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Table 1 Measures of nutrient management
oh 5 AL i/ (kg/hm?) Jite HEL Yk % Hi R4 B

Fertilizer amount Application Surface
Treatment

N P,0Os K,O frequency managements
CK 0.0 0 0.0 0 FRH Weeding
CF 172.0 114 0.0 1 ¥ Weeding
Mo 562.5 375 187.5 3 [ E Weeding
MO-+FT 562.5 375 187.5 4 (% Weeding
MO+PG 562.5 375 187.5 3 F{ % Planting grass

DCK:AHEAE ;s CF. 2 Bt AR ; Mo #EFERIIE; FT.4 ;PG #E

o, CK: No fertilization; CF: Conventional fertilization; MO

Recommended fertilization; FT:Four times; PG:Planting grass.

T The same as follows.
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6 E=CK
E=3CF
- 5 EZAaM0
e EEAMO+FT
= 4} C3OMO+PG
g —x— %1 1t Rainfall
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TR S)J5 A0 BG4 T 8B Gl R & — 20 C,
PLAS I 5E A BT o 0 2 48 AR AL 3 - BV CTND 3 i 1
MA DTN B AR (NH, T -N) L S A (NO, -
N LEBE (TP 8 M S B (DTP) B 81 R 15 5= 0 %
(MRP)™,
14 SitHHwAE

IR R SAS GEit 3 64T 5 2 53, i
FH LSD ikt f7T 2 & K

2 #RE5HM

FOEERENMRERRRENZ Y

PRI I 1] (2009 4F 4 A & 2010 4F 4 H), Mk
W48 375, MAEFRE G ERT TR E 1Y [ T 5 B A 1
(L 12 hit,/NFI<S5. 0 mm, [ 5. 0~14. 9 mm,
KR 15.0~29.9 mm, Z M =>30.0 mm), 7 1 a B,
J& T FR N K R N0 9 .7 3 .13
Y19 ., — AT, S AE/NFR R R SRR
ARME = A R, KON S B W 22 & A e | 200 L L
AR 1 SRR R R SR BRI AR A B R AR IR
B T REm R, R ) e 5 12 R KR,
WRFBRO L EEERELI—9 H .

7160

2.1
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1120
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B4 W HE/mm Rainfall

AL H Sampling date

1. 2009-01-14; 2.2009-04-20; 3. 2009-05-12; 4. 2009-05-16; 5. 2009-05-30; 6. 2009-07-14; 7. 2009-08-06; 8. 2009-08-31;
9.2009-09-10; 10.2009-09-21; 11.2010-03-29; 12.2010-04-21.
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Runoff and rainfall of different measures of nutrient management
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Table 2 Annual loss of surface runoff mm

A Treatment CK CF Mo MO+FT MoO+PG

AR L R =
Annual loss of 20.57 ab 24.59 a 21.08 ab 18.07 bc

surface runoff

14.94 ¢

DRPBEAE N Y, BA AR 7 /RO A R E s R
(P<C0.05), F[Al. The mean values within followed by the
different letters are significantly different ( P<Z0. 05). The
same as below.
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FEF PR R B T A AR R 7020,

I S BE A5 AT R/ 2 T BB Y T R 0 TR A Y G
B, 5 CF ABRAH L , MO+ FT &b B AT DL 5 25 PG 2
T A U 8 U 2 S R T R 9 U8R R A AR T Mo+
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23 FENBEEBBNHMRERTERLEREDS
% Mm

k4 prows, X5 E, CF &b B NH, "-N,
NO; -N #l DON 9 i 2% & 43 9l o5 TN Ji 2k & 1
26. 74 % .16.56 % Fl 20. 66 % . X 3 Fh B A5 B E M A%
T DTN, ffiff DTN B i 2% & 5 TN Ji 2k &t 1)
63.96% .52 PNy kM 2 {544, Ik, DTN 2y
FHI D PE X ARG P AR M E R ARTE A B PN
TR AL Z TR R E M. 5 A, B AS i AR
(CK 43, TN i K sk # 17 70. 34 X 10 *
kg/hm*,1fii CF ZbHf TN A9 i 2k &= M e CK Ab B &
1120. 68X107° kg/hm”, fHIH H & CF 4b 3 jifi & i
19 0. 12 % A DL BB A J2& & 0% X TN i 2k 1y
B R R,
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Table 3 Annual loss of nitrogen and phosphorus in different rainfall intensity X 1072 kg/hm?
B TN EWE TP
Treatment L i PN AW /N R ) W
Fine rain Moderate rain  Heavy rain  Torrential rain Fine rain Moderate rain  Heavy rain Torrential rain
CK 0 1. 91 be 17.57 ab 50. 86 bc 0 0.23 ab 2.41 ab 13.63 ab
CF 0 2.20 ab 22.49 a 66.33 a 0 0.31 a 3.12 a 17.32 a
\Y (] 0 2.49 a 17. 66 ab 59.42 ab 0 0.12 ¢ 1.97 b 9.81 be
MO+FT 0 1.52 ¢ 14.74 b 42.03 ¢ 0. 15 be 2.46 ab 9.63 bc
MO+PG 0 2.12 ab 17. 41 ab 57.93 ab 0 0.15 be 2.00 b 6.28 ¢
R4 BRERAERKE 14. 9070 F1 12. 59 %0 R B K , Horp MO+FT AhHEAN
Table 4 Annual nitrogen loss of surface runoff MO -+ PG ﬂiﬂ%ﬁﬁj@] T E%‘@%ﬁ .
X 107% kg/hm? N N N e .
Jit JIES BN R R B 5 - 4y 3L TE iR A
DTN 5 v
e ey 1N PNV R DTN B NH, ©-NNO, -N fl DON.if & PN
Treatment NH, N NO;  -N DON TN

