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Abstract This paper presents the results of a study on above ground biomass of the major artificial (revegetation)
communities at early stage (3-5 years). It also describes the fluctuation of soil moisture and soil nutrients during vege-
tation recovery in a degraded dry-hot mountain area of Nanjian county, in western Yunnan. It shows that, 1) many
introduced plant species (Tephrosia candida, Pueraria wallichii, Eucalyptus robustas Acacia richii, A. mearnsii,
etc. ) were strongly adapted to the dry-hot climate: they grew rapidly during early stages, with a fast canopy closure
occurring in 3-4 years; the total biomass of these artificial communities were higher than that of the local secondary
shrub (Dodonaea viscosa) community; the above ground biomass and gross average productivity of the introduced
plants were 3-16 times and 5-20 times, respectively, as much as those of Dodonaea viscosa; their growth was also
faster than that of the native species Pinus yunnanensis; 2) the soil moisture under the artificial community was twice
that of bare slopes; topsoil moisture increased by more than 200% during the rainy season, but in the dry season the
soil moisture under the introduced vegetation was close to or even lower than that of bare slopes; 3) soil nutrient cy-
cling also improved after vegetation recovery; while organic matter and available K increased ,there was no significant
change in total N (it dropped slightly) ; available P and soil pH decreased. Changes of soil nutrients occurred mainly in
the topsoil. These results show that restoration of this artificial vegetation community and the associated soil ecosys-
tem was still unstable.

Key words Dry-hot valley, Artificial community, Biomass, Soil moisture and nutrients, Restoration

WERERUCEAMASRE . ARALER AEMNBRERNREER EARESEHANERR

O F 3 .1999-01-25  #9T H 3 :1999-11-24
EET A FEAERS X HARURE — BE B REMBFIR 061400 AHEH RRHIH

E-mail; shengcy@xtbg. ac. cn



576 B Y A&

X

T

¥ # 24%

B (G H38,1990) B E M F A HH KT L
WAX, B FHEMSEFFENRRE, L#MFR+2
Mass . K BIR A M I B S b g R o, S Bl 3 A
SRGRREBA. ERTERKLREEMEARK
E.EERMYBBEERMWEGU L2 0, A
19904E &, RATUA L b ™ HBIL . R AWK EMER /D
RBANE . FRTUEVESTITBIFEFER BT
AN LR E A Bk 08 1L A SR AP TRA H iR
BHR.EXIILEMNE S, CEB N EBHAREYRHE
HER BARGESHEMALIRSE SEATHES
WEANLBETE B . WETRE LK. FAEKS.
FIERARRAEM DR RBXAXEHEKRE &
BEYHETE EARBEMBEARASEARE IR
%,1995; X8 HE %%, 1998) A SCAEXT X 86 A\ THE ) #F
HEARGHETREWER L, XK EM PR E R
H YR K RS WA, R
T #0RT 2% h X 3B A L bR A PR B R R R MR AR K
#.

1 REXRBAKH
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REEEEBREL . URARBERIHENNEF
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BESRWIRTHEIR1382 m MW K 30EF M B R
it F PSRRI C, JIm B E35. 9 C, Ry iR
—1.1 C.AEFHEMET29. 15 mm,EFHEFFEEF
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BRERM, AL S RE D, 1 EE S IREE
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WMEBTR+47HE, L REMIRI AR AL 7T
R ATEBAWNEXANBRAEERZEURENEWN
(Dodonaea viscosa) ¥l B ¥ (Heteropogon contortus) ¥
MBI E, HXBX SEHRKN66. 7%, BESRER
10%~30% . Ik B = B W (Pinus yunnanensis) @ 4
25 B AR 23. 3% B AR BE 0. 1~0. 3,
HE #8258 AR W (Eucalyptus camaldulensis) ¥k %
ME /N BB A Al A ZE (Opuntia monacan-

