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Stability and evaluation methods of plant communities in the dry-hot
valleys of Southwest China

LIU Fangyan"® ', GAO Chengjie"?, LI Kun"? & ZHANG Chunhua"?
" Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650233, China
2 Yuanmou Desert Ecosystem Research Station in Yunnan Province, Yuanmou 651300, China

Abstract Dry and hot valleys are special type of habitat formed under alpine gorges in Southwest China.
Understanding plant community stability can help determine what drives changes in community characteristics
in this area. In this study, a plant community stability evaluation model was established using quantitative
characteristic indicators reflecting the stability of the community, such as plant diversity, community structure,
soil fertility, soil microorganisms, soil enzyme activity, seedling regeneration characteristics, and litter biomass
of dominant species in the community. An improved analytic hierarchy process was used to determine indicator
weights and benchmark values of each indicator according to relevant research results of dry and hot valleys
in Southwest China. The range method was used to standardize each indicator, and community stability was
calculated using the comprehensive evaluation index method. The stability of different types of artificially
restored plant communities as well as Woodfordia fruticosa natural secondary shrub and grass communities
in dry and hot valleys of the Yuanjiang River were evaluated using the evaluation method system. The
comprehensive evaluation index of stability of different types of plant communities in the dry and hot valleys of
the Yuanjiang River ranged from 0.9-2.0. Among them, the stability index of the artificially restored Schleichera
trijuga plant community was the highest (1.93). This community was the only artificially restored plant community
that exceeded the stability index of W. fruticosa natural secondary shrub and grass communities (1.53). The
stabilities of the Azadirachta indica and Cassia siamea communities were average, with a comprehensive
evaluation index higher than 1.0. The stabilities of the Pistacia weinmanniifolia and Dodonaea viscosa
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communities were relatively low (0.99 and 0.93, respectively). The position and status of each evaluation index
and comprehensive evaluation index of community stability in different types of plant communities in the dry
and hot valleys of Southwest China could be visually quantified using this evaluation system. The results of this
evaluation were consistent with the appearance, growth profile, and internal environmental conditions of the
community, which better reflected actual community stability. The selection of suitable tree species plays a key
role in the restoration of artificial vegetation in dry and hot valleys. Schleichera trijuga, A. indica, and C. siamea
are suitable tree species for artificial vegetation restoration in the dry and hot valleys of the Yuanjiang River.
They can form relatively stable plant communities after a short period of growth.

Keywords plant community stability; Analytic Hierarchy Process; plant diversity; soil characteristics; dry-hot

valley
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N
E1 ARXHIEMEREE. TD: £k JIKREEE; JS: AWBER; CS: 4
FTREVE: YL: EDBRBEVE . QX: IEE AR XZ: U FAERERE . SW: 7
B NW: Jidb; N: Jb¥; Honghe County: 23] B .
Fig. 1 Geographical location of the study area. TD: Cassia siamea
community; JS: Schleichera trijuga community; CS: Dodonaea
viscosa community; YL: Azadirachta indica community; QX: Pistacia
weinmanniifolia community; XZ: Woodfordia fruticosa community; SW:
Southwest; NW: Northwest; N: North.

JIK (Cassia siamea) #% . %-35T (Dodonaea viscosa)
FEYE . ENBR (Azadirachta indica) #E7% f1if & A (Pistacia
weinmanniifolia) T 7% j& 1% P 2001-20034F [] Jo VLT #3243
B FFIE R LR S i 1 FE s N ks AR (Schleichera
trijuga) T2 2003 4E 70 X TR T R 5 R I FE rbog 2 1
KIRF . HAl, X8 N THRE SRR A 5 B R R i
AFRIN TAREEE. MR LR 2%, AR TR
FTHP I, A N B K AR R RN T S
BEVE. WFT1E (Woodfordia fruticosa) & TeITT- # 243 Fi iE
N WY B B 4y, E G A D T R MR G S 12 X
TR AR R A R B 0. AR 9035 5 1 R A X3k 3 Dy %
T L R 3o
1.3 HEFKIR
131 HHEES5EE  20184F 7T EFAMYE 7 8 A A E
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Table 1 General situation of the plant communities

FEREANT m x 1 mff/INEE D7 1E FR R R A 428 5 HE (0.3
m x 0.3 m) BRI ENITETEY, I L8 RE DT
HEP0-20 cm3E 2 L35, FIFH100 cm®BR JJHURE I 498 %5 i
G USCEE IR TR TE P 1] 52 36 = T (85 °C, 24 h) Je il HAEY)
i, BCPIE G 5 R VE N B T R R IS I A . - RER
L5, N LEBIEEIR RMATRAEY A, —10 m x 10 m
FEJT IRE R 78 o0 TR 21 Ja 1B N — AN TR A FERT [ S 50 5= GE
T R R AR A UK S R IR 1 T IR AR AR AT 5 D IR
PR T TR A e RN TS 1 R I 2.
1.3.2 H#EYZHMESH K HSimpson% ¥ 1 45 % .
Shannon-WienerZ £ 5 4. Pielou¥s =) 5 # fMargalef
Fo B P O BT PO AR 2 A £ R R RR AR AT b,
AN

W 2 REVEFE %L (Simpson’s diversity index) :

D=1-YP?

