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Abstract: Sediment samples and relevant materials were collected of the lake in Caohai National Nature Re-
serve in Weining county of Guizhou province to study the spatial distribution characteristics of the nutri-
ents in the sediment and their changes in different periods. Fuzzy comprehensive evaluation was made of

the nutrients. The results were as follows. The content of organic matter, total nitrogen, alkali-hydro-
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lyzed nitrogen, total phosphorus, available phosphorus and available potassium was 251.19 g/kg.
11.77 g/kg, 910. 63 mg/kg, 0.46 g/kg, 19.95 mg/kgand 456. 67 mg/kg, respectively. Organic matter,
total nitrogenandtotal phosphorus showed an increasing trend from the east to the west of the study area.
The fuzzy comprehensive index of the sediment of Caohaiaveraged 4. 62, indicating arelatively high level of
nutrients. Organic matter, total nitrogen and alkali-hydrolyzed nitrogen contents of the sediment samples
fell under the category of Level 1. Available potassium content in 90. 91% of the samples reached Levell.
Total phosphorus content in 81. 82% of the samples was at or below Level IV, and available phosphorus of
81. 82% of the samples was at or aboveLevel III. From 2010 to 2016, organic matter, total nitrogen and
alkali-hydrolyzed nitrogen in the sedimentincreased by 3.26%, 1.29% and 37.11% , respectively, and to-
tal phosphorus and available phosphorus decreased by 31. 34% and 18. 87%. The organic matter in Caohai
was 6. 54, 12.00, 7.83, and 2. 81 times that of Hongfeng LLake, Wuliangsuhai, Qinghai LLake and Dianchi
Lake. Total nitrogen in Cachaiwas 2.05, 13.69, 6.76 and 3. 34 times thatof Hongfeng lLake, Wuliangsuhai,
Qinghai Lakeand Dianchi Lake, respectively. But total phosphorus was lower than that of the four lakes.
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FEOMFLLE . BTSSRI, OB RO AAE B BEE . BRI R R A 0% i T OB b, e
MRS AT . WA TUURY P A 320 & BB A LB KRN, od 20 5% 00 B Ok S 808 20T
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R T B M A B T T L v T A L R SN IR R K R AR K A . B T R
S BN EEMAAME Y~ BT ERR ARG X, i et gk, SRy
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1.1 HREHFR

FEUG AT 5 M A8 BT A R [ P A R B B R P R (26°49" —26°53" N,104°10"—104°18" E) ., #h¥A
VO AR =1 A0 B, DA T oAb, WX E A 25 km®, SERKIRIL 2 m, AN 5013 mtY L Y
b J TR R R R, BRI 2ZE K, AERIRE 10. 6 CHY L AR 950.9 mm., 5—10 A RF
K A AR B 88 %0, WX B K A HE W EEA AT IR 73 . MO IR 3. KA WA IR N 4 0
AEHO ) SRR RO R AR S, IR LRSS R S, AR RE. CORRE . KES . AR
EE T, DR S WA S, HERIREY L B, SRE T, FHEEM F 0 SR, A+,
AR FAEPE L, DUBY pH (A 6. 76.
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o EERINGS BA WA A uN A S B
/(gekg ) J(g+kg D /(mg - kg ") /(g+kg D /(mg kg ") /(mg kg ")

I >40 >2 >150 >1 =40 =200
Il 30~40 1.5~2 120~150 0.8~1 20~40 150~200
] 20~30 1~1.5 90~120 0.6~0.8 10~20 100~150
N 10~20 0.75~1 60~90 0.4~0.6 5~10 50~100
v 6~10 0.5~0.75 30~60 0.2~0.4 3~5 30~50
VI <6 <0.5 <30 <0. 2 <3 <30
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B=AXR (2)
KXOF, A NHERS B SR ENE, AHIUR . SR SR, BB A 80 A S8 i AE 4 5k
0. 408,0. 204,0. 136,0. 088,0. 097 Fl 0. 067",
O HHEAEW LG8 FCI
FCI=B XS (3)
X, FCT Al 1(<<2. 00,11(2. 0~2. 9, (3.0~3. 9, V(4. 0~4. DMV ( = 5. O3 5 ¢, Mt RLEA
FME . AL, P R AME K B MEILE AR AR S N ESrEm i, ST=1(1, 2, 3, 4, 5},

