http://www.cibj.com/

(Y R7 A SIS LESIR
H
DOI: 10.19675/j.cnki.1006-687x.2019.05043

IN J APPL ENVIRON BIOL

BUERSE, X, AR, RbL, RET, P, AREN], FEA, B SO0 R R R R RCR 2R R RV EB R D] B IR B AR A,
2020, 26 (2): 451-459

He JW, Liu Y, Li SY, Yu H, Wu JZ, Cui Y, Lin YM, Wang DJ, Li J. Quantitative classification, sorting, and habitat interpretation of the shrub and
grass layers of the plant communities in the Jiangjiagou Watershed [J]. Chin J App! Environ Biol, 2020, 26 (2): 451-459

BEOAREBENETREERE S K, B
R E A AR
RBEL20 3] 5020 B0 4 020 RREV20 § T2 HE 2

Efﬁzi&ZA ? %1, 3

R AR R FEIN 350002

P E R L E SR AR AR H 610041
REAERANES AT E ALK E RN 350002
ol [ 2 o AR A L 5 T SRR LT ARER 610041

W OE BRI IS SR B W SRS KR LR TR T IR A T R, R R 4R BB 1 T 24 R
HEAT R AT, SR IO FRBLH b7 20 MR BE VA T M0 % 116 LALLM SR 5045 GE5 FIFTI TWINSPANL I 5 FIDCA,
CCAHEFF I 771, 431796 52 38 LD B M 552 00 S0 B 003 (A0 A0 B3R PR 7. 4 SR 2.
(1) TWINSPAN S 48 45 955010 sk HUHD B e 52 R 50 AR T (2) B DCAFIEF 1B AR Wt 14344
B (025, 250 M AR M T L 4 B IO, DCA T T (R 2 R TWINSPAN 26 7= A 7/ SEREA.
(3) COAHBFFI, BT 50V B bl 310 3R B T R MR R . 3K BRI 75, T 0L, 94500
SRR S MO P S K, LRI B P R 40— s T L T R BT 5y
A, 255 LR 9 T AT R AR R A VST BR BRI B 6 . (115 24 250
SRIR T AN HYBEE: FF 5 B TWINSPAN; CCA

Quantitative classification, sorting, and habitat interpretation of the
shrub and grass layers of the plant communities in the Jiangjiagou
Watershed

HE Jingwen"*°, LIU Ying"*?, LI Songyang"”°, YU Hang" *°, WU Jianzhao"*°, CUI Yu"*?®, LIN

Yongming"*®", WANG Daojie * & LI Jian"*

" College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China

? Key Laboratory of Mountain Hazards and Surface Processes, Chinese Academy of Sciences, Chengdu 610041, China
® Key Laboratory for Forest Ecosystem Process and Management of Fujian province, Fuzhou 350002, China

* Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China

Abstract To study the relationships between the shrub and grass layers of the plant communities and
environmental factors in the Jiangjiagou watershed, 24 plots were selected with different vegetation gradients in
the basin and surveyed. At the same time, nine environmental indicators to characterize the topography, spatial
locations, and soil nutrient characteristics of the plant communities were employed. Through the TWINSPAN
quantity classification and DCA and CCA ranking methods, the main shrub and grass layers of the plant
community types in the Jiangjiagou watershed and the main environmental factors affecting the change and
distribution of vegetation types were analyzed. The results showed the following: (1) Shrub and grass layers
of plant communities within the study area were classified into seven types by the TWINSPAN classification.
(2) The first axis mainly reflected the change in the altitude gradient, and the second axis mainly reflected the
change in the total carbon content of the soil in the DCA ordination diagram. (3) The CCA ranking indicates that
the primary environmental factors affecting the vegetation distribution in the Jiangjiagou watershed were altitude
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and soil water content. This study found that the vegetation of the shrub and grass layers in the Jiangjiagou
watershed showed an obvious vertical zonal distribution pattern, and the distribution of species in the plant
communities determined the distribution of plant community types to some extent. These results provide a
theoretical basis for vegetation protection and ecological restoration in arid and hot valleys.
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Fig. 1 Sketch map of the research area location and plots setting.
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Table 1 Basic information of sample area
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Plot Elevation Latitude Longitude Aspect Slope Position Coverage Graze or not
S1 3050 26°15'15" 103°11'55" 5 30 1 61 1
S2 2910 26°15"17" 103°11'53" 4 28 2 66 1
S3 2870 26°15'16" 103°11'50" 4 31 S 82 1
S4 2790 26°15'24" 103°11'45" 4 28 1 80 1
S5 2705 26°15'22" 103°11'43" 4 26 2 69 1
S6 2655 26°15'28" 103°11'48" 4 25 3 55 1
S7 2550 26°13'50" 103°12'15" &) 25 1 72 0
S8 2503 26°13'35" 103°12'22" 3 28 2 70 0
S9 2440 26°13'20" 103°12'31" 5] 30 3] 80 0
S10 2390 26°14'05" 103°11'48" 5 38 1 58 1
S11 2285 26°14'07" 103°11'52" 5) 4 2 60 1
S12 2210 26°14'08" 103°11'55" 5 40 3 55 1
S13 2195 26°14'10" 103°10'50" 4 85 1 52 0
S14 2100 26°14'12" 103°10'55" 4 33 2 67 0
S15 2050 26°14'13" 103°10'58" 4 30 3 58 0
S16 1985 26°14'29" 103°10'20" 5 20 1 41 0
S17 1870 26°14'26" 103°09'35" 5) 16 2 52 0
S18 1765 26°14'24" 103°09'25" 5 15 3 47 0
S$19 1685 26°13'25" 103°08'35" 4 28 1 45 0
S20 1614 26°13'31" 103°08'42" 4 30 2 43 0
S21 1563 26°13'37" 103°08'45" 4 33 3 40 0
S22 1575 26°14'20" 103°08'12" 4 16 1 89 0
S23 1498 26°14'28" 103°08'19" 4 15 2 92 0
S24 1410 26°14'32" 103°08'22" 4 12 3 90 0

Yehi—Hr. 20 343 AR B ARIORIR Y JSURCS B, SO I, R TSR R D 05 3 — B 3y 4y 54 HIARR U, VU G IORI R
1, 2, 3 represent upper, middle and downhill in position, respectively; 1 represent graze, and 0 represent not affected by grazing or not; 3, 4, and 5
represent the west slope, the southwest slope, and the south slope in aspect.
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Fig. 2 Taxonomic tree map of 24 plots based on TWINSPAN classification. D represent division of plots; N represent number of plots; S1-S24 represent

plot codes.
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Table 2 DCA ordinations of plant communities

A% Content Hh— Axis 1 i Axis2  Bhi= Axis3  #liPU Axis 4
FF{E{E Eigenvalue 0.749 0.311 0.202 0.137
B K B Gradient length 5.42 277 215 2.57
WIRh B AR S (1 21 4 B Cumulative percentage variance of species data 14.71 20.81 24.77 27.46
4 B AR PR 511 1 43 B Supplementary variables account 52.30%
o #=3 HETEZHEWNR
S Table 3 Abbreviation of environment variable
o WA 4i5 WA 4 745
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o 5 A St
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Fig. 4 CCA ordination diagram of 24 plots.
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Table 4 CCA ordinations of plant species

