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The Usage Rationality and Environmental Impacts of Chemical Nitrogen Fertilizer and Pesticide in the Huaihe
River Basin, China

SONG Da-ping, CHEN Wei", GAO Yan-zheng

(College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: According to the statistical database and related parameters from 1990 to 2008, the usage rationality and environmental impacts of
the nitrogen fertilizer and pesticide in the middle and lower Huaihe River basin were evaluated basing on the estimation of the nitrogen input
and output balance in agroecosystem. The average amounts of surplus nitrogen and pesticide usage per hectare cultivated land in test area in—
creased from 227 kg-hm™ to 453 kg*hm™ and from 7.43 kg-hm™ to 22.63 kg*hm™ in the duration of 1990 to 2008, respectively. In addition,
the average amounts of surplus nitrogen were more than 400 kg+-hm™ in 6 counties and more than 600 kg-hm™ in 2 counties among 8 test
counties. The average amounts of pesticide usage were over 20 kg*hm™ in 5 counties and over 30 kg-hm™ in 2 counties. The amounts of sur—
plus nitrogen and pesticide usage in test area differed greatly. The largest amounts of surplus nitrogen and pesticide usage in one place were
2.54 times and 5.29 times of the smallest in the other, respectively. Potential risk assessments of the test area revealed that Shenqiu, Huaibin,
Fengtai, and Shouxian were the areas with the highest risks, and Wuhe, Huoqiu, Yingshang were the areas with the higher risks, and Linquan
with the lowest risks. In view of these, there is very large amonnt in application of chemical fertilizer and pesticide in the area, and is unbal—
anced distribution in their content among areas.

Keywords: Huaihe River basin; nitrogen fertilizer; pesticide; environmental impact
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Figure 1 Map of the Huaihe River Basin
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Figure 2 Nitrogen balance and nitrogen surpluses of farmland in test area
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Figure 3 Pesticide usage per hectare cultivated land in test area
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Figure 4 The usage of nitrogenous fertilizer in 8 counties
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Figure 6 Nitrogen balance for farm land in countryside

115°0'0"E 116°0 118°0'0"E

0'E 117°0'0"E
s N 0

34°0'0"N

33°0'0"N

33°0’0"N

32°0'0"N

32°0'0"N

117°0'0'E

115°0'0"E 116°0 118°0'0'E

115°0'0"E 117°0'0"E 118°0'0"E
% 115°0'0"E 116°0'0"E 117°0'0"E 118°0'0"E
o EEE b 5 : = T
3 N
on

33°0'0"N

33°0'0"N

EamAR
Gk

32°0'0"N

32°0'0"N

115°0'0'E
7 BREMMREAE

Figure 7 Pesticides usage for farm land in countryside

116°0'0'E 117°0°0"E 118°0'0"E



1150 RRV-AF - I PSR RUIEA 2t 1) 2R S HIR B e

201146 A

IKAROL, A3ER B, DT X 8 N EL R R 25 93
Kag-S5eEFRPRR MR MEREERYIEH.
—J7 i H B 80 UG, ERERILAEAAZY
FERANWTHEN, A& RXIEARZGRE4R AR B IA
PURBE R, P2 — IRAREE S IR AEAR 2 B R 73
W s 75— T R K ) R SRS T T AR, AN WA B F i
450y, R AR RIE IR =, LB VE Y A g 3
AR T AR R AP BN , & RIRSERAE (5]
R KR FEF ) FER I BUCESE N, & 50% 2L _E 2R
L GACYIEILS & il A T4, R
RFREEGHIEEE A, 8 TR, B85
Bl RS R 2G5 Mg SRR 25 = 5k B A0 AR e
JB AN, ANUBEIR T 3 H Y R 854 , 0 PRI
553t T K s BTG R, O K A S BRI B
i, BHEIX A 8 B Z [l 22 S+ B A,
RAEAR 25 B8, A2 FEAR | L3t BRI
EHSEEW 82 B YAt S E AL T K EF R R
Ve STl AR Rk AR R R 55 77 iz ki
7 AR LA B RIPAIEAR 25 RN AR 45, 2 mT e
TE—ERE EE M AR AR BEIRGHEFKF
Xt EAR DR, A R i B — 2 B AR o

