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Comparisons of species composition between soil seed banks and above-
ground plant communities in the dry-hot valley of the Yuanjiang River
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Abstract: The relationship between the seed bank and aboveground communities has attracted much interest
among plant community ecologists. The objective of this study was to address the relationships between soil
seed banks and aboveground plant communities by comparing the species composition in the dry-hot valley
of the Yuanjiang River. Typical shrub-grass communities in the dry-hot valley were selected and five plots
were established in upper, middle, and lower sections of the Yuanjiang River watershed. A total of 100 sam-
pling quadrats were collected, and plant communities were surveyed. In addition, soil samples were collected
in three layers (0-5 cm, 5-10 cm, and 10-15 cm) in each community sample. The seed banks from the soil
samples were germinated in the lab and species were identified. The results showed that (1) 76 plant species
belonging to 25 families and 64 genera were found in the aboveground plant communities. These species
mainly belonged to Fabaceae, Poaceae, Asteracce and Euphorbiaceae. (2) 33 plant species belonging to 14
families and 32 genera were found in the soil seed banks. These species mainly belonged to xeromorphy
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Gramineae. (3) In three soil layers, the proportion of the surface soil seed banks was the largest, and the
numbers of seeds decreased as the depth of soil increased. (4) For each plot, few common species were found
between the soil seed banks and plant communities, and thus their similarity is low. In summary, there were

no significant correlations between the soil seed banks and aboveground plant communities. Moreover, sev-
eral invasive species can be found both in the seed banks and aboveground plant communities.
Key words: dry-hot valley; soil seed banks; above ground plant communities; species composition; similar-

ity; Yuanjiang River
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Fig. 1 Distribution of the sampling plots

1.2 HgERFE

AR PR FIAE BRI SRR AE, IR e VLRI T34
TS XA BERE A, R BRI AR ). &M
IR 2= R EOR, BRI THER BB, FRONFE
ZEEHL, Wik, N1,396 m; BEHL2 A TRE M,
MR CN467 m; FEHL3 N ICIIFERL, 4R 9402 m; £
oAy F 2O BE N, FONZOFEHL, W NT35 m;
FEHLS L T B 5, FROVTCBIFEH, kAR, A
241 mo HUREIS ™ BRI 7E T ] 2 (0 HE R WAV
R, DR IH EORE 8 3% T b PR YT R 3 LR B50-200 mif)
B HEAT

K FH SRR b (5 P A, 1995; B4

ARV B 52, 1998) % JCIL T #0 ] 25 B N V& 32047
WA, PEHURR R IE SR B A 50 MO 4
& E AL B AT BRI . 25 FEH N BE LA B 545 mxS
mPEET R EEARZ, 15451 mx 1 mif)/NEE 7 £ 5
AKE, SR — LB E 1007 . 0BT
W RS, B, Mkm . SESER, 5
FGPSEN L 4 JE AR =
1.3 TIEFFEEFINEAE

3 2 O BURE T-20104E5 A 91k T . #EIX
AN B, BTN IR RO A, T
EIRARE RN, R b Hag A+
AT, ER A R T B A EURE I [A)
(Leckie et al, 2000; %1 50 8], 2006a).

1E FIRSA R NS mxS migAE 7 bl
HLE3AN E & (Lavorel et al, 1993). 2R J5 A1) 13525
FERE, TEBREANFE5900-5 cm. 5-10 cm. 1015 cm=
EREELHE, T IR, W EARAE, el sk
= NT, PAB R .
14 TIEMFERAASIR

KR ST Rk R R B AT R .
BARBRAy: B LR rra e, R, X
T e LA R I S PG o I RE R R AR e, R EA
IR RS R, LR P 7 A 52 4173 (Holzel &
Otte, 2004; Adams et al, 2005). ¥ A [F 2 L HE% E
Bs s T EHAALIN13 emfEBRIEE N, BEAME
IR TSI F5-6 cm 5 [k )% Ab B 1 T Fh 1
FFR (R E TIEIE150°C KT 148 Pt
4hjERE)). T = MR = MR T R, HE
1E25°C-35°C 2 ], e IEH — 2 & fiE St
RIFMESAAER, BibHdh NG5,
TFRZFWIR, RREUEK, LN E R R
Ho —HARFH R, WA E IR, %E
VIR A IR T Y. TR, FEETH
&, bW R EY AL PR R . AT
B2 ZHPARAEYEKE, KGR Lt
TR A, GReLdH AT g MM, HE LR AHE
AT R 5 45 A R SRR (R B AR, 1997).

