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Abstract; With rapid rise of human activities induced active atmospheric nitrogen, the atmospheric nitrogen deposition has
increased significantly, and consequently response of the ecosystems has gradually become obvious. The study of the impact
of nitrogen deposition on agricultural ecosystems can supply the basic support for the N cycling and budget calculation and
guide farmers applying N fertilizer scientifically and reasonably. Furthermore, it is expected that the study will provide basal
support for in-depth research on the environmental effect and bio-availability of nitrogen deposition. Atmospheric
precipitation and N deposition were collected in a one-year period (from 2006 to 2007) in Yangling and Luochuan County
in Shaanxi Province respectively using APS-2 A model automatic sampling equipment. Total nitrogen, monthly variation and

the proportion of various types of nitrogen were monitored and analyzed. The results showed that the rainfall in Yangling in
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2006 was 507. 8 mm and the total nitrogen was 20.6 kg/(hm’-a) in which wet deposition account for 93% with the amount
of 19.1 kg/(hm’-a). The remaining parts of the total nitrogen came from the dry deposition with the amount of 1.5 kg/
(hm®-a). Nitrate rate was 7.3 kg/(hm’-a) , accounting for 36% of total nitrogen. The rainfall in Luochuan from June
2006 to May 2007 was 579.5 mm and the total nitrogen deposition flux was 12.7 kg / (hm’-a). Wet deposition of N
reached at 11.4 kg / (hm’-a) which accounted for 90% of total nitrogen. On the contrast, the dry deposition was 1.2 kg
/ (hm®-a) , accounting for 10%. 69% of total N deposition fluxes was nitrate with the amount of 8.68 kg / (hm’-a).
The differences of N deposition flux and nitrogen forms largely reflect the N resource was come from the agricultural

production by the human activity in the regions of Yangling and Luochuan.
Key Words: nitrogen deposition; dry deposition; wet deposition; Shaanxi Province; atmospheric deposition

KRR N VIR URE(FRERMES ) T Uk, JiEP K N E25 NO; -N.NH, -N FIA LA 3 #F
A, &5 NOy -N FERAAWMAEYRRERERIREY  BEBERRKR, TALTARMED,
NH, -N £ B 35 AR E 3E P NH,pF R, NS S EBE SN <100 km) ™o JT4F
Xk, B8 T ALREAKRS, 7 YRR 2, R RS P 59 NO A IS BAS N BUTFRERREE
MBS . AP R, b AT P E  EE B SR I AIR N JIME = K EH T
K, A, RIREETIEDIMMAE S R A IS N %43.47 T ¢, BUTHER 3R A WIS R MES
REMEREAESRALE N ZRANEERRBZ—", B 20 #4250 £RSRESMRIFRT N JTH AL X5
9%, EEEZR KK IUFE W K 4% ( National Atmospheric Deposition Program/National Trends Network, NADP/
NTN) F 1978 4E T4 W45 FR Bk i Ab 2 4 A, L WA T A5 B3 200 241 BRI WS MIATIEAN T E ( European
Monitoring and Evaluation Programme, EMEP ) #57F 20 142 70 20K, H P O FERBIIBA S E R HIIERE
BT, West B TRBRE N AR B KA Y 2.9 ~6. 1 kg/hm’, M S BATAE T 70
ERE R SR EAE R TR N AR T B, BH BTN N MERTEEZ
M 11.4 kg/hm®, FAEIE" %k B ¥R RS, N JBUTRHE HEAT TB19T, 18t B R RS N USRS A &
J958.1 ke/hm’  FHE T 124.5 ke/hm’ SRR o AL SHAEILTRKS N RTURRI B 228 RHEAT T 85, 18
ML KSR N RUTME A 32.5 kg/ (hm'™a) . BRPEE M FARFRIESARTRHOZAL, KLHE™E, Do
SHRE ESHER AT, FrU R RS N iR RS RERNEH BRI AEE, BEAHX 1990 ~
1994 EZHNEFEXT R X RSIBIIER AR BAESRER N R TR, AN IHE, RRBAER
Hh 3t XA PG AL B 4 AR AR R AV 1 AN R A, R P IR R AR KR G o B AT, B E A R DTRE
It N AR TR KRR AR N & & 48 N REAT ] B 3haS 28 4k, BFRE A IR 3 X F A 2808 3%
N JTRER MR , BITRE R AR R AW EX R S B, AR E L X N JIRET HMAESREH
R R BERE S R
1 HMRMRERRFZE
1.1 WS