2 HR5HR
2.1 EEABRYEFESRR

VU R S K B Y AR K EF T I A RSN RE S S EEIA—GE 2. Al
i B AR 43. 24~415.91 g/kg Z A, “FRIMEN 251. 19 g/kg, B RE N 46. 770, DA FRETE 2. 65~
18. 85 g/kg Z i), “F¥MEN 11. 77 g/kg, B KMERE/MEN 7. 11 f5, B 5 RECH 41, 92% ; B# A BB X
e+ IR A BE A B T, DU BR A & i B I 186. 89 mg/kg, fximi Al ik 1672. 63 mg/kg, &5 RECH
43.36%, FHME K 910. 63 mg/kg, HMASTREMN 7.74%. MBESEAE 0.14~0.77 g/kg Z ], FIMH K
0.46 g/kg; ARUWE S HAE 1. 15~40. 00 mg/kg Z ], “FHH K 19. 95 me/kg; BB 5 302 5 R4
Bk 34,4201 59. T1% . B RUHE & B EABEAY 4. 34 %, HALHN & B 138. 83~857. 07 mg/kg Z [0, FI{H
J 456. 67 mg/kg. A5 RECH 39. 83 %.

2 BENBRURSSE

. HHL/ BA/ ool fite SR/ S/ B/ g/
FE (g+kg ") (g kgD (mg+ kg ") (g kgD (mg +» kg ") (mg+» kg™ ")

1 43. 241 2. 65h 186. 89k 0. 39cd 34.59b 242. 80f

2 150. 09h 7.01g 518. 16] 0. l4e 21.01d 443. 37e

3 253. 03e 12. 74d 996. 20d 0.47cd 12. 48e 423. 75e

4 144.93h 7.64g 739.01i 0. 44cd 25. 93¢ 442. 63e

5 415.91a 18. 85a 1279. 75b 0.77a 40. 00a 449. 70e

6 289. 68d 13.37d 886. 051 0. 52ch 14. 12e 516. 37c¢

7 384.09b 16. 26¢ 1211. 51c¢ 0. 35d 1. 151 138. 83g

8 309. 88¢ 13.22d 964. 21e 0. 44cd 2. 58f 591. 23b

9 168. 90g 9. 34f 790. 58g 0.52ch 23. 13cd 857.07a

10 225. 311 10. 51e 771. 93h 0. 61b 22.10cd 442. 00e

11 378.00b 17. 86b 1672. 63a 0. 40cd 22. 31cd 475. 63d
B/ME 43. 24 2.65 186. 89 0. 14 1.15 138. 83
SN 415. 91 18. 85 1672. 63 0.77 40. 00 857.07
¥iE 251. 19 11.77 910. 63 0. 46 19. 95 456. 67
b i 22 117.48 4.93 394. 86 0.16 11.91 181. 89
A5 RA Y 46. 77 41.92 43.36 34. 42 59. 71 39. 83

W NG FRRFRE A LSD R B9 R [ X Bk 4 o i 2 5 B SE A S X (p<<0. 05).

