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Characteristics of Litter Stock and Nutrients in Different Land Forms in Karst Forest

XUE Fei,LONG Cui-ling” ,LIAO Quan-lan,XIONG Ling

(College of Geography and Environmental Sciences ,Guizhou Normal University ,Guiyang 550001 ,Guizhou sChina)

Abstract: In order to provide a theoretical basis for the further investigation of the nutrient circulation
mechanism in Maolan karst forest,the existing stock of litter layer and the contents of main nutrient ele-
ments,reserves and release characteristics of the litter layer under different terrain conditions,as well as
the their relationships with soil physico-chemical properties were analyzed. The experiment was conducted
in the Maolan National Karst Forest Nature Reserve in Guizhou,in which litter and soil samples were col-
lected from different decomposed layers on the surfaces of three typical morphologies:slope,trough valley,
and funnel land forms. Relative indicators were measured, such as the existing amount of litter layer,con-
tents of the main nutrients and release rate. Pearson correlation analysis was adopted to explore the correla-
tionships between the physical and chemical properties of the soil and the existing amount of litter layer,as
well as nutrient contents. The results showed that 1) significant differences in the existing amount of litter
layer forms were found between different land forms and decomposition layers,and the orders were slope™>
trough valley™ funnel, and fully decomposed layer > fragmented litter layer = fresh litter layer. 2) The
contents and reserves of nutrient elements in each decomposition layer of litter were shown as C=>Ca>N">>
Mg>K>P. There were significant differences in the total nutrient reserves of litter among different land

forms,and the slope was the highest. Each nutrient element showed different release rates due to the differ-
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ence in topography and decomposition layer. 3) There was a significant correlation between litter existing

and soil carbon,nitrogen content,water content, bulk density,and pH. It was concluded that land forms had

significant impacts on the nutrient release distribution characteristics and decomposition rate of litter in

Karst forests. The decomposition rate of litter on the sloping forest surface was faster,and the cycle of nu-

trient elements was shorter.
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Table 1 Basic characteristics of sample sites

/fiﬂ!z MR B T 2 ARt  EEME CFHRE EHME

KR /m /) B/ % /OB - hm ) /% /em /m

W Hh 814 45 M KT (Litsea verticillata) 38.08 4 090 35.77 3.15 4.78
WIEFEH M (Cladrastis platycarpa) 4.92 6.45 7.46 4,47
[ R 3E 5% (Viburnum henryi) 6.96 5.08 2. 00 5.23
MU B8 46 (Cornus japonica var. chinensis) 4,41 3.78 5.05 3. 64
H KBk (Cyclobalanopsis glauca) 2.12 3.63 9.87 8. 36
F MW (Lindera communis) 4.16 2.93 1.53 2. 64
H#HLAK (Boniodendron minus) 4,41 2.65 1.38 2.11
R A% 32  (Viburnum propinquum) 8. 90 2.55 4.64 2.51
MR (Nandina domestica) 21.99 2. 40 0.56 1.65
KA B A (Brassaiopsis glomerulata) 8.12 2.36 2.86 1. 84
oAl 59 Fh

KR 685 15 DY KR A6 6.63 4 395 10. 04 4,24 3. 82
T He DU B8 AE ( Dendrobenthamia hongkongensis) 4.74 9.52 6.70 4.61
eI A (Machilus rehderi) 8.95 6.45 1.72 5.26
IR/ (Cladrastis platycarpa) 6. 00 5.20 2.70 3.54
A 8. 11 4. 96 1.25 3.70
A% T 6.11 4.61 1.52 4. 14
= RIS EHAM (Carpinus pubescens) 5.37 4,31 2.50 6. 20
W P F (Evonymus dielsianus) 9.72 4.11 2.95 1. 84
g RAT 19.57 3.18 1.06 1.43
B MS (Sinosideroxylon wightianum) 17. 90 2.70 0.98 0.93
Hofl 71 b

