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Characteristics of light fraction organic matter in surface soil of different altitude

forests in Wuyi Mountain
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Abstract; Soil light fraction organic matter is an important component of soil organic matter. It is crucial to understand the
relationship between soil organic matter and climate change by studying the variation of light fraction organic matter along an
elevation gradient in subtropical China. Taking evergreen broad-leaved forest (EBF ), mixed coniferous and broad-leaved
forest (BCF) , and coniferous forest ( CF) at different altitudes (from low to high elevation) in Wuyishan National Park in
Fujian Province as research objects, the light fraction organic matter in surface soil (0—5 cm and 5—10 c¢cm) was
separated by density fractionation analyses, as well as the characteristics of light fraction organic matter and its influencing
factors in different forest ecosystems were studied. The results showed that the content of light fraction organic matter in BCF
was higher than that in CF and EBF in 0—5 c¢m and 5—10 c¢m soil layers ( P<0.05). The pattern of the content of light
fraction organic carbon was similar to the light fraction organic matter, but there was no significant difference in light organic

nitrogen content ( P>0.05). The light fraction C/N was greater than soil C/N, and the light fraction C/N and soil C/N in
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BCF were greater than those of other forest types in the same soil layer. In 0—5 c¢m and 5—10 cm soil layer, the storage of
light fraction organic carbon and nitrogen in BCF were higher than those in CF and EBF (P<0.05) , and the contribution of
light fraction organic carbon and nitrogen to soil organic matter in BCF was higher than that of the other two forests. The
contents and storage of soil organic carbon and total nitrogen in CF was the highest in 0—10 c¢m, and decreased with the
decrease of altitude, but the difference was not significant ( P>0.05). The correlation analysis showed that the storage of
light fraction organic carbon and nitrogen was significantly correlated with soil organic carbon, dissolved organic carbon,
microbial biomass carbon and fine root biomass (P<0.05) , but not annual litterfall ( P>0.05) , suggesting that root derived
organic matter might be an important source of light fraction organic matter in soil. Therefore, we concluded that
belowground sources may play an important role in regulation of the formation of light fraction organic matter in soil under

future climate change.

Key Words: forest type; climate change; light fraction organic matter; carbon and nitrogen storage
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PA T WASTR T B 22 5 (B SR A HUSTE AR D -1 ORI AT A . A 0L, AR B Fe it PRk o
LA [ A 4 S TR b - S R DAy 31 3 PRl o s AN [ 4 RR PR TR0 1 MR 1A HILIB 9 5 0, A ik — 2 AR
AR LA DT AR BB LA A

1 RIS

5 XA TR LU B R AR X (27°33'—27°54" N 117°27'—117°51" E) , Hu AR A PUILES , A i Al
99975 hm?* , A th [ 45 Bty BAF AR K AR A Joe S8 B 1 Hh L JRGHE o S R i, X sl ) 98 R 6T, AR
PRAE 555K K 96.3% , 3PN LAEE R 1L Ry E 0 W3R 2158 m, AH BT B 100 A 58 8 W TSRO B M TR i 4
WAL PR B PRSI 1L AR o 1L B Ja v ST AT 2 XU, AR 2 R R B8R 19.2—8.5°C  FE /K &
N 1600—3303 mm , FFIIMIXIRSE 78%—84% , JoFaI] 253—272 d,

AL Y 2 F IR PR 6 45 75 1 L1 R 0GR B 35 A9 5 SR ) MK ( Evergreen broadleaf forest, EBF) £ [TR3C Ak
( Mixed broadleaf-conifer forest, BCF) 1%} 1 #K( Coniferous forest, CF)VENFFRAT S, B LRI A)Z T 5
KA ( Castanopsis carlesii) \Fith# ( Castanopsis eyrei) MRS AR BERK . 4T FTR ST AR)Z FEE BT 1L
¥ ( Pinus tanwanensis) A6} ( Schima superba) , T J2 A5 D FEAT ( Oligostachyum oedogonatum) i &, + )25 )5

