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Effects of Nitrogen Management on Dynamics of Nitrogen in Surface Water from Rice Field and Nitrogen Use

Efficiency
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Abstract:Effects of nitrogen management on nitrogen use efficiency and nitrogen concentration in the surface water from rice field were ex—
amined by a field experiment. In this study, the nitrogen was applied in three splits as 40% basal, 30% at 10 days after transplanting(DAT),

30% 36 DAT and 30% basal, 209% 10 DAT, 50% 36 DAT at three N rates as 0, 150, 240 kg N-hm™. The results showed that two N concentra—
tions(NH;-N and total N) in the surface water reached the highest on the first day after fertilizer application, and thereafter decreased. NH;-N

and total N concentrations at 7th day were separately in ranges of 7.88%~17.84% and 29.71%~45.55%. Grain yield was significantly in—
creased as the N rates increased from 0 to 240 kg N -hm™, however, nitrogen recovery efficiency and partial factor productivity were de—

creased. At the N rate of 240 kg N-hm™, grain yield, nitrogen recovery efficiency and agronomic efficiency were 6.2%, 30.49% and 23.72%

higher when the nitrogen was applied in three splits as 30% basal, 20% 10 DAT, 50% 36 DAT, compared with that of the N splits as 40%

basal, 30% 10 DAT, 30% 36 DAT. However, no obvious differences in the nitrogen physiological efficiency and partial factor productivity
were observed among different N splits. The results revealed that appropriate fertilizer application in three splits as 30% basal, 20%10 DAT,

50% 36 DAT could increase grain yield, improve nitrogen recovery efficiency and agronomic efficiency, and decrease nitrogen loss.
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Table 1 Nitrogen treatment in paddy field experiment
AL SR
Ao kg hm™ T A L]
Treatments Total nitrogen Ratio of application
amount
No(CK) 0
Nisos 150 FEHE: 43 BEHE ARRE =40%:30%:30%
Nison 150 SN0 ABE NS AL IE =30%:20%:50%
Naws 240 FEAL: 53 BERE HDRLAE =40%:30%:30%
Noan 240 LS BN AR =30%:20%:50%

120 kg-hm™ AERRNE— WK HEREA o URER I BERRES M
RALH B BAE BEAEFIFRAE
1.3 KERESNE

BUHMIALE , W55 2 d 2 H LR 7:00 £H
100 mL B= FTE S &% , APLBIAKR | 35 BT A 2 HURE
B, BA/NXICS A mih 2 HTEZKIRA7KFEZ) 300
mL, RAEMECAFEIEET 1.3.5.7d (B4 2d B 1
PR )EELE 4 YORM:  RAEEE ARG | 0T 0] 526 2 43
BT RBE X H MM KA RAETE 4 CORAR A, TWCH
3t IKAREZAS RN E R IR, A
Wi 5E 2R /KA R - I AR B L B 12, A R i
TR RSN R,
14 BB F ABZRMWITEAR

RACRBCFIF ARCRA T ES A 9 5
B, BRI

RHABIR ] F 2R (nitrogen recovery efficiency, NRE )
(%)= A X 3t F AR A E -2 5 X E Ak
R R A Ex100%

B = F) FH & (nitrogen agronomic efficiency,
NAE) (kg kg )=(iiA X ™ B-m X&)/ A&

FAEAFHA] B 2 (nitrogen physiological efficiency,
NPE)(kg-kg  )=(MEAX = &2-2 H X & )/(HAX
AR A B -2 5 X AR AR )

RHAEARAE 7= 71 (nitrogen partial factor productivity,
NPF)(kg-kg™)= fERUX 7™ & / fE R &

ARL R, TE R/ NX SR 5 m® CE T,
B S2BR T B o RIHR A A/ N X K S
B BRI R NSRS, B LU T 4R - R SRR
GRS NTHE,
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2 wR5E
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Figure 1 Nitrogen concentrations in the surface water after three times urea application
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R ERBR ARRRER AR, B, #E SN
Hts ZK ARG AE B, Bl 242 2, T LA S5 R AR A
EWR, BEA R AR,

23 GiEEEKErFEREMENEWE
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Table 2 Influences of N use efficiency under different nitrogen management

4b P Treatments REWBCRIFHZE NRE/% RFR¥EMFR NAEKg kg

RFAEBFA AR NPEAg kg™ AFRMA T NPF/kg kg™

No(CK) — —
Nisoa 37.53b 10.14¢
Nisos 49.25a 15.12a
Nosoa 33.36b 10.58¢
Nows 43.53a 13.09b

27.02b 57.90a
30.70a 62.88a
31.70a 40.43b
30.06a 42.94b

I RS FRMFE TR ERARIS 5%REKE, FRARMERREZREBD 5%REKFE. TH.

Notes: The difference significant test through LSD0.05, in one row, marked with the same letter indicates the difference is insignificant; otherwise, the dif-

ference is significant at 0.05 level. The same as follow.
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Table 3 Differences of yield and its component under different treatments

sl A KR SRR HEER THIE IEi T
Treatments Valid panicle/No.-m? Total grain/No.-panicle Solid grain/No.-panicle Setting seed Rate/% 1 000—seed Weight/g Harvest yield/kg+hm™
Ny(CK) 197.64c 174.60d 154.59¢ 88.71a 30.57a 7 164.0d
Nisos 247.59b 204.46¢ 174.25h 85.25¢ 29.45b 8 685.0¢c
Nison 238.14b 216.20b 186.45a 86.23b 30.47a 9 432.0b
Noios 279.45a 214.85b 181.32a 84.44d 28.90c¢ 9 702.0b
Noor 266.76a 221.39a 188.96a 85.35¢ 29.78b 10 305.0a

F 48] (R 43 BERE AR, A =3096:20%:50% ) , 7T L i 2%
R FH T 7K NHG-N 1 TN BvRE

P 7R EUE K ST LA S 2 R AR /K RS AU R e A A
R 7= 7, T S 28 AR 2 R 2R R A 38R R Y
FRADIE, BRUEPE( Ny ) /KRR R R A
B, HAE N 11.83 kg-kg™, b Nyso AEBRRRAK T 6.34%,
R ENE 5 75 (ZEAE 43 BEAE - Fk, A =30%:20%:50% )
BREAE EL A, T DA S 248 K R 4 2 MR AR T 3R R
SRR, —ERE RS A R AR R A A
Ho

TERERKEANTF 0~240 N kg-hm 2 B, 7 AL
A DL KR = B 32 R AR KT B K RS
BT B BRI BRI B SRR R
ERAL T KFRBEE SR M TR, EARIZEEAET,
KA B FEAL L] (FERE 2 BEAL AR AR =30%:20%:
50%) , /K FEF=H B
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