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Effects of Throughfall Manipulation on the Dynamics of Soil Microbial Biomass
Carbon and Microbial Quotient in a Pinus sylvetris var. mongolica Plantation
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Abstract A field experiment manipulating throughfall was constructed in a Pinus sylwetris var. mongolica plantation at PKU-
SOGES. This study investigated the response of two indicators of belowgraund ecosystem processes, soil microbial biomass catbon
and micrdbial quotient, t0? 30% throughfall amount. During the growing season fram May to September, 2007, soil microbial
biamass carbon (2601 7 m@kg) and microbial quatient (1184 %) decreased with soil depth. Generally, the effects of ? 30%
throughfall amount on the means of soil microbial biomass cartbon and soil microbial quotient in the growing season were not
Sgnificant. Interestingly, the dynamics were much clear for the - 30% throughfall treatment, with soil microbial biomass ranged
from 2431 1 m@kg to 3541 3 mgPkg and microbial quotient fram 1143% to 2116% , and the highest value was in May and the
lowest was in July. This indicates that the decrease of precipitation in a growing season may lead to a stronger fluctuation in soil
microbial activity, thus alter the dynamics of belowground catbon cycle processes.
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Table 3 Repeated measures of ANOVA for the efects of ? 30% throughfall on soil microbial biomass carbon and micrdbial quotient
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e (P<01001)(  3(c¢)) , 30%
, 5 , 2007
30% 5
,3 ( 2
[2425] (a)) 5
33% (5 ), s 5
] [2930]
, 30% s
(8]
30% , ,
, 30%
30% > )
1612%,
, 30%
( 4b)) 2007 9 30%
30%, 48
30% ) )
, 30% 9
, Jensen " , 30%
( Erica carnea)
, Salamanca 7 30%
50% 213
30% , 2007
s 30%
L 30:% ( httsy,
= 24311~ 35413 mgPkg  1143% ~

538




2116%, 22016~ 23710 mgPkg  1174% ~
1192% , 30% 24911~ 2819 m@kg
1184%~ 2108% ,
30%
5 , 7 ,8
,9 (9
30%
[31]
[14]
( 3(b)),
( 2(a), 5
(a)) Wardle™ |
30%
30%
30%
(9,
[32] ’
3
2601 7 mgPkg, 5110~ 64610 mgPkg;
1184%, 01 8%~ 4112%,
30%

30%
30%

[1] IPCC. WGI Fourth Assessment Report. Climate Change
2007: The physcal science basis. Geneva: Intergover-
nmental Panel aa'Climate! Change’ <2007

[2] LiuBH, XuM, Hendersmmn M, et al. Observed trends of

(3]

[4]

(3]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

precipitation amount, frequency, and intensity in China,
1960-2000. Journal of Geophysical Research, 2005, 110,
D08103, da: 10. 10292004JD0048 64

Weltzin J F, Loik M E, Schwinning S, et al. Assessing the
response of terrestrial ecosystems to potential changes in
precipitation. BidScience, 2003, 53(10): 941-952

Fay P A, Carlisle ] D, Knapp AK, et al. Altering rainfall
timing and quantity in a mesic grassland ecosystem: Design
and perfamance of minfall
Ecosystems, 2000, 3(3): 308319
Hanson P J, Wullschleger S D. North American temperate
deciduous forest responses to changing precipitation regimes.
New York: Springer-Verlag, 2003: 15

Harper C W, Blair JM, Fay P A, et al. Increased rainfall

varnability and reduced rainfall amount decreases soil CO,

manipulation  shelters.

flux in a grassland ecosystem. Global Change Biology,
2005, 11(12): 322-334

Knapp A K, Fay P A, Blair J] M, et al. Rainfall
vanability, carbon cycling and plant species diversty in a
mesic grassland. Science, 2002, 298: 2202-2205

Jensen K D, Beier C, Michelsen A, et al. Effects of
experimental drought on microbial processes in  two
temperate heathlands at contrasting water conditions.
Applied Soil Ecology, 2003, 24(2): 165-176

Wardle D A. Controls of temporal varability of the sail
microbial biomass: A globakscale synthesis. Soil Biology &

Biochemistry, 1998, 30(13): 1627-1637

E s H

, 2006, 17(12): 2292-2296
Wu J, et al.
Measurement of soll microbial biomass C by fumigation
Sail Biology &

