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(D EFF AR A MR & 88 26,51 gokg ' 2R FHN 1.18 gokg ' 2B RN 0. 44 gokg ' ; Al I Ak £ 3
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1.1 THARRXHER

A FE XA M 4 B BT S SC R ALk
(26°45'N~ 27°12'N,106°21'E~106°53"E) , #k3%
i A B4 v i b 2 S BE T RIS 11 F R A R 4
MDA T 508 SRR S R M s 4 B2 X, &%
BHEA1 010,67 hm’ , FRARB R 88. 6%, 3%
PR 940~1 610 m, F¥¥EHk 1 290 m.J& T4
ST f o 7 A i RO A S R Ry WG 2
DAY S A L AR YRR 12, 8~14. 6 °C LB 2

8 77~1 121 mm, ¥ H I 1 300 h, JCFEHI 261 d*
T T 2 N R P R T A R M e
FKARIZ Sy N T A 9, B Bl 41 % DL B W (Pinus
massoniana Lamb) \MI4Z (Cryptomeria fortunei) %
W#s (Pinus armandii Franch) F#E (Betula 1..) R
T, H R B FH BN (Pinus thunbergii Parl) , #& K
(Sassa fras tzumu Hemsl) . ¥ (Cinnamomum
bodinieri Nees ex Wall) Jfufii] (Paulownia Sieb. et Zucc) .
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PYAREE AR RS . PR A E B 1,
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1} HRE V0N 1349 45.0 (] 725 Az
Il LREEYN 1323 54.0 B[4 850 Wikz + 5 AR
B b 1 s bk 1317 53.0 [liE]4 650 WA
1 i bR 1317 48.0 i) 725 W&
I rhig Ak 1317 60.5 (i 750 WA
B TR 3SR 1 HREEEN 1337 58.5 [l 550 WAz + R + B
1} bR 1339 53.1 (] 475 WAz + W F
Il bR 1350 46. 0 (] 525 WIAZ + W F
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10 J 4T 2l i B AR ROAE 45 FE s P Pkt 3 Rk b
HEA A S A B At () 3 MR CE )
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DAL I 4 A Vs 0 S 3 2% 6 B IO 5 3 Ji) 26 A4 T S
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1 E+EAFE(geem ), T HE1ELZEE (cm).
1.2.4 #H¥EHH KA Excel 2019 J-F7 8RB,
KH SPSS 22,0 #4748 138, R H Origin 2017 #X
ez, R R 2 7 2243 B (One-way ANOVA )
K AR AR 2 8] 38 C NP & K fifi il 22
St AR JE R /N B 3 22 80 (LSD) K 36 22 57 1 3%
PE(P<C0.05), il Pearson #H 36 M43 B 88 15 1
A &I RS R CONLP & 320 95 5 C.
NP & i KA i AH G 1
2 B
2.1 EMEBESRHERTIER. A BESER
i E4S1E
FH % 2 AT, B M G 555 A 2 DB R b LI

B RRTR S AR 3 Fl bR bR L 1 388 ML & 2 A T
14.65~36.72 g+ kg ' . 2EAFTHEAN T 0. 80~
1.47 gokg ' E&BEE RN T 0.31~0.48 g-kg ™!
ZMm, iR R B AR I 26. 49,1, 14
10,41 gekg™ ', A ML i & 4 RN S 205 i
HAEEE S R 52.40,2. 24 1 0. 81 tehm 2,

3 pE A AR 5 R U /N(12.19%0) , FE
TIEEW &R (12.37%), TSR & . S A
i A ALK B AR S5 R B O 15,57 %0,
18. 64 %1 24.52% )8 T8 (<<25%) . 1M
FHLBR A% AR S R BUCH 26, 68% . @ T &L L
RO N 42 1y NN o N o 1 sl NI B Y N
Y (]G AL At 1 28 b e BE K

F2 BMNEBESEARTER A BIEREE

A EL o1
- g/ (gekg™ D)

i/ (tehm™?)

