ARk KOF F R, 2014, 31(5): 676 - 682
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2014.05.003

AEZEZEZHR TEREY 24
WMER, BAEX, WHEE, NER, B W, T ¥
(g gl K phe e, thg K4 030801)

WE: ATHEABRATHRKSZFELATEAMY ZHMO XKL, ELBEERLABRZRAAR KPR, &#F
AR A Picea A RE QB EA W, ERREEGORS TRESR, AERTEREDGHFAR, SHT
BRHME S, KRS FEA SRR ESN . SREAN. OEFRRGEHk T EAED 374
HERHY, BETISAHRIARE, QFHA4 T E KLY % 4125 3 (Simpson #5 32 . Shannon-Wiener 3§ 3 = Pielou
BB ER Y B E G mmR b, Bk % E A 475 %k -hm™ 8, Simpson 4§ 4& . Shannon-Wiener % #1435
A= Pielou 3 4 E 354 4 3 A4 0.82, 1.97 4= 0.71; % ko %5 A 4 1000 #k -hm™ &, Simpson 35§ 4 . Shannon-Wiener
% HEE 38 2 A= Pielou 3 4 B35 8 5 51 4 054, 118 #2039, ORRBHEWM EHAT, EAMMFEEAKRKEAND
HEHE, RINA: EAZHAZZAAGRBRA TR Y, Mo FESKTEAAY G S HREERANL
W ¥ee, AR FENE S H RO, B3 K3 423

KB ARAESS;, THK; RO TE; HAAER; EAEY S HKR

hESES: STI85 XEEREE: A XEHS: 2095-0756(2014)05-0676-07

Diversity of understory herbs in Picea forests with different
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Abstract: To explain the relevance of stand density and understory vegetation diversity in cold, temperate
coniferous forests, the Picea (spruce) forests in the Pangquangou Nature Reserve of Guandi Mountain, Shanxi
Province were selected as a representative study. In the experiment, twenty seven sample plots were set in
stands with nine stand densities (475, 500, 525, 675, 700, 800, 900, 925 and 1 000 trees -hm™) and three
replicates. The sample plot area is 400 m*> (20 m x 20 m). Species composition of understory herbaceous
plants was determined in all replicates and the relevance between stand density and diversity index was
analyzed using Simpson, Shannon-Wiener Diversity, Pielou Evenness Indexes and Richness. Results showed (1)
37 species of herbs belonging to 35 genera in 18 families. (2) The diversity indexes of herbaceous plants
decreased with an increase in stand density: with a stand density of 475 trees -hm™ the Simpson Index was
0.82, the Shannon-Wiener Index was 1.97, and the Pielou Index was 0.71; whereas, at 1 000 trees -hm™ the
Simpson Index was 0.54, the Shannon-Wiener Index was 1.18, and the Pielou Index was 0.39. (3) With
different stand densities, the Richness of herbaceous plants ranged from 14 to 23. Thus, in cold, temperate
coniferous forests with Picea as the main species, the diversity index of understory herbs decreased with a stand
density increase.[ Ch, 3 fig. 3 tab. 23 ref.]
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Table 1 Basic characteristics of stands in different densities

R % B/ (bR -hm™) 4k /m g () B /m Mg 42 /em BCH i/m R P
1 475 1 900~1 950 NE 23.8 36.2 4.8 0.65
2 500 1 900~1 950 NE 25.8 36.8 6.7 0.70
3 525 1 900~1 950 NE 239 29.0 49 0.70
4 675 1 800~1 850 NW 21.1 244 7.1 0.85
5 700 1 800~1 850 NW 20.4 24.4 5.7 0.83
6 800 1 800~1 850 NW 21.3 23.8 6.0 0.87
7 900 1 800~1 850 NW 20.4 23.0 7.6 0.90
8 925 1 800~1 850 NW 21.8 26.3 7.8 0.89
9 1 000 1 800~1 850 NW 232 23.6 9.7 0.91

