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Variations of the nutrient concentrations in the sediments of ponds under the slopes of dif-
ferent land use patterns in small red soil watershed
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Abstract: Based on the low hill small red soil watershed in the Ecological Experiment Station of Red Soil of China
Academy of Sciences, the variations of nutrient concentrations in the sediments(0 —=5 ¢cm, 5 - 10 ¢m,10 — 15 c¢m,
15 -20 e¢m, 20 —25 ¢m, 25 =30 c¢cm) of 4 ponds under the slopes of different land use patterns were investigated.
The 4 ponds were B pond (locateal in the downside slope of Chinese chestnut land) , C pond (locateal in the vicin-
ity of the village) , H pond (locateal in the downside slope of peanut land) and S pond (locateal in the downside
slope of paddy field respectively. The results showed that; The nutrient concentrations in sediment of 4 ponds were
differed obviously. The highest concentrations of TOC, TN, AN and TP in 0 — 15 c¢m sediment were appeared in C
pond, and the lowest were in H pond. In 15 — 30 cm sediment, the highest concentrations of TOC and AN were
found in B pond, while TN and TP were found in C pond. The concentrations of AP of the sediment in 4 ponds
were trace except the 0 — 15 ¢cm sediment in C pond with low level. This suggested that the land use patterns had

significant effect on the nutrient concentrations in the sediments of the ponds. The nutrient concentrations of the
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sediments (0 —=30 cm) in 4 ponds all decreased from surface to bottom. The TN and AN with the maximal descent
were found in C pond, and the TOC and TP were both in B pond. The most descents of nutrient concentrations in
sediment in each pond appeared in superficial sediment layers. The accelerations of the nutrient accumulating in
sediment indicated that the export of nutrient from each land use pattern had increased in recent years obviously,
and one of the main causes of the nutrient enhancement in the sediment was the transform of the traditional agricul-
tural cultivation fashions.

Keywords: Small red soil watershed; land used pattern; sediment; nutrient concentration
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Tab. 1 Contents of nutrients in surface soil layer under different land use patterns(0 -5 c¢m)

pH  Alik(g/ke) & ZA(gky) AMA(mgks) & Bi(gkg) AW (mg/ke)

A 5.1 6.77 0.70 75.23 0.45 45.76
w-EE 5.1 7.09 0.69 67.36 0.36 30.02
M S [l 5.2 12.35 0.81 94. 42 0.34 26. 10
JKFFE H 6.5 19.8 80.99 118.6 0.64 66. 60

1.3 HEOH

STTIERIA A pH, BREETHINE (40 AKCH 12 2.5) s AWk, BRI AL 2R LR 2
B, B SBR T AL ARBET L (0 5 B R (AR R , FREZE I e 5 Ml , OURR IR B AR B LL i
1.4 #iEgit o

AR TT 22587 (One — Way ANOVA) FINUAR £ 47 437 ( Pearson) SR SPSS Seit i, 2 K ik
BEoAP<0.05, i ab c.d REIFHEGHIFIR I 2250 W4 Sk 31 i 25 22 5 (B M.

2 BERESH

2.1 FEFAFTXTKERTR pH 577

13 2 AT UL 4 ASKIEEJE pH E AR BRI R, 75 7.32 = 7.59 Z ). 7.0 =5 cm F15 - 10 em J2J= S JE
A H 3 pH 5 T B JEHI C 3%, 2578 8 W EKF. 10 - 15 em J)Z pH {H C I B3R T HALASIE. Wit 15 -
20 em, 20 25 cm 125 -30 em JEJZ US4 RIEIRTE pH ENIJC R E 225 SR b, A 58RITE pH (ERE 209
TR 1 K v R A el e Ty £ M DX o SRR A VR R S R AR, pH (B 4.3 6.5 2
[ 2 LI TR A KRR  ZEME K SR, S8 L O AR, 398 o 10 0 188 305 ARG L A i
K PRI pH fE LT+

®2 AFEMATT R KK pH 735

Tab. 2 Variance of pH in the sediments of ponds under different land use patterns

