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Effects of dissolved organic matter addition on soil microbial respiration and

quotient values in a secondary Castanopsis carlesii forest.
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Abstract; Dissolved organic matter ( DOM) as an important source of soil dissolved organic carbon, it affects soil
mineralization through changes of soil microbial quantity and activity. However, many reports about the DOM impact on soil
microbial respiration and quotient focused on surface soil, its effect on deep soil is less paid attention. A 120 — day
incubation experiment was done to reveal the effects of DOM from Castanopsis carlesii fresh leaf on soil microbial respiration

and quotient values of surface soil (0—10 cm) and deep soil (40—60 ¢cm) in a secondary Castanopsis carlesii forest. Tt will
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provide some knowledge about the role of DOM input on soil C process in subtropical forests. The results showed that on the
first day, instantaneous CO,emission rates of surface and deep soils after DOM addition were significantly higher than those
in control treatments (P< 0.001) , being 3.58 and 6.93 times of the control, respectively, but after that CO,emission rates
reduced significantly. In DOM added treatment or control, the cumulative CO,emission in surface soil was significantly
greater than that in the deep soil. After adding DOM, the cumulative CO,emissions from surface soil was significantly higher
than from the control ( P<0.001). However, no obvious difference for the cumulative CO,emission from deep soil between
DOM addition and control treatments was found. Microbial biomass C (MBC) content of surface soil during the incubation
period was significantly greater than that in deep soil. The MBC content in surface soil under DOM addition treatment was
higher than that in control treatment during the incubation period. The same trend was for the deep soil except for the third
day. Under DOM addition treatment, soil organic C contents in surface and deep soils on the 120th day were 26% and 19%
less than those on the third day, respectively. At the end of incubation, the soil metabolic quotient (¢CO,) in DOM added
deep soil was significantly lower than those in deep soil of the control and DOM added surface soil (P<0.001) , indicating
the increase of carbon use efficiency after DOM addition into deep soil. After incubation for 120 days, microbial quotient of
DOM added deep soil was 1.58 times than that of the initial period (the 3rd day). In contrast, soil microbial quotients of
surface soil under DOM added treatment and surface and deep soils of control treatment were 68% , 79% and 21% on the

3rd day, respectively. This showed that DOM addition was beneficial for the improvement of the quality of deep soil.

Key Words: soil microbial respiration; microbial biomass carbon; soil metabolic quotient; microbial quotient
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WRESFERMAES RGN DOM K, DOM £ A5 25 3 Gt ik U6 R v 1 7 T B L Tl AR AR Sy st
KA ( Castanopsis carlesii ) J23 FE AT o DCRFAT REA AR 7= 0 M) b Z2 BEVE AR 8 T2 KRB 2 v i
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L1 KA

BFFE X T A = B T B R AR 2 B BRI M (25°59'—27°07'N, 116°22'—118°39'E) , b ik
SR 25 KDL MR L1 B . 3200 T A 2 I 1R 19,1 °C . AR
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ok TG LT HOE SRR, R, R AR | DA S 2 o TR 107 SR B
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B Kb ( Castanopsis carlesii) | ] B-¥% ( Castanopsis fissa) , ¥ F+ K ZZ T (Litsea elongata) Hi KZ+F ( Neolitsea
aurata) %5 . WEARZLIARIELL G ( Ormosia xylocarpa) KAk W A 1 ( Pourthiaea hirsuta) (% 1 ¥% ( Castanopsis
faberi) FE R Ry, KA E B M H BR ( Woodwardia japonica) | V5 H ( Gahnia tristis) | {0 % ( Leptochloa
chinensis ) 2540
1.2 hHeREMEH
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Table 1 Basic chemical characterization of test soil ( mean+SE, n=3)

ATV A LR A PR 3R e
I AL ALY R A

. Dissolved organic Soil organic Total nitrogen . )

Soil layer/cm C/N ratio pH

carbon /( mg/kg) carbon/ ( g/kg) /(g/kg)
0—10 127.4x7.1a 19.4£1.2a 1.31£0.71a 14.8+0.17a 4.75+0.01a
40—60 11.3+0.9b 4.7+0.14b 0.59+0.01b 7.9+0.18b 4.3+0.01b

