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of Qiandao Lake

YU Minfen', FANG Jia', HE Yongqing', LIN Taiben?, ZHENG Bingsong', WANG Qiang®

(1. The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China; 2. Forest Resource Monitoring Center of Zhe jiang Province, Hangzhou 310020,
Zhejiang, China; 3. Ningbo Institute of Technology, Zhejiang University, Ningbo 315100, Zhejiang, China)

Abstract: To analyze the effects of water erosion on soil nitrogen at the water-level-fluctuation zone of Qiandao
Lake, Zhejiang Province, 13 representative soil bands and 26 sample transects were set up to determine
based on the temporal and spatial characteristics of the water level and differences in the soil matrix. Soil total
nitrogen, hydrolytic nitrogen, and nitrate nitrogen for depth of 0-30 ¢m, 30-50 c¢cm, and 50-75 cm in the
water-level-fluctuation zone and in a woodland were analyzed respectively using the national forestry industry
standards (GB 7173-1987), (LY/T 1229-1999), and (LY/T 1230-1999). Each soil sample was measured
three times, and resulted the average value. Results showed that soil total N and hydrolytic N for the water-lev-
el-fluctuation zone were decreased than those for the woodland, whereas nitrate N for the water-level-fluctua-
tion zone was increased than that for the woodland. The numerical least square method models for the water-
level-fluctuation zone to the lake showed losses of total N 801 277.54 t and hydrolysis N 109 465.28 t with
sedimentation of nitrate N from the lake to the water-level-fluctuation zone of 913.39 t. The BP neural network
numerical models were soil total N 712 593.85 t, hydrolytic N 97 823.34 t, and nitrate N 849.30 t. Partial
differential diffusion equation numerical models were soil total N 921 058.79 t, hydrolytic N 123 125.13 t,
and nitrate N 1 028.35 t. The least square method models better explained the effects of water erosion at the
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water-level-fluctuation zone of Qiandao Lake, and protection and management of the water-level-fluctuation
zone need to be strengthened. [Ch, 1 fig. 1 tab. 33 ref.]

Key words: soil science; water-level-fluctuation zone; water erosion; nitrogen; Qiandao Lake
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RETCHR, BRI EG R EECRZ 2 TR 13 FRFEdh, Mot 3422 55
HEHE 4y 0.168 0~0.869 0 g-kg™, ¥4 T34 A BT 43 %k 0.105 0~0.752 0 g-kg™', TH & LIEL R
T bt 3 . UMK 25 2 384 FUT P B 6 IR, VR R AR R B R R, Hop b
JZE B RO e WA BORE A R 1, REA 2, REAT 4, BRI 6, KEAF 7, FEAR 8, REAR O, MR 10, A
w11, KR 12, FEAF 13(P<<0.05), "R R B E AR 1, FEfr 3, FERF 4, FERF S, FERF 6, FRAF
7, KR O, REAF 1L, REAR 12, R 13(P<<0.05). TERZESFRHEMARAN 2, HAFS, HAT 6, HA T,
FEalr 8, FEAl 10, FEAT 11, FEAF 12(P<<0.05). b2+ 38 43 802 5 N 3 1A 2 /Sl HEDIDK (4
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fifp 5T BOVE X IR, T VAT R R U B RO AR, 2E R A RO R L, REAR 2, AR 3,
B 4, KRS, FRAlF 6, BRI 8, REAF O, AR 10, ARAF 11, REIF 12, BRI 13(P<<0.05); )2 LHER
SRFEARE L, MR 2, B 4, KR 6, AR T, BRI 8, BRI 13(P<0.05); TR LHEEREHN
AR 2, BRI 3, KA 6, FEAF T, BRI 8, REAF 10(P<<0.05).

SRR Y AT BB R, W L E RN AR E B R, T B 13 2Rk,
Mty - SERN A BB 0 B 1.340 6~2.475 5 mg-kg™, ¥ 1.344 3~3.292 2 mg-kg™o i VAT 1 HEA
BRI TR . DI A )2 S 25 BT 0 BV X I, I v b 2 S 2 R B A 4
Wn, A RFEMARE 2, FEF 3, B8, BP9, ARl L1, R 12, R 13(P<<0.05); HZE R
ZESWERARE 1, FealF 4, FEAF S, FEAF 6, FEAT 8, AR 10, MR 11, ARAF 13(P<<0.05); TR L
HE2E S WAERAREAT 2, BRIF 3, FRAF 6, REAF 8, AR 10, BRI 12(P<<0.05). AT LTINS R AL
A — A, BT e A
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Table 1  Different forms nitrogen content of 13 sampling sites in the water-level-fluctuation zone and the woodland soils