FEBHFER Y KT, BrCCRER)
BERE S X T20 R 76 44 JE AT IR IR AL B AR A, R ik
Go b BT R AR RTEE . R SEIR M IREE B3
A IFiaRrsi 26 A4, wijG3LRes 73N



434 4 W £ K Biodiversity Science

524 %

1.5 HiEE
1.5.1 TIEMTEZEMG FEYEEZENE

P72 2 Fe BT AR B MR . RS
HOAR B B R G (R 2R S R T T AR B R
NSRRI TR . BT ORI R R
B A KRR A R LE A7 AR N % B Ay
BB SRR B (SR VI, 2009), RIEAAT T FL(S) Y ke
I AEEW), BID = N/S (RKE, 2000). E:FHi
TR/ R % FE AR bR AR, Z 2R, %
JEE B AE 0T B 9 5 AR ) B B R AR (R,
2009) . ASHIF 7 H R VA R T R A A T7 N A A
B2 5T AR L
1.5.2 tBINES

A 7t R F Jaccard #H AL 14 28 2506 70 VL - #i i
A5 A [7 E B DB 1) 38 b 1 2 A AR AL DA % T
—BEVE G R S AR VR AR L 3t
17Tk 4T, 2004).

JaccardfHAME R g = c/Aa+b+c); Sorensen
I R g = 2 cAa+b). HcHFIAFETIE
HIVIREL, o NAFAE T RETT EAFAE TRETT e i)
FhE, bRAELE T RETT kR AAEAE TR A3
(K4, 2004).

HR A Jaccard AP JRHE, ¢ 20.00-0.258)
WAFBL, 2gM0.25-0.500 2L, Hgh
0.50-0.751f Jy i & AHALL, ¢ 790.75-1.00 1 ) AH
LR #R S, 2010).

1.6 BRSO

AHIE 5T K F SPSS 13,0060 A 77 £ 48 A1 S 56 £ 48
BT 0T T 2 AR AR DA AR B 5 7 1H
AFFE RS AT AT 255 JE 0, B LR AES 4
Wilcoxonfk FIAG 56 75 34T 77 22 0 W B ke B o i 4rb
JE I 2 P [B] U5 o3 A R 2 R L R S TR
FC V2 P 2 B IR DR, 26 4T PearsonAH G
5 o

2 &R

2.1 Hb EEMEEFEARK

JCYL I 3T FA 0] 20 E B A 7 B T i 3, 5
T6FEY, BT 25Ft64)E (P 1), Hh G RR21F,
5O ) R R R B 27.63%; KA ER10FN, 5
13.16%; %5 BLofh, 5 11.84%; Kakkl4Hh, 5
5.26%. PHELEL. PEERL DEFERL. BERILE3

B, %153.95%; BIEAL. Sk SRS SR, &
172.63%; HAR4RY R E 1R, 3 518.42%.
P O] AL, 29 R P A A2 b 2 A v 7 D SR}
W, WEARN RARN R KRR, RARLR
.

2.2 TIEMFERERHE

P by R 1) R AE L B SR 1 TR
Bl 7R B G B0 B R ER >, 2R
. ST RIEAE SRR TR E R OR, N
2,026.67+130.13 %% /m*; 1M A7 T ¥ 9 76 PH A 3t Fof
TR RAK, 1Y 9486.67£70.40%1/m*. +IERh T
R E T B REW, . Brf. Juil. 4
T RN TG RA fR) L B b T P 22 R B (o = 12,703,
P=0.013),

BEAh, AR ) 3R o o A R R
B2 RIBR(MER2). B #rP . Joil AL ()
K Hby - 338 il 5 22 o 41 35 5F (Heteropogon contortus)
FlEESE B R R, B R RI30% L, A e
TLI 3 TR ETE R 1 76.09%:; 1 KHLE R L
FETCPH R, HAEH- AL AR T L35 SF A&
5 HARYI R R E R R E B TR AN A,
FhBES R 2 IH) 22 7 B3
2.3 HIEFPFEMAARK

YDA A S o e A i B 2 R SRR
IR A A JCTT IR I T A 25 B B VE R
77 W SR T R B33 RS, BT 148132
J& . Hrh ERMIAG RS TR, 4 5 AR R R R
21.21%; ARARI6HH, 1518.18%:; i 2Rl A Al
B2, 4 476.06%; HAMORLE A 1R, S
27.27% LRI, %X A 3R FE AR A AR
FEEPEGR  RAR R DS D BRIN,
IR E. A, RARMNE R
(Brachiaria eruciformis) ZEH CHLHE . KEEEH
KGRI KT
24 LTEMFEEESHAE

A 2T (R 7 L 4 1 2 B i L 8 R 4
kS, 3R B rp R R E AR T A AR
TH0-5 cm)H, ZE R I R A B R R
f57.8%LA b, Ti5-10 cm. 10-15 cmt 2404 B
P (31D,

