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21 NALHMARWESHOETURE
Table 1 The annual variation of NH,' -N in sediment of Lake Dianchi
LWFEFIS 44 BKRE B/ME TRENK
Annual average Annual variation Maximum Minimum Coefficient of
(mgkg™') (mg kg™") (mgkg™") (mgkg™") variation( % )
# 2 Surface 76.02 40.21 ~ 121.9 172.9 18.71 52
2 Middle 83.76 54.52 ~ 119.1 192.2 29.55 46
J& 2 Bottom 63.93 41.86 ~ 80.72 123.8 18.99 43

BEMARE FE RENRYEESASE
B A5 4L 3 BB 43 B 28 : 40. 30 ~ 156.2.55.59 ~135. 4,
45.61 ~93.31mg kg ' , XEMPEN RO &AM
BABEK(E24), RENRYESHSEL 2003
F£6 ARF,11 AR, PELL2003 F£9 ARH,
2004 £ 2 A BAK;JEE UL 2003 4E 7 A B % ,2004 4
1 AR,
IEURIBRYESEIEAXNBMK, X
EWR . EEBIBRYEEENTAEERZ N
26.26 ~—85.84.32.75 ~74.64 .18.99 ~42. 75mg kg~
(H2B), IRYEEAZEEXRELL 2003 9
ABRE,11 ARE ;R 2003 47 AR,
2004 4E 1 A B KRR L2003 4E9 A B 5 ,2004
£4 ABE,
PENNUATBYESASTEER, X2+
B REBHBRYEERNTAEERDH K 64.30 ~
172.9.87.98 ~ 192.2.52.19 ~ 123.8mg kg™ (&
20), R BB KBV BRYEAEN TR
20034£ 7T AZ9 AKH,2004 £ 1 RE 2 AMxX
B,
FHEHURRBR PR KRB RYE&ESANE
LB 4 5 K:18.61 ~ 169.04,29.55 ~ 114.1,
38.74 ~86. 19mg kg ' (E 2D) , HiHHRBZIRYE
SHEXEL 20036 AE 7 AMXER,2003 4
11 A & 2004 48 2 A MXTEAE; R ELL 2003 48 A
B ,2004 42 A BK ;KRR L2003 47 ARE,10
AR,
BHMNSRIAYFEZESBAABREHMMEL
AR, IIBRYESHEMWIE2003 F5 AZF
2004 E S ARRUHENWBER  EENEBH—
H(E2E), RE . PR . ERBILRYHLAN
A5 4L 5 B 4> B K. 33.38 ~ 136.0.30.98 ~ 114.2,
25.15~105.2mg kg ™', 2003 4£ 9 H F 2004 4£ 5
AXBNPE&SEMSEEN KMot BK, X
BUBRYESENSRLI200346 AKE,11

A®ME;FZLL2003 48 AK®,2004 52 A
BE;ERELL2003 F£6 A B®,2004 2 A
B,

EH2E&RZXA ARRBEARNERBRYESA
AR S DL AT B 2 S A X /S, B A B 8 R AR
BX. B 38 FEN FEMRHLRKAEE
WA S B 4 5k 20% ~ 51% ,28% ~ 37% .23% ~
26% \28%~74% 32%~46% HER >HE>KE
(RE2f%1), B TFRERBFLTBERIL. &
BN 1a P, F—HBR—A S AR ERIVEY
EERIELEFABE AR—REMNAARARERK
AT EERAIREFEET AL, X 2¥m
B.ORPEHERAEEFHMERE L BB
RAFFIE, BHRBEAZTRANRZE(0~5cm) >
FE(5~10cem) >KE(10~20cm) , 2T XA N
RE>EBHER.

