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Quantifying Soil Autotrophic Microbes-Assimilated Carbon Input into Soil

Organic Carbon Pools Following Continuous "'C Labeling

SHI Ran'?, CHEN Xiao-juan®, WU Xiao-hong®, JIAN Yan®, YUAN Hong-zhao’, GE Ti-da’, SUI Fang-gong',
TONG Cheng-li*, WU Jin-shui’

(1. School of Resource and Environment, Qingdao Agricultural University, Qingdao 266109, China; 2. Key Laboratory of Agro-
Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125,
China)

Abstract: Soil autotrophic microbe has been found numerous and widespread. However, roles of microbial autotrophic processes and
the mechanisms of that in the soil carbon sequestration remain poorly understood. Here, we used soils incubated for 110 days in a
closed, continuously labeled 'C-CO, atmosphere to measure the amount of labeled C incorporated into the microbial biomass. The
allocation of "“C-labeled assimilated carbon in variable soil C pools such as dissolved organic C ( DOC) and microbial biomass C
(MBC) were also examined over the "C labeling span. The results showed that significant amounts of “C-SOC were measured in paddy
soils, which ranged from 69.06-133.81 mg-kg ™", accounting for 0. 58% to 0.92% of the total soil organic carbon (SOC). The
amounts of C in the dissolved organic C ("C-DOC) and in the microbial biomass C ("“C-MBC) were dependent on the soils, ranged
from 2. 54 t0 8. 10 mg-kg™", 19.50 to 49. 16 mg-kg ™", respectively. There was a significantly positive linear relationship between
concentrations of “C-SOC and "“C-MBC (R*=0.957"", P<0.01). The "“C-DOC and “C-MBC as proportions of total DOC, MBC,
were 5.65%-24.91% and 4.23%-20.02% , respectively. Moreover, the distribution and transformation of microbes-assimilated-
derived C had a greater influence on the dynamics of DOC and MBC than that on the dynamics of SOC. These data provide new insights
into the importance of microorganisms in the fixation of atmospheric CO, and of the potentially significant contributions made by
microbial autotrophy to terrestrial C cycling.

Key words:; soil autotrophic microbes; CO, assimilation; assimilated carbon; 'C continuous labeling; paddy soil
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Table 1 ~ Characteristics of the paddy soil used in this study

i - FH B 7 5S4 i ATV R WA Y ik
° : /mol - kg~ /mg-kg ! /mg-kg !
P1 21.89 2. 64 9.4 6.15 11.79 56. 64 616. 12
P2 17.03 2.52 11.2 5.09 5. 60 54.29 617.62
P3 20.93 2.81 9.4 5. 66 13.16 57.67 951. 17
P4 6. 64 1.44 9.5 5.79 7.96 51.73 97.43

1) 35 pH I5E AR BEFEIK K R e 2. 511
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Fig. 1 Schematic diagram of the soil C-labelling and incubation system used in this study
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Fig. 2 Content of C-SOC and soil microbial carbon assimilated rate after 110-d C-CO, continuous labeling
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Fig. 3 Content of soil C-DOC and “C-MBC in different paddy soils after 110-d *C-CO, continuous labeling
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Ab PR 4C-MBC/MBC 1C-DOC/DOC 4c-soc/soc
P1 7.98+0.19 b 14.30 £0.29a 0.64 +0.01 b
P2 5.39+0.41 ¢ 7.70 0. 61b 0.58 +0.02 b
pP3 4.23+0.31 ¢ 5.65 +0.27¢ 0.62 +0.05 b
P4 20.02+1.32 a 24.91 +0. 46¢ 0.92+0.03 a

1) PRI R AR BN 22 5315 5 i 30K T (P <0.05)
3 it

8 Bl R ) EL A R TR b R AR Y R
1. Dong %) %K 3 S RME MR BT CO, HepE &
PR N AT RERE 2 5 T Co, [kt
T, TR A [E Ve AR T i i i Ve H AR AR
AU G Y Steind 26 7 H, W AYAR PR 18 h ok
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ZLH) | T3 A 32 [ Rl 40 1A 2R A R AL AR RE B 3R
B, Miltner 251" 38 3 C-CO, 78 B 5250 & 9X, BB %
FUEN SR 6 WU, HHERYC-SOC S AEREFRET -
B2 SOC 19 0.05% 2247, FF HE i 4 1 ( G 2
T A A L R EZE T A R R
FGM L SR, ABFSEE D 110 d BYC-CO, HLERR
ic, KA 0 C-S0C & B IE - 69.06 ~
133.81 mg-kg ™", C-SOC i +- 3 & SOC /) 0. 58%
~0.92% Z A (Kl 2,3 2). £H UM R I
BRI T , R LF-JE1C FRic i bl + 3
AR, C R A R AT X R A g G T )
T HAHSCHE AT 45 R B, 142 110 d 19 C-CO, tr
IEMJE IR 58 C-MBC 5"C-SOC Z [H] £# 76 1 . 3
EAXEER (R =0.957°", P<0.01). HIk, a4
SEARME T OBRRE) , HA: wk FfL =2
HFE R, M S 5 izl B 0 ik Y e 35 G RE ik B
H IR s, mEHE S IRy, i H, B H fE LIFE
(IBFFEIE 3 PCR SEREM )T, T-RFLP K 52 9 i
it PCR S5 A2 R F B A A 38hi [ Ak 4
RN A SR, BRI | 2L, 205
PR, T B TR S ' B A PR BN A AR R B 7
BN 97 /K B S e ML BB A 3R 181, 1 7™ 4% T RE A 77
VRT3 /0 | 32 8 240 B 2 0 A AL IR AT |
AACH . BRATER A ARAT R

