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27 765 J& o FEARMITAIZE LAhAL SRR A AR LURT R B30 B DA E SIS BRI 4 BT s KB B
FrEESE L UE EAMEARR USCER IR R RSN T, EARRPURBAMEL B S BTSS0S %
FEERB(S)FAMN2L.2 £4.8 FARREAN2L.7 5.7, FHRERXEAM 12 1.7, SHEEER DES HETTAKA
0.933 £0.022 F12.519 +0. 023, ZARXFE AR A 0.917 0. 040 F12.755 £0.368 , ZRAREL R X HE AR 0. 861 £0. 023 A1 2. 190
+0. 126; 5] ERE T HS E [HITARME 0. 837 £0.200 1 0. 840 £0.257 , ZRAR X HEAFRE 0.923 £0.047 F1 0. 806 +0. 064,
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0.01) B THAR, HEF REHEAZ > BAR, J M E HERE () BEREZ LR EZR . RI\RRSTERAK R LS
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Structure and species diversity of Xanthoceras sorbifolia community in the Loess

Plateau of North Shaanxi
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Abstract; Xanthoceras sorbifolia, the most important seed oil tree for bioenergy in North China, mainly distributes in North
Shaanxi Loess Plateau and other regions with similar environment. The research on the community structure of X. sorbifolia
natural forest and its variations with locations could promote scientifically the construction and management of X. sorbifolia
plantation in the future. The structure, species component and plant diversity of X. sorbifolia communities were studied
based on 32 plots in forest and forest-prairie zone. The research concluded that X. sorbifolia exists in both forest and bush
in forest area, while only bushes in forest-prairie zone. There are 77 species of vascular plants within all plots belonging to
27 families and 65 genera in total. For X. sorbifolia forest, Pinus tabulaeformis and X. sorbifolia are dominant tree species
in upper layer, Sophora viciifolia, Rosa hugonis and Lonicera ferdinandii in shrub layer and Dendranthema indicum,
Artemisia gmelini, Stipa bungeana and Carex lanceolata in herbage layer; for X. sorbifolia shrub forest, X. sorbifolia, S.
viciifolia , Vitex negundo are dominant shrub species, while Heteropappus altaicus , Pennisetum flaccidum, Carex lanceolata

Artemisia gmelini etc. take majority in herbage layer. The Richness (S) indices describing the diversity of the communities
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respectively are 21.2 +4.8 for arbor forest, 21.7 +5.7 for bush type in forest area, 12.0 + 1.7 for bush type in forest-
prairie area; Simpson's diversity indices (D), Shannon-Wiener's diversity indices (H ) are respectively 0.933 +0. 022
and 2. 519 +0.023 in forest; 0.917 +0.040 and 2. 755 +0. 368 for bush type in forest area, 0.861 +0.023 and 2. 190 +
0. 126 for bush type in forest-prairie zone; Pielou’s evenness indices (J) and Alatalo evennes indices (E) are respectively
0.837 +0.200 and 0.840 +0.257 in forest, 0.923 +0.047 and 0. 806 + 0. 064 for bush type in forest area, and 0. 885 +
0.036 and 0.790 +0. 083 for bush type in forest-prairie zone. Meanwhile, the results from ANOVA showed that the values
of S,D and H' reveal no significant difference between forest and bushes in forest area but are much higher than those in
forest-prairie area with significant difference among them( P <0.01). J and E have no significant difference. The order of
Richness variance is; bushes in forest area > forest > bushes in forest-prairie zone, whereas variation coefficient of diversity
indices and evenness follows the order; forest > bushes in forest-prairie zone > bushes in forest area. The values of D and H'
of arbor and shrub layers in arbor forest show no significant differences but are much lower than that in herbage one, of
which the order of variance is: bushes > forest > herbage. For the bush forest, values of D and H' in herbage layer are
significantly higher than those in shrub layer (P <0.05) or much more significantly higher( P <0.01), of which the order
of variation coefficient follows the order; bush layer > herbage layer; and there are no significant difference among different
layers regarding J and E. According to the natural structures of X. sorbifolia forest, attentions should be paid the
arrangement of tree species and the development of plant diversity in herb layer in the oil plantation of Xanthoceras sorbifolia

so as to enhance the ecological function of the forest land.
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T BETE SN TP AL U 5 BE R B ETE AR IR SR I S B , R AR ) Ak W 2 R AE A S 22 R e R R L, 8
TR RIRFE YR TE SEARAAE , FT DA N TS AR 8 W B SR RS IRMKIEMSE, Pt LR
JE TR B A SR 55 X AR AL X 22—, B 20 tHZ8 AR BT 1R SE R $F AR B LU B MRS A SR E TR LK,
TP A SFREE I ket B TR s e W SR B 1 BB R A 4R SRR B
X SRR O ST T KRBT, MR A S RSN RASEEER TEEEN. B
F bR 32 15 T 16 £ 6 B I RO 2 A o] R 185 2 SRR BT Ak 2%, DAL [ R o8 B 1R AR, ThT AR 9 46 LA sty
PR ARG T —— H AT R T A SO &, A W KA SRS T e AT MEERE R
HIEESE TR, T RO B G 2R 2

