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Responses of Soil Fauna Biomass to N Deposition in
Three Forests in Subtropical China

XU Guo-liang'?, MO Jiang-ming! *, ZHOU Guo-yi'

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 NH,NO; 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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AU R KT EEEN R EB R R
BB, mTFARESG RWATIRERE G T Tl
LB R HIRRM AL LR, 25, PRRFEARKIA
HMADAAKBELS THEMRNERTER [—MK 25 kg/
(hm?+a) AMEFei; Aber, 1998]; 7EEEARILER,
LRI EUIRE R LARACER M 1 10 ~ 20 45 (Magill
etal, 1997), REHCAHA TR ™EHATE
[RIFE, 7 ZRA T Ml 1988 F[EK B ULMER DT X
45.6 kg/ (hm*<a) (Ren et al, 2000). SETIH,
RECHR AR = KAVIEE X (535 J R
EEMPE) Z— (Fenn et al, 1998; Hall et al,
1999),

KB TIHFEE A A DL fli A 25 R S A L%
HIUgErE R rIRZIMEm, MRS R T E
Byrfdy (Viousek, 1997). #2&75E X RULME T
VYRR NHT T KREWR, IWASHEYEK
ZRRHET, —ERENETIEE A AT,
BESEE, HYWE U TE (Magill et al,
2000; McNulty et al, 1996; Boxman et al, 1998),

HREFTIFRBRLWHA TS, LIFEHY
B— N T ERAEE, HAYERAMHY T2
60fZ A 10 7%5: Filt, ERMBAESRETIRSE
YRR, HEMNNARREKE RS WEHED
Y, BARAEMRMIRM AL, TIRAEWE T HERE
1% (Zhang, 1980), {HRXf TiX—HEAIIREREA
AP EAER S EULRE T B Rk R WA

AR L KR B JDLRE BF S 55 300 H 1
T YERIN, BIFR AR, IR ISR R
3MAEBREMBNER AL, E—FH, 1%
SV EE YRR AT R, Mg KB %
BRISE M T P A K BT T Y

1 5 %

1.1 HARHXBARER

B ABARRP XTI AR EREN (23°
08'N, 112°35'E), ) JHT7 86 km, HuAbpg iy ity
MEE%, B 1155 m?, RARERILH, BW
P FERSE, ERA RTINS 4 655 MJ/m?, 4F
I H BBAT SN 1 433 h, EFHRIE 20.9 C. %
KB, FREMEDR 1900 mm, {B/rHARY,
4~9 ANWZE, 10~3 AARE, SELZAFK

PAFIER & XL (Hou et al, 2002). AL
FEAHLLEEEMBEIER RS, THRER
x, pH {H#7 4.2 ~5.0 (Hou et al, 2002).
EMM ( Pinus massoniana forest, PF), 5
B EH IR 32 A (pine and broad-leaf mixed for-
est, MF, fEFRIEACHR) A XUE & IE AR (mon-
soon evergreen broad-leaf forest, MEBF, f& Ff 2= A,
AR) R 3 R USRI, B RUE R o AR
HEEE A TG, HEOARE, LREEIE (60~
90 cm); RIMHEHAIES HUbE, TIERNFELIE
PeersE, LZEEAY, —M4E 30~60 cm; TR
WA A B AT S, TIEG AR
E, tE®RE, —BAHET 30 ecm (Mo et al,
2003),
1.2 Fi&
1.2.1 SEERIT 20024 10 A 25 B, B
SKEREH . FRESRMETAREHE 121 10mx20m
FF; RS SEMMAE I 10mx20 m HEH .
B ZIaEA REIRAHE (2910 m), LBk
BT AMINPIRESRE T e, RIEA X
RULKENEOL . BACPRARE RIS, S5 Er LR
KR (Gundersen et al, 1998), HfsL
50y 3 AL, SR B (Control, FKHEHE,
RUFEEK) ARE LB Low, 50 kg/(hm?-a) ]
M EAHE [Medium, 100 kg/ (hm?-a)] (3F: &
ARFERRUIENEE) H, 8 MBEAR 3 MER
(RO[R) — Ak (6] — 4k PR 2H f BEAL R 564 3 DR T4
oo M 2003 4 7 A A IR, B A BB
NH4NOso B VA AL FRAN, & FE i H A 4b B2 1
FEXRFF—EL
1.2.2 RHE 7E 2003 4 7 A% (RULREN AT
XA AR AT T — K 3 Y B VR 0 A R A
2, RS54 5 F 2003 4 10 A F1 2004 4 1, 4, 8
HIGHATT 4 K%, WERTES— M i
FAEIEER S 8, BB —AL, EHK 10em By
EFTREENKRERRZE (XM 2~3 cm, BE
MFEHAR 3 ~ 5 em) FTEY, 485 M EMKEY
BHAE—DEE, XHEMEFT B S MEE.
FES LRI I SE 3G %, A Tullgren T3S lcE +
EYIRA
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1.2.3 . EEHE BREEHES, FAEIRAAR
% EEZR (SR (Yin, 1998;Zhen & Gui, 1999),
RSB 2 B oA K ATE I L b K AT R B i T 3%
HYFR BB AFEESE T LBy &KL
YIE K FELBFRAE (Liao, 1996), AMRESL T