tha) . & T ¥ (Euphorbia royleana) .} & £ (Agave an-
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candida) . B & ¥ (Pueraria wallichii) . K M ¥ (Euca-
Lyptus robusta) . & & # B (Acacia richii) . B # (A.
mearnsii) % FE V& LA X S 48 R IR 3T BE TR . DA T 58 A
T I P9 KR 43 Uk A B B DA B N T OGS R M Y
MEGEE AEEHAIHERT LRSI HNEDFH
AN ERRE T MK AN — SR, H LIS
BE MWHEE L H T (Phyllanthus emblica) T /NA
T (Osteomeles schwerinae) . F & A (Pistacia weinmanni-
Jolia) . \i ¥ Bk (Trema orientalis) . Tt F ¥ (Campy-
lotropis polyantha) % (A B BREBL KTEEEER
A F M (Eulaliopsis binata) FFhHK,
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Table 1 Characteristics of the major man-made and secondary plant communities in the back hills of Nanjian (July, 1995)

FiyRBZ

B % £ K FRE R [OF:2 i B .E Mean basal XF‘ﬂSE BEE
Communit Planti thod Area Stand age Density diamet Mean height Total coverage
Y niing me (hm?) (@  (ind. *100 m~2) g (m) %
(cm)
WM+ HRFEEN
Dodonaea viscosa R Natural 3.2 5 92 1.6 1.3 60
. regeneration
+ Heteropogon contortus community
p— \ '
ZHERE . K& Natural 5.6 16 79 8.0 5.3 80
Pinus yunnanensis community regeneration
I EERE%E E#% Direct
Tephrosia candida community seeding (DS) 12.0 4 215 3.1 3.0 100
BHBR
E}ﬁﬂrj.ﬁ% . . Bagged stock 2.1 3 138 3.3 3.5 100
Pueraria wallichii community
transplant (BS)
K H % REBR
Eucalyptus robusta community BS 2.3 3 169 3.6 2.7 70
s
A ) REBR 4.7 3 206 2.4 1.6 40
Acacia richii community BS
+IER
K% BEBE . S+
Eucalyptus robusta—+Tephrosia 3.0 4 1314213 4.2, 1.8 4.0, 2.6 100
. . BS + DS
candida community
BRI
Acacia mearnsit + Dodonaea R+ HE 2.7 3 1174175 2.4, 1.1 2.0, 1.1 50
. . BS + DS
viscosa community
BEME -+ BB Bk
Acacia richii + Dodonaea §B§1%§ 4.3 3 2004275 1.5, 1.2 1.6, 1.1 50

viscosa community

i EESEYR A HIRAEIRER G EXR
PR, MRAZER M EREHEREY RN HE
RUGEBHBEYR BHEPHMERNAY RO
WEMER REHEMEERE S A ERNEY
&,
3.3 KA E

TEEM1.3.5 A MWEMNS. 108 , 7 [ .
i+ ERBELEMFRPUHWLETIATIRE. S8
AR IR A FE B A FIE S & B4 3R
430~20 cm,20~40 cm,>40 cm 32 BEE, BF /)
RETEHKRE.WEREAMRTREITEH EKN
BRI XTI R AT BB
3.4 HEFAKWE

FER) — 3, F ke A R B 2 A 2 4 3, 1990
FEIADOMALRE A QL EITHE, 199841
R 5is g4 L%, %0~10,10~20,20~
40M1>40 cm APRRRE LB KT #HFT5 T F
SyH7.pH B A PR SR ER B .
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ZHE Ak BRI AR R BN R R E—
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~20f5 B E . B EAMAH K EHEKEBX
KB FaER . 6BHE8 . BARMNS ZEHEER.
Ut B 3 B 5| BE R A8 B EGR, BN ESIARET B AE
KA, R R B s BRI T8 W
A KRR .

SLEMEHN BN A YRR T 5, XEN
PR3~ 164% BEE M LMY BAYBROEE TIH
W+ EFRE A A THE AR AR S A (R 5
HEORAEY RS WHAIRK, ABH EAEYER
T7%~99% . SR, B+ B E N A E AR
BHEMERE, XBIHESEWENGCS Y , UK
YR 528% . %2 BRI, A\THEMZ MK
FEYAGEROHE THM - AEFEEN A%
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CREWEMERNARE RETHEAES, REYHA
FRUETRERE.
4.2 WEMGELBEKINFHHE

MEIEH, R L RS KR WERTR
= ELFEXELAHEAN, TRELHEAIBETHL

B, XHRENTE-ERZANBFTHTHCA),
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KAMBERSER ERECEBTELREITK
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2 AIHERREHBRIBSEEXEDREABHAEHERE