2.3 RtRBRYRSEANZTEHTELRE

R2RBTHMBIARYEZSAIBRERARMA
BB EER, B TESEE IR S5HL, &
KM 1a B, [/ —e B FE— A SRR B RIUEY
EEEATRERADE., BRARMNAR—-EBK
NARYPESEIBRBUPENBR I HRMK,
mEgE FE.BEH-0EIRDEEATEER
ABE XSV RYIIHE . AEREFBEAR.
FEERBRKEX, HEAZANFEFLHETRRAN:F
K (115.3 mgkg™') >MEHE(77.65 mgkg™') >B
FH(71.30 mg kg™') > F A5 (64.93 mg kg™') > 3} 1§
(43.63 mg kg™ '),

2.4 NHRENAY- KEFAESEAHXR

HUiRYESE(S-NE -N) FBR 5K &
EAEE(WNH;-N)REREBEXEHX(EI),
RPHEBIIBRYESANKBEESRAETRERN
ZWh VBT EERAIBREMKEPESH
MER IIFYESEAIKEEN—-TEXHE
FPE,
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Fig. 2 The dynamic variation of NH, -N in different sites sedi of Lake Dianchi
%2 RARARWRSANSATLHE
Table 2 The spatial variation of NH, * -N in sediment of Lake Dianchi
HRMEX
5% Haigeng 3} 8§ Dounan ¥ E# Luojiacun 5 Xinjie B M Kunyang
Layer of sediment
# 2 Surface(mg kg~') 75.59 £38. 44b 52.72 £19. 15b 114.9 £29.90a 60. 64 +44.77b 76. 27 £35. 08b
2 Middle(mg kg ™') 89.03 £27.29b 48. 88 +15. 19¢ 133.3 £33.08a 72.55 +28. 06b 75.03 £27. 56b

FEJZ Bottom{(mg kg ')

68.34 +13.62b

29.30 £8.170¢

97.78 £22. S51a

61.61 +17. 50b

62. 61 +19.95b

R SPSS Bt R — T ARNEFBHRRLERB¥,p<0.05 Note: Comparison of different sites in the same line uses different small

letter. Significant is tested at p=<0. 05 using SPSS software analyses
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Fig. 3 The relationships between NH,” -N in surface sediment

and water NH," -N in Lake Dianchi
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AN HMTRYESAERAEVNEN
KEREH , BFEHTRELMETHEEL, 5H
R, W TR EE R ELALHE
(P AR F R AN RN A5 ANTR
hi. RBARYHPESEANFITRN
74.57T mg kg, RAKPESH T RN 700 L4,
BRI EER EEKETERFBENES
EaBER, MARFKEKBRERM pH B8, Bl
ERBESEHBBHB KK, RYES
ASRSKGRESHATBEEBEEMK(EI),i#
— SRR ES R TREKGEESANEE
REMEXRMBEFE, MIARYESATERTH
PR FEKER RN EF R BAMNER, AR RAK
BESASHER BBEEHX" , RHUHABT
BY- K FH&ES BT R ERENERMEE
MBEZAAEENER BRTHRRYESAEE

HRBR™ MESASRNLERARYBENE
B, EEABAE NH HBERGEH pH, BB LEEH
KEES, H LW KD NH, BELSE, B2
K, i FEBRNBER, pHHRBERERETER
B, EAMRP ABXENEYVEESASRS
Kk pH BB FEHRX(E 4-A) , Ktk pH 5FEAY
AYBRERBENAMERX(y = -23.006x +258.67,
r=-0.541" ,Sig=0.00,n =60) , #f — T HE M 5
BYgsEks_AEmIBAYRERNEERER
Z—. BXRUBRYHTRAESHOHEERRHH
REKMWEWET#E—FHR.
3.2 WitMRPESENZTEAINH
REWRREZR, NUBRDEERAIRETRY
nEE ASREFERRAXY, WK
MESEABRVAREEMAMERAESENS
MAEH(E2,%2). ERIBAVESHAIER
AAPRH>BESBHA>FH>IH, 50K
MERSRYSHFASEHEAEMN , SFARAK
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BASHFEREEDHEX, PENMLTFEHL
R, ZIAATEEEB/D, WKER(6~Tm),
KERBDEN BREFOILRYBILED, & F
NBRYMEZENTLE, NRYEERR, BEDE
RN REBEHENERS, AANTFHEUR S ®
AR A Tk kR R B O )
ZEFENHEMNA, SBETHLERNEER
(NH -N)BRBYEHAE e, Bmisy
GEERTERE W AKBESEARKNEH
B HEFRBHEXNBN, H—FRATHY &
SEAMHMURIBELE D, BEALRR
WG KHe RS g = E, B U0 R W B8 A K ik Bk
REEE T AL AS R AESASR
(A2)yER AMEREKER, ERKTEHR
HBR REBEER BHESERE MR
BHUBHY, BTESAREREKWE
EERR, REESHAEELREAA, BHifi
NRYEERATFHEBRARTENUR. 38
MPFHFTEREXLEFANAKBNER ,BRE
EEESEMARARRERE I ERETEU
ENERA AHRBRUBEENESETB A K&
FLOEAFEOBERE, W 0H IR
VWREBER(TBRYEENT 30 cm) , B FAR
X, HAERSHBL, LBRY RGN RZRE, R
AREHEMNENAMIBEYESATESER
THMUER ARETERREBRK  #—-FFY
I EMBFEHEURESEAMN L R EBH L
B, BEHAKRS D HEKENALHEHD
BA#HEBERP BHHESEAMNSTRLH
B AR, BB R AR,