W XA T Beva S i P IR, 983K 520 m A2 AEBIFEK & 632 mm, TR, FEEHTET.8.9 =4
R, &ZF55 F¥RE 12.9C KL & 1400 mm, BRBIES EHX, &) B THRAE ELTER, B
BALE T RERRX RS E AR XAUE, BIR 1072 m; PSR 9.2C , SEREK R 622 mm, TFEH
167 d, RE T HIRERRK LERENIERX,

R R ST B R B L S5 TR M B P, 38 1 R AL TR B RR B
1.2 H@mRESHH

RETRIIEHE R RE R AR DRI RBIZRS A= APS-2A BUREKREAD B S RHER , A T
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HLI B s, BT A8, BRI RAK R Bt . AR 2R B 3R RK IR PR AR R, B
JKSERL 10 min J5 B 35K R IFFT FREARBIER , XK RBUE 4 0.2 mm/h T &, R ITFE R
BE#2% 300 mm, BEALKEMERN 150 mm,

M 2005 4 9 H 12006 4F 6 A FFIR 5 FIX45 8 FIE ) | B IR s R M. FEZK ISR W BIR R A=K
KK H 8:00 ~9:00, REMKEEAKES, ME BARFUSE S0 mL H &, BLKERNERNMATOm 2=
BZH1 100 ml K MIRA W, FISRRIEAE IR, BB UGEA, MHIAEERN. TEAE—R5F 8:00 LR
2,08 ENAMRERR, BARER, FAZEEK SR P ETIRER KM Sl — B AR RSP, kY
EHZ S0 ml, REAEREKERET 4CHRERFN, BESWISIIINERER P NH -N,NO; -N &,
— B ERMERE N RIS AR NBUREE, B NJFEE N NH; -N,NO, -N JiFEEHmA,

TEIE N2, B E AT, SE Y 25 Yk A R g R IR IR, RO T U, B TR
{OTERRTF 10 pm HFRRARE , ARBEE T ITRERNRERMRZ AT 30 pm,

2 ZR5
2.1 HEMXFERE N JiFEER

WX 2006 SFHRERE X N JiFGER &K 1, HEHX 2006 4 AFFEME N 507. 8 mm, 5 N JikEE
B520.6 kg/(hm’-a) , Hrh N BUBEERE N 19.1 kg/(hm*-a), 5 93% , LW A NEE R 1. 50 ky/
(hm™a) , 5 7% , T{TPUMEE"S R AR N Y 82.8 ke/(hm™a) , TULE SR T 67% . JLEIT
BRI KASE N FUOSREEN3.4~7.6 kg/(hm*™a) , Poor &S s E S AN Tampa Y70 O 31X FIRIT
FERIBFSE R, XX VTR N BB R 7.3 £1.3 kg/ (hm’-a) , HAPBUTEH IR 56% , T VIR TR E
44% , Woodmansee I %€ T ALEFGH M2 T R B RIEMIX 7 N TR IR N A&, WUk N A8
EHFWELE 1.5 ~7.5 kg/ (hm™a) Z 8], FUIMELE 0.5 ~2.5 kg/(hm™a) , FIHZ T, K E LAY
N BT LR X . XA X TRESAE —ERR, L EEMEE Tampa B O X ERE TERE
HHEX, =SHKRN BT RREEREW T B BX =R P HEE K NH, \NO,  HNO, ¥ 1% fff | SR £ 3% K AT
. MPgdLX BARZVAERKWEW, SSP[SBEREFIEFEE ,BEHTES TR, BBRHA =PI
9 NH, \NO, . HNO, fy S5 I UL X L R AR 38 KM R S5 T BLUTRE, Bt NGB Rl M &84, 28
NH, \NO, \HNO, [ %= 53 1] AR 8 2 75 P T B B TR DR o

®1 HEMBNEBAS NIEER
Table 1 Nitrogen deposition flux in Yangling and Luochuan County

8 & Nitrogen deposition flux

EN i
M Sites R Rainfall (kg/(hm’+a) ) (E g/(ﬁﬁﬁ;%
3 m”-a
(mm) FERHA N N ¥R NH; -N NO; -N Total nitrogen deposition
Dry deposition Wet deposition
%% Yangling 507.8 1.5 19.1 12.9 7.3 20.6
# Il Luochuan 579.5 1.2 11.4 4.0 8.7 12.7

