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Biodiversity and phylogenetic diversity of grasslands in the Habahe forest area of
Xinjiang and analysis of the influencing factors
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Abstract: In this work, we examined the mechanisms driving grassland community assembly in the Habahe forest
region. In total, 117 quadrats were established, and the herbaceous plant community was analyzed on the basis of
biodiversity indicators such as species composition and phylogenetic structure. Pearson’s correlation and generalized
linear model (GLM) analyses were utilized to explore relationships among biodiversity metrics and to evaluate the
impacts of environmental factors on community structure. The main results were as follows: 1) The plant
community comprised 42 herbaceous species belonging to 17 families and 37 genera, with Poaceae, Asteraceae,

Rosaceae, and Ranunculaceae being the dominant families. Setaria viridis, Poa annua, Alchemilla japonica, and
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Stipa capillata were the primary dominant species; 2) The values of the net relatedness index (NRI) and net nearest
taxa index (NTI) were above zero in 61.5% of the plots examined, with the independent-samples t-test (T
indicating significant phylogenetic clustering patterns (P<C0.05) ; 3) Phylogenetic diversity index (PD) showed
significant positive correlations (P<Z0.001) with the Margalef diversity index (Ma) , Shannon— Wiener diversity
index (H'), Simpson’s dominance index (D), and species richness (SR). In contrast, both the NRI and NTI were
negatively correlated (P<C0.05) with H and D; 4) The results of the GLM analysis revealed that mean annual
precipitation positively influenced species diversity indices and NTT (P<C0.05). Species diversity indices exhibited
robust positive associations with longitude and elevation (P<C0.001) , but significant negative correlations with
latitude (P<C0.05). Mean annual temperature was significantly and negatively correlated with Ma (P<Z0.05) and
H' (P<C0.001). Notably, environmental factors did not show significant effects on PD or NRI (P>>0.05). These
results suggest that moisture availability and geographic gradients play crucial roles in shaping the patterns of
grassland community diversity in this particular region.

Key words: species diversity; phylogenetic diversity; phylogenetic structure; community assembly; environmental

factors
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Table 1 Importance values and dominance of species of grassland plant communities in Habahe forest area ( %)

W 4 B Species name LF IV (SDR) W1 Fh 4 FX Species name LF IV (SDR)
M) B 5L Setaria viridis A 65.05(10.05) PF# % Rosa multiflora P 31.11(3.78)
K Poa annua A 62.65(19.57) H 7% Medicago sativa P 29.68(5.57)
SFIACKE Alchemilla japonica p 60.94(12.71) S Prunella vulgaris P 29.42(2.39)
£15F Stipa capillata P 52.07(10. 56) N B 2% Stellaria dichotoma P 28.66(9.01)
KA F Stipa grandis P 48.03(16.73) Y} /% Fragaria vesca P 28.09(2.91)
3L Artemisia argyi P 46.52(24.50) KL B Campanula medium P 26.75(5.23)
T8 Galium odoratum P 42.35(5.82) WL Leymus secalinus P 25.40(4.96)
B Artemisia caruifolia A 41.37(3.66) AKHb ik Bassia prostrata A 24.81(1.37)
KBLEL Leontopodium leontopodioides P 36.23(5.02) Wi 5. Vicia sepium P 24.50(6.43)
JEFA BT Thalictrum aquilegiifolium var. sibiricum P 35.67(4.12) W A A6 Erythronium japonicum P 22.89(0.55)
WF K IK Trifolium lupinaster p 35.16(8.41) PETi} Plantago asiatica P 21.28(2.16)
W Mentha canadensis P 35.14(1.18) ¥ 13K Galium verum P 21.02(3.43)
&8 Artemisia frigida P 35.13(11.06) TS B Myosotis alpestris P 20.04(2.62)
#E Achillea millefolium P 35.07(5.74) e TR Phlomoides umbrosa P 19.58(1.15)
(3 Festuca ovina P 34.74(6.63) ZE Wi 3% Potentilla chinensis P 19.01(1. 33)
P Veratrum nigrum P 34.15(0.67) FIB R B Ranunculus repens P 17.94(5. 34)
VKB Agropyron cristatum P 33.15(2.12) LG Clematis integrifolia P 17.55(0.98)
AT P BLE Galium boreale p 32.89(3.85) GTELE Trollius chinensis P 17.47(0.51)
SEdE Helictochloa hookeri A 32.74(14.85) B Geranium wilfordii P 16.51(1.74)
& & Polygonum aviculare A 31.79(3.94) H 285 Trifolium repens P 15.81(2.57)
A YE Taraxacum mongolicum P 31.71(3.64) M2 Chamerion angustifolium P 12.53(0.72)

LF: 4368 Life form; IV (SDR) : 5 ZAH ({4 ¥ ) Importance value (dominance) ; P: Z4F /4 B A ¥ Perennial herbs; A: —4F 4 %A K #) Annual
herb.
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Fig. 2 Phylogenetic tree of grassland communities in the Habahe forest area
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Fig. 4 T-test for the average values of the net relatedness
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index; J: Pielou 3 4] J# 48 %% Pielou evenness index; SR: ¥ fif = & B
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K Z 5 KU Net nearest taxa index.

