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Contribution of Root Respiration to Soil Respiration for Quercus acutissima Forest

Kyu-Jin Lee’, Ho-Yeon Won’, Hyeong-Tae Mun®
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ABSTRACT

A trenching method was used to determine the contribution of root respiration to soil respiration in Quercus
acutissima forest in the vicinity of Gongju, Chungnam Province, Korea. CO, efflux in soil respiration
plot(Reontrot, Re) and microblal respiration plot(Reenched, Re) in Q. acutissima forest were measured from June
2011 to May 2012 by using IRGA soil respiration analyzer. Seasonal CO; efflux in R and R; were higher in
summer season than in winter season. In August, maximun CO, efflux in R and R, was 1.345 and 0.897 g CO,
m™hr’, respectively. CO, efflux in R; was lower by 33.31% than that in Ri(P<0.05). In January, CO; efflux in
R. and R, was 0.097 and 0.032g CO, m™hr”, respectively. CO; efflux in R, was lower by 67.01% than that in
R¢(P<0.01). The amount of annual CO; efflux from R, and R, was 4.320, 2.834kg CO, m? yr'l, respectively.
There was a significant correlations between soil temperatures and soil respiration. Contribution of root
respiration to total soil respiration in this Q. acutissima forest was 34.40%.
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Figure 1. Seasonal precipitation and temperature from

June 2011 to May 2012 at Buyeo meteorological
station about 32km distance from the study
area
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Figure 2. Seasonal soil temperature in Quercus acutissima
forest in the study area



A rele] £okE ol ik a5 5o 7)o 783
AZE9} slEEolA 22 0.1140.02, 0.42+0.32CE 7]= 16 -
59 Ch(Figure 2). E% S5 R9}F R7bol 423k 2ho)7} i e

LERLEA] g}
9k COy A
Ak

]

AR BAA PEE 2

9] Wahe AHgalon], Egen
g Ahgl

2. B S Ve a5 e e a ] A Wt

ool

R.9} RE] Hit CO, HAFS 27} 0.500(0.097~1.345),
0.328(0.032~0.897)g CO, m™ hr'& A&7t §9]3F 2fo]=
Ao, 297 3U S AT 2APIRE Bt AAE o
& Apol7k YERTh(P<0.05). EFEFE MR I ET
& sH7o F7kst & 7)ol sk AES BT
(Figure 3). CO, 2] 7P =2 8o EY4SF, vA
23589 Ht CO, TAHFE 217} 1.345, 0.897g CO, m™
hr'® EkS Skl s n| e 5] 33.31% W
EFSETH(P<0.05). CO, HAEFe] 71 vhe 149 EYSF,
n B S 5] Bt CO, HAYFE 0.097, 0.032g CO, m”
hr'2 EGS o) Hla) nAEEEFo] 67.01% 2A
ERth(P<0.01).

ZAE A el A “rﬂifq B CO, LA
(0.018~0.448)g CO, m™ hr' & L}E}Mﬂ% ““FJ.&-E—% E
FEEFI PP R 7 Sk 5 5l 7)ol HAst
= A%E BT PYSFFE 89 7P ol 1 gtol
0.448g CO, m” hr'o]9lom, 714 w& 29d)= 0.018¢
CO, m” hr'& el thFigure 3).

b}

AN ESTEH

3.

ol

—{—Rootrespiration

05 -

CO, efflux (g CO, m2hr)

0.0

JIFIMIAIMI
2012

JIJIA‘SIOINIDI
2011

Figure 3. Seasonal soil respiration(Reontrol), microbial respiration
(Rtrenched) and root respiration(Rcomml - Rtrenched)
in Quercus acutissima forest in the study area

A7t BEFs T FHX|E= 4.320kg CO, m™ yr' 2 e}
wom o]F Azl B g e s gere 717t 2834,
1.486kg CO, m™ yr' 2 UEpgth 17k n| &5 ek} 3

2]

353 % = 77t 50.7, 47.1% RAE7}F A EH(6~8Y)0l F
FERom, ALH122Y)l Z+2t 4.6, 8.5% AEE T4
o] AAE Aol7} & Ao LERLTHTable 1).
EYSE T HsE vEo] 7P =2 271 20124
°J(67 14%), Be)53 vlgo] 7 w2 A7) 20119
2(25.00%) = LEFL O, EQ fszﬂr &35 %9 CO,
‘E'“Eak Apol 2 FAT B FS EYSTE T OF 34.40%

AAshE Ao & LEFRT

pu

=

=

Table 1. Amount of seasonal and yearly CO, efflux in Quercus acutissima forest in the study area

CO; efflux(kg CO, m” mo™)

% of root
Month - - — — ..

Soil respiration Microbial respiration Root respiration respiration
Jun-11 0.416 0.279 0.137 32.93
Jul-11 0.754 0.513 0.241 31.96
Aug-11 0.968 0.646 0.322 33.26
Sep-11 0.632 0.474 0.158 25.00
Oct-11 0.369 0.193 0.176 47.70
Nov-11 0.236 0.120 0.116 49.15
Dec-11 0.143 0.076 0.066 46.15
Jan-12 0.070 0.023 0.047 67.14
Feb-12 0.042 0.030 0.013 30.95
Mar-12 0.121 0.090 0.031 25.62
Apr-12 0.239 0.169 0.070 29.29
May-12 0.330 0.221 0.109 33.03
Yearly total (kg CO, m” yr') 4.320 2.834 1.486 34.40
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Figure 4. The correlation between soil respiration(A:
Reontrol), microbial respiration(B: Rirenched), TOOt
respiration(C: Reontroi-Rurenchy and soil temperature
at 5cm depth in Quercus acutissima forest in
the study area
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