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WE2003F7AZ2004F8H, BETHE HHKIBIHAMENMALNESRE, RAEDMNTE A NHE
N UURESE 66 R 5, BRST B K N 278 (50 kg/(hm® -a)) .H N AL FE (100 kg/(hm® +a)) .B7 N &b 3 (150 kg/(hm® - a) ) Fl
&5 N ALF (300 kg/(hm’ +a)) , 7 14 A A BBt 1] 4, 3 L MBh Y REVE 76 N UUFE T MO ma DL 4T T RS2 MM BF 58 . BF 5%
HREN LRGPP E LR ENBRENSORE(ZEEAF)BRETHENEN £EFALXWNERREE
E.ZRAMEHHERERXNAFR, BEARHE 3 IMAR LRGSR RORERE HASFB NLBEAETHE
BB RARE LR NS ESEREREYW, AT ES AR FRBEESMZEERFTL
HRERIALE NUMAESHEMRRSN AREABE NTMNERAT . YA L EREAR, B7 N LEHR
BB . N UURE &4 B B0 A RV S B BT & P B T AW B, % oCE Xt N UTRExT + 38 o 4 8% 7K 9 B2 v L ol
TTHHHN, AN NTIETRES N T HENF BN EEEE MRS ERN— W YBEE, T N UIMEL
B B RN LTS R NAE R AL B BRRBBOCRM B W, E R LTS RB T AS RS NEAR A
N TP i el L .
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Impacts of simulated atmospheric nitrogen (N) deposition on soil fauna were studied during 14 months
from July 2003 to August 2004 . Dissolved NH,NO; at the following rates: control(0), low (50 kg/(hm2 ca)),
medium (100 kg/(hm2 -a)), high (150 kg/(hm2 -a))and double high (300 kg/(hm2 <a)), and it was sprayed
during the period. Plots were built in seedling stands (SD), pine forests (PF), mixed pine and broadleaved
forests (MF) and monsoon evergreen broadleaved forests (MEBF) in subtropical China. It suggested that soil
fauna’ responses were correlated significantly with the type of ecosystem. N levels influenced soil fauna
significantly in SD, which indicated the existence of a threshold about the effects of N deposition. The data,
averaged over the entire period and all forests, did not show any significant effects of N levels on soil fauna.
But it could be discovered in the interactions between N and forest type and interactions between N and
sampling date. Aeccumulated effects from N deposition were found. Under continuous and high N deposition,
soil fauna became concentrated into the deeper soil, which also indicated the negative effects of N. The
threshold and accumulation effects of N deposition could also be predicted by an intermediate disturbance

hypothesis (IDH) . Finally a preliminary discussion was presented on the mechanisms of the effects of N
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deposition on soil fauna. The responses of soil fauna to N deposition might indirectly be shown in inorganic soil

changes in the environment, and the effects of N levels, ecosystem types and time accumulation might reflect

the reaction of “N saturation” status of the ecosystem to atmospheric N deposition .

Key words N deposition, soil fauna, ecosystem
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2 HIREF

2.1 TEIMBEHHRBEHE

BEEHAN RPN R R KB EENE
BUREEDENEMR(P<0.05)(F 1.2). S8 %
W, RS E R MK WA RE(E 1.
3) ARt R B, XA KRR T N MR
& IE RN, Wi e SRR, B EBORIE T4 AR
PRI K .

*1 HERMEEFRECHEERAN
T M HEEORW

TABLE 1 Main and interaction effects of sampling data, N
treatments and soil layer on soil fauna by three-way ANOVA in SD

OE:3 858 L33 DG ¥

FiE WRMHE F WERME FE NEHA
BUHE A 98.67 0.00 64.31 0.00 44.52 0.00
N 4b 0.90 0.47 4.73 0.00 2.75 0.03
2 44,72 0.00 32.62 0.00 63.59 0.00
BUEEH x N4 F 1.91 0.04 2.06 0.03 2.42  0.01
BE#Hx 12 20.60 0.00 27.94 0.00 33.19 0.00
Nu4Ex L2 0.96 0.47 1.51 0.16 2.15 0.04

BEEExNAEx 2 1.22 0.24  0.68 0.86 1.58 0.06

2.2 ABRGEERHEMW
B 5T 1 B TE AR ARRE b F R . 3 UMK T 61 K
Xt N U7 AL 38 A SR AR AR RAB(E 3) , i K — T 4,
B sk N A B, 5 & M E RO BA &, 1 B B ik
BEMAR T XHEYE JFRERET LRSI
HEARFMRSABSHBR S 1458 N LB, &
KEPM AR LB Y N EBR KR, BREH KRS TR
RZEMAFERBEER BEMBEMBHEAE L
HARER B B T IR M (P <0.05).
F2 HAAFMEEATFRAZEMER
MM BENOEM
TABLE 2 Main and interaction effects of sampling data, N

treatments and forest on soil fauna by three-way ANOVA in forests

MMERE 353 ¢ DG B
Ffi WREHE FE WRHE FH NRHE
BHEHA 71.93  0.00 45.45 0.00 17.52 0.00
N 4b# 0.67 0.51 0.57 0.57 0.42 0.66
o 14.83  0.00 24.32 0.00 13.65 0.00