22 HEHEIFE
5 2013 4F 6 H XTI AE b AT P A o XIAE N TR R EAT B AR R, I LM A2 | e . B



678

TR AN S NN

2014 4£ 10 H 20 H

R RE (3 1) 5 S Ml P9 1) B AS A T 3

FE . REE.
23 M EEESFS
APFIER DI ZHEVER N ZAEPERE B W PP L KSR B R RAL . Simpson ZAEE 5 L

FriA, 0 SR FAKETT Y B BT A SRR

NS i 4CS QI

(D): D=1- Z P?. Shannon-Wiener Z 355 (H) . H=- Z Plnp;, Patrick £ &EJZ (R): R=S, Pielou 2

SIERRE) -

i=1

InS

e YT R
3 BREAM

=20 TS B A48 40 4 o 4B B
TERE I X ) 2 2 3
4%} Compositae Fl & FF} Ranunculaceae 55 FH4: K F}, Xﬁ—%/'\ﬁ‘ﬂo Horhm &R B Y Fh L

3.1

=1

=H . P IN, n RTINS, N R R IR ARG S

PAR] 37 R A, FIRT 18 L35 | BEA —LEH 5 F Liliaceae,

W%, #H6Fh, HEAMYFNN 16.2%, A 10 g BA 1AWE, HIE . Fhoril dire g 28.6% F
27.0%, HIEAIME B W#R2,
x2 BEUMTEREYHFAN
Table 2 Composition of herbs in spruce forest
75 s J& il & B Wy R BT i L A%
1 B4 # Liliaceae PERS B R Maianthemum PEFS B M.bifolium
Fk)E Paris JtE % P. verticillata
K114 )& Asparagus M RITE AL dauricus
K% J& Polygonatum EAT P. odoratum
P& Veratrum V. nigrum
A& Allium B4k A. ramosum 16.2
2 %l Compositae Iy 2% & Kalimeris 2% K. indica
K& K@ Carpesium 125 C. divaricatum
& E Artemisia HH A apiacea
LR AL subdigitata
35 J& Dendranthema /NET 35 D. chanetii
K E 4 & Saussurea KE2H S. japoinca 16.2
3 & H FF Ranunculaceae FEFAEL & Thalictrum R FEAS B T, minus
PR ER Clematis K263 C. macropetala
5,3 J& Aconitum =53k AL sinomontanum 8.1
4 1 Bl Rosaceae WA B Fragaria K7 H%f F. orientalis
oty Sanguisorba ok S. officinalis
e 2 %@ Agrimonia JEZEH AL pilosa 8.1
5 LRl Boraginaceae [t 132 J& Trigonotis [ff b =% T. peduncularis
WP 58 Bothriospermum BEFhHE B. chinense
Jili % J& Pulmonaria i Tl 5 P. mollissima 8.1
6 ARAF} Gramineae He 7% )@ Avena W3 A. nuda
WARIE Poa TER P annua 5.4
7 A= B} Umbelliferae A8 S 3% & Sanicula AR G52 S, chinensis
B A< )& Torilis P& T. scabra 54
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I B 5 V. amoena 54
9 VL EL Cyperaceae B8 Carex it & H C. stenophylla 2.7
10 T F} Celastraceae T ¥ & Euonymus INEX E. prawalskii 2.7
11 H 32 R} Violaceae B Viola V. data 2.7
12 P4 2 Rl Rubiaceae P55 )8 Rubia PG5 R. cordifolia 2.7
13 A E Equisetaceae AW & Equisetum K E. hiemale 2.7
14 JEIE B} Labiatae I8 @ Phlomis IR P umbrosa 2.7
15 2#} Orchidaceae ¥922 18 Cypripedium ¥92% C. calceolus 27
16 5t KB} Crassulaceae S K& Sedum 3 S. aizoon 2.7
17 I 35 R R Athyriaceae WIS Gymnocarpium W PR G. jessoense 2.7
18 HEZ P} Polemoniaceae 12 )8 Polemonium TEF P. coeruleum 2.7
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Figure 1

herbs in spruce forest of different densities
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Figure 2 Pielou index of herbs in spruce forest of Figure 3 Patrick index of herbs in pruce forest of
different densities different densities
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