B R LXBENREEIRE (R 1D,

K F Three-way ANOVA 4 Hr EAL . Moy
FEBURES R KRB AE A LB R Y BN
W ; FF Duncan % T A&; 30 47 AN Rl K 8] 9 22 7
BEVRR. IS4 SPSS1L.5 T,

F1 SEHLIMERTRIMERFNEENRTE

Tab. 1 Criterion of soil fauna individual biomass in three forests of Dinghushan (g)

T AR
Soil fauna group

Monsoon evergreen

Mk

BLER

Pinus massoniana

Rk

Pine and broad-

broad-leaf forest leaf mixed fores forest
3 2% Collembola 1.41%10°5 1.42x 1075 1.39% 1073
B2 Mite 8.43x10°° 9.52% 1073 7.58 %1073
WY Ant 5.14x1073 8.33x10°* 1.04x10°3
JRR 2 Protura™ 1.41x10°% 1.42x10°3 1.39%x10°°
W2 Diplura*® 1.41x10°° 1.42%x10°3 1.39x10°3
254 2% Symphyla” 1.41x10753 1.42x10°° 1.39x10"3
15 B A2 Pauropoda 1.41x10°5 1.42% 1073 1.39x 1075
AWK Blattoptera 2.20% 1072 4.00% 1073 2.86x 1073
FHRWAZE Lithobiomorpha 1.50 x 102 1.06x 1072 1.77x10°3
HiWRAWA 2 Geophilomorpha 1.90x 1072 6.75% 1073 1.52x1072
WRIAFE Scoloenpdromorpha 6.30x 1072 3.80x 1072 3.80x 1072
OBt 2 Diplopoda 2.10x107? 2.69x1073 1.38x 102
BUA 2 Isopoda 4.40%x 1073 5.15% 1073 5.15x 1073
B %2 Opiliones” 8.43x10°° 9.52x 1073 7.58x 1075
1482 Pseudoscorpiones 8.43x10°° 9.52x10°3 7.58x 1073
ik Arachnida 9.10x10"3 4.59x1073 8.71 x 103
R 2 Psocoptera” 1.41x10-3 1.42x10°3 1.39x10°3
B Thysanoptera” 1.41% 1075 1.42%1075 1.39%10°°
#59 H B Coleoptera adult 1.52x107? 1.75%x 1072 3.55%x 1073
#5390 H 4 L Coleptera larva 6.89 x 1072 2.94x1072 3.95x10°2
8539 H4h 1 Lepidoptera larva 3.00x 1073 2.99x1073 2.58 %1072
XA H 44 8 Diptera larva 5.94% 1073 4.78x 103 1.23x10°*
BB Isoptera 2.80x10°? 2.34x10°3 6.00x 104
LM A4l 1 Hemiptera larva” 1.41x10°3 1.42%x10°5 1.39x10°3

*%f Liao (1996) FinEAYEM—HARER .
H A sh Py A B 45 H A Yriadn .

MERUN BB HIKE, AURIERE R DS %

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

other groups.