BUFERH x N b5 1.53 0.16 0.82 0.59 0.82 0.59
BUHESA x k45 24,22 0.00 6.07 0.00 8.67 0.00
N 2L 7B x K43 5.94 0.00 3.80 0.01 6.97 0.00
BUFEHA x N 4b 38

x #5H

BEEMSARSZRAEEENTEHEHA(P <
0.05)(%2),lE NRERMWARAE, FHAo 118
S RETE BOHEF N - B RUBK > B HAK > §F ik, i AL
FZRMBEENT(P<0.01);{BREER A RER/Y
W, e AR LS Y B E K BB —E R
B BT, KRR AR X K, A R S B,
HH ML EH YK TIERBEENE (P <0.05),
MERKTEZRZIHKKE, EZENMEE LT
BAR(HE 3).

1.62 0.08 0.74 0.75 1.05 0.41
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FIGURE 1 Effects of N treatments and sampling dates on soil fauna in SD
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FIGURE 2 Effects of N treatments and soil depths on soil fauna in SD
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FIGURE 3 Dynamics of soil fauna in forests under N treatments during the experiment
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0.05)(%k1). T EBHY N EKE LHEEEM
EHEMHBBEERTIMMZE(P<0.05)(H?2).

2.4 NinbELERRImE

WA NGHE T EGYBHETETEE
W (P <0.05)(X 1), RANABHR T L
YIREVE B K R, B (B At B A B B A 1 S (
1.2), % N ACFE 3 5 BAEFRMEEH, B T AR
SHRIERE R, N VIO EEE LR 8
BERTFEBENEW (X 2).

N EKVF5SREHZNEEREMNZEER
(P<0.05) . FER B M (B 1), N b A b 5 X 8
IR 2 5 BER (B 22 25 ok . R, N 2 FR B B R
THEGYBENER RN (E 3), 2 XK

LR T TR 5 N AL 3 A 35 % i 3 3% , 2004 4F 4
Hix 8w &, 5 T K% ,2004 4F 8 H [E & 2 xf Bk
TR NbE 6 MHJG,F N AEERE
— e, g X 2T, 2004 4 8 A B & B 5t
BOKY-, HE A, i N ACEE 6 ™ H G N Zb 3 (20
RUHARB EF,2004 F8 AR ENG . HI, FEWM
Tt N b B & bk 43 b 3R B R A7 Y &b 3 80N B S AR
B  EEZEABRAAMBMNBIEBRZEMNY N LHE
K-

AT, N A FBKF S5k R B EMKEER
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HEAT X T ES YR ERRHEEN.

N4EKFE 5+ B BREASHZEEEH
BHREER, ZHRNEHBENBFR(GEELD . L
HEIEHTZNAEMNEEY W, XA LA B KR
R (B 2) . N B — B h B KME, & =R
EHMEE NLET, L ESYA N L BERBEERN
BE EENESHYEARKER, B/REE N
14 7R
39w
3.1 NABEEENYW

B, AT LI B E B N AL HE KR E
BRI MR, B FARIMKSEERE K,
[FIB 52 PR 4 1 BT BR , AL B IR B AR 23, N &b
K FRE BRI L ES Y BE A B EW AR
B, R E RN XA R A R ER L 3%
NEBRAM T HEAYHERBIR S, BFERKE
B EMES MR Y + A N B 69.8 mg/kg
HZE 84.7 mg/kg B, L FESYHEEH 5 375 N/m’ 1
F 11725 N’ T EKBIWAEY RN 5 HBEHES
N¥EBEFMHX™ HNHARDTK, HFHUR
. FE M A N BE(NH,NO,,15 g/(m’-a)) 7E 6 £
MR EHERBREEBREMEYE R ER
&7 76 B 3R (40 g/(m” +a) )N KL HEH, 4% B B9 B
BE BB ERE.

T BEIEE R[] N U0 RE 6 B T B R B 7F
& BT i # & (Intermediate disturbance hypothesis,
IDH) .IDH ¢ IR TR AR A BB R 45, 21 8
HHNELESEL . CUAAN, X TREZHEE T LAY
THRMBMI A Y ZHEN, 538 E M E N T HRUE
PEEFHNBNYHBURE, BB TRENAE
YR MPSEREMFEENTIRAFES TR
KRR E R BN ML E Bk, el ER
KEEMEREME NI UAIRESRER
—FFHREF, B, PEMN N UM N RRERF L
YL, X 5ARER—5.

