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LIU Jian-rong. Plant functional groups of the herbs of plant communities in Yunding Mountain,
Shanxi of northern China. Journal of Beijing Forestry University (2017)39(9) 76-82 [ Ch, 18 ref. ]
Guandishan State-Owned Forest Administration of Shanxi, Wenshui, Shanxi, 032104, P. R. China.
The plant functional group (PFG) is one of the important fields in vegetation science research, and
is a basis for exploring the structure and function of plant community and analyzing the succession and
species diversity, functional diversity and phylogenetic diversity of plant community; moreover, it could
provide the theoretical basis for vegetation restoration. Based on the dataset investigated from the field,
61 plots and 207 species were recorded in Yunding Nature Reserve, Shanxi of northern China, among
which 47 herb species were regarded as dominant species, and the PFG of 47 herb dominant species was
studied by Fisher’s exact test and Spearman’s rank correlation analysis with clustering analysis ( median
method ) , respectively in order to achieve the division of the PFG in this mountain. The results indicated
that; 1) There were 46 species-pairs being highly positive association (P <0.01) and 5 species-pairs
being highly negative association (P <0.01) ,24 species-pairs being positive association (P <0.05) and
10 species-pairs being highly negative association (P <0.05) and 46 species-pairs being highly positive
association (P <0.01) , 996 species-pairs being not significant association (P >0.05) by Fisher’s exact
test. 2) There were 72 species-pairs being highly positive correlation (P <0.01) and 9 species-pairs
being highly negative correlation (P <0.01) ,33 species-pairs being positive correlation (P <0.05) and
8 species-pairs being highly negative correlation (P < 0.05), 959 species-pairs being not significant

correlation (P >0.05) by Spearman’s rank correlation analysis. 3) The species-pairs being not significant
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association (996) accounted for 92.14% in the total species-pairs by Fisher’s exact test, and the

species-pairs being not significant correlation (P >0.05) (959) accounted for 88. 71% in the total by

Spearman’s rank correlation analysis. It suggested that the niche among those species had obvious

differentiation and the sensitivity of the latter was more than the former. 4) Based on the results of

species relationship by Fisher and Spearman combining the clustering results, the PFG was divided into 5

groups, including PFG in the subalpine area, PFG in the lower elevation areas, PFG in the herb layers of

the forests and shrubs, PFG in the herb layer of the forests and the PFG in the herb communities of the

middle elevation areas. Based on the above results, it is suggested that the PFG is closely related with the

community type, habitat, life type and niche.
Key words
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Yunding Mountain; Fisher’s exact test; Spearman’s rank coefficient; clustering analysis;

FERAE DT 31 A B M T AR 10 m x 10 m, IFAERE:
AFETTIEE 4 m x4 m BTEARFET Il mx 1 m (1)
FEARBET 25 1A, AR 15 A4, B 7 TH
A mxdm HEFMETNIEET NM1Imx]mi
FAME TS, WA R AREIEE I 16 A4, AR
1 mx 1 mg BERETT A RS B AL SRR S 2
oA BE e R AN A s HE AR BE | 2 BRI s A
FEYIZ2 B e B R o B[] IS 3.0 SR AH G 19 R 55 P 1
(ARSI B LU SN ETIER) .
2.2 HESW

IR FILERET5 b () M7 FOFE T B 47 e
AW IOCHEFD W B RO D RE AR, (045
AR AR AR C3/C4 R G sz M i
B AL ALK 7 20 RSB Fh 7154 7 =0 T 4E
IFE] AEI A5 R R] SR 14 ASPERARVE R D e R AL
PO MR FERE T SRR AT B 47 x 14 79 JR 4R £
TR

FAAE D) PEHFITRIR] 5CZR 7041 R Fisher K5
F 55 F1 Spearman FEAR XM T kAT 00T

DIAEY D RE VAR BE R b, SR HI 21 X3k it
FEIRZEAI AT 1 X REA R R AR TR 3

3 REH

3.1 EREYMAEMFERX R Fisher HHH10LK
FEAEY L F AN TP OC R Fisher A5 £ 50 25
SULPE 1, A IE SR B3 (P < 0. 01) YR A
46 Xf(F 1), NELEE [ ( Potentilla multicaulis)
75 25 ( Plantago depressa) |3/ AN YE ( Taraxacum
mongolicum ) . 4l " 2 F ( Carex duriuscula subsp.
stenophylloides) %8 *£-2F ( Festuca rubra) 2 ] 5 %
FHIESCIK X SER e Sy v A A, 22 0 ) A
REVE OO BAT B AL AR 25 2T e gt it
E W ( Carex lancelata ) 5 Hi #i ( Sanguisorba
officinalis) R IKZEE ( Polygonum viviparum) %5



