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Distribution characteristics and influencing factors of soil carbon and nitrogen
under different vegetation types in Zibaishan National Nature Reserve
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Abstract: [Objective] The objective of this study is to explore the distribution characteristics of soil carbon
and nitrogen under different vegetation types in Zibaishan National Nature Reserve, and analyze its main
influencing factors. [Method] Soil samples were collected from different soil layers, including loam types (Q.
aliena forest and P. armandii forest) and sandy types (Q. aliena var. acuteserrata forest, Q. variabilis forest, B.
platyphylla forest). The content, density and storage of soil organic carbon (SOC), total nitrogen (TN), and
carbon-nitrogen ratio (C:N) under 5 different vegetation types were compared, and the relationship between
SOC, TN, C:N and soil physical and chemical properties was analyzed. [Result] (1)The content, density and
storage of SOC and TN in the loam soil were significantly higher than those in the sandy soil (P<<0.05). As for
loam soil, Q. aliena forest had the largest content, density and storage of SOC and TN, followed by P. armandii
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forest. For sandy soil, the order from large to small was B. platyphylla forest, Q. aliena var. acuteserrata forest,
and Q. variabilis forest. (2)With the increase of soil depth, the content, density and storage of SOC and TN in
0—-30 cm soil layer decreased significantly (P<<0.05). (3)Soil C:N in different soil layers of different vegetation
types showed little regularity or differences. The value of C:N was 9.94-16.23, indicating strong mineralization
ability of organic matter. (4)Soil water content (SWC) and bulk density (BD) were the main factors affecting
soil SOC and TN content, while SWC and pH were the main factors affecting C:N. [Conclusion] There are
significant differences in content, density and storage of SOC and TN under different vegetation types, and
SWC is a key factor affecting SOC, TN and C:N. This study has a certain reference value for the protection and
management of forest ecosystem in the reserve. [Ch, 4 fig. 5 tab. 36 ref.]
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FHELARIE . MR R O, TR 1400 m DUF RIS 3, 1400~2 300 m LUK (A ARAR LN
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Table 1 Basic situation of the sample plots

A A JLEN) ZRZ(E) gk R /m e 1 ik /a
BLTHRAR 33°42/37" 106°4728" b+ 1 406 i ARH 25
T Bz A 33°42'44" 106°47'17" - 1420 h AR 20
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iR 33°43'06" 106°46'50" e S 1424 i ] 25
AR 33°41'38" 106°48'08" et 1546 i [E] 26
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PR TH AR — 2 TR N A HLR i R R SC:ZMSOCiXBDiXHiX(l_Gi)/looo Horr: sc

i=1
TR LHEAPKAG R (-hm™), n=3, Fn )28 LIERABE (dy) PG (sy) K BIFAE IRk
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%, BRI SPSS 18.0 #4147, FIH CANOCO 5.0 B {430 5% X 4 Sk U i 20 B S Bl L 1L 5
IR R I 5 R AT TUAY 00T, A Origin 2017 #4F22 &, B TP BRI 0 P I hR i .
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Ab AT HLAI AN 4 U R 3 2 e T A 2 S )2 (P<<0.05)(181 1), R W] - HEAT HLAR A1 4x U5 O3 4K
oAl BAT BEGR AR R IE . AN [RIRL S R ) 3T DL AN 4 8 B 0 R AR B IX 25 v TR o
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(P<<0.05), @A FE/EE 0~10 om b FHA AL LSR5 & FHARAR (P<0.05). £ 10~20 1 20~30 cm
Ib A F AT RIE S R MU R, MR AR 4 U5 B A B L AR L AA 43 5 0,62, 0.63 g-kg ™!, WP EIX
WA LT 2R TE S 2 RPN IR B35 5 T BUA MRS B2 AR AR (P<<0.05).
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Figure 1 Distribution characteristics of soil organic carbon and total nitrogen in soils under different vegetation types
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(P<<0.05), H:H e 4 X P i % B 2 30 AR AR 2 v AR LLAA AR (P<<0.05), 0~10. 10~20 Fi1 20~30 cm
)25 05 042, 148, 1.49 kg m ™, BV X IR B AR B/ MK IR RIN FIRERR . BLUTARAR . 2 B AR
t, B EEHLL AR, HEE S TR AR (P<0.05). NIRIAFHBE I ) 0%
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Figure 2 Distribution characteristics of density of soil organic carbon and total nitrogen under different vegetation types
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(P<<0.05), FIHEMRBRAE B A A AL i RFHIA 43.06 F1 4.13 t-hm 2, 40 ) 2 816 BRAKFNRS K2 BRAK Y 1.56.
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Figure 3  Distribution characteristics of density of soil organic carbon and total nitrogen under different vegetation types
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AR A LRI T R P AR AR . BT RRAR B R L B R TR R i s, At
FEWERORF I B B A ML . 7E 0~10 A1 10~20 cm 1), S AEBER HHERA L 25 5 B E (P<0.05),
HILL MR BB R /N, 43001000 10.67 Al 9.94(F 2). 7F 20~30 cm + )2, B ARAK B8R & L5 HiAlb
FEB TR R AP E B35 25 5 (P<<0.05), {HHAL 4 FoRi A i A L JC B35 22 5% (P>0.05), HATA
PR AL A + 2 ALY RPN T 3 25 5 (P>0.05) A AEMS A TRk A LTS R BN/ IMEIR Sy i
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Table 2 Distribution characteristics of soil C:N under different vegetation types

