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Abstract: The ecological environment of sand-blown hilly area in northwest Shanxi is fragile and it is one of the most

serious areas in China. This study investigated the community composition and niche change of herbaceous plants in artificial
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Caragana korshinskii forest in sandy-hilly region of northwest Shanxi Province. The natural herb community under artificial
Caragana korshinskii forest with different planting years (CK, 6, 12, 18, 40, 50 a) was taken as the research object, and
its community composition, important value and population niche change characteristics were analyzed. The results showed
that; (1) A total of 52 species, 41 genera and 22 families were recorded in the composition of the natural herbaceous plants
in the understory of Caragana korshinskii forest with different ages. In the early plantation period (0—6 a), the annual
herbaceous plants were the dominant group, accompanied by a few perennial herbaceous plants (3 species). In the middle
period (12—18 a), the understory herbaceous plants were mainly composed of perennial herbaceous plants (12 species) ,
accompanied by annual herbaceous plants (6 species) and natural shrubs (2 species). In the later period (40—50 a) , the
understory vegetation was still dominated by perennial herbaceous plants (12 species). (2) Under Caragana korshinskii
forest, the niche width and niche overlap of herbaces changed significantly. The dominant species in the early planting
period (0—12 a) were the pioneer species (Artemisia dalai-lamaeand and Avena fatua) , which had the widest niche width
(9.46 and 9.34) , and the largest niche overlap with other species (0.3 and 0.29). In the middle and late planting period
(18—50 a), the dominant species changed into perennial herbaceous plants, and the niche overlap between Elymus
dahuricus and other species was the largest (0.42) , indicating that Elymus dahuricus was the dominant and generalized
species in the understory plant community. (3) In the late planting period (50 a), most herbaceous plants mainly
distributed in the center of the system clustering sequence diagram of niche overlap coefficient, indicating that herbaceous
plants competed fiercely for resources in the same environment in the late planting period, and the understory herbaceous
plant community was in the transition stage of succession. In conclusion, artificial planting of Caragana korshinskii forest is
more effective to increase the diversity of herbaceous plant community than natural restoration ( CK) , but the competition of
understory plant community for resources is more intense. These results have important reference value for vegetation
restoration and ecological reconstruction in arid and semi-arid sandstorm areas, and have important significance for

ecological restoration of artificial forest.

Key Words: Sandy-hilly region of northwest Shanxi; Caragana korshinskii; community composition; understory herbaceous

community ; important value; niche characteristics
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Table 1 Basic information of sample plots

it A5 TR i3 b 2r 42 L = T R
types titude/m Terrain Aspect egree/(®) heightVem  diameter/em O™ (ke/m?) density
6 afr&k 1392 izl k] 8 1140017182 1.03x0.48a 1.54+0.54a 0.600.12a 0.06

1390 111.00£6.78a  0.98+048a 1.3820.08a 0.34x0.07a 0.06
1389 97.174504a  1.17£0.67a 097+0.17a 0.38£0.32a 0.04
12 a #7155 1446 ezl k] 4 138.57+7.99abc ~ 1.53+0.15a 1.66+0.22a 1.35+0.11ab 0.73
1433.27 133.15£5.85ab  1.620.2a 229:027ab  1.9420.80abe 0.76
14235 127.65+630ab  1.53:0.13a 221:037ab  0.9220.12a 061
18 a F14% 1453.67 e e 5 21.50£13.12cde  1.9120.09abc  5.31:0.8abc  5.02+1.36abede 1.06
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Table 2 Evaluation index and calculation method

F841 Indicators

A2 Formula

' In the formula

HRHARETH B

Crown density

HEHITH

Important value

FEBEHEE(R)

Richness index

Shannon-Wiener ZFEVEFEE(H)
Shannon-Wiener index

Pielou $5%%(J,,)

Pielou index

Levins A= 207 E % ( Bi) (271

Levins niche width

AL B ST

Total niche width

Pianka 4 254y 55 5[

Pianka’s ecological niches overlap
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Fig.1 The number of species in each family under Caragana korshinskii forest of different plantation ages
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Table 3 Plant characteristics of Caragana korshinskii forest of different ages

k7 =i T ECE FRAIE
AEFR/a Plant growth Plant quantitative characteristics
Ages AR HEA Y i B i
Herb/#k Shrubs/#k Biomass/ ( g/m?) Coverage/ % Density/ ( #k/m?) Height/cm