25 AREHMETIEMTFEESR
TEIL T PR 25 AN [543 b 5 M BE 9% 3 R 1



FaW R EIIAE: JULLIATIE T FATT 43 e N L 3R 7 e 5 1 AR R R A A B AL 435
Rl TITHRARTEEEMFET RN FEZEEENIHFEM) MM FEEE S L ETRLRAENEES T

Table 1 Vertical distribution and percentage of seed bank density (seeds/ m?) at different soil depth in grass and shrub communities

in the dry-hot valley of Yuanjiang River

Wi ¥z Br iR ARG JGFH Czhi-Square p
Layer Xiangyun Xinping Yuanjiang Honghe Yuanyang X

0-5cm 1,313.3483 8 706.7:1554  4933+116.5  420.0857.1  326.7+37.1  27.646 <0.01%
Py @B T L 64.80% 65.43% 80.44% 57.80% 67.12%

Seed density percentage

510 cm 426.7+41.9 240.0452.4 100.0£23.9 193.3£50.2  106.7+33.0  26.822 <0.05*
Py @B T L 21.05% 22.22% 16.30% 26.60% 21.92%

Seed density percentage

10-15 cm 286.7460.1 133.338.6 20.0+14.5 11334350 533+23.6 23.616 <0.05%
Fhy R oy b 14.15% 12.35% 3.26% 15.60% 10.96%

Seed density percentage

R2 I FHRAATEIREM A TR FhF E R AR IR
Table 2 Similarity index of soil seed bank among five differ-
ent plots in the dry-hot valley of Yuan River

Mz v JCIT ARG
Xiangyun Xinping Yuanjiang Honghe
Br7 Xinping 0.292 - - ,
Jt{l. Yuanjiang 0.217 0.167 - -
£137] Honghe 0.292 0.200 0.400 -
JCFH Yuanyang 0.208 0.222 0.462 0.467

JEE B Jaccard #HALLYE R EUAE0.167-0.467 2 8] (F2), kb
THSEARAIK o thAh, AN [EIRE R - 58 7 12
0 FEARLPAE R /N SR 7R HE R AT A 1) = 38 128 A AL
PEAFDGH 2 /5, T B A b 1] (0 A AL 1, B P 25
I (P G T S3h  E AR AV, R AR AL
A
2.6 TEMTESH EEENXR
2.6.1 TIEMTESH FESEZAEINME

FH3 AT, JVL T FA00 7 B M Hh b v A
TR AR RS, RIS
T & 1) Jaccard AU R 20T T-0.083-0.167 7] . it
BF b b T 3 R B TR B AR — 8
HER, (HRZEETIRAA K. thAb, SAFEHLTI 7

onm UL

®3 TEMFESH EREEHBEMLLEIAREBNE R

45 AR LR BTV R A R £ T A T
PERIREDF (M1, BEs2). AR, ol
g PR S B VR AL e, FLOONAE
N 2L R, AETTIIRE AR MR R AR(ER3) . X
Ut ERE WBEVE AL T v, BBV S S Rl )
VIR H A BRI Z 5, AT ALK
TEILIA T B R (P = 0.396) Hi (P =
0.659) JLIL(P = 0.769) ZLin[ (P = 0.884)F1JGFH(P =
0.156) 5 3 () 38 M1~ P 2 B2 5 b L AL WD R 9 12
WA R AR
2,62 TIEMFESH FESEMANREYRA
HhRNAZR A 65, BRI %6 (Galinsoga par-
viflora) ~ /)N ¥ % (Conyza Canadensis) ~ & ML #
(Chromolaena odorata) « 4 W i (Synedrella nodi-
flora). K37 ¥ (Euphorbia hirta) KW % (Eucalyptus
robusta). AL FREEA IR B, BVETEEL,
RHLEA 5. R T o, R IR
NEFL RHLE. KBE. SRR, DR RS
FhE. th EREVE 3R AR AR TR RS, H
fiby B0 FE A 3B DT R R AR, T 5 A3 A (A IR
B /NSRRI F0) I R AE 38R 5 B A AR

Table 3 The common species percentage and similarity index between soil seed banks and vegetation

FEHE SRR i L RRERT i A7 I G TR TR T AL % Taccard FDIEZRHL
Plots No. of common % of common species in above- % of common specie in seed banks ~ Jaccard similarity index
species ground communities

¥z Xiangyun 7 22.58 36.84 0.163

#1°F Xinping 4 13.79 3333 0.108

Ju{l Yuanjiang 2 11.76 2222 0.083

2137 Honghe 5 20.00 41.67 0.156

JGPH Yuanyang 5 20.00 50.00 0.167
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IR B b1 P 2 P e, AR T Ve i B
PIRERE K X o 51 S P 2 8 N 2H s 22 S P D PR
ZFE, B ERRGERMERMESFZMN E R
(GEAESE, 2003; X|5rtE, 2005). AKFHet &5
i IR T R FE A R S R, TR iR
EIPTLIE 2 VLT R B N KT A 0™ H (&
PRI, 2002).

