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Trangor tation Character istics of Nitrogen and Phosphorus n
Var iousL and - uses n the Poyan L akeW ater shed
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Abstract: The nutrients trangortation characteristics in various land - useswere analyzed by monitoring
precipitation, runoff, nutrient load and trangortation fom in the Poyan L ake watershed in 2008 A s far as the
load of TN was concerned, the ttal trangortation loadsof TN in paddy - arid rotation, orange orchard, paddy
land, arid land, vegetable land, mandarin orchard and tea garden, were 45 3, 44 8, 42 3,39 7,35 8,25 7,
and 20 0 kg/(hnz- year) , repectively M eanwhile, the basic trangortation loadswere 34 9,30 6, 31 2,
299, 21 6, 17 8, and 13 1 kg/ (hm*- year), reectively, the trangortation loads from fertilization were
10 4,14 2, 111, 98, 14 2, 8 0, and 6 9 kg/ (hm?- year), repectively As far as the load of TN was
concermed, the otal trangortation loads of TP in those land - useswere 4 7, 16 4, 25 6, 7. 8, 11 7,
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18 8, and 3 1 kg/ (hm*- year), repectively M earwhile, the basic trangortation loadswere2 9, 8 8,7 0,
80,54, 50and1l 6 kg/ (hm’- year), repectively, the trangortation loads from fertilization were 1 7,
76,18 7,25, 6 7,10 8and 1 5 kg/ (hm’ - year) , repectively The particle nitrogen (FN) and the Parti-
cle phophorus(PP) were themain nutrient trangortation foms in agricultural runoff, accounting for 84 1%
90 3% of TN and 78 7% 92 2% of TP which were less than thoe of artificial rainfall smulation trials

Key words the Poyan L ake watershed; land - use, nitrogen; phoghorus trangortation characteristic;
trangortation load
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Tah 1 Datasof themonitor ng site
Monitbring . Longitude Soil Soil Fertilizer Land - use
Location Topogrgphty Scope
sites and latitude group texture level pattem

JIX 01 E116°50'39 1'N28°12'9 6" 0
JIX 02 E116°32'23 6'N27°13'56 2" 9
JIX 03 E115°21'14 3'N26°16'2Q 4" 26
IX04 E114°55'40'"N25°50'30" 0
IX 05 E114°49'24 4'N26°48'48 9" 0
JIX 06 E116°10'45'N28°23'43" 10
IX07 E117°3'4 5'N28°54'19 2" 0
JIX 08 E115°38'25 2'N29°38'52 1" 0
IXS09 E115°22'30"N28°53'20" 0
JXS10 E115°58'57. 6'N28°6'4 3" 0
JXS11 E117°47'40 1'N29°15'4Q 5" 16
JXS12 E115°11'20'"N28°30'16" 0