SC5E R (Xanthoceras sorbifolia) JE 38 E A5 M2 SRR AL J7 b X 2224 W) SR BB VRAE Y , KAR 404 T N28°
34'—47°20" ,E73°20'—120°25" Z [} )] K HBIX, 8 S At AR R Pa b b X 45 14 ME X, pedb 8 B R Rk A
MEEH FE IR —, B 20 4D 60 FRIFLE, Hi PV I BRI TLAE X 31T T 51 F AR EHAR
AR TE ARRAR , DR 3E AR AR PR PR RIS TS SR A, B N 52 BV S /N T RROR B I A, il B T AR A K
$E SR TERAR KEAG R RIS MR, AR A TR E K R TR R R R TR 3, SO SR R 2 B
W AT, BTy X A W TRt BB VR B e AR, N TARE BRI K L, 78 3O RARBETE 45
¥ R R DL RN T2 N TR B R 6 WARTE B 0L T AR U E P i X pedtE L/
JE B FE DX I8, % ST SR RARRGEADRFAE Y FP A R 5 AR S HAE AN RIS AR AT T BISE , LA KT
FUSCRSR A TR AR A b 2 R B MO 28 B A S IR TS5 R AL S % kAL se R AR i,
AR A BB
1 FRSTHEER

AHFFAESCTER KRR X P8 + 5 b AT, b 8O0 3 1 & O by, s AR BR N 34°21'34"—
N39°3500",E 106°26'32"—E 111°14'30", F E2 4145 bR A& . R I AR | + A L S8 b3 B 0T, K& 4k 50
—150m [+ , IR — M 800—1300m , F4% i 7R B 11l PE AL 432 FRAK X FRPR 30 Ji X0 R IX 5, LAY
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Hh A AE W SR 1L R B5 ( Quercus liaotungensis ) 48 ( Platyeladus orientalis ) HK Ji#A ( Pinus tabulaeformis) #K .
HE( Betula platyphylla ) #K . 1L %< #% ( Quercus liaotungensis ) #K . 11 ¥ ( Populus davidiana ) #K, J8 7 H| ( Sophora
viciifolia) | # 3% 7% ( Rosa hugonis ) | V> ¥k ( Hippophae rhamnoides ) | # #& F ( Ostryopis davidiana) . 3t 3 T &F
(Syringa pekinensis ) £\ , K T=FL ( Stipa bungeana) | [ 2F-3 ( Bothriochloa ischaemum) Z&7; ( Artemisia giraldii) |
BT (Artemisia gmelini) SFREJR o SCRERAEIX L0 XIS 4040 o A5 B R 1) JUAR IR 23 D W2 T 1 Vi B IR
AT B R TR RS XA, 4 B B 1900—2900h , 43S R 7—13.3°C , =10°C {3 fRIR 2800—
4110°C,1 A7 A4 PB4 - 0. 8—-9.9°C #1 22. 2—25. 5C, T EH 130—230d, 4E B[k
320—730mm, ,7—9 AREKE H2FH) 50%—60% . +EUE L B BT EER T, SGERBEL
FAROLANR | CH48 B 1R IS S W VR AR 85, 1B 10 MR 47) o
2 MIRAE
2.1 AEFE

PAAE U E I, ZE S A TGRSR AL b, WK SR AR A T e, e 1] U A Bk, e 0 A AH X 4R A S Y
BT HIRE R A, 2R A 32 MM, FRARMREEHLEIAR 20m x 20 m, SR ARFHATEARKR, iR N A AIE b |
LB VAT (T LE VAR, a4 e A LT 4 AN w2 TN =3 G 1= RV 1| i N & B NP W 7 5 =1
BE R GEIE AT R AR A AR I AR R A R A A E S 2 m x 2 m VEARKETT, FEHEARHE
HVHMABE 1 mx 1 m BEARE) , BEAR R FLA T S H 0 R H A A (bR ) B B B8 & B 5 B O
BEBEEE, FEMVEHIEAR 10 m x 10 m, EAFATEEARSEI , 1C R N B R T I AR, 7R3 P H5 0 A1 46
SPABCE S A1 m x 1 m BAHETy , BAKE 5 A iC 5 N A R T AR