R R AL 25/ (gkg™) Bt 2/ (mg-kg™) A5 2 (mg-kg™)

FEf 1 S 0.412 0 + 0.000 28 77.526 0 + 3.285 61 1.362 0 + 0.000 00
IS 0.342 0 + 0.001 97 143.766 0 + 0.573 46 1.354 0 + 0.005 65
R 0.118 0 + 0.002 05* 13.159 0 = 1.981 31* 1.369 0 + 0.000 20
[GRER R 0.092 0 + 0.001 62* 14.556 0 = 1.582 50% 1.366 0 + 0.005 65*

Rt 2 M 1 )2

0.990 0 = 0.002 40

75.846 0 = 3.973 94

1.354 0 = 0.001 41

M 2 0.794 0 + 0.000 84 85.948 0 + 2.393 56 1.361 0 + 0.000 00
Mt T 2 0.823 0 + 0.001 62 70.381 0 + 0.202 94 1.370 0 = 0.004 24
ERE = 0.840 0 = 0.000 00* 54.726 0 + 0.589 72% 1.369 0 = 0.000 00*
T = 0.768 0 = 0.000 42 28.550 0 + 1.556 24* 1.366 0 + 0.056 54
& T 0.648 0 + 0.000 36* 36.251 0 = 0.601 00% 1.382 0 = 0.001 41°*

R 3 M b )Z

0.082 0 = 0.002 47

24.207 0 = 0.984 29

1.371 0 = 0.004 20

b 2 0.071 0 + 0.001 62 35.408 0 + 2.174 35 1.375 0 + 0.005 65
Mot F 2 0.036 0 + 0.000 20 29.950 0 + 2.372 34 1366 0 + 0.000 00
& L) 0.056 0 + 0.000 42 18.611 0 + 2.179 30* 1.379 0 + 0.001 41*
&)z 0.039 0 + 0.000 35* 31.772 0 = 2.971 26 1.379 5 = 0.000 70
MW T2 0.012 0 + 0.000 11 16.939 0 = 0.592 56* 1.382 0 + 0.001 41%

Rl 4 RS

0.312 0 = 0.000 14

67.869 0 = 1.984 29*

1.401 0 = 0.001 41

bR )2 0.045 0 = 0.000 84 38.772 0 £ 0.593 97 1.375 0 = 0.002 82
Mt T 2 0.105 0 = 0.000 92 12.039 0 + 1.186 53 1.405 0 = 0.001 41
ERC e 0.291 0 = 0.001 20* 57.526 0 = 0.202 23* 1.403 0 + 0.008 48
T = 0.031 0 = 0.000 77* 15.535 0 = 0.196 57* 1.393 0 = 0.113 13*

Fal S Mt B2

0.270 0 = 0.001 69

86.060 0 + 5.866 11

1.411 0 = 0.002 82

AR 2 0.326 0 = 0.001 91 19.595 0 = 1.977 78 1.409 0 = 0.008 48
Mt 2 0.152 0 = 0.002 82 10.493 0 = 2.967 02 1.405 0 = 0.004 24
MKW L= 0.263 0 = 0.000 98 42.685 0 + 1.938 43* 1.421 0 = 0.002 82
7 = 0.123 0 = 0.001 27* 13.437 0 = 0.789 53 1.719 0 = 0.031 11*
V& T = 0.034 0 = 0.000 77* 8.397 0 £ 1.979 12 1.406 0 = 0.009 89

FEat 6 M F )2

0.390 0 = 0.001 06

76.273 0 = 0.984 29

1.368 0 = 0.004 24

M 2 0.276 0 = 0.000 84 62.975 0 = 1.970 00 1.368 0 + 0.000 20
MR 2 0.391 0 = 0.000 91 95.171 0 + 3.944 95 1.365 5 = 0.000 70
HERE 0.293 0 = 0.000 84* 57.529 0 + 2.732 52% 1.371 0 = 0.002 82
TH 7z 0.164 0 = 0.001 20* 26313 0 = 1.373 05* 1.385 0 = 0.000 00%*

%2

0.115 0 = 0.000 77*

22.534 0 = 0.196 57*

1.381 0 = 0.004 24*
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*x1
Eis + 2N E 25/ (g-kg) T f# %/ (mg-kg™) A A/ (mg-kg™)
BEAT 7 e F 2 0.394 0 + 0.000 42 119.782 0 + 4.948 52 1.338 0 = 0.000 02
AL 2 0.329 0 + 0.001 48 100.785 0 + 3.921 00 1.344 0 + 0.002 82
MR 2 0.018 4 + 0.000 24 58.797 0 + 1.974 95 1.339 9 + 0.000 14
HERE X 0.280 0 + 0.000 56* 104.963 0 + 3.568 22+ 1.343 5 = 0.004 94
ERE % 0.302 0 + 0.001 20* 60.183 0 + 0.035 36* 1.345 4 £ 0.001 41
NER- X = 0.045 0 + 0.000 84* 24.355 0 + 1.184 40%* 1.344 0 + 0.002 82