JXS13 E115°48'56'"N 26°55'52" 0
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2 .3 , 6 , (N)
( 2), (CK) :
, 247, 4m x6m; 2,
4mx8m , 50 an ,
30 am, 20 an 08mx2mx1 2m,
( 2 , )
( )
2
Tab 2 The fertilization rate of monitor ng sites kg/hm’
Organic fertilizer M ineral fertilizer Total ferilizer
Monitoring sites N p K N P K N P K
X1 274 5 33 72 274 5 33 72
IX 02 175 5 76 5 118 175 5 76 5 118 5
IXS03 258 45 150 472 5 94 5 180 730 5 139 5 328 5
XS04 259 5 36 153 259 5 36 153
IX5 262 5 69 130 262 5 69 130 5
JX6 3 15 6 433 5 58 5 106 436 5 61 5 111
IX 7 27 3 10 5 139 5 15 136 166 5 19 5 147
JX08 39 3 6 231 13 5 60 270 15 66
JIXS09 225 97. 5 186 225 97. 5 186
JXS10 285 49 5 213 285 49 5 213
JXS11 180 180
JXS12 273 735 139 273 73 5 139 5
JXS13 88 5 13 5 19 5 241 5 157. 5 151 330 171 171
13
131 , 0 20an 20 40 an ,
10 0 kg, pH , 0 20an 20 40 an
1 0 kg, , , )
0 20 an , 2 1 , 1 1 0 kg,
132 1, 2008
9: 00 , 1d24h 5mm,
2 1 1 : 500 mL (TN)
(NO; - N) (NH, - N) (TP) pH
133 5 h, : ( 3
( 8 ),
2 000 mL , , 2 500 mL, 1
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Tah 3 Ranfallsdata fran monitor ng sites
/ /L /mm
Monitoring sites Land - use pattem Rainfall times Average runoff rate Rainfall rate
JX01 21 18 269 2 1189
JX02 19 15480 0 1112
JX03 20 13765 8 1193
JX04 25 18 183 4 1154
JX05 20 18 887. 3 1174
JX06 20 15413 7 1 140
JX07 18 11782 3 1031
JX08 16 15091 8 1088
JX09 21 14 979 9 1107
JX10 20 15937. 9 977
JX11 19 10594 5 1392
JX12 19 19 741 2 1257
JX13 19 19 220 9 1218
14
(&B11894 - 89);
(@B11893 - 89); (@®B17378 4); (@B /T7480 -
87); ( 4 );pH
SPSS15 0
15
4
4
Tab 4 The fertilization level of monitor ng sites
/ / / / / /
Monitring pH (¢ kg') (g kg') (g kg'') (mg kg') (mg kg') (mg kg*)
sites Organic matter ™ TP NH, - N NO; - N DP
JX01 5 67 25 20 Q 88 a2 Q 49 30 14 66
JX02 572 31 50 2 00 Q51 Q 42 44 15 29
JX03 4 94 36 22 Q 70 0 26 Q 84 27 14 48
JX04 6 21 41 33 Q 35 a0 15 Q 30 8 14 67
JIX05 6 56 32 59 Q 68 Q 36 Q 54 13 19 31
JX06 671 25 21 114 012 Q 68 20 18 85
JX07 6 42 13 87 113 Qa 05 Q76 11 17. 62
JX08 5 38 10 04 Q 68 Q25 Q17 14 13 51
JX09 6 01 19 2 151 012 Q 87 12 12 44
JX10 6 3 11 94 Q 87 o 17 Q 66 10 90
JX11 501 13 23 Q 83 0 51 Q 37 2 62
IX12 6 37 14 69 Q51 Q 08 Q 40 10 242
IX13 4 83 367 Q 44 014 Q 46 15 226
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21
( 5,
2
( ) 45 3,44 8,42 3,39 7,35 8,25 7,20 0 kg/hm",
2
( ) 349,30 6,31 2,29 9,21 6,17 8,13 1 kg/hm™,
2
( ) 10 4,14 2,11 1,9 8,14 2,8 0,6 9 kg/hm ,
5
Tabh 5 Trangortation load of N and P fran different land - use
/ / / / / / / /
(kg tm-2) (kg M~2) (kgt M 2) (kg m-2) (kg- tm~2) (kg Mm-2) (kg m-2) (kg hm-2)
Land - use pattern Treament
™ NO; - N NH4 - N DN m TP DP PP
cK 29 9 15 15 30 26 9 54 10 43
Paddy land N 39 7 28 26 54 343 78 16 62
a8 13 11 25 74 25 a6 19
CcK 349 24 13 37 312 29 Qs 24
Paddy - arid otation N 45 3 34 21 56 398 47 Q9 37
10 4 10 Qs 18 86 17 Q4 13
CcK 306 12 13 25 281 88 17 71
Arid land N 44 8 29 21 50 398 16 4 30 13 4
14 2 17 Qs 25 17 76 13 63
CcK 216 16 Qs 24 191 50 Qs 42
V egetable land N 358 41 16 57 301 17 21 96
14 2 25 as 33 110 67 13 54
CcK 312 10 11 22 29 0 70 a7 63
Orange orchard N 423 17 24 41 38 2 25 6 20 2326
11 a6 13 19 92 187 13 17.3
CcK 17.8 a9 11 20 15 7 80 12 68
Tangerine orchard N 257 17 20 37 22 0 18 8 27 16 1
80 as Q9 17 63 10 8 16 a3
CcK 131 a9 Q7 16 15 16 Q3 13
Tea garden N 200 17 13 320 17.0 31 a6 25
69 as a6 14 55 15 a3 12
CK: i N: ;D:
CK: control; N: nomal treament; D: difference
, (AN) (DN)
, (TN) 84 1% 90 3%, (AN)
(NO; - N) 4 0% 11 5%, (NH, -N) 45% 7 8%,
[6-7,11- 13]
, 1mm )
, , 1 Q05mm Q05 QO01mm
14
80%" , 95% ,

[6]

( 6 , , (>0 01 mm) 80% ,
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, (>Q 01 mm) , (>Q 01 mm)