EERiIR S £ e A B Eor ) K
S B 26. 49 1.14 0.41 52,40 2.24 0.81
PR iR 1.08 0.03 0.01 2.33 0.07 0.02
/M 14. 65 0. 80 0.31 26.08 1.44 0.63
PN 36.72 1.47 0.48 73.04 3.13 1.05
BRRE/ % 24,52 15.57 12. 37 26. 68 18. 64 12.19
202 3MHKETER A BEERBEER AN e o NS A W R e S R IR A
T = LA NPT L NS L o o NN e R e
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TR TR 3 FPOMREY 22 8] /N6 3K B VR S8 k>
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2.2.2 B LURBRHEEE EFUEARL BB R
EMFEZE(0~2 em) H A HLEK . 2R 20 i
S AR 0 B 43 ) A 48, 13~60. 43 t+hm >.2. 16~
2.37 t*hm *#10.80~0. 84 thm *; & HLEK A &
TE 3 AR AL 2 (] 3 B0 Sk BT I TR 38 bR > T i Ak >
0 NP E I ol e vl Rl B e L o s
AR T T AR AR 2 ] G R 22 R (1B
SRR TE 3 FlOMRAY 2 1) 3¢ Bk T 5 R 58 Ak I
AR > AL (HL 3 FlobORY 22 1A 35 TG i 3 25 5= (&
1D) s Wit B AE 3 Fl AR A 2 8] 3 B0 Sy ) i bk >
BT AR>S R A AR L (H 3 R RL 2 Al ¥ 0 3
Z5(E 1F).,
2.3 TER A BSERBESHRE . HEY.

BHERR. A BSENHEXESHT

m 32 3 ATA, 8 0~20 e) A ALK & & 5
T8 WA MURR 25 B 5 A 0 3 E A 56 A O R B

0.510; 5 B 58 it & A & 2 &2 W3 A OC, MG R
Boh—0.402, LIEEATESMED AT,
R A B S R IR A DG A S R B B R
0. 445 F1 0. 549, 5 J& 78 BT A Pk & & 2 52 EAH
K MK R EON 0,399, 5 T8 7 T 4 A A
EMME ALR N —0.491, +HELHEREYS
J§ B T 4 W O R M I R IR A G, M e RAECH
0.562, 50 A HLAK 5 2 24 3% TUAH 56, M o6
FHCR—0.549, T HER LK =S HTE YA L
o i 0 IE A OC A OC R 0. 415 5t i
SRR R FE A HERE N —0.332, L+
WM S 2R & &R D E A, M
RN —0. 364,15 HABH /3 50 & & T
A OCHE . R S R A LR R R
B d 2B IEAH G AHSC R 0. 550 S5 Y & A
T B OGO R B —0. 444,

£33 IBECHR.EABMSERMEEMHR HEYW. BERK. S BIENMEXE

T 5 5 J5 JE B T Ji 5H B T i %) i v& W) R A ik
A LR £ 2 EERIR VS £ 7 A LK 2R e
T PR Y 0.187 —0.402" —0.043 0.510** —0.218 —0.217 0.029 —0. 230 —0.177
TiELAEE 0.399*  —0.491" " 0. 066 0.081 0.445**  0.220 —0.223 0.549**  0.240
A R 0.217 —0. 250 0.562** —0.235 0.301 0.189  —0.549** 0.272 —0.177
+ A LK i 0. 069 —0.178 —0.007 0.415% —0. 248 —0.249 0.013 —0.309 —0.332"
+HE R —0.233 —0.008 —0.113 0.274 —0.308 —0.038  —0.001 —0.364*  —0.111
+ 3w A —0. 269 0.097 0.215 —0.042 —0.444** —0.153 0.550**  —0.228 —0.098

