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Characteristics of Nitrogen Losses by Surface Runoff in a Typical
Peach Orchard Field in Taihu Lake Basin, China
GUO Zhi, LIU Hongjiang, CHEN Liugen, ZHENG Jianchu

(Institute of Agricultural Resource and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014)
Abstract; Within an orchard containing 12-year-old late-maturing peach trees (cultivar “Hujing”) in Taihu
Lake Basin, China, different fertilizer application rates and management practices were applied to explore the
technological approaches to coordinate high quality and high yield of peach during 2012—2013. The effects of
these treatments on soil nitrogen loss by surface runoff in the typical peach orchard were investigated under
natural rainfall conditions. In T1 (conventional fertilization practice), total nitrogen concentration ( TN)in
the surface runoff water reached the peak value of 87. 72 mg/L, and TN showed a decreasing trend with the
peach growth period. Compared with T1, T2 (reducing fertilization practice to 70% of conventional) and T3
(Inter-planting white clover (Trifolium repens L.)) significantly reduced the average TN in whole peach
growth period, which decresed by 26.16% and 12. 89% , respectively. In T1, the quantity and coefficient of
TN losses by surface runoff reached up to 52. 06 kg/hm® and 6. 21%, respectively; these mainly occurred
from the peach fruit setting stage to the peach fruit ripening stage, and the strong typhoon season after peach
fruit harvest. Compared with T1, T3 significantly reduced the quantity and coefficient of TN losses by
7.41% and 7. 41%, respectively. T2 significantly reduced the quantity of TN losses by 26. 96% , but TN
loss coefficient slightly increased by 3. 99%. Furthermore, compared with T1, T3 and T2 significantly
reduced the partial coefficient of TN losses by surface runoff by 9.51% and 20.70% , respectively.

Keywords: nitrogen; peach orchard; surface runoff; white clover (T#ifolium repens L.)

Tl 2 4 A b ER BRI RSt SR B 46, 2060 SR Bk SR A B b
2008 AR TR E LRI WAL 7.8 X107 hm* 29 i EAAER BRSO BB A A GBS R
BHIE TR 48. 700 HER P HE Ik 8.3 X10° 20 A TR IR B B R A B AR A R PG 45 3k 337, 5

Y fE EH#3.2017-01-16

BETE VLA ERAIFEHE A 0553 400 B[ CX(12)5053 5 4 lk &6 4 i ¥ 55 T & 92 56 %8 I i 5k 42 90 H (KLAE201307)
B —EE R (1981—) , 5B A, BIAFSE 5L, N TR A B 5 W F ST . E-mail: Guozhi703@163. com
BAS1ERE RAEY) (1956, B, EZNFEMEAE G EE 540 AESFF . Email:zjc@jaas. ac. cn



2 PSR R

%31 &

kg/hm® , A & m b sl & ik 1132, 3 kg/hm?*,
2k I R R A B ik 650. 0 kg/hm™™, 5
A o AR A U A R B R O Bk Bk A
JEAE# A 35 838. 65~853. 95 kg/hm? "), it &5 T #k
] 3 B AL 2 A & (100 ~200 kg/hm®) ™0, A C B
FER I R E AR B A KA 5 ARG Z R )
2 ARG 2 L AR 3 bt R A R AR K
gy 3O S A SR R R A A B
S H8 T 30 3 b 3 AR I B T MR S R R ) b R
IR AR HE T Vs HE XU

AR R R R R BOK IR E AR &
B PR 22—, i A FH I R R R S Y TR
— gl T VR HE L 3R O R K A 1 BT kR Gk
37.5%0  Hovh e B UK I 2R o8 0k T R V5 e T K OR Gk
60 %0 LA 10 A L Sk SR L3R L AE AR B T R DN, 20
ST ARG 1520 ~ 35 00 o H 2 X i oK 1R s B IR
TR FEH T AR RN 70 0 R AR . i
W T D S 32 9 3 v BN T RRUER S AR AR FH 3R A AR T I R

e T REEY . REMRIZIE A I AT &
M e SR AR M A R AE bl R B BB E X,
B H A, B A OCF AT I Bk Ak b+ 3 R R AR R
P % R AR M H: 55 8 R 4 B IR OC R W A DG A L AR
AIF 5 LA IZ 3t Sk S A el A F 5 6 425 3 5k K /N XS
PR S RS T Bk AR A AR R R R
TiE R U HEF AR S LAY R 2R3 o 7K Bk A o e 7=
Bk bl 37 536 B B AR 2R AR L Sy 52 IR WA dat 1 pk el
AR AR A — o BRI
1 BRS 5%
1.1 06 #h AR o