Uk Ak, P 2 P B SRR R B N vk, T
ReSe Ry I R B RAMY N F, BEAMHEY)
[Tl AN, R R RS ER E &
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RS R FAEL N — BN A5, fEEAEM. T
BK. sl ERER . RER RS R, 2
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E L3 B (R R, BhiE ek i E, X T]
B 5 B0R 2 L b ae i R R T AR D 1 R
[%|(Donelan & Thompson, 1980; Milberg, 1995; i
FIANFE =, 2003; TKISEE, 2004).
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AT T 4 FE 3R W O 0] 4 S5 1 2 R b 11
Rl B S RS I IR AR D, AR B
IS, JF B AIgph 7 R S i B A
EHM ZE RS AE N — RO EE
& 2003; ZEEWS, 2010), A A —B(F M E
T8, 2006a; 5KEFILE, 2008). i AR 5 ) R
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[, BFFCTTk M 225, A PR AS B (1) 4 P2 R AE
Fr 2 B 22 7 (B 215, 2008)

AR 5T S 718 T YL T #0458 b b B VR 1R 4 Bl 4
YIRT 48 Hh 7 PE I 4. Whipple (1977)% 145
Pl e S Hh EREIE 0 R N3FE L (DA FIT,
AR, QAR T, BAMKE; QA &AM

To AR RT I OV T F0] 2 HE B IR A 7 R
W R I SEAA R 3 A0 155 -

(OHHLF S . M EL (Arthraxon lanceolatus)~
%25 F(Dodonaea viscosa) < SHLFEEZERY) RIS BE H
PLEHL FREE R, AEE T LM TR, AKX
BEW R Bh 7= B AR i

(2) 1l 35 WK (Triumfetta rhomboidea)ix — HE A W)
FRLERE = AE b B P vp B il A7 A, E0S 3 E A
B AN R BA RIOZ R . [FIFE, LR
MR RKIE Y, W4n 12 B 5 (Carpesium  cernuum
var. lanatum) HWB-EL(Hypericum japonicum). 15 H-
(Xanthium sibiricum)%5, JRELE IR+ FE N S
AL, BrEH ERFE R E R AR ]
A AT 1K L1 52 A1 B8 PR () 5 Ml sl 0 o i K
oM MR R R 20, a0 8K 5 264 TR
%% (Fenner & Thompson, 2005).

() B 22 A7 AE T A B Hh i AR AE B PR
ok I ECR A AR D, a0 & B S (Cajanus
scarabaeoides)~ J(Neyraudia reynaudiana)= . It
Gh, FEHL N AR D B B HER TR AR M, WiiR &
(Tamarindus indica) « 4 H F (Phyllanthus emblica)
S, FEFR T PR A R SIS v B B A kI FE A I el
1, XL RhE R B R A LI E? JIFRIRA
W5,

SRS, & s Igem 1 B 5 BV K
Y RRAFAE 2 S (P SR K2 2 D7 T ) (1) T SRR A
(1) JR BR A4, AR EAE — AN SEI8 s 2 BT A R A P 25
TR EBE RO T K5E), FECIE
Fh—F e () — e PO B B ., AT BT BEARAY T
— e b1 R I Fh 2H B (Pekas & Schupp, 2013). (2)
TR B R R R AR AR B A RS, T2
AR B B BOR IR R, R A1 P 5 347
W& IR A — 58 B 22 57 A B W AN g 2 1, 2000,
Wang et al, 2015). (3)H k5 M+ FEEAT ELE ()t
B A R A R — OB RS IR, AEYF A
KIS (AR 22 5, DRIUG AR AT BRACAS T R4 R P Fh 2
B, I HLE A BORE TR 1 K/t 5 i) = 3 b1
AU 2 b 3 7 A A 2 s PR AR AL 285 SR (R T 4,
2005). (HNEMTHAEA W L EMFE S
i AV A 2E R 22 e ) E i R — (Willems,
1984).,
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3.3 TIEMFERNERFHS AR

ZIX ) E BRI F R4 . /NER
THLEL, K EAE. M EREE R RIVETEEL, KL
AR FIM, T LI R R R I N E R K
FLE Y5, 4% SMEE AR i, Hh |
FEVE TR I3 M NAR FE RN BR T 8 T8 B A0 At b 2
TE L PErp A AR, MR AR3MCERS . D
Y HURIR 420 ) IR AE 3 PR v oA R o R T
W, —ENZHEYBA —EFF A LR T, ATLA
N IE LA N AR SE TR S A .