http ; //www.ecologica.cn



17 3] BN A5 ORI R AR R R R A HLTCRFIE 6217

(40 em Zefy) , RIZAMES  HRMBIE MR (3—S5 em) o FFHARTR AR FZOG BN, HEARJZ AR
o FEHBBEEARE LI 1,

F1 HREMER

Table 1 Overview of research sample plots

FIE K

SRR AR . HE
N N Annual Annual . N . L ” .
=3 TR R R eavid] Annual Fine root ™ Mtz Stand
Sample plots Altitude/m ean afe.r agie Slope Soil type litter fall/ biomass/ . ree DBH/cm density/
temperature  precipitation/ N Jin? height/m 1/ b
P - (/n?) (/) (/)
B ERFM MR (EBF) 600 17.6 23742 /RFd 26° LT 616.7 +44.2  197.8 £54.6 10.3 12.0 1588
FIRTR SR (BCF) 1000 15.8 2671.0 Rrd 24° T 628.1473.6  625.8 168.6 13.0 14.6 1425
EFIEAR(CF) 1400 14.2 3487.3 #RH 31° I EEE 559.3464.9  140.8 455.2 17.2 25.8 451

EBF: # £ [@MHHK Evergreen broadleaf forest; BCF: £ &R 3CH Mixed broadleaf-conifer forest; CF: %tk Coniferous forest
2 HRAFZE

2.1 HEACREE

2016 4 11 H 45l = AR E 5 4 20 mx20 m BIARERE T, 3815 4>, 2017 4F 10 A /R Wl
FHMAR A 2 em B4 S” RIBENL £ HEEEZ 0—5 em F1 5—10 em +HRE, MRS, BANER RS AN FE
330 4>, BEFE R IR TN & KA DR AR TR AE 7 [ SE g s B, TR N, Pk I Y AR A
Peoid 2 mm HIEGHE A B SISO 4°C VKA PR AE R 40 B, T U 8P i A AR, et 1, Pkl g
<2 mm AR TR AR AE Y, A DT JR V5 A S SR VR W T AR DR R
22 SRR

e AR 4 DTG4 B R AR S B kY #10.00 ¢ T R RERCEE 100 mLL AYSEALES L
B, A 50 mL Nal W (% 1.7 ¢/em’) |, 35 BT SR RIRAT  IFAEREE RS HLERE D 180 min, Z# 1 min
LS 250 WK, A3 HUR R TFE I LA 3 4000 rpm 2520 20 min, 25005 B9 F 2 W08 1 DR A4S T g R Y R4
PRIt UEAEUEAR | TERIA PR TR WA 25—30 mL Nal, 10 BE 0K B0 5 BAERSFR Y L AE , IR ECR
A R DHE BE FRE T E B A LR R, 4B R AR W R 25 B T K AT 22
Tk VIR A5R BA 19 Nal R, SR 5 K- U8 4R 1 2 21 ) o 0k 38 0 5 AR 3 1)/ INBe AR b 7 60 °C MERR ot 4K
R BT, MO T S R A Y s eE , Ifi 100 Hifi, R AT 7311 ( Elementar
Vario EL III, Germany ) M & 52 2H Bk & 5 1

T IERE Y E YRR (MBC) AT 25 —K, SO, AR VLM E " Rl A FLBR ( DOC) i il A
BB 3BT TOC-VCPN M , T IEAEF A TR E
2.3 BRI 5 b

P2 R TR ) A ML AL A T O R T

S=CxBxDx(1-G)=+10

Horr S Sk HHEAHLER (SOC) B M A (TN) fif & (/hm?) , € 2 SOC (8% TN) & & (g/kg) , B J 1 HEB P (o/
em’) ,D NEZHE (em) , 6 HHEAE > 2 mm BIABRPT &5 BARFR LI %) o

iz H] Excel 2013 Fl SPSS22.0 34Xt 854 47 AL B4 #r . 1A 28 J5 B2 3T (one—way ANOVA) il LSD £
T BTN RV BCE ) 47 22 S U8R (P<0.05) |, Pearson #4740 5G40 HT, Origin 9.0 B4, Pr S £ ds 1y
5 KEBHFEEIME, G55 A AR 2,

3 HBREHS

31 ARBMAESRERE LRRA S E
AR FRIZ 0—5 em TIRERA T I EA WE 2R (P<0.05) , o IR S b K, # 4 i i iR
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(3 NS R R e I R A o N L N
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FARGE(P>0.05) , BHHARAIE IR AR 11 TN 5 H1 FEBZEELREEFNRSE
B T AR (P<0.05) | 4N R E H 108.3% Fi Fig.1  Light fraction organic matter contents in surface soil in
86.9% . 1E5—10 cm )2 B A & B> 2 8] TC i different stands
25 (P>0.05) 1 TN & &AM B2 & T4
TRASHRANH SR MK (P<0.05) , 20 91t 83.6% F11 72.5% , ik |, 22 +HE(0—10 cm) BRAM A &=
B R AR ST T AT 35 25 5 (P>0.05 ), TN T v VR 1) AR VAR 9 IR A1, 1 Wl T 28 P 5 S i i 22 )
TRFEZESF(P>0.05), EIATES 524 C:N A C:N K, EHTREACHERA C:N M EHEC N KT H
URZ7