FA- B gTE % (Shannon-Weiner index) :

H=-YP.InP,

Pielou) 51 6% J,,= (- X P;InP)/In S

Margalef='& £ 48%: R=(S-1)/InN
s SHBEVETMEH, PAETFITIARTE S A AT
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MR

Representative plants in the understorey

e SNt bie% 73 0| I RE Pk % R

Community type Altitude Aspect Slope Dominant species density (n/hm?)
TD 526 m SW 238 2017
Js 530 m NW 26° 2867
CS 675 m SW 18° 1650
YL 550 m SW 31° 2551
Qx 591 m SW 22° 3267
XZ 597 m N 15° —

5. &5 di 5 Heteropogon contortus, Cajanus scarabaeoides
5 M2 T H. contortus, Uraria lagopodioides

HLBE S . SN 5 H. contortus, Fimbristylis monostachya
T, 7 & #] H. contortus, Ageratum conyzoides

H#5 . H ¥ H. contortus, Hedyotis auricularia

555 K H. contortus, Apluda mutica

TD: SkJIARREE: JS: AWHEVE: CS: R TR YL: VBRIV QX: JER AR XZ: MF TR SW: FErT: NW: FEdk; N: b3
TD: Cassia siamea community; JS: Schleichera trijuga community; CS: Dodonaea viscosa community; YL: Azadirachta indica community; QX:
Pistacia weinmanniifolia community; XZ: Woodfordia fruticosa community. SW: Southwest; NW: Northwest; N: North.
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Table 2 The evaluation index system and weight of plant community stability in the dry-hot valley
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HAz WHE T H JZ AL e febr AL fatrE
Target layer Project level Weight of the project Index layer Weight of the index Property of the index

Shannon-Wienerfi 4 Shannon-Wiener index 0.2539 IE Positive

R 2 R 5 BETR 25 H Simpson{ii£{ Simpson index 0.2539 1E Positive

Plant diversity and 0.4780 Margaleffs %1 Margalef index 0.0250 1E Positive

community structure PieloudE %1 Pielou index 0.0348 1E Positive

TV 45 ) Community structure 0.4324 1E Positive

+I3EH P Organic matter 0.2934 1E Positive

%% Bulk density 0.2383 11 Negative

PN N 4278 Total N 0.0213 i Positive

%22% LI . 45 Total P 0.0213 IE Positive

pEiF kR - haradteristios of sol 0.05 44 Total K 0.0213 IE: Positive

E‘éﬂ;’i‘)‘/‘s’?em KA Available N 0.1348 IE Positive

of plant H X% Available P 0.1348 1E Positive

community JE A Available K 0.1348 ik Positive

stability in the ¥ Bacteria 0.0833 1E Positive

dry-hotvalley | sy e wy g b HLH Fungus 0.0833 iE Positive

Characteris.tics of soil 01593 T4 Actinomycetes 0.0833 1E Positive

microorganism and ' % E Urease 0.2500 1E Positive

enzyme activity Bl P i B2 i Phosphatase 0.2500 1E Positive

HEHEEE Sucrase 0.2500 iE Positive

AP S TR 414 5587 /5 2L Seedling regeneration mode 0.1048 iE Positive

Characteristics of seedling 0.3080 KT 45 /4% Seedling composition 0.5850 1E Positive

regeneration and litter VS Litter biomass 0.3102 iE. Positive
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Table 3 Standard value of evaluation index for plant community stability in the dry-hot valley

ez

JL#E{E Reference value

WA
The basis to judge

The results of research for many years on different plant communities in the region (see Table S1)
The results of research for many years on different plant communities in the region (see Table S1)
The results of research for many years on different plant communities in the region (see Table S1)

The results of research for many years on different plant communities in the region (see Table S1)
“6” 2 M A HE B N BT R I 75 FEB0% LA LA AR, “57 RORMRTHE M “4” RIORFA L ;
“6” refers to sparse trees, shrubs and grasses communities or forests with a coverage of more
than 30% of the arbor layer; “5” refers to sparse trees and shrubs communities; “4” refers to

savanna communities; “3” refers to shrubs and grasses communities; “2” refers to sparse
shrubs and grasses communities; “1” refers to grasses communities.

The results of research for many years on different plant communities in the region (see Table S2)

X3k N AN R 3 ¥ 22 SR BT T 45 2R LR 2 ClRIME H BULE AT TE D

The results of research for many years on different plant communities in the region (see Table

The results of research for many years on different plant communities in the region (see Table S2)
The results of research for many years on different plant communities in the region(see Table S2)
The results of research for many years on different plant communities in the region(see Table S2)
The results of research for many years on different plant communities in the region (see Table S2)
The results of research for many years on different plant communities in the region (see Table S2)
The results of research for many years on different plant communities in the region (see Table S2)
DX A AN IR T V8 22 SE T U 45 R, WIS Gl ME H BLAE AT 55 )

The results of research for many years on different plant communities in the region (see Table
The results of research for many years on different plant communities in the region (see Table S3)
The results of research for many years on different plant communities in the region (see Table S3)
(X420 A FI R D A V4 22 SRR U 4 SR, LI 23 (/)M B H B AE AR 1 75 )

The results of research for many years on different plant communities in the region (see Table

The results of research for many years on different plant communities in the region (see Table S3)

The results of research for many years on different plant communities in the region (see Table S3)

MR AR BT, 37 FoRAFAEM T MRBERIH] 25 55 2 M B 77 3, “27 SR A7 15 1 b

According to the reproductive characteristics of dominant species, "3" means many regeneration
modes, such as seed, root tiller and sprout, "2" means two regeneration modes, and "1" means

“37 RN HERAM A RAF AL, 24R 1 DL R BEEAE L B, “27 FRORAFAE LR /EANBLELLL 14

"3" means dominant species of community exist seedlings of 1 year, 2 years and more than 3
years; "2" means that there are 2-year-old and more than 3-year-old seedlings; “1" means only
one-year-old seedlings; "0" means no regeneration seedlings

