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Spatial and temporal patterns of species diversity of subalpine meadows in the

Lvliang Mountains, Shanxi Province
ZHANG Shixiong, YANG Xiaoyan, WEN Jing, XU Manhou "

Institute of Geography Science, Taiyuan Normal University , Jinzhong 030619, China

Abstract; Based on latitude from north to south in the Lvliang Mountains, Shanxi Province, Malun Grassland, Heyeping,
and Yunding Mountain were selected as study areas in this research. In 2015, 2016, and 2017, the species diversity of
subalpine meadows was surveyed to determine the spatial and temporal patterns of different years and latitudes of subalpine
meadow species in the Lvliang Mountains. The results showed that: (1) Kobresia humilis and Polygonum viviparum ,
Kobresia capillifolia and Polygonum viviparum, Plantago asiatica and Elymus dahuricus were the dominant species of Malun
Grassland, Heyeping, and Yunding Mountain. The dominant and subdominant species in different regions were mainly from
Compositae, Rosaceae, Cyperaceae, Gramineae, and the life forms were mainly perennial herbs; (2) the species diversity
distribution was stable in different years. There was no visible difference in the Pielou index in three years. The Shannon-
Wiener, Simpson, and Patrick indexes were the highest in 2016, which indicated that the species diversity of subalpine
meadows in the Lvliang Mountains were affected by temporal variations in precipitation; (3) in the Lvliang Mountains, the
species diversity of Yunding Mountain in the southern section was higher than that in Malun Grassland and Heyeping in the

northern section. This indicated that the variation of species diversity of subalpine meadows in the Lvliang Mountains
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gradually increased from north to south. Therefore, the spatial and temporal patterns of species diversity of subalpine

meadows in the Lvliang Mountains were obviously affected by precipitation and gradually increased from north to south.

Key Words: Lvliang Mountains; subalpine meadows; species diversity; spatial and temporal patterns
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B Ji A B 2 TR S AR DI, oo B A/ S IR AR B 35— TR GOk, %o (58 SR 1L ey LD B ey 4 b 2
FEVE RN 2 AR A SRt E AT ORSE LU RERETE — R FERE 87 55 52 1L 30 5 L e ) 40 7o A P ) B [ AR 14
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1.1 AR HESL

R AL T I Pa A P 7 B A LU T, AR 24 SR 6—T7°C , AR Y[ /K y 450—400 mm, J& i 4
Bt P A 5 M A AR B 3 T 0 A 35 L VR 1300—1600 m A EAR M AR BAT | HEHR 1500—1800 m W4 fE iR
SEMRATE W 1700—2600 m 4R | MR 2450—2710 m R 0 i3 L BT 5 322 L X BRORE 450 (111,920
E,38.75°N) i T4k 2710 m  AEHE AR S 1l Fofa) o g iR T I pa A N i g B R AR A iR R
L ) X AR SR 6—10°C  AERIFE 7K N 380—680 mm , J& T Bl 1 2 RV A 5 A Bl 28 78 LA A i )
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B, UG T I 784 B R WA i B R RS2 AL, AE AR 3—4°C K E R
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Table 1 The samples set
[E311) i 72 K TBURE Hsf ] TR R EL
Sample plots Latitude Longitude Altitude/m Sampling time Total numbers
b5t 38.75°N 111.92°E 2710 201520162017 16
fp 3 38.71°N 111.84°E 2745 2016 .2017 11
=l 37.88°N 111.54°E 2690 2015,2016,2017 16
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RFEH WA 3 A L AT 5, T ey Ll fa)

B[Rl R (R A TG Y (—4F LR AR | ZAREROA) FI B2 KRB RETERERLN

IR B R 1 A 2 % o F E LAY 35 (hitp://www,  Fig2 Quadrat frame and hard wire net in experimental plots
eflora.cn/)
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{8 Excel #EATECHETHA, (1] Origin 8.5 A4 X W Ah Z2 A% VR4 T I 18] 012 [8] 28 46 (4 43 B FAR OC EDE 1Y
221l