CK 16.50+6.5ab 2.00+0.11a 131.84+29.19a 36.86+4.61a 6.17£0.97a 40.24+0.07h

6 8.00+0.10b 1.00£0.10a 39.54+4.38¢ 24.29+0.69b 6.25+0.75a 42.98+3.07b

12 14.67+1.21ab 1.6720.33a 44.97+2.68¢ 25.99+2.15h 6.28+0.51a 42.11£0.85b

18 15.00+3.00ab 1.50+0.50a 62.30+16.83ab 29.46+4.092ab 6.33+0.73a 46.06+0.86ab
40 17.60+1.50a 1.20+0.37a 54.36+4.11c 30.00+1.87ab 7.61£0.49a 48.33+1.8408ab
50 19.00+0.79a 1.43£0.20a 54.36+4.11b 31.50+1.50ab 7.28+0.30a 57.46+2.37a
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212 HYIBEEZREE ST Caragana korshinskii forest of different plantation ages
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Fig.3 Diversity index of vegetation under Caragana korshinskii forest of different plantation ages
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Fig.4 Correlation between niche width and importance values under Caragana korshinskii forest of different plantation ages

x6 FEMEERITERTEERBMHEYNESMNES

Table 6 Average niche overlap of dominant species under Caragana korshinskii forest of different plantation ages

et R H: A7 F B ZHU Niche overlap coefficient

Dominant species Community CK 6a 12a 18 a 40 a 50 a
Kt Artemisia dalai-lamae A 0.31 0.25 0.29 0.27 0.22 0.24
HPIHEE Avena fatua A 0.21 0.30 0.27 0.33 0.29 0.28
W3 Salsola collina A 0.17 0.21 0.18 0.20 0.21 0.16
P B Carex lancifolia P 0.08 0.22 0.23 0.19 0.11 0.16
PeIRE Elymus dahuricus P 0.41 - 0.20 0.35 0.32 0.42
AR Cynanchum thesioides p 0.13 0.13 0.12 0.16 0.13 0.17
WKL T Lespedeza bicolor S 0.21 0.28 0.16 0.20 0.21 0.23

3 iTig
3.1 OR[RIFRE AR BN AT SRS AR T 1) 4 B

Wb 22 B S S WA TR PRI AL, PR S5 | 25 TR DA SRR 9 e P A5 T A B AR
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1k, MR (0—6 a) AT FAAEY) LU — 44 S Bl ORI FIET e ) AR, A MY Z AR R
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Fig.5 Dendrogram of system clustering using niche overlap indices

S1: K& Artemisia dalai~lamae;S2 ;755 Artemisia carvifolia; S3:UeH13% Hemistepta lyrata; S4:TCUs3% Arenaria serpyllifolia; S5:%5 B Xanthium
sibiricum ; S6 ;W HEE Avena fatua; ST . JBHL Setaria viridis ; S8 : ¥R Poa annua; S9: JE B Chloris virgata 5 S10: 35 FF 5. Leonurus artemisia
S11.5%FE3% Salsola collina; S12. K b # Chenopodium glaucum; S13 . R Plantago asiatica; S14. H M Celosia argentea; S15. 18wl Lappula
myosolis ; S16: M7 Incarvillea sinensis 5 S17. %4 F 85 Artemisia scoparia ; S18 3 ek, BT Elymus dahuricus; S19: IR EL Pennisetum alopecuroides
S20; 3% Artemisia argyi; S21: DB E Artemisia capillaris; S22: L& Artemisia lactiflora ; S23: 11753 Ixeris chinensis; S24 .77 1 2% Sonchus
oleraceus ; 825 . B 33K Sonchus arvensis; S26: /INEL 3 Dendranthema chanetii 5 S27. W Sk Echinops sphaerocephalus ; S28. AN Taraxacum
mongolicum ; S29. & Astragalus membranaceus; S30; AR LT Oxytropis bicolor ; S31. /DA D48 Gueldenstaedtia verna; S32: WY i 5. Vicia
sepium; S33: WA Scutellaria baicalensis; S34: H BLAF Thymus mongolicus; S35 : 554681 Viola philippica ; S36:#EZ% Viola verecunda 5 S37 ; HiA
JK Cynanchum thesioides ; S38 : Y%t M B Carex lancifolia ; S39.FTWift Calystegia hederacea ; S40: T #8 WL Thesium chinense; S41.Z5 B 3%
Potentilla chinensts ; S42 . EHSEL Geranium wilfordiiy S43. JERN B Thalictrum aquilegifolium S44. B Tribulus terrester; S45.; PNEES Asparagus
cochinchinensis ;S46 . 11 Y& Lobelia chinensis; S47: KW Equisetum hyemale; S48 . 7518 ) W3 Polygonum sibiricum ; S49 H %5 Artemisia
sacrorum ;S50 ;. §KE T Lespedeza bicolor ;S51 :5%FT5 Artemisia gmelinii
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