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Table 1  Fertilizer application time and amount in paddy field

K r 2008 % 209
- MimAYT AR/ (kg hm?) % (kg hm?) WAEE AR (kg hm?) iR E/ (kg hm?)
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/INIX 2 (A1 A ) FE R 2R T 1), PR 55 24 100 em,
FHTH AL 20 em. HIEH LA 80 cm, 3 HH 3 AN A7 15
FRE MR R0 AR AR TS, LAY/ /N DX 2 T oA 1 72 06

AWFFAE 2018 4F 6—10 H AT HIAL:, 6 H 16
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Fig.1 Fitting of relationship between soil organic matter, initial nitrate nitrogen mass concentration,

initial ammonium nitrogen mass concentration and biochar addition amount
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Table 2 Comparison of simulated and measured values of total ammonia volatilization in

paddy field under different water and biochar treatments

sk SEENENE 1 RS 14 BTG
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Fig.3 Ammonia volatilization loss in paddy fields with different

biochar application rates under 11, 12 and 13 treatment
2.3 FEIEKLETEELIMAETHNE

FHIFV A R IS I & T, AN REBEAL FEAE H 4 BE AR
Ja 11 BEARIE 1 DL BB FE 2R B A R Bk
KRS 2 FRES, HEILE 4. EVRE
A FEI, 12 A3y BER S 1 AR IE R B EER 11
AR FRFRAR T 1.58%~2.66%, FEAE)S 1 FAIE KRR E
PR T 1.80%~2.31%, BENFEZERAIERBUR BT
2.12%~2.46%; 13 Kb FEENLS 1 M2 KBk B
12 KHEFEMK T 6.65%~7.12%, FEAEJE 1 &35 KAk
BIHE T 0.54%~1.06%, BEANMEEERIE KK R
T 0.24%~0.45%. 8 H 25 Kk mE B #EK T RRT
FEAR/NIE R B, Bl E K A — e AR AL B/ b g 2
R

SYEERRIS 1R, 11, 12 AEREIE R AR B AR LR
FEE I A= 4 o s N 38 n B2 ek N 3 AR AR PR TS D
i 20 thm? JE AL IR R T Ra e, (RFRAE 1.5% 4 4
12, 13 Ab T S 35 R 40 2k B A A M 2 I A 40 s i
WINEEAARFRE 6.5%~75% 7). FEACE 1 /4, 11,
12 MR EIERIVRERIREER 12, 13 HEER
3 e B AR LR BELE 24 thhm? (19 2E YD R TR & R H R
Tty EHARAEYIRISINER 7 B FFE 1.8%F1 0.5%
Fedr . PMEEATEZE, 11, 12 B EIE KRR
A R P o A= 0 o e 348 2 S R R N 12,

29



FEBLHEZK 23] http://www.ggpsxb.com

B FEARLRFELE 0.4% 7

/N, HEIKGRAE I

FAEEN

i3
X

AL
i) Hi%%o

IEREEY &Il

=
H

AL

13 KbEE F &% KA

/
w2

=0

FHEEE <

i, WE 5 R VRN INERART 12, 13 4 HE

e e e e i e e S e e S o]
e ]

Fr e
KRttt

D4 BEAIRJE L o UIE )5 1R o feZ

50

< ™ N

(- B)/E G W 44

R R ey
ettt b

[ e e e n m n m a n ]
ehebsbebbetebeeb bbb bbb bty

D e e e e e e e et e o, o ]
bbb e ek

o o o o o
-

O BEIERLE oRERLUE a4 FE

50

< [32] N -

(-t BX)/ > M 27, 42

Lo e 0 e o e
[t e H e A A A R e A e

a4

o o o o o

iy i
—

0 e
m_.u R e et et )
e
a
BT |
2 EEREREEEER A A
st EEEE
= e
= ke
&

/ﬂ L 1 1 1 1
[m]