2.2 HEHX N JFEPEIES N X LA

M HLIX 2006 F R N JiREHETEA N ZEFE K 1, 2006 48 N JifEEEH NO; -N K 7.3 kg/
(hm™a) , 5 36% ;NH; -N % 12.9 kg/(hm*a) , 5 64% ,
2.3 WINXERELX N JiREER

¥ JIHLIX 2006 4£6 F 22007 4F5 FREME ARSI N JiERE LR 1, MWATE )X SRR E A
579.5 mm, & N Jif45EE K 12.7 kg/ (hm™a) , H b A N B84 1. 2kg/(hm™a) , 5 10% ; N B U &
BW11.4 kg/(hm™a) , 5 90% , 4 N i, NO; -N JifE @ E K 8.7 kg/(hm™a) , 5 69% ; NH, -N i@ & N
4.0 kg/(hm™a) , 5 31% ,
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WIREEE LB IE 12001 ~2003 4E N [ AEE K 24 ~28 kg/(hm®a) , £ F % NH; -N, 5 62% ~67% ;
TO7G B X ) bkt N UTRE R 82. 8 kg/ (hm™a) , Hi NH, -N Fi#k 65% ,NO; -N Tk 26% , B HLE Tk
9% , VLB BRI BUTHE TN S M AR N 27.0 kg/hm” IR UTFE DL NH, -N N, 5 47.6% , Hik
B NO; -N, (5 35.1% ,HHLE G 17.4% , ZEthiE %1991 ~ 1994 4 %47 e A 1, K 8B A8 I = # A JR 0T
FERSTEH, S B UTREAERARBREN N N 6.3 ~26.6 kg/hm’, HHLIEER N E, 5 66.3% ~
88.5% , WEFMRX SEHEMXAFERE N WRIRE, HE S NH, N RREL, X 55 M Rs R R4
[, &I A WILL NO; -N hE, HERZIIE)I&A NO; -N WU RIFA & FE %X NH, -N § &
HXBD , RHZ R R HENA RS, BEE S N 2 NLKERIELBD, E b THRAERD, 25+
) NH, B8 EH TSI, BEMRAETHE 12a §iHE H,NO; -N B i) ERIE A B, 12a Bt
B L,BREEHA T KENMKRE, LRRS RN IZFEN, REMEDA RN ERANANRHITNE, LEFL
LT EEIEA N M,

2.4 iHEMIX NBIIME A sS4k

Yo HiLIX 2006 4F N {8 UTFE A s ILE 1, @ XBERMAS N BIMEEEELEPE6 ~9 Afh,X
AN AR FETR R Y 351 mm, G 2AEMETRER 69% ,6 ~9 A N UM EE 4 15.3 kg/hm’, 5 24F N JTREH
80% , WEEFEFRERIEN, B N A1 NH, -N,NO, -N FUiFE AR 3N, 2006 4F 1 ~2 B JopEm kbR
A N BUIRERRA,3 ~5 ARARTHERRS, N BIEEEN0.4~0.9 kg/hm’ , A BB FHFHEL N
TR YTt A3, 4 1.8 ~7.7 kg/hm® , B NH," -N iR & K38 N E . NO, -N 3B 8,9 A LURKE
P 28 N B UM & BREEA , Bik9 9 AMEAHYEMN TR, N KRIRFEE R ERRT &—i
BRH9HGEIE 2 FIETR 8L, YIEIE 8 K, FE— SRR, X B | N BB e s k. 6 AHIE
R Y MBEAE S5 AR RIEYE M N JERE, 7.8.9 A= A2 Y BASHKIEY (BE.4S) B N E
A, 10 B4 SUR/NEBFEIR R X5 A EEE A, BEEED, BT N JiHER LR NH; -N §#it
PR B, X BB LR A A, BRI NI IR BN KR BIIMETLLIRE—EM R RS T, A
FREARZNRF. BEXIIRAAE M T SRR X R T R 2 Fi , 78 S BAE YR ATERAE T —2F
EYHEFREEMER L, AR T R R DIEEA L,

~ S — A& Nitrate 7 160

‘e 8 A% Ammonium 7 140

ij) 7 - e E4 Total nitrogen - 120 =
@3 2 - —e— [&Wi& Rainfall 4 100 Hlmg
&= ° [ 4 80 B=
BE 4T g
=8 460 EE
zZE 3 é

g, L - 40

L5

sl 1 20

0 0

2 A4

The month of monitoring

B 1 BEHX 2006 4 NIBUFEA siEil
Fig. 1 Wet nitrogen deposition in Yangling in 2006

LA M X 1994 1 42 55 2006 4F N YRR (32 2) K E,2006 4EFIFET 2 H 1994 £ 128.3 mm, H 1994 4F
BIRETR AN N IR RS (B 2) BRI T 3 MEE, 7312 4 5.6 ~7 A 10 A4, 2006 4= FEwH
EEEFE6~9 AR (E 1), & N JIFEEdA TN, B LI BRI/, N 2.67 kg/ (hm™a) , B¢
BRI TEREKHYR NO; -N, 3K 2.74 kg/ (hm™a) , BRI FFT 0.07 kg/(hm™a) .