— AR M, A E S . 5 (Digitaria san-
guinalis)~ &N E% (Saussurea conyzoides) W
R (Phyllanthus urinaria) 7 MR FSE I8 5 PR
N BEZ, WEETEBUH R EOR R A L3 R0 PR
W, WK TS RO B . H G, AT
5, BEIT X B A HE AR RE TR R A A
FIECEIEL/N, TR FHRETE BORR A 3T R 1 B
Bl . R RPN BE T S S AR H B A
BEARYIFHIE] )55 5 e 158, (AR — B IT IR AT
Ho
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Appendix 1 Density of shrub and grass communities in the dry-hot valleys of the upper, middle and lower regions of Yuan River
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Appendix .2 Soil seed bank density of the shrub-grass community in dry-hot valley of Yuan River
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Appendix 1  Density of shrub and grass communities in the dry-hot valleys of the upper, middle and lower regions of the Yuanjiang River

B L/ LU Hb A IREE 5 B A (BR)/m?) Chi- P
Family Species Aboveground vegetation density (plants/m?) Square

o HroF JGIL EART] Jok

Xiangyun Xinping Yuanjiang Honghe Yuanyang
T SR Total number of species 31 29 18 25 25
R Total plant species density in each plot 91.75+7.78  99.54+15.87 113.06+18.68  98.28+11.22  109.94+9.45 1.888  0.756
AARI Gramineae 352 Heteropogon contortus 52.60+1.88  33.00+5.45 79.13+12.41 83.33+£13.64  45.93+4.35 14516 0.006**
AAEL Gramineae 2% Bothriochloa ischcemum 0.06+0.06 — — 3.33+2.56 — 9.063  0.060
AAEL Gramineae 3 Eremopogon delavayi 0.33+0.33 — — — — 4.000  0.406
AAFL Gramineae F L E Arthraxon lanceolatus 4.93+1.36 — — 1.87+1.08 — 33.202  <0.001***
AAE} Gramineae 43 Eulaliopsis binata 0.73+0.44  — — — — 12.000 0.015*
AAE} Gramineae HiftEFi % Deyeuxia arundinacea var. laxiflora 367090 — — — — 40.153  <0.001***
AAFL Gramineae %75 Cymbopogon hamatulus — 0.13+0.13 — 0.13+0.13 3.041 0551
AAFL Gramineae L Bothriochloa pertusa — 24.80+8.49  — — — 36.485 <0.001***
%%} Compositae 8% Galinsoga parviflora — — — 0.06+0.06 — 4.000  0.406
%%} Compositae HAERE Blainvillea acmella 0.13+0.13 — — 0.13+0.13 0.40+0.40 3.645 0.456
%%} Compositae JisLR Crepis phoenix 0.20£0.14  — — — — 8.108  0.088
%%} Compositae /N B Conyza canadensis 0.93+0.44  — — — — 21112 <0.001***
%%} Compositae KHLE Eupatorium odoratum — 0.67+0.67 — 0.40+0.19 0.33+0.16 10.582 0.032*
4%} Compositae &% Synedrella nodiflora — 0.27+0.15 — — — 12.329  0.015*
%%} Compositae HbJJHE Elephantopus scaber — — — 0.47+0.35 — 8.108  0.088
%%} Compositae — 140 Emilia sonchifolia 0.13+0.13 — — — 0.06+0.06 3.041 0.551
%%l Compositae '} Artemisia japonica — — — 0.33+0.23 — 8.108  0.088
R} Leguminosae HLIF RS Indigofera linifolia — — 28.20+8.49 0.33+0.27 9.13+6.92 18.517  0.001***
7l Leguminosae T %% Zornia gibbosa — 0.27+0.21 0.06+0.06 — — 5526  0.237
E#} Leguminosae KA EE Indigofera cinerascens — — — 0.47+0.20 — 21.119  <0.001***
EFl Leguminosae b Crotalaria ferruginea — — — 1.00+1.00 — 4.000  0.406
Al Leguminosae #2497 Lespedeza cuneata 2.93+0.64 — — — — 50.466  <0.001***
Al Leguminosae H AT Cajanus scarabaeoides — 2.60+1.08 0.87+0.43 1.00£0.32 0.53+0.47 18.025  0.001***
vk} Leguminosae = ri4: Desmodium triflorum 0.40+0.24 0.20£0.20 — 0.33+0.19 0.06+0.06 22.489 <0.001***
vkl Leguminosae /NEFE Rhynchosia minima — — — — 1.53+1.13 8.108  0.088
7l Leguminosae /N = i 4x Desmodium microphyllum — — — 0.53+0.27 0.67+0.67 12.337 0.015*
Rl Leguminosae [ HE LG8 Desmodium elegans 0.27£0.21  — — — — 8.108  0.088




