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Responses of Soil Fauna Biomass to N Deposition in
Three Forests in Subtropical China
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(1. Dinghushan Forest Ecosystem Research Station, South China Botanical Garden, the Chinese Academy of Sciences, Zhaoging 526070, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Impacts of simulated atmospheric nitrogen (N) deposition on soil fauna biomass were studied in a 16
month period from May 2003 to August 2004 . Plots were built in pine forest (PF), pine and broad-leaf mixed forest (MF)
and monsoon evergreen broad-leaf forest (MEBF) in Dinghushan of subtropical China. Dissolved NH4NO; equivalent to the
control (No addition), low [50 kg/(hm* a)], and medium [100 kg/(hm* a)] was sprayed during the testing period.
The biomass of soil fauna group was decided by an experimental standard based on research performed a long time in this
area. When the data was averaged throughout the period and across the forests, there were no significant effects of N treat-
ment on soil fauna biomass. However, effects could be observed in the interactions between N and forest type, and the in-
teractions between N and sampling date. There were obviously positive effects of N treatment on soil fauna biomass in PF,
but negative effects under abundant N deposition in MEBF . After one year the distribution of soil fauna biomass in different
forests was changed significantly, with MEBF > MF > PF before the treatments and PF > MEBF > MF after the treatments.
Low N treatment was positive to soil fauna biomass to a certain extent, which increased soil fauna biomass by 44.33% in
MEBF, 9.19% in MF and 60.66% in PF; but soil fauna biomass declined generally under the medium treatment,

32.55% in MEBF and 2.81% in MF. The results indicated that there might be a threshold in the effects of N deposition
on soil fauna biomass.
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1.2.3 I
Yin 1998 Zhen & Gui 1999 Three-way ANOVA

Duncan
Liao 1996 SPSS11.5

1 3
Tab. 1 Criterion of soil fauna individual biomass in three forests of Dinghushan ¢

Soil fauna group Monsoon evergreen Pine a‘nd broad- Pinus massoniana
broad-leaf forest leaf mixed fores forest

Collembola 1.41x1073 1.42x 1073 1.39x 1073
Mite 8.43x 10773 9.52x 1073 7.58x 1073
Ant 5.14x107° 8.33x107* 1.04x 1077
Protura” 1.41x 1073 1.42x 1073 1.39x 1073
Diplura” 1.41x1073 1.42x 1073 1.39x 1073
Symphyla” 1.41x107° 1.42x1073 1.39x 1073
Pauropoda ™ 1.41x 1073 1.42x 1073 1.39x 1073
Blattoptera 2.20x 1072 4.00x 1073 2.86x 1073
Lithobiomorpha 1.50x 1072 1.06x 1072 1.77x 1073
Geophilomorpha 1.90x 1072 6.75x 1073 1.52x10°2
Scoloenpdromorpha 6.30x 1072 3.80x 1072 3.80x 1072
Diplopoda 2.10x 1072 2.69x 1073 1.38x 1072
Isopoda 4.40x 1073 5.15x 1073 5.15%x 1073
Opiliones ™ 8.43x 10773 9.52x 1073 7.58x 1073
Pseudoscorpiones * 8.43x107° 9.52x 1073 7.58x107°
Arachnida 9.10x 1073 4.59%x 1073 8.71x 1073
Psocoptera * 1.41x1073 1.42x1073 1.39x 1073
Thysanoptera ™ 1.41x1073 1.42x1073 1.39x 1073
Coleoptera adult 1.52x 1073 1.75x 1072 3.55x 1073
Coleptera larva 6.89x 1072 2.94x 1072 3.95x 1072
Lepidoptera larva 3.00x 1073 2.99x 1073 2.58x 1072
Diptera larva 5.94x 1073 4.78 x 1073 1.23x 1074
Isoptera 2.80x 1073 2.34x 1073 6.00x 1074
Hemiptera larva " 1.41x1073 1.42x1073 1.39x 1073

*

Liao 1996

* Some occasional tiny groups’ biomasses not given by Liao 1996 are decided by their sizes compared with

other groups .
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2 Three-way ANOVA F
Tab. 2 F-values of effects of nitrogen forest and sampling date on soil animal biomass
X X X
i . N treatment Sampling date Sampling date x Forest x N
Sampling date Forest
kg / hm* a x Forest N treatment treatment
2003 - 07
2003 - 10 MEBF
2004 - 01 50
2004 - 04 MF 100
2004 - 08 PF
F 15.37" 11.13*" 0.15™ 4.117 2,127 1.04"™

" P<0.01 "P<0.05 ™ P>0.05.
MEBF Monsoon evergreen broad-leaf forest MF Pine and broad-leaf mixed fores PF Pinus massoniana forest.

600 — FeEHbEIAR Whole plots =+ - - - XFERFEHL Control plots
500 | T

400
300

200

A1 Biomass (g/m’)

100 |

O d
July October January April August

A Sampling date

-100 -

Fig. 1 Soil fauna biomass in the whole plots and in control plots during the experimental period

3
Tab. 3 Effects of forest and sampling date on soil animal biomass mean + SE ¢

) . Monsoon evergreen broad- Pine and broad-leaf Pinus massoniana
Sampling date . . )
leaf forest mixed fores forest
2003 - 07 278.89 + 62.57* A 26.38+4.61°8 66.60 +3.58" 8
2003 - 10 55.14 +23.94b A8 28.64+5.13¢8 80.86+30.19"4
2004 - 01 47.32 +6.66b" 13.91+6.72¢¢ 68.81+5.15"4
2004 - 04 275.88 £ 175.73* 4 152.19 « 14.59* 4 496.35 +279.85'*
2004 - 08 112.33 + 44.64" 48 77.36 +16.24" 8 271.12 + 129.68* 4

P <0.05 Duncan’s
DMRT
Means followed by different lowercase letter within a column and different uppercase letter within a row differ

significantly at P <0.05 Duncan’s multiple range test DMRT .

2004 1
2004 8
> > P <0.05 2
P <0.05 3 2004 4

2004 8

P <0.05
2.2
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6
9.19% 60.66%
32.55% 2.81%
43.61% 5
44 .33 %
4
Tab. 4 Effects of nitrogen and sampling date on soil animal biomass mean+ SE g
Treatment 2003 - 07 2003 - 10 2004 - 01 2004 - 04 2004 - 08
kg / hm? a

Control 122.48 +125.07* A8 40.63+5.89*F 45.80+29.13*8 213.18 + 68.934 165.50 £99.21% AP
50 145.39 +175.88 " 67.72 +36.44* " 42.57+21.26* 8 477.55 = 328.55"* 120.34 £23.76* "
100 103.99 + 106.32** 56.28 +40.48* 4 41.67 +33.13*4 233.70 + 151.69*A 174.98 + 195.18**

P <0.05 DMRT

Means followed by different lowercase letter within a column and different uppercase letter within a row differ significantly at P <0.05 DMRT.

5

Tab. 5 Effects of nitrogen and forest on soil animal biomass mean+ SE ¢

Treatment .
kg / hm?* a Monsoon evergreen Pine and leaf- Pinus massoniana forest
& leaf-broad forest broad mixed fores
Control 148.10 + 100.75** 58.45 +49.62* 4 146.00 + 115.33*A
50 213.75 + 185.32: A 63.82 +58.43A 234.57 +323.15°A
100 99.89 +77.78* 4 56.81 + 64.45* 4 209.67 + 177.83*A

P <0.05 DMRT

Means followed by different lowercase letter within a column and different uppercase letter within a row differ

significantly at P <0.05 DMRT.
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