2.5 )M NI A shA 4k
&) 3 X W B B N SR URE R shaRZE 4L LI 3, 381X N YR Uik E B R & e R E, B
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91 o AYAE Nitrate — 100
T8 L SR, Ammonium
E 7 | = 4 Total nitrogen - 80
mmg’ 6 L — [ & Rainfall 2
BE s 160 g E
&C} E=
o 4 &
BE 40 &=
2 3L =
z Z &
é‘- 2
Z 1
0

2 A4

The month of monitoring

B2 HEHK 1994 4 NIBUIRE A sh A2 L)
Fig. 2 Wet nitrogen deposition in Yangling in 1994

BB SR X BEAAEM, FERETLE 6 ~9 A4y, XA KRRy 517 mm &5 2 24ERKE 89% ,
BT N B JTERY 9. 1 kg/hm’, 5 B W B IR TR 72% o N BT R IGE M BT B4, R 5.1
kg/hm’, 9 A4y LAJE REEREM R, N R JTFE B B B0 XM BTE—HRSETIRES Ah, RBIFE
AR, HAR AR AR XA

£2 GEMIK 199401 .5 2006 SFREFRBR N RIS
Table 2 The comparison of wet nitrogen deposition and rainfall in 1994 and 2006, Yangling

4} Year P& & Rainfall (mm) NO; -N (kg/(hm?-a)) NH, -N(kg/( hm?-a)) T-N kg/ (hm? -a)
1994201 379.5 4.2 12.3 16.5
2006 507.8 6.9 12.2 19.1

1994 SEHCEH B 2 HE , 2 EF ERIEC:RAXRTBIEMARBESRETHAR  The date of 1994 was quoted from Nitrogen added

to ecosystems by wet deposition in Guanzhong Area in Shaanxi of Li Shiqing, Li Shengxiu

~ 9~ — FHAR, Nitrate 300

A 8 B(AS Ammonium | 259

<7k mmm 4% Total nitrogen g
< 6 —— TR Rainfall - 200 I =
L s Bz
&= - 150 8 2
Z%E 3 100

[*]

1L

= 0

2 A4

The month of monitoring

B3 #)IHX 2006 4 6 A% 2007 4£ 5 A NIBUIFEA sha2

Fig. 3 Wet nitrogen deposition in Luochuan County

2.6 fpEmIX N B EhAEA

HBHIIX 2006 SEFEDA N A S 4, FEARTE S N JUREP B9 LALLM, 1 ~3 Al T T8
D HA BRIV LER], BERETFRERREAMBEE 4 ~5 AHA T —ERNBEKENED, Ak
[KHTHWRELA THRAMGE, BREZERESEGC ~9 A, XENENFELEA NHBED REFT 0.01
~0.03 kg/hm’ FBAR/KFE,10 B4 LAUE A FF 2 0.04 ~0.09 kg/hm’ , FEFR, Bl $4E 00 B G 2KR4F
R N £ B B RS, T SRR A RAE T A R AT B (BT F4ER A TSR, G F4FMA 70 ml Z
Z BRI 100 mL ZRBKIR A HFIRIENE , FIE TEMHBEDEE) . BEPEFEENFEZFEFHE, M
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AEFTEH B, B3 A 12 AR ES(SHE 41% 1 39% ) , 2t A B1E 60% ~80% 2 8], 1
70% . SASE3 AF12 AH45515 59% 7 61% , HE ABTE20% ~40% 8], F3 4 30% ., MRagES"" %
FUIBTLIRIR N 0 T-UIREHEAT TS, BB T-UURE P N i 3 Fh EEIBAS N N SEIEAS B & BUTREH
31% 24% F145% |,

M O &% Nitrate
05 74, Ammonium
W H4 Total nitrogen

04 |-
0.3
0.2
0.1

NYLFEE &
N deposition flux (kg-hm™)

