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Abstract; Karst rocky area that is under severe desertification condition posed a serious attention in southwest China,
because such area is expanding with a rate of 2% annually. Therefore, ecosystem restoration of the present problem area
has been focused. Since, vegetation recovery is the first step of any restoration programme was conducted, by which, land
cover will be safe for further wastage. Thus, three research sites were selected for regeneration study such as: (1) hill
closing, ( II ) abandoned farmland, and ( I ) farmland. The objectives of the present study were (1) How land-used
influences the species composition in the ecosystem, (2) what relationship exists between soil seed banks and vegetation
restoration.

Results indicated that the average seed density among three sites was in the range of 1664 —8060 seeds per m”, being

maximum in the abandoned farmland and minimum in the hill closing land. However, effect of soil depth on seeds number
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was significantly different as highest seeds number was found in 0 — 5cm soil layer and showed decreasing trend with
increases soil depth. The similarity indices of different type seed banks were low, and distinctly varied. These indices
(species, diversity, evenness and dominant indices) were significantly better in the site II followed by Il and 1. Most
abundant herbaceous species composition was the member of Asteraceae and Poaceae family indicated the recovery laid early
stage of primary succession. The lack of tree species seeds in the soil seed banks indicating that recovery of vegetation in

short span of time, some suitable species should be introduced for ideal restoration.

Key Words: Karst Rocky Desertification ; different land use; soil seed banks; species composition; vegetation restoration

TIER T R T A, ERRAE SRR GEF IR E JEREB Y AR EERER
YER o LA [FF] RSB R me 3 AR B B Rh S SN 454 , B8 13 bR T B R HOFRIR , HE T o mel 3R 1
PERIFPE 54BN BB R . RE W XSS mER, R 0A, b TG E K
THRRBIRUG| & T L 54k (Karst Rocky Desertification) o AL X 4= R RETE A ZRARE D)™ ERIA
JE B B B M R R TIRE MR . BARRAT MR T A A T Ao DA A 3 i /A 5
AT ARE" A PR T TR B R RE BB L TR A E R R A IRE MEEN S —1
FEBRR, ERARHPIRE SR, H I SRR S 2t KRR E B R 2=, KA 5
FTHEPHTFHEE SYMEREHEESRKENEE GBS EHNEEHERE. AW, REFFHWXT L
R T RS R EE R T P A R A YR L SR A AR R A AR T
A AL X Bpk R T R IR E R A e F AR AR AR + A T AT R SRR E TR R
BIBFSR AR Z 7R M LA AL X T SRR [F) b 3R PG B 3R 7 R AR, R S H A AR i R
B TR HE e T BE e R 7 B R BB E S0 0 R, A B T Bk X B o g
1 #|RAZE
1.1 XL

AT RMNE L E R IB R RTEX P (105°27'49” ~105°58'51"E.,26°9'36" ~26°31'42"N) , J& .
FRE M, UBRRBRE , ZEFHRERE R 1 314. 6mm, - FHRE N 15. 1°C, TFEH 289d, F¥ H A
1184h, ¥ BALTFRITSERITE KK REIKIEHA 35 P9 R K IL IR IRAY I 1069. 7 km” | 5 4 B BERIAY
98.6% ,JBERILHIBAE M 15.6 km®, 2 B BEARK 1. 4% , £ E /K L H A EH 830 kn’, 52 B B HEH
76% , ¥ {FGRE K 3054 t-km a” 2 BRUFHAE N 9.08 x10° t-a”',

MRX A A EBEEE TS 60% L L, 1L EERGK 1450m 24, EH3EE 40°, H A AR+, L ERE
F3 20 em, FEFRAEREHER G, E LT AR E TR/ ARE AR BRREMN, B TR 15 ~20 a £/, F
HIAYIAE B BE (kea ilicifolia) \EL R A ( Rhus chinensis) 7K 5k ( Debregeasia orientalis) \§|54 ( Rosa roxburghii) .
i JRNBE ( Ficus tikoua ) . Z-Hi & ( Plantago asiatica. ) \ 528 ¥ ( Panicum trypheron) . ' i ( Nephrolepis auriculata)
&5 I ERIEIR 1400 m Ao, P33R 27°, TR A K1, 1 BB B V1 35 om, BT EK (Zea mays) &
RAEY], 2004 4F B $t 8 Ak 5 H: 4K, 38 KW R Oy I #K ( Catalpa fargesii f. duclouxii) | Y& ¥ ( Cupressus
duclouxiana) &, 7 TR E  GEFEFTHE, Mg P L RIAR, EXEH I E (Vica sepium) , —4F &
( Erigeron annuus) \J JL3E( Cepalanoplos segetum) 5 ;76 1L F 3 AARA M, B 2R AEY) F EMHE X , FEME
FRFEY, IR 1350 m i, PR3 18°, 2 oh A KL, LEREE VI 40 om, MY L HEHAER EW
( Camptotheca acuminata) 127K ( Cunninghamia lanceolata) \§k % ( Catalpa bungei) .75 ¥ ( Toona sinensis ) F It
R, BEARE EGE A HE( Taraxacam mongolicum) \BF 354 ( Chrysanthemum indicum) % ,

