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Vertical distribution and spatial differentiation characteristics of nitrogen
isotope in soil profile of Eastern Region of Yunnan Province

GUO Song' WANG Lifa® MA Haiou' LI Shuangshuang' CAI Xiaojuan' JI Hongbing'™*

(1. Energy & Environment Engineering School , University of Science & Technology Beijing, Beijing, 100083, China;
2. Beijing Institute of Geological Engineering Design, Beijing, 100120, China)

Abstract; Seven typical soilvprofiles under the influence of different soil types, different rocky
desertification levels and different human disturbance modes in Shilin County of Yunnan Province
were selected as the object of study to investigate the vertical distribution and spatial differentiation of
nitrogen isotopes. The. results showed that the soil pH was 3.68 to 6.07, the total soil profile was
acidic , the total organic carbon (TOC) was 0.58 g-kg™' to 29.25 g-kg™',the C/N ratio was 1.33 to
14.70, and 8" N was 1:44%o0 to 14.86%o. In the vertical differentiation with depth , the stable nitrogen
isotopein the soil showed some regular changes because of the humus layers and nitrification-
denitrification. In the spatial differentiation between the profiles ,the degree of 8°N dispersion in the
two different soil types was mild rocky desertification profile >moderate rocky desertification profile>
intensity rocky desertification profile. At the same time,the 8" N values of the red soil profile,which
were less affected by man-made , showed the intensity of rocky desertification profile> moderate rocky
desertification profile>mild rocky desertification profile. There was no significant correlation between

8"N and soil physical and chemical properties in both the limestone soil profile and the red soil
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A ORE AL 2 S, R R B A A, A M AR I A e i RS A A K B
FEASIABENGESS K i e d AR Y AR R B T AR P R A X AR L B AR TS
RGBT, 0 T A X A S RGBT AR ARMATASRE T RELENTRZ —, 4
ROAB RGP IR KRB A FAC R A5 3 AN R0k 3 i e il il B8 & AR [R5 3 70 18
AT GBI, 25 FAR R R B 0 148 8N #G BA W s, — i, +358 6O N 5 3P il
(GRS e &R DS Vi a1 I e L2 567/ 712 B PN s A7) 1 SO N T o 5 TR N B B S
PR SR —E B A SR N DIRARX AT B B —MARic, — @R R T AR A S R
Ge P R E A MRAAE S TR ATIFIE s HT 75 1 b DX A Ak A b 3 U R 0 3R 1 9% =F B 11 48 SRR AIE
X T R ST M DX U AR M R AL S PR MU [R) A BEAG AR R LI - R G P AR AT A d A
AEEZXT.

AR SCHR IR P A8 A ML 32 P PR BT RL MR ) 7 4 SR - S i DAy AR 50 4%l i 6 BT ) pH L TOC
C/N ZEHEA PR PE A B A S Ao 3R T B 25 (6] 70 S R I B PR TS, B R Sk s IX %00 A 1 3t
BRAGSAIBER LA, S R AR AT 2 BRI L PN A 3075 M DX A W R AL A R S 27 | S e 307 il X A=
ASHRE AP FIG BE S LB R

1 #BS 1 ( Materials and methods)

1.1 W5 XA

WF5E XA T = B A PR B (24°30'—25°03'N,103°10/~-104°40"E ) | b3 AR w5 PU AR, 46 s S0 401 v
JEZE AR, A TR P2 SIRAE 25 TN, BRI 22 K A AR B A T AR M XV o A oy |
ke b g i SRR3R R A it A0 22 100 3 ) O ME LA R A K PRI, R R T R H
25, IR I I A R R A A U A L A S R R AU UL KA
iig[‘)-ll]‘
1.2 FEECREE

