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Characteristics of Nitrogen Isotope in Litters Under Karst Rocky Desertification
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Abstract: This study investigated isotopic composition and spatial distribution of nitrogen of surficial litters in karst
rocky desertification areas with different type, grade and disturbed model within a small catchment of the Wangjiazhai
peak-cluster depression basin, Qingzhen, Guizhou. Results showed that the most §'°N values of surficial litters in
yellow soil areas are between -4.00%o to -1.83%o with an average of -3.13%., and that between -4.49%. ~ -2.44%o with
an average of -3.39%o in black calcareous areas. The hydrothermal condition of the environment is the key factor
controls litters” 5"°N values. The "N values of surficial litters show no significant difference for all sampling sites
except those from slight or no rocky desertification sites in black calcareous areas. We suggest not significant (P < 0.05)
overall difference of surficial litters” 8"°N values in yellow soil and black calcareous areas as a result of the high habitat

heterogeneity of the karst area.
Key words: karst rocky desertification; surficial litter; composition of Nitrogen isotope; spatial distribution

characteristics

HhF Y TEDR SRR RGE B A WAL A I RIS B M R T A BLA S BT 3R 4
JEAE I R GG IR R G, R A S T e R AL . e A G gL . A
A RIS KTERFKRE ST, R AERE R R PR, BAT DR FrK AT IR K PR S5 B (R KA
SURe, M HZ S5SHRMESRGIRMEA, M EERE MR sy, (YRR I
HARENECE. BIRERY, ZHESRGHEMHTRIINFES, 90% L L i1 R K 60%LA_EIH R

Wk H34: 2013-03-13 U 3, 04-16 2 fE
REETH: BxEARREESTBITE (31100187); SRMA RIS E ([2010]2027); HMEAHE T HARIYELSHEATE (E#0E 20090128
HAEETAN PR (1976—), 5, WL, BIBEE, BRdin: BEihERkikY.  E-mail: xugiangluo@163.com.



TEERAK A THTEDI MRV IE % AR FR 5 FAR IS VEMI MR AR ES RGN EELR, SaffiK
WEIEAL S VIR« SRV IR . R R E MIEAT I o 4 AR A WU AN s AL 5 ) 1) - 4
()5 A S AR, X e FR ISR ke T ITE A RIS R S R, IF BRI B R TE A R,
HRIZ% N P S8 95 70 3 S AR 1) 48 1) B A0 42 40 A b T 0L TR b, o 2 T 1 P A
MRS RGR R VIR AR N . Bt 3 LR B3R, e 2 MR oR
BPTLE

e MR A AL R RS EEERGRIABIRG3AT RGNBEAN. R R GOE A2 7R 2 55
RGURML NG, ABER G R R RGN TIRA SR NER, HIERSRRZ R SR
Fragtel, UrAEsk, [P AMETRIEY T KFEA O T S TARIFEUE T HIEA K AR, 3 B T )
R DIAFRAMA Dy EESISZ. FAKRE D ER . iR A SSRGS FRMER L
)5 2R PR DR 30 43 ARt R ) Sy 5 TR 0192, (7 2 R L AR AN 80 ) e R (X AT 7
VR RN ZR AL FE RS AN 2 W T RVED K7 AL A 5 AR AS R SRR (M A Mt Bk AL 2R A
SRH VI, ARG G WIELE A T et & A4 FAL P, R,
MARGIR I A, IR AT ke A B A 1R b 3R R 9 WA 58 U R 3 (038 SR AE A LS PRI 3R
X T R TR X R AR R AL 2 A AN [ A AR N E Y R S R R AT AL R R
B o ASCUAE 7R e JL DX 53 M A48 1 BT T S FR I Mt/ N IRt o 91, xRk A AN ) S8 28 - 3 VAL
AFSERAEAL AR HPT7 2B R R JE V& YR E BRI 2R 2 S 22 ) 73 SRR A EAT X LA 7T
LU [ Wi 30753t DX ) ORGP, R ) R AN [ 36 5 7 BURL - T3 RUR A A H A W ER AL 22 1 R f1 ) 2
W -