1.2 Weatiris
B4R R A RBUARRI 2 3 Fh288L, 1l BFEILF A T 1S ARR SR A ; 0. 1T FB A Bk
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Mo B—LIFI AR E 100m™ B 5 A, LR BRI 15 A, ARMEFE 5 A KB, F 2000m’ + 535
TP OMES (0 ~5em) (F1 (5 ~10cm) [ F (10 ~15¢m) 3 ZHURE,2 WER ,3LH 90 V4, K+
el B B P — e i g A SRR AR YR B )5 T 3R BALME IR, 55 — 0 2 AR ATE 2
FLETEAMHLERBRS T TR AR, HARET 2006 473 H 20 HIFH, RIE\EMH THEBHER
B RBHBR AT EANIE R, REHERE LERCRY,10 520 HELEPEESE 3 LM THRE
UL T 45R B VR F e B B T AR T4 &

Shannon-Wiener ZHEHAREL: H = - Y, pi InPi , 3\t Pi 5% i M FP 7404 SR 7400 LL ) ; Pielou 3
SEARRCE = H/InS ,f H L1850, S 9T R B9 Y% 524K Simpson (E8JEHEHR:C = Zn,(n, = 1)/N
(N-1) (i=1,2,---,8) , KA C RAEDMEBEIREL, N RHTT A R B, n 25 L AFRE RS FELL
P RPOR A Czekanowski THE AR : CC =2a/(2a +b +c) ,3H, CC A REL, o A PIFEHIILE BRI R, b
e 73 B A—FhF B A T 55 — P RIS
2 £R
2.1 A[F A 2B R T FR R R 2 AL

3 PN A SR SR T A R AR IR 1 frn, KRBT FAEMYF T 13 5, FH5FT
I 1664 K/m’, 538 10 Bh, RAPHER A M L 5 %, 35 30. 8% ; 58 T pAYF T 14 Fh, FFF
5 8060 hi/m”, 53/@ 10 R, BRHERP IR b % 3k 28. 6% , RABHER T M, (UF 2 Fr, & 14.3% ; 2

B A AR 13 B, P35 F B 6239 K/m”, 4% 8 B, RABH 53R G R 8, &4 3,15 23. 1%,

£1 FETHF AR R TSR (CR/m®)

Table 1 The composition of different land-used soil seed banks ( seeds/m?)

