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Abstract: Designating cropping patterns as a unit in which to study the characteristics of surface runoff nitrogen and phosphorus losses in

the regional field have important guiding significance to manage farmland nutrients and reduce the agricultural non—point source pollution.
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By using the loss coefficient method, this paper analyzed the loss of nitrogen and phosphorus in soil background and fertilizer loss in 18 main

cropping patterns of 4 counties(districts) in Three Gorges Reservoir area(TGRA) of Hubei Province. The results showed the loss of nitrogen
and phosphorus in TGRA were 2 035.0 and 213.2 t, where the Yiling District was the highest, which accounted for 53.8% and 50.5% of the
total area, not only had the largest farmland area, but also nitrogen and phosphorus loss intensity was the highest. Flat—open vegetables and
flat—garden were the two cropping patterns with the largest nitrogen loss, which accounted for 53.2% of total reservoir loss. Plain—open
vegelables were the largest pattern of phosphorus loss, accounting for 43.3% of the TGRA. The fertilizer loss in—season of nitrogen and
phosphorus accounted for 29.6% and 26.3% of the total loss respectively. The loss of nitrogen and phosphorus in the flat was the highest
among the three kinds of slope farmland (flat, gentle slope land and steep slope divided by cropping patterns) because of high agricultural
intensification, which accounted for 56.1% and 57.1% of the total loss, followed by the gentle slope, the steep slope was lowest due to low

planting intensity. In all land use, plain dry land accounted for 38.5% and 48.5% of nitrogen and phosphorus loss in TGRA, and the nitrogen

and phosphorus loss intensity were 17.1, 2.3 kg-hm™, much higher than that in the garden, sloping fields, and paddy fields.

Keywords: Three Gorges Reservoir area; cropping patterns; surface runoff; fertilization; nitrogen and phosphorus losses
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Figure 1 The geographical position of the research area
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Table 1 Erosion coefficients of nitrogen and phosphorus in farmland of different cropping patterns in

Three Gorges Reservoir area(TGRA) of Hubei Province

TN ji 2k 2 H/kg-hm™

TP ik Z £ /kg - hm™

Fripee L BRIt L 1L A H - HEAR BRIt L 15 A H - HEAR
R b~ AR -3 AR NFO1 8.99 5.05 0.96 0.72
St - B FH - R - K AR NF02 7.39 7.04 0.72 0.55
S b~k H - K HAES) NF03 5.45 4.43 0.48 0.28
3k {5 FH — el 1l NF04 8.71 7.61 0.88 0.64
SR 3t~ FH — el NFO05 3.89 3.27 0.20 0.08
LRI A T - /K A A NF06 4.44 2.87 0.30 0.20
SR 3t~ FH - Atk P NF07 430 2.58 0.42 0.30
It 3pt b — 6 FH =033k — K FH A NF08 7.64 421 1.15 0.63
it 33t b — A e e — K A NF09 0.55 0.49 0.06 0.05
B3k s — s FH — K HHAVE ) NF10 273 1.57 0.35 0.20
[t 33k by~ A8 FH — el 1 NF11 4.84 3.67 031 0.18
It 33 b —Aefs FH — [ NF12 4.45 2.81 0.55 0.26
kbt A58 FH K 5 A NF13 0.94 0.56 0.07 0.05
i ke s —Aefs FH —HL Atk NF14 0.85 0.51 0.12 0.09
- Hi - 57 Hh R 3 NSO1 40.93 25.40 5.51 459
- Hl {7 NS02
- Hb - FeE T e A NS06 23.55 19.62 0.40 0.30
b 7e] b NS11 25.95 19.98 1.85 1.39
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Table 2 Planting pattern area and proportion of land area in TGRA of Hubei Province

ikt Bt — P e
FHEX PIIE=s /ARR=S EAH SR ATT /%
S Hh—AE AR FH =35 - K AR NFO1 3053 5733 3000 11787 6.0
SER RS H -RE R AR NF02 1527 5360 2567 4307 13 760 7.0
G B H - K HAEY NFO3 3615 1676 465 1260 7015 3.6
3 - AR FH el NF04 13248 1305 4667 2760 21980 1.1
L3 b~ FH - by NF05 2430 2079 1333 1807 7649 3.9
G- H K AR PR NF06 7286 559 333 1333 9511 4.8
Gyt —f - LAtk NF07 1191 930 533 2654 1.3
kbt Aofs - 3 — K 4 NF08 1955 10 059 3333 15 347 7.8
Bkt A6 P -3 - K VR NF09 585 2581 1400 920 5486 2.8
By A6 FH— K FH A NF10 1306 1910 200 18 580 21996 11.1
I3ty — A FH — e NF11 7691 2984 11433 3747 25 855 13.1
3 68 FH — el NF12 1832 2846 7100 2753 14 531 7.4
B3k s P — K AR A NF13 154 494 200 667 1515 0.8
it A58 FH At 7K 1 NF14 135 315 2033 2484 1.3
b - b 52 NSO1 10 149 2654 1477 2467 16 747 8.5
V-~ Ar NS02 324 82 800 1206 0.6
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A FHHA T /hm? 71 889 26 440 51225 47733 197 286 —
AR km? 3424 2327 2427 3354 11532 —
A% FA b o 1 A TR EEAG) 9% 21.0 11.4 21.1 14.2 17.1
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Table 3 Nitrogen loss of surface runoff in TGRA of Hubei Province
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Figure 2 Total nitrogen and phosphorus loss of surface runoff in TGRA of Hubei Province under different cropping patterns
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Table 4 Phosphorus loss of surface runoff in TGRA of Hubei Province

