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fir forests and its mechanisms were not clear. In this study, the litter (O layer) and soils of different pedogenic horizons ( A
horizon, B horizon, BC horizon) in the expansion zone of Moso bamboo to Chinese fir forest (including Chinese fir forest,
Chinese fir and Moso bamboo mixed forest, and Moso bamboo forest) were studied. We analyzed the amino sugar content in
litter and soil samples to characterize accumulation of the microbial residual carbon and further evaluated the role of
microorganisms in soil organic carbon (SOC) formation. The results showed that Moso bamboo expansion significantly
reduced the amount and carbon content of litter in Chinese fir forests, but significantly increased the content of fungal
residual carbon (MRC-f) , bacterial residual carbon (MRC-b) , and total microbial residual carbon ( MRC). Moso bamboo
expansion significantly increased SOC, MRC-f and MRC-b and MRC in Chinese fir forests, and the proportion of MRC-f
and MRC-b and MRC in SOC increased significantly at the beginning of Moso bamboo expansion ( when Chinese fir forests
evolved into Chinese fir and Moso bamboo mixed forest). These results indicate that Moso bamboo expansion enhanced the
cumulative effect of soil MRC in Chinese fir forests and also increased the microbial contribution to SOC. However, in the
late stage of Moso bamboo expansion, the proportion of MRC-f, MRC-b, and MRC to SOC did not change significantly,
implying that the contribution of MRC and plant-derived carbon to the SOC content increased at the later stage of Moso
bamboo expansion, and the relative proportion of their contribution remained unchanged. The content of MRC gradually
decreased with soil depth, while the proportion of MRC to SOC gradually increased with the depth of the soil, implying that
the microbial contribution to SOC was higher in deep soils than in surface soils. The results of the study have important
theoretical implications for understanding the role of microorganisms in SOC formation in subtropical forests, scientifically
assessing the impact of Moso bamboo expansion on the subtropical forest ecosystems and climate change, and adopting

reasonable forestry measures to enhance the soil carbon sink function in subtropical forests.

Key Words: soil organic carbon; Chinese fir forest; microbial residual carbon; amino sugar; Moso bamboo expansion
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Table 1 Basic information of Moso bamboo expansion to Chinese fir forest

N Vi s Mtz
N A . 15351 i . - T
FEHb A R E 5273 e e 1i) Parent Canooy b8 Forest Diameter at
Forest type Location Elevation/m Slope/(°) Aspect arerll ano-py Forest age/a  type density/ breast
material density ) .
(Fk/hm?) height/cm
30°9'44"N "
) ! ZIN 1 I‘u" . .
CFF 119°20'S7"E 178 20 RE e 0.8 10—20 1723 11
30°9'43'N ; KA 1082 A8
MF ; 1 22 3 WbE N 10—2(
119°20'55"E 80 Rl L 0 =20 17 868 A7
30°9'42"N ’
bl 3 I\IJJ |
MBF 119°20/S7'E 180 23 Pirg b 0.8 10—20 2057 9

CFF : K2 Ak Chinese fir forest; MF ; #2 K-FATTRASH Chinese fir and Moso bamboo mixed forest; MBF : A4k Moso bamboo forest

R2 EMFKEBEFIIENRS LELERERTERHE

Table 2 Morphological characteristics of pedogenic horizons in each forest type of Moso bamboo expansion succession sequence

pwm DRREE b LT LHSH WA L
Forest type ;O;i::r Soil depth/cm Soil texture Soil structure Roots Soil resistance
CFF AJZ 0—10 R FIVRIN AR TS5
B2 10—40 oS Btk AR AR/ A AR iy 5
BC JZ 45—70 R Ptk i AR i 2 5
MF AJZ 0—9 B+ [ZiE A T 4R AR EHAR iy 5
B2 9—40 e ik D REHIAR Fij 5
BC )2 40—65 Rl Ptk DR AIAR T 52
MBF AJZ 0—15 e+ [Zika LA, R AR FAHL
B )z 15—75 B Hufk HAHAR T 52
BC 2 75—095 e NN R A AR iy 5