FEAS S DU A LT . S . BB R RO & i 3 & T A R AR 5, 4 s B 415. 91 g/kg,
18. 85 g/kg,0. 77 g/kg Ml 40. 00 mg/kg. #£ & 1 VIBW A HLIT AL A & B AR, 2000 43. 24 g/kg Al
2.65 g/kg, XA e THA T AKOWE, TORY 32K 5 w52, 3250 10 5 MBS TS A 20wk & &
DIREA 7 AEBAIR, SRS mAERE AL 2 0 0. 14 g/kg, #E AL 1 UUERY 0 B i &L 7 1 A IR (186. 89 mg/kg) , #f
KU1 AR AR A S R (1 672. 63 mg/ke) , a7 DUARY B ACE & 5o 138. 83 mg/kg, WE AL T HADL AR
FES, MIAERE AL 9 Abdi 5 (857. 07 mg/kg).
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2.2 ERNAYESISENREBESR

B AR EB A A K FR R, T K A TP, AR R SR A A B R O AR L b, T
3AERAY s BBUR[A XS FO DAY IR SR OR TR (R 3D, DR A B . R, B DAY AR A
. P 283.51 g/ke.13. 29 g/kg Ml 0. 58 g/kg, FFHAREPIKUGESN , Horb . POEREA LT, B A
BEREER TR, XS5BT IS B0 5245 T AL B0 b TR 4 00 Bk i 4R Ak
BR300 990. 63 mg/kg 1 502. 72 mg/kg, B 5 T VU AR RN AR AR 5 AR T 0 AR R O RLH S i B A
43518 787. 40 mg/kg Al 400. 95 mg/kg. HEULE Y A OB S B AL, N 9. 84 me/kg; THERA XM
R (26. 68 mg/ke) . P AR HA RO & BB = T .

3 EERRYARRGEFSER

o HHLBT/ SA/ AR AL/ S/ A R/ R/
(g+ kg™ (g+kg™H (mg + kg™") (g+kg™H (mg » kg™ ") (mg +» kg™ ")
R 199. 16b 9.51¢ 787. 40c¢ 0. 39¢ 25.00a 400. 95¢
LR 278. 98a 12.89b 990. 63a 0.45b 9. 84b 502.72a
(i 283.51a 13. 29a 968. 27b 0. 58a 26. 68a 469.57b

W NG TR FRE AL LSD A B AR R X R 4 A i 25 S B GE A B L (<20, 05).
2.3 HiGMBRYHFESIEMN

AR 4 [ 3 Rk - A R i AR ), T BRI BT . S RN B AL B i e N TR, R
. 90. 91 %6 AYRE S AL S BRI IGOKE (R O ERU LA e s . (ESE S BRI, AR o R A
BOE W T OB T R 2Bk B BRI SN S B T B RO DT 81. 82 Yo BUAE AR S S BETE IV 4R
B AR AR, D E A RE A BB, 81. 82 Y0 HYAE s A3 R & 1t 3B BN T S DL 1 /KF-, 36 W 7 B 1 LR
o, REBERA TS, AW SR S, SR AL e I RR. SR ABOMIZE 5P ik nl 15 8] 11 4> 1k
X IR BRI 28 5188 FCL, R IREE S FCI HAE 4. 24~4. 90 [B P8, SE¥ME R 4. 62, KP4, H
HRE S 5 9 FCT e (4. 90) . KES 7 B9 FCI ffik(4. 24) , ()8 T IR0 8 i 4%

F4 EEERESABRONESITH

P B B il A 2L B A R T LA FCI Tt 25
1 I I I vV 1l 1 4.71 B
2 I I 1 VI Il 1 4.56 B
3 I I I I\ I I 4. 60 g
4 I 1 1 I\ 1l 1 4. 69 g1
5 I I I 1l 1 1 4. 90 B
6 I 1 1 I\ 11 1 4.63 B
7 1 1 1 Vv Vi Il 4. 24 B
8 1 1 1 v Vi 1 4.37 L
9 1 1 1 I\ I 1 4.71 Ly
10 I I I I Il I 4.74 B
11 1 1 1 I\ Il 1 4. 65 BiE

- 44 4 - - - - - - 4.62 ]

W 10 MRESEBEN R ZEH A T, HE 1LDEES PR 90.91%; 9 MEA BB BN K LT AKE, HA 11 4 #
S 81,8225 9 AMRE AR AR A R IR E KR LL LK, 1T AR S Y 81, 82%.
2.4 HEBNBRYEISETHK