T BT VLI 4 JC B T L X9 A B A T
BRI (31°37'N,120°07 E) , J& Jb T #4160 3 25 X
SRR AERIRIR Y 16 CLAEY H B2 2 000 h, 4E[%
JKHE 1 100~1 200 mm, 4E E R 2 230 d., HBEilHk
Y it e Sy WG 3 S RE S 12 AR BRATEE R 4 m X4 m,
g Ak el g 8 - B M I AL - g BEAC A
PR WLFR 1.

F 1 AU skE T ERERE AR

T2 " HHL/ 4 N/ HAA/ AL/ HALER/
WIE /cm P (ge kg™ (g+kg (gekg™ (mg « kg™") (mg « kg™") (mg « kg™")
0—10 4. 44 36.78 2.96 151.95 121.78 739.27
10—20 4,74 24. 39 1. 89 125.13 61. 38 639. 46

1.2 K5eigit

G55 25 MRk Bl 2E 7 S bR, AR g B 3 AR B 43
W
(DA P 2B AR (T1) o 3 F 24 b Bk A A 7= 2
150 A it N AR = 5 T ) A PR, [l B 0 i 0 9 A
FREE OBk B R AR A (OND B (P, O5) VB (K, O) 3743
A=A K 838.65,290.70,357. 90 kg/hm®;

(2) i it B CT2) o 75 A4 ;2> 18Pk it T iy A Al
b ORFFNE B AR RS SO (REFS BE R IE %) 5
A A5 i A Ak B e it P e A ) i A T R 2
i 2 3020, & (ND L8 (P, O5) VB (K, O0) 37 43 17
ATk 589. 05,203, 85,264, 30 kg/hm* , [ [a] 4
P i 1 55 A >0 ABL A it S Ak BERA [ 5

(3 Mk bl 2F FE (T3, 75 Bk bl o A 85 T >4 b <Ak
S A =M (Trifolium repens L.),F 2012 4
1119 BHERD &R0 120 keg/hm® , F& R 75 24
Bt 8 A i E Ty =X R At F ) 4 A it 1 5 Ak
> 5P i A Ak B R E— B

4 Bk el AT A 715 0 8 95 I 0 HE 7K A o A Y
SIFX1I M —N/NX L /NX TR R 48 m® (12 mX 4
m),BE L E 3 AL, 3 RES ., BB /NX IEHERE
BLHES  /INIX 2 8] LA HEZK V8 43 B8 SE 24 30 em, /N X H
il =4 LLFE 20 em (Y - 38 43 B, 0 158 55 U2 Bk

JE R 60 em, B 1k /N X 0] %2 A 7K 43 T 3% 43 1 58 e
P TE] /0N DX B e i R 6 182 it LA 17 100 3 DL Scmik (12,
1.3 HmRESHH

Ref T U0 1) 0 5% 224 M B W . S M AR UL A A1 i 30
FERU % B % F| (ZL 201510338696, 3) F1Cik[12]
AT BT R K & I RERTKFE. &b
Z /D RAERWKKE 500 mL, 47 7] 5256 % A FH 4 A 3h
WA HTAL (SKALAR San™ ") K i 58 428 7K
ACTN) & .

ftik + 38 pH B PHS—3C # pH i & 4
N.4 PO N P st K KA HLE & /525
FE 6 - 1 3 2 A - e Ak o B mp A O s e Y
1.4 HEFESH

(OERRAEZRELE, MERRAZRE
BEQIEAX L.

Q=2 XV, X10°?