S P JEE R S A S IR R | M2 A AR A Kz A TR X 43 g B
K (DP) sk L (PTS)iE KIE (QST) \ = F A (SIC) AMEIX 155 (SL1) AMEIX 2 5 (SL2) (7
YR (XNC) A5 7 A RAE ] T AS YR AE A 18] B JBORE 5 v, B LT R AR URCR AR, R SR A ) T R B
110 em, [H]FA10 om SRAE  SRFEE R 1 kg, FORAEREM 12 4, B S5 A L FKYCH DP-1—DP-12; i
S LSRAEF R BN 280 cm, L (0—130 em) [AIFF 15 em RAE, FHE(130—280 cm) [A]f# 30 cm RAE,
KA 1 kg, HORAERESY 12 4, FESL S5 H B R KK PTS-1—PTS-12 ; ¥ 7K 3 SR FE 51 1 T B A
120 em, F3#(0—40 cm) [H]BS 10 cm SRAE, FHB(40—120 cm) [E]FF 20 em RAE  RFEH A 1 kg, TR ERE
fh 8 AN FESh SRS H BT KRN QST-1—QST-8; = Z A RAEH VR E A 200 em, [8]B#H 20 cm SRFE, R
FEEE 1 ke, HORAERES 11 A M 45 B B F AR SIC-1—SJC-115 A AR 1 5 RAE ) TR 5 N
45 cm, [A]ffF 5 em RAE CREEE R 1 kg, HOREH M 10 4 H M %5 A LT FRICH SL1-1—SL1-10; A1
M2 S RAER TR EE R 108 em, [BIFE 12 cm SRAE RAEE & 1 kg, HORERES 10 S, Mg H LR
MR N SL2-1—S1.2-10; 75 444 KA 5 1 R N 240 em, F3#(0—50 cm) [E]f& 10 cm AL, FH#E (50—
240 cm) [A]BF 30 em RAE, RAEE & 1 ke, HORERES 11 FEM S5 A LT FAKKCA XNC-1—XNC-11.
HrrSL1,SL2 XNC ,PTS \DP % 4 /NI R N E T, A KIENEFETTZ, QST SIC WA H#] H
RS R B A 2 HAACRAE A LI 1.
1.3 )ik

A TSR R AR ST CE TR EHAE N HIBR TR WA S5 R e i T B B ik B AR KT R —
ARSI 22 200 H , 5 A 485 200 F 158 TOC TN C/N 8N Byl . Horp pH A A I 22
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RFHRALE B2 BHEE 1 mm LA KT LRy 2.5 ¢ 1 4 0F R pH 3545 HQ40D)
% , TOC TN A1 C/N H—E = X+ J5 1) % E Elemetar vario MACRO cube A HLICE /3 HH AN & |
Rzl 2 2% <0.5%.

»z

XNC 24°49'6"N; 103°18'37"E; 1720 m
SL1 24°48'56"N; 103°18'56"E; 1770 m
SL2 24°48'56"N; 103°18'53"E; 1730 m
SJC 24°51'15"N; 103°19'32"E; 1790 m
QST 24°47'13"N; 103°20"39"E; 1810 m
PTS 24°50'55"N; 103°21'53"E; 1860 m
DP 24°50'21"N; 103°23'26"E; 1920 m

o SRA¥ s5 Sampling sites

B 1 R B R A

Fig.1 Study area and distribution of the sampling sites

- BRI 2 R AR Finnigan Mat 23 7] 42 7= 1Y) MAT-252 RS KA 7 R kA3, 76 H =R
Bt M BR Ak 2 A 5% T 2 58 M R T 27 ) 5% o A S 6 2 50 N 3. 0 I s e %) - A A 8 T 8 iR A
PRI A A7 A RS RIS B 1Y CuO (2 2—4 o) il Ca 22( 24 192 o)  1E A B SR aifb 24
aifb s BT SR h T 850 C ke 5—6 h, il +IE P E 2T L N, R 55 S8 UL 7E A HlSh
e AR BRS8N Al )s R EAUAR R R B A (MAT-252) 47 &R 38 I il A2
RN 15 ANEERAE 1 ASFATRERD 1 AR LA AR, X BEARHE R AR, B i J 2 0 52 15222 <0.05% o,
FE AN ZE (8°N) i bRl PR EIE 4

SUN=[ ("N/"N) = (BN/N) a1/ (PN/HN) x1000%0

sample standard

2 5 59718 (Results and discussion)

2.1

WE 2 Fis , A i pH {E1E 3.68—6.07 Z AR {k , 4 5L FR P il 2 - S R A3 o, -39 pH A28
P BIFFAEAN L 25 50 L XING  STC A S5 T ) 2 A i 3 A R, HL R PR AT s Fh i i Ak i) T 347 )
T BE A Ak i, PRS2 AL R i B (A R SR, MOnT R A pH S B K 3.

4T TOC HA i AR Sk A8 LTl 0.58—29.25 g-kg ™', Bk | LIy K 1 R FKEF
Wb, BAE e 2 A 2 A T R 2 TOC & R & e sE , I B Wia g 1E 0.60 g-kg ' 22
A UEBIER)Z L iR AL B i 52 S0 S MIEAR DY s i i T 2 R SR A2 IR RS ), 28 0] 85/
SL1 1T K 32 % A5 AN A6 sl sg i, B SL1 SRR VR BE R, AR RE S A~ + 2R, i i A% SL1
e 5 At ) T S A K 2 5

T HEIT C/N EA 8 B S AT L 1.33—14.70 , 264K R30I 3+ 2 5% 2 35 i s 2.
WX EK L2 C/N B W24 5 e T A 2 58 iR R IR C/N R[] [ sk 454 30 T A 22 Ak
WAFAE 22 S | Xl 22 2 A ] XAl 7K RS A R A FHARRAE D) e H IR 25 22 S g i g
AT 32 A7 TEAL S A R AN — 3 IR R AT RS e Ab 32 3052 W I & A2 20, T 1 C/N 4541
T 34 S R R 22 5

