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1
Tablel Physica and chemricd properties of the sils under various vegetations in Kargt rocky desertification area ( n=4)

pH <0.01 nm <0.001 mm
Ecological pH Orgaric Aval- Avail- Avail- Aval- Aval- Buk Capillary
pattern vaue meiter able N able P able K able Ca able Mg dendty Porosty Qay Qay
(gkg™h) (mgkg™Y) (mgkg') (mgkg™!) (mgkg ) (mgkg!) (gem™®) (v, %) (%) (%)
Broadtleaved  7.49+ 128.9+ 410 + 8.2+ 1317+ 623 157 + 1.13+ 50.6 + 48.9+ 26.2+
forest land 0.21a 49.7 a 102 a 3.7a 29.4a 9% a 55a 0.10a 15a 4.7a 2.8a
7.26+ 91.2+ 308 + 6.6+ 133.2+ 502 + 102 + 1.17+ 43.8+ 67.1+ 40.0+
Brushfored land  0.34 a 20.1a 6la 0.7a 41.8 a 59 a 2a 0.03a 6.1 ab 3.1b 6.8 b
7.23+ 45.9+ 175 + 50+ 90.2+ 503 + 137 + 1.31+ 39.4+ 70.9+ 45.2+
Brufrgasland 0.53 a 19.0b 44 b 20a 24.3a 71a Ha 0.02b 5.8b 25b 6.0b
* , (SR) : p 0.05 Mean+ D, and

different lettersin the same column mean sgnificance a p <0. 05 level based on multiple conparions by SSR

2.2 ) )
2 , 12d )
, 0 20cm ) )
, , 0 10cm 10 20 cm
; 20 30cm 64.9% 48.4%,
, , 20 30 cm 26.1%,
2 (gkg™
Table 2 Moigure contents in the soils different in vegetation during dry seasons ( n=4)
0 10cm 10 20 cm 20 30cm
Eoologicd patern
Range Mean C.V. Range Mean C.V. Range Mean C.V.
75 148 118.0 a 21.23 215 302 261.9a 10.%4 352 405 382.8a 5.03
Broad-|eaved fores land
58 121 74.9b 24.93 193 260 220.8 b 10.43 267 355 310.2 b 8.12
Brush fores land
29 61 41.8¢c 25.81 91 188 135.1c¢c 22.80 215 338 282.7 b 13.56
Brughgrass land
(SR) , p 005 Different letters in the same column mean

dgnificance a p<0.05 leve based on multiple corrparions by SSR
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Table 3 Chemicd conmpostions of suface rundfs from soils different in vegetation (n=4)
Water qudity parameter
Hi - - - NO; 3 - 2+ + + NH+ + O and
Elogica C0; 0% a 0; RO} ce Mg’ K 4 Na EC ay
pettem pH (m (m (@ (m (g (m (g (g (mg (g @S Sndyoorten
Y k) k) k) k) k) kg) kg kg kg em)  (GL7)
Broad| 7.32+ 47.3+ 47.6+ 314+ 2.8+ 0.0029+ 13.7% 5.8+ 30+ 034+ 079t 87+ 0.216 +
0. 3% 30.8a 27.4a 134a 13a 00004a 7.6a 28a 0.8a 0.153a 0.60 a 48 a 0.107 a
foret land
7.55+ 585+ 553+ 334+ 310+ 0.0148+ 15.7% 6.9+ 2.5+ 0572+ 131+ 119+ 0.548 =
Brush 0.20ab 13.7a 9.4a 0.69a 113a 0.0085b 81b 31la 27a 0.427a 0.75a 19a& 0.327 b
foreg land
7.75x 77.3+ 63.3x 452+ 510+ 0.0345+ 27.7% 5.6+ 5.3+ 0515+ 220+ 175% 0.924 +
Brusrgass 0.09b 189a 40a 08a 129b 0.0M9c 83b 31a 25a 026a 06lb 69b  0070c
land
: + , (SR) , p 0.05 Mean + D,
and different letters in the same column mean dgnificance a p < 0. 05 levd based on multiple conparions by SSR
( 3, HQOz- DrCa
HOO; ><0;" >Cd" >Mg™" > (1] ( 3,
K* NO; d° >Na* >NH; > FOY" RO;”
ct Mgt , ct*
6.1 36.0mgL ' 25 10.0mgL ',c* M¢* ,
(10 ) 6.64% NO; Na*
2.28 %; HOO; 07, , ,
-1 -1 - .
16.5 96.2mglL "~ 20.2 67.3mgL ", FO; -P , CE" NO;-N,
HQO; 05 21.81 %
20. 18 % , ,
HOOsCa : HOOsCa - Mg ct , pH
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. P03 -P NO; -N