1 WEXELR

WFFEIX AL T 53 M 48 18 B T LD L B A £ R 3N, R4 106°20'5"~106°218", Jb4i 26°31'45"~
26°3027", WKL) 2.4 km. %A HECAE —, AP =B AR A =4, i3 st Re ks
TRECR I M, W N ST AA LG 1.65 1 1. Wg4kif i s 1451.1m , 5K AL 1275.0m. J& I #4728 X
A%, EIIE 14°C, Mo i 35°C, MR BRIE-5°C, 4EEAR 4700°C, 4FHEHE 361.2 k) em?, 4
PEME 1200 mm, FFIAEZE, BEMAETE 5—9 A, WX FELERADY BOA K g, Hihbl
JE A M T LB B K o, R DA A A T DA B RN 3

A TR R B T R A, I B ARSI A, 3G ROz X AR 2 BRI FR Y
WK TR, YHUEUR R BB BHEMIC L 11 BRSSO  EAT IR IR, iz X AP TEE A
[FIPR S BB TE R . X B, HE . TeAFEE WY BAE S B A6, il s B A Ak R4
BT HE RS GE RN . SRR AL T ST BT S MRS RE RN . PR A P&l kb T
PeJG B KR s REFEN . B AL T I BT S RN . P G T I Al T RS 1
FERIVE . 28 0 AL N A TEUR T T RN B 0 (R R AR A R A Tt pR, #I R T e
Boe s H BA RN 251
2 WRFE
21 HHigE

REHLSE T /NAUE N AR A 29, R . RETF 7R X B E LA s, &2
FEAEEAL S B AR 58 A AL SN R AR B SO, (RIS 5 RR A S sU R 3R . TSR, &



JE R AL T SR B BE AL — AR B T R AR 2R, TER R LAY 10m B — 14
S5m>dm LT o BT oA A L3 228, REHBTIAR 75 SR ACK (20m>20m) , A FEH [T 1) S A A B v —
ANFEH, AR AR ER .

22 HEMRE

FERANFE T A% “MIETE " T Riik o AIAE 4 AR St A B A 154-50em>80emif) /N X, Wi Bz /NX
A AvE Y, TRAEARRZHE T RE RS . RV A BUE AR EIETOC M E . BU Rk i i
0.073mmffi, AT HBENEFRTHH, FFH.

23 HESS

FVED A C &8 R KCrO7-HaSO, FALIEME s N &SR ICR AT (PE2400-11) M5, RAAR
VI ER (N%=117% ) TR, MEIRZEN £0.1%.

RFAL 2R LL R MAT-252 BB AGEA7 M FH DY 7B FoR et 0.073 mm i (1 3 V& 04 i 15~20 mg
BT mii A B oA B R, RO B Cu0 (2~3g ) fl Cu 4 (0.5~1g), 7FHHI AL
ARG Eim A a5 e, BTGk 850CKIEE 5 h, fHIHEM BTN Ny, IS4 fFEL
H, 7EEHHIAMEREA BHEL A T8 N, difh )5, R ESAR R RIS (MAT-252) BHTREE R RS &
FIIIRE o« ™°N I 58 B R F RS R AR ME BT ST-N1 (8N = -1.89%0). ST-N2 (8"°N =21.38%0) BEATHLIF,
ST IR AR HE R 228 20.2%0 (n=5). TEMR AR, AR 5 ANFEA S 1 A FPATRERI 1 AMre DL T RS
XF o RTEFRAE A KSR, FEMEBEENERZENT 0.05%0, FFEMZEM (3N i H bR FH bR R

SEN=[ (NN D qmpe — CON/ND gandara]/ CON/ND geangara % 1000%o
24 BURAIES St

F Microsoft Excel 20073749557, H IBM SPSS Statistics 19 #HT#¥E 40t 0. Gt i
ELFEHE IR 45 1173 #r (Descriptive Statistics) « 5K 2 77 22 73 4 (One-way ANOVAD | LL# 3518 434t (Compare
Means) JAHIESr#T (Correlate) 5.