" RN BEM K (@=0.05), " " RN E MK (a=0.01),

3 Wi
3.1 ENBBESKLIER A BEPSER
it B U 1E

C.N.P JCEAE R - e b e & 2 A ML 55
EME R R bR . AR, SN E
AR IXFE TIEO~20 cm) A HLER 2 A 2
WP &0 9k 26.49,1. 14 F1 0. 41 gokg ',
B R, 2 EHEMK 0~10 cm A HLIK ., &
A BT & RN 11.2.1.06 F10.65 gekg '™,
AR AIR S EE T E2ERR L E, 2/ S 7
5 4 [ AR A HE AR AT L 1 4 B AR T 4 R AR
T4, 5 R XOAS A GR b R R A B R UK R
P B0~ 15 em) ML, B HLBR & 2 3T,
174 5 4 0 2 a2 AF G AR 5 (H 55 2 B 22 20
AR AZAR N T A 0~10 em + 58 57 44
(C:22.57 g*kg ' \N:1.33 g*kg '.P:0.46 gekg )
FHAT s SV 4 W FE 23 [A) L2 ARG 4 B AR AR RE Y
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b % 17 4 AR AR S5 M X (0~ 10 cm) T3 C(18. 2~
19.4 gekg M N1, 20~6.35 gekg '),
P(0.41~1.5 gekg DV, 3 C K
s NUP & i Ab F 2K T BR L o] UL 5N g 55
AKX L CONLVP & & 52 3 & -R-IK A T E A%
J 3 3% AT i 5 % i 4 b S K 3 K R L 3R 4 BiE K
TRk UE, HE NP AR EADA X,
AT 3 FIARMAE S RGE R Z L HEFY
AHLER 2R BG40 52, 40,2, 24 F
0.81 tehm™*, 4 HEA LA fiff 1t 322 300 B A 250
XAGIPH T T AR A2 AR FIRE AR N T bR 35 A LA
fits B BB 9T L5 22 e S ARG A T P G s Ak
EAMEZ L O~10 e) B HLER B R AT, 53
AR 2 73 CON fig i 193,55 tohm
A1 34,64 tehm ML, £ HE CON fif i i T
4 [ - ¥y K F, 35 2 R R AT RR R AR T 5T BT 1
3 MR TR Ml Ak B4 v T AR b X B I G XL i
BETK o3 S S R AT A 8 AR TR AR )
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TR LA, T () I IR 5 5 B A N PR
W A3l R L LA X £ CON R R R
W Wi, 35 B C LN i o A A2, ) i)+ g 4
F14) IR W 328 23 S OBl 38 R AR b i ik it (COL TE 20
2 N SRR AR DT 5 A, T g
L X 5 & A T 3 e A S K S EOK R
g iR % CON RiEmidk . i1 P g kin
T A BRI, 71~2. 00 t+hm )", 5[
fige 1 = RS () B P 4 JRUIX] L i IXAS ] A 5 2 s
N THRAR I (C 5 26. 42~38. 65 tehm * N it
1.30~2. 34 tehm * P fititg ;0. 69~0. 80 t*hm ), +
HE NP ff B,
3.2 3MMHEBELTECNPSERBETHHT

R — A o A BRI, R A 2
IR AR BRI ) 0 A DL SR &R
JE G RARE M AHIF 5 S B L MR ) AT 6 TR S AR
AU i 5 TR bR X kT kA
Xt ot M H SE 1L 5 P ZRAR S Y gk RN 45 D G E R
Ve Ll M X5 P AR ARSS B A F 58 45 SR AL . AR BF
GO R EIRTR SR LA Lk i & 0 5 & T
3 L N 7 NPT I o= S5 R 8 72 1 N
TRUFN AR MR JR B 52, X 5 ] g iR 4RSS 5
HSE BT B 45 AL, AR AR £ A LA 2
UG T AE B b A 08 & ) RAR R 53 I A TR AR
EINEES Al IOy Na ok FERIR TSNV G N i S &[]
WO R RIB R R VR 25 R S E— E R E b
o A MLk & A . SRR L TR
G N Rl =S R U e S S A L T N -3
EE L BE TR S PR - R AL T 2 R R W L A
TEYVBCR G, o3 2 5 o0sE T MRk - R G ) 3
R INEE T FR A E IR R T IR A A 1
HERRE 000, PR R TR S MR ML i e e i
9% FEBH L B ) TR 28 MK BB 08 ol 35 AR MRORE ) 19 A2 S
IR PP A R T 0 s R VW o i 2% i i
MR MR 0 S 0 A ML 9 o3 RN R A B AR, HLRE AT
b R L PR K GE MR SR R 4R v
SR ING &= S R TN D1 2 LR 7/ R P = X
PR RS SR YRR E MR R A P AT Y R T
HEAEHEY,

