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Soil respiration has been recognized as a key factor of the change of organic matter and fertility due to the
carbon and nitrogen mineralization. In this study, we evaluated the effect of soil respiration on the light
fraction-C and inorganic N content depending on temperature in soil applied with organic matter. Soil
respiration was calculated by using total CO; flux released from soil applied with 2 Mg ha” of rice straw
compost and rye for 8 weeks incubation at 15, 25, 35°C under incubation test. After incubation test, light
fraction and inorganic N content were investigated. Rye application dramatically increased soil respiration with
increasing temperature. Qo value of rye application was 1.69, which was higher 27% than that of rice straw
compost application. Light-C and NOs-N contents were negatively correlated to soil respiration. Light-C in rye
application more decreased than that in rice straw compost with temperature levels. These results indicate that
temperature sensitivity of soil respiration could affect soil organic mater content and N availability in soil due
to carbon availability. Also, light fraction would be useful indicator to evaluate decomposition rate of organic
matter in soil under a short-term test.
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Changes of total CO, fluxes and Qy values in soil applied with rice straw compost and rye under closed chamber condition.
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Introduction

Z T A& 0 2 ERAR T} 3 1B of| Alo] =olR]
o ufe 577 9] BFR7IE Pelv} FEukm Qe B4

7182 EQRAIALS] X]&A0S )AL (Lee et al., 2009; Lee
et al,, 2013), t]7] COL2| ErAAAF ]3;4_ 7442 Qi)
FAA A EFRTIES FE AEAL, 7SR B AlE

ol o8l deprl=tl, EFEGl wet A8 17152 1]
Aol ofsto] F7)8t 1S AR (Grayston et al,, 1997;
Hogberg et al,,2001; Kuzyakov and Cheng, 2001; Bowling
et al,, 2002; Tang et al., 2005), ZHEAYSof Q5 oFE O
FHE ) (Nicholson et al,, 1996), 0]} o] ESG7 &
ol BRAA B FEede] 2E 4 Qe R E 534
o Bapg7IE BI2 S19) AgTIE 7120 HalSAL
sk W Qs 9}
EQFEEE §7)25 $ABAL
QpulAge] wha|de] olg4at 20N C0.E AkkelE
EggFu| P Eo] o3 o]F oAt} (Hanson et al,, 2000;
Wang et al,, 2006), EYS T 4B Bk T3]3 1l
AE AUe] diakbgoll dash ghar| ol &S 7] uf
o] (Lloyd and Taylor, 1994; Buchmann, 2000; Li et al.,
2008), Bl FaE= f71=9] o] - Rl o] B
35S AASH $a3k QA7 HTh (Teklay et al., 2007).
53], 24 W9 Yol £ Z710] ofat v A %
N2 §7120] ke whael ol del R7lsb) &7
o] Xt} (Kirschbaum, 1995; Trumbore et al., 1996; Katterer
et al,, 1998; Liski et al., 1999; Giardina and Ryan, 2000;
Fierer et al,, 2005; Fang et al., 2005), ZL&1} o] - FE3)
A gk} o/NH] _4 S7)E BN nYE B Bhaol
0] 715}, FRE) 018 AL 4 2lek (Kranmer
et al., 2002; Ko et al,, 2015; Kim et al., 2015), ©|2} Zo]
$71% 9t sfata) 240l jolo] e EopE gl Vst
of thet A5 3l ek, 1 B S TS 2= 1l
Z31A Rt (Jansson, 1996; Wang et al., 2001), 5715 A]-&9]
2 Eopage] SENSAS BIRE Al nlulsh A

BoHo] = EQFIAIL} {7 ]E-S light fraction (LF), A=
2L heavy fraction© & JFESHC} (Sohi et al,, 2001), 1|AY
=
o

o] o] 3= BlA W A A7|AL B LR E3 o] Q)
o], EoRG7E & LFO| O3} O/NH| = EST ST 2
AAS UERHATE (Janzen et al., 1992; Wander et al.,

1994; Gregorich and Janzen, 1996), ©|2} Zto] W& o]&
@ oM BRI 20l % L Eoel A58 4712

¥I5hS B7lsHat] 2Hgo] 7Hs T 4 itk wehA] B el

el BgelA] 4718 BAEHS BASIIA, f71%
3] 50 ol AREIS} £Y olgolof mYET
o] SRS T light fractions 7184 A4