- \m
10 11 12

8 9

0

MW A 1

The month of monitoring

B4 BRI 2006 4 N EAASHELL
Fig. 4 Dry nitrogen deposition in Yangling in 2006

2.7 )X N B shAEA

W X W A P A N B sS4k IR 5. B 5 frs N B SRR AL A R B, B R B
2006 4 6 ~11 F LA NO; -N PR, NH, -N fREF T EBARKF, SABA7EIX BRI B9 = UR BB , ok B RV
REL;12 A3 2007 4£5 § NO; -N JUREBRAR T R, JLFE ZFU0RE, T NH, -N BUTRER AV 2 70, 77
Berg RIE R BIR R, YR RELHTR. BEi, K& N M BE EEES FRERR™  REEX
B B BRI , LB H7EK N B ™ , RS N FUIRRESR >, S RE A R N Fi
FERE, FRAERRRE, XK R0 THEBX )X —AF R, B X ERERE LS
A AR, 3 VT BB R LN b R R 25 B, IR B R R R, R A N Ml B R A8 A
—B MBS

0.6

[0 #H7% Nitrate
0.5 ER A5, Ammonium
0.4 W 5% Total nitrogen
0.3
0.2

0.1
6310716

Nt R
N deposition flux (kg-hm2)
S

MW A 1

The month of monitoring

BS5 %MK N LA A
Fig. 5 Dry nitrogen deposition in Luochuan County

3 g

BBHLIX 2006 4F BRIy 507. 8 mm, B N YL & 20. 6kg/ (hm™a) , f124 T 51 kg RFE . )11
X 2006 4E 6 J ~2007 4 5 /I MK 579.5 mm, MU E S Y 12.8 ke/(hm®a) , 404 F 32 kg JR %,
XEMABRBE N NZSREBNER. PRIy X, BUIRA siAZE R38R F 2
HBTE 6 ~9 Ay, i A N MEA KB, NO; -NAAH Y UIRE, NI -N IR X ERAE ST
%130 X B A g s X RO IR B A0 NH, iR BER T, FEIFER R SR M 8D, X
BB T PG R X TR R R B BT

hitp : //www. ecologica. cn



73

EEE F RERBEKRELRARE TR R RR PR 3301

References:

(1]

[2]
[3]

[4]
[5]
[6]
[7]
[8]
[9]

[10]
[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

Wang X Z, Zhou J G, Gao R, ez al. Dynamics and ecological, significance of nitrogen wet-deposition in Taihu Lake region-taking Changshu Agro-
ecological Experiment Station as an example. Chinese Journal of Applied Ecology, 2004. 15(9) . 1616 — 1620.

Seinfeld J H, Pandis S N. Atmospheric Chemistry and Physics. New York: Wiley, 1998. 1326.

Aneja V P, Murray G M. Southerland J. Atmospheric nitrogen compounds:; Emissions, transport, transformation, deposition and assessment.
Environ Man, 1998, (4) .22 —25.

Comeuna S E, Jickellsa T D, Capeb J N, et al. Organic nitrogen deposition on land and coastal environments; A review of methods and data. Atmos
Environ. 2003, 37 2173 —2191.

Asmna W A H. Van Jaarsveld J A. A variable resolution transport model applied for NHX in Europe. Atmos Enivron, 1992, 26 (A) . 445 —464.
Galloway J N. Acid deposition perspectives in time and space. Water Air Soil Pollut, 1995, 85. 15 —24.

Twonsend A R, Braswell B H, Holland E A, ef al. Spatial and temporal patterns in terrestrial carbon storage due to deposition of fossil fuel
nitrogen. Ecological Applications, 1996, 6. 804 —814.

Holland E A, Dentene F J R, Braswell B H, ez al. Contemporary and pre-industrial global reactive nitrogen budgets. Biogeochemistry, 1999, 46
7 —43.

Haynes R J. Origin. Distribution and cycling of nitrogen in terrestrial ecosystems. In; Hanynes R J ed. Mineral nitrogen in plant-soil system.
Acatem. Academic Press Inc, USA. 1986. 1 —51.

Lamb D, Bowersox V. The national atmospheric deposition program: an overview. Atmospheric Environment, 2000, 34 . 1661 — 1663.

Erisman J W, Hensen A, Mosquera J, ez al. deposition monitoring networks; What monitoring is required to give reasonable estimates of ammonia/
ammonium? Environmental Pollution, 2005, 135.:419 —431.