AR FREFOR A 2

1.3 SEEit

SCYBLE 4 FhAbBR . RJZ LRI (Ts) IRJE LHERNESIN(Ss) (RJZ LIEBAOKAEEE T DOM(TsTo) , I
JZ UK AR &E I DOM (SsTo) | B AL Bl 3 ANE A, HOKEREEH 100 g, A 500 mL £ #5/K #2124 h,
FIEWE 0.45 pm BEIELFAEIRAEHEATHIIE , 75 8) DOM B, FrPORB# & 19 C & 508 468 mg/g, N &4
17.8 mg/g,C/N A 26.3, DOM % H B9 A HLAK ( Total organic carbon, TOC) ¥ & A 18.7 g/kg, DOC F &M
18.3 g/kg, & & ( Total nitroge, TN) £ A 0.022 g/kg, Il % MEA HLA ( Dissolved organic nitrogen, DON) /2 0.022
g/kg,C/N 2 850, KA M-3R {213 E K DOM Az L3 Ao 1g C/kg L3, B E L5 DOM fr
VR 45 mg,,

WO T 45 ¢ KT RS L HCA 1000 mL | FUREHT, JFTE 25°C 2600 T RS 3% 15 d 1l 398 A 34 o
(FERAVIRS ) BTRE ., BUEIRE RGBS DOM A2 B 7K IF 815 N 58 FoK i o H 3w
[AJF5 /K 60% . @SHN DOM JG A9 1.3.6.,11,21,33,58 84,120 FAMBUTHE . HUEERAT 2 h 5 5 - UM S 37
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B HE ALY CO,EAT vhk, whk 2 JE REHLIMER | AR ST AME R 2 h Z AT, %8 2 h 5K
AR S AR RS- T T (GC-MS) (GC-2014, Shimadzu, Kyoto, Japan) #EFT4347, 1175+
CO, HEf# R A1 co, BRI |

FERGFRER 333,120 KRB PERUE , 22 - 38 i A= ¥ A= 9y i (MBC) A1 - 88 Pk (SOC) 1922 fk., MBC
RSN B PRAIE T ,MBC =E /K, i E WEEZE AR EZ RN A ML 25 K A R
0, HUE 0.45, SOC SRR EITCER 731X ( Elementar Vario EL 1, Elementar, f& & ) Il .
1.4 PRI E A b B

CO, A MR AR 1 1155

F=kxv/mxAc/Atx273/(273+T) (1)

Ao, F RN ARHE R (mg/kg/h) sk 2 H L, X CO,BUE R 1.964 kg/m’ ; Ac/ Ar &7 78 LI :f [H] P <,
P FE RS ) A AL ) B RPE (mg/h) 5o G FRAWMIIER (m®) sm HHHEFR & (ke) s T AR (C),
CO, 1y FRFHEIC R FHARAR 2 U™ A 3R (01 2 {3 LA [l B e (i) i 15

AR (¢CO, ) T AN :¢CO, =M /MBC, H i My + S RUE W F I MBC 2 I3 A ) 2 )
B, B4 : pg CO,~C mg™' MBC h™" s Sl M i+ 2 20 - S 909 = MBC/SOC, i MBC O T30 A= W 2k
Yyt , SOC Sy 48 AT HILRR , ] LA e = R0 A 0 0] PR 8 2 A il A 2 1 1) BB /S

A BiE R Excel F1 SPSS 19.0 Geit8 #4704 , MG R AE Origin 9.0 A o m, RHPHRERIT
2253 M1 (One—way ANOVA) KB A MUKAK I DOM J5 A TR 1+ )2+ 48 o, HEica % | BRI &= |+ 1R
FGA: D 22 57, 2 KPR E ) 0<0.05,
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FXFHR(P<0.001) , 43 AEXT BRI 3.58 f5F1 6.93 £i%, Z G & TR (K 1), 535 33 R2ZJA, RZTIE CO, HE
TR R e T BRI T T AR . TSR 21 K25, IR)2 1 HE CO,HEBUE R B Wi ik T X BE, 553740 84
Kig, “HERARBE, fERFRWIA] TGS XA DOM Ak ¥ % 2 43 co, HEUHE R FIRE +
BECES 1 RBRAN) AT MR DOM B 585, 51 1235 CO, HEUs 221G I (% 5 B2 AR (H KR 22 i 1)
B, o UR)Z A HEBRETHERGE 2 S MIEA AL e e Ry L 2R 2 A S U
2.2 DOM #¥inxt +4E co, BFHERUR A5

