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vegetation in Larix gmelinii var. principis-rupprechtii plantations at different ages in Saihanba, and explore the
variation patterns and influencing factors of species and functional diversity of understory vegetation in
plantations at different ages, so as to provide theoretical support for biodiversity conservation in alpine sandy
land plantations. [Method] Taking the long-term forest age sequence (12—83 a) of L. gmelinii var. principis-
rupprechtii plantations in Saihanba as the research object, the species composition and leaf functional traits of
understory vegetation were investigated, and soil physicochemical properties (soil organic carbon, total
nitrogen, total phosphorus, alkali-hydrolyzable nitrogen, available phosphorus, pH, bulk density, water content,
and soil particle composition) were measured. The species diversity (species richness, Shannon-Wiener index),
community-weighted mean (CWM) of leaf functional traits (leaf dry matter content, specific leaf area, leaf
thickness, and leaf tissue density), and functional diversity index (functional richness, functional divergence,
and Rao’s quadratic entropy) were calculated to analyze the impact of forest age on understory vegetation
diversity. [Result] (1) A total of 103 species of shrubs and herbs were recorded, belonging to 37 families. The
dominant species mainly belonged to Asteraceae, Poaceae, Ranunculaceaec and Rosaceae. (2) The species
richness, Shannon-Wiener index, functional richness, functional divergence and Rao’s quadratic entropy of
understory vegetation all increased significantly with increasing stand age (P<<0.01). The stand age significantly
increased CWM of leaf dry matter content, leaf tissue density and leaf thickness, but decreased CWM of
specific leaf area (P<< 0.01). (3) Multiple regression analysis indicated that soil organic carbon was the
dominant factor affecting species richness, functional divergence and CWM of leaf dry matter content, with
individual explanatory rates of 34.00%, 14.15%, and 47.83%, respectively. Soil total nitrogen, total phosphorus,
and available phosphorus were the main influencing factors on functional richness, Rao’s quadratic entropy and
CWM of leaf tissue density, with individual explanatory rates of 22.78%, 34.04% and 12.01%, respectively. For
CWM of specific leaf area and leaf thickness, soil alkali-hydrolyzable nitrogen was the main factor, with
individual explanatory rates of 38.59%, and 44.26%, respectively. [Conclusion] With increasing stand ages,
the species and functional diversity of understory vegetation in L. gmelinii var. principis-rupprechtii plantations
increase significantly, and the functional strategy shifts from resource acquisition type to conservative type.
Stand ages influence variations in understory vegetation diversity by improving soil nutrient. Therefore,
management practices for plantations in Saihanba should focus on the maintenance of soil nutrients to promote
the biodiversity conservation of understory vegetation. [Ch, 3 fig. 2 tab. 43 ref.]
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WEFE XA Tl AR A T € FEIMLRAR Y, 42°02'~42°36'N, 116°51'~117°39'E, HikbZEdb il 552
R RIS A SRR . BESEIX IR 1 000~1 940 m. SAEIEA AR KB E TR AR
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M 41~60 a, TEAR=61 a) BN TARBE A 0, HIt 14 DA S GE D). AR, FTRARZLEI
AN PSP, HEARZ YR A G2 Prunus padus . AEWKI Sorbus pohuashanensis . 1113+
Malus baccata . \WHI¥ Rosa davurica. +JEZ548% Spiraea ouensanensis 55
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Table 1  General situation of L. gmelinii var. principis-rupprechtii plantations plot in Saihanba
i i /a 4K /m i W)  CFHME/em SRR /m HMﬂa ﬁﬁgf/ I PA 2
A /em (Fk-hm™2)
AR 120 15, 18 1603x46 AR, PH. P 9.3+1.3 9.9+3.4 7.7+2.3 87.0£48.1 1872654 0.81%0.03
PSR 210 25, 28 1624435 Pi. ®. AR 7.6225 18.7+4.5 9.2+1.9  297.6+107.7 1519+478  0.69+0.04
LRGSR 320 35,38 1586+33 b, . 9.5+4.7 20.245.6 10.8£1.9  401.6+172.3 1067+318  0.48+0.07
SR 45, 500 55 159339 AR, ARAL. B 73136 25.946.0 11.6£2.0  604.0+81.8 696+197  0.32+0.02
bk 63, 83 180826 ZRFg. L 11.843.6 27.0£9.8 11.743.0  857.2+789.6  428+65  0.37+0.08
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MR, FREUEE T AL (g). SRHAEEE 0.01 mm BYERR < R E M )2 EE (mm). SR Imaged FRA4XT 48 KR
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Mt mEZ i, cm’ g, TP eS8 (T e S REz i, %), HHARE A TheS
MARZ ., kgem™),

1.4 HEHH

ZIESCHR [11], TR T P& B . Shannon-Wiener $881, J&F -9 il &0 %0, L
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Figure 1 Changes in the species and functional diversity of understory vegetation across a chronosequence of L. gmelinii var. principis-rupprechtii
plantation
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Figure 2 Changes in the community-weighted mean of leaf traits in understory vegetation across a chronosequence of L. gmelinii var. principis-

rupprechtii plantations

P 2

TS, Sk, BRI AL . HIERRL A L . RHEA LR . B

Uak27) =S

i%i%ﬂi*ﬁ?é(P<005)o Yifh RS LR L pH R RF O, 5REEEKE . I

A . FEh AR RS RTn

HEL g 28 FAH G (P<<0.05). DhfiE

R BRI B



6 RN/ NI NI e 14 2026 4F X A 20 H

ARG (P<0.05). DIRERHUE . Rao “WKMHEEC Sk . HIEAVIK . TIESA R BENIEMHAL, 54
Heami R B U (P < 0.05), Rao WHTEES T AR H /0 tL it B EAHSG, SR 2 B0
A (P<<0.05),

®2 AIMTEESHEESMERENBEXES

Table 2 Relationships between environmental factors and diversity of understory vegetation
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TR RRE EEUE WERRER A RO PR Al

T E —0.33% -0.30 0.04 -0.01 —0.50%* 0.50%* —0.48%* —0.40%*
+3pH —0.50%%  —0.27 0.05 0.06 —0.48%* 0.49%* -0.17 —0.45%*
TIEOPRE I —0.73%0%  —0.38% -0.24 -0.29 —0.82%%* 0.84%*%  —( 79%** —0.32%
IR E S 1 0.67%%*  (.34* 0.18 0.24 0.75%%% —0.84%+ 0.80%+* 0.27
TIERRLE O3 1 0.69%** 0.38* 0.30 0.33* 0.76%** —0.67*%* 0.60%** 0.35%
TR 0.36* 0.17 0.14 0.18 0.57%* —0.56%** 0.68%%* 0.01
ALK 0.74%%%* 0.48%** 0.38* 0.37% 0.75%%* —0.57%** 0.66%** 0.31*
TR 0.62%%*  (.48%* 0.34% 0.34% 0.67%%* —0.50%* 0.46%* 0.32%
Tk -0.29 —0.35% —0.35% —0.58%** —0.42%% 0.14 -0.37* -0.25
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(527 0.48%* 0.44%* 0.37* 0.37* 0.54%%% -0.26 0.27 0.44%*
Y 0.08 0.29 0.07 0.11 0.18 —0.15 0.01 0.30

A PR A SC RS = P<0.05; **. P<0.01; *** P<0.001,
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Figure 3 Relative contribution of environmental factors for understory vegetation diversity
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