HERS 566 5 H X% 11.13 4 200 23.37 6. 04 9.21
Y AR AE 8.95 8.09 3.38 7. 34
A9 i A 14. 21 7.70 1.01 4,27
k% T 8.35 4.45 2. 40 3.15
7 Uk 0 AR AR 3.88 3.75 2.98 3. 44
W -8 2 (Clausena dunniana) 5.47 3. 60 0.97 2.64
AR 3.28 3.56 4.13 5.12
4% AR (Pittos porum crispulum) 8. 64 3.37 4,28 1.93
A 14.58 3.32 1.54 1.44
R AT 17.12 3.30 0.97 1.61
HoAl 65
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Table 2 Soil nutrients and physical and chemical properties in different land forms

R C N P K
-y} /(g kg ) /(gekg D /(g kg™ D) /(g kg )

Ce Mg i HE sk
Jgokg™  J(gekgh) P J(geem ) 1%

Bl 56.04+10.91 ¢ 4.96+1.01b 1.1040.36 ab
sk 120.22+10.13a 8.06+0.86a 1.14+0.38 a
M 83.8249.91b  5.1240.51b  0.93+0.27 b

7.20+1.32b  63.43£8.20a 10.31+0.50a 7.34£0.05a 1.12+0.02a 35.85£5.54 ¢
6.224+1.78 b 53.25+15.57 a 9.1940.17a 7.19£0.06 b 0.99£0.03 ¢ 51.30£2.37 a
11.10+1.82 a 66.20+13.47 a 10.80+1.30a 7.17£0.11b 1.04£0.02 b 45.15+£0.28 b
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Table 3 The return amount,current stock, turnover period and decomposition rate of litters in different land forms
i TR/ (g e m ) VR BRI .
xu A2 IR IZ B4R it fem D gem e TR
I b 102.19444.18 Ab  143.10+43.74 Ab  254,88+48.34 Aa  500.17+105.34 A 461.58 38.59 2.08 0. 48
(20.4) (28.6) (51.0) (100)
i 2 73.68+7.46 Ac 122.82+25.76 Ab  181.40+25.92 Ba 377.914+42.88 B 302.63 75.28 2.25 0. 44
(19.5) (32.5) (48.0) (100)
4y 78.59415.08 Ab 97.07419.74 Ab 235.15+23.27 Aa  410.81%30.66 AB 356.53 54. 28 2.15 0.46
(19. D (23.6) (57.2) (100)
TE < 55 P9 BB A 25 20 % )28 o B O VR BRAE B 1T O3 L/ 06 R TRV RS TR AR SR TR — 23 Al S S TR S 22 ) 9 22 S B 3 (P <20, 05) . R[]
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Fig. 1 Nutrient content characteristics of litter in different decomposition layers of three land forms
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i A OC (P <<0. 01), 5 + 45 & 2 A I 35 P O
G, 5 3 N & 2 UM DG (P <<0. 05), fil +
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Table 4

x4 TREMEABRYREFSEERBRFE

Characteristics of nutrient reserves and release in litters of different land forms

HHER iR

FATLEME/ g+ hm %)

