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Countryside in China: A case study

YANG Lin-zhang'?, XUE Li-hong'?, SHI Wei-ming?®, LIU Fu—xing’, SONG Xiang—fu®’, WANG Shen-qiang’, ZHANG Yin-jiang®

(1.Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 3.Shanghai Academy of Agricultural Sciences, Shanghai 201403, China; 4.Shanghai Ocean University, Shanghai 201306 )
Abstract: Non—point source pollution was more and more serious and became the key factor of the water pollution control in countryside in
China. During the eleventh five—year period, under the support of the major S&T program for water pollution control and treatment, Reduce—
Retain—Reuse—Restore theory(4R theory) and technologies for controlling agricultural non—point source pollution were applied at Longyan
Village, watersheds of Zhihugang river, Tai Lake region. The comprehensive demonstration project for controlling the non—point source pollu—
tion was established and showed a good result. In this paper, the status of integrated pollution demonstration area was introduced, the design—
ment of 4R technology and the link between different demonstration projects was also detailed based on the local terrain and river features.
Then, the result for applied 4R technology and the improvement effect for local water quality was evaluated. Furthermore, the core of "4R"
theory and technology was summarized and its development and application in the future was discussed.

Keywords: control of non—point pollution in countryside; Reduce—Retain—-Reuse—Restore (4R ) theory; engineering application; TN load re—

duction ; water quality improvement

B Tl R K AN T A 378 5 7K 2 i DTS e 2
AR, AR TR G BRI K A5 B Y

Y Fs H#A:2013-11-30

EETA : 85K &5 KM W H (2012ZX07101-004, 2008ZX07101 -
005 ) ; FRAEB S 25 PEAT 35 H (2013467035 ) 5 V13544 4l Bt
e B EAQHT BT 42[CX(12)3046]; thRHBE FHR R TR H
(KZCX2-YW-QN406 )

EHZ BN M E(1958—), 5, 1L, BF 51, AR5 05 ) o Al i 7S
YA S TR . E-mail: lzyang@issas.ac.cn

o HE ORI AR [ IR ORI 2010 AR KA Y 4
55— Uk Y A 4R EAR Y, ok BT AL B
B ARG AT IR AV RS Je i HEL (SR
HONALEETT A 1324.09 7 t, BUA 270.46 J7 t, S
28.47 J7 to AETETG/KAEHEREE 343.30 124 v, SEBRTG 7K
SFR)T AR 194.41 421, I8 4 43%iE 150 42
t AR T TS K A b B B HE 3 ] PR K AR A 85, HE
TR R 2 476 T1t, RVRZ) 87 it, B4



2310

YR S it Y o 3255 12 1

5.9 7 t, R 64 T7 to KEHER AT TS Y
K IAEE H 25084k, B A K ATE Jedas il 57K 3R bE
S P A IR A

P R R 45 S BUN 2 B AR A T 55 e ) 5T, DA
T TFREBE SRR AT 1 9E 4 R TAH R (4 R
WA AN T AR, AE9R i e 17— 55
YeBlif TR , 76 A TR 75 G 07 af 38 il K P15
E— A ) TR AER . (B, R THARE
R, B BRI, T a8 1 AR AT T 54 o) TR Bl = (X3
ROEM RGBT A B HN L T 2R A5, DA T (45 X 5k
FEARIREE O AR AN BRAR o A T R T Y i P
FE T BLNARAS Ty BRAAT TS e , WhZ A X35k R
WR, AT 2k iR e RS AT
PTG YA TN 4R AR E

Fib A — T E K BT SRR kT
IR Hb DX EL T 5 /NI e S A S 25 A R TE X, TR
TUAR” AR RGBT A TR . it “4R”
AR HE NG DA | AR A 75 Y Ffaf 0 T
47.5% , /R0 DX K R bR T 1~2 A4
G R EASEA T W GE SRR R AR E R 1Y
TR FERHE T —AN B 22 (9 A AR

