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Nitrogen loss risk of paddy field under different fertilizations in runoff prone period

HOU Peng—fu', XUE Li-xiang', YU Ying-liang', JIANG Yu?, WANG Ji-dong', XUE Li-hong", YANG Lin—zhang'

(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Institute of
Crop Science, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract ; The runoff prone period of paddy field in Taihu Lake region was analyzed according to the typical natural rainfall data of 60 years
in this study. Then, the actual runoff nitrogen control effect from paddy field in runoff prone period of different fertilization reduction treat—
ment were compared using the runoff monitoring data in recent 3 years of a long—term fertilization reduction experiment that initiated in
2009. The results showed that, the rainfall probability was larger in early rice growth stage in Taihu Lake region and daily rainfall probability
between June 21st and July 6th were more than 50%. The rainfall probability of basal fertilization stage and tillering fertilization stage were
48.15% and 49.81%, respectively, obviously higher than other stages. The mean precipitation of these two stages were 12.81 mm and 12.84
mm, both exceed the minimum rainfall for runoff( 11.5 mm ), implying high probability for paddy runoff in these two periods. The nitro—
gen in runoff water and surface water in the runoff prone period were mainly ammonium nitrogen as the long—term experiment study indi—
cated. Compared with conventional nitrogen rate nitrogen rate (CN) treatment, the nitrogen concentrations of reduced nitrogen rate treat—

ment(RF) and organic combined with chemical nitrogen treatment( OCN ) were decreased 8.83% and 19.18%, respectively. The nitrogen
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concentrations in runoff water and surface water of sulfur coating urea treatment( SCU ) in basal fertilization and basal fertilization—tiller—

ing fertilization stage were higher than those of other treatments, which increased 20.3% and 11.72% respectively incomparasion with CN

treatment. The nitrogen concentration in runoff water of organic fertilizer treatment (OF ) decreased 9.04% and 28.53% in basal fertilization

and tillering fertilization stage, respectively, but increased 19.7% in tillering fertilization—panicle fertilization stage compared with CN treat—

ment, which increased the risk of runoff nitrogen loss. The nitrogen reduction measures referred in this study can reduce the runoff water ni—

trogen concentrations in the runoff prone period of paddy field, but the effect on nitrogen loss control in the runoff prone period are different.

Keywords: paddy field; runoff; prone period; fertilizer type; nitrogen loss
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Figure 1 Annual and rice season rainfall in Suzhou in recent 60 years(1956—2015)
[ e o+ .
70 - ™
BF, T-H, H-M,
60 FeE R [ R 32.74%
35.13%
e 50
% 10 5
Li 30 14
m
20 : HF, L
10 5y F%Fﬁjf%%z
_ 30.28%
e e e s s s E e v e F e Y e ¥ e T e T T o T o e e
SC—CadQaod T —AaQaedS="Siaddisods—aqadacscsz==aasc s
12addadldld il i idadddadaaddddddli
IR IR = I = I S S S O R S SR R R R R R R R R R =
i/ A -H
2 KBAEKST B HBERBRSIT(1956—2015)
Figure 2 Day rainfall probability in rice growing season(1956—2015)
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Figure 3 The average rainfall for rainfall day in rice growing season(1956—2015)
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R ZRERPIMRERRIVRE RHAERE
Table 1 The actual frequency of runoff and precipitation in the

same period in runoff prone period
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T, F AU FNEE A A 42 T A SRR e 2 R PR MR P T
R FIAE-BERE B B B R R S SRR, 5
REFHAE CN AL, AbRm bR —3%, 1k
NEDE AL LA B RE R HLIEER 70 B LA OCN 7
NI A AR U AR R S B RE A b T
10.64% .2.49%%1 13.36% ,0CN 43 513/ T 18.61% .
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2015-06-27 243 BB 11.72% ), {HEENEIA A 2R BRI, Horh
2016-06-24 702 2014 AR F R E K, FEIE T BENEI AR ik
2016-06-28 157.5 JRURS: (Ui2b 30.729% ) o i 4 A HUIE i B AU 3 OF A
HHIE-TIER 2014-07-02 9 SOy R 2 A B B (R (S JBIEf1 9.049% L BE AL 303
SR o V(G 28.530% ), (ELAR NI AR SRR B ) B L ¢
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Table 2 Nitrogen concentration in runoff water in runoff prone period
{g}i e FENEHH SEAE-ZENE R B BN

