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Species diversity and its seasonal dynamics of herbs in a broad-leaved korean pine forest on the northern
slope of the Changbai Mountain/Hao Zhanging, Zhao Sidong, Tao Dali // CHINESE BIODIVERSIYT. —
1994,2(3) :125~132

According to 3 times investigations in early spring (5~20 May), Summer (20 June~10 July) and Autumn
(20 Aug. ~10 Sept. ), the diversity of herbs in broad-leaved korean pine forest is very rich and has a great
change in different seasons. There are about 123 species of herbs (including 6 varieties) in this type of
forest. The number of species in early spring, Summer and Autumn is 79, 101 and 98 respectively; the
Shannon diversity index is 3. 1829, 3. 3140 and 2. 9677; and the Shannon evenness is 0. 7284, 0. 7181 and
0. 6473. In early spring, the dominant species are the Early-spring-herbs such as Anemone spp. Corydalis
spp. Gagea lutea; and so on. In Summer and Autumn, the dominant species are Meehania urtici folia and
Carex spp. The vertical structure and distribution pattern of herbs are different in different seasons.
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%1 BHOIRHEFVEFEHYHSHE G A 1X1m #7

Tab.1 The diversity of herbs of broad-leaved krean pine forest in different seasons(50 1X1m plots).

7O# ZE = ® F
oM & Early spring Summer Autumn
Species B BB M KK BB RN
F* N* F N F N
AW Hippochaete hyemale 11 106 10 86 11 121
NHREE  Osmunda cinnamomea 2 2 6 8 3 5
B Pteridium aquilinum ' 1 3
BMRW Adiantum pedatum 2 27 3 15
WIRBE S8R  Athyrium brevifrons 5 5 9 13 8 15
BEEPINER  Gymnocarpium dryopterss 1 5
BB Pseudocystopteris spinulosa 5 12 5 17
FERW  Matteuccia struthiopteris 2 2 18 90 14 24
[FIWTERFBR  Onoclea sensibilis var. interrupta 4 1 1 4
HEEBEEE Dryo pter‘is craSsirhizoma 5 6 6
ZXHBE Polystichum braunii : 1 2
WERE  Chloranthus japonicus 2 59 5 78
¥ KiE  Pilea hamaoi 1 18 2 23
P ERBR  Urtica angustifolia 2 3 3 13 4 12
B M3  Polygonum thunbergii 1 4 1 4
KEBIFKE  Lychnis cognata 1 2 2 2
BAM Moehringia lateriflora 2 9 5 49
BARBED  Pseudostellaria sylvatica 13 50 15 112 2 15
B 5L Aconitum albo-violaceum 2 3 1 1
B3 Aconitum kusnezoffii ‘ 33 472 4 33
¥ Sk Aconitum scrukinii 8 16 4 9
KMy FBE  Actaea spicata ) 2 18 2 3
M43, Adonis amurensis 27 302
LB EE Anemone raddeana 32 710
HoOKERMEAE  Anemone amurensis ) 44 2704
BB EI Anemone baicalensis 13 97
INBEETE  Anemone rossii 29 1354 )
REERIIE  Aquilegia oxysepala 6 10 2 3 1 2
BB Caltha palustris var. sibirica 6 47 2 11 2 5
ﬂﬁ Cimicifuga dahurica 4 7 2 18 2 5
HRIBREBEE  Enemion raddeanum 16 121 19 106 8 10
#.3% ° Eranthis stellata 30 85
KR EE  Isopyrum manshuricum 5 29
WA525  Paeonia lactiflora : 2 3 1 2 1 1
WILEYE  Ranunculus franchetii 21 175 5 7 1
BY  Ranunculus japonicus ‘ ' 3 11 1
HWHBW Ranunculus repens . 1 1 3 10
BROEE  Thalictrum aguilegi folium v , 7 26 3
WILE Y Thalictrum tuberiferum 3 5 13 84 4 5
R Jeffersonia dubia 11 74 15 31 5 14
Xt Caulophyllum robustum - : 1 1 2 2 1 1
KIAEHER Corydalis ambigua 33 208
B EHR  Corydalis ambigua {. linearilob 36 152