AR LA
+)Z/em
B R AN FHAERK MiARAR AELAMR
0~10 16.23£1.29 Aa 13.77+0.41 Ab 10.67+0.21 Ad 11.90+0.39 Ac 10.35+0.06 Ad

10~20 16.02£0.53 Aa 14.69+0.20 Ab 9.94+0.22 Ad 12.38+0.16 Ac 11.70£0.56 Ac

20~30 15.98+1.46 Aa 13.54+0.69 Ab 10.63+0.23 Ad 12.49+0.56 Abc 11.2940.09 Acd
IH 16.08 14.00 10.42 12.26 11.12
PLIH . AR S R 3R i — R R [+ 2 M 25 5 525 (P<0.05), ANIRV/NG ZA-EF 5 [ — + 2R R AR k] 25 5 B 2 (P<

0.05)

AFEFEPEEI T HEA PR 2 A RN E  R3 AEEHEEETIHEGNHRESENER
TR R (P<0.01), 7EXE X, EINAARTIE  Table3 Relationship between SOC and TN under different vegetation
2B S LR ) PRE REL (R m THERAR (K 3), e B— —
VL SR L, R g o P MPOTE R

BB LA EFCEK, dkRs TR0 s oo =0
Vs N 2SR 9 =13.644x+0.127  0.922 <0.01
(R) R EVMRYCOR FLIER . BB B RHE S e oo
" - — P NN T+ =10.743x—0. . .
Mo VIR D A B B I L X — g
HiBRA 9 y=6.716x+8.191 0.705  <<0.01
9

GO LT TR, bl isers 0005 <001
BRI T B0 MR AR B BRAR — 0. BUAb, HEE oy o osserds 0o 001
X 38 4 O B LB 1 B e R (Rz) (R R B x NSRRI, A LR
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5, HAHEEIL R GG FOREK (64, %4 FALREDTHRENBSLRNER

S w3 A X A A R R B A A T R R Table 4 Relationship between SOC and TN under different soil types
24 TEAVR.EREBEREHZIMESE TR H IR R
Pearson A G/ HT 3R (36 5): LA Pl A4 W+ 27 y=9.113x+2.041 0887 <00l
REW B FH AL (P<0.01), HEAILE. 2R 5 st 18 y=10.864x+1.037 0919 <001
LA E S E AR (P<0.05), 5 HHES KRR BT A RETRRL, A B AL

W EA DG (P<<0.01), H5 38 pH, HIEHR SR SSLEE . BESLEE . BB LB A M
ANRE; HERALS HIHEATE . HHS KR pH B8k B A% (P<0.01), 5 HEBEILEE S
BEEME (P<0.05), SH3EH TR BB IC B E M,

x5 TEANR.EER BALSEMEFREXRY
Table 5 Correlation coefficients of soil organic carbon, total nitrogen, C:N and influencing factors