K Q Ry AT A B4 Bk el i 2 A2 I 202K R
i (kg/hm”) ;C, N AR AR i ad B2 P A2 3 K R R vk
(mg/L);V, ARERAERSEPAERKE (m®/hm®)

DODARBRRME R, AERRMAEPHIHHE
/Aﬁy‘j.

|

P,=C%><100%



5 43

SRR A ORI U gt AR A o - RO R AR U U R AR AE 3

s Py o & A B2 1R Bk e 23R b R A U I R R
Q 4 Ab B ASAF T Bk bl SR M AR AR U U R B (T1-
T3.kg/hm®); Q, 4 &b B 5% 1 F Bk el B R A &
(T1~T3,kg/hm?),

AR AR i A i 2 38 o A5 R Bk el A 7= B
T e BE AR R R AR U R R AR AR U e I R
RN/ W

Q

P, :?X 1000

K. P, o 45 40 38 2% 00 F kb 0 R AR I O I Ok R
(g/kg) sQ N 45 b HR 45 1 kPl 80 2% b R AR i U 2k 1=
(T1 ~ T3, kg/hm’); Y Ay 25 4b B8 55 144 & Bk R 7~ i
(T1~T3,kg/hm?),

JH Excel 2010 F1 SPSS 13. 0 % {4 # 47 B ¥ &b
B, SO T A B Y O 3 U A P A A AR B L
R e/ i 2B (LSD) ¥, JLHE E LSD, o5 7K -
B 22 5
2 GRS
2.1 HHETEREGARRRRETHANRE

FH T 1 AT A0 i dul . 7R A ol A28 0 2R vk B B A
BRI SRR, 2012 4 12 H 26 HA&RRS
FEr TN Ve B fy » 1 3 8 T HAD 10 IRAR I (p<<0. 05)
e JPERENE (TD S50 F AR TN ¥ B2 =ik 87, 72
mg/L, [Alif, 5 T AH L, 9806 i A (T2) Fi A B AR =
(TGN T 2EFHAN 11 AR FH TN

e A 26. 16 %081 12. 89 %6 (p<C0.05)
100

[
(=4
T

(=)
<
1
]
—

P RTNWK B/ (mg + L)
i
(=)

—o— T2
—— T3
20 |
0 L L L L L L L L L L J
© = O © ~~ a4 O v ~ T o
Q@ e Q@ 7 79 9 Q@ 9 Q@ 9
N AN A\ O\ Y YV vV > W O
T 7T % 9 9 9 9 9 9 I 7
o~ N N on Lag] o o o o o o
— — — — i — — — i — —
S O o o o o o o o o o
R & @& @& &8 & & @& & & &

RAH EEE-A-H)
1 SBErEEREERRRKRETLAR

2.2 HMETERERRRAETHNE

H 2 AT LA L Bk e A 4 R CTIND A2 3 i 2R
T A Ak S R ) R S B (2013 4R 5
HITHOG6HIH.6H 26 HFA 7 H 7 H 4 ARG
T RIS SR MUE B9 B K22 (2013 4F 10 A 9 HD).
T1AMEEAAF T, 22 o B TN AR 90 o 2k i K
E AT YRR TN K BREM 62.36%. [N,
BEA A IR Rk i K, 2012 4F 12 A 26 H
12 A 31 H PR AR G R b 2R R i K Bk
SAEBWATK TN SRR 18.73% , EZIAH
T I B G 2R AR T I 2 A R R (PR AR T o R R Rk
JE 435 B ik 87.72,65. 50 mg/L)

12

g

<

. 9 -

=]

=

~

i ¢ L

K

izg

& 37

S

al 0 ,
0 — < (=] ~ o (=) el e~ <t N
o o o — — [ (= o < o <
A A A v B Y Y Y~ ow &
T 7T 9 9 9 9«9 %9« 9 < <9 7
o~ o o o o o o o o o o
2 @ o » » © > ° o o o
o~ o (o] (o] o~ o o (o] o o~ o~

WA EEE-H-H)

B2 ME+tEREARRLXETANE

2.3 BETERERRARLESHTEREREN

XS

of TR R A T Ml R A0 07 O 2 B R Bl g L T AR i S
TR F BN E R Z —. @i 5
Br (3% 2) KB, Bk bl + 48 R AR W I K i S R B
RN E R R FEREIEMELR, T1.T2 Al T3
FAFT R R R B 5 R TR 2 R) (A 56 R 4y
Wk y=0. 0611+ 0. 7116 (R* = 0. 780 7).y =
0.04622x40. 4137 (R* =0. 740 3) Fl y=0. 06092+
0.3756(R*=0.811 6), FFt, AEXRMM A RS 1
WA PR B P A 0 et S B R IE M E R L 4
Wb ¥R S 4R HoAE OC Or B 4 B y = 0. 0068x +
2.5545(R*=0. 771 6),y=0.0051z+1. 8281 (R* =
0.714 3)Hl y=0. 0068x+2. 1876 (R*=0.820 0),