F1 ABMKREFBERER
Table 1 General information of the study sites

X . Mo B i s g Ty B
egetation Mo o i Latitude(N) , Elevation  Slope  Direction 0" Coverage _1ite form of
zone plots longitude (E) of slope X. sorborifolia
BRI WM NSSOSE o g e % A
2 TR ey %S 3 mEme T % ek
e A T
5 R e 10041 mmes wa 40k
16 R e U0 S0 WA T3S WA
o MRMIMEGE NSCNT. a5 mmmes E 18wk
R ey 100 &Rk 1s Wk
ﬁfiﬁi 2 g?&?ﬁ SRR 2?100382(2)604 9% 13 [ E 25 WA
et SHE i O R R
B e 1006 WIS k15 Wk
2.2 FdRSHT
(1) EEHE

SHREFA EAMEAEYEZE, HRAKN
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PAEZE NV o = (EXEE + X & + A EEE) /3
BEAEZE NV sh = (HIXIEE + X E + M0 R + X ER) /4
HAEZEME IV gr = HXEE + AN RE + X R + X E R + MXHRE) /5
(2) MY ZFEEEERK

WY FEEIRES = MIERIT YL

(3) ZFEHERE
Simpson ZAEMEFEEL D =1- Z{ %
Shannon-Wiener Z24E1EFE % H = - ( iPilnPi)
(4) H5)BEFREL
('S PilnPi)

Pielou X5 F 84 J = —izllnS

(=3P -1
Alatalo ¥J5) BEF5 %K E = B

[exp( — iPilnPi) -1]

KA, Ni 86 MR ERE, N AR EEEZ M, PO AR EZEE S AR EEEZ AL
e, B Pi = Ni/N,i=1,2,3,---,S,S ¥F %,

3 £RE5H5m
3.1 BkEESH Y FPHN

TEYIRETE A I 2 SO S5 A R S A KIS EAE ISR . BTSRRI NES, SOER
A TEAM , WHEEN, FTFANRS G T EEFE LRHERMTEH AKX (D X, FR) ,#EAREMIT
ARESIARLE FRAR X AR E R X (I X, TR A 070, TR DA B R X DA FE AR 2 IR 57 A B IR 43
W%, RGPt E & ESGERBE R AR N IUAEY) 77 F, 58 27 B 65 &, i RARL9 & 11
L 3ERET IR 12 F, GRS B 1L R ERECRE 13 J8 13 B, 3E3t 38 J& 47 Fh, 40 L R A AR R (R S B 58.
5% F161.0% , WFia LRI ZHR0E T80, DR R T 288 R 2 Foh E M, 2RI IE X K
HH X ZRAFAE " FAS AR YR 0 P ) — SR P 4L RS A AR Y o TR AR 5 BE A AR ARk X A bk 5 7%
MER X EARMED P AR UAAEER(F2)

SCRRITARME Ry AE IR ISR, S A 2E BAYE 2 PRI 2 B3, MO B, BAA TR B 2K, R A AL 2
AR, T2 3.5—4.5m, BRHARE0. 15 BT, DlAAK ;7 2R 2. 5—3m (SR & B 2—
2.3m) AR E 0.15—0. 2, FEAH R | ILPk (Amygdalus davidiana) VGt T ( Cotoneaster zabelii) . FARHk
(Cerasus tomentosa) FEFL( Pyrus betulaefolia) 5 , T AR JZM AR BR Z AR /DR E & , ARA FHOLFE R , SRR 55
T E R IRAG FE 0 IR AR E T — Mk 30% —40% , 5 B 0. 5—1. 8m, B 1Lk B Ak AR TR |
& [z B4 (Lonicera ferdinandii) AL T & T FES5 4k 35 ( Spiraea pubescens ) %5 ; BiAS |2 35 & 40% —60% , 15 &
40—60cm, ¥ 2 3 4 B B ( Carex lanceolata ) . %k #F & . W 42 & F ¥ ( Cleistogenes chinensis ) . B 3§
( Dendranthema indicum) JM ;T ( Lespedeza juncea) \Z875; (Artemisia giraldii) %%, SCTESR 51N A ZEHD
B ERFIE BUR SRS , HoAt AR AR TR AR R A, JE R SO A AR RS, RE B (BARME B
SRIE L AL A G e S 34 B I O A AR IR , BT St A AR R (R AR T , IR BN RIR, 52
FEA MRS Z . SGERITARMM—RERA K, SR 7EE ST &8, AT, AR Z RIBAEA B R
¥ (Ailanthus altissima) |, B B 3.8—4. 2m, BRHAEE 0.3 245, F¥I 942 5. Sem, 5 1E 1. 8m, 25 B 1670 #k - hm >
KR EREMERZH D ERZEEL 5% ,BE0.9m AH, FEA BRI N BRE, EAZ % 30%—
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40% , 75 BE 25—30cm, FERPEETEF AT HE KR R E S (Saussurea amara) Z AR T (Lespedeza
floribunda) \BF3 %