32 ABERZEINEMN

ARES RGN N VIR N ARMER, XE
HTREMNFERR ESER NFTROIEE IR
THAARERE” EARR D, HERT 4 54

SREBEREVNERENRRAE HHEER
& HEAREZERBE RS B SRR
RARMBRA EEEAES, BB PIE, +ES
Yy BETE O A5 B SE PR 0 KRR s TE FROMRE L, £ ot
A B B A IE RO , 2 RUPK U AR X 57 3 B B
fb— AR P WERMUNER EEHRELEDR
WE R (RERABH), RAEEEW NFE
HPLHE EEREK P EERENRATHRE
W N KE#HES Hi, TUER, EHRNRE
Ab TR (8], AT B B BRAREE M, AR T B2 A
THESARGEEERRANERARER , ETRENR
B T M IE R Bl 5 8506 AR AL 72 .
3.3 HERBYE
E—ERRRIAN, TR BHERRES R4
EWHB AL EEESEN, HEISY BT INE
BB TEFRNEEH, BB ER: S RN R
EFRHRERBREARER S, T F XN LR B E
REERTBEREE R TE B KE; 575,
EEEEMNE FENE NLE EKRKFIFERIAR
HHLEENEEHRERFHNEE . U LSRR B
T N UTRE R RN X R AR B 7B A B
RPEE MEERBERNKBPESRETR
(LTER) 1,9 #E Mt N b, &M A4 Y & b xf B
A AR E M, B 9 FE LS , MARARKREY R
BEE NS ABRKEMMBE D, & NGB RKRE
Y& 5%} B b B E
3.4 N TUBEXS L 383 % m L H B4 8RT
341 3B IEARAXNSTABRBEAEANRILET
# & 4L
BIEATEHRARL RO LT LHEKE
BNEZEREREMNKUAR(RIL), HESEME
NLHEMFESNSREES T HM, MAERKR
EEE NAET,MA NI, pH EILHAIK; #F
e, ERMAHE BRTESENA I N, F5
EENLAET,HMENBRBEERTXR, MLER
EUHBE MR TUESL, BN LB YHEN TN
EERE EFEUME, XA N TR AT 588 1 Xf
TEENAEHRBRZEF RS ER— 13
HIYBE CIRRENTBET LESYWANHEE
Hiz—.

®3 NBEEM S E WA N pH EHIRW
TABLE 3 Effects of N addition on soil available N and pH in SD

X} B 1%

7 ] F5

NO;y /(mg'kg_l) 4.29(1.34)¢ 7.00(1.71)b
NH; /(mg-kg™") 4.93(1.42)b 3.40(0.43)b
pH 5.16(0.03)a 4.88(0.14)ab

8.75(1.02)b
4.20(0.42)b
4.88(0.09)ab

8.83(2.43)b 12.92(1.57)a
4.93(1.50)b 6.91(1.25)a
4.75(0.14)b 4.66(0.15)b

HRTHEH 2003 F 11 AM2004 F2.5 A SKBEBEERNTEYEFEEANFRER ARTRERTEREE, P<0.05.
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TABLE 4 Effects of N addition on NO; -N and pH of soil solution in forests
X B8 f& H (=]
= XAk B £t Ak Z XAk biEgaral £ AR Z XAk B 3 HK £ oAk Z R
NOjy /(mg'kg_l) 6.85 2.63 2.63 13.67 5.03 6.72 11.28 13.19 8.93 14.06
pH 3.83 3.95 4.04 3.81 3.96 3.87 3.78 3.87 3.93 3.72

A N BIE Y 2004 F & RECHE A F {8 ; pH 25 2003 46 7 A 2004 4E K 1 48 R BB F 350 .

3.4.2 Niafehusl

WEB RIS, —ERENK N TUREX &Y
BEEAAMM, BEIEM NTIENSERMER
Mt PR LT RERE FTASRAR T AT
TNgfm " HANESREXTNBENG, T8
NO; I H AR BAUMBRIIEN . CHIEHER
B, B F L@ =4 TOFM NO, ,Ca™" Mg %
HEHE TR M 0 R P ca®* W
IR RN LA MRS, LRI Rk A
RSN+ R P F R AR AP (Mo HI PH
R 13 pH (MR BR AP /Ca’* HLARE ¥ 7T
VERR AR T SRR AL FE 7E M R AR E 147

B, XA R RS WA A R, B
F400 ZFENRP IR ESFRERE T . R4
RBEZRBRBEAR NBARES, HLBXBRE
ENEERARAUNEGEHEBRANFTE HARSE
MARFIRS AR 2 15, SRR L N Z 40 IR
DS T B M+ AR S R X E T A
FTHLNFEE NHERMKPREESER,EF NEM
FHAEEE Bt [a) MR A AL B MR B R X R sk
B RN . T AE 32 N OBR ) 80 ™ E Y £ Ak A i
B, REREE &R SEE N, X A5
N %5 AR TR #b 2 B IE 2% 00, T B ] DA7E 8% & w9 A
T v B AAE G R B B ) AR B R

RS 5 HEAR , N Ak 2388 B i B9 {5 280 0 F Bf Ji] R
B M tel A NamESHARERE, BAEiX
HNBEHZAN - CREH NBAR -EEH N
BFEMESRERF AN, BEBIRERIIEE M
FEKFHM NBMALESENNHRZE=F 7
BN .

B, BT AR, N UT K OF (9 R B 20 A B &
G A E K Ab P [a] RS R R W, AR
LOTREHIR B T A S RER N MAREX N U
(B 37 , Aber' ™" JAgren 208 1 T |l I B 3Tt 4R
T AR 55
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