3 EREDMH

3.1 AEXBHEMFREEMREL RE R EINE 57

311 #3E PRI IR MR ATEYIR) 8N 8 E B N-4.00%0~-1.83%0 (K1), “THIH-3.13%0, “FIIbx
TR 220.15%0, ARiEM 2£0.53%0, AREN2.17%0, J770.29%0, ZF5F FR% (CV) -17.05%. H, 83.3% K
B 73 A7 £E-3.80%0~-2.80%0 2 [8], 43 Hi 1E-4.00%0~-3.80%0 < [H]F1-2.80%0~-1.80%0 2 [8] {15 5% 18.3%,
S O NEL AT A i 2% 1) i P AT 155 23 5311 0,95 4112.98 (&) 2% B 438 [X R [F] B 88E 46 1 T b R 5 M 198N
HHERRAE

312 Be skt BOOKEXKIBRBEEYN 65N 51 E H-4.49%0~-2.44% (£1), FIH{H-3.39%o,

SPIIARAE IR Z0.21%0, ARifEM220.59%0, 4xFE2.04%0, 77720.34%0, &5 R (CV) -17.31%. 1, 75.0%
F B 53 A5 1 -3.80%0 ~ -2.80%0 2 8], 43 A7 1E -4.50%0 ~ -3.80%o0 2 [8] F1-2.80%0 ~ -2.40%0 2 [8] {1 H 45 % &5
12.5%, & NAHAHE 73 A i 2 P A B R 55 93 331) J9-0.45H11.69 ([&12). 2 B BB 0 47 i+ X AN [RI A 48 441 TR
RIRVEDIN 5N (E R FEAE R AR R,

* 1 MHEKHESH WREFEYC. NSERINE)
Table 1 Basic features of sample sites (C, N contents and §'°N values of litters)
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1 YS SRD us RC TSG 30.2 6.60 453.59 15.32 -1.83

2 YS SRD MS RC TSG 27.3 6.81 431.54 15.19 -3.77
3 YS SRD DS RC TSG 28.3 6.75 464.24 15.44 -3.10
16 YS SRD us GR TSG 34.7 6.79 460.05 14.90 -2.94
17 YS SRD MS GR TSG 29.7 6.75 447.04 18.66 -3.07
18 YS SRD DS GR TSG 27.0 5.86 457.00 17.03 -2.92
4 YS MRD us GR \S 28.4 6.49 464.04 16.68 -3.26
5 YS MRD MS GR \S 29.2 7.07 437.87 19.25 -3.13
6 YS MRD DS GR \S 30.3 6.31 446.71 18.65 -3.38
11 YS MRD usS RC S 28.6 6.95 448.95 19.33 -2.85
12 YS MRD MS RC S 30.3 7.34 468.81 17.01 -3.34
13 YS MRD DS RC S 31.6 6.74 459.00 13.70 -4.00
7 BCS MRD usS BU GS 31.8 7.80 448.29 13.69 -3.20
9 BCS MRD MS BU GS 33.2 7.78 441.05 13.23 -3.07
10 BCS MRD DS BU GS 30.1 7.89 450.11 14.80 -3.48
22 BCS LRD us GR S 325 7.53 471.20 20.07 -3.23
23 BCS LRD MS GR S 16.9 7.86 448.54 23.20 -2.44
24 BCS LRD DS GR S 30.5 7.81 467.45 18.90 -3.46
25 BCS NRD us wC STS 21.7 7.58 466.69 17.23 -4.49
26 BCS NRD MS GR STS 25.8 7.55 428.23 18.86 -3.76
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HEM; STS-IKAETRH#EM. TH
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Fig.1 Frequency histogram for 8**N values of litters in yellow soil areas
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Fig.2 Frequency histogram for 5'°N values of litters in black calcareous soil areas
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Fig.3 The mean 8N value of litters in different environmental conditions in yellow soil areas
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Fig.4 The meand™N values of litters in different environmental conditions in black calcareous soil areas
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Table 2 Correlations between litter §'°N values, C. N contents, soil water contents and soil pH values in yellow soil areas

¥ 3N Y C o DN fri S5 EY/S
JHVEY) C & 0.11
JHE N i 0.16 -0.35
T HEEKE 0.04 0.29 -0.32
+3% pH 14 -0.15 -0.02 0.06 0.27

: *P<0.05, **P<0.01, F#EIA
R3 BEARTXMFEEY SN ESEEY C. N SERTIEA/KE. H1F pH EE/MEXMY
Table 3 Correlations between litter 3°N values, C. N contents, soil water contents and soil pH values in black calcareous soil areas

5 3N Y C A TV N i R FpN
HIEY C A -0.21
ETED N i 0.26 0.23
TR EKE 0.00 0.08 -0.65
+3% pH 0.55 -0.14 -0.22 0.01
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