SCE SR HE AR — o3 A0 R AR PRIE Sk L B IRV IR RSO IR R B B, R BE 2. 6—2. 8m, H I
50% —80% , HAWMZ TG 4P ¥ ( Elaeagnus umbellate) J 5 (Vitex negundo) FEFLSE, PEAAH + EFL S K
TR A A Mg (Amygdalus triloba) (LLIBk AR (Ulmus pumila) AT, Hoo SGER — M m B 1. 5—
2. 2m, BARRATEL 2—S5 4, iR 0. 8—4. Sm, K #f@nt: . BAZE —f% S F 30—40cm, HEF 20% —35% , FEH 4k
8 B35 4 (Artemisia japonica) HE 4TS B M W ( Patrinia heterophylla) . (Artemisia argyi) \J i
B %i & ( Vicia cracca) K3 (Agropyron cristatum) P 4T M 76 B ( Rubia lanceolata) %5 . TCiTE TR X B B 7EFF
AREEJF X, AR BRAS aA  LLBRSFRE AR DA S BRAT 8 AR B A S A AL (PR B8 M A R AR
A KB T VEARMME AP EL B RN, A —LeAE Y a4 AR LR T LRSS %k B
M EF A S s LS B E SO LT AKX, BB R [FIAE 9 X SO R AR A 4R R B R A 2=
5, SHEEENBRIUUHRIE R RREY .
3.2 BEHEYYMEZEME

MR 2 FJLVE W, 7R R AR, SR AR Fe AR R EEAEA T (11.32 £2.15)—(55.31 £7.38) ZJA],
AR, SOBSRIRZ ;HEARZEE(E N (1.22 £0.89)—(61.66 £7.25) IR R K, B AR BLHFE
SRR EAZER(E N (0.83 £0.23)—(34. 13 £5.67) , Bf 45 BRAFE 7 M K0 K2 BT B R SEH)
EEEE R WA IR B 55X e R AR R B AR, B2 R A s b A AR TR AR A
RIZBAEEY RSB R, MAEREAZRET AR A Y SRS, (B3 | 11553 (Ixeris chinensis ) S Z4F
A A AR Y LB A EE A B AR R, B R B B SR SR T R A S B, 156 B 48 3 A N K B[] £
PRI, AR E SR LK R E A P AP AR ZEEE N (6.32 £7.12)—(2.86 =
3.57) , SCGER R R AP F FEERR, EAZEEMEN T (2.68 £1.87)—(40.36 +1.99) Z[a], K H
B OPET A BTSRRI A S E R, AR AR B E SR R AR R ARt
1 PRI AL , FITEACHRAE T - AR XA ) B 9 R AR A B A AR AT . AR R IX, R
MIEAR SRR D, EZEEN T (13.96 2. 11)—(55. 36 +4.87) Z ], RAAEY) SGER IR R ML 575
R EARZEZEE N (7.81 £2.11)—(44.58 £7.57) PR BEMEL KT E B SR & . W UE S GE
SRAEBEAL B i S BB MR IR TR i AR R RO AR (B /NIRRT AR A & TR R
SREEIN  IE ] LAAE FAEXT BB M1 B, TE B A SO SR LR V%