I ON:H ME
Index layer Maxximun Mifﬂmum
Shannon-Wienerf& 4 204 0 X458 A AN [E) AL 22 R A S 45 R, WL 2t
Shannon-Wiener index :
Simpsonfii i 100 o002 XEMRREMBNEZERIAR, LR
Simpson index : :
Margalef3fi %t 1052 o020 EEATEHABEELEGALE WM
Margalef index : :
Pieloutg %L 0.99 011 DXk AN [EJ AL 8 22 R S 45 R, AL R 2
Pielou index . ’
“37 RINMETI; “27 RoRMMETIN; “17 RIREEMN
BEWE S M 3 ’
Community structure
L HATHUR 877 o6 XEATEHMBEE L ER LR, W2
Organic matter (w/g kg”) : :
i
. 4 1.78 1.04
Bulk density (p/g cm”) S1; the minimum appeared in this study
2R 5503 o4 HANREEDIRESEGILER, W2
Total N (w/g kg™) : :
e "y 007 KBRS ER AR, W2
Total P (w/g kg™) : :
ey 672 07 DCHARRHIBEE LETLR, LI F2
Total K (w/g kg™ : :
KR 02869 15  XHNREHMBEEL TR, W2
Available N (w/mg kg™ : :
A R X 45l N AN R R B 0 22 AR E T 25 51, LI 2
Available P (wimg kg”) 43.36 0.04 s
SRR 5792 s5a  XEATEHMBELERALR, A2
Available K (w/mg kg™) : :
Y
. . 2500 4.556

Bacteria (n/10" g”) S3; the minimum appeared in this study)

L 60.0 oqe  XBUNRREBEBEESET L R WIS
Fungus (n/10* g™ : :
R 180.2 001 ZIMAREEIRE B EGL R, KIS
Actinomycetes (n/10* g™ : :
JIR TG

’ 77.0 0.112
Urease (A/mg g) S3; the minimum appeared in this study)
Tl 2 % R g 63.1 0 DX A FIRE D B V8 2 A e 45 R, M3
Phosphatase (A/mg g”) :
G 32 31 o6 EHARREMBESETRLR, LHES
Sucrase (A/mg g™) : :
e 35T 4y 1 5 B 7 2 FEH7 3“7 SRR AR 5 T 7 X
Seedling regeneration 3 1
mode
only seed regeneration modes.

ﬁﬁ%ﬂlﬁbﬁéﬂ@éﬂﬁk ﬁ: “1” i%?ﬁﬁﬁ?ﬂﬂﬁi%ﬁi “0” ﬁ%%%%ﬁﬁ]ﬁ
Seedling composition £ ‘
G 95.5 004  DIRPURREMIEE S4EF LR, I %A

Litter biomass (m/t hm?)

The results of research for many years on different plant communities in the region (see Table S4)

15203 4) , FFLLS IR AR 1 B A AELAT S5 /) BB 5 25 TR A 1)
FMEE (GR3) .

H T IR AR R R S TPF AN R AR K R R 2%, R & s
RN, % Tabr 2 B sk Z AT k. 9 T T AN R MR bR
Z TR, A b AR 2R SR P 22 AR AEAG VR S IR 6 B diE 34T
PRAEAL AL BE, RIVEE AL 9 T0 B AV bR e AL B . 1% 07 5 AL B Y
SR 5 R IR B BAT B AR, A i 2 AR BT R 2
JG s MR TR AR B R 4R TE[0, 1] Z08), B BRA—8k, H

1B AR AR B A IE AR AR, BAE N1, &5 N0, B
/N TN
IEAHSRHIFEAR 50 Ki= (X~ Xoin) (Kinax Ximin)s
TAHIRAIFRIRAF 7 K= (Xnax X (Xinax Xonin)s
o KOS IHR bR bR AL 28, XN SR T TR AR L FRE , Xa
R IR bR e KABL, Xin 265 10U F B /M.
EH g ST R RE A B VR AR PEVE A R 2L (plant community
stability index, PCSD it & AR T
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PCSI=SW,J,
Horb, WaRRIEPRIFI B EAE, [ RS iF AR bR e L (E.
1.4.5 HIFLIE  AFEHEDEEHED 2 R,
IR AR W A5 T b DA SR B R e b R 2 S R
PER I A2 B R %7 2 (one-way Anova) Z3h T AR #E
T T bR 2 18 2 5 LU R 235 1 A TR FH 1K) 2 Tukey's Test. J2
R BT o2 2% $8 br AL K FH 5 Bl Mathworks 2 =] [ Matlab
6.55 4 5E 1.

2 HRER

21 BEEGEMFAEYSHEMIFE

TEREYIBEE G5 BEAE L, BN TPk & % % DA
FeRIR IR AERE AL A FEA R AL AT, % B AR )
TG AR 2R, o, BIIRBEE . AW
T EIBEE 3 RS B R BEVE B N R MR T, R 3 TR T
URFAEREE N RE S TV (£4) . AR SRR V% MR hl
YIi¥)Shannon-Wienerfs . Simpsoni&%i. Margalef{g £ Al
PieloutE B FER L E EF (P <0.01) , BT LFEE
FREUS RIS S5 MR AE A AETE R AR G PE . R AR I AR IR T
THERNTEAN Y Z R fe 2 b3 i, HEE®R T RKZ
BN T R ARETS (P < 0.05) . {HEEREMZ, AMA
TR & #EV% £ Shannon-Wienerg $t. Margaleffi ¥ fllPielou
o PO SRR AT R E Z R (P> 0.05) ; HIRf
BEV% (17 Shannon-WienertE 2 Al Pielouds %t Lt L 5 R 148
HEMAFAERZE 7R (P>0.05).