T Ao A ) SRR B RE 4B AR B 2010 AE R UIBI A SR R (R 5). 5 2010 AFEAH L, 2016 AT ML
AR A EARMEN, 23 BT T 3. 26 %081 1. 29%. T A W57 3 B SO K A= 4848 A W) 200 30 AF 2
B REY HYE OGS R AR R . BT BRI, ISR T BERE 3R 4 LA ML 3GR I 45 TR
W, @ ROTRRY TR ALT RS A R (R, AL R B S i T N K, AT R R R DO 1 R 4y
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OIATARYYL), THBE R ZEFITEL 5 2010 AEAR L, B TORM) A OSBRI 31, 34 00, ATREJE K AR AE
YIRCEAE A . BRI IR L SREEZTT L A LB 0 SRR S E ISR, i R S AR T 37 110, A
RO A REEAR T 18. 8700, EERFNX 2 NIRRT HATR . Z IR,

x5 HERRUREISETL

HHLEE/ BA/ ol fie AL/ B/ AW/
WY ORRE SR o » " o U 5% ik
(g kg D) (g kg D (mg * kg ) (g kg ) (mg * kg )

A PRI TR | H
AR TF ke R A
2016 11 251.19 11.77 910. 63 0. 46 19. 95 A
2.5 EEFSSERNELMALR
5 ENELIA A, SRR AL . BRAM BB =2 R R R 6. N T, 2
B N T . B DO A AL RLE R i SR LOHUET Y 6. 54 A5 2. 05 i, AT RESE K R B A UK
AR T LG DATR IR S L I TR A A A R 2 R A R G s T OB R AR S
AT IR . BB DU BB Z0 W Y 32. 86 %, AT RESEZLARMI A AN T, DI FE 2 NN
SRR, RO 1 9 F R O AL, H OO B A HIL R R o B R R RGN 12. 00 £ A
13. 69 i, WBE S RS RRIGHY 83. 640, FUIF . WO AT MW b [ 3 K IR, FOE TR Y R A AL
B BEA A AR E I 7. 83,6.76 F 0. 78 4%, W RESE T W IR AK I, KR A F
21.7 m. 1B EKWIIA . AT LA BV KoK AR . B R gk e L AT R R
A DL IR R FETURY AL . A RLE B 3 i 3 BiE MY 2. 81,3. 34 A1 0. 27 £, RI MK &
A LT RN AU o, AR i
*6 ERMEEREMARNRYTENR. SEMEBTFYHABLE

2010 16 243.27 11.62 664. 14 0.67 24.59

13A 4 FR iR B HHLF /(g kg )  HE/(g-kg D B/ (g kg D Z 2% ik
AR LR [0 N i B 38. 43 5.74 1. 40 [7]
IER S R AL 20. 93 0. 86 0.55 [29]
R3] T BRI K1 A 32.07 1. 74 0.59 [30]
TRt T R KA 89. 25 3.52 1.73 [31-33]
B T B K IR 251. 19 11.77 0. 46 AWF5E
3 & i

D H UL Y A AL . RE . B A BB L A RO R A A B o 251,19 g/ke,
11. 77 g/kg,910. 63 mg/kg.0. 46 g/kg,19. 95 mg/kg F 456. 67 mg/kg. H H A WL . SA HE B
oo P AR AT Y R

2) FIFTIRYFR B LR 58800 4. 62, BB EHR. ANLBT, SR WU AR T SOKF, EACE R
Y Rk 1 BoKE s A RO KF b T 11 oKV, R BB T IV LR K, A s 2240 F 11 9%
K Ph E K

3) 2010—2016 4FFGHTUBAAT AL AU R S i, ARk Bl . B A o S AR KT
A HUTRLEZL, B PSR A S R ARG . . R S R, R S AN R Whn.
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