4 i

FI AR 355 A 58 & BR, YT s 5% X
BN RBREMBAA R AR 2 I
A 1990—2008 4EHe k1, N RA KR H 227
kg <hm™ B3] 453 kg-hm=, TR EHEM 7.43
kg-hm? HEANE] 22.63 kg-hm?; NS 22 7K F , 70T
RIXE 8 NEA,H 6 NEAHHL N ZE AR 400
kg:hm? Dl b, Hp 2 NMEMHHARRAEBRLT
600 kg-hm™;5 B Y4 245t F & 7E 20.00 kg-hm™ LA
E, A2 B2 AEKE 30.00 kg-hm?;8 5
Hil i N RBEARE AR &5 5 R RGN 2.54
FEFN 5.29 £%,

FARIE R H AbRvE, 7E 1990 4E A RE At
RRTFEAENIER, PRSI, 2008
A RIE At R A B L, (A e 5
RS, e L XEMFEARBRER
F 500 kg-hm, 2008 R ZjHEH , L FEARE
FHKTF 20.0 kg-hm?, FIREBLES S AR = . LRAHT
FEX R R ARG EREE AR , S 5T X P A KU
0% R G FER TR X, f E
BB TR R X, I SR8 TR KU IX

WFEEs SRR, WS R R TR 2 A I R
IR, AT Xk 858 77 A 82 i ) AT RE PR3 R, O 7
EY RIS R B STRUWINEN 2 -9 SN =8 =2 1V |
R PR3 % St XS 1o 93t X RN AR 285 B (5 P T
BB 8 D RS AR 2 45 e DR 3R e Y g
SRURTE Y, DU A ) Ao DX Sl EL AR T A5 28 A S
INEBRBE—E R BB IRE o

S E 30k :

[ RIRER, 71 B AR T TS Gt X SR AR (]. BRBE R4, 2008,
394(4B):4-6.

[2] Kopinski J, Tujaka A, Igras J. Nitrogen and phosphorus budgets in
Poland as a tool for sustainable nutrients management[J]. Acta A gricul—
turae Slovenica, 2006, 87(1):173-181.

[3] &Lk, BFIETT, M. RERTT 6 &K HIRS-FEILRIFH R
DAL PEAR AR, 2000, 33(2):63-67.

LU Ru-kun, SHI Zheng-yuan, SHI Jian—ping. Nutrient balance of agro—
ecosystem in six provinces in Southern China[J]. Scientia Agriculiura
Sinica, 2000, 33(2):63-67.

41585, R 7, SAEBE, &5 e REAERAR AR L HA
RO AP E IS MR, 2008, 14(5) : 858-865.

LU Shu—chang, CHEN Qing, ZHANG Fu-suo, et al. Analysis of nitrogen
input and soil nitrogen load in orchards of Hebei Province[J]. Plant Nu—
trition and Fertilizer Science, 2008, 14(5) : 858-865.

[5] BHEK, Tk, TP, 4. RERARAROR AR 5RA M A
RO [EIRET]. TR 2, 2003, 25(6) : 1-4.

[6] Gabriel G, Monika C, James R C. An ecologic study of nitrate in munici—
pal drinking water and cancer incidence in Trnava District, Slovakia[J].
Environmental Research Section A, 2002, 88.:182-187.

[15KBRSR, £ ¥, TKINT, 5. Yo RS AT Jexd AR I
[J]. #1F 7K, 2008, 30(1) : 57— 60.

[8] Cai G X, Yang N C, Lu W F, et al. Gaseous loss of nitrogen from fertiliz—
ers applied to a paddy soil in South—Eastern China[J]. Pedosphere, 1998,
8(1):45-52.

[9] Zhu Z L, Chen D L. Nitrogen fertilizers use in China—contributions to
food production, impacts on the environment strategies[J]. Nutrient Cy—
cling Agro—ecosystems, 2002, 63(2):117- 127.