%% Content 4h— Axis 1 fh— Axis 2 4= Axis 3 U0 Axis 4
FFE{H Eigenvalues 0.736 0.4609 0.3384 0.3106
B 5+ Explained variation (cumulative) 13.33 21.68 27.8 33.43
20 A % Pseudo-canonical correlation 0.9833 0.9682 0.9568 0.9212
it B &% 5 Explained fitted variation (cumulative) 26.36 42.86 54.98 66.1
B I0 45 5 Permutation test results pseudo-F = 1.3, P=0.002
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E5 FBEYMHICCATHHFE. 1: % 2: B2, 3: A, 4. Hi; 5: WHE; 6: & 7: K4K: 8: Wik B; 9: WEEE; 10: T 11: /it
JEHE 12 WEIREL, 13 JEPL 14 EHKAR; 15: E3E3E; 16: SWEEEL; 17: & 228k; 18: /INE K35 19: REESE; 20: K, 21: JIVEZRRE 3E; 22: M R Ek;
23: WPHIAE; 24: BHE; 25: MR 26: KT & 27: W8IR; 28: KA¥E; 29: WEFH,; 30: TH 4 31: (173%; 32: &7 33: Fi; 34: —n¥L; 35: &
FEEL, 36: WIIPEEE, 37: K%, 38: JIPH-ZESEE, 39 Zni%E, 40: $HE T 41: KGR, 42. FYPEL, 43. PROREL, 44. B3, 45 HIKH, 46 PIT54;
AT: FHHRFE; 48: 3 49: FHUGE; 50: #iff; 51: M4 52: TAIERL: 53: MR, 54: 5 55: —HU<rm A 56: T4 57: #; 58: JEit Uik
59: JEFEE; 60: NZF; 61: s 62: B3%; 63: #i; 64: FiFH; 65: ¥l 66: Y& 67: FrREM; 68: WM REL; 69: HAL; 70: ¥ iite; 71: ¥
FRAZ T2: WS 73: BIHZA: 74: BIES; 75: MIH; 76: S, 77 B4, 78: I, 79: 8 E Hs: 80: Lt —rifk; 81: &%, 82: A&,
83: flLHL; 84: VT ; 85: I 86: Hifi.
Fig. 5 Two dimensional ordination diagram of the first two axes of CCA of all 86 species. 1: Origanum vulgare; 2: Oxyria digyna; 3: Conyza japonica; 4:
Artemisia carvifolia; 5: Polygonum suffultum; 6: Anaphalis sinica; 7: Carpesium abrotanoides; 8: Incarvillea arguta; 9: Bidens pilosa; 10: Digitaria sanguinalis;
11: Arthraxon lancifolius; 12: Oxalis corniculata; 13: Galium aparine; 14: Lotus corniculatus; 15: Sonchus arvensis; 16: Axonopus compressus; 17: Hypericum
monogynum; 18: Aster albescens; 19: Clinopodium chinense; 20: Indigofera tinctoria; 21: Potentilla fallens; 22: Phyllanthus urinaria; 23: Fragaria nilgerrensis;
24: Ranunculus japonicus; 25: Anemone cathayensis; 26: Gerbera anandria; 27: Cnidium monnieri; 28: Hydrocotyle sibthorpioides; 29: Agrimonia pilosa; 30:
Senecio scandens; 31: Gynuradivaricata; 32: Cyperus rotundus; 33: Dioscorea opposita; 34: Trifolium subterraneum; 35: Prunella vulgaris; 36: Eupatorium
odoratum; 37: Erigeron acer; 38: Geranium orientali-tibeticum; 39: Plantago asiatica; 40: Lespedeza bicolor; 41: Leontopodium leontopodioides; 42: Cyperus
niveus; 43: Elymus dahuricus; 44: Viola verecunda; 45: Eragrostis ferruginea; 46: Tridax procumbens; 47: Rabdosia amethystoides; 48: Artemisia argyi;
49: Stellaria vestita; 50: Mentha haplocalyx; 51: Galinsoga parviflora; 52: Sida rhoimbifolia; 53: Setaria viridis; 54: Siegesbeckia orientalis; 55: Arisaema
erubescens; 56: Girardinia suborbiculata; 57: Chenopodium album; 58: Asystasia gangetica; 59: Euphorbia cyathophora; 60: Dactyloctenium aegyptium;
61: Pteridium aquilinum; 62: Coriaria nepalensis; 63: Cirsium japonicum; 64: Cynoglossum zeylanicum; 65: Sophora davidii; 66: Themeda japonica; 67:
Leucaena leucocephala; 68: Rumex hastatus; 69: Pyrus pseudopashia; 70: Anemone vitifolia; 71: Fagopyrum urophyllum; 72: Brassica campestris; 73:
Zinnia elegans; 74: Picris divaricata; 75: Salvia plebeia; 76: Vaccinium fragile; 77: Allium victorialis; 78: Centella asiatica; 79: Liparis cathcartii; 80: Paris
polyphylla; 81: Caryopteris incana; 82: Lonicera japonica; 83: Dichrocephala auriculata; 84: Amorphophallus yunnanensis; 85: Heteropogon contortus; 86:
Rosa multifolora.
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