R2 XERHEIEVMHEANRAEE®E

Table 2 Species and its importance values of X. sorbifolia communities

2wk e FFMIX Forest zone Foﬁzii%one
Layer Speces Tt WA WA
Tree Shrubbery Shrubbery
Tt AKJZ Tree layer Gt Xanthoceras sorbifolia 42.51 +6.45
¥ Pinus tabulaeformis 55.31 +7.38
1Bk Amygdalus davidiana 22.81 +4.27
#BL Pyrus betulaefolia 18.90 +3.91
EHBk Cerasus tomentosa 19.40 +2.57
BAE Ailanthus altissima 11.32 £2.15
W#EA)Z Shrub layer TR H) Sophora viciifolia 61.66 +7.25 27.94 +£5. 89 49.64 +9.26
PR Rosa hugonis 42.30 £3.46
VEtHF Cotoneaster zabelii 14.89 +3.58
4% Vitex negundo var. heterophylla 16.78 +3. 46 25.7 +4.23
BRA Ziziphus jujuba var. spinosa 5.45 +£2.23 15.53 +2.49 25.68 +3.73
TGS Spiraea pubescens 28.53 +4.29 17.2 £2.39
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2wk e FFMIX Forest zone Foﬁzii%one
Layer Species FAM WA WA
Tree Shrubbery Shrubbery
R A& Lonicera ferdinandii 35.28 £2.45 14.38 £2.03
¥4 Rubus parvifolius 16. 64 £3.59 23.73 +1.54
KL Periploca sepium 1.22 £0. 89 6.32+7.12 18.26 4. 64
W34 % Ampelopsis bodinieri 6.23 +1.27
445F Elaeagnus umbellata 20.14 +3.43
SR Xanthoceras sorbifolia 32.86 +3.57 55.36 +4.87
#BL Pyrus betulaefolia 19.41 +3.12
Y Hippophae rhamnoides 7.26 £0.12
WEARERER S Clematis fruticosa 16.53 +£2.47 13.96 £2. 11
#ut Ulmus pumila 25.97 £6.13
HARE Pit B L Carex lanceolata 15.34 +3. 15 33.68 +3.89 17.9 £3.55
Herbaceous layer BRFT T Artemisia gmelini 27.94 +£6. 45 31.24 +5.03 44.58 +7.57
B}34 Dendranthema indicum 34,13 £5.67 24.77 £4.17
LR F Lespedeza floribunda 4.87 +1.41 23.17 £1. 15
i ¥ S Vicia cracca 7.09 £3.25 9.2+3.2 18.14 +1.45
KT-H Stipa bungeana 15.77 £5.48 24.24 +4.33
WS Iveris denticulata 0.83 £0.23
5% Aster tataricus 8.33 £2.69
I 3K Viola selkirkii 1.68 +0. 23 2.68 +1.87
X\ FES Saussurea amara 2.79 +0.29
P&t M5 85 Rubia lanceolata 4.58 £0.39 14.19 +2.86
SEMIK# Patrinia heterophylla 14.89 +2.76 22.51 +£3.50
HAERE T 5 Cleistogenes chinensis 6.22 +2.47 26.81 £2.35 32.73 £2.37
L3 Ixeris chinensis 2.1+0.34 7.2 +0.57 7.81 £2.11
Pl /R Z& H i 4E. Heteropappus altaicus 6.1+1.89 29.89 +4.29 57.05 +6.79
B3 Deyeuxia sylvatica 4.68 £1.21
K B AK T Lespedeza davurica 19.23 £3.43 24.82 +£2.44
REPR T Cleistogenes squarrosa 11.32 2. 61
YR ¥E Setaria viridis 20.00 +1.57
%L Pennisetum flaccidum 40.36 +1.99 23.37 £6.45
Z7 22 Dracocephyllum moldlavica 17.7 +3. 68
H¥EL Glycyrrhiza uralensis 21.2 £5.24
¥ Artemisia scoparia 49.5 +3.10
HHE Geranium wilfordii 15.46 £1.27
3 Artemisia argyi 24.16 £2.12 24,18 £3.37
FIhEE Spodiopogon sibiricus 27.62 +1.58
VKHL Agropyron cristatum 14.54 £2.42
b4 Bupleurum chinensis 22.17 £2.66
M 5K F Lespedeza juncea 17.05 +£2.57 15.58 £2.33
T %5%; Fragaria pentaphylla 10.37 £2.85
HARMREETE Astragalus melilotoides 19. 85 +0. 50
B¥dE Allium ramosum 16.37 £2.35
Bt K 148 Gueldenstedtia stenophylla 4.21 +0.93 9.35+2.63
H2£%L Bothriochloa ischaemum 16.8 +2. 48
REGZER S Potentilla anserina 20.29 £5.73
& Artemisia giraldii 33.09 +4. 84 35.34 £1.93

http ://www. ecologica. cn



4334 lz SN

Bt
i
b

30 &

3.3 REMIMEEE

M3 RATUEY, SCERBEYFFEEE T XIFAMN 21.2 £4. 8 FEAMN 21.7 5.7, TXHEA
#1217, I RIFARMFEANRZ R A RE, ENEHREERT I XEAK(P <0.01)  FHFEEREERR
B XHEAM <TEARM < 1 KHEARM STERIFASY S E BT A KB LRV LA —LARRR
SR LB E M AR AR DR AT R LR L AR ARy st P TR AR VS A A R R AR A
BOSERF HIRAEARIX , 23 SR B [ B S R PR S DB 2R, BUR AR I AP 2R E . SR AR
YrRh 5 RIS S W (Acer ginnala) RF R VD BRAFFEASR S M2 . (A SOR R BAR A R s 1
TR AT BB B BU SRRV A SR B 30t , (B LU g PR SR 78— L8/ INRR IR A 520 BUK B9, b
B BA R, R, ByE i 5 B e Rl 2 2 e B Ab st iR K Bk AR 29, B AR S K IR P AR 22T
FEAERE), b = 8 BRI A P B R AR AR A , 3o S T VR AR e R e A