(7 , (NO; - N) (NH, - N)
; (NH, -N),
6

Tab 6 Particle analysis of ssdments

/mm Group
Land - use pattern 1 Q005 Q05 Q01 0 01 Q 005 <Q 005
addy land 34 6 48 7 93 7 4
Paddy - arid rotation 37.8 46 5 84 73
Arid land 41 2 45 9 7 6 53
V egetable land 42 3 43 6 79 6 2
Tea garden 53 4 318 10 5 4 3
Tangerine orchard 46 7 39 4 92 39
Orange orchard 54 1 302 79 58
7 N P
Tah 7 Trangortation character istics of N and P fran land - use pattern %
Land - use pattem Treament NO; - N NH, - N DN 2\ DP PP
CK 50 50 100 90 0 18 5 79 6
Paddy land N 71 6 5 13 6 86 4 205 79 5
13 3 11 2 255 75 5 24 0 76 0
CK 69 37 10 6 89 4 17. 2 82 8
Paddy - arid rotation N 75 46 12 4 87. 9 21 3 78 7
96 77 17. 3 82 7 235 76 5
CK 39 42 82 91 8 19 3 8a 7
Arid land N 6 5 47 11 2 88 8 18 3 817
120 56 17. 6 82 4 17 1 82 9
CK 7 4 37 111 88 4 16 0 84 0
V egetable land N 11 5 45 159 84 1 17. 9 821
17. 6 56 232 775 19 4 80 6
CK 32 35 71 92 9 100 90 0
Tea garden N 40 57 97 90 3 78 92 2
54 11 7 171 829 70 925
CK 51 62 11 2 88 2 150 85 0
Tangerine orchard N 6 6 7 8 14 4 85 6 14 4 85 6
100 11 3 213 78 8 14 8 86 1
CK 69 53 12 2 87. 8 18 8 8L 3
Orange orchard N 85 65 150 85 0 19 4 80 6
D 11 6 87 20 3 797 200 80 0

CK: i N: ;D:
CK: control; N: nomal treatment, D: difference
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(N03 -N) ’
: (NO; - N) (NH, - N) ,
17 3% 17. 6% 25 5%
20 3% 21 3% 23 2% 17 1% , , ,
( 8,
(DN) 4 6% 67.4%(n=20) 23% 575%(n=25) 58% 58 3% (n=
16) 7.0% 83 2% (n=18) 55% 422%(n=19) 94% 407%(n=19) 38% 25 0% (n=20),
(NH, - N) ; (NO; - N)
: (NH, - N) (NO; - N)
L [15] 1 L
(DN) : :
(DN) (r=0 957 2,n=1562),
(DN)
8 N P
Tab 8 Trangortation characteristics of N and P for every rainfall %
/
Land - use pattem Rainfall times NO; - N NH, - N DN 2\ DP PP
20 a1 38 18 288 46 674 326 954 173 904 96 87
Paddy land
) . 25 12 518 12 263 23 575 425 977 80 82 128 920
Paddy - arid rotation
. 16 14 3936 17 368 58 583 417 942 281 906 94 719
Arid land
18 34 684 09 208 70 832 168 930 381 925 75 619
V egetable land
19 33 237 16 280 55 422 578 945 233 9%4 36 767
Tea garden
. 19 31 170 52 291 94 407 593 906 224 844 156 776
Tangerine orchard
20 12 95 21 162 38 250 750 92 214 85 175 786

Orange orchard
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22
25 6,18 8,16 4,11 7,7. 8,4 7,
1 6 kg/hm®,
78 7% 92 2%,
70 80%,
[14]
, (DP)
(PP)

3 1 kg/hm’, 70,808850,54,29,
18 7,10 8,7. 6,1 28,6 7,2 5,1 5 kg/hm’ ,

7.8% 21 3%

[5,16 - 17]

, (1 a05mm Q05 QO01Lmm)

, (>0 01 mm) 80% ,

(r=0 9986, n=1562),

(r=-09243,n=1562),

87 2%,28 1%

17 3% 90 4%, 8 0% N 6%,38 1%
92 5%,23 3% 96 4%,22 4% 84 4% 21 4% 82 5%; 9 6%
82 7% 12 8% 92 0% 9 4% 719% 7.5% 61L9% 3 6% 76 7% 15 6% 77 6% 17 5%
78 6% : (2 ), 1
3

(1)

349,30 6,31 2,29 9,21 6,17 8,13 1 kg/hm’,

14 2,8 0,6 9 kg/hm’

25 6,18 8,16 4,11 7,7. 8,4 7,3 1 kg/tm’,
18 7,10 8,7. 6,6 7,2 5,1 7,1 5 kg/mhm’

',
(2) ,

84 1% 903% 78 7% 92

45 3,44 8,42 3,39 7,35 8,25 7,20 0 kg/tm®,
10 4,14 2,11 1,9 8,

70,80885054,291 6 kg/

2%,
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46% 674%(n=20) 23% 57.5%(n=25) 58% 58 3% (n
=16) 70 83 2% (n=18) 55% 42 2(n=19) 94% 40 7% (n=19) 3 8% 25 0% (n=
20); 17. 3% 90 4% (n=20) 8 0% 87 2% (n=25) 28 1%
90 6% (n=16) 38 1% 92 5% (n=18) 233% 9% 4% (n=19) 2 4% 84 4% (n=19) 21 4%
82 5% (n =20)
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