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Analysis of Plant Diversity Characteristics and Influencing Factors in Different
Grassland Types of Yongdeng County, Lanzhou City

GUO Wan-li"?, LIU Shuang-da®*, WU Fan"?, WANG Lan-lan*, LIU Min-xia*, ZHANG Ji-yu"*
(1. College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou, Gansu Province 730020, China; 2. State Key
Laboratory of Herbage Improvement and Grassland Argo-ecosystems, Lanzhou, Gansu Province 730020, Chinaj; 3. College of Geography and
Environmental Science, Northwest Normal University, Lanzhou, Gansu Province 730070, China; 4. Lanzhou Botanical Garden, Lanzhou,

Gansu Province 730070, China)

Abstract: Elucidating the distribution patterns and driving mechanisms of herbaceous plant diversity provides a criti-
cal scientific basis for developing ecological protection strategies. This study conducted a systematic survey of herba-
ceous plant communities in Yongdeng County, Lanzhou City, using a grid sampling method. We investigated four
distinct habitat types-temperate steppe, temperate desert steppe, alpine meadow, and cultivated grassland-to
explore the effects of topographic and soil factors on species diversity. The results indicated that: (1) A total of 356
wild herbaceous species belonging to 197 genera and 53 families were recorded. Poaceae, Asteraceae, and Fabaceae
were the 3 dominant families, accounting for 38% of the total species richness. (2) The effects of topographic fac-
tors on diversity were habitat-specific. The trends of alpha-diversity indices along the elevational gradient differed
significantly among grassland types, with the temperate steppe showing the most sensitive response. Species rich-
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ness exhibited a significant unimodal non-linear response to slope gradient and aspect; notably, species richness
peaked on shady slopes and gentle slopes due to favorable hydrothermal conditions. (3) Soil nutrients were identi-

fied as key drivers of diversity variation. Species richness was positively correlated with soil total carbon, but it
showed significant negative correlations with soil total nitrogen and total phosphorus (P<Z0.05). (4) Multivariate

analysis further revealed that species richness was primarily driven by soil carbon content (P<Z0.01). The Simpson
index was significantly correlated with soil phosphorus content (P<C0.01) , while the Shannon-Wiener index

showed a significant co-variation with the evenness index (P<C0. 05).
Key words: Herbaceous plant diversity; Grassland types; Environmental drivers; Topography; Soil nutrients;

Yongdeng County
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36’ ~103°46"E, 36°12" ~37°10'N) , 1§ #& £ 1600~
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A8 S BECE R CIEL 1D, B9AS 18 AL 10 km X 10 km,
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KERPYFEARTA S I mX 1 m, A5 KEAR2mX
2m, A HEAREEARN S mX5m. EHE 1A
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AT R RFEA CEHEARSEARN S mX5m, HikE
83 AHEM , TEULER 1. IC SR B AAHY) 44 FR B

JERN S B, Z 05 R AR ) R4 IR 35 Chttp: //www.
iplant. en/) #E4T %5 E FAfIN o [F I, 0 A H B
P, M P BE B ), I 10 SR 3 A A PR BRI RRAE L
FERFETT AT BAR R 5 em 19 £ 45K 4 0~20 em
A L SR b 7 1 R R A R R L SR AR
8% A B 42% B R AF , A LR A 250 g A4,
Pl 2 T REAE OGP BT KT IR #E AT ORI T A
AL PR 7D 7 53 #r o

®1 EMEBREFTHE
Table 1 Grassland types and number of plots

i R (%13 T b Bk FEHL 2
Grassland types Altitude/m  Number of plots Plot number
FHEHH Cultivated grassland  1600~1900 15 27,33,35,40,42,44,46,47,57,60,66,68,72,76,80
M HE . Temperate grassland  1600~2700 47 14,16,17,18,19,21,22,23,24,28,29,30,31,32,34,39,41,43,45,48,49,50,
52,53,54,55,56,58,59,61,62,63,64,65,67,69,70,71,73,74,75,77,78,79
T 1 T Y 2100~2700 16 2,3,4,5,7,10,11,12,13,15,25,26,36,37,38,51
Temperate desert grassland
111 #b 5 /1) Mountain meadow ~ 2800~3000 5 1,6,8,9,20
102°45'0"E 102°55'0"E 103°5'0"E 103°15'0"E 103°25'0"E 103°35'0"E 103°45'0"E
T T T T T T T T T T T T T
37°10'0"N 4 37°10°'0"N
37°5'0"N | N 4 37°5'0"N
37°0'0"N A 1 37°0'0"N
36°55'0"N 1 36°55'0"N
36°50'0"N | 1 36°50'0"N
36°45'0"N 1 36°45'0"N
36°40'0"N 1 36°40'0"N
36°35'0"N | 1 36°35'0"N
36°30'0"N 1 36°30°0"N
36°25'0"N 1 36°25'0"N
36°20'0"N | 1 36°200"N
36°15'0"N arzn 1 36°15°0"N
F
#1:3563 m Height: 3563
36°10'0"N - = Fr2a0s e " 4 36°100'N
:1601 m Below: 1601
36°0'0"N B 1 1 1 1 1 1 1 1 1 1 1 1 4 36°0'0"N