HEAl 8 et b=
M=
s R )2
% L2
% )2
% F )2

Fat 9 b Bz
M=
HERE o=
% )2
% F )2

FEAF 10 Mt )2
b 2
M2
R
T 2
MW Tz

Feaf 11 ot B JZ

itz
MR R
HERE o
RN AP
% T2

Feal 12 s B JZ
it bz
MR =
% L2
¥ )2
% T2

R 13 b LR
M=
¥ EJZ
% )2
% T2

0.642 0 = 0.001 27
0.452 0 = 0.000 35
0.438 0 = 0.001 62
0.446 0 = 0.000 42*
0.434 0 = 0.000 41
0.396 0 = 0.000 91*

0.696 0 = 0.001 76
0.270 0 = 0.001 62
0.330 0 = 0.0000 35%*
0.174 0 = 0.001 48%*
0.092 0 = 0.000 77

0.519 0 = 0.000 70

0.309 0 = 0.000 28
0.224 0 = 0.000 56
0.339 0 = 0.000 20*
0.227 0 = 0.002 05*
0.115 0 = 0.001 62*

0.554 0 = 0.000 07

0.331 0 = 0.000 42
0.256 0 = 0.003 53
0.293 0 = 0.001 69*
0.088 0 = 0.000 42*
0.148 0 = 0.001 69*

0.217 0 = 0.000 21
0.136 0 = 0.000 35
0.151 0 = 0.001 83
0.194 0 = 0.000 98*
0.107 0 = 0.001 06*
0.037 0 = 0.000 35*

0.704 0 = 0.002 26
0.398 0 = 0.001 48
0.548 0 = 0.001 41%*
0.316 0 = 0.001 55*
0.259 0 = 0.001 55

54301 0 = 2.339 11
24.615 0 = 0.389 62
26.045 0 = 0.789 13
26.037 0 = 0.785 59*
13.291 0 = 0.781 35%
9.977 0 = 0.786 30*

144.297 0 = 0.948 94

52.671 0 = 2.313 26
72.362 0 + 3.735 32%
48.572 0 = 1.250 21
33.037 0 = 1.452 10

103.304 0 = 5.931 21

25.617 0 = 0.989 95
20.718 0 = 0.003 54
44.926 0 = 1.263 00*
25.612 0 = 0.985 70
9.936 0 = 2.571 74*

85.3790 + 1.972 83

44.5650 + 1.282 69
34.9960 + 1.974 24
46.4680 + 1.963 96*
42.4140 = 1.363 10
33.7370 + 0.202 93

70.3950 + 0.984 29
12.1760 + 0.790 55
8.3970 = 0.198 70
29.2510 + 2.173 64*
10.3580 = 2.176 47
8.2560 + 1.581 79

81.4350 + 1.973 53
50.7030 + 2.011 71
68.8420 + 0.004 95%*
41.0140 = 0.195 87*
28.5590 + 1.977 26

2.782 0 £ 0.018 28
2.601 0 + 0.002 82
2.043 5 £ 0.038 89
3.770 0 £ 0.004 24*
3.418 0 = 0.005 65%*
2.688 5 + 0.006 36*

1.400 0 = 0.007 07
1.364 0 = 0.001 41
1.821 5 = 0.567 21*
1.441 0 = 0.121 62
1.346 0 = 0.005 65

1.351 0 = 0.001 41

1.356 0 = 0.001 40
1.350 0 = 0.001 42
1.375 5 = 0.003 53
1.482 0 = 0.001 41*
1.385 0 = 0.028 20%*

1.5085 + 0.006 36

1.4210 £ 0.005 65
1.4565 + 0.020 50
1.7705 £ 0.004 94*
1.6585 + 0.016 25*
1.43660 + 0.005 65

1.4340 + 0.002 82
1.3895 + 0.003 53
1.3570 + 0.001 41
1.5275 + 0.004 94*
1.3470 + 0.002 82
1.3845 + 0.007 77*

1.3630 + 0.008 48
1.4610 + 0.004 64
1.4090 + 0.005 65*
1.4945 + 0.010 60*
1.3390 + 0.001 41

U] P = IR0 £ ARIEZE (N=3); * 5500 I ObcHl ) AR LU AT 25 1 22 5% (P<<0.05) .
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