78 G| AN N AN S %39 %
1
[+]2
-1+]3
-I-T+]4a
++]|-[-1|5
-|-1+[+|k|6
== |- |A[+]7
tl+]|-[-|-|+]|+]|8
- -1-1+[-1-1-1-19
- A+ |[-|+]-]+[-]|-]10
hull Ml Ml Ml Ml Ml Bl el L B 1 O
=== - - -] - 12
ol Ml Ml I Ml Ml Ml Ml Ml el I il V6
- (m[+]|-|+]-|h]|-]14
R
HEEEA IR R R R
=] ===+ *]-1-1-1-117
- (- -] - - - -] -] - 18
N I R )
R R RS R )
- - || +|+|[-|+|[-|+|[-(E]-(B]|-|-|-]|-|21
+[-1-1-[m{mlal+]-T-T-1+[-[m][-[al+]-]-[-[m]2
Sl A A [A[H - - O] - - A - (OfOf23
R R I R Rl
B R R R R R R KA R B P A
|-+ -|&|-|-|---|-1-|-|&|-|+|+|-|*|-|-[+]|26
= === |- |&]-|m|-|+|-]|-|+|-|+|-|-[+]|-|*]|-|27
-1+ -{--1--1-+|-|-1-1-[+|+][-]1-1-128
|- [-|M(E|+]|+|-|+[-|+[-|H|-(W|-|-|+|-|H|E[O]-[+]|-]|-|-]29
- |- (M| -+ |+ (- -[-|-|+]-|-|-|m|[-|-|+]+]|+]|-|-|-|+|+]*+]|30
N R R N AR
HEEE IR LI N R R
LR IR I RN R NN R
=== e (=[] -] |- |E[O[-|+]|-|-|-(H|[+|+]|+]|-]|34
N RN R N N R R R R R L I EAEN]
= ===+ [+]-|-|-[---1--(m|-|-|+|[-|+|-|-[+|/™]|-|-|-|-|-|-]|-|-|-]36
=== ===+ |-[&[--1-1*|-|=1-1-1*|-|--]-1-1-1*+|-|-{-1-|-|*|-|+|[-[37
Sl - AR - - e - k- (-] -]+ |38
=== A - A - -39
R R R R I I R R R I R L)
e R S RS A RS N S R N S S R S A I Y S S R N S |
- - |m{m| - -+ +]-+|-] -+ (M| A| -+ |+ |-+ +|[-|M|-|-|-|-]|-|-]|-1]42
tl-- |-t AA+|-|-[+]-|W[-|-|+]|-[+]-|M[EA[-|+]|-[-|-[M]+|+]|+]|-(W]-[-|-|-[+]-|-|m|43
MR L R R R R R N N N R R R A
R R e e R A N e S R N S S N N I e R
MR IR NN NN RN R I AR
HEIEIEAE ST -1 =TT = T e L T T - T =T T - T T - T T T T LT - T T+ T e