BB YESASRAETRSRANERE
(0~5em) >HFE(5~10cm) >EKE(10 ~20 em),
XERANTRE>RENER(E2,%2), %2,
FEIBRVESASERTRERE, BWEJLFEMR
m Tl b R B R R, 835 B E A 3
£ 10 em AP gk 75 280 BE & U0 B 3 BE A 38 n 7 386 K,
HMTFRE,APENAYERRERERR,. R
GEE FRWEAMELER, AR ME NO, N,
NO, -NEME&SRFMNEHIL, FAFEZ K
HWHERDN, ZREZHELZTREIBYES
ENARUXERABRYER", BT ERRY
BAERAME LB mE K ESE TR pH, ATt
NRYBMNBN W™, FXARY-KER
HABWHEEARKEMERERKNE LSRR

Fitt—# M.
4 4 #®

HMEDESAIEREY JIAYEKRARX
BASEAERENNEZEL, IRYESERESE
HAZRK, FPHSBRFEEALER 455 ~
170. 1 mg kg R E TR KB BRYES AT
ALY B 4y Bk 18.71 ~172.9 mg kg ' .29.55 ~
192.2mg kg ™' .19.93 ~123.8 mg kg ™', Mk E
FRARAREO0~S cm) >FRE(5~10 cm) > KZ
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ERUIBRYESA TS EUT XN MEEHE
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SPATIAL AND TEMPORAL VARIATIONS OF AMMONIUM NITROGEN IN SEDIMENTS
OF LAKE DIANCHI, CHINA

Chen Yongchuan'? Zhang Degang'® Tang Li''
(1 College of Resources and Envir I Science, Yi Agricultural University, Kunming 650201, China)
(27 Institute of Tropical Crop Science, Y Province Jinghong 666100, China)
(3 College of Sciences, University of Honghe, Yunnan Province Mengzi 661100, China)

Abstract Sediments play an important role in nitrogen (N) and phosphorus (P) cycling and eutrophication
in lakes. Spatial and temporal variations of ammonium nitrogen (NH, -N) in sediments were monitored for one year
(May 2003-May 2004 ) at 5 sampling sites ( Haigeng, Dounan, Luojiacun, Xinjie and Kunyang) typical of Lake
Dianchi with the aid of the GPS technology, for analysis of characteristics of dynamic variations of NH, -N in
sediments of different depth, different times and different regions of the lake. Results show that the NH, -N
contents in the sediments averaged 74. 57mg kg ™' and varied in the range of 45. 55 ~170. 1 mg kg ~'within a year.
It varied sharply with seasons, showing a general trend of being high in summer and low in winter, but the trend
differed slightly from site to site. NH, -N contents in sediments also varied significantly with depths, showing a
trend of surface (0 ~5cm) > middle (5 ~10cm) > bottom (10 ~20cm) in summer and of middle > surface >
bottom in winter. In three layers of sediments it varied in the range of 18.71 ~ 172.9 mg kg™', 29.55 ~
192.2 mg kg ™' and 19.93 ~ 123.8 mg kg™, separately. In terms of mean NH, -N content, Luojiacun was the
highest and Dounan was the lowest. NH," -N in the sediments showed an extremely significant positive correlation
with NH,"-N in and pH of the waterbody, but a significant negative correlation with available-P in the sediments,
which indicates sediment NH," -N is the source and sink of NH, -N in the waterbody and influence release of
phosphorus from the sediments.

Key words Lake Dianchi; Sediment; Ammonium nitrogen; Spatial and temporal variation; pH; Available-P