Zhang J L, Yu Z G, Zhang J. Wet and dry deposition and its influences on marine ecosystem. Marine Environmental Science, 1999. 18(1) : 70
—76.

LiYZ, Zhu T C, Jiang S C. Nitrogen Deposition in Leymus chinensis Grassland of Songnen Plain. Grassland of China, 2000, 2. 24 —27.
Zhang X F. Atomospheric nitrogen wet deposition and its effects on wetland water environment of Shanghai area. Chinese Journal of Applied
Ecology, 2006, 17(6) : 1099 —1102.

Zhang Y, Liu X J, Zhang F S, JuX T, Zou G Y, Hu K L. Spatial and temporal variation of atmospheric nitrogen deposition in North China Plain.
Acta Ecologica Sinica, 2006, 26(6) ;: 1633 —1639.

Fan JL, Hu Z Y, Zhuang S Y, Zhou L, Zhou J, Wang T J, Liu C Y. Observation of atmospheric nitrogen deposition into forestland. China
Environmental Science, 2007, 27(1); 7—9.

Chen N W, Hong H S, Xiao J, Zhang L. P, Wang J P. Dry deposition of atmospheric nitrogen to Jiulong River watershed in southeast China. Acta
Ecologica Sinica, 2006 ,26(8) ; 2602 —2067.

Poor N, Pribble R, Greening H. Direct wet and dry deposition of ammonia, nitric acid, ammonium and nitrate to the Tam-pa Bay Estuary, FL,
USA. Atmospheric Environment, 2001(35) ; 3947 —3955.

Xiang R J, Chai Liynan, Zhang G, Zhang X L, Zeng M. Input-output dynamics of nitrogen and sulfer in Caijiatang forested catchment in Human
Province. Acta Scientiae Circumstantiae, 2006,26(8) ; 1372 —1378.

Li S Q, et al. Nitrogen Added to Ecosystems by Wet Deposition in Guanzhong Area in Shaanxi. Agro-environmental Protection, 1999, 18(2) : 97
—101.

Su C G, et al. Ammonia volatilization los of nitrogen fertilizer from rice field and wet deposition of atmospheric nitrogen in rice growing season.
Chinese Journal of Applied Ecology, 2003, 14(11); 1884 —1888.

Wright R F, Rasmussen L. Introduction to the NITREX and EXMAN projects. Forest Ecology and Management, 1998, 10(11-3). 1—7.

Zhou G Y, Yan J H. The influences of regional atmospheric precipitation characteristics and its element inputs on the existence and development of

Dinghushan forest ecosystems. Acta Ecologica Sinica, 2001, 2(112) ; 2002 —2012.

SE 3k :

(1]

[12]
[13]
[14]
[15]
[16]
[17]
[19]
[20]
[21]
[23]

ENG, KBE, BA, DIEN. ASHEARRIEDERASEE L UERESHRH. RAEEER, 2004, 15(9) 1616
~1620.

KR, T, ke KSHTRIEIEAERASRROEM. WEFEH% 1999, 18(1) 170 ~76.

BEH, HER, SR FEEMESRE TR AR ARWDEEL. HEEMH, 2000, 2:24 ~27.

Wi bR R EHE MUK IR S, B2 23R, 2006, 17(6) 1099 ~ 1102.

W, XIHE, WG, BN, SFET, SO RILTRASARIIRIR S E5. A%, 2006, 26(6) 1633 ~ 1639,

wgy, MIEX, [EFESE, A, EOR@, XIBIE. FOK RTINS, ERSRE, 2007, 27(1) 17 ~9.

BRARVE, opd:, MiE, KB T, THE ABITRBASATINE. &%, 2006, 26(8) 2062 ~2067.

M, Ser3E, HAS, WATH, U5 WIRZSKBBH S R AR AR AR, SRR, 2006, 26(8) :1372 ~ 1378.
B, FAF. BITEFRIERAKEASRETHRE. RUIFHRS, 1999, 18(3) 97 ~ 101,

HRE, TR, AR, WHE BEARNRIERRR SREATRMBINE DAAZEH, 2003, 14(11) 1884 ~ 1888,

FIER, Rtk BBl K R AR MR R AR RS RO EM R T M. A52%3, 2001, 2(112) :2002 ~2012.

hitp : //www. ecologica. cn



	07c75.pdf
	07c76.pdf
	07c77.pdf
	07c78.pdf
	07c79.pdf
	07c80.pdf
	07c81.pdf