CK 19.26 b
CF 24.34 a

11.31 ab 17.26 bc 22.51 ab 70.34 bc 0.68
15.07 a
8.29b
MO+FT 14.26 ¢ 8.33b 16.14c 19.56 b

MO+PG 18.72b 9.71b  26.12a 22.92ab 77.46b 0.70

18.80 bec 32.81a 91.02a 0.64

Mo 18.51 b 23.37 ab 29.40 ab 79.56 ab 0.63

58.29 ¢ 0.66

DTN # f# 1 5 % Dissolved total nitrogen; DON . ¥ it P A
HL#A % Dissolved organic nitrogen; PN JikiZ5 & Particle ni-
trogen; TN: &% Total nitrogen.

e it A L 4 Pl A R DA R B4 it HE Ok 03 R A
[] 2 B 9/ SR B U AR 5 Y ) i IE (CF) A
. MO+FET . MO+PG H1 MO &b B 73 5 FAF35. 96 %

T FE A - # J2 Jit RS KB4 14 i A = 8 it e
B9 1 R BN HEREBIC /Y 3 A 4 YO B R REAR . W]
W, B v it A YRR AT DU SRR A 0 It % R R
fift AR IR

3 MO Fil MO+PG WA~ 4b 3, 4> Pl 4 52 DTN
B9 2k B BE R R R 4. 38 X 1077 kg/hm?*, i
DON 52 7 H Ay 62, 79%, b FEE siwk K 1, A
ERFALFE (MO + PG) PN A9 I 46 5 40 L A i 55 4k
BEAI 6. 48 X107 % kg/hm*, B4k 2 /N Ab B8R It
It A BT R 5 Ah PTG T AN A s A 3D HI A
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CF kb3 (3£ 5)MRP.DOP #l PP {3 2 1 43 5
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PP J& PHT M A e i 22 10 B B A . [lee, it
FAHEA ) CK AP, H TP Rk =LK F CF 4b
L0 CF &b PR EE CK ARHE & 5938 20 TP 5 CF 4b
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My 2R

MR TP B & /N B K AR K k- MO+
PG<<M0 <<MO0+ FT<CK<CF, Hth Mo+ PG it
MO AbBEAT MO+FT 4b# TP ()3 K 7 4B i 3%
AR T CF AL 3, 43 HIBEAR T 59. 3176 .42, 62 % Fl
40.98% TP B4 .

x5 MERERBERLR
Table 5 Annual phosphorus loss of surface runoff

X 107? kg/hm?

Ak B DTP

Treatment MRP DOP PP ™ PP/TF
CK 1.70 a 1.53 a 13.04 ab  16.27 ab 0.8
CF 1.95 a 0.85 a 17.95 a 20.74 a 0.87
Mo 1.77 a 1.13 a 9.00 be  11.90 be  0.76

MO+FT 1.41 a 1.14 a 9.69 bc  12.24 be  0.79
MO+PG 1.91 a 1.04 a 5.49 ¢ 8.44 ¢ 0. 65

1 DTP: % fi# P B Dissolved total phosphorus; MRP: H ik £ )2
M Molybdate reactive phosphorus; DOP: % fif 5 45 HL 25 #
Dissolved organic phosphorus; PP ki Z5#§ Particle phosphor-
us; TP: 8§ Total phosphorus.
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Effects of nutrient management on loss of nitrogen and phosphorus
from citrus orchard of Danjiangkou Reservoir Area

BI Lei' TAN Qi-ling® HU Cheng-xiao' LI Duan-bo®
GUO Yuan-cheng® ZHANG Si-wei' SUN Xue-cheng'

1. College of Resource and Environment s Huazhong Agricultural University ,
Wuhan 430070,China;
2.Soil and Fertilizer Station ,Agricultural Bureau of Danjiangkou City ,
Hubei Province s Danjiangkou 442700 ,China

Abstract Runoff plots experiment was conducted to study the effects of recommended fertilization,
recommended fertilization with split-applied fertilization and recommended fertilization with planting
grass on the output of runoff, nitrogen and phosphorus, form of nitrogen and phosphorus. Results
showed that recommended fertilization with planting grass and recommended fertilization with split-ap-
plied fertilization significantly reduced runoff losses 38.43% and 26.51% compared with the convention-
al fertilization. Rainfall intensity is the main driving factor for the loss of nitrogen and phosphorus with
more than 96 % of nitrogen lost and 98% of phosphorus lost happened during the heavy rain and torren-
tial rain. Dissolved nitrogen and particle phosphorus other than fertilizer application were the main loss
forms of nitrogen and phosphorus in Danjiangkou Reservoir orchard. The loss of total nitrogen,dissolved
total nitrogen and dissolved total phosphorus were deceased significantly by increasing the frequency of
fertilizer application,and planting grass can effectively reduce the loss of total phosphorus and particle
phosphorus. The loss of 35.96% total nitrogen was decreased by increasing the frequency of fertilizer ap-
plication while the loss of 59. 31% total phosphorus were reduced significantly by planting grass,com-
pared with the conventional fertilization.

Key words recommended fertilization; split fertilization; planting grass; loss of nitrogen and phos-
phorus; citrus orchard
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