A JZ B 2 BC 2. £Hk )2 Pedogenic horizon

1.3 GBS A B AL A
PATE P RN - HE S S R AR ik i e ) SRR IR A0 R . R — 7 U W R R S
A 6 mol/L HC1 7 105°C /K fi# 8 h 3z i KU T4 5 1 pH K 6.6—6.8 J5 B0, R TTHEW IS - A TE K B
P, JU A G A LV R RS BIRT AN S S R R 5 AT R T . RS TS I AT A R A T AT
Az B FH SR BEs A, BRI HCL IR TE, 25k 2 TS , A i MU R T s a0, R B
LR T IE O (1 1) IR AV RO IR HEA T A B b, R BRI A 2 i & i
P RN e L iR TR R T A SO0 2 5 B 7K dk SR FH 105°C Ak 8 3 v 0 2 5 14 pH
R 1:2.5 K bk, B A M 3 U0 5 5 4 S0 2R T A ™ i U 2 5 - S sl R T SRR BRI L e
JETHINE 5 + KA HLCR F TOC 43 BTG5 5 R F 2 mol/L AL A R B M+ e LA, B & AR e
ViR LU L IS R TSRO oG BE i e ) 5 -3 Aol A Wy e R T 4 07 75K, SO, 1R 42-TOC. 43 #7
AR E
1.4 Hduib
1.4.1 AYREwITHEAK,
MRC-b=A,, %45
MRC—f= [A g\ /179.17-2xA,,,,/251.23]x179.17x9
MRC = (MRC-b) +( MRC~f)
KAy, A MIBERR 1) 5 & (mg/kg) | Ag N2 EH A 0E 5 & (mg/kg) , MRC-f 2y LR 5% M4k , MRC-b 2 4l 74
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FRARRK , MRC A B R AR 20 |9 o B B ol TR 2 35 4] 2 AR 400 hy L T B2 AR AR 110 5 36 2R 880, 45 J2: M B TR
S 38 Ay A A B A 1) P e R
1.4.2 FAEgitath

SR Z 7 20 0 OB R 7 22 00T, ELES B AT 5k ad A8 v = Fobk 53 I 7% 9 FR [6] % 2B J2 MRCAF
MRC-b Fl MRC & #9225 (P<0.05 R 255 W %) 1 TUR 7 W >k 8 7m 1 850 AE 1 5% A4 i A PR35 TR - 19 4
FeE o KO AL BN 2 R 3 BR ) SPSS 20.0 ,Origin 2021 1 Canoco 5, $03 A FHE bR M2 (n=3) ,

2 ZHREHS

2.1 EBY IRXAZAMIIE P A R P R AR i 15 )

M 3 1, BATY IR ASE & W B A ARk B W R R (P<0.05) , 1 JH 5 9 A S R W E N (P<
0.05) , KL, BATY KA IR & Wik / A (C/N) B E AR (P<0.05) . BATY KT8 75 % MRC-£ MRC-b Fl
MRC 5 E B E I (P<0.05) , Hod , BAT MUY MRC-b & 2 8. 3% & TERMMEAR-BITRASH(P<
0.05) , M BATHFIZA-BATIRA M TE Y MRC-f 1 MRC 1 53 5 T A2 AM (P<0.05) ,

R3I EBEMYPREBFIERSAENHE REARBEDRERSE
Table 3 Litter quantity, carbon and nitrogen content and microbial residual carbon content in each forest type of Moso bamboo expansion

succession sequence

s ﬁ%%’ﬁl% S T S TN WA Eﬂ%ﬁ‘ﬁi‘}‘i‘ TR R ARl (DEXYLANT
Forest type Litter q_u;int_llty/ (&/ke) (/ke) C/N MRC-{/ MRC-b/ MRC/
(thm™a™') (g/'kg) (g/'kg) (g/'kg)
CFF 7.25£0.31a 466.8+16.3a 9.6x1.7b 49.76+4.62a 20.41£9.17b 1.79£1.02¢ 22.2+10.13a
MF 7.13£0.37a 386.9+16.3b 12.2+0.6ab 31.73+1.38b 42.42+8.16a 4.47+0.53b 46.89+8.62b
MBF 6.49+0.20b 301.6+14.8¢ 14.5+1.6a 20.74+1.07¢ 51.93+6.36a 8.22+1.83a 60.15+7.13b

MRC-f; B 5% K% Fungal residual carbon; MRC-b: 4N 5% A6k Bacterial residual carbon; MRC ; B 4= #15% 5% Microbial residual carbon ; AN [
INE FRERIR AN RIS 6] 22 5 .35 (P<0.05)

2.2 BAY IRAAZAIR L A BT R e

H L L A BT sk TSR A B A i e, A 2 TR B ATAR(SOC) A =B (MBC) F
TR LR (DOC) B35 5 TAZ AR MAHAS R S B & K TR AM, AR-BATIRASHR L% pH 1
WAEY iR A & = TR, B2 L BATRFIAZAR-BATIR SRR SOC . pH A1 MBC 2 3 5 T A2 AHK,
BT IERE S E A Y5 A (MBN) B E R T A2 AR AR-BATIR I, A2 ARMRERH B E & T2 K-
EMIRASHAEBAITH, BT L 48 DOC B3 & TAAM, BC)Z P2 AL pH BE R TEA-BMIR
SEMRFNBATR, 2 AMGH R 025 5 T BT, BATAR E 38 A8 A MBN 8 28 T A2 RMOAEZ R-EATTRAS
M, BT DOC B2 5 TIEARMAZ AR - BRI, F2AR-BATIRAH L1 MBC W2 & TR A E
R (P<0.05) .