102°45'0"E 102°55'0"E 103°5'0"E 103°15'0"E 103°25'0"E 103°35'0"E 103°45'0"E
1 Mg R4 76
Fig.1 Grid and plot distribution map

TE [ 1~83 F/R 1 E Y 83 MM i 4 5

Note: The numbers 1-83 in the diagram denote the designations of the 83 sample plots established

1.3 HREAERSEITSH
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6 MR, I AT EEAC A (R 2>, AT
PE UL LT 48 b5 R A 5 A W) 7 V% R 10 < ) Fh o 2 (H
(V) W Fh & 35 $0(S) . Shannon-Wiener £ ££ 1
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(Richness) } alpha ZFE 8 EFR AT 5% X P A BOACAE
YIRETE I ZFEPERRE . I R4 5. 22X G H 5
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Table 2 Assignment of slope and aspect factors

Y ) [H 4% EER T k3 [E3
Aspect Sunny slope  Semi-sunny slope Semi-shady slope  Shady slope
W ) PR 7 H Assignment of slope direction factor 1 2 3 4
BEJE Slope gradient <5 6°~15° 16°~25° 26°~35"  36°~45  =46°
5 K I A Slope factor assignment 1 2 3 4 5 6
YIFEZEE V), J& K LL B R 35 25 B Asteraceae, 37 J& ) LR AR}
V=(C,+F+H)/3 @)) (Poaceae, 34 J&) . . Bl (Fabaceae, 19 J&) M +F 16 Rt
Yk FE RS . (Brassicaceae, 10 J& ) o & LA & FhE R 43, & Fh £
S= i BAEFETr NP Fh 8L (2> 120 A9 R Large families) [RIRE 36 FH(64 5D |
AU Z AR RLCHD - FAFL (53RO AT RH36 ), 3% = KB4 M T % X
H'==>]_ PInP, C3) b gl b
EBRIEE(D) B R ECAE 10-20 Fh 22 8] 1) A BB (Medium fami-
D=1— Zlepz’z 4 lie) A 64, 4358+ F 46 Rl (Brassicaceae, 18F) .
IR Y S BEFE B (D R (Rosaceae, 18F) 22 #}(Chenopodiaceae, 15
]:*ijlP,- InP,/InS (5 Flh) . Z R (Polygonaceae, 14 F1) i B} (Solanaceae,

. VAP R E ZA(E (Importance value) ; C,,
F,, H, 43 5 2k 55 4 Flv (%) KR X 55 B AH X 43 B R0 AR X6
= SONEE S N B Y R B (Species richness) ; H'
4 Shannon-Wiener Z F£ 4 48 %4 ; D i Simpson 48 %4 ;
J A Pielou 4 5] FEF& 405 PR A i AW R B9 AR XS 22 B
P, = N,/N, v N RHET7 o e A P i 4> 1 S8
N R A YR A5

2 HRESH

2.1 kEBEEREYEEY M HERFFE

AW G AE 25 N T iR B A X P 3 S Y
AR 53R 197 @ 356 Fh . Hoh BRISHI WAV 4
Pl Bk FAE W e xR MW IX R HT R, %
X 3ok 47 Foft 210 B 2 B A W ) R AR B e B 42 (3R
3o MBI BB R A LA BHRIE R E . & 10

12FO T AR Liliaceae, 1151, HAr 44 B K&
FPEUNT 1080 /NSRS SRR (EAF R, b
9 KA Je v BB BN N SRR 17 00 IR T
2410 F, o R A SRR 67. 6000 X R ER
WEZHF IS R T ks B Y X R A
BT R AT > T 5 DR R AR, DA i SE Y 2 R
RABEFN LR o 1 A 3244
3 ZMTAEEHEEAEMABARE

Table 3 List of family and genus composition of wild herba-

ceous plants in Yongdeng county, Lanzhou city

Z& (Bl Category (Family) J& Genus F Species
4R} Asteraceae 37 64
ARAFE} Poaceae 34 53

7l Fabaceae 19 36
746 R} Brassicaceae 10 18
HAib Others <10 <20
Jr A PRl All Species 197 356
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g ik — 2 AR G A W AE AN [F) A2 5 T 0 38
PR ABER 08T T 0 RPE#EB R R AR TR
T AR 7E WM BRI RS Ll R ) B
FRE P 0 A O 2) o S5 R BRI R
30 T

