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Reduce—Retain—Reuse—Restore Technology for the Controlling the Agricultural Non—point Source Pollution in
Countryside in China: Reuse of Nitrogen and Phosphorous in Agricultural Wastes

CHANG Zhi-zhou, HUANG Hong-ying, JIN Hong—mei, MA Yan, YE Xiao—mei, XUE Li-hong, YANG Lin—zhang

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Key Laboratory of Agro—Environment in
downstream of Yangze Plain, Ministry of Agriculture, Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center,
Nanjing 210014, China)

Abstract: The agricultural non—point source pollution has been the main cause of water quality deterioration in countryside in China. It is of—
ten characterized by nitrogen and phosphorous overloading, which is directly linked to eutrophication. It is critical to think at agricultural e—
cosystem level and to act in technology integrations of Reduce—Retain—Reuse—Restore (4R ) for the nutrient overloading and for the control of
non—point source pollution. In this article, the 4R technology to reuse nitrogen and phosphorous in animal manures, straws, wastewater from
rural domestic treatments and tail water treatments was reviewed. The experiments on the reuse rates and patterns were conducted; and the
application effects and the environment influence were investigated. For animal manures, the solid fraction could be applied with chemical
fertilizer after the composting; while the liquid slurries could replace the chemical fertilizer by 25%~75%. For straws, returning to field di—
rectly or after composting, or using as energy production resources were effective ways to reuse nutrients. To reduce the pollution risk of
wastewater from rural domestic treatments and tail water treatments, the paddy-rice—wetland system was used in the experiments, which had
achieved good expectation of nitrogen and phosphorous removal. The characteristics of both agricultural wastes and farmland should be con—
sidered while applying wastes. The reuse of nutrients in wastes should be combined with the management of water and fertilizer to achieve
sustainability in agriculture.
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Y5 H H#3:2013-08-28
BEE£WAB : EZOK LI H (20122X07101-004-3)
TEHZ B % LM (1957—), T 0098 5, B o) R R S#r 9e AL A .- E—mail:czhizhou@hotmail.com



1902

YR S it Y o 3255 10 #

Al TRTIR 5 e ) 2R B S R B R 7K IR V5 Y (1)
S FE R P E S TR AT RSk SR AR RIS
FE A AR, AR E AR 2010 45 & A5
A A 5 — U L A AN B, e B R E R
BN ZEE AR /0 2.43 42 0, IR A 1.63 441, K
25 Qb BRI FH T 4 HE R A R b A S TR A
(COD) A& (TN) . W (TP) 43514 . 1 268.3.102.5 .
16.0 J7 t, & & S5 A SR HE, BEXT KR ER 5%
PR T S, S R T 5 B IR AR IR 9 . RS
FE 2T G E A RO TRNIE TS YL PG M B rh 2
I ECN i 0 N/ & R TR S R EO) ol e gl d S RS R TS
G AMGE R T RIS TS ) AR ik 3
IKRIREE A, 3 B 1 AT YLl b /N AR b A
15K AR LA FRHERL , SGAPRHEHUN AT A= 15 V57K b B
TARREIK A HHEK St B S 80T KRB B AL

XA 559 DL R AR AT B K v ) R i A K
PR YLl AHHE AR A RGRRAE YL T5 1K
TR FRIUR o L, WX SRR o - TR AR L 2
AR T IS Y A RaR R Z — WA T IS
YRR AR A RN AT sl i — A ER 0, [
WA KRS R, 7255 AR K AR A S
e HAE M AREEA , SEBLAE P2 FIEREE ARG A
LB B EAE VEYIRS AT AR K AR B K A
BRI GE , NFR 3 I A7 B 10 R, B A I AR i 2
A& T AR P K B 0 PR R FH B R S5
Yup N, B 7E A AR TR GG BRAN RO
FPE PN R E S

| BEEFEEMAIREERRA

1l BEBEEFRNTEESHRAE

T AR R BRI AR e R B R
SRR ) R 7 0 AT A0 PR A T [ P AR RT3 5 2
fili o AT B E &7 1S REASSTIRAGE 1 & &
Sl RS IR ISR A A5 Sh o
ToREINER MELLERA A S S e 2 8, 7 A A 3
St I 22 K, AR T HFR 0 B A 8O BN FR 43 18]
AR TH I PEIC B o BZT 3SR A 2R A B AR A I e —
053 A R S 3 AN EFR B B, iR AN
[ (SR B Beah# H RS RS R L, LU A
T AR S R A R T —
HEAFRE S AL A H HEE (R 1M,

TEMCIER b, X 6 AR R SR A sh P HE
MWEYITERERL A B A B AR P A R 4 O

BOE T & B 20 PCHE = AR 20 A H (] A 2 A i
SR IS B e HERR A R R A R
7 0.1%~60% , Wi k42 i PR 2R 20% L 1
e A RN S AR R UK R 13%~78%, ik
B IRE R B RE BRI R R 19%~12%, &
PR 2%0~3% s TR AF 90 d, FHoH (1) BV AR G
SRR 67.29%~84.3%F11 59.7%~93.5% , {HA51E
BE, ERERESFE ER DR 1%~3%L)
AL S ATE AR HIBW B 77% 0 2%
FI AR ) H, RIS I3 5 15 K AL T

e,
1.2 EEBEHAERZ HE AR AR

DA E & e fl | S RE YA F 25
L USRI, oM e a2, ik
™ S BT R ARER R S A PUIE , AOUIRRLGE it
FHOT S, A AL A 3 B 88 28 A RO TR (R
TAHV R IR B, XA T BB 4R
Yy, Bl A AU 2 S BWEYIO™ 48 R R, K, >R
FHAHLIE JCHLAE BC it T PR EAVE P 7 2, ] s sk 2 1
I35 e e . R 22 R R ek A HLIEFICHLAE
NERCTE , AT s DR ZRAR A R 6%~28% , 2 ZA5 i Al
BEWRINL 25%~46%", SEHAT HLICHLEC G AT 1)
I FARTRINR 40% L) L, HIIHE K 40%~48%1,
TERIAZ R AR RS ORI SEM R Te /Y (= )

® 1 BLXEESHHMYREAR~EE

Table 1 Generation coefficient of livestock and poultry

FePRE kg d™ 3k FHE R FHERARE T g d R

i % JR kged™e 3k N p
pULs 2542 16.18 41.59 190.48 34.16
RES 11.15 6.63 17.78 115.09 14.89
F 1.62 0.81 243 20.07 2.18
ki3 1.42 3.44 4.86 33.63 4.25
e 1.58 5.06 6.64 46.64 6.02
TAIAE, 0.14 0.14 0.65 0.48
XY 0.13 0.13 0.95 0.30
LN () 0.09 0.09 0.44 0.21
s 0.13 0.13 0.61 0.30
5 0.18 0.18 0.84 0.41

AR (1)QF=X (¢FixR); (2)QU=X (qUixR); (3)QM= X
(qFixR4+qUXR;); (4)QP =X [(qFixR+ qUixR,)xCy), X, QF .QU .QM
H1 QP 43 5 B SRR S B H P72 H 7 R | H 7 280
EAH PG ke d7 gk qU 3 BIERES @ A pE B B R kg d
R A8 i H B BRSPS U195 € s 0 A7 B B3R R i
B eke
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