FOAR R — PRI AN ) e A J2 SR PR B A B, = FiobRgr A J2 IR A 1 Sk AL 1 B, B )2 BC
JERXTEAR, A2 A 2 pH BEET B Ml BC 2 (P<0.05) |, MAZAK-BATIRAH G BT K42 pH [a]H)
T EESR ., AL EEZHAEYERAIC N E 25, MZAR-BIMEZSHAM BT A ZHCED Rk
AT B A BC JZ(P<0.05) , —FP#ksr A 2 H 30 R A B S S A S R B2 & T B Al BC )2 (P<
0.05) ,FAR-BATIRZH A ERESA SR DEST BCE, MRE Z00ras REN , KA Z X SoC 44 .
AL pH B A AHAA R IR A U i A KA ML A I 5 ) 5 RS U pHL
THAS A B A A T8 DOC A 535 5200 5 A J2 SR (U AR ) sl A S 25 58 T AR
2.3 BATY IO A W iR A B D RO A 1 R SR AR A TR B ARl B (L A

WE 2 iR, B RS2 AN A JZH B )2 13 MRC-f MRC-b £1 MRC &4 i 341 ( P<0.05) , £
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Fig.1 Basic physical and chemical properties of different horizons in each forest type of Moso bamboo expansion succession sequence
A JZ B JZ BC 2 B3R EJZE Pedogenic horizon; CFF: 42 AK#K Chinese fir forest; MF: 2 KR-FE AT IR 3k Chinese fir and Moso bamboo mixed
forest ; MBF ; FEAT#k Moso bamboo forest; F ), : 13K E )2 Pedogenic horizon, Fy, : /73 Forest type, * P<0.05; # # P<0.01; # * % P<0.001;NS:
ERADE ARG F R AR — & A2 2 02 5 5 5 (P<0.05) | RFIR R K5 55 675 7 — M4 R 7 2 2 22 i) 22 52
B3 (P<0.05)

R-EATIEIH BC 2 L MRC- Fl MRC 7 it i 35 5 FAZ AR (P<0.05) , T B4k BC 2 11 MRC-f FIl MRC
TRSEAMMIL T BEZES . =M 13 MRC-A MRC-b Al MRC & 2 247 52 BB 25 1% B 384 00 17 326 3457 2 {1
Hy s, A 2 L3 MRC-f MRC-b }2 MRC & &3 3% & F B 2H BC J2 LI (P<0.05) , WHE T 200k
TR R A RN 2520 MRC-f \ MRC-b F1 MRC, 3 & 4= |2 54k 4> % MRC-f . MRC-b 1 MRC
fATEE B E L HAEH,

H & 2 W] =AY k1S =2 3 MRC-f 5 MRC-b HEY 2 TR, B2 AR B E S THEAR-B
PR BATIR(P<0.05) . F2AMK A JZ 13 MRC-f 5 MRC-b HAE 58 AK-BATIRASHA BAT A 4351
3E TR 29.4%F1 36.3% ( P<0.05) ,B J2 +370 51 .3 T 1% 13.7%F1 19.9% ( P<0.05) ,BC |2 35051 8. 35~
K5 18% 1 28.8% ( P<0.05) . T —F#ks> A 2+ MRC-f 55 MRC-b I B2 5T B J2M BC R+ (P<
0.05) , WHZFET; 22 LW, 3k A 2 Fdks) B35 520 MRC-f/MRC-b, H + 3% A4 2 545> MRC-£/
MRC-b e BESCHAEH
2.4 BATY IR RA: P aR AT o - A LR LU AR R R

WK 3 fis A2 AR-BATIRSSHR BT = )2 13 MRC-f MRC-b } MRC /5 SOC ¥ {8 34 B3 & T A
PR(P<0.05) , UEHTE BAT AR AZ ARMRY 5K A, MRC %F SOC B BTHREWHE . b, =FhAR AR 7 )2k
14 MRC-f /5 SOC % HAE TG 35810 , I ARBRAIEATAR A J2 148 MRC-b F1 MRC /7 SOC HL{H %% = T B
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