_— JIEVRJZ IR (em)
0-5 5-10 10 - 15 15 -20 20 -25 25 -30
B 3 7.32b" 7.37b 7.50a 7.51a 7.54a 7.59a
S bE 7.46a 7.47a 7.46a 7.49a 7.50a 7.51a
H Ik 7.46a 7.47a 7.47a 7.48a 7.49a 7.51a
C Ik 7.33b 7.34b 7.34b 7.47a 7.47a 7.50a

1) B R A AR, R WIRE 2 [)A7 A 35 22 57 (P <0.05,n =3 , AR H51%) , Nl

22 AEMAARTKREREENHRSENS R

237d1,0-5cm, 5-10cm, 10 —15 cm F1 15 -20 em R EG YR & B4 W0 RIHEA—F,C JE >B I >
SHE>HIE, HP0-5cm B)Z8TE2E R T B EMEKFE,5 10 em, 10 —15 cm F1 15 =20 em J8)2 C JEHI B
WA WS BT S JA H ¥E. 20 -25 cm 125 30 cm B2 AW S RKK I BIE > CHE>HIE>S
W, Hoh B JEAI C 3 g S HOIEAN S S TR A AL £ E0k A TR e b5 oE AFUK IR AP 5E T
TURR. SEIEAT B 7K 3 (C 38 H TR L At A ¥ 0 8 288 10 A o W o T ALK AR, ) el I 2 B Y K
BIET R ARSI Th R E DR, IR M S Ve A HLe B T MoK 3. B YR TEA HLAR = T S Y51 H 3%, ATRg 22
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LA G SR DA DL & B IR R i, SRS B Z B INTR T FEAIR. L0 =5 em 3] 25 -30 em PRI, 45
JEA LR & B0 433k B 38 29.4% S ¥832.9% H3E13.7% CHEF41.5% L4 C IR S YR, H P
i C HEFN B IELE O =5 em I S — 10 em J&)Z Z [AIA DU AYREAE R, v RESE 0 C A B SRR IKIE &
ARERYEAR SRR, 5 T il

% 3 ARF IR KRR IEA HLER & B0 7 (g/ke)

Tab. 3 Variance of the contents of TOC in the sediments of ponds under different land use patterns( g/kg)

‘ FE U (cm)

b 0-5 5-10 10 -15 15-20 20 -25 25-30
B b# 15.63b 13.07a 12.96a 12.68a 11.75a 11.05a
S ¥ 13.78¢ 12.59b 10.63b 10.46b 9.46b 9.25b
H i 10.44d 10. 24¢ 9.88b 9.75b 9.38b 9.01b
C b# 18.25a 14.53a 13.42a 13.10a 11.72a 10. 68a

23 AAFMAARTAEERER EHNRAENR

FAH AE0-5cm FIS - 10 em )2 A &5 CHE > B IE >S > H I, HAWZ 22 71k 8) T 3%
IR 76 10 =15 em, 15 =20 em, 20 =25 em 125 =30 cm B2 AR A SR FBEHE0 -5 em F15 - 10
em JEJ2— 2, (EA I Z R4 TR B B E M2

225 A IS R TSR A Y IR 81. 63 —356. 24 mg/kg Z [0 =5 em, 5 —10 em Hl1 10 - 15 cm Y8 )2
MRS CE >BIE>SIE > H IE, 52 & kv — 80 Hob C %35 i, HOE 00 35 A% 7 Ho Al ke
i, B JEAN S PETC W2 15 - 20 em JRZARMA SR BIE > C Y% > SHE > H I, Hrh B % .C Y51 S Ik
ZI T2 5. 20 - 25 em 125 -30 cm Y2 BYE > SHE>CHE > HIE, Hp ST BIEEF AR
LM TH S C R H EIAE B R 45K IE 0 - 30 em B )2 4 BRI A S e 24 BE VR JZ Y 0 T
1% IRFR 53 3 153 LA, 25 I A R RN BRI S BB U 2 B IR T FEAIR. K O =S em £ 25 —30 em ¢
PR amIELL C Y Eh 36.0% , O S H#32.9% B #29.3% H 3 13.7% , Hvh C S0 B i 4
A B MO0 -5 cm F] 5 — 10 em Yo )2 Bl U I SR & B L) C i 38.7% , HUOR: H 9% 28.5% .S
Y 19.0% B 3 17.8% , Hit CHEFE S — 10 em 110 — 15 em J8 2 [A1A A B F RS AR, T H 955228 L
AT S - 10 em B2, WJFM 5 - 10 em F) 10 - 15 em P22 B FHE. SAT S, RERBRKHISS
AL E B R AAEBORUR)Z A VR 2 MR , Y 2 R 9% 43 7 1k 22 S AR .

