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Abstract: The characteristics of soil nutrients in primary and secondary forests of Mulun Karst forest of
Guangxi, China were studied, and the contents of SOM, N, P and K at 0 ~5 c¢m depth soil from the three main
landforms, such as steep slope, gentle slope and depression, were detected, each including rock-soil (shallow and
scattered soil) and soil surface microhabitat (relatively thick and continuous soil). The results showed that the
contents of SOM, TN and AN were high in primary forest with high species diversity, with 345 g kg” of SOM in
rock-soil surface microhabitat of gentle slope, while above 80 g kg” in soil surface microhabitat of depression.
However, those decreased in secondary forest dominated by Alchornea trewivides, Mdllotus conspuyrcatus,
Eurycorymbus cavaleriei with lower species diversity. The SOM contents in rock-soil (110 g kg™ ) and soil surface
microhabitat (77 g kg") in gentle slope decreased significantly, which were only 32% and 35% of that in primary
forest, respectively; but there were not significant differences in SOM, TN and AN contents in depression between
the two vegetations. There were not obvious regularites in TP, AP, TK and AK contents between the two
vegetations. The soil nutrient contents (except for TK) raged in order: gentle slope > steep slope > depression, but
there were not significant differences among the three landforms in secondary forest. The soil nutrient contents

(besides TK) in rock-soil surface microhabitat were higher than that in soil surface microhabitat.
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Table 1 Basic geographic characters of the plots in Karst forest of Mulun, Guangxi

JNEESE Microhabitat rate” (% )

R HIE B £ 13 s AtmE L
Vegetation Landform Aspect Grade Rock Rock-soil  Soil
surface  surface
JE AR Bk Steep slope B Southern sope  30° ~45° 49 32 14
Primary Y Gentle slope B33 Southern slope  15° ~30° 55 28 12
forest #EH Depression - - 55 12 28
G By Steep slope  JLEPHYE Nand W 30° ~45° 36 39 20
Secondary LYY Gentle slope  Pi3¥ Western slope 15° ~30° 38 35 22
forest #EH Depression 36 15 44
* are the mean of 4 plots.
R=(S-1)/nN papyriferus) KL ¥ 5 (Mallotus philippensis ) ¥ A&
D=1-3YF (Picrasma quassioides ). 3% . B ( Radermachera

Jyw =(— ZPInP)/nS
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Table 2 Characteristics of trec layer of Karst forests in Mulun, Guangxi
- - R AR T A SRR
Vegetation Landform Species Individual Basal area DBHyz.« R D Jew
number number (m? hm?) (cm)
JEpk BEYE Steep slope  33.75+7.05a 135+1042a 1858 +246a  322+62la 6.64+135a 092+0.0la 0.93 £0.05a
Primary 23 Gentle slope 28 +4.88ab 89.75+16.18b 17.79+2.1a 291+285a 597+09a 091 =+00la 086=+0.0lab
forest i Depression 20+1.15b  6525+849b 10.11+1.18b 28.93 +2.99a 4.57+0.16a 085+00l1b 08 +0.03b

1208 +1.12A 2.6 £035B 0.78 £0.05B 0.75 +0.06A
19.63 +0.89A 436 +0.56A 089 £0.02A 0.86 +0.02A
2133 £4.79A 2.79£0.16B 0.79 £0.02B 0.75 £001A

WM BEJE Steep sope  1.75+1.03B 70.75 +14.87A 328 +049B
Secondary ZBYY Gentle slope 20.5 £2.96A 86.5 +14.12A  7.56 +046A
forest  Hijh Depression 13.25+0.25B 81 £5.61A 779 £1.11A

R: S E TS Abundance index; D: Simpson Z#EPEFH%X Simpson diversity index; J,, : Pielou 34147 ¥ 83X Pielou uniformity index; [RIAkZI%32

JoHIEl E R R ERANBEP>0.05), Values in the same vegetation followed the same ktter are not significantly different at 0.05 kvel by One-way

ANOVA.

2.2 FAEMIIES S TUEHE

3 Fon, AR+ 88 pH {EAF 6.25~7.28
ZIH), RO ik, A bRt A H5 5 1 SOM
BUE, OB, Bl hideRs, 14 345 g kg™, T 2
HHXT A%, [H437E 80 g kg' A |, 13 TN.AN. TP,
AP BT by, e B I > BEYk > HE
Mo b, A R /MESS Y, S8+ 1 TN, AN, TP,
AP & i 4y H bE H M 5 318%. 618% -+ 29% Al
165% ; L /NS, BBk 13 TNLAN & &=43 5
i 224% \121% , TR B BESE A% TP £ 57
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Tabk 3 Soil nutrients status of primary vegetation plots of Karst forsts in Mulun, Guangxi

w R AR RN
Landform Miro pH SOM (g kg?)  (gkg!)
habitat 58 e

MR AN 2Bk TP
(g kg™)

HEH AK
(g kg™)

HEBE AP  2PFTK

(gekg’)  (mgkg') (gkegh)

557 R-SS 724 +0092" 275.86+57.71a" 1501 £3.04a°

Steep slope  SS

E2e50d R-SS
Gentk slope  SS

7.28 £0.05a

1.12+020a 1.73 +043b" 1434 +4.12ab 252 035b 029 +0.052"
6.25£0.15B" 94.10 £7.55B" 523 £045B" 048 £0.01B 046 £0.03C" 5.63 +0.56A 1.75:0.23C 0.11=0.01B
449040452 1826x2.14a 445x0.17a 246:0.10a 2245+5.69a 3.09+0.18b 036 +0.03a"
723 £0.02A 221.61 £35.82A 1222 +1.99A 0.95+0.13A 2.19+021A 994 £1.97A 3.76+030B 0.25 +0.01A"