Table 2 Above ground biomass allocation in different layers of the man-made and secondary plant

communities and average

productivity of dominant species

) R R BT
BB AR o, KEmA kR OT WE KGR LR
Community species Other shrubs Herbs ground Litter Total biomass Average productivity
hm—2 hm—2 Thm—2 hm—? of dominant species
(thm-2) (t*hm~?) (t*hm~—2) (t+hm—2) (t*hm~2) (t*hm~?%) b
W+ MR FRE
Dodonaea viscosa-+ Heteropogon 1.919 0.295 4.75 6. 964 1.20 8.164 0. 384
contortus community
EHRE%
Pinus yunnanensis community 40, 251 0. 706 0.02 40. 977 14. 88 55. 857 2.516
IWEESH%
Tephrosia candida community 26.124 0.075 1. 56 27.759 4. 68 32. 493 6.531
LERE%
Pueraria wallichii community 17. 676 0. 615 0.94 19. 231 4. 00 23.231 5. 892
KR H %
Eucalyptus robusta community 12. 224 1. 663 1.85 15,737 3.36 19. 097 4. 075
EEHERE
=
Acacia richii community 8.125 0 0. 89 9. 015 2. 40 11. 415 2. 708
K+ ETRZHE
Eucalyptus robusta + Tephrosia 30. 543 0 0. 33 30. 873 2.52 33.393 7.636
candida community
B IR B
Acacia mearnsii+ Dodonaea 7.741 0 2.08 9. 821 3.04 12. 861 2. 580
wviscosa community
B+ IR %
Acacia richii+ Dodonaea 6. 298 0 1. 07 7. 368 2.52 9. 888 2. 099
viscosa community
%3 FAREALTNIARFEFHHQ97H)
Table 3 Seasonal variation of soil moisture under different communities (1997)
WELY + R B +REKBEEBTFLE %) Soil moisture (% of dry weight, Mean £SD)
Community Depth (cm) 15 Jan. 3H Mar. 58 May 88 Aug. 108 Oct.
0~20 2.77+0.16 2.87+0.23 3.23+0.20 4.5240.29 4,93+0. 28
Kkt 20~40 4.2410.09 3.6610.15 3.08+0.09 5.4240. 31 5.2040. 09
Bare slope
>40 6.6710. 22 4.53+0.12 2.94+0.18 6.08+0. 11 9.56+0.21
B A 0~20 2.4140.07 3.4140.12 4.04+0.13 12.9740.17 12.6940. 22
Dod ;
onacd viscosa 20~40 3.0940.13 3.13+0.15 3.19+0.14 12.2740.11  11.7240.27
+ Heteropogon contortus
community >40 3.3340.17 3.69+0.11 3.69+0.14 12.9140.12 13.1240. 26
WETRE 0~20 4.3040.13 3.85+0.22 4.3810.13 14.45+0.28 13.7940.52
Tephrosia candida 20~40 4.6610.13 3.6640.35 4.12+0.15 12.59+0.67 14.9610. 83
community >40 3.9140.18 2.9840.19 3.46+0.09 12.36+0.77 14. 4440. 60
Z R 0~20 3.36+0.15 2.68+0. 27 2.22+0.17 10.16+0. 37 11.62+0. 44
Pinus yunanensis 20~40 3.70+£0. 23 2.11+0.17 1. 6440.23 8.38+0.57 13.0240. 39
community >40 3.6640. 21 2.3240.23 2.2140.17 9. 4740. 56 12.2440. 56
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F4 LETSHERASFEFTTIMFESTL (1990~1998)0
Table 4 Changes of soil nutrients in Tephrosia candida community (1990~1998)
HHLR 2R B be.3 4
TIREE pH & Organic matter Total N Available P Available K
Depth %> %) (pgeg™» (pgeg™»
(cm)
1990 1998 1990 1998 1990 1998 1990 1998 1990 1998
0~10 6. 74 6.18° 2.06 3. 05* 0.119 0.116 19.70 7.40% 46. 81 180. 65°
0.12) (0.09 0.07) (0. 09) (0.012) 0. 014) (1.88) (0. 66) (2.05) (7.62)
10~20 6.20 5.95°¢ 1.22 1.33 0. 085 0. 052¢ 8.56 6. 00b 22. 81 90. 89*
0.1 (0.10) (0.08) (0.12) (0.010) (0.013) .71 (0. 60) (2.98) (4. 66)
20~40 6.16 6. 05 0. 87 0.92 0. 063 0.041 6. 68 3. 500 27.40 49.70°
0.07) (0. 08) (0.07) (0. 100 (0.015) (0. 010 (0.52) (0.23) (2.16) (3.91)
6.10 6.23 0.62 0. 64 0. 046 0. 039 3.38 2,500 29. 44 40. 98>