iz 2014-06-26 2015-06-27 2016-06-24 2016-06-28 I 2014-07-02 2015-06-29 2016-07-04 ¥ 2014-07-13 2016-07-13 HJ{H
TN CN 19.51b 3.83ab 20.00ab 8.89b 13.06 5.35ab 3.93ab 2.74a 4.01 16.05a 10.45a 13.25
RF 17.22h 3.67ab 17.05b 8.74b 11.67 5.75ab 3.67ab 231a 391 14.43ab 8.53ab  11.48

SCU  23.38a 4.13ab 23.67a 11.66a  15.71 6.20a 4.48ab 2.77a 448 13.09b 5.26ab  9.18

OCN  16.89b 2.84b 16.08b 5.36b 10.29 4.46b 3.17b 2.62a 342 13.89ab 6.18ab  10.04

OF 18.26h 5.11a 17.38b 6.76bc  11.88 6.34a 5.10a 2.95a 4.80 14.76ab 4.18b 9.47

NH:i-N CN 19.21b 3.31ab 15.46ab 6.37h 11.09 3.08b 3.46bc 2.02a 2.85 13.55a 6.17a 9.86

RF 16.96h 3.11ab 12.92h 5.92h 9.73 3.00b 3.10be 1.53a 2.54 12.67a 4.96ab  8.82

SCU  23.16a 3.65ab 16.63a 9.13a 13.14 4.51a 3.88ab 1.88a 342 11.47a 2.58ab  7.03

OCN  15.85b 1.87h 12.89b 3.05¢ 8.42 3.31ab 2.56¢ 1.62a 2.50 12.22a 3.12ab  7.67

OF 16.72b 3.79a 14.00ab 3.79¢ 9.58 2.92b 4.44a 2.09a 3.15 11.80a 1.05b 6.42

NOx-N CN 0.30a 0.39a 1.33a 0.23a 0.56 2.27a 0.41a 0.71a 1.13 0.36a 0.14a 0.25
RF 0.26ab 0.39a 1.13a 0.18ab 0.49 1.60ab 0.40a 0.76a 0.92 0.29a 0.10a 0.20

SCU  0.22ab 0.38a 1.29a 0.15b 0.51 1.70ab 0.47a 0.87a 1.01 0.23ab 0.12a 0.18

OCN  0.21b 0.30a 1.42a 0.19ab 0.53 1.17b 0.34a 0.82a 0.78 0.31a 0.10a 0.21

OF 0.23ab 0.32a 1.54a 0.17ab 0.56 1.79ab 0.33a 0.84a 0.98 0.12b 0.11a 0.11

1 SRR R0 R £ i i 22 0 i 25 (P<0.05) , R 4 Duncan’s, T [A]

Note; Different letters for the same index mean significant difference between treatments at P<0.05 by Duncan'’s. The same below.
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2 HAR i A A AR B W) s T A 2 9k, X AT RE S T
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21 1 H R AR A Ak TR ) i S RO B = A I A S

F T OF Ab3H, oAty Ak 3 IA) 22 5 1 R SR 3 (8 25 7K
o
2.3 EBEAFEEIEE HEK AR RE

TR 3t DX 2 P K SRR AR AL R I K A
= E IR R (R, T K R R R A
—ERESE b A] DL e R R AR R KU o St —
A SN [ ol e AUk PR AR AR U 2 ke AR D U 2 XL
8, %l (o7 16 e P i A i BEAE S5 B HE 300 FH i 7K