B LU b AR 5 R (A (FR)/m?) Chi- P
Family Species Aboveground vegetation density (plants/m?) Square

[EP B JGIL EART] JokH

Xiangyun Xinping Yuanjiang Honghe Yuanyang
E#} Leguminosae Z53JE5. Alysicarpus vaginalis 0.27+0.21 23.73+1156 — — 0.73+0.54 16.932  0.020*
E#} Leguminosae 111 %43 Desmodium renifolium — 0.20+0.20 — — — 4.000  0.406
E#} Leguminosae I Indigofera pseudotinctoria — 5.27+3.11 — — — 16.660 0.002**
Al Leguminosae #:JIK Cassia siamea — — — 0.13+0.13 — 4.000  0.406
%} Leguminosae . Uraria lagopodioides — — — 0.13+0.13 — 4.000  0.406
F} Leguminosae Kt 1L iE Desmodium sequax — — — 0.80+0.50 — 12.327 0.015*
Al Leguminosae WA Indigofera atropurpurea — 1.27+1.02 1.13+0.93 — 1.40£1.26 5.445  0.245
&Rl Leguminosae KT Jr#k Flemingia macrophylla 0.13+0.13 — — — — 4.000  0.406
Al Leguminosae JUILALTFAY Campylotropis henryi — — — — 0.06+0.06 4.000  0.406
KKl Euphorbiaceae K473 Euphorbia hirta 0.40£0.27  0.13+0.13 — 0.13+0.13 0.80+0.35 9.260  0.054
KukA} Euphorbiaceae H 4% Glochidion puberum — 0.27+0.21 — — — 8.108  0.088
KA Euphorbiaceae "FEE Phyllanthus urinaria 247+1.07 — — — 19.00+4.64  58.395 <0.001***
KakEl Euphorbiaceae 417 Phyllanthus emblica 1.00£0.41  0.06%0.06 — — — 21500 <0.001***
PRl Cyperaceae JKIRI Kyllinga brevifolia — — — — 14.47+5.99 40.149  <0.001***
PRl Cyperaceae LR Fimbristylis yunnanensis — — — — 1.4741.33 8.108  0.088
JFEEL Cyperaceae P Fimbristylis dichotoma — — — — 6.40+3.44 12.327 0.015*
Hi%%FL Malvaceae W {eke Sida acuta 0.13+0.13 4.33+1.80 1.13+0.65 0.06+0.06 — 31.355 <0.001***
#iZ%R} Malvaceae FRA€ Urena procumbens — — — — 1.40+1.33 8.108  0.088
#i3ERF Malvaceae P Sida szechuensis 0.20£0.20  0.53x0.29 — — — 12500 0.014*
JETEE} Labiatae B4k 1+ Elsholtzia rugulosa 1.40+0.52 — — 0.13+0.13 — 25.689 <0.001***
JEEEl Labiatae B4 3E Rabdosia eriocalyx — — — 0.06+0.06 — 60.000 <0.001***
PRl Rubiaceae BT # Leptodermis potanini — — — — 1.27+1.27 4,000  0.406
PRl Rubiaceae FI7EdE 5 7 Hedyotis diffusa 0.47+0.35  0.06%0.06 — — — 5573  0.233
L FRFRL Verbenaceae #1337 Vitex negundo var. cannabifolia — 0.71+0.32 — — 0.13+0.09 12.652 0.013*
vkl Verbenaceae 1114L37 Vitex quinata — — — — 0.13+0.09 8.108  0.088
EHEL Selaginellaceae 1 Selaginella tamariscina — — 0.13+0.13 — — 4.000  0.406
¥EERL Asclepiadaceae I/ Calotropis gigantea — — 0.0620.06 — — 4000  0.406
AL Anacardiaceae A Pistacia weinmannifolia — 0.13x0.13 0.0620.06 — — 3.041 0551
1Al Rosaceae # B4 Rubus xanthocarpus 0.20£020 — — — — 4000  0.406
%l Moraceae HA R Ficus tikoua 14.73+16.66 — — — — 16.662 0.002**
ToiB TRl Sapindaceae 7%= Z%¥ Dodonaea viscosa 2.20+0.35 — — 2.67+1.48 0.93+0.28 33.192  <0.001***
Jiefe R} Convolvulaceae 1 TH: Evolvulus alsinoides — — — — 1.40+1.40 4.000  0.406
S o e A 1955 Commelina communis — — 1.20+0.77 — — 12.327  0.015*