FH

Materials and Methods

MEZH H XM2F [7EY Eollo UE BEYE
FZ Bt} nabd GRS AfF ko] S 9 gt
°f, 2 mm A& o]&3sto] EYARE =ASIGI. old, &
o] pH, MekA (TC) 9 A=A (TN) 3k 247F 5.9, 4.78,
0.58 g kg o]tk Bl ARES £71E2 Hajo] A4 0]
Aolgh HAEH|eL g e R kgl HAER=
20141 52}t bﬂx% olgsto] 6719 Bk Hu|stE A|7)
g Agal R, SUL 20158 580 ekt AJRE of
Botoieh A ERF oS Ax W T45te] 1 mm A&
SRt AlmE Aol o853t Table 13} Zo], 28-S
TCQ} TN slefo] 242} 3981} 21,6 g kg oz HZ E]n]of H]
3ff oF 429} 54% =Qal, T12]al C/NH|= 18,98 HF EH] 9]
C/NH] (20,0)2}9] Z}ol= mjm|s}Girt,

HAE R 9} o] 5B RS 5005 71 sto] EAIR
250 gol W9} TS AER 1% (20 Mg ha ) 53}
o] A 87] (S 9.0 cm, H: 12,5 cm)of] =21 (H: 3.2 cm)
SHaL, 2R F7lEs A8 &2 FAEE 73
Lo o] SRR SR 05E 2 elo] Aol

ok E[Oll

0%

A5 78 AL, }_ZHHﬂ Byt #40] E
o
o Al B3 A5 240 0| BolAc,

Table 1. Characteristics of organic matter used for the closed
chamber test.

Organic matter types

Contents Rice straw compost
(RSC) Rye

C 2813 + 2.6 399.0 £ 0.3
N 14.1 £ 0.1 212 £ 0.3
P 22+ 02 35 +02
K 225 £ 03 322 + 04
Ca 114 £ 0.3 3.8 £ 0.1
Mg 44 +02 1.5 + 0.1
Na 2.8 £ 0.1 1.0 £ 0.1
C/N ratio 20.0 £ 0.2 189 + 0.3

Note) The values were written as means with standard
deviation (n=3). Unit is g kg
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EUsEY BN ewxild uel sy §7]2
SPUEIS 002 gas chromatography Z74510] EYEE
ke T7leksAc) WoAE £71004 WA FIAARE L 3
7,14, 21, 28, 35, 42, 49, 564 ]| 60 mL FAZ| 2 A3
ol ES5E B7HE SlolA AN R F COr Fee “”Eﬂ
W §719) £ | A3} 1A B9 A e
00, FEAR o olu) ujel wslR 8] BAS
sl SRR EQRrES HASIY . 7R 5 CO s

= 7tA~aZntE 1] (Aligent, 7890A)%2 EASIITH

AESE ZH L Porapack Q@) Porapack N 23 (80/100 mesh,
0.3 em, 2 m)°]LaL, CO, S-S 91T HE7 = 53 o238t
A<7] (flame ionization detector, FID)0|311!, AESLE+=
250°CoIqlet. g2 e EYTTHE ol A&
0]-8-3}At} (Curiel yuste et al,, 2007),

Jl)lv -lo{'
2 10

PV AC>< AW
RT At soil

SR= x 1073

oJ7] 4], SR (soil respiration):CO; ¥ (ug soil g day ), P:
1719} (atm), V: chamber £33 (0,795 L), R: 0,08205 (L
atm/mol K), T: 273+32 &% (°C), AC/At: TIAZFE CO,
F5& (ppm), AW: CO] YA}, Soil: EYAIR (2)& &gt
t}. & SR X (SRXD)= o]g-sto] F-63iet (Singh et al.,
1999). o]t SR CO, T (ug g ' day )olH], D= AZAF
HE L& oujgit

718 A&l W Egegol et 2=4dS #
7¥st7] 1A Quo 4k oFelet o] AFd3Hitt (Chen et al.,
2010),

R= ae"”

o7|A, R EYS ST (mg COz C soil kg ), al= A4
parameter, T+ 2% (°C), Lo oEI= EUSSE

parameter = “J Ol e}, o]} 7L°1 AYAE olg3te] 10°C
) 157} st 2ANM BESEEE WIS UEdle

o h& F3ISTE.