R3 XERHEEVHSHENEL

Table 3 Change in species diversity in the Xanthoceras sorhorifoluz community

FEAMK Tree H#EARAM 1 Shrubbery 1 H#EARAHK 2 Shrubbery 2
i H Item — - =
X cv X cv X cv
7% Community S 21.2 +4.8a 0.225 21.7 +£5.7a 0.264 12.0£1.7b 0.139
D 0.933 £0.022a 0.024 0.917 £0.040a 0.043 0.861 +0.023b 0.026
H' 2.519 +0.023ab  0.028 2.755 +0.368a 0.133 2.190 +0.126b 0.057
J 0.837 £0.200a 0.239 0.923 +0.047a 0.049 0.885 +0.036a 0.041
E 0.840 £0.257a 0.254 0.806 +0.064a 0.079 0.790 +0.083a 0.105
FrAKJZ Tree layer S 4.8+1.9 0.401
D 0.694 +0.158 0.228
H' 1.369 +0.463 0.338
J 0.918 +0.021 0.023
E 0.869 +0.031 0.035
WA JZ Shrub layer S 5.6 +2.3ab 0.411 7.6 £3.4a 0.452 3.8+1.2b 0.305
D 0.685 £0.247a 0.361 0.773 £0.117a 0.151 0.635 +0.083a 0.131
H' 1.437 £0.596a 0.415 1.730 £0.501a 0.29 1.170 £0.239a 0.204
J 0.849 0. 144a 0.169 0.863 +0.134a 0.155 0.895 +0.041a 0.046
E 0.836 +£0.110a 0.131 0.835 +0.117a 0.137 0.823 +0.155a 0.188
AR S 10.8 £1.6ab 0.152 13.5 +4.0a 0.293 8.2+1.2b 0.143
Herbaceous layer D 0.873 £0.028a 0.032 0.868 +0.070a 0.081 0.782 +0.044b 0.056
H' 2.194 £0.190a  0.082 2.270 £0.371a  0.164 1.762 +0. 144b 0.087
J 0.926 +0.039a 0.042 0.893 +0.084a 0.094 0.843 +0.057a 0.067
E 0.877 £0.035a  0.04 0.800 +0.146a  0.174 0.761 +0.103a 0.135

TEAHK 1 FIFEAHK 2 23 R R HEAR MR E U EAA S : 325 BEEFR U, D : Simpson $5%}(, H' : Shannon-Wiener $5%X, J : Pielou 5%},
E ; Alatalo 35%%

AR Z R Z WY & B BEA R X 7% Z E A (bR, B T XA > T XEARNK, 2
FBE(P<0.05) ,FoAME [ KEANMTXEANERBALRE, £5ETFREBELE [ KEAMK >
FRAM > T KFEARM ; FEE & ZRZ YR £ E BERE R, A2 5 B BcR, 2050 G Fe ARk, T XA
AN I X FE AR S R B 50. 9% (62.2% F168.3% , BE(P <0.05) & THAEMAARE, HEFRBH
B/ANTRAMMEARZESRTAREZBZFARE , HE—250F T 3GERA TR R 2T AL & T AR Fh
RAEX BRI EEERWAKR, EARAZYMBESHEDMHEEEERATEE, XMERAMMSELR
JEU b X SR FRAREETS /N AR IR T ARARAR . AT RAFIR AR —B, 5t AR R L™
FEZEIA R Bt 1 SR T I R PR R oA P A, T 5 8 R SR AR R R B AT AR T
P GRRR AR B X ZE TR AR AT PR RTAR > X 5B ., 2 I 9% I N bR o 2o R e A B S
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Table 4 Change in species diversity in the Xantoceras sorhorifoluz community along vertical structure

1 2
I FRAH Tree forest Sfuflzkry 1 sfuﬁzkry 2
FEAR-HEA FEAR-BA HEAR-BA HEAR-BA HEAR-BA
Tree-Shrub Tree-Herb Shrub-Herb Shrub-Herb Shrub-Herb
S F 0.356 28.125** 16. 900 ** 12.689 ** 41.220**
P 0. 568 0.001 0. 0031 0. 002 0. 000
D F 0.005 * 6.270* 2. 847 4.902* 14.493 *
P 0.048 0. 037 0.130 0. 040 0.003
H F 0. 040 13.582** 7.323* 7.494* 26.997 **
P 0. 8463 0. 0062 0. 0268 0.0135 0. 000
J F 1.132 0.173 1.349 0.357 3.178
P 0.318 0. 688 0.279 0. 557 0.105
E F 0. 419 0. 157 0. 640 0. 005 0.679
P 0.536 0.703 0. 447 0. 946 0. 4295