HiH AP R LIRS ESKE pH TSR BALRE BEARE  IEEREARE

T HEE LK 1 0.974%%  0.311* 0.729%* 0.008 0.032 0.221 0.250 0.051
25 1 0.336* 0.733** 0.166 0.028 0.195 0.189 0.082
A —0.501** —0.478** —0.645%* 0.106 0.284 0.309* 0.078
PEH . = FOR BB (P<0.01), *FER WBEHFEP<0.05)
X IgERARPE T (A AR ) 5 R IEA VLR . 2 1.0
RABRA LG (AR i) HEATITCR ST (RDA), 15 %]
TERBIE REXE LSO HLEE . A R AL PR e
YEHEF I (15 4)c Pl BRBE G 1< BE K H i o A8 e AL
B AT KR L pH AN A A < aa i
L. AR L RER, H 3 ko 2 N r——
EEWAT . EHATHUR . A BRI L E & R
1l 55 2 R RN 5 65.84% FI 5.83%, B N AN =
PHRBIR N 71.67%. HIUCAT UL A4S 1 AR 2 i ®
AR AR Gp b 2 I - AT LR . A2 U L 1L 5 43 - LA
MEPERR AR, HEEHR 1 k. A
3 ‘fj‘l/li\‘ Lo . pH, . . .
3.0 REEH KR+ TR E S8R O e (65.84%) Ho
=LA TR A BRI R R R,
R R A ARG DR DA R Pl e i T s
A LB RN A AR & 43 B 12.37~18.16 Al 1.14~ B, #EkMI A R TS IR P
148 g‘-kg’l, @Jﬁi&%i@iﬁmj}ﬁﬁﬁ@ﬁﬁ:i Eﬁiiﬁﬂgﬁ;ﬁ%ﬁ;ﬂ?@
SB0H 5.17~10.22 1 0.37~0.98 g-kg ', F I MIE 1 o e e g o s
KAESABE AR R F s PR, 0 PRRTD AR AR AR
g TR AR, BOKERMEEN 2, rgres Too-dimensional sequence diagram of RDA analysis of
M E B Brkr . APk EfE T, RIS EETL influencing factors, soil C, N and carbon-nitrogen ratio

BREERTE KK sy, M EFR. AFRIEN . TR AB R H A MU A2 2R P E RS, B
4 KR I R A LT R, P, TR AU M SR E AL R AR RN
TESE X, WA 3G DL AN 42 BUST B 20 B 2 v TAR LA AR, FERD T + XN I AL A4 AU
OB R BN/ MR FIREAR . BEAARAR . R AR, 3R R MHARAR A 5 W) (2.9~3.3 em) i T4E
ILAABR (1.5~1.7 em), FIMERRAG YRR (2.1~2.3 om) > B8 5 BRAKDE 75 P0 B (1.8~2.1 cm) > 4 J7 AR AU
TEWVIERE (1.6~1.9 em) AN [FIBYAR B At TARARFNSE | AR A B2 S5 RT3 | S A 7 0 10 SR 32 L 2
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B3+ X 3 i 4 S A 25 A KB/ IMKR R FTHERR (1.46 g-om™). B BRAR (1.37 g-om™) . B HR
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WFSE DX PN 5 Pl o 2 78 -+ A AR Rl 4 UV 1t 0 BTE 45 T B A AE AR S 35 IE AR DG G &R, (H 1R R
WERARE, X5RIZEAIGTF L RAUT, PO EIRIE Y il e, Sk YR A ) 75 2 e ik
IEIY R RE S, R e R R . R, PIE A EAR U, M2, TR R AR SRR,
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— R T A DR A B AR — Btk . E IR A L IIE R 10.0~12.00Y, Ak T IERRA L
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A RT3 Ao 5 T A ) P AR S A B AR B, SRR e R ML R E R . — AR
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AT HEAPURMR R, BRAELL>25:1 8, BUEW R RME, APLBERL, AR T A LR
A ARAFFEIX S FIAEHEIEA 0~30 cm IR AL N 9.94~16.23, /T 25, BEHAIZ XSk L W7 oh
BRTERR, AT, IR M EE A SR, P 560G BT 4 20T 0 50 2RI
AR DX AH LA 21
33 tEmERAESBAREIENENEERS HEREAEROEXNE

I RICA AT A R R . HIES KR BRI F AP . SRR LA B E R
W, XSRS R—E, KA T RSB AR EA EEZEH, ErRESE S
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Tl - e TR . A B R . ISR R HEA VLA EE R . M AR SR, +
BRI R M AR, AR T AP0, (HIRREE TR 55, 78 ML o0 R 4
B 1S AR s D, B DL R HE A CR R I e R E B R R N . R S
YR R AR FREY) g, SEMZmoTRE L Fh RSB AR ER, A/ IEER, AR Th
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