46

2FEE FANTHITBIT S
FIERI D ZEEEA L

TEomERRT - lH M-S A etg Rk

Seasonal Changes in Soil Respiration Rates from the Floor of

Chamaecyparis obiusa and Cryptomeria japonica Plantations.
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Table 1. Description of study plots.

Stand Plos size Slope  No. of trees Mean DBH  Mean H Basal area
(m) °) (no./ha) (cm) (m) (nf/ha)
Cryptomeria 1 10X 20 12 3630 11.9 12.0 52.42
Young 2 10x20 10 3910 11.2 1.7 20.73
(Ys) 3 8x20 14 3290 11.6 11.2 46.20
4 8X20 15 2520 11.7 10.4 35.88
Chamaecyparis |1 8§x15 23 4070 8.6 7.6 32.19
Young 2 8x15 27 3830 8.8 8.0 30.56
(YH) 3 9x15 28 4110 7.6 7.1 25.62
4 8x16 33 5120 7.6 7.3 31.17
5 8x20 23 3259 9.3 7.0 23.86
(319D 9.3 (7.2 (23.63)
6" 8X20 30 2959 10.3 7.4 24.32
Chamaecyparis 1 15x25 20 1670 17.0 15.4 55.28
Mature (1280) 7.4 (15.4) (42.88)
(AHD 2 15%25 20 1760 16.4 14.4 37.77
(13300 (15.4) (14.2)" (20.0D

April 1986 (* April 1987)
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Table 2. Seasonal changes in temperature measured at the soil surface (°C)

Plot a1 1 2 yH12 YHS34 YHS6 YS1 2  YS34

month

January 3.45 3.45 3.45 4.15 2.85 3.70
February 2.84 2.84 2.84 3.44 2.24 3.09
March 4.61 4.96 4,96 5.51 4.71 4.71
April 8.46 9.20 8.10 9.60 7.25 7.25
May 13.92 14.12 13.02 14.47 12.32 13.02
June 15.86 16.91 15.81 18.81 15.81 16.51
July 19.03 20.78 19.58 19.93 17.68 19.83
August 20.95 22.05 21.30 19.85 20.15 20.55
September 18.40 19.45 18.75 19.65 18.50 18.75
October 15.25 15.70 156.70 16.80 14.15 15.35
November 11.19 11.19 11,18 11.99 10.19 10.39
December 6.91 6.91 6.91 7.56 5.91 6.11

mean 10.49 10.96 10.56 11.07 9.73 10.26
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Table 3. Seasonal changes in precipitation. Measured in the
YH 2 plot (15 years old Chamaecyparis obtusa site)

month rainfall (mm)
January 42.5
February 44.5
March 145.0
April 59.0
May 151.0
June 161.0
July 422.5
August 46.5
September 94.0
October 130.5
November 53.5
December 18.56
total 1368.5
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Tabled. Soil temperature measured on each study plot during the soil respiration
measurment. A mean temperature over a 24 hours. °C (mean of 24 hours)