WM EHER  Corydalis ambigua f. pectinata 12 61
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2L R Cordalis repens 46 919
&  Hylomecon vernalis 14 86 8 34 3 3
BT AIE  Cardamine leucantha 45 701 47 307 33 113
VB - Astilbe chinensis 1 1 3 9 2 3
BEMET  Chrysosplenium sinicum 6 65 4 41 4 35
WHE  Agrimonia pilosa 2 2 9 3 3
BABR  Aruncus sylvester 2 3 5 2 3
WFE  Filipendula palmata 20 53 23 42 10 35
BT Filipendula palmata var. glabra 27 111 24 71 14 42
KITHERE  Fragaria orientaris 1 3 1 4
KHE  Gewn aleppicum 1 1 3 9 1 2
WHRBBEX Potentilla centigrana 1 1
WA Amphicarpaea trisperma 1 1 1
ZRKINBRY  Lathyrus daavidii 3 12
FELIFE Vicia unijuga 1 3 1 5
W BESL B Oxalis acetosella 1 13 1 22 8 97
BEEEE  Geranium sibiricum 1 3 2 4 2 3
MK, Euphorbia lucorum 3 8 5 11 1 2
JK&ER  Impatiens noli-tangere 12 129 2 31
W RALAE  Impatiens textori 1 1
KR4 Hypericum ascyron 2 2 1 2
AR  Viola acuminata 5 8 7 12 7 10
BEF R  Viola saccalinensis 2 5 47 3 11
W@k Circaea alpina 2 12 6 25
IKBREL Circaea quadrisulcata 7 11 2 4
ALY Aralia continentalis 1 1 1 1
RKIEAIE Aegopodium alpestre 32 529 43 995 42 847
KIMTE  Angelica gigas 3 6 3 7 4 6
K568 Bupleurum longiradiatum 7 11 4 21 2 4
RWAGE  Sanicula rubriflora 18 102 13 95 13 39
KMKE  Spuriopompinella brachycar pa 3 17 4 10 9 18
W& Lysimachia davurica 1 1 2 2
Y Primura sieboldii 1 1
MR E  Cynanchum ascyrifolium 2 6 1 3
BREBIB  Polemonium laxiflorum 9 43 5 28 3 5
T Brachybotrys paridiformis 32 131 33 226 28 139
HIEWZBK Lamiuwm album 1 7 11 21 3 4
INEMIRE  Lycopus parviflorus ) 1 2
FEWB  Meehania urticifolia 44 774 42 1021 44 895
BWEZRIE  Plectranthus excisus 2 7 2 6
BHEKE  Scutellaria ussuriensis 3 11
ESE  Phryma leptostachya 13 35 12 31
RILEEP  Galium mandshuricum 23 144 7 31 233 20 101
¥ Rubia cordifolia 4 4 4
MIEE  Rubia sylvatica 4 4 8
B  Adoxa moschatellina 19 98 11 81
BB Valeriana fauriei 3 6 6 10 3 4
KIEWS:  Adenophora grandiflora 2 4 1 2 1 1
¥R WE Adenophora remotiflora . 11 58 4 9
BRERNLE  Campanula punctata 1. 2 1 1
FIMIE  Adeocaulon himalaicum 5 67 3 11 3 9
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T @ED
e #  Artemisia stolonifera 3 5 3 10 5 17
HKRFKE  Aster scaber } 2 8 4 15
B Aster tataricus 2 6
W4RF  Cacalia hastata 12 28 17 58 8 11
B Prenanthes tatarinowii : 1 1 3 5
WREH Saussurea sinuata 4 9 5 10 7 21
NEZ—KEIE  Solidago virgaurea var. dahurica’ 4 4 8 11 16 28
W4E Synurus deltoides , , 2 2
/NHE  Deyeuxia angustifolia 8 54 6 26 2 7
KAt BB Diarrhena mandshurica 18 195 12 67 6 16
EWFEBE  Carex callitrichos 5 55 6 32 6 30
MK EE  Carex lanceolata 23 233 20 168
BEHEE Carex pilosa 31 531 43 623 36 343
Wit EE Carex quadriflora 12 208 11 67 7 49
BB Carex siderosticta 2 18 4 15 4 27
B HE®  Carex ussurensis 20 169 30 462 30 213
HRICKEE Arisaema amurense 7 18 3 5
2% Convallaria keiskei 9 48 13 , 80 3 6
YR Fritilaria ussuriensis . 1 2
THvKTE Gagea lutea 40 856
ZITRIKIE  Gagea triflora 23 285
WHEE Lilium distichum 14 23 8 12
TR Maianthemum bifolium 26 294 32 340 7 20
JbE¥E  Paris verticillata . 29 226 4 5
WEZPE  Smilacina davurica 6 27 8 35 4 6
HEERE  Trilium kamtschaticum 4 4 4 8 4 5
WRHP  Veratrum dahuricum 13 36 11 19
FREW  Dioscorea nipponica 4 9 2 6
¥  Number of species 79 101 98
AR BB Number of individuls 13795 6682 4001
Shannon ZH#EHE ¥ Shannon diversity index 3.1829 3. 3140 2. 9677
Shannon 3457 ¥ . Shannon evenness 0. 7284 0. 7181 0. 6473

* L FBUBCHIZE 50 MR A IR RD NV BB RO PR LI

Note . F is Frequence; N is number of individuls
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Fig.1 Distribution of the height of herb individuals in different seasons.
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Tab. 2 Horizontal patterns of herbs in different seasons.

. FL#& Early Spring B Z Summer FZFE Autumn
FRIT PSR 2045. 6 1543. 6 1142.7

Average of species in 1 plot

DT AR

Average of individuals in 1 plot 276+118. 6 134+47.3 80£20.1
YR BB (6 26.94126. 00 16. 84+ 20. 36 12.28+17.18
Average of frequency ‘

BB =60 % iy Pl .

Number of species for frequency==>60% 13(16.4676) 8(7.92%) - 5G-106)
B >80 %% K ' g
Number of species for frequency=>80% : 5(6-32%4) 4(3.96%%) - 2(2.0430)

DUEE — A4 7 i ih BLAY R - 9(11.39%) 15(14. 85%) 23(23.47%)

Number of species exist only in 1 plot
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Fig. 2 Ditribution of species abundance in different seasons.
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