PR L M EE TR, REY A
T RR G M IR e K, 1 P & B2 B
CRUE R R R 5 b S A D A R e g
AR P e 0 T W A A o 2R A X 2 A
MR AL B 2 A MR 58 R B, R AR P & i

o T R SRR AR X S AR A R —BG S
2R I S S5 I AR M AT X AT RE R TR
[) A HR AR A o 8 LR 43105 P R RS AR R A g A2
SEOR TR AT U/ 95 0 0% 500 L 2 0 o % 4 fid R
FRME L HEmgm L ELEZF S HESY . ok
BT I AR A B TR A R R AR Rk L B E P
BE T B T B . ARWE I P fg A A5 AR
Ay RAY B TC IR 3 25 X T RE R O BT R R
WS T A SR 5B o i L T R R Y AR A 1
S8 K, R R R D, A ) AR AN L i
ok B o Y L TSy B K R S B N B
i3 L NS N S5 -3 7 = 9 N I e G o o N Sl e
V5 W) RV R 0 A ORI T 0 I v gl e £
e A B R T IR IR W o T A A RO 2 1R
PG W PR X A R G 4 PO R A
B 5 W) X 327N
3.3 ENEBESRIEREHBESERBEES

MR HEY . BERBRERBHEXXER

TSR Y IR EEORR L A Y A
U TR B Az B A VR 0 B R R R G UE I 1
W, MR REYE Y E R CONLP F S+
205y C NP & 8 KAt it i AH DG OC R UL, A 9
MR R YE YD JE TR A CONLP R R A5
F 3 C NP &8 i, AR EY, -4
C.N.P & & It 58I CONJP & & A%
Y C.P & A CONLP & &2 [ 477 i 3%
FIAHSE S & . A H RCAED S 3@ 2 X g 307 4 IXOAS [H]
1R T A R T AT - R T - TR RS
AT R FRAE (B 9T R, A A 5k R kR
Yy | 5 I AR AT AS TR AR A OGO R L X 5 AR A
FAERMP., 8N SRSHEY AN SR
VB H M R A O BB R B N B A ) 4
N F A 3R ) IE T8 52 W . - 35 4y K 3 i R
MidE W TRESE b A AN E Y N & B AR Y
Wi Lo A 3 i A SRR P s
P E AN B L XS B 2 B W g 4
AL AF 98 & B, H b P AR A TR VE
YR i85 5 B R R BT ) 0
AN DR T B M P A R L A R A
53 2 (AR SRR 3 . 9 AN (W) 4 40 =22 T8) A AR
KRB TR HERFE S ZHRBE LR AR
KR RBEE b RN 22 Rk IS A 8 o8 HO A Sk 2k
W TR,
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4 zin:l/l': [12] BT E. 5 M A & SCRRME B =l (4 & 8 B0 5 8 4 3R
(] REZE.2017(20) : 34.

AT LA NG 55 A2 A5 DR R R AR A CBE [iay ik st L0k 25 MRV 00 4 o 0 3 6 ),
AR P& AR BT RETR S MO IR 4L s BARRE 2 ,2019(9) ;187-188.

T AT 2 ] LR A s o Fohy (14 b L bR M BT LML 3 R b 5t o A th R

= ST 5 I\ 1, 2000.

iif%ﬂ;iﬁﬁégfzzzﬁgiﬁﬁﬂ M L5 s O 4. 5 AT

o AR A I B 2 A DG HEAR 2R L) ). A 52 9], 2019,39(17) ; 6247-6256.
KA. WHTORB RS B W A [a6] dr o 9 Bk . v 07 5 X R I A A
PLhk W& B LAV R, GV & L iEs BEVE D) -JRTE -+ - A W A A s AR AR LT ). R
PR IN A MR ZE MK (30, 02 gokg ! .60, 43 tohm 2) ﬁi?&,2022.42<3)=935;9f16. )
BEE T AR (22,05 gokg 14813 tohm 2y, 0 POVEE AT . BRRREAL LS 7

A R R L3 C NP AL e R R EAE S R[] £ ¥

WA RRINET AR, 44 g-kg ™) B F TN 1%,2018,38(21) . 7772-7781.

M(0.39 gokg ) T A HLAK 4 A LAY N (18] AR . 12303 Ui 45 T 2T 3 A PRI A A T4+ 35

g SR EBHENAEIR . S8 . S5 A e R B E AR Rl BR24,2015,51(7) < 1-8.

WAL AW o2 B W R e (197 wpAkde, Jrmbr ., 00 SC Ak . 45, W ARG 4 Fhbk 3 28 RIS % 1) )2

N T 2 B AW Ak 2 T SRR AR [T ). MOl B2, 2016, 52

KA. (10) :10-21.