MJTI SRV B+ B XA AR R V8 PR A 2 FE
WELAE 3 (R3. MR D FIA0, 1% XA [F A Y B ¥4 Shannon-

Margaleffi #(7£0.20-10.522 [H], Pielou #5%(#£0.11-0.99.2
A, # W ZE AR e S BT BUE IS 7EO-12 H)) , 7T LA WL Hh
F AT U BT K 6 R P B T AR AR 2 R R 2
FARGAE F8 AR A5 A T MO 43 X BT A i 4 B AR S (2D . 1
LRSS L, FTE BEIS I Margalefi BObR i b (B 25 8L O
F0.2) , (T T A2 A [F] 2 B W FE V8 o Ak R 7K
P BT A BEVE FNIR T A6 BE VR 1Y) SimpsontE HU A Pieloudis #t
b e AT e CRF0.6) BAAN, K4 B V% A Shannon-
Wienerfs 4. Simpsonii £ il Pielou s HUHH X A% T
0.5) . TEBFVELEM I, N TR E BETE 1) 45 /R E 259 N o 98
&, Nk, bREGE R Z H AR (ST, NERTRE
AR (5 TF0.4) 3 RARWKAEIF TR, TR AETFA
JEAELE, AR AR (55 F0.4) .
2.2 TIEREA. WMEMSERYFE

1 LHRAE ) 5 TG b, AN IR 28 LR P B TR 2 R A7 A
WREZER (P <0.01) (£5). KARVRAMER 7165 65 B
W, TEAHR. 2% SBRKMEASERGEREST
N TR SR EEE (P < 0.05), 480, AL R %5 &
EEFMYERBMERERTRKZHAN TIKEEDEE (P <
0.05) . fEN TGP FEIE S, EIBEEVE NI 35 ML
R, AR TR bR IR AL T R, o, AR &
SRR R A T HAR N LR SRS (P < 0.05) 5 A
PEREVE O AT . AR RS LS R e br e, o,
s REERTHMAN TIREMYEE (P<0.05, HS
RARE IR FAEE NI R E Z R (P > 0.05) ; #
TIRBEE A 00 & B fom, B2 WE ST R AR
TEREREN (P < 0.05) , (H/KMRAESG 2R EITHMAE (P
<0.05 , BEEMEEK:; FRTEHEMNEEARBE L EGH

339/

Wienerf& ¥ 1£0-2.94 [i], Simpson f5%11£0.02-1.00 [i], i~ A A A KRR A S IS SRR AE S LK
R4 TEEMESZEYSHM SRR SN CRYESRER)
Table 4 Plant diversity and community structure of different plant communities
e it Shannon-Wienerf& % Simpsonfi #t Margalef#t %t Pielouts BEIE 45
Community type Shannon-Wiener index Simpson index Margalef index Pielou index Community structure
TD 0.791 £ 0.172° 0.428 + 0.085° 0.931 +0.133° 0.449 + 0.118° 6
Js 1.422 £ 0.096" 0.624 + 0.068° 1.470 + 0.063° 0.720 + 0.075° 6
Cs 0.968 + 0.086* 0.364 +0.033* 1.052 + 0.143° 0.371 £ 0.075° 3
YL 1.307 + 0.105° 0.547 +0.080° 1.078 £+ 0.173* 0.659 +0.118" 6
QX 0.835 + 0.124° 0.386 + 0.070° 1.003 £ 0.123° 0.336 +0.063° 6
XZ 1.442 £ 0.072° 0.738 £ 0.044° 1.377 £ 0.096° 0.804 £ 0.141° 3
Df ) 5) 5 5) /
F 40.959 30.214 17.817 22.025 /
17 <0.01 <0.01 <0.01 < 0.01 /
1.2
E
E 1.0 =TD
5] mJs
-c_’;“‘ 0.8 acs
£ ayL
3 08 max
oo | EXZ
= 0.4
e}
@ 0.2
L)é
0.0 —
Shannon Simpson Margalef Pielou IR
Community

TP PR S VS S RS b

structure

Characteristic index of plant diversity and community structure

El2 TEEYEEEDSHN SRR SHIRE L BUERHE.

Fig. 2 Normalized values of plant diversity and community structure in different plant communities.
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2714 288 20214F4H

MR %

SV TR A F R K7, (B 208 & &k, AEER
K.

T 35 A RN B VR R AOE 5 T, SR 2 BUAE A B v 2 )
TFHEEWREZEZER (P <0.01) (£6). KIRKA IR T1E#E
FNFEIE N, IREGAIBERERG S 2R E S TN LIk EmMY
VR (P < 0.05) 5 (B RHEMAMARMEHRESE L, 5
HABRYREEAR LR 5 B3, HEREMTEHIAT
WEEYIEETE (P <0.05) . fEN TIRE T, 2k JIARR
T VAN B i fem, FLAh R & AT KR, IREE R
W 5 B A s AW TV PN R R 2R B R A v A B
MRS ESRmETLEEER (P <005 ; %78
T, YNTE 2 T AN i R T BN T BV R ARG,

®5 TEEMEEIRRAFE CRHETRER)

A Rl RS W B i A TR KOs ERR R IA P, HE S R
NS HEVE A, oA AR RN B M i A A TP 2 el
K V5 B A TR U4 1) - 3 2 40 R B 1 e s 35 40 T BT
TV I KT

A3 SR G T T SRR XA (R AEL A T 0 b 3 IR g L 7
A=) 5 B AR AR ORI AT 45 5 (R 3. MR 2. I £ 3, BE AL
23D AL, XA F R LI A PR A E1E0.96-87.7
Z (8], ZFEAE1.04-1.782 [0, &R 2160.1-55.23.2 8], 4=k
TrEAE0.07-31 2 (0], A8 & EAE0.7-67.22 8], IKAREAE S =L
1.5-228.69 [A], A XM £1£0.04-43.36.2 8], S & &
1£3.54-579.2 2 [1], 41 ¥ E1:4.556-25002 1], H & &
1£0.16-60.02 [H], Jil 28R & 815 0.01-190.2.2 8], B & B

Table 5 Characteristics of soil fertility in different plant communities (mean £ SD)