[, 28 B AR A A, b3k 3 A i [ Ak >R 24
}0.08 ~0.15 g+ (m*-d) " (K 2), W LAFE H 15
f A e ) A 1o 7 A BRI b A 25 A 5T P R
AT Z A 3 e A 2 2R G Rl W WSORD i A7 RE 1A
HEEZE . EEE R T A e AR S R
R A A A A MU . 9 A DI RE A BT
P EE T AW LA T 6E S AR R A 34
PER NI (B2, T HAT R A R e
CO, [FIfbIrfie K [ B 7 i A D 98 A i 2B 25 R
GG LR , PR AT O 1 58 A R0k 9 1 Bk R £k
IREWFZT X T B 2 2 A B | < - e i g o AR
SR SR AR R

13 DOC Fll MBC J2 - 38R e ke b e o 1) 32 22
15, 5 e B ik O, . CH, A H H Y m %
2P0 B AR CBriR ) 16 38R % Y
Wik, Fee 5 R e v O, R AE ek A+ o
FEMVEM. Liang 55 R Ay 1" C &
TR R B ARMIE T KB 26 B 22 v () 43 A
IR EE A HLEK (DOC) A AE B8k (MBC) J& 87
Wi EZ L m. DOC &5 I My s i

HHLKRALSY ,10% ~56% () 13 DOC HA A YA %L
PP SNEA LR BT & B9 DOC ALY 3w
30% ~95% 1 DOC 4143 Al £ 3 A~ H 9k 35
P RERa" . R HERUE WX DOC AR FH B9S2 R ]
A, Hoh /N7 DOC Y JE 5 i 18] A %1/
IS ARHFTE R 110 d fkRic B 3R 81 3 DoC
5 MBC WIS B4 5. 65% ~24.91% | 4.23% ~
20.02% , lb HEEAPUR T R RIS 2 (F2),£H
H I 6 9 IR AR Bk %) i A X 38 DOC ., MBC %
LS AT NS SN 1D NP T N G/
i, Ge 25720 % C i AR 80 d Ji, 4 X B b 2
“C -DOC/DOC, “C -MBC/MBC [ {8 43 %1 K
0.45% ~8.87% F10.59% ~8.94% , & B ixX fh 2%
AIRE S A | TR K SE R R A G

A M3t KR €O, By Rk I R AR R R A
W —A BT, R B g A KRk GE
WAL= R/ N G IA R /K e SUR M/ TN
WA 4 FRAS [ 2R AL 9 R FH 36k Wik 1R fk g
JIRFFT — SR 5%, 1 - A= W o A B W S Y
Mot P PR R 2 A UM 4 R ER A
WA ) 2870 + A AR W e (R AL g g, DA TR AR
fift 45 H FRBEY Co, FILTIREE 7 HLA 5 1
O it b A= 25 R Gea R4 1) BTmk ] 7 SRBE 4% S
ST IR UE Y o, RMbE R K7 X L]
RRER T B — 2D A 5K

4 it

(1) B8 A FMAEYRA TN Co, [FfkaE
J1. MC-CO, BLEFRIC 110 d )5, i 4 p“c-s0C
RO 69. 06 ~133. 81 mg-kg ™', HEAHE, 1%
TR PR Rl AL 3 2R 0. 08 ~0. 15 g+ (m*-d) ~'.

(2) B AW B IR A Y R 2 5 1+ kg
N, R RV PR 2 i AR Ak MC-CO, E SRR
110 d J& , it 39 “c-DOC . “C-MBC & & H h
2.54 ~8.10 mg-kg ™', 19.50 ~49. 16 mg-kg~'.

(3) 13 DOC, MBC F1 SOC 14 5 7 3 53 51| Ry
5.65% ~24.91% . 4.23% ~ 20.02% F1 0.58% ~
0.92% . HF= AP IR A ms (6 i A 1 398305 P pe 21
53 DOC , MBC & =72 A2 i K, X SOC 521
BN,

SZ 30k
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