Hidh R-SS 6.88:005b" 13613 £1241b" 4372030b 0.62=0.05b" 1.90+0.05b 846+134b 7.172026a 028 +0.04a

Depression  SS

627 +0.03B" 7998 +6.95B" 3.77034B 043 £0.04B" 1.5220.13B 534+127A 730x0.18A 0.19+0.03A

R-SS: £ 1] Rock-soil surface; SS: 1 [ Soil surface; [FIFVEHRGHIF Pk FE R £ RARBEP >0.05); " R/ MEE N 2R BFHEP <0.05),
T A, Values within column followed the same letter are not significantly different, and * present significant difference between two microhabitats at

0.05 level by One-way ANOVA. The same as following Tables.
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Table 4 Soil nutrients status of second vegetation plots of Karst forests in Mulun, Guangxi
NG
% Mic - ALK 2RTN  @REAN 28 TP AHEBEAP AW TK AR AK
ro P § i } . . . §
Landform . SOM (gkg’)  (gkg") (s kg™) (gkg’) (mgkg’) (gkg?) (s kg™)
Bk R-SS 6.65+022a 9487 +13.54a 438 +048a 048 £+0.05a 1.24+0.17a 523 +1.38a 5.36+0.53a 0.33 +£0.08a
Steep slope  SS 6.13 £0.21A 7381 +8.72A 3.09+021A 041 +0.03A 0.90+0.16A 5.18 +0.90A 5.22+048A 0.19 £0.04A
E2e50d R-SS 646 +0.14a 110.13 £10.20a 5.72 +0.782" 0.59006a 1.08+0.11a 7.620.84a 3.28:0.34b 0.17 £0.03a
Gentle slope  SS 6.06 0.19A 7706 £946A 2.97 +0.69A" 0.45=0.03A 0.90 £0.14A 6.33 £0.56A 3.57+036B 0.12 £+0.02A
i R-SS 6.73+£0.04a" 8425+298a" 4.01:039a 0470022 1.30x0.13a 8.18 +1.84a 4.22 +0.09ab 0.18 +0.01a"
Depression SS 640 £0.04A" 7354 £242A" 333+023A 045:007A 121=+0.09A 7.62+1.99A 3.94=0.10B 0.14 +0.01A"
o W Primary forest #0 9
] 3 Primary fores 00 a
0 | O %M Secondary forest 350 44
_fg; 3007 a
e 3l &a S b 2 ba 250 1
e a b £
61 = 200 4
8 a
il T b .
1004 a a b a g
N Lo
0 T 1 v T T 0 T T T T T
250 1.60 7 u
a 140 4 5
2004,
120 a
fon = 1.00
. a 00 1
'&o 15.0 3{)
e 20 080 1 b a
EI0.0 5050- b a a biia?
b a, 2 040 1
50 b b 3 a
nhkin -
0 T T T T T 0 T T T T T
I I I i\ v VI 1 I m v 3% s
Bh ¥ Landform

B 1 AR HR AW bR - 3 pHAE AU IR S35 B (SOM. TN, AN) I EL 4R
Fig. 1 Comparison of soil pH and bio-original nutrient contents (SOM, TN, AN) between two vegetation types in Mulun, Guangxi
I, IV: BEYE Steep slope; T, V: Z23% Gentle slope £3 11 ; I, VI: £EM Depression; I~ II: £ 11 Rock-soil surface (R-SS);
IV ~ VI: 115 Soil surface (SS)o ANIF)FR:F R BIAREL R] SR 255047 25 7 @38 (P <0.05), 2 [A], Different letters above bar present
significant difference between two forest types at 0.05 level by One-way ANOVA. The same as Fig. 2.
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Fig. 2 Comparison of soil rock-original nutrient contents (TP, AP, TK, AK) in Karst forest, Mulun, Guangxi
RS TEAREISEFEREETIHEFESNSEARTES(P H)
Table 5 Multivariate ANOVA (P value) of soil nutrients of Karst forests in Mulun, Guangxi
/NS Microhabitat  H#iJ Landform BRHY Vegetation 3% x #%Y Interaction
pH R-SS 0.000 0522 0.038
SS 0.002 0.009 0.000
AYLE sSOM R-SS 0.001 0.000 0.052
SS 0.001 0.000 0.001
2% TN R-SS 0.000 0.000 0.001
SS 0.004 0.000 0.000
R AN R-SS 0.002 0.000 0.050
SS 0.001 0.002 0.003
28 TP R-SS 0499 0.001 0.157
SS 0.000 0.110 0.000
A%k AP R-SS 0.144 0.005 0.150
SS 0.161 0.735 0.179
241 TK R-SS 0.000 0213 0.000
SS 0.000 0.053 0.000
HE A R-SS 0390 0.016 0.120
SS 0375 0.092 0.001
P <0.05 [AFNEHMN B35, Value <0.05 means that the effect of the factor is significant.
y 0y LY BN 3
3 e IE o BALBLEPIMBIFTE R , B % 7R b XA

W55 A O A 9 VT YK 2P I J A PR I R, K
ISP AR R BT, BUAEAAR L W
SOM.TN.AN, TP, AP, AK & 52 FIHE#,
TEHR Bl R S 5 il 5 397 L X 48 e /) T 22

PertiR 4k, +3% pH {E . SOM.N.P Z5 S it H B
AR TR XA EIR— . W
WFFE P S RpX — KL, TA AR U7 b X B o it
FEROE IR T 2R 3 5 o IRAE AR A 1994 4
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