I HR 2RI 5% 2 5 (P>0.05) . Bl 1, 2 & =3 I -

HE(0—10 om) FRALHOTHIBE & 4 IR S AR, SOC g Es %3

O AR T G4 S, L R S b 2 i 5 5 :

BEER(P>0.05) . g :
=

AR T REF IR ) — 42, AR [EIMR S8 22 5+ 2.2 (P<0.05)

2 AEAHMKRETEREABRAS=E
Table 2  Light fraction carbon (LFC) and nitrogen ( LFN) in surface soil in different stands

b e LRl BAR ﬁﬂﬁb”z BAE =) i%f
Layer/cm Forest type LFC/ LFN/ S0C/ TN/ LF ?ml
(¢/kg LF) (g/kg LF) (kg 1) (kg 1) C:N C:N

0—5 CF 329.6 £9.5b 12.7 £1.9a 72.6 £14.5b 4.29 £0.90a 26.38 £3.22a 16.92 +0.33b

BCF 388.8 £9.6a 13.1+2.1a 88.8 £12.0a 3.850.61a 28.93 £3.74a 23.22 £2.40a

EBF 304.7 £10.8¢ 11.1+0.7a 32.6 £5.9¢ 2.06 £0.35b 27.54 £1.51a 15.84 +0.23b

5—10 CF 323.5 £23.0b 10.9 £1.6a 40.0 £15.4a 2.57 #0.92a 30.08 +4.30b 15.45 +0.90b

BCF 370.5 £15.3a 8.7 £1.6a 26.3 £8.72b 1.40 £0.35b 40.00 +4.93a 18.54 +1.79a

EBF 304.9 £30.5b 9.3 #0.5a 22.7+2.1b 1.49 £0.17b 32.87 +4.00b 15.22 +0.53b

0—10 CF 325.7 £16.3b 11.6 £1.5a 51.9 £14.1a 3.20 +0.85a 28.49 £3.42b 16.21 £0.51b

BCF 372.6 £16.1a 10.1 £1.8a 44.4 £8.2a 2.11 £0.39b 37.99 £7.44a 21.08 £1.52a

EBF 305.0 £18.0b 10.1 +0.4a 27.0 £2.7b 1.74 £0.17b 30.29 £2.11b 15.54 +0.35b

0—10 cm )2 (Y = FObR 53 B0 A T0UE S XTRARSY 0—5 em 5 5—10 em )2 YME AT $4 5, ACGE o X 17 42 19 T3 AR NE FREER
78 [l — e JE AN R A i 22 S 4 3 ( P<0.05)

3.3 AFEFRMAESRGERIZE IR A R
£ 0—5 cm HJZ 1,3 FbR A 1R 4 DL e (LFOC) BA 5835 25 57 (P<0.05) , £ IR S Ml i (15 3]
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4.7 v/hm*) 3 AR I ARRN B SR R MR Y 2.0 580 5.7 F5 (2 3) o SOC figg B F Ak (i 38 3 T4 TR 3SR
FIH S R B A TR SRR B S ] I AR Z TR T ik 2 25 5% (P>0.05) o 5—10 em T2, ST AR ACHRAY IR 2H A HL
T it o b 2 = T TR S o bR, A I AR R S ] R 2 ) T 2 35 22 5 (P>0.05) . SOC fifg & AR fh AL A
B B IEAR > B SRR AR > B RTRASHR, &R Z [0 T8 B 35 25 % (P>0.05) . A& b )2 158 (0—10 em)
BRI AT AR i TR S M S 2 30 T IR S i i A, SOC B B R B AR > A RRTRR SE AR > 7 SR IR Ak
B RN AN s A AR Z [ o 2 22 57 (P>0.05) . T L)E A A HLasE i 5 S A DLk sE it 0 b
BN BT TR AR R A DA A 1 o5 (BB 5 (P<0.05)
£ 0—5 em 12 AN FRAAHLALE & (LFON) A2 VAR - BF TR AR > BFIEAR > 5 Sk i it Ak (P<
005) TR SRS A AT I ARRN SR R AR A 1.9 5811 5.7 45 (3 3) , &Ptk t 38 TN A% 8 2 T4
TRACHRRN B SR A AR, 1 Al TR S MR S ] bR 2 ) TG J 25 22 5+ (P>0.05) , 1 fE 5—10 em 12 LFON fi# &t
MAFEI ) 22 7R B2 (P>0.05) , TN fitise 5 0—5 em 2L —3, Sk L, %2 118 (0—10 cm) LFON fiff i
5 LFOC f ViR A8 b a3 —2, k5> 1458 TN it i AR A SR BN AR > 8 SR AR > S RTRAE
Mo FrE L2 RAE VR AR 5B AR R SR AA UG = 7 A E LR G Y F EE AR