R2 BRELEREERRAESERNERERENEXE

RERWM K H/ (kg » hm?)

i H T1 T2 T3

AHOC Ty 2 R* AH G Ty 2 R* AT R R?
[% W9 & /mm!'?) y=0.0611x+0.7116 0.7807 y=0.0462x+0.4137 0.7403 y=0.0609x+0.3756 0.8116
B/ (m* « hm DM y=0.0068x+ 2.5545 0.7716  y=0.0051x+1.8281 0.7143  y=0.0068x+2.1876 0. 8200

2.4 BIELEERERAFRARRDERRERE
1% 3 n AL ke a2 F AR TN 2R B i i iy

FUERARR A T1,T3 A1 T2, 7 5% & 435135 52. 06,48. 20,
38.02 kg/hm”, % T1 4bFRT 5 . T3 Ml T2 4bFH /> TN



e~

PSR R

%31 &

Ry L 7. 41 %00 26. 96 % (p<<0.05),

RS, 3% 3 WL L Bk bd 2 2B B TN 20
Tde Rl BMRAR K h T2.T1 # T3, i 25 43 W3k
6.45% ,6. 21 %61 5. 75% . & T1 AbFET 5 , T3 kb B
BFEW A TN B HH R FRIK 7. 41% (p<<0. 05), 1
T2 Ah PRI T 3. 99 %6 , {H AL F ] 25 57 R I 3

] 3R 3 AT TT 4544 T R It ik Pl 260 3K I
T HEIE 1. 33 g/kg; T3 H1 T2 kb P I 22 B AR Bk [l + 48
REMPL R FAT WA 9. 51 % F 20. 70 % (p<<0. 05)

%3 MEtESEAFEARRARERRAR

HERR R HERR
Lb B R B/ o , TRz
., WRR/ N -
(kg + hm™*) (g kg™
T1 52.06+2. 47 6.2140.29 1.3340.06
T2 38.02+1. 36 6.45+0. 23 1.0540. 04
T3 48.20+2.27 5.7540.27 1.20£0.06

v \A

3 W

PR B AR 55 A0 b Ak R e R AT T
IR I 38 e 7 ik el B T AR (2 194, 94 kg/hm”,
SR ARk el 8 R AR A B A B T A
4,30 fi5 , 13X o 5 Opk bl - 48 R0 £ A BRI R T
R 2RI . AT ZE v, fE oK % TR B BY R LR R
A GBI R B T R T B R AR A R S R
FICH T BT AR A A R i (R 4) . K
W s R Bk el 1 R R AR LR Y 726, 46 kg/
hm®, M 4 w1 ABE5E Bl A R B AR RS
2K 74042 % ik 4 SR AR KT B X
(R 8. 47 7% . IR I o K T8 A Ja e 50k el 4 9 R K B A
Aib T 7 IR A KU 7K (200 kg/hm?)™, Bkl 1 13
SE B A I 00 3 0 B b 396 0 HL G S M AR O AR IR AR
[r] 1, 2 K A HE R P Vs R AR o AR5 2 B Bk A
WP Bk R R R ik 8. 75~87. 72 mg/
LW 3 T 3% 1 (36 K B0 5% 5 A k) (GB
3838—2002) M HLE I V 25K bR . SR ML A2 i 7K 7E
] £ FH ) 320 90 S K A B e B v R R HE K Th AL R
e HE 7K 18 5 o 28 et K AR AR L fE W R RS TR 4 L R A
R K A CED A AR F i Ak 55 BB AR AR A 4 T
ISR JEG U8 W BRE R FH 45 — R B W Bk 2 R, MR T 2
e 0 25 R AR S T AR AU L IR XU . AR T L X b
SR A RE Ao R v 1 BELA /6 i A P 3k SR B L EL AR L
W B — 5. [ A5 R B, Bk B A O AL R
T Y AR R R AR E B R R R 1k
6. 2124 , 55 AT Hhy X RE 22 56 1 A HH 35 43 R = 45K L
FEAHI Y (2 6. 400 s SR, Ak bl + 48 0 35 4% U HE ik
Ve B far ) B R TR A2 R VR AR (34, 1 kg/hm®)HT,