27122 ool v} njy Rl
Hrehe IA 2 854 = light
fraction (LF)= density fractionation B OS2 ZARSIICH
(Sohi et al., 2001). EF 20 go]] 1.85 g cm °2] Nal 8- 250

2 9L, 1A1RE 59k 180 rpmoflA] RS Tk, 7000 rpm
£=2 1087 A28t 0% 0,45 ym nylon embrane
filter2 YHHEE]E 45 HS o233l aL, 0.01M CaCly &4
© 2 N# % Membrane filter+= 105°Col|A] 244|171+ A %35}
light fraction F-A S 18t AZRE LFS Bal5lo] 24

Density fractionation
7)ol Aol

712 Aekas (TO)eF F4x (TN)

i
Ay

ke,

s
o

e}

EYEM g5 Adxsto] 2AHE ESARS 24
off ol-&3t3tt. B pHE EYH S7T5 1:5H]|2 3191 30
iy {l%ﬂ theoll pH meter = 743t} WAAPL R &
A7 EGAIRE o]8sto] Mgk (TC)9 &4 (TN) §F
T %ﬁ‘—-‘i— 7] (Vario Max CNS, Elementar)& &A3}%1
th B 10g2 2M KCL2 & 9 of¥fsto] Aaabsi4]7]
(Auto analyzer 3, BRAN+LUBBE) & NH,—N¥} NO;—N 3=

& Sk

EARN  wE dlojel Uy BARA S AXEIT
A2ttt Blals ol 5% F| AR} (Least significant
difference, LSD)H4-& @_‘A] 3ttt glolEle] EAEA
SAS 9.2 FAH7| A S AHESHAIT.

Results and Discussion

EUSE  moo] MYENI} 59 Agol 02 85 5
3 A A3 & CO;, fluxes 245F] 2%

H EYEET HIE vwsklt) (Fig, 1), 27} okl
= RIL (F0.05), Bl 392 &

2
2
=)
-
o |
oo
N
é
__I_.

Agtol whet sl BEEgRFol =obsth (p<0 05) a
2L 259 §7)E Te EFETEE] wsa-gol ¢l
, Le]a 35°C d off, 3 *li‘mﬂ
2 % EoFS 8RO 77} 4868, 863.2, 1649.5 mg CO,—C
= BHENY BT Sk vl 217} 1.5,
2.0, 2,44 =2 A3E YePlet, T2t HAEH] A 2]et
7= A7t $l= 5417 7P°ﬂ T B vlusksl
=], £A2o & EYT TS 717 2561, 343.6, 485.7
mg kg 0|2, WAL M= 330.8, 4289, 667.2 mg
'o]9le}, 2= 15, 25, 35°CollA] TR, & B 2o
)3l HREH] x2]o] = EFsEaFe oF 29 25, 37% =3t
o}, e B ERF 2] F EYE IS foaT
5%l A AR Fxk= ¢l
EYsEo 2= gk ¥R44S UEilE Qo &%
10°C &eb wjmict Bqfo 2R e WEEE Qoo Mk
< oujgtth, AIE 717E Foll T CO, WA o HERE A
Xéfa AR EH e} 2 Aol ThE QuikS H]aLstoiTh (Fig,
), TS AlEgo] w2 Qo 1.695 YERYQIAL, o=
AEH] 9] Qukel 1,33 H]al| F 27% =9kt 1]l thx
T Quk 1,452 HAER]Q] Qugkell Blsl oF 9.4% =%
=8 EOE@@PA 20ROl g A2 A ARE-El= Qo #F
o] =W, §7]= Algol tE ESF vhaed 9 A% B35t
eIt (Shoji, 2005), EFoll HAEH] 9] Al-8-2 EFF ]
A& oJgt EoFsgo] Rkg/do] S Hal Wopa] EQk

>E =
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Fig. 1. Total CO, fluxes and Qo values in soil applied with organic matter as rice straw compost and rye under closed chamber

condition at different temperatures.

F718 2200 0% BRHoR HpRr, ofelet B
T 220 (QuibS EYl FHEE 718
C/NH|, 7| o]-85]= Thao} A0 3Hf, B2 agle
oJ&l] ZefZItt (Conant et al,, 2011; Haddix et al,, 2011;
Fissore et al,, 2013; Frey et al,, 2013), Table 104 9]
ehaol AagteRe 717k 3999} 91.2 g kg 0.2 W E]o]
|3l 42,09} 50.4%7}F =S8keh Alole Etekal HAEH|
o} O] C/N H|= 242} 20,014 18, 902 & 7] 71o] H]
SRt ol g AT]of| whE TS AEe e 0 2
o] &8l 71 TFol 35~40%0|H, 2T T2
sH 2d SRS 16~98%2 O] BaAlo] WA R} Wl (Kim
, 2015), E|8|3} B of| A A ol == ol 28 f-71
E e a7, lignindt ESHIE A5H= eHSH
R S ST Ae® dEfA QU (Bernal et
al,, 1998; Sellami et al,, 2008). ©]&|3t o] HA E|H]|o|
SR ol S ol el R H A & 4 3l
o}, ufebd £ wsl) 12 =oREEI Quikel ol W
AE|e} Fgof 323k o] - el seFol] 71%1g AR
sy 2 Ak