F 225 B F R, P.F REKREMR

3.4 SUESRHEAEMSEEME SR
3.4.1 SUERBEHEYYF S

TRV ZARIE RIS AU R T B R & BB BOMAS M , L S e T BV AR S e I, I R P &
PEPEFE RO 5 BESE 0T , BEVA RS 8 , AR B GE TR AR . R 3. R4 AT UAE BRI SO R R
EYFh ZREEFEEC D fH (0.861 £0.023)—(0.933 £0.022) ,H'{H R (2. 190 £0.126) —(2.755 £0.368) ,
[ KA SGEAMZER A BE, ENHEE(P<0.05) & T I XEAMNK, S/KMKALR IR TE
BRI &, DIEK HEHZRFZETAN < T KEANK < T KEAM, GEH(1) FEEDFH R LA
RAERS 22 B2 SOUSR AT B B35 (2) SHEARMA L, Lot BRI E] (252 245 ) SR B TR AR AR 2 1k
W, MATE K PSRBT | K EAMNS I KEAMM L, BEEREZRE HE A FFRERSHTEER
HIETE] 5 (3) T KIPAMI R SRR S AT B 2257, B EMIK, A% SWBmE I, Yk SHvEEHo
BRI AR —B, X AT B 1B i SOERBEE T A SR R RS R - MR 2 B ot — e R SR , Ak
TOEIRTEEAL , A T HEAR EA AR BRI F RO A AR & R 0R T, T AR MO R AR R B
XM EETTA R, D0 B AR BB, Y Fh 2R SR RO R, R B T BRI W A SRR AL I R
etk

HEARZ D HEFAMN, T KHEANK, [IXERKZEZRALE, ZRRE T XEANK < T XHEKR
B <FEAM, BIEARJZ Y Fh SRR MERR AR R R X e e , I A AT RESR /K AR A T 0K 0 2R A B AL, PR
THERYMBERHEAREN B2 DEHE ] XEAKR ERRZEZRABE, CNEE T 1 XE
AM(P <0.05) , B3 RBIAM < I XKHEAM < [ KEAMNK, £ 1 XKIGERFESHERBEES T I
X B i EA R G ; EA R YA SRR E T AR > I XBEAM > [ KEAMK, dRAKBFEFM
BRI FEE AR

TR R R Z AR SRR RL AN D EEARBE (P <0.05) B THAR, EAZSHAZHE
FRERMARE HEEARZ0HIREE (P <0.01) MEE (P <0.05) 7 THRARHEKRE, FFAZ K
BERARE D EN HHERRFPERZ <FIARZ <HEARE, RIISCERTFIAMER R SIS SR AH
B AR SRR B S TRAR 2 R AU B H B RE , s £ R R N4 A TAR LR AE
7R LR I PR 9 2 Y L A R S R SRR L, X33 T B 3 R SR A AR LR T R
SRR 5 B R bR 7 R SO SR 7 B A R AR A R S A MR A A — B
AMARIE 1 K& X, 5AZ D EM H{EAEE (P <0.05) ik B3 (P <0.01) ®m TH#AZ, ZHMEL
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EARRE , X WRIRTEAME — N BERL. 75,0 HE HERBSCERTANERZEFTAR
A RYIFE L RIERAR B TRREN SR EEENENREARA X" [ENERERRE
H'{E R 45 R0 S BUR BE 4
3.4.2 SUEREEVRI S E

MK 34 FLE W, SUERBEE YRS B850 T 164 (0. 837 £0.200)—(0. 923 +0.047) ,E {60
(0.790 £0.083)—(0. 840 +0.257) , Y135 BEAEEL T {EAN E {HLEARIREE A R REVE 2 0 LA A R 2 U
AR Z R TC B M2 5, AR KR /N AR LAk TR LA — AR ARIR SEAE s
PR TR AL AR IR R IR AR T A E (AR RBUEAR FIRE Z MR 1K
Abk < T RIEARPK < TEAM, EAZIRAM < TRFEAS < T KFEAS, ENT—F RBHEARLL TR
BERGE PRGN R — B, AT REWLR J (B E (RS YR 5 BEM R SR I RIS o R UASCE R
AMUE T RS T KZIE FrAKSHEAZ B4 5 R, T ST AR JERBEMEARZ AR
SYBE 2 SN B, BN ) B B AR 22, S REVE G AR 2 , R H 50 BE i OB INA 1 R — B, T AR
53OS R M ALEE B S A K, BN BEW R e RS SR SRR AT R AP — Wi 0 &
B o AN AEFAREARZ STRAZMEAZ AR R SEAZ R E B ER B R
WO S ERBE R EEZR MR T IANRERR FTARZHEARZ EANERZ SHEARZ N Z B
BRI , AR B St A — X E RS
4 Hit5itit