HETE KA HHLR HIE e Bt el KA 3 AL
Community Organic matter ~ Bulk density Total N Total P Total K Available N Available P Available K
type (wig kg™) (plglcm’) (wig kg™) (wig kg™) (wig kg™ (wimg kg™ (w/mg kg”) (w/mg kg”)
D 12.35+ 0.71° 1.21+0.04 0.56+0.077 0.22+0.04° 7.42+0.54® 51.08+1.82° 4.32+0.34° 148.52+2.71°
JS 2443 + 1.25° 1.09+0.06® 117 +0.06° 0.41+0.03° 10.12+0.68 98.07+1.41° 2.34+0.19° 238.02+7.92°
cs 18.09 + 1.24° 1.31 £ 0.07° 1.07£0.04° 0.25+0.03%° 6.21+0.57° 68.80+2.36° 1.57+0.09° 196.31+4.49"
YL 29.63 + 1.11° 1.07+£0.08° 1.48+0.10° 0.33+0.04° 9.32+0.66° 88.98+2.24° 392+0.31° 31563+ 10.69°
Qx 15.18 + 1.33° 117 £0.08 0.93+0.06° 0.27+0.03® 7.77+0.81° 67.31+11.37° 216+0.25° 149.74 + 4.52°
XZ 4477 +2.12" 1.05+0.06° 2.52+011° 0.48+0.04° 11.43+1.24° 124.45+2.96° 3.14+0.24° 323.77 +8.85°
Df 5 5 5 5 5 5 5 5
F 285.497 13.069 451.630 49.594 35.953 123.051 111.936 883.765
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6 TRIEYEE B EMMEGE IS E CRETRER)
Table 6 Characteristics of soil microorganisms and enzyme activities in different plant communities (mean * SD)
PETE A ] L T JIR g0 1 1 G g JE B i
Commur?i? type Bacteria Fungus Actinomycetes Urease Alkaline phosphatase Sucrase
yiyp (n10* g™ (n10*g™) (n0*g™) (Amg g™ (Amg g (Mmg g™
TD 12.011 + 0.814° 10.891 + 0.684° 26.500 + 1.800° 0.112 + 0.020° 0.425 +0.019° 0.770 + 0.015"
JS 10.583 + 0.430°  25.738 + 1.495° 42.098 + 1.339° 0.276 + 0.014° 0.637 +0.011¢ 1.094 + 0.025°
CS 4.556 + 0.532° 17.602 + 0.904° 23.371 + 1.469° 0.142 + 0.017° 0.373 + 0.015° 1.679 + 0.040°
YL 7.855 + 1.097° 13.207 + 0.689" 23.624 + 1.708% 0.370 +0.016* 0.525 + 0.023° 2.358 + 0.076°
Qx 7.620 + 1.150° 17.928 + 1.373° 39.461 + 1.963¢ 0.229 + 0.022° 0.646 + 0.021° 0.956 + 0.019°
XZ 9.283 + 1.457™  14.497 + 0.903" 32.715 + 1.605° 0.525 +0.021° 0.546 + 0.018° 4144 + 0.638"
Df 5 5 5 5 5 5
F 42156 124.51 143.708 421.737 204.715 1635.252
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1.2+
BTD
mJs
1.0 ocs
® mYL
p=}
g @Qx
5 08 mXxz
8
2 i
£
5 0.6
pz4
+m
B
= 04
&
%
0.2
0.0- L
oM BD N TP TK AN AP AK

19 R 4E 5 bR Characteristic index of soil nutrient
E3 FRIEYE L IRERAOFRELEELFIE. OM: A LI; BD: 28 TN: &% TP: &5 TK: £8; AN: /KIF%E: AP: A 200 AK: SR,
Fig. 3 Normalized values of soil fertility in different plant communities. OM: Organic matter; BD: Bulk density; TN: Total N; TP: Total P; TK:

Total K; AN: Available N; AP: Available P; AK: Available K.
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0.112-77.022 I8, sl 1 04 R Pl £ FRA£.0-63.12 [, BEHEAE &5 &=
1£0.6-32.312.[].

MEISAT LU Y, BT R A 7 7 S bR A A P e T
AT AN R R A 9 28 T o 4 4k 1 v (R KT, (H RS LAY
PE R B R AR AEAAE 2 b T BAR KK (I8F0.6) , e, &
R R, s E. 2N SEU A MBS BN ERE
F0.2. 78 HIEB AV MBS VETT I (E4) , AR EE
Z [BVEOAE, TR R T AR A LA 5, (AR 3 T 34
WA RA, WAL T RARAKT FrEfLE K2 T0.4. 4. Ik
Pl Tl P B P Pl AR g ) A AL SEAR (RT0. 5 B4R
PR BB AEAAE B B 3R/ IME A& T IR AR
2.3 B RAE Y

4y i SR SRR SRR R GRT) L A
Fr A7 V& (AR 3 A b, AW BAT B 7 % IRBEAN I 27 55 2
FEE T 2 BRIARL R B IEEARAUR TR E R
T R R 28 280 SE 7 AL TEART 4 S5 M AL T T, A
W RE TR A AFAE VAR AL 29 2R LR AR AR DL 4l i, S5 AR X
NGEE M TAERE RN PR 2 A AN B A DA L4, A
BB RINEEL M BTIRTE 4 5 7 RV RETBR
VN AUR B A m s T AR W BT KB R RVE
WA ETTH, AFRBEY R BFEREEER (P
< 0.01). BIEWHEVE LA LLEL, AR BEVE WIRTE Y R & i
w1 HUARKCOUTFAEHERE N B JIR VA  ENBRBETS L 57
RPN ST RV, 6 MEYRETE A IR V& ) A= & K0T
TPRNBAE I, Horf, AR REVE N A B S I T AERE &
IRVBR TIAR BEvE 2 [ A .35 72 57 (P> 0.05) , [T i)z
EDBRBE R N RvE DAY EIE T, RE S TR TRENES
AT (P <0.05) ; R THEENTEEARREENHED LD
B, HWE 2 mEAREZR (P<0.05).