o r‘lll [‘lO

Light fraction Light fraction (LF)2 B350 &
3t 7|1 EA] 9] H3lE 7l 4= Qlt) (Janzen et al., 1992;
Wander et al,, 1994; Gregorlch and Janzen, 1996), B2 E|
o} ERA o] TE 85 B EFEFE ZHT o, E
Al BEIE LF U WIS (e D, 25 Sk
Holl e} mopo| LF ke i AR verisle
£5), 257} SobAltieke RAEu|o] Al gl e Eofel
LF $tefo] At 71 vju|sigich 18y L%71 15, 25,
35°C2 l.—_o].;ﬂ U;H iul/\]_&oﬂ m}g_ Eok
0.75, 0.70, 0.61%= +23] ZAE|3t} (p<0.05).

Density fractionation ©. 2 GL-E-%]+= Light faction (LF)2}
heavy fraction (HF) E42 ZA}st A3H= Table 20] UERY
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Fig. 2. Light fraction (LF) content in soil after soil respiration
for 8 weeks incubation under closed chamber at different
temperatures.

Aok =9} {71 54 Aol &2 LFof| Z3HE o) Ao

Z12]aL C/NH|7F A ok kTt (p<0.001). %71 &

gholl whet Lol e C (Light—C) T2 Hashe 43S

BHoloh 53] 39S Al-§5l uhet B9F 5 LF-C ol 7t

7} 214, 190, 181 g kg 0.2 E=315t 7FA7} L, (p<0,09)

HAERES 2183 £ % LF-C R} o 28 7]
et v o

l

HAEH] Algo] T& B9 5 LFoj|
TN Light-N TS Z7H5]E AT ehfol, ot
2x7h Sobdel wet Lre] ONHIZ o WA st
(Table 2). B9 & LF-Ce} g2, I En|e} oS Al-&s)
B2} = heavy fractiono]] 23HE C, N g=Re 257} =0}l
of w2 F35HA HalE Bk 2 4 |lslHh

EQUEN  EUEFO Bao AARIH Bl pi
9 AASFE E9] BEREA| 93RS u]At} (Cleve and
Moore, 1978; Lee and Jose, 2005), Table 31} o], 2%=7}
spol ol e} mof pHi A2, WHEYI} 5 A8H
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Table 2. Characteristics of light and heavy fraction in soil after soil respiration for 8 weeks incubation under closed chamber at
different temperatures.

. Light fraction (LF) Heavy fraction (HF)
Temperature (C) Treatments
TC TN C/N TC TN C/N
(g ke (g kg (g kg (g kg

Control 147.1 7.0 21.6 4.03 0.42 9.6
15 RSC 268.9 16.3 16.4 4.17 0.37 11.4
Rye 214.0 12.4 17.5 5.20 0.54 9.6
LSDy.0s 56.1 2.44 6.54 1.91 0.19 0.84
Control 150.4 8.0 19.2 4.06 0.40 10.1
25 RSC 262.7 17.7 14.8 3.29 0.32 10.1
Rye 190.3 11.1 172 4.36 0.46 9.6
LSDo.0s 227 2.00 5.48 1.79 0.17 1.33

Control 141.7 7.5 19.7 3.95 0.41 9.8
35 RSC 2244 16.4 13.8 432 0.44 10.3
Rye 181.0 11.2 16.2 4.07 0.42 9.7
LSDo.0s 39.4 4.43 6.03 1.485 0.25 225

Temp. (A) * ns ns ns ns ns
Treatments (B) HAE HAE *x ns ns *
AxB ns ns ns ns ns ns

Note) *, ** and *** denotes significance at 5.0%, 1.0%, and 0.1%, respectively. ns means not significant.

Table 3. Chemical properties in soil after soil respiration for 8 weeks incubation under closed chamber at different temperatures.