Commelinaceae
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e Wb R B (A (FR)/m?) Chi- P
Family Species Aboveground vegetation density (plants/m?) Square

e HrF JGIL AT JGFH

Xiangyun Xinping Yuanjiang Honghe Yuanyang
ZIEHRL Nyctaginaceae 400 Boerhavia diffusa — — 0.330.27 0.33+0.27 0.73+0.60 5583  0.233
b7 Bl Menispermaceae FEABH & Cocculus orbiculatus var. mollis — 0.06+0.06 0.33+0.23 — — 5573  0.233
AAFL Gramineae HI#475 5 Cymbopogon hamatulus — 0.24+0.10 — — — 18.147  0.001***
AAFL Gramineae JESF Erianthus rufipilus — — 0.06+0.06 — — 4,000  0.406
AAFL Gramineae 2K Neyraudia reynaudiana 0.08+0.05 0.03+0.02 — — — 6.878  0.142
Al Leguminosae 2 & Tamarindus indica — — 0.01£0.01 — — 4000  0.406
Al Leguminosae H 15T Cajanus scarabaeoides — 0.06+0.06 — — — 4,000 0.406
&} Leguminosae ;5 Indigofera pseudotinctoria — 0.28+0.27 — — — 8.333  0.080
.kl Leguminosae B JIAK Cassia siamea — 0.02+0.02 — 0.05+0.04 — 5790 0.215
Al Leguminosae H#{£ Sophora davidii 1.68£1.68 — — — — 4,000  0.406
25k} Malvaceae i EEHL Sida szechuensis — 0.01+0.01 — — — 4000  0.406
Hi%EFRL Malvaceae W 1eke Sida acuta 0.20+0.20 0.32+0.20 0.02+0.02 — — 6.818 0.146
JETEE} Labiatae B ALK Rabdosia eriocalyx — — 0.02+0.02 — — 4,000  0.406
KukA} Euphorbiaceae AHF Phyllanthus emblica 0.07£0.03  — — — — 13.091 0.011*
FE# KR Annonaceae 23 H, Polyalthia cerasoides — 0.02+0.02 — — — 4000  0.406
H2E 5L Mimosaceeae 1A% Albizia kalkora — 0.01%0.01 — — — 4000  0.406
%j %} Compositae “KHLE Eupatorium odoratum — 0.53+0.11 — 0.09+0.05 0.02+0.02 18.129  0.001***
HF} Polygonaceae HIHRAE Rumex hastatus 0.09+0.04  — — — — 13.028 0.011*
WEERL Asclepiadaceae 1)\ Calotropis gigantea — — 0.02+0.01 0.03+0.02 0.03+0.02 6.685  0.154
MR Anacardiaceae E& A Pistacia weinmannifolia — — 0.050.02 — — 13.028 0.011*
T Ji 3% F} Lythraceae IFF4£ Woodfordia fruticosa 0.02+0.02 — — — — 8.333  0.080
PR} Rubiaceae JKEH Wendlandia uvariifolia 0.05+0.03 — — — — 8333  0.080
17} Rosaceae PN R Osteomeles schwerinae 0.02+0.02 — — — — 4000  0.406
2%k} Moraceae B Broussonetia papyifera — 0.16+0.16 — — — 4.000 0.406
Bl Ebenaceae ZHiHli Diospyros yunnanensis — 0.02+0.02 — — — 4000  0.406
BEEUREL Myrtaceae K% Eucalyptus robusta — 0.01+0.01 — — — 4,000  0.406
ToiB TRl Sapindaceae 7%= Z%¥ Dodonaea viscosa — — 0.03+0.03 0.11+0.05 0.29+0.03 17.862  0.001***
Lh#ERL Verbenaceae B3 Vitex negundo var. negundo f. laxipaniculata — 0.03+0.02 0.19+0.08 — — 14.801 0.005**

***p < 0.001, **P < 0.01, *P < 0.05.
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Appendix 2  Soil seed bank density of the shrub-grass community in dry-hot valley of the Yuanjiang River

PEs EEY BN i PE % B (Ri/m?) Chi- P
Family Speices Soil seed bank density (seeds/m?) Square