AU M BRI IR S A 2 D R A R I R AR R R I O R Tz R, BB TR AR R S B A O
FZ R RR R o TS X0 DXIRR U AN [ 52 6 900 8 22 P ) PR SR o AT T 2 5 o R 012 X R 0 A6/ A A
W RE VR SR UL, BRI 22 55 0T R R B U A R 2 ORI 45 R 22 S 1 R R R 0 BRI LR R M R R SRR



%34 B 12 1 Bl 2R 3] 2025 4 57

R2 HEYBBYMHESHUENRZATESHESHRERFHSRMAER@ESHF

Table 2 Optimal model regression analysis of plant community species diversity and phylogenetic diversity with environmental

factors
E2RREE R ¥ 45% [ -7 Environmental factor R’ AIC
Diversity index Lat Lon Asl Aap Aat Aae
Margalef ) # - & i Margalef diversity index —0.525% 0.322%%  0.455%*x  (0.220% —1.179% 0.646 0.629 —28.489

Shannon— Wiener £ £ 445 % Shannon— Wiener diversity index —0.435%  0.402%%x (.528%%*  0.074 —1.416%%* 0.968* 0.756 —36.855

Simspon i % 4§ %1 Simspon dominance index —0.510 0.515%k% (0.460%%*  0.083 —0.531 0.092 0.632 —92.889
Pielou 44 £ #5 %4 Pielou evenness index —0.185 0. 747%%% (. 120 —0.174  0.011 0.361 0.217 —68.512
Yl = & ¥ Species richness —0.596 0.211 0.413%* 0.186 —1.037 0.535 — 158. 570
R YL T £ FETE Phylogenetic diversity index —0.084 0.006 0.227 —0.077 —0.877 0.227 — 515. 687
Vi SE %5 5 2 15 81 Net relatedness index —0.687  —0.007 0.286 0.196 —0.036  —0.073 —  127.783
I AT S5 2% 5 2245 B Net nearest taxa index —0.564 0.234 0.158 0.351* 0.776  —0.514 — 136.419

*: P<C0.05; **: P<C0.01; *%*; P<C0.001; Lat: % J¥ Latitude; Lon: £ J¥ Longitude; Asl: ¥ #& Altitude; Aap: 4F ¥ B /K i Average annual
precipitation; Aat: 4F it Annual average temperature; Aae: 4E 7§ HL & Annual average evapotranspiration; R”: ¥ % %{ Determinant coefficient ;
AIC: R {5 B N Akaike information criterion; S 22 2 B U (E M 18 42 24X The value of the climate element is the diameter coefficient.

T Z REPE AT 43 BT, BIF 90 UE 523X W 35 2 ) A7 AE — 58 (0 DGR E o AR SR R, & 5P a 58 50 (F 5 BEH5 B Ma |
ZREMEARECH RSB HE B D B 5 BEFR ) A5 AR B IE A DG OE R (P<C0.01) 33X 5 /i A AEAR 7 10 3 98
JE RN e Y M XA A A B, AN AR IR R LG E S W R Ma Z R H R B
FAHE I FR (P<C0.05) ,3X S5 AT M IF 5 45 5 — 30 0 5 0 o A5 e VG U F 8 Y 45 SR AR R . W) Fh 2 AR M 1
SR Ay A A% R R 2RI TEAS X e — 5 FR 0T B 55 AN [R) A A8 9 RO B HL AR Ry 1) A 25 R L A OGS

Bl T T ) P 22 R 0 AR Ak 2 B R R A AR 2 R . A Vi R ORE AT A PR R R A b S I
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PR, 308 o 8 4 7K A A T e P 2 R R B A AR R T BV A T T S U B T R K D) 2 B
E N, ARBFGE KB R S YR o TR A (F & IR Ma 2RI B H RSB EFR D WF EEE SR 2 B
FIEAHIXCR(P<<0.05) s ¥R 5 F 5 B Ma 2 8% M AH X C R (P<<0.05), 5 ZFEMEFE 8 H 2 i 3%
HIKE 56 22 (P<C0.001) , 31X 5 1l A7 B 48 28 A X7 R VT B 3 A AR 92 45 SR — 8. S [N AT BB 2 AT 5% IX ot 9 3R 5 4%
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KF (P<<0.05) , X 5 i A 7E M ELIRDbK DX 5 i BIF 50 00 25 R — B0 A5 3 T IR 85 SRR SE ™ 45 b &
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