50
0
0

(Wit BX) /B> 1F 27 62

o o o

11 13

12 13

HEKAEHE

11

13

12

FK AL

FEK b B

b
(a) B1 4b2#

(c) B3 Ab#f

(b) B2 A3

T T T T T T T T (L F (LR (TR T,
e

R S

By 4
—
sy
=3
=
el
2
B
B
1_u. et
=] )
=
R L L L L
a

50

< ™ N —

(z-tuk B/ Mp 27, 42

1 e S

o
e e e o e ]
B ot e
0 ptel ]
<
a I
BT
I
jug [ e e e e 2 ]
2y B e
oy RERIARRRARS
R
O L L L L
o o o o o o
Yol < ™ N —
(e B/ F 2 1 2, 4%
hrad T T T T T T T T T T T T T T T T
B A o o o e o e e ol e e o o
N.M .F+-f+.f+‘+-f+.f+‘+f+‘+-f+f+‘+-f+ﬁ.+‘+f+‘+-f+.f+f+-—
B
B
BT
—
i
=]
=
ol
&
B8
BT
—
i
=)
&

o
o < [32) N —

(gt BY)/ B Mp 27, 42

o o o o o

o o o o o

13

11

TKALFE

i
(f) B6 4b3t

JKAbEE

VE
(e) BS 4b3

FEKAb 3
(d) B4 403

it ooy
M¢ Eieiedtetet bttt tatabat st bttt
8
T b
—
T e e
mm R P
= .
S
0o
iy ]
T RN R
O e e e )
=3
o=
AF L 1 1 1 1
m]
o o o o o o
e} 53 @ Y =1

:!:.....31..1..11..1
A e R R LA

i wA R

1. |
iy

D o o e e oo
2 e e R
5 3 £
&
3]
B
S ]
o

TR RR R TR R R
(2t A

O BEL

JE1H B REE

o e e e e e S e e
= [ P A e P )
= T B
= e
&

]
= 1
—

=]

O BEL

o (=] o o o o
5 4 3 2 .I.

(Wit ) /B> 1k 2 46

13

12

Kb F
(i) BY 43

11

12 13

KA

11

12

FK AL

#

#

(g) B7 b3

(h) B8 b5

CE e

=
— T e e e e e e
\|o —.++++++++++++++++
j=h]
=
5]
&
a
E
i
\o

Oy BEAL

< ™ N

F e
Eoct b A A R

oA FEE

(=} o (=] o o o
n —

5 g

i

1 [P o o e e e e e e e e e L L

T sy

Hm . e
4

B

a

iy

— B e e o e e e

TR - R R e

|z

=5

2

R L L L L

0o o o o o o

m» I ® « A

(Wi o)/ 3 1k 27, 5 %

)
R

BEAFEE

=
T T T
<1D_ bt 2o
= .-
=]
o=
]
2
[n] -
=
bl
\o
g
=]
o=
], . . . .
7
Yo o o o o o
[mvel < [32] 34 —

(Wt BY)/E G 2 o

11

12
WKL
(k) B11 Ab#p

11

13

11

(1) B12 kb33

(i) B10 43

KA E RAFE XK E

prid

Fig.4 Ammonia volatilization loss in different irrigated paddy fields under B1—B12 biochar application rates
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Using DNDC Model to Help Mitigate Ammonia Volatilization from Paddy Fields

BI Wentong®, JI Renjing", HE Yupu®", FU Jing*, SHANG Ming?
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. Jiangsu Jiangdu Water Conservancy Project Management Office, Yangzhou 225200, China)

Abstract: [Objective] Reducing nitrogen loss from leaching and emissions is essential to increasing nitrogen
fertilizer use efficiency in developing sustainable agriculture. This paper is to propose an optimization of water and
carbon to reduce ammonia volatilization from paddy fields. [ Method]l The DNDC model was used to simulate the
processes involved in ammonia volatilization; it considered the effects of both water and biochar application. The
model was validated against field measurements, and it was then used to investigate the changes in ammonia
volatilization from paddy fields under different combinations of irrigation and biochar addition, from which the
optimal irrigation and biochar application that gave the least ammonia volatilization and gas emissions was
determined. [Result] The relative errors between the simulated and measured ammonia volatilization were less than
8%. The model hence accurately captured the fundamental processes underlying ammonia volatilization from paddy
fields. When irrigation was the same, increasing biochar addition reduced ammonia volatilization. When biochar
addition was the same, reducing irrigation amount reduced the ammonia volatilization. Irrigation and biochar
application significantly influenced ammonia volatilization, but ammonia volatilization was more sensitive to
irrigation than to biochar addition. [ Conclusion] Among all treatments we compared, the combination 13+B11 was the
optimal irrigation and biochar application for reducing ammonia volatilization from paddy fields. Rationally increasing
biochar application combined with a decrease in irrigation amount can effectively reduce ammonia volatilization and
gas emissions from paddy fields.
Key words: DNDC; ammonia volatilization; biochar; controlled irrigation; paddy fields
FAERE: AFF
33