4 ARF 7T KRR 2R 5 0 5 (¢/ke)

Tab. 4 Variance of the contents of TN in the sediments of ponds under different land use patterns ( g/kg)

‘ TR (cm)

b 0-5 5-10 10 - 15 15 -20 20 -25 25 -30
B b# 15.63b 13.57b 12.96a 12.68a 11.71a 11.05a
S ¥# 13.78¢ 12.59b 10. 63b 10. 46b 9.28b 9.25b
H 10.44d 10. 24¢ 9.88hb 9.75b 9.18b 9.01b

C 3 18.25a 14.53a 13.42a 13.10a 11.72a 11.68a




FBERE LD ABRRE LA R X\ FARBERREAS>SZT T 391

# 5 ARFH I KRR B AR & 5 5 (mg/kg)

Tab. 5 Variance of the contents of AN in the sediments of ponds under different land use patterns( mg/kg)

_— JEIEJZIK (em)
0-5 5-10 10-15 15-20 20 -25 25-30
B y# 295.14b 281.61b 275.46b 272.07a 264.76a 242.63a
S 279.42b 275.29b 271.46b 256.23a 244.48a 226.42b
H 3# 114.17¢ 120. 08¢ 100. 08¢ 95.96b 90.27¢ 81.63c
C y# 356.24a 324.61a 278.65a 265.41a 222.38b 218.67b

2.4 AAMAAFARNTREREREE EAHSENR

Fo i BYEICIRAH S BTE0.23 - 1. 24g/kg JLEIN, 40 S48k o 0 =5 em A15 — 10 em B2 4%
R, CHE > SYE > B> H ¥, 2233k 5 /K 7E 10 - 15 em J2)2 B 35 S LB 2T
BEEPEIER 15 em 2T, Bl 15 =20 cm, 20 —25 cm 125 —30 em YR )2 &0 & B4 540 ,C 3 > B 3 >
S >HIE, S PEZ AP B EMEER. BAORE,C 350 -30 em 285 & B 3% s, H 35 0 - 30 om I &7,
FRT HAD K MR, Y28 BT HA A S A VUK SR MA LA EA—BL 70 -30 cm B)ZH
T2 B IR REAR , 25 JEIR IR AR YA B 3 :31.9% S ¥5:61.7% H #4:39.5% C 3#.51. 6% , H.Hh 45 5 &= 1%
VBN B K AE T R BIAE O =5 em TS - 10 em JRZZ [0, BUKINTE , RIZFEKFEN SR FEE AR
HURIZE  BEE V2RI , Ve 2 0] 5435 1 22 B AR I/

MAER T h LEFA Y 4 AR B C 384, B 8 S A H IR HUSCSHE S B XA . C Y5 15
=30 cm VB2 AW IR R ,0 — 15 em BB & 2 L.

% 6 AFF TR AR IR 2w &R 5 (g/kg)

Tab. 6 Variance of the contents of TP in the sediments of ponds under different land use patterns( g/kg)

_— JEJEJZIR (em)
0-5 5-10 10 -15 15-20 20 -25 25 -30
B 3 0.69¢ 0.55¢ 0.53b 0.53b 0.49b 0.47b
S 0.81b 0.65b 0.51b 0.41c 0.38¢ 0.31c
H 3# 0.38d 0.33d 0.29¢ 0.26d 0.25d 0.23d
C 3k 1.24a 0.87a 0.81a 0.75a 0.73a 0.60a

7 AR5 2R KA e S 2 k3 5 (mg/kg)

Tab. 7 Variance of the contents of AP in the sediments of ponds under different land use patterns( mg/kg)

0o IRV (em)