C N P K Ca Mg it
i RAOMRIZ 375.16(—16.94)Ab  13.27(—23.96)Ab  0.65(—38.46)Ab 2.50(4. 80) Ab 31.58(—24.51)Ab  4.92(—23.98)Ab  428,08(—17.70)Ab
EAMRIE 438.70(—9.39) Aab  16.45(—49,91)Ab  0.90(—35.56) Ab 2.38(—41,6)Ab 39.34(—41,18)Ab  6.1(—27.38)Aab  503.87(—13.61) Aab
B M2 479.91 Aa 24,66 Aa 1.22 Aa 3.37 Aa 55.54 Aa 7.77 Aa 573.47 Aa
Bt 1293.77 A 54,38 A 2.77 A 8.25 A 126,46 A 18.79 A 1504, 42 A
i 2k KOMRIZE  293.58(—48.38)Bb  9.48(—39.56)Bb 0.52(—76.92)Bb 1.22(—54.92)Bb  21.51(—67.55)Bb 2.61(—63.98)Bb  328.92(—49.57)Bb
PR 435.62(32.67) Aa 13.23(—35.83)Bb  0.92(—39.13)Ab 1.89(—74.60)Ab 36.04(44,42) Aba 4.28(2.10)Ba 491, 98(30. 88) Aa
oo 2 293.3 Bb 17.97 Ba 1.28 Aa 3.30 Aa 20.03 Bb 4,19 Ba 340.07 Bb
itk 1022.5 B 40,68 B 2.72 A 6.41B 77.58 B 11.08C 1160.97 B
A RAMHE 293.04(—7.03)Bb  8.91(—20.43)Bb  0.61(—40.98) Abb 2.33(14.16) Aa 31.02(22.57) Aa 3.21(—12.46)Bb  339.12(—4.64)Bb
AR 313.63(—17.300Bab  10.73(—55.19Ch  0.86(—52.33)Ab 2.00(—29.000Aa  24.02(—56.37)Ba  3.61(—74.52)Bb  354.84(—21.82)Bb
B 5 it )2 367.89 Ba 16. 65 Ba 1.31 Aa 2.58 Ba 37.56 ABa 6.30 Aa 432.29 Ba
it 974.56 B 34.61 B 2.78 A 6.91 AB 92.6 B 13.12 B 1126.26 B
RS B A TR RCR %
x5 RAEDSLEEBEAMERMNMBEENE

Table 5 Correlation between litters and physical and chemical properties of soil
LD +3 C +HEN 1P +HEK +4ECa L Mg 1% pH AR HESKE
MEWHRAFRE —0.557" " —0.415" 0.091 0. 042 0.199 0.124 0.456" 0.542° %  —0.501""
JHEY C 0. 220 0.187 0.04 —0.173 —0.135 —0.219 0.05 —0.18 0.198
MW N 0.013 0.221 —0.089 —0.464° " —0.123 —0.212 0.25 0. 244 —0.173
%Y P 0.108 —0.053 —0. 291 0.409"  —0.227 0.115 —0.263 0.067 0.01
HEY K —0.372" —0.398" —0.443" 0.374" 0.129 0.375"  —0.034 0.25 —0.222
JAEY Ca —0.223 —0.261 —0.276 0. 002 0.075 0. 194 —0.049 0.24 —0.159
WY Mg —0. 425" —0.333 —0.273 0. 089 0.222 0.296 0.107 0.535" "  —0.540" "

e * FRBEAE(P<0.05), * * Rk R EFH XK (P<0.
1 Gt

I 2% 1 30 R AR AR AT ST DX P Ml 2 U 95 W 2 B IR
Ff- i % 43 R AE 32 3 i T RN+ 38 B Ak M B 3
Wi, AN (v T ) A 9 40 2 B BRAF i B R A R IR 2 57
B, JFG v e b R b b 2 U8 9 A BRAE R 0 K R G
e R R e IR i i B . BRI L RO
8 75 ) AN T) b TR 043 A )22 1 BLAT 1 R0 9 43 R AIF 2
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TET AR ML 1 St 75 > W T R AR AR TR A O R ML
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AR HE R 0.374 kg » m 2L H P E YRR
1755 B 450 R S AR P 2 R T R b X

01) 5 — KRR ]y T3

(1 BIF 5 45 SRR AT, 457 349 09 3 ki AR 1 48R I S
A FE LA o 78 2 W 0 AR R v W BT X EL
S BUBR . ASFT A Bl 25 5 38 R A i ) BRAT 2 5
AR AR R IR A ) — M St
AR 3000 7247, S W 1 8 v ) B AT Bk 52 i S 4
A A PR R Y S 5 R PR 0 X R
MRARL B 2 B SR B b 22 e R R A D Tin 2z £
Sk, RHOR D IR BEZ LR TR T
Py ek AT ) Ve 30 L0 A L S EOCHC A VR W
BAT R BAR.

b 2 5 VR e S0 AR MR R s N R O
235 S R B R L M 22 S S BOL R Y
ol ZEL S 8 7 0 ) VA A L i R S A A 2 S
T 52 0 ] v 0 J2= 2% 0 it J2 BRAT BB o0 A1 . ABIESE
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