2 ZREHR

2.1 DEBMAKRS TR EBLEYENETE

:0f A

AR IR L EFERE B W
(P<0.05) (F2). LitEFEH SRR AL
#, EMEEEH T ERE MR, H 2003
410 HA12004 £ 1 7, HAHBE(RTF 2004 44 H
(1), XEHTHRMNEMNZRH, FH 10 AER
FE1H, BMLREHEA TS, BR# T s
YEMAR, 2-FNMEREAME, SYERLK
X EER T WIRK T . FEHb SIS 3 SR A 1+ 58 3h

EYEFEEABRTERMELTERHFTEE—K. M
REREE, — RS IR RT SR Y B
EBERN, HXHFARRLERENTBLLE WM
251k
BAMSHRRAIGEESENZTEER (£2),
ERM R Y LAY BESRHIMSH THE
BERER F R, EEEHME S FERT —F/M
K (P <0.05); &ratpkill FA#EHE, 2004
FEAMSABREST 200347 H (P<0.05) (F
3)e ARSI AEYBEE: LB~ FH
(200347 H) ENMBERT (P <0.05); LK
b HR 5, 20034510 H ~ 20044E 1 H , M3 £ R/
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®2 FAEKT., HOMERERA LB YREFLEYBF ML Three-way ANOVA FHER (F H)
Tab. 2 F-values of effects of nitrogen, forest and sampling date on soil animal biomass
A BUREHA x B4 IS x AabE sy x BabE
BHER sy Nt R .
. reatment Sampling date Sampling date x Forest x N
Sampling date Forest (kg / (hm?-a)] x Forest N treatment treatment
2003 - 07, SR
2003 - 10, MEBF, PO
2004 - 01, S 50,
2004 - 04, MF, 100
2004 - 08 $HH Ak PF
F 1537 11.13*" 0.15™ 4.11*" 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.
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Soil fauna biomass in the whole plots and in control plots during the experimental period

R3 HOSMEERXY T EDMEEEYRNTIG

Tab. 3 Effects of forest and sampling date on soil animal biomass (mean + SE, g)

ke XA BAH £t Ak
R Monsoon evergreen broad- Pine and broad-leaf Pinus massoniana
Sampling date .
leaf forest mixed fores forest

26.38+4.61°8 66.60 +3.58"B

2003 - 07 278.89 + 62.57°4

2003 - 10 55.14 +£23.94bAB 28.64+5.138 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% 4
2004 - 08 112.33 +44.64° 4P 77.36 + 16.24>B 271.12+129.68%4

R —SIRRNEFEERF—TARRAAEFHERREREE [P <0.05, Duncan’s FEWEL:

(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).

ABE; 2004 %1 AL, &MaEAERHEK, H
Bt pkkg s 2004 45 8 A, RPSLERAbEE— R 4E
J&, FrrtAk > XA S IBAHK, W HEMTHKEE R
& (P<0.05) (F3), &Mkt rHEAZL,
FEit, BRI (BRRE) X LESYEY
BRENS, HATLERAB =AM AR, f#
155255 A N 4 0k B 2 UMK S 4 AR E) G B 25 25 57
{HEFIE AR 2 & TIRASHK (P <0.05),

2.2 ERABHEW

SERH N ERA BTN TS Y B R
REREEZ, FAHESBEE 2 A 75 1E B &1
ZHAER (P<0.05) (F£2), RELHEEKRTS
A BA PN EREH B X HR, L HRTE 2004 4E 4 Ak
g, HEEEXHE TR, 2004 4£ 8 AT
XTHOKE; R AN 53T BEA Y, RAEH B
(£4), T, KELHE-EEELER T+
BV BEE YR R RRRIFER .,

AEMRG I RABE Nt —EER, 7ER


http://www.cqvip.com

P 0 00 _http://www.cgvip.com|

63 HERS. FRMER =HAR TR RE AR 613

WIET, ML ENYEFEYEHE R TX
B, IESNEE; MZEXAKTE S R Ab 3T Ao
B WA, SxiEbE, KELET, ShGEHA
AEEE EF, EHERMAN 44.33%, B

9.19%, £FMHk 60.66% ; T E AL FXAT
B32.55%, BT 2.81%, {BEFMAR5EE M
43.61% (F#5),

4 FAAEKFFE T EYEEERRE

Tab. 4 Effects of nitrogen and sampling date on soil animal biomass {mean + SE, g)

Lige

Treatment

(kg / (hm?-a)]

2003 - 07 2003 - 10

2004 - 01 2004 - 04 2004 - 08

40.63£5.89* "8
67.72+36.44°8
56.28 + 40.48* 4

%t B8 Control 122.48 + 125.07" A8
50 145.39 + 175.88 P
100 103.99 + 106.32* *

165.50 £ 99.212 8
120.34 +23.76* 8
174.98 + 195,184

213.18 £ 68.9324
477.55 + 328.55* 4
233.70 £ 151.69* 4

45.80+29.13*8
42.57£21.26*8
41.67 +33.13*4

E—SARRNEFHERRA-TARKEFRERTEREE (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.