XE5RHBAREA BBV, FE b IR R
A U HE I AR v AR R RS SR B A R Bk
FH 5% 73 it 2R 0F i) 3140 7K PR 558 149 67 T 52 W) T o i 3K — I
TAE U A% o3 1Y M 45 A2 AR BHL T TR B B B
4 AARBHUELIERZAZFEHERRILR
A kg/hm?
BT B i A&
EREA B R R% s
KB (LA bR 838,65  22.37 52,06 82,50  726.46

AR X S8

B (AR 1045.50  — — 200,00  845.50
Tt 203,70 — - 117.90 85.80
EXERSoR 587.00  — — 170,50 416.50

TR Pe) A IR AR SR AN AT (B) B4 el F oA 22 4F AR R AR
AP AE by 2 55 0 1 — o S ol A B4 7 9 L AR 36 S HE AR
AR TR B R 0 AT U TR AR S R & TR AL
L AR, M TR ER M Z KHBRE SR
RGN K45 A g R AR ), 2R el 2E R — R A E
ARGy B4 4 ) 1 B S A 1 g SR el T R AS
TR 202611 UEAR R KR TR & HAE R
— T 9 A A T T P T Y A BOR SRR I AT 5 A R
TP B . AR B W R A T
IR0 T D) S S A el 4 AT M R AR R A R K 13, 45
kg/hm?® , Ifif 2% FH A= 9 4 it o 1 o Al 2 22 &0 ] fifF
RR W 23,570 . AT IARAETY R R At
JIE ARy R 22 58 < RN A 5 99 5L 0 1 kb bk el A
VLI o /b 55. 2% ,49. 3% M1 18. 7% . Al
R VR A 3 A e O W % B, A I 9 ek 2k el A
LB AT LA AR ARAR K ARV . ARSI &
B, AR B AT LG R AOK S R T R R AR R
JE R R AR Sk A )3k 12, 89 Y0 A 7. 41 %0 L X R A
A R HEAR — 3, R H R P SR e A R 2 e >
T AR P e VD 3 2% o T G IE R R T R R R 1 B R
fez oI AR B T A R e R R AR
TR Y LR PR 3R 2 — L S A e R A
SRl M R AT AR O X R R A RS IR R R
P R w0 AT e SR IR 2 —  ELARHL A Rtk — 2B IR A
5T, (R A, PR A 4 i B A 5 Al 3% B, kel A e
B W0 e ARG B R R AR O el
S T T R 1 2 o M= € e op = 2
98 I AR 3 7 B8 T %) XU VR S PTAE Shy — A I8 U
B 29 Mk el 4 W] R 2 AR 7R ORI AT R T RRAE ) H
4 45w

(1) A T 97 3o S 750 B el 445 97 /K R0 28 R B 2 7 20
ORI, e SRR & R R OK
TN ¥ FBE fe ik 87. 72 mg/ L, Ve o i JIE A A= 20 455 5K



5 43

SRR A ORI U gt AR A o - RO R AR U U R AR AE 5

A FRARAR K TN MR, 2R F A 11 IRAR iR

A FEF- TN W BEFEAIR 26. 16 70 F1 12.89%.,
() A P 2 BT 25 10 8 Bk Fel 2 A4 B AR IR

K TN Ji 2k B ik 52. 06 kg/hm®, H 3 40 4 T #k

SR SR B 2R S A R SR W B BR B X

Az A 2R A kit S Ak 3 T I 2 AR IR G A U U R

IR 7. 410001 26,96 %6, [R) Ak el 9 R AR U

Rtk 5 [ T A AR K B 2 5 A IE A OCC R
(3) A B RGEAL A4 Bk bl 38 R AR U

WRFIR 6. 2170 B R MR K %Ik 1. 33g/kg, A HE

A A BT AP I AT R 3R AR U U R R A D AL % A o

K 7410009, 5106 . WS AR L AR AR

L2 AEAHHE 3. 9900 o i Ui 2k 2 i FFREAIR 20, 70,

SE k-

(1] BRESC, ®m, F£J58, S v ERk 3 22 5 Fh 5% IR K 1
WP AR A o> T B Oy UE AR LT i [ ROk R
2011, 44(10) . 2081-2093.