i B e ! I -

Species Family Life form 0~ 5~ 10~ 0~ 5~ 10~ 0~ 5~ 10~
5 10 15 5 10 15 5 10 15

SRREE Scirpus pumilus VWER} Cyperaceae Perennial 104

2 B Pinellia ternata X5 EFl Araceae Perennial 104

ZERij & Plantago asiatica ZEBij B} Plantaginaceae Perennial 52 52 104

BE R E Oxalis corniculata EER EPL Oxalidaceae Perennial 156

K& NE Chrysosplenium macrophyllum FEH-ER} Saxifragaceae Perennial 52

B2k Stellaria media H17$E Caryophyllaceae Annual 52 1196

¥ FF3E Dicliptera chinensis B JRB} Acanthaceae Annuals and biennials 104 52 52

) BE Setaria viridis KA~F} Gramineae Annual 52

41 Bidens pilosa 358} Compositae Annual 2080

o B4, Lysimachia christinae R FE IR Primulaceae Perennial 52 208 156 104

B RE Panicum trypheron KA~F} Gramineae Perennial 52 416 468

B & Scutellaria baicalensis JBIER Labiatae Perennial 52

B Themeda wvillosa KA~F} Gramineae Perennial 312 156

B IR Rostellularia procumbens B JRB} Acanthaceae Annual 1352

i TE Galinsoga parviflora 358} Compositae Annual 52 52

ILHEE Verbena officinalis LHFER} Verbenaceae Perennial 104 52

I, 22 Kalimeris indica 358} Compositae Perennial 156 104

£ I, 5 Digitaria chrysoblephara KA~F} Gramineae Annual 104 364 52 104

ZE 4 Pharbifis nil TETER} Convolvulaceae Annual 52 104 104

Y5 & Rubia cordifolia P E R} Rubiaceae Perennial 104

RMKE Oplismenus undulatifolius KA~F} Gramineae Annual 52

"% Bk Nephrolepis auriculata ' BB} Nephrolepidaceae Perennial 364 52 1300 52

JK Bk Debregeasia orientalis ZFRP} Urticaceae Shrub 52

k3L Acalypha australis KR} Euphorbiaceae Annual 364 208 208 104

¥4 % Siegesbeckia orientalis 358} Compositae Annual 104 52

&% Elsholtzia ciliata JEJE#} Labiatae Annual 104 52

BF B3 Sonchus arvensis 358} Compositae Perennial 780 2028 936 52 52

471 Total 1196 468 3744 2912 1404 5719 468 52

1664 8060 6239
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K7 | LT B 2 ( Themeda villosa) | '& Bk ( Nephrolepis auriculata) , FhF A3 468 Ki/m* 1 416
Bi/m® 435 o BB R T P R T RS 28. 1% (25. 0% ,2 ANk OB AN 5 BURRT R 53. 1% 5 2K
B T RPN B B3 (Sonchus arvensis) , B FHGAF] 3 744 $i/m’, (5B o+ HERF T HE 46. 5% , Ik
HeFb g B 2% (Stellaria media) ,1196 %i/m’, & 14. 8% ,2 AMMESFhTHE M 5 Z A BFp T 61. 3% ; KR HY
HE b B4t B ( Bidens pilosa) 2080 $i/m’ , o5 %27 + fp T BEE9 33. 3% , WAL EFb N B IR (Rostellularia
procumbens ) 1352 Jii/m* FIK K EL ( Oplismenus undulatifolius ) 1352 fi/m* , &5 21.7% ,3 MRS E R & #p
T EEH 76.7% . ERKE A RIFIFIEE 37 B b B SR 75 B 2000 8, IR SRR A pobk - R 1 R
FEANTEREDEME AR 1, B 3 EZRBLIEER K, MFYhd B E ARk, B H R
BRZR, REFPHR, AL T LAZER R AR h — S Y o SR M Y BB =AY B, R A T 3
REA THGES RN R B
2.2 R[E A RS R T AR T

A IE) A 3R PR R 4 R R AP AR AR R B B O — B IR, B I R, (B R B T
—ERMME(ER2) . AN TIRBEEXERNEE T S5HETHRISE I 2 [ BA B &R
(0.4444) FERFFEML 2 a BHEMHEL T, 15 M7 LFERHFAR LREFTRROMEE, 88 17/ERH
EME, MR FEETRENRA, BEEREBHNBENKB TS [ ZEB5 880 HE M %
(0. 4444) 1270 1 52KA I Z AIEE B HGE , W28 B 3800 7 4R B R EUL R 0. 0769,

AR T ERE B, M FHRAHE R ARG E L EEE R 2 R T RES, RETEMHFHEU
IS T I E LIEM TR, X8 T 5268 [ MIIZE O ~Sem ERARIN T E & B AU, 4715
2 0.4 f10.381, XFhRIE 0 ~ 15cm - 3E M7 2H BUAE — 2o

£2 FELMFARE TR T RBLES £3 FELHAARE TR TFERBRESE
Table 2 The seed banks similarities indexes of different land-used Table 3 The quantity characters of different type soil seed banks
soil types and depths as il g SRR SERER £SNEE
LERE AR Similarities index Soil types Species Diversity Evenness Dominant
Soil depth( em) I~1 I~m I-~1 I 13 0. 6640 0.1159 0.1371
0~5 0.4000 0.3810 0.1053 I 14 1. 8560 0.3241 0.2532
5~10 0.2700 0.2667 0. 0000 m 13 1. 5680 0.2738 0.2077
10~15 0. 0000 0.3333 0. 0000 A
Eﬁf%ﬁ 4.33 45.64 45.64 29.35
0~15 0.4444 0.4444 0.0769 Coefficient( % )