25 1,7 AHITHE R pH TOC .C/N AR R 25 5 X F BRI 7 AHITH 438 T WA 1380 Je 214
PRSI 14 - B2 | [ s 454500 1T BT 32 A A 0 S i R S — | o i - Sl mie IR i AR AL R B R — | 1E
W IR RS A A B SZ M S MR 1 2 A B i Sy | AT 3 B 7 A0 T AR A M R AT AR A K 22 52
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Fig.2 Profile distribution characteristics of pH,TOC and C/N

2.2 R R E A RRIE

E 3 PR, BHESUN AEAFIREAEERRES  BHIEFH 1.44%—14.86% 481K 1, R 12281k
R, ELEA - HEVR L B3N, IR 431 8N ARfL I FEW /N I8 TR . — e b, 2% 1 2 R A iR A
M E BT 2 RRZ AR IR 6N RIS A )2 R A W ek AR
N7 IS AE AR SN e A 61N BRIk R T 0 AR FH I B2 M, 8N R B R 3.
XFPAR LA 35 1 22 SRR 5% JEAARAT >0

& QST .SIC W1 A1, HAxi i 282 e 6N B B AR T F )2, X S b T3 S M 4 7R 7% 2] 3 i
ZARAE AR R 2 i S ) — S R 4R N B RL A, A 52 PN BN B AR T R
ARG Z AR N A ER R BB 5 T Z AR, 32 LA A T A R XN R BN
FAR X QST (SIC P/~ JE 3R 2 5 e M e 45 /0, 2 g B o J2 (e i 4 55, (R 2 8PN & TR+
B2 R R R AL 5 R E SRS AR P s R A B R A AR iE K SN T 2
+- 4.

AR IX B T PRI, R 52 $y A Sy S AR, 5 B0 A fh A s VB P45 4982 P i e 1 2
R AT H TR T E RS FLBRE K345 5 TB T 2 g B R FLBREE AR 2 am e
MBS BT, b2 HERR AR L, A R FRZ PN a HUE R N TN A LA, B 6 N
{8, 100 F )2 A A R DA R B OR8N (EH5 . 1fi DP \SL2 XNC A2 B A8k 22
Mk 3 NI T2 R I 2 2 A g AR 3 AN R 2 8N BRI
2.3 AR 2 [0 53 SRR
2.3.1 4IiE

CIHERE TR RN AHT IR | 2 AR B8 S e Ok e ™ 9 3, 23R i A A A B
WZR 1 PR, SIC SL2 QST \PTS 1y 4 A1l J& T£148 {5 4 A5 1 Ir 32 A AL 52 e B2 B A — o 3
AT (QST) f 6" N (B EEAMGAE 6.69%0—10.75%0 , KIE N 8.03%0, 75 5t ZE N 17.58% ; P ¥ 4714k,
HITE (SL2) f 8 N (H EHAM A TE 5.670%0—9.676%0 , ME N 7.76%0, %55 Z KM 19.00% ; 52 1 47 Ak 5
(PTS) 1 8" N (H FEZL /A TE 2.57%c—9.66%o0, IE N 7.31%0, % 57 Z BN 27.32% ; ToAx BEALHI 1 (SIC) 1Y
S NMH EZL A E 6.728%0—9.451%0, BIE K 7.76%0 , 55+ FHUCH 11.52%.SIC I SR A Z B A AL RZ
R 32 BBCBCE NG B T 3 8 6 N (B R T8 B A A . 1 FLAth, 3 /ST 467 LLMR R AL, oK
ZFNANZIE S, BT X 8N A 5 HAG A KB BURE A B BE AR, 61 N {H 2 s K
P T 6" N $iiE /A fi b, BERH AR 2 A Ak s i 1) + 4 R G fe A
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Stable nitrogen isotopes 6'°N/%o Stable nitrogen isotopes 6'°N/%o Stable nitrogen isotopes 6'°N/%o
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Fig.3 Profile distribution characteristics of stable nitrogen isotope

232 fiketiE

A P R R X L R+ SRR 3 )E L gk 1 ik, XNC  DP (SL1 4§ 3 4>
ST T K e L H 3 AN BT 2 A AL R R AR S — | B A AL T (XNC) /9 8PN {H 24y
TATE 2.78%0—13.22%0 , YJ(E N 6.38%0 , 75 5 Z BN 41.50% ; WP A1 AL (DP) (1) 8 N {8 3 B/ AR 1E
2.98%0—7.50%0¢ , YA} 5.17%0, 7% 5 Z2 KU N 30.20% ; 538 i A7 B4k 35 1 (SL1) 8 8% N {H 32 B/ #ii 78
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10.52%0—14.86%0 , I{E 4 11.89%0, 75 5 20N 13.37%. 1R 3 Zb5IH A T A0 sh i BT , 52 AZSi 3h
FISE AR, i 3 AT 8N 54 AR AR B A A (L B

