the three seasons. For the mechanistic models, neutral models
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performed better at explaining patterns of SADs than niche models. The metacommunity zero-sum multinomial
distribution model was the best model in spring and summer and the Volkov model was the best one in autumn.
This indicates that stochastic processes may play a dominant role in maintaining the herb species abundance
distributions. Our study showed that although the SAD patterns varied over growing seasons for the herb layer
in the broad-leaved Korean pine mixed forest, the underlying mechanisms governing these patterns are similar
and neutral models always perform better than niche models in fitting the SADs.

Key words: forest herb layer, niche process, neutral process, statistical model, model fitting
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1 (zero-sum multinomial distribution model, ZSM
model)(Hubbell, 2001)%; A& 25 A7 #5584 I HE 4 Fh 2
FE 5 A 25 A B A% B D) B R R R, Iy AR R Y
(broken-stick model) (MacArthur, 1957, 1960)%% .

IRZ KT WM 2 B A MBS 3 T K
ANFI B AR, ) FH I e AR AR 404 S 0l 2
P, FRAR GG ROR e — 5 HEN Py A 22 REIE T A%
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AICH D AlCH D AlCTH D AICTH D AICH D AlClHE D
H=E 901.3 0.11 885.3  0.08 1,102.9  0.51** 307,698.7 0.31** 885.5 0.08 888.9 011
Spring
S 883.2 0.08 876.8  0.08 1,038.3  0.46** 112,380.8 0.34** 877.3 0.08 938.0 0.20
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AIC, FRithfz B UEN; D, K-SK 36 4 it . ** P<0.01.
AIC, Akaike information criterion; D, Statistic of K-S test.
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Fig. 1 Species abundance histograms in different seasons in the broad-leaved Korean pine mixed forest in Changbai Mountain
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Table 2 Parameters of neutral model in different seasons in
the broad-leaved Korean pine mixed forest in Changbai Moun-
tain

Y HEREEMZ I Volkov #47
Season A Metacommunity Volkov model
zero-sum multinomial
distribution model
% % m
#Z Spring 7.78 355.00 1x10°°
K2 Summer 10.12 75.96 0.25
#=Z Autumn 11.50 11.68 0.50

OFRIEAR ZREVEFE R, mIRITHE R L.
o0 represents fundamental biodiversity number and m represents immi-
gration rate.
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Fig. 2 Herb species abundance distributions and model fittings in different seasons in the broad-leaved Korean pine mixed forest in
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represent log-normal model, log-series model, niche preemption model, broken-stick model, metacommunity zero-sum multinomial
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