A BRI Z 6] LI TR WCAFREIAFAE (207 Seatio. o4 . bk 0. B 0S4 6 BRIE ¥4 770 00 1 00 34
2550, 50N G 55 AR S XA B A B A B b, B T R H) CON P A A AL BERHAE (D], B AR 2525 4], 2016, 27
TR SR F T 4 38 A LA A 1t 09 AR 2, T oA %1 (2):365-372,

MR BT A RO . ke T T B R R

T 58 2 5 B G S MR A 47 ) B IR P IR R 2

SHEMLEIE S [227] WRAR 15K F6 3 45 BN 17 = AT bR b B4 DL TR

e it 1 2 Tl 43 A D], 80 b 4l B 2. 2012, 51 (10)

(1] 2035 AU, | 2R 2 78 1L R (R 35 B8 S8 F A vk 1 4 3% 1990-1993.

Sy AEAE TR RRAE LT ], Mol 53R BE R ,2019,35(3) : 82-86. [23] 2&Mrde M pe, B R, % KRR ARIE A2 AN T MR fif B &
(2]  ARUETH . BE W0, v 5, 25 1 4R Tt o [ 2% bk 1 198 Bk % oA R T, B A A A 2441, 2016,27(4) : 1125-1134.

AR AT L1, S Al 5T, 2015, 28(3) 6-12. [24] AEHR, FRRE &R, REFEHFAES RGBT R
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Soil Carbon, Nitrogen and Phosphorus Content and Storage
Distribution Characteristics of Three Forest Types
in Guizhou Fragile Ecological Area

CEN Jiabao', WU Yan"®, XU Yanmei' , SONG Xuehong', LIU Mei' , XIE Jingyi', WANG Lang',
ZHANG Hongcheng'

(1. School of Biological Science, Guizhou Normal University, Guiyang 550018, China; 2. Guizhou Provincial
Key Laboratory of Forest Fire Ecology and Management, Guiyang 550018, China)

Abstract:In order to explore the soil nutrient storage capacity of different forest types, soil carbon (C), nitrogen
(N) and phosphorus (P) contents and storage distribution characteristics of soil of three forest types (cryptomeria
conifer forest, maple broadleaf forest and needle and broad mixed forest composed of the two forest types)
were analyzed in Kast Fragile Ecological Region of Guizhou Province. The coupling relationship between soil
C, N, P content and storage with leaf, litter, humus C, N, P were also discussed. The results showed that,

(1) the soil C, N and P contents of the three forest types were as follows: organic carbon content of coniferous

1 1 1

forest was 26.51 gekg ', total nitrogen content was 1. 18 gekg ' and total phosphorus content was 0. 44 gekg ';

1 1

Broad-leaved forest: organic carbon content was 22. 95 gekg ', total nitrogen content was 1. 06 g « kg ', total

phosphorus content was 0. 39 g+kg ';needle and broad mixed forest: 30. 02 gekg™ ', total nitrogen content

! C, N and P reserves were as follws: organic

was 1. 17 g+kg ', total phosphorus content was 0. 40 gekg '.
carbon, total nitrogen and total phosphorus reserves of coniferous forest were 48. 62, 2. 16 and 0. 81 t*ha ',
respectively. The organic carbon, total nitrogen and total phosphorus reserves of broad-leaved forest were 48. 13,
2.21 and 0. 84 teha 'respectively. The organic carbon, total nitrogen and total phosphorus reserves of needle
and broad mixed forest were 60. 43, 2. 37 and 0. 80 t*ha ' respectively; (2) Forest type changes had significant
effects on soil C and P contents and C reserves. The C content and C reserves of coniferous and broad-leaved
mixed forests were significantly higher than those of coniferous and broad-leaved forests, while the P content
of coniferous forests was significantly higher than that of broad-leaved forests. (3) Forest type changes had no
significant effects on N content, N reserves and P reserves. (4) Correlation results showed that the contents of
C, N and P in leaves, litter and humus were correlated with the contents and reserves of C, N and P in soil to
varying degrees. To sum up, in the study area, there were obvious advantages in C content and storage in the
mixed needle-wide forest, and obvious advantages in P content in the coniferous forest, and there were different
degrees of correlation between leaf. litter and humus nutrients and soil nutrients.

Keywords: forest type; carbon, nitrogen and phosphorus content; carbon, nitrogen and phosphorus storage;

fragile ecological region
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