0-5 5-10 10 -15 15-20 20 -25 25-30
B o Ot et ot et ficht ficht
S 3 it Okt Ot ekt ekt ekt
H 8k At et ekt ekt Jieht ekt
C ¥k 0.87 1.11 0.45 JHE R IRk

2.5 KRR ABFHIERZ BEHEX LR

2 8 WY pH 5 R IR 3R 40 A B 2 1)1 5 35 R 6, R sk A0, 23k B I8 2K . A LR LA
SRR A Tl TP 9 22 ) R S P 403 3 0 B 2K S, 36 WS 0 9 20 o e 22 1) 25 B2 A 6, 3% 5 K 2 Bl il —
O RV pH 53R S B R B E UL R T BE R R i YR bt A KRR , pH 3 Mk, T
F43 HIH RS2 I IR W REA. e Ah , WA 4R A RS Ve pH FHis SR (B 40 Rl b 22
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8 KRR VAR 715 b Z [ AH 5 R

Tab. 8 Correlation coefficients among the nutrient indices in sediments of ponds

pH LIRS e ARA Ex
pH 1.000 -0.710*" -0.517"" -0.410" -0.638""
ML 1. 000 0.830"" 0.751"" 0.903"*
AR 1.000 0.955"" 0.869""
HRAE 1.000 0.792""
Ex 1.000 "

sk Hg P EIKFE P<0.01; « BEKFEP<0.05, n=72
3 it 5%

WIVA 2 Z IR VR SR K - S TR (W BB AL 0 AR ) RN S8 A A A 7 IR W A R A o
O FRAT B PR IR0 T 36 LA , AN [ IS SR 7 0 Py S e L AR A SR DR L Bl R 0 i AR
J2 B2 5 BB A Y, e W KB AR , 2 /N R K R P9 L Bl R 20 AR SRR A B8 . AR F T AT, it
20 80 AEAR LR , i T T Al ) TR 4 , S B0R FE RREIIA B A, TRV, AR 3 4 9 AR B AN, o
BATER IR N P 3200 & R B RZ B .

CHE A EEAEO -5 cm B 5 - 10 em Je)Z B LI SGEB A S M 5 - 10 em A1 10 - 15 cm Y2 )2 04 B &
9T B AR, R U AR A 35 o K A SR SR A A, T SR I 28 A 5 K AR T BT S )
JEJZ T RERE SR I R A & RAL A W AL AR —B0A 6. B YRR H A 0 -5 om 5 5 - 10 em Y2 )2 ]
WA AR P S, 3 P S 30 4 R ) R 30 3 T RS o T T A e M Sl 2 el A 0, S 4R v A B
TS G AT 45 5L H 22 IRV B A S R T 5 - 10 em J8J2, MG 5 = 10 em 5 10 - 15 em J2)2
HRRE, o W T el 7 SO SRR 974 & B S0 H 388 T 3 B S A A ML RIAE — W I, Ol
M5 — 10 em F] 10 - 15 em Y82 535 T FE AT RERATLAE i T A6 A w2 5 , 202 M 4% A R i 25 55
W25 AT JUAF A6 A 1) T B, — B2 M 3 6 — 4 18 6 I A 7 06K 20 , T 8 J2 G 08 v s 2 R 5 T i
H DT S8 H 383 2 I D8 O 0 A B IR 4% 908 JEG U PP Al 2 140 8 908 22 140 8 TG AR AU, 9 EL Dol i A5
(RS BLAE O =5 cm F1S — 10 em YR JZ 22 (1], 33 42 BHAE AR e /N S A K S PPt ) AR SR 3 st | DA T 728 25 1%
s DX KA TR S35 A 2 A g