4 L}
2.4 : 176 336U Scm™ !,
, : HQOz Ca : cat
: Mgf " HOOs 0% ,
, , , HOO; Ca** Mg?*
: , 89.2
, ( 186.2mgL"* 185 39¥5ngL ' 66 153nmglL *;
) 114.9% 50.6 %
; 84.7%; K' NH, ,
, : 01 37nmgL™ ' 0020 013%4nglL *,
, 55.6% 85.8%
4 .
Table 4 Chemicad conpositions of goundwaters under different soil-vegetation sygsems ( n=4)
Weter qudity parameter
Emlogicdl HOO3 Sery a- NO;3 FO3" ca?* Mg?* K* NH; Na* EC
pattern pH (mg (mg (mg (mg (mg (mg (mg (mg (mg (mg  bs
ko) kg') k) kg') kg kg) kgD kg) kg'H) kg)  em)
Broactleaved 7.87+ 1545+ 39.3% 369+ 162+ 0.007+ 27.5+ 145+ 15+ 0.041+ 145+ 302#
fored land 0.24a 3L7a 236a 03a 08a 008a 090a 0.8a l1l4a 005a LOla A a
Brush fored 7.72+ 139.7+ 36.2% 353+ 268 0.017+ 20.0+ 10.6+* 14% 0.062+ 114+ 240+
land 0.16a 199a 14.9a 045a 15b 00lla 82a 31b 10a 0042a 08a 27b
Brusgass 7.85+ 99.4+ 553+ 3.98+ 4.9+ 0010+ 205+ 87+ 19+ 0101+ 150+ 202%
land 0.16a 10.2a 22.6a 0.62a 110b 0.005a 10.0a 21b 1.8a 0038b 1.27a 26b
+ , (SR) , p 0.05 Mean + D,
and different lettersin the same column mean dgnificance a p < 0.05 leve based on multiple corrparions by SSR
, NH;
, , , HCO; Mg?*

) HGOO;
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VEGETATION SUCCESSION WITH KARST ROCKY DESERTIFICATION AND ITS
IMPACT ON WATER CHEMISTRY OF RUNOFF

Liu Fang'? Wang Shijie* Lw Haibo® Liu Yuanshend He Tengbin® LongJian®
(1 National laboratory  Emvironmental Geocheristry, Geochemistry Indtitute d Chinese Academy o Sdences, Guiyang 550002, China)
(2 Emnvironment and Resource Indtitute d Guizhou University, Guiyang 550025, China)
(3 Geography Department o Guizhou Norma University, Guiyang 550004, China)

Abgract Karg rocky desertification is a land degradation process, involving serious il eroson, extendve exposure of
basement rocks, dragic decrease in il productivity , and appearance of a desert-like landscgpe. Asiit is a serious problem in
Quizhou Province , sudies were carried out on successon of the vegetations on lands under karg rocky desertification and its
impact on chemica conpostion of rundffsfrom the landsin this regon through vegetation surveys and andyssd il and runoff
samples. The results show thet with development of kars rocky desertification, the il was logng organic metter rgpidy ,
becoming clayey in texture , decreasng in il capillary porosity and in water-holding capacity in the suface or subsurface il
layers dgnificantly during dry seasns, thus dtering the lav of water movement in kars eologca sysem. The andyds of
chemica conpodtion of surface runoffs show that in terms of concentration , anions and cations in the surface runoffswere in the
order of HOO; >0 >Ca" >Mgf™ > K", NO; , d” >Na* >NH, > PO;" . With karst rocky desertification gping on,
the output of FO;” in the surface runoff increased sgnificantly , and that of Ca2* and NO; followed , thus leading to decreasein
il fertility and dfecting ervironmental quality of the recipient weterbodies. The variaion of chemica conpostion of ground
runcif was sirrilar to that of the surface rundff , but the concertrations of HOO; , C&2* , and Mof ™ were higher than that in the
surface ruroff , repectively , while the concentrationsof NH, and K™ lower than thet in the surface ruroff . The concertrations of
HOD; and Mo " were reduced obvioudy with karst rocky desertification proceeding on , thus weakening kardification , while the
ooncentrations of NH,” and NO; were increased sgnificantly , thus fecting the quaity of ground-water , to Some extent.

Key words Karg; Rocky desertification; Hart-0il sygem; Rundff ; Weater chemigry



