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Influences of the Density on Understory Species Composition and Diversity of

Larix principis-rup prechtii Natural Forest

DING Ji-wei''? , ZHANG Yun-xiang' ,GUO Yue-dong', YANG San-hong' ,REN Da'?,
HE Zhi-long"* ,GUO Jin-ping'**

(1. College of Forestry,Shanxi Agricultural University , Taigu,Shanxi 030801,China;

2. Graduate School s Shanxi Agricultural University , Taigu,Shanzi 030801, China)

Abstract: The study of the effect of stand density on the species composition and diversity of undergrowth
vegetation is the basis for understanding the relationship between forest structure and function, and also
the basis for the adjustment technology of stand structure in forest management, which would be used in
the management of natural forest and close-to-nature management of plantations. Methods of recording
names and quantities of all shrubs and herbages in quadrat of the standard plots were adopted to calculate
and analyze the diversity indexes. The results indicated that the species composition of Larix principis-
rup prechtii forest was simple,only 8 shrubs and 22 herbs were recorded. Different results were obtained on
the sensitivity of species richness of herbs and shrubs to the changes of stand density from different angles:
judging from the change of species richness,shrub plants were more sensitive to the changes of stand densi-
ty,and from the order of the appearance of peak value,herbaceous plants were more sensitive. The respon-
ses of species diversity of undergrowth to the increase of stand density were diverse:; with the increase of

stand density,the diversity index of undergrowth vegetation increased first and then decreased, the species
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of understory vegetation had the same variation trend,while the evenness index decreased. The understory

vegetation of Larix principis-rupprechtii could maintain a higher species diversity in the density range of

1072—1 216 /hm? in Mount Wutai.

Key words: Larix principis-rup prechtii forest; stand density; understory vegetation; species composition;

diversity
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Table 1  General information of sample plots
RS 3K/ m W 1w BB/ () Weir i/ a /(Ii%ifi) );%Ziij g];q/zf
1 2 243 2 B 3 22 a 71 576 24. 36 14. 84
2 2216 2 B 3k 29 eel 65 656 23.83 15. 15
3 2 290 2 H % 22 oa 64 848 21. 86 15. 34
4 2238 > B 3 19 sl 70 896 19.8 15.17
5 2 205 21 B B 30 H 74 1072 18.6 15. 39
6 2 295 BA 3% 23 e 60 1216 18. 16 14. 96
7 2 230 B 35 25 i 65 1312 17.73 14.72
8 2 309 R 23 bk 65 1488 17.58 15. 06
9 2136 2 B 3k 20 EEEN 70 1568 17.27 15.13
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Table 2 Species and their importance values of understory vegetation in Larix princicpis-rup prechtii

natural stands with different stand density

KAy %/ (trees « hm™?2)

Yy
576 656 848

896 1072 1216 1312 1488 1568

J\E X (Euonymus przwalskii) 0.16 0.35 0. 24
G B4 (Lonicera szechuanica) — 0.22 —
SR K BE F (Ribes burejense) - — —
=GB (Spiraea trilobata) — — —
INIE A (Abelia biflora) — — —
1 B (Rosa davurica) — — 0.11
P ALHT T (Cotoneaster zabelii) — — —
482438 (Festuca rubra) 1.31 1.42 1.61
& (Carex sp.) 0. 90 0.62 0.54
B % (Festuca elata) — — —
R (Poa annua) — — —
B (Leymus chinensis) 0.11 — —
HE ¥ (Lolium perenne) — — —
B 5% (Fragaria vesca) — 0. 80 0.46
e ALk 3 3 (Aquilegia yabeana) 56 0.12 —
#H-(Cerastium arvense) 0.22
BB (Valeriana o f ficinalis) — — 0.08
Bi &K (Torilis scabra) - — 0.21
P (Rubia cordi folia) — 0.11 -
B v (Caltha palustris) — — —
3¢ (Viola verecunda) — 0.19 —
-4 ( Plantago depressa) — — 0.07

T 33 (Sonchus arvensis) — — —

w
a
|

F T (Geranium wil fordii) — — —
MEF T B G (Senecio nemorensis) — — —
RE I8 (Phlomis umbrosa) — — —

3% ( Pteridium aquilinum var.,
latiusculum)

WA B (Thalictrum aquilegi fo-

lium var. sibiricum)
K5 (Polygonatum sibiricum) — — —
JE % ¥ ( Pyrola calliantha) 0.09 — —

0.51 0.19
- 0.21
0.15 =

- 0.22
- 0.23
- - - 0.16 - -
- - 0.12 - - -
- 1.48 1.52 1.62

15 0.19 0.27 0.63
10 0.15 — -
31 0. 26 - 0.10
24 0.17 - —

o o o o O

- 0. 56 - 0.39 - -
- 0.16 - 0. 31 — —

- - - — - 0. 20
0. 80 0. 44 0.48 0. 30 0.33 0.42
0. 83 0.17 0.98 — — 0.15
0.28 0.65 - - 0. 20 -

0.21 — — 0.43 0.48 -
0.08 - - 0.74 - -

- - 0. 34 — - -
- - 0.15 — - -
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Table 3 Specie diversity indexes of understory vegetation in

stands with different densities

G35 B LUES ¥ FTR-UEM  Pielou ¥15) i
/(R « hm™2) FEE WD) HRECHD /¥
576 7 0.534 1.124 0.627
656 8 0. 507 1.088 0.523
848 9 0. 628 1.197 0.576
896 9 0. 587 1.116 0. 508
1072 12 0.618 1.202 0.484
1216 13 0. 684 1.294 0. 490
1312 11 0. 660 1.190 0. 464
1 488 8 0.425 0.926 0.402
1568 7 0.379 0. 805 0. 387
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Fig. 1 Variation of shrubs and herbs with stand density
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Fig. 2 Variation of families and genus with stand density
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Table 4 Understory specie components in L. princicpisrup prechtii stands with different stand densitiys

AT B/ (B« hm™?)

s
576 656 848 896 1072 1216 1312 1488 1568
B 6 7 8 8 9 10 8 7 7
B 5% 6 8 8 9 11 12 9 8 7
i £k 7 8 9 9 12 13 11 8 7
L4 . —=—FRENIER PRI e X s A2 N AR R ) 2
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Fig. 3 Variation trend of diversity index with different

stand densities
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