[EP B JGIL AT b

Xiangyun Xinping Yuanjiang Honghe Yuanyang
YiFh B2 Total number of species 19 12 12 10
YR T34 2 % The mean species density in each plot 2026.67+130.13  1080.00+339.87  613.33+196.52  726.67+118.51  486.67+70.40  12.703 0.013*
ARAFL Gramineae 1753 Heteropogon contortus 633.33£114.02 373.33£112.25 466.67+222.86  240.00+75.57 40.00£12.47 12.893 0.012*
KAF} Gramineae LS Arthraxon lanceolatus 173.33+41.36 6.67+6.67 — 60.00£26.67 — 17.681 0.010**
AAFL Gramineae 5.3 Eremopogon delavayi 120.00+73.48 — — — — 8.348  0.080
AAE} Gramineae WKL Brachiaria eruciformis 46.67+16.99 — — — — 18.130  0.010**
AAFL Gramineae O Digitaria sanguinalis 326.67+92.73 — — — — 23.659  <0.001***
AAEL Gramineae 1% Pennisetum centrasiaticum — 160.00+48.76 — — — 18.113  0.001***
Gl Leguminosae M4 5. Crotalaria albida 6.67+6.67 20.00£20.00 — — — 3133 0536
EFl Leguminosae B Uraria lagopodioides 6.6716.67 — — — — 4.000 0.406
EF#} Leguminosae #H Xanthium sibiricum — 6.67+6.67 — — — 4.000 0.406
Gl Leguminosae ¥R & Crotalaria pallida — 113.33+113.33 — — — 4000 0.406
Al Leguminosae 43 =-& Eriosema himalaicum — — — 13.33+8.16 — 8.438  0.080
&} Leguminosae #2497 Lespedeza cuneata — — — 6.67+6.67 — 4.000 0.406
&} Leguminosae HIHAH#E Indigofera linifolia — — — — 6.67+6.67 4.000 0.406
%%} Compositae fi3% X B4 Saussurea conyzoides 240.00+64.46 — 26.67+19.44 26.67+12.47 13.33+8.16 13.691 0.008
%%} Compositae 18 Artemisia codoncephala — — 46.67+22.61 20.00+8.16 20.00+13.33 8.048  0.090
%%} Compositae kL5 Eupatorium odoratum 26.67+16.32 173.33£140.39 — 193.33+66.16 140.00+48.76  14.952 0.005**
%%l Compositae FiL 44 % Gnaphalium affine — 6.67+6.67 6.67+6.67 — 6.67+6.67 2182  0.702
%%} Compositae i 4 Siegesbeckia orientalis 53.33+45.46 — — — — 8.330  0.800
%%} Compositae - K141 Emilia sonchifolia — — 6.67+6.67 — — 4,000 0.406
%%} Compositae 47 42 H- ¥ Carpesium cernuum var. lanatum 73.33+24.49 — — — — 23.659 <0.001***
#i25 R} Malvaceae #{tkS Sida acuta — 13.3348.16 — — — 8.348  0.080
Hi 25k} Malvaceae L Sida szechuensis — — — 13.33£13.33 — 4.000 0.406
K%l Euphorbiaceae K% Euphorbia hirta 180.00+59.25 — 20.00£20.00 46.67+29.05 166.67459.62  11.347 0.230
Kek#&l Euphorbiaceae FREE Phyllanthus urinaria 20.00+8.16 146.67+107.80 26.67+16.32 26.67+£12.47 80.00+24.94 4.093 0.394
JEJER} Labiatae 7 Elsholtzia ciliata — — 6.67+6.67 — — 4.000 0.406
WEER} Asclepiadaceae £ 1)K Calotropis gigantea — — — — 6.67+6.67 4.000 0.406
TERREL Urticaceae 41 % 7K ¥ Pouzolzia sanguinea 13.33+8.16 — 6.67+6.67 66.67+29.81 — 11,550 0.210
AR} Tiliaceae 3 Bk Triumfetta rhomboidea 13.33+13.33 — — — — 4.000  0.406
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& LY B2y i ol P2 5 J3E (ki m?) Chi- P
Family Speices Soil seed bank density (seeds/m?) Square

Hr wF JGIL 21 3] JuRH

Xiangyun Xinping Yuanjiang Honghe Yuanyang
PE5RL Rubiaceae FHAENE 5 5 Hedyotis diffusa 6.67+6.67 53.33+45.46 — — — 5.948  0.203
JhFl Solanaceae JEZ% Solanum nigrum 6.67+6.67 — — — — 4.000 0.406
7Rl Cyperaceae JKiREA Kyllinga brevifolia 46.47+20.00 6.67+6.67 — — — 10.352  0.035
BEVR} Guttiferae HuH- %5 Hypericum japonicum 33.33+10.54 — — — — 18.182  0.001***
JCHE TR} Sapindaceae % 2T Dodonaea viscosa — — — 13.33+8.16 6.67+6.67 5.818 0.213

***p <0.001, **P < 0.01, *P < 0.05.
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