KLF% 58 RZHT, IRz T HE CO, RAHER 3 T e Xt e 35 Co, R 1.24 15 (& 2) .
TERGFR 58 K2 )5, #2131 o, BRHEUR W& & TR (P<0.05) , 1Mii)2 -1 Co, RFEHE R N2 #i ik T
XTHR FEEEANRR SR, R)2 S TR)ZE O E, T8 SR k) HR AL BRI RS KR e DOM b P, 3% )2 4 1
CO, BBHEBCRE Y = T2 158 COo, BRHERUR , I3k 2k W E 7K - (P<0.001) .
2.3 DOM &kt 3 MBC 1 SOC FY5%
2.3.1 DOM ¥t £ MBC A9 52

FEAEA B FR 8] TCE 2 X IR A BA S TR Ik kg &t it DOM AbHE | 32+ MBC S B &K TIRZ 1%
MBC 5 3(P<0.001) (& 3) . BRES 3 KX, DOM N5 )2 15 MBC & & 3% /N TXT IR )2 L Hesh, Hax
HUORERTE) BT, 22 HIEFTRZ T3 MBC & il 2 K T4 A X IR 58, B IoKR& i it DOM 5, B 25 35 5%
IO RE , 262 11 MBC 75 5 I35 T %, % B8 38 MBC & re st 3 RN KME, 25 TR, MiE 5 7%
B E A ZE R, DOM SN R ¥R)Z 1458 MBC & i 838 1 F, MR J2 L HEXT AL 2 MBC 19748 6 55 2 2 X IR+ 43¢
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http ; //www.ecologica.cn



1134 FIRME A5 DOM R ORAEAEARAS ) 1 J2= SR AR oy P A % FC {2 5

8 - 8r
DA
=}
- —{—Ts
7 » 6F
J, %2 | —O0—TsTo
ﬁij}o —A—Ss
6 BE o4t
~ = g —— SsTo
\ 8 L
= Sz 3
Pl I =
%‘5 ON L & =
B O %
%.é 4 H 0 ) ) ) ) . . )
:é\:l g 0 5 10 15 20 25 30 35
O % B:FEI ] Incubation time/d
g 3
o}
@]
2
1
0 I I I I I I I I ]

0 15 30 45 60 75 90 105 120 135
43} 1A Incubation time/d

B 1 #in DOM /5 &AbIE 118 CO, HEMERM TN CFIE + brnfiii)
Fig.1 Changes in the rate of CO, emission after addition of dissolved organic matter in different treatment (mean + SE)

Ts, 22 )2 F3EATIN DOM AL FH | surface soil with deionized water ( a control) ; TsTo, 2T HE I DOM Ab ¥ ,surface soil with DOM;Ss, W24
I DOM AL HE | deep soil with deionized water (a control) ;SsTo, )2 +3EZR NI DOM 4b¥E | deep soil with DOM

2.3.2  DOM ¥Rt} 14 SOC 520

e HEARE SR 18] JC 16 S X IR Ak B R S 8 i i £k
I DOM b3, )2 13 SOC & R E R TIHE T
SOC &1 (P<0.001) (& 4) , Bl 55370 [H] AU RE K, 3R
JE IR )Z £ soC i WA TR, K59 120 K
I, Ts 1 TsTo AbBEF +3E SOC &4 L% 55455 3 K45
/D 18% 1 26% ,Ss Fil SsSo ALFE T 14 SOC % & b &%
FREE 3 KO 0.8% F1 19% , 755 AR F- W10, &
JZ 3 TsTo AbFETF A9 14 SOC F R4 m T Ts AL HE
TR EHE SOC &8 BRES 3 KIRJE 14 SsTo AbFE R +
HESOC 2 EBEE T Ss AT i 4 5 SOC @%%’E B2 &inDOM E&AIELEE CO,ERMHAHMENES (FHHE

—o-Ts

7000 -  —o-TsTo

o & .