WA B A0 2 R SR, A B 40 v o 7 07 X
2R, LR TG BT A R R HE 9 28 TR v Ak T A R KT
bR 1) HAb AR A T TR 55K (B dE{E 90.5)
(5 . FER T SE ML R b, A BT A A7 CEAN TR 4F e BL 4l

RT TEIEMEEE L B ROBEYFHE
Table 7 Characteristics of seedling regeneration and litter
biomass in different plant communities

HETR T 5B 5 3 KL R
Community Seedling Seedling Litter biomass
type regeneration mode  composition (m/t hm™)
TD 2 1 2145+ 0.227°
JS 3 3 2.331+0.197°
CS 2 1 1.186 + 0.133°
YL 2 1 1.781 +0.252°
QX 2 0 1.388 + 0.100°
XZ 2 2 2.220 + 0.190°

Df / / 5
F / / 36.922
P / / <0.01

T, TEVH T HOT A A FAED) B U5 S8 b T f s R KCE (B
WEAE 9D, Fo 4 &5 W Aotk B 2 A0 T IR TR HE A (B3
HEE N0.667) . HEL JIARBETE . 75T HEVE A ENBR B VK I 4
T 25 W 2L G AE A T BT 48 AN [7) 2 A ) 8 v rh R e
(BRHEME M 0.334) , 1M A A BE 96 N 58 & 4 he AL
0D . WA SRV R #G A XA R T 2 DRV ) AR )
WEFE A5 (3. B 4) AT, 1% XA [E AV BT N JE TR )
AW EAE0.04-95.5 t/hm’ 2 18], IIK4ATTLAE Y, T e iy it
T JRE ) A ) B (1 A A A I 7 V8 7 T I AN R A 4 5 2%
R AT BRI ACE BRAEAGE A T0.D .
2.4 BEEREMITNIFE

6] LLE H, AN FAE ) VR R M 25 5 W FR B
0.9-2.02 7], HH, AW BERE 25 & PFIN Fa Bt (1.93), DL
IRUKCHUEF FAERE BN (1.53) « EDBRIETS (1.52) . Bk JIARBETE
(116) \ JEFEARBEVE (0.99) MZAEZT#% (0.93) .

3 st

e e VE YRR 5 M S DIRE M — DN ER S PERRAE, P
D REE A7 RS R X Rl R AR, V& (K1 B 4L
Jls D ZRE S AR IR DL R BOR RUBE BRI AR A 552

0.60 -

BTD
oJs
aocs
ovL
@Qx

o = BXz

T 0.40 -

el

(5]

N

©

E

5 -

z

fou

;ﬂé

:@ 0.20

%

0.00 - - L
N A peqi) I RN HEVE NG
Bacteria Fungus Actinomycetes  Urease Phosphatase Sucrase

A M R R AR SR AR
Characteristic index of soil microorganism and enzyme activity

El4 TEEYEETIRBENEGE M H R E BB E.

Fig. 4 Normalized values of soil microbial and enzyme activities in different plant commnities.
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Fig. 5 Normalized values of seedling regeneration and litter
biomass in different plant communities. SRM: Seedling regeneration
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PRV A T I BRSSP K 1 2 R B AE Y. IS 1ok
Ui, R EVERT LR B — R B RHE, RN R E 2
FEALIT. AT I PP 48 b i 28 K 2 H0 R AR 4l LA (1 F 7 X 3
RS GRS E (94 444 28 BT VPO AR b oh, VR IS 3R
245 M RFAE R 5 B0 S WUREVE A D R L, R B R AR e MR IR
EAE—NEbR, o i IR R A D R A ) — R R AN
RAIRMEWBEVE RE PRI 7 10 T, BEVA 45 e B, A
A%, ReE VR . T BT R R I AT R 45 S R R
BRI AR A S R R, BAASN EE, B
W Mg AR, 2 MR RN o RN CREERLNT

“RER N L RN EASURE, BEARERERE R
Hr TR, ARG 00T AT LA E R VR SN A 45 4
RFAIE AE P 3t T 3V AR PEARFAE. (EAE N TR BB ES R
girh, BN EE N 5 A i N Btk i, REIT It
Wy ol £ R U0 PAY T L XI5, N T S AR ) R VR B AR BN

Fmr LA BIFAR M — 3. L, AR X — 35 AR PR BT 1
FoE MEAFAEBOR R R

KB TR, Y2 BT LS W v B A0 AR R By
B, Ui 4 R e Mk ) — AN B RS T (A R 2 R
E5HE R 2 I REAATER RS #EEiIN,
YRR 2 RN DR B AT, G AE S RS ThAE, BN
TREE RN 2 X BB 4 R RN R, — AR
Ut BEVE N AR SRR, e TR SR 5 il e o B 2
(PIRH LG 25, WIS 35 4 1A 5 400 o £ R AR G 1 P R A5 T
FHase. mH, AR BT & AR AR b BT PN R B R AR D
B, W 2 B R P T RV T AT B ORI B P YL R
1M, 5 YO Rl 2 RS TS R T 2 (B AN A7 7R
a7 B AR 5 5 RO 9% RN R 2 BEVE IR R oK £, T
AR e BEIE WA 2 R fe U TR K 22 577, TR AS
FE 15 B SR FHZ I 4 b ok P RETREVS I AR e, HET, R OR R
ZIHT TN, YR 2 RS B R e 2 A E A4
R, EARESE AR BRI R T M, SR, B REY K & T
IR T P I 4 FR AL S RATHRE NI AV ORI, = v Fa e 1k
YRR 0L B AE 55T ARG R LR IX— 4518, IR FIEHE
FL AR T ME— B R AR K AR AR 28 R, R 2 ke 4
¥ (Shannon-Wienerf& ##1Simpsonf& ¥0) . ¥ Fh & fF ¥4
# (Margaleffa #) LA 35 5] 5 6% (Pielouta ) Y20 i .
N TSR, AR EEERENBRREYS SR, X5
SR 1 A A LA AR, 5 i A BE T AR e Y VRN 4
R REYPh 2 PR T RO AR B V& A€ AN
AR R A TR — AN EE T . B—H 1w, X TF
PO S RED SR, BT ARG S0 H AR A 1R, T
RN T A IR, R, FEEAE A EEAZ. ¥
Tl 22 B M A A T 122 XS A P TV L A R P LB AN HR AR 2
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FIAEDEEVE B, AR (G READ Y BT 2RI 40T 5 BT
. i, AW EAE R R . REERT SE3RE B o5 X, 2]
K BT BB i A RR T80 B A Al 05 & A 252
Rl B 7 2. X5 N TR BN Nk £ 08 e T A AR A A
KRIRUAER 2 HY) GFFA8) KIER T MIASEH K. [FH
IF, K 3 95 bl TR SRR BT S 2 Rk, BEVE N ST AT
WIRZ, ST A e, MmN T B ke . |
BERTCUR IR, 75N TR AE B VA i F i fE v, w] A S ik
FA B 7 302 R I B R R S R B R A, X AR A R T AR
AR R, CARE AR R IR A TR

