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Soil respiration during the growing season with intensive

management of Phyllostachys pubescens
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Abstract: To examine the effects of intensive management practices on soil respiration, the soil respiration
rate for three stand types: 1) intensively managed (IM) Phyllostachys pubescens, 2) traditional practices
(TP) with P. pubescens, and 3) an evergreen broadleaved (EB) forest, was measured during the growing
season with a closed chamber and gas chromatography. Results showed that the average soil respiration rate in
the three stand types had significant differences (P<<0.05) with IM 1.01, TP 0.79, and EB 0.72 g-m2-h™".
Soil respiration of the three stand types showed a similar pattern; namely, being low in April and May, rising
rapidly in June, reaching a maximum in July, remaining high from June to September, and dropping dramati-
cally in October. Significant exponential relationships (P<<0.05) between the soil respiration rate and soil tem-
perature were found at the 5 em depth. Also, soil respiration was IM = 63%, TP = 63%, and EB = 59%
with temperature coefficient () values of IM 2.46, TP 4.81, and EB 2.05. [Ch, 2 fig. 1 tab.40 ref. ]
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Figure 1 Seasonal dynamics of soil respiration rate, temperature in 5 cm depth and moisture in intensive practice Phyllostachys

pubescens, traditional practice Phyllostachys pubescens and evergreen broad-leaved forest
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Figure 2 Relationship between soil respiration and temperature in 5 ¢cm soil depth and moisture
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Figure 2 Comparisons of mean soil CO, and N,O fluxes in the four plantations (vertical bars are standard error for means, n = 102)
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Table 3  Correlation of soil CO, and N,O fluxes and environmental factors
S COilH:  NOH  RiRg A R pHME AWK HERSY ) B R TR Wi

CO, i it 1.000

N,O i & 0.449 1.000

o311y 0.651%%* 0.607%+* 1.000

T 0.584%* - 0.513* - 0.437 1.000

14 pH {H -0.238 -0.077 0.401 0.397 1.000

EERIRTS 0.477 0.281 - 0.560* 0.296 - 0.177 1.000

TEEA 0.126 0.582%* - 0.084 - 0.448 - 0.560* - 0.016 1.000

SR 0.482 0.393 -0.520 0.405 - 0.043 -0.138 0.395 1.000

AR W ik 0.560%* 0.370 - 0.503 0.517%* - 0.374 0.066 0.167 0.369 1.000

YEHT: 0 0.01 K- * O 0.05 WEKF-

B A A FH RN BB A AR FH A5 AR i B2 308 NLO 7 A Y 2 I PR, T 2R D0 2% 2 M - 398 v sk 6 2 g 5
M FERZE, NER2LFEN, BT BA BRI -5 NO-N Hl NH-N 9 R IWBCR A, 458 NO»-N
Al NH,-N 7 EUp(5.55 mg-kg™', 4.35 mg-kg™) Al ACp (8.12 mg-kg™', 5.32 mg-kg™)#B i HE MK T Tp (8.45
mg-kg™, 6.07 mg-kg'-F THp (10.03 mg-kg”, 6.87 mg-kg™) (K 2), K245 R B, EUp fil ACp ZEHKN,0
He o KT Tp F1 THp IR 3SHK, H EUp Ak N,O HEBGHE & AL, XU, 78 EUp Ml ACp #/E#k, /R4
TR RS, AR T 3 NOs-N Al NH-N & 8B, NO AIEA R, F3 EUp M N,O 38 it 5 Ik,
FIMLIEH, NO#ES 5 NO-N 28 B A IEAHX(r = 0.582, n=6), ULH 5 NO:-N &0 N0
WM FEEFE, X5 Davidson ™Al Fisk % 2B 45 R 201, (A 3% N,O & 5 NH,-N A OCHEAR
R(F3), UL NH,-N ASZFZ0 N0 1) F 2 5, 3X 5 Simojoki 551 B 52 45 5 — 5L,
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