date Piot aAp12 vH1,2 YHS34 VYSL2 YS3,4 YHS6
1986
6/4-5 21.1 20.9 19.8 17.8 19.0
5—6 92.9 92.2 91.1 19.2 20.4
25— 26 22.1 23.0 21.9 20.5 21.7
2697 18.0 18.9 17.8 17.0 18.2
7/18—19 18.8 19.5 18.4 18.1 19.3
1920 19.2 22.0 20.9 19.5 20.7
8/16—17 21.5 93.3 92.2 20.6 21.8
17-18 92.4 23.5 22.4 20.9 22.1
9/12—13 21.1 92.0 20.9 20.5 21.7
13—14 21.1 21.8 20.7 19.5 20.7
10/16—17 14.9 14.5 13.4 13.2 14.4
1718 9.9 9.0 9.0 7.7 8.5
11/19-20 6.9 6.8 6.8 5.7 6.5
20—21 7.3 7.2 7.2 5.9 6.8
1987
2/5-6 0.5 0.1 0.1 —0.5 0.3
617 1.5 1.6 1.6 1.0 1.9
3/10~11 1.5 2.9 £ 2.9 9.4 2.4
11—12 2.8 2.8 2.8 2.1 2.1
4/9-10 11.6 12.9 11.8 10.1 10.1
10-11 11.8 12.0 10.9 10.9 10.9
5/7-8 12.9 12.8 11.7 11.1 11.6
8—-9 13.2 18.7 12.6 11.8 12.7
5 /23—24 18.0 18.4 17.3 16.4 17.1 19.8
6/10—11 15.5 16.7 15.6 15.6 16.2 18.7
11—12 16.1 17.0 15.9 15.9 16.7 18.8
- 7/5-6 19.1 20.7 19.6 18.2 19.5 19.9
2798 21.8 23.7 92.4 20.0 92.0 22.8
8/13—14 20.9 23.1 21.6 19.3 20.1 20.9
9/8 14 215 93.6 99,9 21.7 92.2 23.8
10/7~8 18.1 18.2 17.8 16.8 18.7 18.5
89 16.4 17.2 16.4 15.5 16.0 17.1
11/19-20 9.2 9.2 9.2 8.2 8.6 10.2
20—-21 8.7 8.7 8.7 7.7 7.7 9.3
1988
2 /2526 3.4 3.5 2.9 3.4 3.2 4.7
2627 4.0 4.2 4.4 3.4 3.3 4.2
5 /9526 15.9 16.6 16.0 15.4 15.9 16.7
26—27 14.9 15.1 15.0 13.7 14.6 15.7
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Table 5. Soil respiration rates during the period from June 1986 to May 1987
(CO., g/nf ~day)

] Plot a1t AH2 YH2 YH4 YS1 YS3 YHGE
ata }
1986
6/4-5 6.66 841 694 702 698 770
56 715 851 690 772 835 7.0
25926 104 1211 1026 1110 889 9.70
9627 1082 1073 1le2 1049 836  9.46
7/18-19 1080 1100 1057 1053 818  10.12
19-20 12.09 1069 101 1015 822 9.6l
8 /16—17 672 764 788 679 7.03 7.0
17-18 719 820 805 813 924 875
9/12-13 724 679 775 816 870  T.66
13-14 668 798 698 809 78l 7.7
10/16—17 500 564 600 430 608 425
17-18 367 438 458 433 520 480
11/19—20 395 399 302 197 263 25l
20—21 219 274 251 354 451 2.94
1987
2/5-6 213 210 307 298 312 2.86
67 268 258 200 200 143 167
3/10-11 L 1T 24l 170 279 167
1-12 263 256 220  3.87 339 2.9
4/9-10 19 627 559 530 572 611
10-11 533 580 48 - 507 613 627
5/7-8 446 551 404 545 475 3.96
89 482 494 436 419 3.8 401
1987
5 /23—24 — — — - — — 10.97
6/10—11 742 520 567  7.00 1047  9.90 1317
11-12 521 514 473 506 691 718  7.26
7/5-6 815 836 835 1131 1082 1104 13.3
2728 741 644 848 954 1135 1054 12.03
8 /13— 14 765 807 931 749 1041 1463 1065
9/3-4 797 789 601 853 955 754 682
10/7-8 539 676 779 619 627 797 917
8-9 504 655 579 389 604 A& 587
11/19-20 546 582 507 48 422 53¢ 4.02
90—21 158 303 4927 48 406 371 547
1988
2 /25—26 200 272 311 299 290 1.8 4.0
26—27 297 307 368 387 333 306 372
5 /2526 645 58 663 691 967 900  10.01
96—27 6.03 58 620 532 955 864 843

A DI ERT TP I, b M (AHL1, AHZ#ERX) T25~12
(CO, g /nf-day), FHEFHO e/ FLWHK (YH2, YH4) T25~18, 2 FHEHHK
(YS1, YS3) T25~ 14, Filor s 2458 (YHE) T37~13 &R
R Lz,