®3 FEFMRELIBERAFVREEERENS2FNRE BREENLH)
Table 3  Light fraction organic carbon (LFOC) and nitrogen (LFON) storages and its ratio of total organic carbon and nitrogen storage in

surface soil in different stands

e RAVELE REATHUR FHLI: o *

mven T e WOV Lroy/ 00 Y soom P
(/hm?) (V/hm?) (V/hm?)

0—s5 CF 2.34+1.02b 0.09+0.05b 19.49:5.34a 1.16+0.33a 11.58+2.20b 7.64+2.30b

BCF 4.70+1.26a 0.17+0.06a 14.49:1.94h 0.65:0.12b 32.61+8.02a 26.54+7.50a

EBF 0.820.35¢ 0.03+0.01c 12.17+3.30b 0.77+0.20b 6.58=1.64b 3.8+0.99b

5—10 CF 0.56+0.16b 0.02+0.01a 13.62+4.76a 1.05+£0.44a 5.66:2.96b 3.1£2.13b

BCF 1.28+0.35a 0.03+0.01a 10.20+2.04a 0.54+0.07h 12.54+2.69a 5.47+1.66a

EBF 0.610.28b 0.02+0.01a 10.87+0.51a 0.7120.05b 5.56:2.34b 2.7+1.54b

0—10" CF 2.91+1.02b 0.11+0.05b 33.11+9.13a 2.21+0.75a 8.66+1.12b 4.92+0.66b

BCF 5.98+1.60a 0.200.07a 24.69+3.63h 1.190.18b 24.30+5.78a 16.894.49a

EBF 1.43£0.60b 0.05+0.02b 23.05+3.60b 1.48+0.22b 6.03x1.64b 3.24x1.05h

0—10 em + 21 =FbRor £ 5UE ] X REEHR 0—5 em 5 5—10 em +J2FB{E I

3.4 HERAA PSR AU I 050 RS

W4 4 PR, %2 HIER A MU S B (LFOC) 5 TN & & DOC & it 5 B % IFHISER R (P<0.05) , 5
SOC it MBC it WPk & i A 35 IEAHOCIC AR (P<0.01) , SR E AR I 35 1 I COE R (P<0.01) o 32
HAPLUBA A (LFON) 5 TN & \DOC 7 i BA BEH LK R (P<0.05) , SHE R B ENAAKLICR (P<
0.05),5 SOC &1 MBC & ki & i S 0 3 IEAHOCOC R (P<0.01) , 4136 5 Fi7R , LFOC F1 LFON 5 4H4R
Ay B S TEAR DGO ZR (P<0.01) T AR PR & i i AR BE A ARG OG R (P>0.05)

*4 RETERABYRBABES LEEWLEFZEH Pearson HHX RE]

Table 4 Pearson correlation coefficients between LFOC and LFON storages and soil physicochemical factors

A A=Y

ZERIRT3 BA o K ek ki ki Fhki

soc ™ AL R T TP ' ;md }Sjilt\ Cla\

DOC MBC y Y
LFOC 0.766 ** 0.548 * 0.640* 0.663**  —-0.676"" ~0.148 ~0.306 0.701 ** ~0.499
LFON 0.737** 0.572* 0.620* 0.680**  —-0.606" ~0.214 ~0.331 0.675** ~0.426

w il x A3 IFRIRTE P<0.05 1 P<0.01 /K | @ 25 A4H %
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R5 REITERERNRKREMEES WS EFZEH Pearson 10X REL

Table 5 Pearson correlation coefficients between LFOC and LFON storages and their stand factors

AR TR AR A Wtz i B
Annual litter fall Fine root biomass DBH Tree height Stand density
LFOC -0.027 0.766 " 0.063 0.323 -0.023
LFON -0.081 0.697 ** 0.127 0.386 -0.087