[10] Bk, 7 3, X i REESREFR S IR S NS

BTN, HUBRBIEHER, 2002, 17(3) : 441-445.
YANG Lin -zhang, SUN Bo, LIU Jian. Progress in translocation and
transformation of nutrients in agro—ecosystems and its optimized man—
agement[J]. Advances in Earth Science, 2002, 17(3):441- 445.
[11]Fu G M, Hu X F, Yao Z H, et al. Downward movement and leaching of
NO;—N from nitrogen—{fertilized corn on dry-land soil[J]. Pedosphere,
1998, 8(1):59- 64.
(2] TR, MEA53E, ALARAR, &F. FNH BOK R ITYRILL]. 52
i, 2001, 38(4) : 540-546.
XING Guang—xi, SHI Shu-lian, DU Li-juan, et al. Situation of nitrogen
pollution in water bodies in Suzhou Region[J]. Acta Pedologisa Sini—
ca, 2001, 38(4):540-546.



55 30 5% 6 i

DI S 1151

[13] William F S, Syers J K, Lingard J. A conceptual model for conducting
audits at national , regional , and global scales[J]. Nutrient Cycling
Agro—ecosystems, 2002, 62(1):61-72.

[14] 2 E, XM, EFF, F. BEREFSPESFHSH KR
[J]. 48223, 2003, 40(2):246-251.

WANG Jian—guo, LIU Hong-xiang, WANG Shou-yu, et al. Law of nu—
trient equilibrium, gain and loss in black soil farmland[]]. Acta Pedo—
logica Sinica, 2003, 40(2) : 246— 251.

[15] Z&JE R, David Norse, Fh . H EAR T I85 Je b g 58 (M), b
B E BREERLEE R, 2006.

ZHU Zhao-liang, David Norse, SUN Bo. Policy for reducing non—point
pollution from crop production in China[M]. Beijing: China Environ—
mental Science Press, 2006.

[16] 4 45, /=, FRES. K= X BARER/NIBRE R T

g BT Y. EA SR FRR AR, 2010, 26(1) :9-14.
DU Wei, JIANG Xiao-san, CHEN Guo-yan. Balance and pollution po—
tential of nitrogen in a typical rice —based agricultural watershed of
Yangtze River Delta Region[J]. Journal of Ecology and Rural Environ—
ment, 2010, 26(1) :9- 14.

[17] B4, HHUHT, RBIESE, 55, KL =M M AR5 R H IR

R[], B2, 2007, 27(10) : 1709-1716.
DENG Mei-hua, XIE Ying—xin, XIONG Zheng—qin. Nitrogen budgets
of the Yangtze Delta region and their effect on the environment[J]. Acta
Scientiae Circumstantiae, 2007,27(10):1709- 1716.

(18] SRIK K. AR H AN A 2k 5 X ()], 138 53745, 2000, 9(1):1-

6.

ZHU Zhao-Liang. Loss of fertilizer N from plants—soil system and the
Strategies and techniques for its reduction[J]. Soil and Environment,
2000, 9(1):1-6.

[19] Ph&iE, EEIR, 3 T, % S N R E IR P EPLAR S

A A1) R, 2007, 28(6) : 1332-1337.
SUN Jian-hui, WANG Guo-liang, ZHANG Gan, et al. Distribution of
organochlorine pesticides in surface sediments from the middle and
lower reaches of the Yellow River [J]. Environmental Science, 2007,
28(6):1332-1337.

[20] £ %, KB # R, % B SEEE KR RRES 2 ABOE
SHEVERAGEYCRAAZE]. FRER2E, 2007, 28(4):730-735.
WANG Tai, ZHANG Zu-lin, HUANG Jun, et al. Occurrence of dis—
solved polychlorinated biphenyls and organic chlorinated pesticides in
the surface water of Haihe River and Bohai Bay, China [J]. Environ—
mental Science, 2007, 28(4) :730-735.

[21] 2235, BRIEAT. R4 & 47 KA AR P& S HT—LIL R

B ERA B L FFEERL 224, 2008, 27(4):1312-1319.
WU Lan-fang, OUYANG Zhu. Nitrogen budget of farmland in crop—
animal mixed farming system area: A case study of Yucheng County in
Shandong Province[J]. Journal of Agro—environment Science, 2008, 27
(4):1312-1319.

Brit - BT R AR, R RO B B AR AR SC
Bl , AR R DT E B O =