107 B AR G5 M RS ST LA B & I M AR AR E AL RS O B T B i 2 o BRAE B £ R IR AR IX 3T
TR R IRFEIE WEA NI AM, WA AN, AR E R X RA AR BEE Y 2R & A XA PR R
T AR A AR 2 BV A AL R TP LT R X A A X R AR o )0 B B AR AR X T AR AR AR B K, SR K
Z AR REK, Bl AR B A F W SRS BARE A BT E MR SIS EAMEARZ
HEESUER RN FRERR, BAR A R AT AR, R B R A SR Y
o EUACE BRI o AR SR X HE AR SRR IR R TR Ze 0 RE AR\ BRAT S 38 8 S5 B A AL o S
WRIM . SUSRBRANIEA K PEOU S Rh s R , (E SR8 , 7528/ N PR AT AR ARTE J LA S A 4
FHEV/INA R BRISCOER R IRAREE , 85T+ TR SR BN T, 76 ARk X8 /NI AR ARl R
R, ZE R BRI DX SO R HE AR, I IR BV 2 RS54 -5 R ARAMAR IR B HGE 7K P AN U2, T EL AT BE

YihE B RS SRR SR IR RUE TR B 4845, —E R _ b THE LR A 4R S LT B
Sz BCE (RET RS , MRS R E S HE AR, — B T RS MR 2, BE BRE,
SRS S RE A AL P= /KO B, AR RIR SRR T HR A ARy g2 BRdL i R R SO SRR
YIFh 3 B BEIE B SIS SR B HE AR B, | KA SEARZ R AR E, R EE (P <0.01)F
FURXEAN, SERBLRELER, FEERBER R ] KEAN > ToANK > 1 XEAMN, SRS
BOME S AR RUE R R BOTAM > T IXHEAM > T XHEAM, BEZE KB SRS D G H G AN
AR ERRERARE, BERTERZ,EREAR > TR > EAR EARERZEE (P <0.05)
BB E (P <0.01) & THAR, ERRBUERZ > B4R, WS BEHEEC T (EM E B (FT) #EEZ
ZIATCRERET . SCOERBEEA B 74 0 W AR Rl SR ERRAE ™t B Rk R USSR Ky
E AERE LR HRRMER TR MR, BUR T B8 B A R BN T B , 02 254 Fi 18] & 28 A4
KRR SCER N THY SR SRR E R A U E . RIS 7EE R SO R I AR B 558 AZ )
FC B R SRR . RYEREAE AR B R /NTARIREHEAN SRR STIRAT , B AN A2 S5 i
BN TR AR R T 5 R i X AR S SR 9 A P SR SRR O TR ST HE AP , L i R AR P AR
Y.

VPRl B ARSI L 5 ZIE N TR 2 U, WM 2 AR S R EREE . AR
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7R PR B R R IR G N TR R G, S B AR R AR AR . AR R SR SRR R
it 5 4, FERRAL 3 - R R AR B (LA E 4R AP 7E R Il Sk L5 3K A IR G 2501 R 5 7K 20 ZR AF BB )
Bt, X B AR KA THE B, [N, A LR Qe 2, Fe A2 BAR LT 4k, AR T A Z R B L3
JE 733 292 R LB TR ARMREY 1/5—1/3 FI 1/T—1/5 FEARMRE) 1/4—1/2 F 1/8—1/5, AR S B R
Y& 5 B RS AR (B BA R A TR R MGE G, 1t B SORE R AR T LLAERF ARG = 28 s 2 R B 57K
Rk, ELAIHbA L TR AR VE S ARk —F £ i 6 T e ) A FEE G, TR V% 00 34l 1 A R B ep ) o R i, AR 4
A K IGBRE , /NEFER LR AR/ NIE R — BN N T 3hm? ) E#SGER A LA AT AR St 5 2%
3\ B R SEIE R AN T K 23 i 1B I BB T AR A/INBIE Dy BT Y SOE R AR BESR I 5 A R AR T
AREBRCIR A, LA N /N ROBE SRR v 7K 125 8] S SR A0 A ) 24, e UK AR K5O T B 348
TR E N, R TETMEMIEE A . AT ATBCE R R BRSO , 3 v b b R v A
AR ZR S [E) AR I S B E— AR TR R K R RIRE T
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