2 HR55%H

2.1 B S L B A A ) Y

72 5 I LD R A TR b 38R R YRR ORASRHAE Y i S 56% , JT ELix 4 FHEYIY
G RIS AR RO AR SR B O e Ll B A R A B 23 AL SRE T 9B 18 JB . TERbKE I,
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B & (Pedicularis) JEMNELE ( Thalictrum) ZEELJE ( Carex) MR 32 )& ( Potentilla ) , TF fuf 2. 555 1Ly ¥ 4] A

SR A R 28 B, SRR T 10 B 20 J& . FERDKE b Y EEAE PR SR ARAR WER TE)R
KV b HEY) F RN ERE SR B R LR A 8 (Artemisia) o TE 2z T90LL IV iy 1L fa) A o i 2 3]
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ek ks B EE SR NEHE (Saussurea) .

FH 2R 2 () Z(E AT, 7 S A0 0 g Ll ) s b R R 2R 2 1 F A B 20% L L, HFANY)
b B HE EAE 2 RN > 30% , HAHXT =7 BE AHXT 35 BE AH X 22 B FUAE X0 340 /55 T HEV 9 B LA ol | 2 W 9 i e b
BREFEN B AR F I 5 Ll R A ) R T AR 5 R ( Carex montis-wutaii ) FIHE AT HY B 2B IR 10% LA
Sy R (RN R 3 R N L € 2 1 e | A= R R 15 7 RSy v 0 B = B S A L= VA
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Table 2 Important values of the experimental samples

i Al L7 AT Y HEH
Number Family Species name Life form Tmportance value/%
B 5
1 PR SR Kobresia humilis LI 23
2 Bl BRZFZ Polygonum viviparum ZAEE 20
3 PR B Carex montis—wutaii EA 12
4 RAHE P Elymus dahuricus ZARE 11
5 EER B Ranunculus japonicus AR 4
6 BER JERARE Thalictrum ZAELE 3
7 EoE REH Saussurea nivea AR 3
8 Loy AL Taraxacum mongolicum LAEH 3
9 R Z:Bi 3 Potentilla chinensis P 3
10 Bk KYEEE Leontopodium alpinum EA- 3
11 HRt 56 Aster tataricus LA )
iy -
1 PRE LRI Kobresia capillifolia EZG 14
2 P BRZES Polygonum viviparum LA 14
3 BRER JERS B Thalictrum LA 10
4 VHERE B Carex montis—wutaii LA 9
5 RAE P Elymus dahuricus LA 7
6 R P53 Potentilla fragarioides LA 3
7 PR B Saussurea nivea TAREA 3
8 LI KIHE Leontopodium. alpinum ZAEAE 2
9 R ol Sanguisorba officinalis LA 2
10 Ee 5t Pedicularis ZAFE 2
11 e B 2R BT Commelina diffusa —4EA 2
12 Loy 4856 Aster tataricus PA: S 2
13 ERGIEE AW HE Plantago asiatica TAER AR 2
=Tl
1 TR ZEHiHE Plantago asiatica o A 15
2 RAE P Elymus dahuricus LA 13
3 WHIE S KL Kobresia humilis SAEME 12
4 VR B H Carex montis—wutaii LA 12
5 AIEA BT Carum carvi ZARE 11
6 ZR BRZFH Polygonum viviparum LA 11
7 Eopat AL Taraxacum mongolicum LA 7
8 3Rk KRG Leontopodium japonicum ZAE 7
9 ##t I8 Artemisia LA 5
10 TR NMZ[EZR Potentilla bifurca LA 3
11 ARk 4855 Aster tataricus ZAELE 2
12 TR Mt Sanguisorba officinalis ZARE 2
13 TR BRI ZE SR Potentilla granulosa LAEH: 2
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Fig.3 Species diversity of different times in different sample plots

R3 2015—2017 £ J M 5—8 RHAHIRIPEARE
Table 3 The average monthly temperature and Total precipitation days from May to August in 2015 and 2016

SEAY IR R Malun Grassland faf ¥ Heyeping =1L Yunding Mountain
Year VEESH VA WK R A R AR/ C WK R R H¥iE/C WK RA R
2015 17.5 54 22.5 46 17 52
2016 17.85 59 22.25 64 17.5 58
2017 18.125 53 23.25 53 18.5 55
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