(2] /5. FRIE 4R 20 A SR el 55 0 5 AR AR B X 1 I8 o
B2 D], b5t v FE Rk sy, 2009,

(3] /A E. R - R 54 A M.t s L2 Tl
Hi AL, 2013,

L4l SR JHH%6 R BAAR L A5, O il 4ol o 70k Il 60 3R 4% AP
R R X R 7™ 1 1 5w [T ] VL 90 RE FE24, 2015, 43
(11):204-207.

(5] XIEA. RS SRR MR R IM]. B R
R A . 2008,

(6] 4, A4, B /AL, 55, S 23 ik [l 5% 40 48 1 IR %
FCIRI A (). o R M5 AR . 2006 (6) :54-56.

L7] SR E BRYE ok fm B, 55, b 2 A el R #8 AR B K
HARAZR QM1 A E 3 584, 2008,
14(5) :858-865.

[8] Boesch D F, Brinsfield R B, Magnien R E. Chesapeake
bay eutrophication: Scientific understanding, ecosystem
restoration, and challenges for agriculture[ J]. Journal of
Environmental Quality,2000,30(2):303-320.

(9]  &AdAl, mt25 . B0 8 7, 55, KW E i W X 255 0R

7 RAFSELT]. FREERF A5, 1999,12(5) 1 1-5.

SRR, BRI AN AL T Bl TR TS Y8 Al

FE AR L 21 122 Ay 3 v [ AR M T 9 S 3 B

Al 17, H Ak R 2, 2004, 37(7) 1 1008-1017.

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

HO RS BT sZ L. v B g 7 SRR, 2015, 44(6)
112-117.

Guo Z, Liu H J, Zhou W, et al. Characteristics of phos-
phorus losses due to surface runoff in a peach orchard and
the effects of inter-planting white clover (Tii folium repens
L.) on fruit yield and quality[]]. Fresenius Environmental
Bulletin.2016,25(12) :5516-5527.

S, bSOl Al 2 o3 T O B LML JE . v Bl
Bk i AL, 2000,

fif - B, e A st (M. 58 3 W, db st i O
R4k, 2000.

Drahorad W. Modern guidelines on fruit tree nutrition
[J]. The Compact Fruit Tree,1999,32(3):91-97.

Fe 3t BN A IR\ S B | S R SR 7 R € 1| TR S
TR IE R R A s LT ] oh B A S Rl 2= i, 2010,
18(1):210-214.

FeIKEL B IE S AR TS AN TR ¥ e 45 3 R 0 ek
B B2 GRS 5IRT]. Rk TAR¥ .,
2011,27(5) :1-6.

Greenham D W P. The environment of the fruit tree
Managing fruit soils[ J]. HortScience,1995,12:25-31.
BB L 280 2 A A A SR I A R A AR S R B
g8 5 LT, T PRl K224, 2012,43(2) : 131-136.
KR AR B B 2L K s OR R i R AR AT R S
DX AR e b 3 R A L Ok LT . ARl AR % 4. 2014, 30
(2):132-138.

BTG - 224 A L i R Pl 2 A 2 0 ok R AR T
TR MIFEMALT ] 7K DR p5R . 2012, 26(2) :6-10, 20,
PRI, B o AR VK A5 R 2% L0V /) U8 Bl R el 5 3 4%
AR B H: A R T3 R0 43 A LT . Al 35 B3 Bl 27 2
#2,2014,33(10):1940-1947.

Nyssen J, Poesen J, Moeyersons J, et al. Dynamics of
soil erosion rates and controlling factors in the North-
ern Ethiopian highlands-towards a sediment budget
[J]. Earth Surface Processes and Landforms, 2008, 33
(5):695-711.

Liu Y, Tao Y, Wan K Y, et al. Runoff and nutrient
losses in citrus orchards on sloping land subjected to
different surface mulching practices in the Danjiangkou
Reservoir area of China[J]. Agricultural Water Man-
agement,2012,110(3) :34-40.