Joergensen R G, Pommerening B,

extraction ) An autamated procedure.
Biochemistry, 1990, 22(8): 1167-1169
Vance E D, Brookes P C, Jenkinson D S. An extraction
method for measuring il microbial biomass C. Soil Biology
& Biochemistry, 1987, 19( 6): 703-707

Sparling G P, Feltham C W, Reynolds J, et al. Estimation
of soil micrdbial C by a fumigation extraction method: Use
on soils of high organic matter content, and a reassessment
of the k-factor. Soil Biology & Biochemistry, 1990, 22:
301-307

Zhang Q S, Zak J C. Effects of water and nitrogen
amendnent on il microbial biomass and fine ot
production in a semi-arid environment in west Texas. Sail
Biblogy &' Bioch emtstry,! 21998, 3G{I1) ¢ 39-45

Bastida F, Moremo J L, HernNdez T, et al. The longterm

539



45

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

540

effects of the management of a forest soil on its carbon
content, microbial biamass and activity under a semi-ard
climate. Applied Soil Ecology, 2007, 37(1-2): 53-62

, 2005, 41(1): 10-13
Anderson T H, Domsch K H. Ratio of micrdbial biomass
carbon to total arganic catbon in arable soils. Sail Biology &
Biochemistry, 1989, 21(4): 471-479
Bauhus J, Par D, Ct L. Effects of tree species, stand
age and sal type on soil microbial biomass and its activity in
a southem boreal forest. Sal Biology & Biochemistry,
1998, 30(8): 1077-1089
Blume E, Bischoff M, Reichert J M, et al. Surface and
subsurface microbial biomass,
metabolic activity as a function of soil depth and season.
Applied Soil Ecology, 2002, 20(3): 171-181
CastellazziM S, Brodkes P C, Jenkinson D S. Distribution
of microbial biomass down sal profiles under regenerating
woadland.  Soil Biology & Biochemistry, 2004, 36(9):
1485- 1489
llleris L, Michelsen A,

respiration and microbial biomass following water, nitrogen

community structure and

Jonasson S. Soil plus roct

and phosphorus application at a high arctic semi desert.
Biogeochemistry, 2003, 65(1): 15-29

Zak D R, Ringelberg D B, Pregtzer K S, et al. Soil
microbial communities beneath Populus grandidentata grown
under elevated atmospheric CO,. Ecological Applications,
1996, 6(1): 257262

Teesder I, Gregorich E G, Topp E. Spatial variability of
soil microbial biomass measured by the fumigation extraction
method and kg . as affected by depth and manure
application Soil Biology & Biochemistry, 1998, 30( 10-

[24]

(25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

11) : 1369-1377
Anderson T H, Domsch K H. Maintenance of carbon
requirements of actively metabolizing microbial populations
under in situ conditions. Soil Biology & Biochemistry,
1985, 17(2): 197-203

Bardgett R D, Bowman W D, Kaufmann R, et al. A
temporal approach to linking aboveground and belowground
ecoogy. Trends in Ecology & Evdution, 2005, 20(11):
634641

Joslin J D, Wolfe M H, Hanson P J. Effects of altered
water regimes on forest oot systems. New Phytologist,
2000, 147(1): 117-129

Salamanca E F,

manipulation effects on litter

Rainfall
decomposition and the

Kaneko N, Katagiri S.

microbial biomass of the forest floor. Applied Soil Ecology,
2003, 22(3): 271-281

Waldle D A. A comparative assessment of factors which
influence microbial biomass catbon and nitrogen in soil.
Biological Reviews, 1992, 67(3): 321-358

Deluca T H, Keeney D R. Soluble catbon and nitrogen
pools of prairie and cultivated soils: Seasonal variation. Sail
Science Society of America Joumal, 1994, 58: 835-840
Edwards K A, Mcculloch J, Kershaw G P, Sail

microbial and nutient dynamics in a wet Arctic sedge

et al.

meadow in late winter and early spring. Soil Biology &
Biochemistry, 2006, 38(9): 2843-2851

s s s

, 2008, 19(1): 37-42
Huxman T E, Snyder K A, Tissue D, et al. Precipitation
pulses and carbon fluxes in semiarid and and ecosystems.

Oeocologa, 2004, 141(2): 254-268