B(K) AUt IR, TP S g
i ML L A/ % TR N IR i H /%
R IX 107.6 83.2 77.3 24.4 22.7 1.5
Pl 26.0 19.7 75.9 6.3 24.1 1.0
(ZARR=S 43.0 28.6 66.5 14.4 335 0.8
B4R E 36.6 25.6 70.1 10.9 29.9 0.8
=g R X 213.2 157.2 73.7 56.0 26.3 1.1
=5 MALEZEEREE (X)) AR ER AR ETR
Table 5 Farmland area of different slopes in TGRA of Hubei Province
() i (<5°) ZEH (5°~15°) B3k (>15°)
TR /hm? i /% 1 B /hm? 7 /% T B Y/hm? i /%
RBIX 25 880 36.0 32350 45.0 13 659 19.0
BAIIE=] 3400 12.9 11910 45.0 11131 42.1
iSRS 3168 6.2 15 631 30.5 32425 63.3
B 3267 6.8 14 467 30.3 30 000 62.9
XA 35715 18.1 74 358 37.7 87215 44.2
F6 WILEZIREX AEEERBIRR R ER IR K LG
Table 6 Nitrogen and phosphorus loss and its ratio in different slopes in TGRA of Hubei Province
i R L L (— L s TP LSS
RN o7 SR A L 661/ % i) PR R B L A1/ %
B -4 1 140.5 779.3 68.3 361.3 31.7 31.9
ERsi 520.7 413.9 79.5 106.8 20.5 7.0
B3k 373.8 239.4 64.1 134.4 36.0 4.3
§587 - 121.7 98.9 81.3 228 18.7 3.4
£ 311 493 35.3 71.6 14.0 28.4 0.7
Bk 1l 422 23.0 54.5 19.2 455 0.5
http://'www.aed.org.cn — 555 —



KT RSMEFIR-FE355 - Fo0H

FEXTEAR
23 EXKRAMAR LR AARXEBREE

Foe 4 M A = (Lol i P 52 0 7K
AR b ) K 18 PP AL T2, & BB Jb A —
DX AN [v] 4 i) FH o 24 HH i 2 428 3 /Ui % i Ay [l
H1(809.1 t)> - J5 54 (783.8 ) >k Hb (327.9 1)>7K
HH (114.2 ) 5 T B8 3 2 5 2 0 A ~F- J5t 52 4 (103.5 ) >
bel 5, (65.2 1) >3 R (39.2 ) >/KH (5.3 ) (£ 7). b
b 0Pt 5 2RI 2R Al o PR DU R 1Y
39.8% F138.5% , sz B 45 Z Ik 2% 1 i - b A1 FH 7 =
i S M B UL R A o P DXL S 1Y 48.5% , 2 B 1
T 2% 4 B s - R

R R T D IR e — 2 A A AL = Y T
PR A6 A =0k 2 X el e A TR R K, o AR
43.3% , 394 Bk 1 S S b R TR AR, 40 ) AR
FHHLH 91 23.5% F123.2% , K A 5 H R 9.4% , 14
Pt AR AR/, AU 0.6% (FF] 3) 5 He — I8 32 0 Je 5
(A5 ), SRR £14) 9 2K 5 B 8 DAY D 5 b oAy e v, RN
17.1 kg-hm™ B4 2.3 kg~ hm™ 35 B 1 700 2] 4 0B
L 2R 5 JEE A 25 N K, K EE ) R O 2 B T A .
Z N HRERE | 1 J5 5 e A X ) Rl It 2k
5ER B A A e, R R AE T S S b AP
HRER , Mk A AE 0L RR v IERHE A R

S i 5 b > 2 T R 2R B B L GK 37.4%,
T NE R It 2 LA 202 e I, AR 19.6% (% 7) ,
Jir R 2 o Dt 2l oo o 4 24 A0 AR B v bt IR O
JIT LA R B I 2k AR v, LI 2 5 A R OF T R
(VR W =5 B Sk 3 3 A0 K F VR, T i 52 1 1l A it
R R B R, i St IR YR T
AR ERY, BFFE ISR P b - SR AR R 55
PP AR, B R IR A — /NGB B R R AR

- 5 23.2%

ALY,
WK 9,496

o A\,
N
OO

154748 0.6%

B3 Mt A= RER AR L #F AAXER &K A b5
Figure 3 The ratio of land use to farmland in TGRA of

Hubei Province

PRI, DA AR A 305 B9 Tt 57l 38 v 3 o R
BT R RBE, 11 R B A A IR I R R T
HERHAL R

3 it

(1) WA 02 =k 122 IX AR HH 2801 97 % i 40 1) oy
2035.0 t F1213.2 t, H i s B DX 0B It 2 kR 2K 54
JE 37 e T A B (1K) S i T 2R AU X

(2) 1AL 4 = 0ok X AR - 3EAS e AU 2k A 2
Jiti N 28030 2R 43 o A FH b A% Tk R0 O 2R 149 70.4%
H129.6% , #5535 15 73.7% F126.3% , AERH% A SE Rl
b HRZ I AU R ) E R

(3) 18 PRl AR AR 3 rpr | - 3 — 5% 3t 3 25 1T b — el
i ABE 2R 2R DX SR 2R v XU P A A X, P b — % R
SR 2 DX 2K o XU A AR AR 2

(4)F- 1y 55 3 2R FR BRI AR X, b £E 20 R
T, AR O h B e, 5 B A 2 g e e A 0 2k
FRBUBAK, FLBE I Hh 1 F oA i B2 IS, S0 I 2K k0

R7 HILEZIRERAE LR A AKX BT K E R K LA

Table 7 Nitrogen and phosphorus loss and its loss ratio in different land use patterns in TGRA of Hubei Province
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