+. AR IEIE K Not significantly positive association (P >0.05) ; A. IECEK 53 Significantly positive association (0.01 < P<0.05) ; M. 1E¢
B i 2 Very significantly positive association( P<0.01); —. NI AN ER Not significantly negative association (P >0.05); A. BT RTE S
Significantly negative association (0.01 < P<0.05) ;1. 1 JCH M % Very significantly negative association (P <0.01);1. It %3k Aconitum
kusnezoffii ;2. S FERA . Thalictrum petaloideum ;3. b8 Bupleurum chinense ;4. &R Phlomis umbrosa ;5. 5% bZ3% Potentilla multicaulis ;6.
oA Sanguisorba officinalis ;7. i XA Fragaria orientalis ;8. KA Cirsium leo;9. WEH Saussurea Japonica ;10. i s = Trigonotis peduncularis ;
11. S MKEE Euphorbia sieboldiana ;12. ¥ 63% T3¢ Galium verum ;13. #2ILINESY Saussurea mongolica;14. B H- Cerastium arvense;15. e K =k
Gynura segetum;16. WAL Oxytropis coerulea;17. Y ZHS . Geranium carolinianum ;18. FIP Veratrum nigrum;19. B Ranunculus Japonicus ;
20. 428 Artemisia subdigitata ;21. ZEHT Plantago asiatica;22. WAL Taraxacum mongolicum ;23. PEHH 225 Carex lanceolata;24. PE 5L Rubia
cordifolia;25. 11 Artemisia brachyloba ;26. PN Geum aleppicum ;27. W5 2% Kalimeris lautureana ;28. L Hi 5. Vicia amoena ;29. 2022 ¥
Carex duriuscula subsp. stenophylloides ;30. BRI FEFARL Thalictrum aquilegifolium;31. HE 2T Carum buriaticum ;32. ZWE3E Potentilla chinensis ;
33. k3¢ Vicia unijuga ; 34. INZETL Gentiana dahurica; 35. /N41%§ Dendranthema chanetii; 36. 5% 't H K Urtica angustifolia; 37. INEAT
Polygonatum humile ;38. SKPL P #E Galium kinuta;39. Hf B 3K Papaver nudicarule ;40. [iige S Deyeuxia arundinacea ;41. BNzl Pimpinella
thellungiana ;42. 225 Festuca rubra ;43. FE Polygonum viviparum ;44. B#KR Poa annua;45. BIFHSE Viola prionantha ;46. JEAS JE RS B
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Semi-matrix for 47 herb dominant species by Fisher’s exact test

Fig. 1
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Fig.2  Semi-matrix for 47 herb dominant species by Spearman’s rank correlation analysis
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Tab.1 Species-pairs of interspecific relationship analysis of 47 herb species based on Fisher’s exact test and
Spearman’s rank correlation analysis
PRIV PR ETEUNOEY PRV IPTE T UPOE SRHR/ AH TR EL
Species-pairs of association/ Species-pairs of association/ Species-pairs of association/
correlation being high correlation being significant correlation being not
ST o . b - ¢ N
Analvsi significant( P <0.01) (0.01 <P<0.05) significant( P >0. 05) &1
nal S1S N 2y N N Sy, iy iy Y, iy Y Y, Y Y Y N N y N
thy | IERBR/AHSE SFOCHR/AIE  IERBR/MSC  FOCHR/AHE  IESCHR/AHDC HOCHR/AHG Total
method
Positive Negative Positive Negative Positive Negative
association/ association/ association/ association/ association/ association/
correlation correlation correlation correlation correlation correlation
Fisher #7515 50
et HR 46 5 24 10 351 645 1081
Fiser’s exact test
Spe x4
pearman BEAHXIHHT 72 9 33 8 317 642 1081

Spearman rank correlation
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( Thalictrum  squarrosum ) . Bf % 3 ( Deyeuxia
arundinacea) . 111 & ( Artemisia brachyloba ) | 2F J& &
(A. subdigitata) ./NEAT ( Polygonatum humile ) F1%)
B K& ( Euphorbia sieboldiana)

9NV A, G HE B Y BD ( Thalictrum
aquilegifolium) B (Veratrum nigrum) 2K B
( Galium kinuta) JA\TE 24 ( Saussurea japonica) ,/INZL.
% ( Dendranthema chanetii ) | P £ 22 B 7E 3k 3¢
(Vicia unijuga) K& 75 ( Phlomis umbrosa) | %5455 FE
(Iris ruthenica) .5 FFH35% (Viola prionantha) | 5% K
= -t ( Gynura segetum ). = £ 1 ( Pimpinella
thellungiana) P55 ( Rubia cordifolia) 111 %758 G AL
S8 ( Bupleurum chinense)

V4, AL IE T 2 5 ( Papaver nudicarule) | K]
( Cirsium leo) | i AL YE T 3% ( Galium verum) B ZH#8
B ( Geranium carolinianum ) | 7R B AF ( Fragaria
orientalis) B W5 K ( Urtica angustifolia ) | 1
( Geum aleppicum) FAL 3k (Aconitum kusnezoffii)
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