AR S A AN AR B T 1K) AT DL BV 45 R RN Th
IO REY), s MRV DR R A3 AR R AE BRI OC R
R ) oA 3 S0, 30k e 20 5 A A T 0 1 B s T L e D
FFAME S R e MR AR S DA DR P01, Horh, a5 i K/ e
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BRI LIRAL T E AR b, RV SRR R e
PR R TSR b 2120 2 AR S G5 T LU
8 SN T RFAL S TR AR, R AR BN 5 1R B M v
WA TN TR RV e N TSR b, AW RE
AED IR 7% 10K 2 BB A AL T B R iR, B AR T At 3
. X R SRR IR AR AR 2 B R
TR B N ISR BOIR DL, A VR A S Th R — AN
BRPR. U7, R IR VAN R R th o DR T R E
PEREHE B — AN EE B T OO0 R R R AR, B 40
PR RS0 2 AT 5 398 ol A 0 RE K S A A B R SR 2R K A LA
ik FSCREL A T AR MAC F 1T B0 15 00, AT ASE AL A 9 P9 A2 3
BRAGZE G IR I FEAT BLSE B, W M RE R O S5 A N D e B
SR OO LT M S AL R RS R R

AR, RALE YRR A T TR RIEIOROL, T H, T+
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Table S1 Research results of plant diversity index of different plant communities in the dry-hot valley of Southwest China over the years
M2 FEMESR AR (2RI, A Z2)  Plant diversity index (in rainy season, herbaceous layer)

Shannon-Wienerit %1 Simpson fii %t Margalef $ 4 Pielouii %k Sﬁtjzé;za:ica gclﬁiffnk
Shannon-Wiener index Simpson index Margalef index Pielou index

0.356-0.454 0.402-0.577 4¥PIL Jinsha River [74]
2.194-2.278 0.854-0.870 2.652-2.900 0.847-0.860 & ¥b{T. Jinsha River [75]
0.39-1.49 0.21-0.68 0.5-1.64 0.35-0.67 4 PVT Jinsha River [76]
1.20-1.50 0.90-1.60 4 ¥PIT. Jinsha River [77]
0.40-1.30 0.20-1.50 4 ¥PIL Jinsha River [78]
1.70-2.60 0.71-0.93 0.42-0.71 4V Jinsha River [79]
0-2.17 0.245-1.0 4P Jinsha River [80]
1.94-1.98 0.774-0.784 0.97-0.99 &I Jinsha River [81]
1.275-2.198 0.642-0.871 0.633-0.854 %YL Jinsha River [82]
0.03-0.43 0.836-0.962 0.50-0.79 4¥PIT Jinsha River [83]
1.057-1.716 0.503-0.741 0.973-2.09 0.597-0.803 4¥PUL Jinsha River [84]
1.047-1.367 0.202-0.371 & ¥bIT Jinsha River [85]
1.35-2.82 0.63-0.81 0.68-0.85 %YL Jinsha River [86]
1.02-1.76 0.514-0.781 0.919-1.905 0.669-0.845 4 ¥PIT Jinsha River [87]
0.75-1.65 0.54-0.84 4L Jinsha River [88]
0.913-2.0 0.178-0.510 0.385-0.819 4V Jinsha River [89]
0.50-1.06 0.02-0.09 0.11-0.23 4¥PIL Jinsha River [90]
0.784-2.190 0.371-0.853 0.781-1.749 0.444-0.872 & ¥b{T Jinsha River [91]
0.265-0.532 0.237-0.558 3.504-10.523 0.116-0.511 %YL Jinsha River [92]
1.13-2.41 0.35-0.63 0.38-0.72 JGIL Yuanjiang River [93]
1.61-2.94 0.28-0.77 Juil. Yuanjiang River [94]
0.347-0.833 0.274-0.763 0.252-0.604 JGIL Yuanjiang River [95]
1.217-2.916 0.605-0.981 0.554-0.947 JuiL Yuanjiang River [96]

Mizk2 MERAERTHRASXTEEYEZTRE KRR RLE
Table S2 Research results of soil fertility of different plant communities in the dry-hot valley of Southwest China over the years
F IR B r (0-20 em+J2)  Soil fertility (0-20 cm soil layer)

Slm A 454 44 A R UL T e
matter density Total N Total P« Total K1 Ava|labler1N Avaﬂablef Avallab|e71K Study area Citation
wigkg")  (olg cm?) (wigkg”)  (wigkg™)  (wigkg™) (wimgkg”)  (wimgkg')  (wimgkg")