2.3 RJE P R 2EEY R T R E T

EHESEYZ T —BEREEIRE T ERRNE S, T HEEE RREEREERREN, 2Rt 55
AR E WA RIS A" . WRERETH A —IGER (R 3), WP SR S B R &
SR RYCILIRA T &R, KBNS TERE |, ARFIARBEZ MY ZHESHSEREENRK,
HERRYGEP] 45.64% , 3 FpRBWPFMBEENAR, I M5 TREH 1 #, KB THESMEERTE
BIMAEE 1, H2EH R 5 RYGEF) 29.35% ,RUILER N AV B AN, MR, 2K
B SR B E S, P EGA T 3744 R/m’, 80— (1% 88 h + BE LB AR T BB 46. 5% , 0 L2
B | Pyt E - EREANRE M2 - R R L 18.4% ,13.2%,
2.4 AFETEHEEEMNTEEERE

S E] 1A R M E B R HIEM TR E ST RRHER T HEh (F£4 ). TEMTFHRER
0~5cm EREZRBE(p=0.022),5 ~10cm .10 ~ 15cm EIRZE R B3 (p =0.001;p =0.002) ; +IEFb FFb
KIEO0~5em BREFARZE (p=0.098),5 ~10cm FRERBZE (p =0.014),10 ~ 15ecm FRERK B FH
(p=0.004)
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F4 FRLIMHNAXBTEARRAHFHE HFHESTESH
Table 4 ANOVA of seed quantity and species in the same layer of different land-used soils

E% e FhFEE 5T ANOVA of seed quantities FhFFh2 4T ANOVA of seed species
Layer(cm) Source of variation ¥ AEE W FE PE ¥HFH BmE i F{ PfH
SS df MS F P-value SS df MS F P-value
0~5 #H[d] Between Groups  760.933 2 380.467 5.344 0.022 10.800 2 5.400 2.842 0.098
#H N Within Groups 854. 400 12 71.200 22.800 12 1.900
B3t Total 1615.333 14 33.600 14
5~10 #H[d] Between Groups  294.533 2 147.267 13.763 0.001 19.200 2 9.600 6.260 0.014
#H N Within Groups 128.400 12 10.700 18.400 12 1.533
B3t Total 422.933 14 37.600 14
10 ~15 #H[d] Between Groups ~ 93.733 2 46.867 10.815 0.002 11.557 2 5.779 9.347 0.004
#H N Within Groups 52.000 12 4.333 6.800 11 0.618
B3t Total 145.7333 14 18.357 13

TEPRFHTFREISHERE O ~Sem W(ER 1), BREM N L ET &M FEEHERK, [+HF
71. 9% WFFFATE O ~Sem J2,5 ~10cm EFFTH08 E 468 hi/m’, 78 10 ~ 15Sem EREMTHE, T+HE
46. 5% HFPF R HTE O ~5cem 2 ,36. 1% WFpF 1S ~10em J2,17. 4% P T 7 10 ~15em B, T H
B 91.7% WFpFHIEO0 ~5em J2,7. 5% BIFP T 4346 7E 5 ~ 10cm JZ,{R 0. 8% Wy FpF 4375 7E 10 ~15¢cm )2,

FEREEMEER G HEER OGS, 190 ~5em 2ERLHEH M, §ZEEYFH
69.2% ,7£ 5 ~10cm +3EHRAAH 7 #, & 53.8% , W#E 10 ~ 15cm LT, BEMTFH L. 1THHFFE
15cm WEE 3H5, LA 0 ~5em JZ2 R E, 40458 11 F, 5 78. 6% ;5 ~10cm 43458 9 FF, 5 64.3% ,10 ~15cm JZ
GHH S 6,5 35.7% . WMHEIFT7E 15cm WBEE 20, 5LL0 ~Sem 25, 0 10H 9 F, 15 69.2% 55 ~
10cm 434 6 Fbr, 5 46.2% ;10 ~15em B H{XE 1 #, 5 7. 7%,
2.5 HEMTEMTEERS R

TIERT PR R T R T B, LA TTARE
B RA WA, A R T A O R, KA 1
R AR AR B AR RAL TR AL, R E B
FKHH 61. 5%, B T AR Y Fb K BR ( Debregeasia
orientalis) (7. 7% ) , [F] B} & 75 Tf B4 ) B 25 A 9 ' Bk
( Nephrolepis auriculata) K& K4, 7] WEN N TIHEE
BAOWEH TR, BRI R T HA A 2LE, 4
FEBWERFI, BEK2 a AR T+ £
A ER BT R 50. 0% , T 1 AR A AR B ¢ 1 D LA Annual 8 142k SR 2 42k Annuals and biennials
BT 15.9% ,1 SFAER 2 FEERE 7. 1%, M S Z4% Perennial @ HEAR Shrub
ERBHE B R YR T RS E S  FERP A
A GRS, B3RP | EEEYE T RS & 53
8% , M ZAEAE AN YIFPK T 1R 38.5% ,1 81 2 4F4
BARGET.7%, NRAMPIKA 1,1 FAEREYFRE T REEE, MBEEEREREENKGES, X5
Kosola! ' S BREBHIEAT IS AL — 50, LA I ERRRE) AL T4 1 15 110055 2
1 ETHREBEHEMM D 2 o 5, K HIER T RN YR H BB R RS 2 R E TR,
3 HZits5ig