TCVRARAT K A S T A 2 2T I8 3 T, P40 A 2 A A ) T L) 67 3R 0 A e o3, v B A Ak )
TR, 98 A ) T 6L R 67 2R A AT e B v R A, D00 B 8 B A ) T I R S e A, 11—
BAZ BN R TR, B oy n) o A Ak e

AL T B E AR AN R AR AR F S8, (H 5 8 AR 2 A & FEAR
AT IX N, AT 2 BAE HCRORIME R AN R 08 T 2O0T - 498 1 5% 2 AN (] 1Y) (H 32 SR IR T b
PR S0 | 3E A0 XoF L SRAE R A S0 75 T3 h EUR 9 F AL R A R AL IR BR e A U | TR
i R AR, (HAF IR R MR Z B 57 RSB IR SON (AR 22 5 X e
T ABFFEIX 7 A~ ] 8O N (EAFER KRR FER 2 —.

R CREEARMNE N

Table 1 The conditions of the sampling sites

A1 AR BE NN "
. ; T : PN H# A5 R
r v WER o Rocky LT ey EREE
. L. L Interference Average value Coefficient of
Number Depth/cm Parent material Soil type desertification .
. . mode of 8N/ %o variation/ %
intensity
DP 110 TRFRER & AR i G 5.17 30.20
PTS 280 BRIR & EAR? 4 A o/ 7.31 27.32
QST 120 [idivE = A R 7 8.03 17.58
sic 200 BRIR A EARe 4 J B 7.76 11.52
SL1 45 R AR I I AR 11.89 13.37
S12 108 BRIRER & AR R v 7.76 19.00
XNC 240 R AR kR HER 6.38 41.50

2.4 AR S bR A 2 R

MAFE 2 AL, SRAE X P T8 A e ok B A 2 2T 485 i 8N fH 5 13 pH TOC ‘TN .C/N [f]#
To A OCOC R G IR A 2 e A Mt DX e B AR b 300 DX, EL AT v B Y A B R B . A2 A BB AL Y
FUEE, RIS REREIR | IR A2 A0S Sh i FIREIR , B AE X 6N 5 A S B Ak 5 TG B S A G

R2 1K LR TANZT S i S SRR 07 3R 5 - HEREAR BRI e [R] B9 R G

Table 2 Correlations between 8N valties of profiles soil and soil basic conditions in limestone soil and red soil profiles

8PN pH TOC TN C/N
8N 1 0.152 0.306 0.416 0.292
o N pH 1 -0.036 -0.155 0.035
R e e
TOC 1 0.682 0.974
Limestone soil profiles
TN 1 0.543*
C/N 1
8N 1 0.097 0.109 0.105 0.018
o pH 1 0.208 -0.034 0.391"
21 M
TOC 1 0.789 ** 0.773**
Red soil profiles N
TN 1 0.4127*
C/N 1

.« P<0.05; * * P<0.0l.

3 %5 ( Conclusion)

W TR A AL I A TP R PR RS PR AR A A RO T I 4 M ) P R ROT R 1Y
EBHAL & BBESEIX TOC | C/N SEBRAL PR AP AEBOR 22 57 [R] st 03 A R 38 704 o il
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TET A B [)— A [FITR BE Y 67N BAT R 22 . 3 v S IR 3R R B2 AT A W 8 1) 2 8 AR AR
HAARRI N )2 LA T F 2 LR B N #9354k, M5 6°N asfjbijtﬁﬁtj%‘ HE IR
A=Wy 08D AR SO B R AR A, 81N S BN A TN 2 R T AR E 5 e
8UN SR IHI KRR H AE A 505 b Toil A R 3R A 2 413 F T, 8° N Wa%%&ﬂ]ﬁfix
JE A A P T i 73, R RE A AT IR 22 5 B Ay 1A 1) T e £ v, 0 WA B A A 71 T A AR G b
AFEE , 13— HZ BN T YCsmIR , #5 F 1] 56 B2 A0 A0 R R [R) I 7 32 AR S 80/ N 2138 1 T N
TER B IR A B R AP MG A , BERATE —5E 25 MF T, B 1H1 52 A1 AL 2 6 AT REREAS 87 N {ELfid 1E..
SRAE XN T8 2 A I 3R T A 2 £ 50 THT 6N {5 3% pH TOC TN .C/N [H] ) JC 8 EAHOCC R,
X B R M DX e SR Y A 5 S T G
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