JEE YT 4 B T BRI T AR SR 3 R FILES U8 P9 U35 43 B 0 W — i AR I, R U 37 43 I 25
IR 7 30 RS Y R0 2 AT — s S T — A KRS TR R B 3R A R IR A B
2, — AR YRR A K PRI AR B 4 (9 5553 s — R AR PR AE TR AR I IR . AR B ST b AR TR = )
FHE TR B PIAS KSR, C 3P A& U2 A HLAR 2 A BRI A & B B R, LU B A S B, H
AHUBR A A BRI A S BTG T ALK AR I8, 7T REA AR R R 15 0 - 15 , i T 4% K A 1T - b
FIT ORI, 5 T8 i 36 2 4044 Fh 32 2 B R — 30, 3 e A K PR TR B (R i b vp 32 40 3 1 25 55
B, PR AR o 45 SRS VR B0 3243 2 BB 4 S B AR MU T R B9 H 30 AR R B2 i i, (EL ik TR 2 LR
Sy AR, O B A 554 UM A B IR 3 W 5 v Tk T 2% , BRI T LRI D o 95 4% A ik A1
M HREUE 3545 2 B AR T 0Kk 3 5 B AN S M TET b A M SR el K R 1 26 2 3 40 & b vy O
LT A R sk 2R 56, R IR o 3R 40 B SR R TR JE 3720w T H 9. C e B2k A T
TR H R e PR AR, 75 A WS ASE RS 10 38 8 6 2 T 12 b A28 U 1R A K S TCRRL , W /- Ik 2 375 /K
BRI HHEA 2B IS VR 3243 F ik O /K I RS VR 32 43 BR DT AR R B0 485 A 51 , 7K 3 77 Ui 3 W 4 5
ToARUURL R T B R 2 —. B IR C IR PR A, 3 25 g 7= A K A B 78 3R LA 1 S, i A kK
WAETVURUS , 20 BRI IR0 A, BSR4 & B2 IR IR A B S M R 6. A
TR FE 3 W it Ak A A S 5 AR B T EC VR 35 3 i LR BB AR MK AAAR ) S SR HL 3 o sk K MK B8 IS B 3543
TR AR RSt TR TS U8 3% 4 i Tk el

F AT 75 , VB A L A AR Al 2 e A TG 09 85 (3 1), 35 G o R G 0 A ) X
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ORI LE AR A — B SO h TR IR 3R 40 B A L A K R TR (2 ik YD M 3% 4 s L
U, BB T ARG PR Ve TR 03 5 Bt ASHIEFE h a5 PRI e rh A0t 25 S A A 38 b B Wl BE A KA, 7T g
et — RN AL, — RS BAR PR G A K AR, 55— 070 W Bk B 2 g 1 ik — 2P [, LA 22 A A
TR Hedgs % NIRFTEU R THIRIRISS IS ARBFErh 4 Ak ik B B AT C 1 5L ik
KA R TR TR S A, AR AP B Ok [ MR TR R AT R, A R, TR
BRI P, SR BE AR IR T o A AR B 60% —80% 1. ph T B ZR AR A 1 HH o AR S el it i
NE, C3EFN B e R FA BRI A R TR ASE 1, 9% 0 7E K 3 ob it s B8 300, AT i
KT KAERY A H YRS S B AT KRB IR BEAR A, (E R T K AR ST bR, 3R 2 AR K I v B 40
JL, TR AR A B 7 A

RO FE P R 22 BT, 205/ NS [R5 2R 25 IR IR 77 70 2 i P X A1 Falt e B A 7K 9 A
MR K TRV 1 350035 B8 T A A M RS S TR T A /AR, D8R A= 305 15 7K R Bl A2 3 5% 23
AR RV IR 23 5 B2 T A AR TR 20 Fl A B K AR TR 2035 8 1 3l B0 A R, AN TR A I
AT AIERIERZ I 00 & B & T IR U8, R WL AR ARAAS T 55 G . 32 2 PR AL BF A D7
SR LUK AL bk BR800, 45 1 R ARk, 1R TR RHEAR 55 ) RS AT 1 ARG A B 7 s 28 7R
it AT UL T S5 HOIE 45 o T 97 8l D FE 2R BOR C 2 B Wil & 7, AU AR it P 1 2 B AR 58 00 B 358 52 1)
BERAIAA T 2. X ST 1 A A A IR AL Y 2 I N 2 —. e, T S 28 RAT i i X A A Fof A it
NI T =R S, DTG XS A A PS5 365 B P I T ¢ 7 1A P9 5 MR A AN 2 22000 DRt , AR P AR T R ) £ el B
VRT3, A BERREZEGE VRN, It 0 AR A A 305 15 7K A AR B, 0 TR 4P e [ AR A A 2SR 5T 4 T R
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