KBRS RS R AN ILEARRAT , T HE 1664 R/m’ BHHEM 2 a +1HF 2575
FHHE 8060 Ki/m” , AT FPFHEHE 6239 Bi/m’ , WA TR T EE/NT BB 2a 138 585 + %

B 1 AR A R R 0k 7 A 1S B
Fig. 1 Life form distribution of different land-used soil seed banks
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T, EEREBHRE —8, A TR EN R T EM T EKE /DT TR KB HHE bk, 22
E U F e aa U A S R PR B R R T R B ERN . BT TIRE S, B s
o PEIE A E AR YRR A &3 LD UM AR A R B R B ARE . IR DK E M PR YA £ M
Be, DR E M T4, LISk B A B R FRE KNS,

AEFI SR LB 7 E PR T FE SR ERE S5 B R A SR BT B LIRE T ok, 258
MEFEET, —BERT,ESRBERNFHFEOHZHEERER. ERBTMRANSEZALES)
T, R TR B, Wb R, 458 Connell H B THMEUL

7= ) BE B B 3 S5 A [F] E R R 5 0% L3R R A A D PR A W B . 25 R FE B
P FROLRE, BRI R IR E AR R R, B R TR, B TR FREE 5N,
FEA TR F AR, AR AR TR SRR, ERER T REREL
BAEET | TR 7 AR B DR T R R SRR R B AR

TIEEME P FELIEETE DA, K8 1 sriE S mR, & F adiE &, i SRR E
AE,HEE2HTKNERM, XRELIRRL, BHRHE, R RE, B FELFEEINRRE., FHITER
PRI —E N E R A=, TR B B, BZERBE , W RIEEARH R EESE K, # T TREM AL
BREEAIMGAE , S Rb TIRAEHE TR DA R R W P, B TR E " . KB EEERHN
FIRBAT N, MR R FEARE LR, B TRETN, BE R EPRFLL L AR EARNE,

BURE AR BURE I ] R 3R 88 22 vt TR F R = A . BRI R 3448 2 1L R FEE RS
N, PR LA B SR B AR 2 B 400cm” , 38 B B BE 137 32 B 500 ~ 600cm’ , S 157" 30 G ARAF
BUFHIZRARPY, 0 HAb- TR X RIS BB T AR, AN 15 ~20 4> 1000 cm® +4E 2 8] AT 4R 4 R 253
R FERFENS %, AKREE LB BRE 1000cm’ , M3 TR ¥ 58 # 0, ZBEEERE L. B
SRR AN, EE BT EE BRRIBNTRERE, B R 1000cm’ HBRHETRKEEA L, HEMHTE
BAWER} A A AL B , — BB R E HM PR EESMNTFEMTHRERD , EmkBE RS
YR FHEA TR R, B FRRIR & ZE B g E I RS A R s s 1 80 7 R A2 B &5 FF
ER REERETHIMFREHBR, BEHRANNTHERSZ A 1EN TEERELESHREE
=AY,

HL X A B T R R AR VR B B RV RIS I B AV R Y BT T Tt U B B L AT AR B THAR
HGREMHERY . WBEEME 5 TR F AR FAEEERE , AL R SRR AR B TR
B AATEBNEMNE, K8 | WM FEUSEEEARNE, HER TERIEY , 8RB T LA TREEE D
B, mRE N B FHE TRy, EARTMAREER LTS, L@ EAR D EREY £, 3R R
ARLBILE, A YA KA BB RS R R, 5ZEHE" SRR, WE—ERE L35
YN REA TG ES 2N B, 3 LB ™E , [{CRI B AWK E IEEEATTH , UA6E 451 3
BHEYIR, T YA RERITEE,

AR K E A B EHR— R E MRS, 5% L A 5 AR A F T RE AR EE B
BEEN LI TFESFHAE L EMN FEFRBEANR
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