1 RIEXEER

JIN U XAV T AT 37 3 A 7 T 0 1 D A A A
(b4 31°317 , A4 120°06" ), THFRZY 2.0 km?, %X
J& F LT () Py 2 RUAE AR /K 2 1048 mm,
FEAETTE 6.7.8 JI M E 2= i X A MR 27 5=
SRR Uit LA S OK R . A TRl 84.7
hm?, iR H T FR 2 77.3 hm?, 7K BBk 2 2.5 hm?,
BEMEEE 22 4.9 hm? . 75 H £ E R AR, AR A
450~510 kg N-hm™ 2 [i] . it =2 = ZRE AR 55
BT RAE AR R K 3 AP AL 7E 1000~
1500 kg -hm™ Z [i] . 7K 2Bk [l 4F it 20 5 i 1200~
1400 kg-hm?, 3 i I S SO Gt 19 AR AR T i Ok 2]
AR, R XA FE S G HE I e,
A 2 X IR AR A R RO 29 5.9 to

B S TEVMER, I 75 PG 210
N A TG K AR AT AT AL P B B 301 1) S e 2
FUHTUPRELL, 8 2008 4EJH A 5t , AEiT5 /K
TN 2 AR TP {3k 43 B TE 26.3~58.2,16.4~35.6 Al
1.82~3.74 mg L™ Z (0], %A A 16 15 A AEHE R 2
5500 t, M A HER R 2 0.242 1, 2 A 2 0.15 1, a2y
0.016 ¥,

FNVE DX T B SR AE K AT 13.3 hm?, 3 A 78 g
FEFTIOM , = EE SR DS TR £ P ks
83% , M (5 12% , 4 Y 5% e Ay o BRI , 4% FR5
BEEL. BEVS UL E, AN 2.0~7.8 mg-L7 TP
0.2~1.9 mg- L™, 75§44 3= LR 5 T S B mp LA
Ak o AR A SR ARt 3 1) 7K B W e AR AR I HE K
AT, AR RIE X IR IR AR AL SR SR AR Y
TN HE538E 55050 378 kg-hm™-a™ () 486 kg-
hm2-a ' (I ) 209 kg-hm™2-a”' (FEJH ) 121 kg-
hm™2-a™ (B 58 ) F 101 kg-hm2-a™ (A3 ),

TNV DX PN AT A LIS Y T S R A
W (Jg SE R BE, 1400 m) DA K 5 AR S I T ik
(990 m) JEIZFFIE (700 m) AR F (550 m) 5 Vb
WE(200 m)FHFJEAFEE (1350 m) , 738 G AR (7 B
W SER B2 27.1 him?, [l 3807 A B TR TS YL P
BT SO, SR 5 8 e e ] | I s e 2 AR
2009—2010 4F7K BT Wil 2 B, Il 7K B AL T4
V25(GB 3838—2002), HAAILFE 1,

R 1 T RELHERNAEKRRSR
(2009 £ 5 §—2010 ££ 5 AF1)
Table 1 River water quality status before the experiment
(Average value of 12 months from May, 2009 to May, 2010)

bOIBIE) NH;-N/mg+ L' TP/mg-L" CODy/mg-L™" %M &/cm
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Figure 1 The distribution of 4R technology demonstration in the experimental area
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Figure 2 Effect of different source reduction technology of wheat and rice
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Table 2 Effect of nitrogen reduction of greenhouse vegetables on

yield and TN discharge
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Figure 3 Retain effect of TN from greenhouse vegetable and paddy drainage with eco—ditches
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Figure 4 Purification of eco—ditch drainage with

no—fertilizer buffer strip
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Table 3 River water quality after the experiment and the pollution removal efficiency

(Average value of 6 months from June, 2010 to Dec, 2010)

JSY 7 )

B 5 FEEJESKNRAIT A ERR
Figure 5 Purification effect of fish ponds sewage with ectopic

wetland treatment
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