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Ammonia Volatilization from Wheat Soil Under Different Nitrogen Rates
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Abstract: Ammonia volatilization is a major pathway of nitrogen losses from soils. Here a field experiment with different nitrogen rates was

set up in Fangshan district, Beijing. The nitrogen rates included NO(0 kg+hm™), N1(50 kg+hm=), N2(100 kg+-hm=), N3(150 kg+hm™),

N4(200 kg+hm™), N5(250 kg-hm), N6(300 kg-hm™2), and N7(400 kg+-hm™). Ammonia volatilization from soil in winter wheat field was

measured using in—-situ measurement method. Detectable ammonia volatilization occurred 1~2 weeks after N fertilization in winter wheat

field, and the peaks of ammonia volatilization happened 2~3 days after fertilization. The ammonia volatilization rates were the highest after
basal fertilization and top dressing, which were 2.41 and 1.42 kg-hm=-d"", respectively. The amount of ammonia volatilization varied from

0.81~ 4.29 kg+hm™ after basal fertilization, 2.20~6.91 kg -hm™ after top dressing. Throughout the entire winter wheat growing period, am—
monia volatilization was higher in high— than low-nitrogen treatments. At nitrogen rates exceeding 150 kg -hm™, total nitrogen loss increased
sharply due to elevated ammonia volatilization. In the treatment with 150 kg+N hm™, the winter wheat yield was as high as 5 493.63 kg *

hm~, higher than that of all other nitrogen treatments. Therefore, optimizing nitrogen rates could reduce ammonia volatilization loss without

decreasing wheat production. The present data show that 150 kg -hm™ nitrogen would be optimal for better yield and less ammonia volatiliza—
tion losses.
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Table 2 Nitrogen rates for different treatments

Jit I Ak P 2 JiHEE: Applications/kghm™

Number of NOILAE) NGBJE)

treatments  (Basic fertilization) (Top dressing) P0; K0
NO 0 0 100 120
N1 25 25 100 120
N2 50 50 100 120
N3 75 75 100 120
N4 100 100 100 120
N5 125 125 100 120
N6 150 150 100 120
N7 200 200 100 120

&1 il TR EREUER

Table 1 Basic physic—chemical properties of soil in tested field

+1% Soil  pH(H,0)

A HLB SOM/g-kg” 4% TN/g-keg™ 4H TP/g-ke™ HAHE AP/mg kg HALHN AK/mg- kg™ NO;—N/mg-kg™ NH;-N/mg-kg™

4 8.3 15.9 0.09 0.34

105.6 87.7 9.6 39

Note: SOM : Soil organic matter; TN : Total nitrogen; TP: Total phosphorus; AP: Available phosphorus; AK: Available potassium.
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Figure 1 Measurement unit for ammonia volatilization
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Figure 2 Ammonia volatilization rates after basal and top dressing fertilization
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Figure 3 Cumulative amount and rates of ammonia volatilization after basal fertilization
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Figure 4 Cumulative amount and rates of ammonia volatilization after top dressing fertilization
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Figure 5 Total amounts and loss rates of ammonia volatilization in different treatments at different fertilization times

23 BINEFFEESREREST

K6 iR, &/hA2 NO~NT b B it k75 5
Tk

y=—0.038 82%+16.83x+3 400.6 (R*=0.683 6)

TR ZAPE T, Femr= il 5225.7 kg-hm?,
T R S H R 216.9 kg hm™, il FH ZUIE AT AR
Z/NZE e R L 5 DR = AR R, 24K

EF@%EE% A TR R . A N3 UK
TN T AL R AR, Ha R R

F/NTFHABAE B, AT DAL EREANUAT LA b )™

Tt R TT LA 2 AT A, 0 PR A8 75 KUK
3 it
3.1 AEMERREAXT TSR L 200
AR F= R 382 IR A EAS RUR R, T &2

Wi G R A . AR I 2 AR AYREAL I 4, —
AR TEA /N R LIS KA AR R TEIR

6000

e
5000 | .  m 3 e

4000 |
i-"'

3000*

7 /kg-hm™
Yield/kg-hm™
)

(=)

(=)

(=)

i

e
R

i R*=0.991 6

0 i.................:................J.................: ..................

0 50 100 150

y=3E-05x+0.032 1x4+2.917 1 & j4

%“ﬂ;ﬁui_ﬂeaﬁﬁfﬁﬁ/\ Xof HE A 7] it AR st 307 - 398 2
SR HEUE DL, 25 SRR &/ ;%%HE%DLHEWH

5 BYER I T 2~3 d IR B, FEAE B A

0.34~2.41 kg-hm2-d, 3T HIAF 0.27~1.42 ke hm
ARG BN %&Iﬂﬁﬂlﬂ}:aﬁﬁiﬁzﬂ%ﬁ

m?ﬁiwﬁ;ﬁa_HBFaﬁkEﬁm"{ﬁ INFE I REAE S
PR RN 1.83~14.29 kg-hm*z, b AR HL Bk
2.0%~6.7% , 057 WiE I8 5 =48 K Sk 20 T

2.53~6.91 kg-hm?, i &HUK LLHIK 0.3%~1.2%, 4

/INFZ A5 it A A B A1 R 0 B S v B A . KBS
LGS ST AR AN A E I, kR
FEIU N S AT TS FEAT > R IE B 4, AT e A
R BEIRELR N FEN, S LA R %
e Bt 2 1) EA S 27.3% ., A AN S R
TR T HABAN PR 90% A= A7 M B3E K O e K Lk
FERIEIG Y 7 d N o BRI, 38 243 i AR ZUIE A /]
PARRAR I KBk

y=-0.038 8x’+16.83x+3 400.6 25
R*=0.683 6

E
[
T T C—
)
(=]

r-
W

SR HE S kg - hm™

....

e
—_
(=]

Total amounts of NH;
volatilization/kg+hm

=5
RE
izl

Jiti it e /kg - hm™
Fertilization/kg - hm™

6 EINEFBSRELLE

Figure 6 Winter—wheat yield and total ammonia volatilization
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