TR OB i, B IR O REHEL AR L TE D, WIShoBEERICE
Wb IR IR O OIHHIc R & <, ROEHINC DI » foo S IEVEGHIE 0 FHZ LI




A

)
/‘>

/,
/(
\
\

SOIL RESPIRATION .
|
|
/
P,
|
|

AH 2

>
@
y
P

CO2, g/mtday

o

|
\
/
5‘/
\
\
\

SOIL RESPIRATION
/
?4/
i
\O)
|
/
7

J AS O N D I F M A M J 4 A S O N D J F M A
1986 1987 1988
YH2
/,“Mnﬁ’/\\
. N,
g ‘ _/4)/{ [\‘
]
75 .
£
5 BN —
§ r\ o
16 T
g A\
g \;"’"\
z gl
g ® . ———
& TT—y
w -
=
<
- S SO S S S S S SO
J A 8 O N D J F M A M J J A S5 O N D J F M A
1986 1987 1988
SEASONAL CHARGES OF S011 MESPIRATION AKD TEMPERATUNE AF IHE SO SURFACE

Fig. 1-A Seasonal changes in soil respiration and soil surface temperature at the 3 study

plots situated at the lower part of a slope.
AH1 and AH2: 35 years old Chamaecyparis forest.
YH2 : 15 years old Chamaecyparis forest.
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Fig. 1-B Seasonal changes in soil respiration and soil surface temperature at the 3 study
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YH4 : 156 years old Chamaecyparis forest.
Y81 and YS2: 15 years old Cryptomeria forest.
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Fig. 4 Relationships between soil temperature

and soil respiration in the 15 years olds
Chamaecyparis plot situated at the ridge
part of a slope.

Table 6. Relationships between soil respiration

rates and soil temperature

Constant Correlation

Plot a b - Qu
AH1 0315 0.0282 0.882 1.92
AH 2 0345 0.0274 0.899 1.88
YH 2 037 0.0242 0.895 1.75
YH 4 0.370 0.0266 0.875 1.85
YH 6 0.508 0.0225 0.745 1.68
YS1 0399 0.0280 0.866 1.91
YS 3 0.306 0.0319 0.888 2.08

a and b: constant of formula (1) see explana-

tion in texi. r: correlation coefficients,

Qm N

increase rates of soil respiration by 10 °C

increase of temperature.,

Table 7. Annual soil respiration rates

mean soil respiration

annual respiration

annual carbon

Plot (CO, g/nt + day) (CO., t/ha * year) (C. t/ha * year)
AH 1 4.23 15.8 4.30
AH 2 4.52 16.5 4.49
YH 2 4.53 16.5 4.51
YH 4 4,70 17.2 4,68
YH 6 5.79 21.1 5.77
YS 1 4.93 18.0 4,90
YS 3 4.70 17.1 4,68
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Résumé

Seasonal changes in soil respiration rates were measured in seven study plots
chosen in Chamaecyparis obtusa and Cryplomeria japonica plantations located on the
upper and bottom parts of a forest slope in the Anshouji National Forest, Kyoto
Prefecture, Japan.

Soil respiration rates were measured over a two year period in the seven plots and
showed clear seasonal changes with a summer peak. Seasonal patterns of soil respiration
rates were similar among the seven study plots. Seasonal variations soil respiration rates
were as follows; 2.5 to 12 (CO., g/nf » day), 2.5 to 13, and 25 to 14 in 85 and 15 year
Chamaecyparis and Cryptomeria plots located on the lower part of the slope, and 15
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year Chamaecyparis plots on the upper part of the slope,

Soil respiration was highly correlated with soil temperature (r= 0.86 to 0.89) and
rates of soil reapiration showed a logarithmic increase in the seven study plots with
rising soil temperatures. Neither of the study plots showed a close relationship bet-
ween soil respiration and soil moisture except during drought conditions in summer.

Cumulated annual totals of carbon dioxide evolution were estimated using the rel-
ationships between soil temperature and soil respiration rates and were as follows.
On the bottom part of the slope, the annual total carbon was 4.6 (t/ha year), 44,
and 4.8 in the 15-year and 35-year old Chamaecyparis and in 15-year old Cryptomer-
ia plot, respectively. On the upper part - of the slope, annual total carbon was 55 (t
/ha year) in 16 year Chamaecyparis plot and was higher than in the 15 year Chama-
ecyparis plots on the lower part of the slope. The present results suggest that the
soil respiration rates reflect mainly the mineralization of soil organic matter ac-
cumulated in the soil and are independent of litter fall from trees and the pro-
ductivity of plants.