1.471.77 2.27-8.04 1725 30.9-70.7 &L Jinsha River  [97]
22.69-130.05 4¥HIT Jinsha River [98]
66.78-94.89  4.26-43.36 64.21-499.62 40Vl Jinsha River  [99]

9.5-17.6 3.94-455  111-1.756 5.41-711  28.80-47.81 9.14-10.46  3.54-5.39 & VbVl Jinsha River  [100]
10.3 0.16-0.68 7.26-33.9 0.3-3.8 22.4-53.7 & VbiL Jinsha River  [101]
0.145-0.40 0.367-0.755 18.96-63.11  6.975-14.29 &VbYL Jinsha River  [102]

1.37-1.78 10.37-57.32 0.37-2.90 22.98-140.08 4:VbiL Jinsha River  [103]

4.2-10.44 0.35-0.81 12.85-57.32 0.37-1.20  19.63-140.08 4:¥b7L Jinsha River  [80]
2.0-83 151174 &VPIL Jinsha River  [104]
5.01-14.66 0.30-0.77  0.17-0.46  7.79-28.40 10.15-33.35 1.31-5.01  52.47-368.36 4:VbiL Jinsha River  [105]
1.38-1.64 &¥biT Jinsha River  [106]

1.45-1.68 0.23-0.81 0.073-0.152 0.75-14.85 24.09-60.49 4:¥biL Jinsha River  [107]

9.35-17.58 0.198-0.517 0.268-0.287 20.93-22.96 46.6-97.18 86.73-123.6 4 VbVl Jinsha River  [108]
8.95-54.25 1.04-1.51  0.13-0.6 0.35-0.43 31.83-35.19 74.37-228.69 6.44-7.51 123.12-169.79 4 VT Jinsha River  [109]
11.52-24.31  1.6-1.77 &VPYL Jinsha River  [110]
0.96-3.18 0.47-1.57  0.36-0.86  2.8-22.2 &V Jinsha River  [111]
1.60-8.50  1.41-1.59 0.04-2.50  68.0-342.0 £ VML Jinsha River  [112]
1.2-8.7 0.24-0.87  0.41-113  15.7-36.7 6.0-47.0 1.0-3.9 59.2-132.7 4 VML Jinsha River  [88]
1.53-1.59 10.72-27.91 1.66-6.54 60.45-122.34 4T Jinsha River  [113]

5.85-24.19 0.37-1.11 0.21-0.63  6.29-18.25 36.71-74.88 1.09-10.42 66.22-217.81 4¥bIL Jinsha River  [89]
4.0-9.9 0.4-0.7 0.1-0.4 51-11.8 &¥0IT Jinsha River  [114]
29.9-48.1 4.04-117  27.39-57.4 4 ¥biT Jinsha River  [115]

7.8-16.6 49.49-60.36 1.3-4.23  78.07-129.02 4 ¥»iL Jinsha River  [116]
6.12-31.79 0.8-2.2 0.25-0.78 0.7-3.2 65-135 1.6-15.1 70.0-400.0 40T Jinsha River  [117]
2.4-30.0 1.08-1.34 0.29-0.60 0.08-0.30  11.8-26.0 1.5-32.0 16.0-23.0 &L Jinsha River  [118]
9.4-33.5 0.7-1.9 0.5-3.1 10.4-67.2  52.9-127.6 2.8-28.2 102.8-2744 4 VbiT Jinsha River  [119]
11.4-70.92 20.84-55.23 20.39-53.09 23.76-69.41 4L Jinsha River  [120]
2.5-9.1 1113 01-0.52  0.17-0.3 85.0-210.0 3.0-6.1 140.0-270.0 4:¥biT Jinsha River  [121]
451101  1.52-1.64 0.48-0.71 13.75-37.02 67.35-144.5 4VbiL Jinsha River  [122]
22.05-35.68 0.96-1.63  0.24-0.44 77.39-132.69  1.28-3.57  95.5-165.03 stil Yuanjiang River  [94]

87.7 3.96 1.3 12.72 206.8 13 579.2 JG6IL Yuanjiang River  [123]
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Tale S3 Research results of soil microorganism and enzyme activity of different plant communities in the dry-hot valley of Southwest
China over the years

L HERAEY (0-20 em L) LR (0-20 em L)
Soil microorganism (0-20 cm soil layer) Enzyme activity (0-20 cm soil layer)
- 5L X 3 51
41 T e IR iy TP T MR T Stu?y affa Citaﬁﬁf
Bacteria Fungus Actinomycetes Urease Phosphatase Sucrase
(n/10* g™ (n10* g™) (n/10* g™ (A/mg g") (Almg g") (Mmg g")

38.0-77.0 12.0-51.0 8.11-32.31 & HIL Jinsha River [99]

6.2-16.1 1.9-5.3

1.45-16.7 Vb Jinsha River [125]

78.86-85.25 6.35-12.48 3.34-8.40 %¥PIL Jinsha River [112]

0.5-3.3 4.0-14.0 1.4-3.6 4¥HIL Jinsha River [128]

325-798 9.9-191 55.5-190.2 0.51-7.24 19.7-63.1 0.6-2.0 4VHIL Jinsha River [114]

103.2-174.7 3.18-5.43 24.33-40.90 Vb Jinsha River [129]

10.9-29.4 7.5-19.4 0.18-1.07 & ¥biL Jinsha River [122]
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Table S4 Research results of litter biomass of different plant communities in the dry-hot valley of Southwest China over the years
Y 7% 4L Litter biomass (m/t hm™) WF7E X 1% Study area 5| HISCHik Citation

1.2-4.68 4 ¥biT Jinsha River [131]

0.37-2.69 4 VbIL Jinsha River [85]

3.44-9.61 4 ¥biT Jinsha River [113]

2.5-95.5 4¥PiT Jinsha River [120]