0 10 20 30 40 50 60 70 80 90 100 110120130
32 W} [H] Inculation time/d

CO R Bk
Cumulative amount of CO, emission/(mg/kg)

A ] B JE A i 2 5 TR )
24 DOM {’ﬁﬁﬂ Xj. j:f% ’ﬁ]iﬁj ’Jﬁ]‘ ﬂ] Fﬁ /EIE % ‘kﬁﬂrﬁ"] $§ l][ﬂ Fig. 2 Cumulative CO, emission after addition of dissolved
. N M | Al I A] 0 32

organic matter in different treatment ( mean + SE)

DOM 8% AN 7] A 2% 4 38 A 3 05 5% mi A [ (3%
2), HEFRE 3 KAk, SsTo AbEEAY + HEAC I 431 )& Ts |
TsTo . Ss B 2.5 15 2.4 15 H01 2.3 15, B 3R454L5) 33 K, Ts TsTo Ss SsTo A0 [A] + 3/ Qi ¥ 47 Frsi K H 4%
AR [E] 25 5 5 3 (P<0.001) , Horb Ts Ss 40l 38 7.4 £5H01 11.8 £i5, TsTo ,SsTo 43l 34 /im 3.7 £% 51 2.4 £ H.
R AAXT RS, BE R4S 120 KA, TsTo 55 SsTo AbFAY - HEMR M i Z KT Ts 5 Ss 4bHH, H SsTo 1R i
A

e 3 55 9R45 3 K, Ss ALFR A T I GAE W0 12 3 KT Ts TsTo , SsTo A0 3 A + I i34 W1 ( P<0.001) .
B R4S (55 120 K ), SsTo AP A+ HERUAE My B R 320001 (56 3 K ) 9 1.58 %5, 3 K TR #2913 (P<
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1 I___
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1432 B ) Incubation time/d

B3 DOM HMTARELETEMEMENER(MBC) WELCEEE « frfEiRE)
Fig.3 Changes of soil microbial biomass carbon in different soil layers after addition of dissolved organic matter ( mean + SE)

RIRVING FhE R [R]— A B AS 6] 15 37 0 6] 3% MBC A5 135 25 52 ( P<0.05) s R K E T8k R A A B 320 6], AS ) Ab 2 + 3% MBC 47 10 3%

2T W2 T4
_ 27 —
aB Ts Ss
T TsTo SsTo
- // oB 24
L an aA // 21
]: =5 cB
L T 18
bA /V
N + 15 L
L 12 b
L 9L
6 aB bA aA
| I~ aA /T /"1 aA  bA
1 ; ¢
0
HIR [ RkPS H120K HIR H33IR HI20K

FEFEI] ] Incubation time/d

El4 DOM HiTARELETEAHE(SOC) WEL(CTHHE + bifiRE)
Fig.4 Changes of soil organic carbon in different soil layers after addition of dissolved organic matter ( mean + SE)

ANF/ING FhE R R [F]— b B RN RE R ] 32 SOC A 2 3 2 5 (P<0.05) s RIRIKE TR R AR R R 72 ) R Rl Ab B+ 3 SOC f7 % 2
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0.05) , T Ts, TsTo, Ss Ab 3 1) A 5858 A 05 W) 2 30 AH Bk 34, o B2 5 32 0 0 (56 3 K ) 19 79% , 68%
21%.,

®2 DOM FmAbEELTELBERGE (VIHE + frE)
Table 2 Changes of soil metabolic quotient in different soil layers after addition of dissolved organic matter ( mean +SE)

Rt

Incubation time/d Ts TsTo 5 SsTo
¥3K 1.2+0.03a 1.3+£0.1a 1.3+0.2a 3.1+0.08b
33K 9.1+£0.4a 4.7+0.4b 15.7£2.0¢ 7.4+0.4d
26120 K 7.6x+1.3a 5.4+0.03b 20.9+1.7¢ 3.3x£0.3d