4 itig

4.1 ARFEIZRARISHE + e A WL AR Ak

AR F I, A LA R A AL EEAE AR RIS T B o3 A AN R (L 1) b B TR A bR o bk
i TEEE AR SR AR (P<0.05) , BRAAHIR S RSB S K- (£ 2), BAAVIAMN S ®EMH
Sy TC 25 AR ST R B A 45 R, RIS BV B0 L L TR S AR R 4 LFC B
4 308 3 v T R TR T R ORI RS T bR 3k BRI S S [R] TT BB ek A 0 43 AN R A A 398 vp A R A 3R A
HIRR BT Z B R AR R R, AR & B, = FPAR - e 41 A ALa | /U B 3 3R IR R S s TR W
PRI (R 3) . FRZE RV RIR TP B o 52 42 20 A HLBT A A2 L, 0—10 em HIEAMLERFILEAA S &
Rt B RART W3R ) T v T RARG . U BH A A ML AL R R LA SR 3 DA T 5 B A 2 L
e b A S8 MILA NG P53 114 i) 17 B R SRR AN A 2
4.2 YRR A WL AR 2

SRR R A AU B R O SR BRI, A W 16 PR, AS [R50 ff 7 B 1) 3l
HPIFRIR AR A ABE S fb o, S ECR R A YL R R, E il R 4] S im0, Song Y AR AE
FW] R ARG I T 138 LRC A3, MG R B AR T 148 LFC &, FTRARRIEY TR 551G F
TRAGHTFER ) AR50, F I XRS5 08 R A AL & i
R TR R AR (] 1) o AR5 AR 18 1T BB 52 W N [R)HE AR A K G 1, S SO W A K T P e A= ) 7
15 B 2 AR OB B A PRk R TN RO (4 AR Ak 2 DT 5 T AR 2 A LR A A A B, X R
SR PSR IR A L LA RSB R A MR R A PR R R SR e 2 R T
AR AR T M2 S

Six' ) ST K B2 LR A ML 2 B TR ke U 5 A RN AR A T IR 0 A AR A TR
Bom 53], MR B, R 1L =R RS T b R i i S ARMAE VR ) A
KR (P>0.05) , i 5404 YA W E £ R (P<0.05) (£ 5),FF H 1000 m R E 1R AT 4008 4= 4 &
ERFHABMNER(P<0.05) (F£ 1), X UEIH R AT HURR % K/ T 58 52 AN [F) ZR RIS B0 1 R 20 4R A 5
M, 1 L 1000 m ¥ 38 A B W TR 28 bR A LA RIUA 4o o 32, K for AR %5 48, BB A7 R 2 L e 7|
Sun"** ZEWFST 6 A (1 — AR I V5 I3 S0 4 TR, — SRR A9 431 8 P85 L R Y 08 T LR ol 4 AR T BE iy
R T ER YR 1T Boone 7E 3 [ HE 2 M AR BRI 5T 8 9 1 RRR X6 A% 2 A4 RE X Bk s A
Syt TR TE R R B SR EOR R KT BB AN [R) AR RIS TR Y 0 A AR AR SO TR, R 2 R
MTTER AT

AWK I, LFOC 5 MBC Z [AIf£7E 1 3 IEAH G (P<0.05) (£ 4) , X 5AHCHH B 45 R —
R AT RE R ISR A0 i B R R A R B T S AR G SR S SRR AR U T R 0 A K
T W A e b 2 3 TR Y AR R I AR B SR R W] LFOC 5 MBC AR, X SE 5%
R R R TP VR LA AR R, AR AR s 8 b, AR EC ) B e i 1
F o REIED SRR g & B RN AR AR B AR T D AR R A WL S i R AT AR R AR PR A
TETETE B A ML 3R i R R 27 S 3R I T Ml 4R 5 ol A 4 %) 3 [ 1 X e 2L ML A T
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HATHEZEW , LR MRS R R A0 AR AN 5 Z A SC B R Mg iR 4L WL e i S et . th TR
A [F) AT A A AR R AR TRAR S PR LA 5 AR IR SS AR TT RESE A R TR A LRI IR, AR T
o R AR RR AR B AT LT AV AL RO RIS, A2 A L5 52 1 3 s B PR R MR SR 31 2K F- (P>
0.05) , KW A YT 2 HAB N R A AR TN R AR, R A YU o 2 % 2
AR, RV L SRS AR S PR B AR W E RS R A DL BB R
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