S5 EAEAFERHS L RYEZEENRAT W

Tab. 5 Effects of nitrogen and forest on soil animal biomass {mean + SE, g)

ERR

Monsoon evergreen
2.
[kg / (hm?-a)] leaf-broad forest

Treatment

TR
Pine and leaf-
broad mixed fores

FILLE N

Pinus massoniana forest

%t H8 Control 148.10+ 100.75* 4
50 213,75+ 185.32*%
100 99.89 + 77,78 A

146.00 + 115.33=4
234.57 £323.15%4
209.67 + 177.83%4

58.45£49.62° 4
63.82 +£58.43: 4
56.81 +64.45°*

R—FIARENE FRERE—ITABKEFEEEREREE (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.
3 it i

MBNERARGERB, —FERELLHIFARXS
T YRR SR A R B E R, XA RER
SEES AL FE BRI A4 B B A, Gundersen et al (1998)
Wh, HTHEMEHERERKR, E8REVHAE
PRI RS, — R E 5 FESE R
i\, GTERE—MRTHRARREE LSS, 5~74F
JEA MR AR A KX R AL EAE & B E W A
(Aber, 1995); &4 5 i AR = A HERCTE R
B VLR S AE s (NITREX) THE 2 ~ 4 4EAtA]
AFEEMEZ NN E R B E W (Gundersen et al,
1998), FEABE S, MERAFZENBEHAFKE
YER, AR Y& BT R R I
FMERHT
MEE R R AR BE R, BEESKS TS
mmELE THER b, AR ERAHBRHT
Hk YR B BRI, BB E,
XA AER & RAC T i A B . 7557
i, ERLEEFELRERATEE XM LYY

LR DLEMMARE 2465, EXNHEDTRFEEE. B
BYREMALRE T DEMMA, RHENMESTR
GHXNTLRMHAIEEEER, MIEMALER
BN T (Mo et al, 2003; Zhang et al,
2000), BREMESREERZIMMALEILAR
HIRFEER S RIE EMRAE, XF oM o oz 58
8% (Aber et al, 1998; Fenn et al, 1998; Gunder-
sen et al, 1998; Matson et al, 1999; Wright & Ras-
mussen, 1998), HIFEHWREFANER S EIR
WA, MERAMEIIMIARRERASMESRE
N — RSN A W (Foster, 1989; Watmough et
al, 1999; Bergkvist et al, 1992; Kros, 1993), iX
A REEL R R ECATT R 8 B AT XK 3 E Rt
MRS B A Y B X B U= A B B AS[R] R
MR R A

Ash, REAEE—ERE FBR T X -5
PR EY B R BRNFIGFER . MELET S5
AP EHAARREER LT, M ELAET &4
KB TEE, XA, BUIREX LYy
B BB EREE R . BUTRER REIE A
1EHA— SRS P AR FIE S . S EH RETIFEXT


http://www.cqvip.com

614

2

P 0 00 _http://www.cgvip.com|

26 #

wmoR

YA mOP RS RIuEH, —EREANK
R ARBFR, (Hid 8 AR ITFEN 418 5 57 T2
W (Magill et al, 2000; Aber et al, 1989)., HARH
WAIMER BB LRV FRE S RE L E s
BEAE Y B 2 B 95 0T A AT EL g, (HAERL
THEAEWMAS LEN YRR, BEAR
GEEEMME, I, H+EAEKREH 69.8 mg/kg
W% 84.7 mg/kg B, LIEENYEE B 5 375 1~/m?
BAZE 11 725 ©/m? (Huang & Sheng, 1996); + 3%
HREMADEN S L EHESARERBEFEMEX
(Sulkava, 1996), HAEH AT K, HHUARF,
ERHFERAL (NH4NOs, 15 g/ (m-a) AbFE 6 4F,
ZRENEE B EMAEY & T ER{K (Whalen et
al, 1998); 7TEERE (40 g/ (m?-a') A ALFHH,
WA FE R #® MK (Sarathchandraa,
2001),

R FBTEE AR PN A I 8500 AS 3 7E Ab B b 2 B
Wk, MEGHBERET X EEM 2P KRN
HYE . SLIGAEAET (20034 7 A) HHE, 2004
4 A8 AFRMI AN IR E LAY R

S Lk
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