)/ B0 b 9 I 7 [ 40 SR 47 5% 0% 57 (P<0.05) 5 s, 22+ R W B DOM A8, surface soil with. deionized water (a
control) ; TsTo, )2 TR fIN DOM 4b# | surface soil with DOM;Ss, %)2 ARG DOM b | deep soil with deionized water (a control ) ;SsTo , /2
FHEZ N DOM 4 ¥ | deep soil with DOM

*3 DOM HFMABELETFEMAEME CFIAE + brfE2)

Table 3 Changes of microbial quotient in different soil layers after addition of dissolved organic matter (mean +SE)

R SRt a]

Incubation time/d T IsTo 5 Ssto
H3K 2.0120.18a 2.45+0.79 4.7+0.84b 2.53:0.21a
533 K 1.18+0.73a 1.830.12h 1.05+0.25a 2.75+0.23¢
55120 K 1.59+0.92a 1.68+0.77a 1.03+0.50b 4.000.75¢

R/ S 215 i) — 55 F i ) AR [ A 3 ) A 3 2 5 ( P<0.05)
3 e

EA TSR B, BMANE DOM 2 ik + 35 46> ) Fanin! ™S850 & 3, 53 IH 5 P0AR L, 14 7%

IR HER ( DOM ) Kb sl 24 4 P W55 Wi S o 48 3, it RS 18 v e A= W 5 B FUHT DOM el i M ML, AR 1F
FELE T, DOM MG T 49 b nl A HLAR &5 5k, S 32 P I D R AR A o 22 TR PR AR U, 1 5%

IR R VAT T S 1N

I KB, ToieJe R 2 T A R Z T3 I Ikkg & DOM 5, 48 CO, BAHE Y /= T X IR
X JE TN T RS, TR AR A M SRR O B R EE (R ), MIRE S s TR
ZHMBFR A A2 AT R PR SR A SRR B A K TR )2 58, HUINSME DOM )5, 1K )2 A
XA DOM Hi A f i 187 23 T s 5000 | PR 5 2 AR 2 1 6 DOM %6 A, CO, Il il 38 2R 8 35 v TR
JEXT IR A4

KE% 58 K2, )2 13 CO, BRH i AT T IH 5 222 X0 FEAR b 22 57 00 AN i 35 i 5 5% 58 R
J&i , 2)2 13 CO, BRFHE i 72 0] R 2 S g | e BH B 1 SR ) (] () S 4K, 55 %68 BEAH LU A Bt
HZ HA A VURRE 34  fEdER)2 3 co, BRI R Z MU ST L = 2R w3, miXkZE+
= ,fin%mﬂ;ﬁ WICkEEE T DOM J5 148 CO, RFHEIUE & TIRZXR HER SR 58 K2 A, 7%
Wi /N X A RESE RO TR )2 I FLACHURS , ANIR DOM F8 I R 3k By ain o0 A BB RE oo, i Ak im0
E,ﬂ;ﬁﬁﬁﬁi&é%ﬁ@%ﬁﬁ A M ks Y

JEE P B L R R R E TR A R R — 0 BURER 1 KERJE L Co, ﬁtﬁﬂziﬁ%d\?
WZ T R 5HRZ LEELL, B TRIZ S A RENANLT, 10 DOC SOC 4§ (£ 1), HFR5- N
TOAFEA BT ARG 55 57 05 (0] f9 14, 322 48 co, RBHE & B 3% & TIR)E 11 C02%%$/\ﬂFﬁﬁ£(P<
0.001) ,

SRR P LA AR A W 355 PR X6 BRI DR b 8 2 A SR A R e I, 2 T S A A A R Bt R P80 15
MR B | AR 8 A e B 22 W5 T P R o I S 4 ) B A e s, S U
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FIHBCRACT , AR T HHE R R REA, i TRELIEMEZE HEARAHZR B E (R ) F2EHIEH
T2 B FR AR S P, IR A I DOM 2 )5, IR 2 T3 K W) FT 32 8 37 W A 3R 8 KR ek
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