>40

(0.09)

(0. 08)

(0. 07> (0. 09>

(0. 007) (0. 005>

0. 27 (0. 28

(3.09) (2.55)

1): TRHESSEBEEMBI S Soil nutrients are relative quantity to the clay particles 5SS KR AIRfEE, FHRLBARE  The

value in the brackets are standard deviation  #-test; a. p<C0. 001

FHBEZNLE, TREEA BEAK, £ R
AN KBRS NFEFHSEL—BLCEREN
3I~5HEMEKBMHZRM, EMERPA0H)ZE
NBR - HELESKEAER TRES, KERKS
~4ff EETEES KB ETREERB/DEARSE,
TRERNSKBERNEXBBRREMERSE, L
TESHEE—#F . BMEBETR.

5 63 A L IR A BUE » B T R R A E I
WMFEYAR RN TEER, S0 L RETER
EREZHREK RS KR EHEBEMY
100%, R BN KR i 25 L L BERFE,
BT YRR RBCKRKS R TREER, A
i A K B e A R , B BT OLS0M (i
SABEI TR,

B2 R B BUE PR 1 S B K AROK R g 3
38, Wk o WIS RBL A K E . A T LERHE
RETEKERE.X—TBR IR XEREEY
AR, ATTmRBLES RRHIKE .

4.3 ALWKEHBE L RFTHEL

HEREESE RO RKRERETRRE
. LB ERESREBUKE, BB EFR 08
1) 3 5 V-4 . B B9 3l 1 A 1 5 A B0 K B A g b
MERARIMBEHEEK SFFWBHLESF
5r 5K AT BRI HEAT LU B T AR B IR A
B BUERREET — B AR EH
HERER  2ATENARRERAVE . XS
BFEC,pH EH T T e, 138 TR X BB E
BERAETHENREERO.D KEHEBEELER
pHEAFERK,. ARLEFEHE . XRHMHBEM
B WRETRER T HTRMBBRBATIK, N

b. p<C0.01

c. p<<0. 05

ERHBHE L RREARERER N (K
B 19D MY WAL HF A RE L ERBAENE
F1, WFMAR X + 5 pH EE 480, 2~1. 28847
(BB %,1987).2) AR T BRAHMEEE
* 12 E A Y Y FE AR N A A 4 1 A B 9 B
REMEHEACANRBEPELE EEMMER.
ELERNR EXBRREFLS  MASRREARESEAE
f.3) HEERERENE N KRR, KB T
SEBRZFHFTELENHBFRHEBRR .0 THEE
A8, XZREKSBRNEYERREM, FH
REABSH KW BH (Foth, 1984; BBH%,1987),
) THELA2RERFAVEEEINE BN MTR
B TENESREE L SRR, X 5HEBENK
KRR X B TFLATFREEPHBROARTEYE
K, RKEMA. BRI TREBIAEM S . F L
BERAMENHSTBRRARBRIRE.

5 & it

BT R BRI EREN, 2
B X AT D™ BRI 4R R AR A AT
R kAR EHEHES ERE HELEDR
I HE T JIARAR B AL T A SR B FIR FE AR
BHATEARRD, RRENEEZBUESRAR
HEN—¥.

REFRNERRN, USI#EMAELHHAT
WOHBERPEN B L EYRMPYERERR
FUMMREEEANZERAK, RAT XLk
Fhi B W E S EY RN XEATHER
AR, RRRE R E,HEERBRBAED,
T ZEBUE IR, K L F 5k » 55 RE Ak + < 05
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