Extractable N

Temperature(C) Treatments pH TC ™N C/N ratio
NHs-N NOs-N
(1:5) (g ke (g ke (mg kg™ (mg kg™
Control 5.44 4.50 0.42 10.84 5.04 23.68
15 RSC 5.68 5.22 0.54 9.75 4.19 26.01
Rye 5.77 5.18 0.51 10.25 4.04 13.86
LSDy.0s 0.2 0.14 0.08 1.34 1.53 5.62
Control 5.32 4.16 0.47 8.90 5.73 42.59
25 RSC 5.42 5.03 0.52 9.73 4.66 48.29
Rye 5.41 5.05 0.53 9.46 5.03 38.65
LSDo.s 0.08 0.59 0.09 1.09 0.92 10.2
Control 5.10 4.09 0.47 8.68 4.57 60.79
35 RSC 5.17 5.19 0.58 8.94 436 60.11
Rye 5.01 4.79 0.55 8.67 4.39 87.07
LSDo.5 0.14 0.08 0.04 0.57 0.68 11.1
Temp(A) kK k * ns skkok * KoKk
Treatments(B) k% kkok kkok kk * koksk
AxB * ns ns ns ns ok

note) *, ** and *** denotes significance at 5.0%, 1.0%, and 0.1%, respectively. ns means not significant.

i ol FA el A etstA pHYF Sobg o, A (TN) o] Weke Bl En|e} A8l o3 22t
TR 2o A= HobAl= A2 Fo] B ARt =4 pH Aok, o] AlgH B4 27 mordol wet B F
7} Soxl= HAE e} A o= SAAY oA A4 (TN) o2 v fhase 3 vehdislaL, 3
= Y (p<0.05). B pH} VRV 2, 2= Yl #7]& EH] A2 2Lt o A (TN) 32 v|ufsHA
Algo] BEY F gk (TNl 9= vHaL, ol & & S71ohs 4%e EIArh Table 39F o], BldEn|e} 29
QA Zhol| o8-S FAHCE QIFEA] R v A Aol uhE A (TN) o] =9F O/NHIE B B33l
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EFEE 3o dolh Aarrlsis = F o
Sa8wo 9k n|2 4= Qt} (Hargrove, 1986; Smith et
al,, 1987; Ranells and Wagger, 1996), HIAEH]|9} s Uy}
e F71E Algol e 22l EYe S Hat B 5
NO;—N 2Fd2 FA =34t (p<0,09). Table 304 HZ =H]
7 A B v off, Eqfo] SUAE-S =7t =0t
AeE BY 5 NO-N TS o S7HE%inh o= 27 =
79] Eofol A Aafr|ste WA E NH-NS AL
AR A&SH NOs—NL. 2 AZHE L (Ko et al,, 2015), Table
304 Hzo], 27} oldaps B 5 NHAN g2
el 3 Tho] £33 AE UERlA] AR
NO;—N -2 S71=e= BaFs Ueh el 53] Fig, 10
A, TS AETE BEGE 257 wolol Wt B e &
o] 2A| F7t=|Ql), ol2igh g FAFSHA S-S Al-85t
EQFO] NOs-N gHfo] 2

T e olEsiA 1= el il C/NEo] WY
A3t Agdas B rda e Y &
U}, ey 25°CoflA] 3ol Al EFe] NOs—N b=
38.7 mg kg & YR EW] O] NO;-N gh¢l 48.3 mg kg o
Hsf| Ith, H|E BT 2ol JaFs WAL BY
P EAS A 2} 25°CellA] S| NO;-N gefo] B
HElo] vlgl W= AL nBEA SAof o3t dafss)

o SI3 Az ST 4 WA olfel AelA] B

—

d

o

WHoR AhfaEsL PYA, EFEEYS] S
00, WA 1S Zejslsich, R71BY BASHe E
FR7IBT} A fEE o

ofy
fo
ok
®
ok
o
21’,

Conclusion

EFM f7le 250l Aol HRlEuer U
ol-g3to] 2I=ristel mhE EFE-Z3 light fraction 7=
o HkE Frslitt. 27 o EYESHS
o] HFET £33, EYSFEY] 2= (Quo 4D
o] 1.69% B EH] &) 1.339] H]sf oF 27% w3kt &
Z7F obdoll whet light fractiono] 2£3he BragtEfo] W
Hal, ol ESSFEI o AUuAIE eI SiH: Al
Sof B T et (TOFFS SUAEo] B EH] Al
off vlsl @3kar, 7H8A AAIFS o =0Tk ol 2

< 7 IEAEel mhE EYES] e B
A S0l G v 5 e AARSEAL QU wheh
A sBAY BEdRTlEe aeFor Helsh] flsiMe
F71Ee] 2ellEAe e Al Alge] Bed slos

flo for oot

o

-
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=)
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