2014 4F 6 ] 26(JENEI) I 2014 45 7 J1 2 HOHEME-  BRBURWCHEIEAT T AMT (3 3) . 45, 7 H H T
BENERTBE) W2 = T OCN ARFH, 2016 4F 6 F 28(JEME /KR AR RN £, AHAS MK BE R TR 8275
B B3R T SCU ALFE, 2014 4 7 JT 13(BEAEW) . ZREARL S B AR AR b —3 WE RSSOk
3 AEERAEEICEAFIEEIE A B EK RERERE(2016)(mg-L™)
Table 3 Nitrogen concentration in surface water in basal fertilization and tillering fertilization stages under
different fertilization treatments(mg+L™)
AREE JIE 4 b3 1d 24d 3d 4d 5d 6d 7d S Yue g
TN B djutic] CN 31.58a 12.42ab 19.74a 10.23b 12.33b 5.99a 6.99ab 14.18
RF 18.25a 15.25ab 19.16a 10.93b 11.77b 7.51a 4.75be 12.52
SCU 28.75a 18.58a 20.79a 13.49a 17.70a 6.26a 9.20a 16.40
OCN 23.92a 8.25b 10.14b 5.55¢ 8.35b 3.87a 3.68¢c 9.11
OF 23.58a 11.17ab 12.92b 7.22¢ 9.58b 4.69a 5.55be 10.67
BEAL N CN 62.17ab 12.50a 11.97a 11.48a 17.94ab 13.06a 8.53ab 19.66
RF 32.83ab 11.10a 10.77a 10.76ab 20.32a 10.43a 10.45a 15.24
SCU 21.08b 9.67a 9.73a 8.60ab 15.66ab 9.78a 5.26ab 11.40
OCN 52.58a 8.30a 8.30a 10.08ab 13.42b 9.51a 6.18ab 15.48
OF 29.67ab 8.83a 8.90a 6.32b 12.57b 9.26a 4.18b 11.39
NH:-N B djutic] CN 21.08a 9.83a 13.58a 8.23b 9.22b 3.18a 4.84a 10.00
RF 13.00¢ 12.83a 11.99a 8.65b 8.32bc 3.80a 291b 8.79
SCU 20.75ab 11.17a 14.03a 11.41a 13.54a 4.90a 6.65a 11.78
OCN 15.25bc 6.83a 5.64b 3.63¢ 4.99¢ 1.78a 1.82b 5.71
OF 16.42abc 11.58a 6.68b 4.35¢ 5.06¢ 2.98a 2.75b 7.12
EENEIH CN 61.50a 11.70a 11.57a 11.04a 13.36ab 8.02a 4.96a 17.45
RF 32.08ab 10.90a 10.47a 10.42a 14.78a 6.31ab 6.17a 13.02
SCU 19.92b 8.80a 8.07a 8.49a 10.24abe 5.06ab 2.58ab 9.02
OCN 51.67a 7.77a 7.90a 9.80a 8.96bc 5.27ab 3.12ab 13.50
OF 27.25ab 8.27a 8.57a 6.28a 6.56¢ 3.10b 1.05b 8.72
NOx-N E-djutic] CN 1.92a 0.68a 0.15a 0.26a 0.17a 0.22ab 0.25a 0.52
RF 1.50a 0.69a 0.14a 0.20ab 0.10ab 0.25a 0.17a 0.44
SCU 1.83a 0.65a 0.11a 0.17b 0.09b 0.12b 0.21a 0.45
OCN 2.08a 0.64a 0.13a 0.19ab 0.17a 0.20ab 0.18a 0.51
OF 2.33a 0.72a 0.17a 0.17b 0.10ab 0.18ab 0.21a 0.55
BEAL N CN 0.67a 0.80a 0.40a 0.44a 0.12a 0.50a 0.37a 0.47
RF 0.75a 0.47bc 0.30a 0.33a 0.05a 0.29ab 0.10a 0.33
SCU 0.67a 0.50bc 0.37a 0.11a 0.08a 0.12b 0.21a 0.29
OCN 0.92a 0.53b 0.40a 0.28a 0.10a 0.27ab 0.10a 0.37
OF 0.63a 0.33¢ 0.33a 0.04a 0.06a 0.03b 0.07a 0.21

T 1 d HFRIALE 26 | d, A AR ]

Note: 1 d stands for first days after fertilization , the others are the same.
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