HEE

zgstqlra%c%ae-Species S és%ej:a%ae-Genus
251 ?‘Labgac_eae-Species — ﬁLal;ac-eg?:-Cenus
O ARAB-F KA
Poaceae-Species Poaceae-Genus
eI i R = R

Brassicaceae-Species Brassicaceae-Genus

YRR LAY
Species composition
5

10
5
0
A )
& Q,o;zr% \{g" ng?«’ NS oy %&’
cﬁ& "%& 6'(\ N‘:D'NQ )@b
& I N &
&&Q & » &
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B2 FEEMEREZREMYHAER
Fig.2 Species composition of important families, genera,

and species for different grassland types

A fe v O b R B2 DU R S5 BHE A 55T 1Y
Jo b B 3K B W (L, P A BERIR AR B 3R BT
Sh g U B A S5 0 K AR P B X 2R AR Y
Poh o 5 3647 o AR S B R R 2, (H R AR
HEL ) LA AR A vy, B 1 R 7 A 0 i Y T
Pho AR Y) R 2R SR A, A5 B TR AR
Y X AT RS A TR AN AR R — Ak
AR BARTTE 50 BHE Y TE FT A7 B0 4 28 R v 28 £
R 1 e B AR R R R R A AR 0% DX
A 55 F) A 2 2 L RE ) R SE A H

2.3 BEEWRBMHARREZESN

by B R L REASAE W R I 00 SR RERRAIE
ASAIF G 18 HOIHR 3 A [) e 1 S A 7 10 A S AL A 3, X
25 FF b B S (E AR A R =00 W) B AT E 5 o0 (R
4 BEREW] O FPAE L BT 50 A0 ) VR 75 M
i 22 5 W3 K15 5 (Stipa bungeana) | 4 Wi &
(Artemisia capillaris) T 5 (Leymus secalinus) &
IR B P A 2T N A DU A i 2 R e X )
i, W dE CAllium bidentatum) M % 7% B (Neo-
trinia splendens) 325345 T bR B 55 7 H A A SR A=

R4 ZNHABEAAEMEXBARNGTREMEZESN

Table 4 Analysis of the importance value of typical herbaceous plants for different grassland types in Yongdeng county,

Lanzhou city

X 35 ) % F LT 4 AR % B2 AR 55 B2 FRX e G
Region Plant name Latin name Relative density  Relative cover  Relative height  Importance value
FEHL 18 i Leymus secalinus 0.251 0.314 0.253 0.272
Plot 18 P B Artemisia capillaris 0.225 0.285 0.138 0.311

[E8 Allium bidentatum 0.562 0.399 0.403 0.454

FE 1 32 INAE SR Ozxytropis glabra 0.191 0.268 0.206 0.221
Plot 32 e K HE Neotrinia splendens 0.231 0.191 0.326 0.249
wr Echinochloa crus-galli 0.127 0.195 0.458 0.261

FE b 48 E T Tragus berteronianus 0.428 0.333 0.169 0.310
Plot 48 N Artemisia frigida 0.514 0.555 0.450 0.386
(S Allium bidentatum 0.304 0.176 0.292 0.257

FEHb 55 T R Artemisia capillaris 0.532 0.466 0.363 0.475
Plot 55 Kt B Stipa bungeana. 0.466 0.489 0.354 0.436
o Leymus secalinus 0.458 0.285 0.306 0.349

FE b 58 i Leymus secalinus 0.782 0.341 0.248 0.457
Plot 58 AR A=Y Asterothamnus centraliasiaticus 0.392 0.459 0.334 0.395
AR Artemisia capillaris 0.259 0.362 0.452 0.357

F 4t 66 KPR Stipa bungeana 0.275 0.315 0.224 0.271
Plot 66 [ & Carex duriuscula 0.448 0.375 0.248 0.323
o Leymus secalinus 0.345 0.364 0.654 0.454

FEHh 67 Jt B UK B Agropyron cristatum 0.224 0.363 0.166 0.251
Plot 67 Y i #G L Caragana jubata 0.247 0.451 0.254 0.317
Kt Stipa bungeana 0.591 0.271 0.262 0.374

F 4t 68 [ Stipa bungeana 0.541 0.421 0.443 0.468
Plot 68 ®E Artemisia frigida 0.312 0.275 0.331 0.306
i I Astragalus scaberrimus 0.451 0.204 0.258 0.284

FEHb 79 K K Neotrinia splendens 0.721 0.259 0.231 0.421
Plot 79 i Leymus secalinus 0.349 0.412 0.275 0.345
B AR Artemisia capillaris 0.259 0.312 0.401 0.324

b 80 WAk Allium bidentatum 0.358 0.285 0.266 0.303
Plot 80 I K Neotrinia splendens 0.509 0.412 0.375 0.432
P B Artemisia capillaris 0354 0.242 0.406 0.334
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Fig. 3 Fitting curve of herbaceous plant diversity index and elevation factor for different grassland types in Yongdeng county
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