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Table 1-Selected Physico-chemical properties of the soil
used in the experiment

S b S5 AFE IS FUAT SR YA 1S
Soil properties Soil1  Soil2  Sail 3
pH sl 764 766  7.68
EC (dS/m) s, )l colin 0.6 0504 0373
Sand% (s 20.756  17.22  16.069
Silt% cdow 43.869 40.698 37.982
Clay% v, 3537 42.076 45.949
CaCO;% oo puudls’ iy, 20 27 35
active CaCO;3% Jlsb pudS ©lis S 1.05 0.925 1.9
N total% JS osy 0.044  0.041  0.033
OC% Ji o8 034 053 032
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Table 2-Selected properties of the alfalfa residue used in the experiment

ot (B Sy STy

Sepleala JenS U5 ge

Chemical propertice  pH EC (dS/m) 0OC% total N %
@i olS bl
1 : 2.
Alfaalfa residue 7.15 6.5 38 98

A5 e e O 4y 499 Ll 0:) Cons 3 EC 5 pH jlade
pH and EC were determined in 1:5 ratio of alfalfa residue and solution
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Figure 1- A view of the experimental units
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Table 3- Analysis of variance effect of type of fertilizer, different levels of nitrogen and calcium carbonate concentration of
the soil on the nitrogen volatilization from soil asammonia

EHESY Gl po ke
geve iy IO Degree of freedom mean of squares
Sour ces of variation S 0,5 19 5955 059,50
(Mg N. g sail)
% & 3 45.571*
Type of fertilizer
D 2 171.065°*
Rate of Nitrogen
o oeeekSdae 2 2006.439*°
Calcium carbonate concentration
u)9)~:’ gl X358 g9 . 6 16.374**
Type of fertilizer* Rate of Nitrogen
lS DS gl 255 g 6 13.088"
Type of fertilizer* Calcium carbonate concentration
el LS e X (5950 e 4 71.171%
Rate of Nitrogen* Calcium carbonate concentration
oS Sl S aw X (g0 s X 368 g8 12 4.720%*
Type of fertilizer* Rate of Nitrogen* Calcium carbonate concentration
idlefl sl 7 0.235
Experimental error
Y s

Source of variation

**P <0.01
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Figure 2- The effect of type of fertilizer on the amount of volatilized nitrogen from soil asammonia during 25 days of
incubation
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Figure 3- The effect of rate of application of nitrogen on the amount of volatilized nitrogen from soil asammonia
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Figure 4- The effect of concentration of soil calcium carbonate on the amount of volatilized nitrogen from soil asammonia
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Table 4- Interaction of type of fertilizer and nitrogen levels on the amount of volatilized nitrogen from soil asammonia

395 &9
Type of fertilizer
O} T g 29! igel C\dgu Pigal Ol yius 98 g ns] —2 59
Rate of nitrogen (kg/ha)  Urea Ammonium sulfate Ammonium nitrate Urea- Sulfuric acid
SL 05 )3 Bj9s 05950
(Mg N/g soil)

0 6.842 ¢ 6.842 g 6.842 g 6.842 g

200 13.08 b 10.68 d 9.107 ¢ 9.672 ¢

400 16.03 a 12.34 ¢ 11.18d 8418 f
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Table 5- Interaction of type of fertilizer and concentration of soil calcium carbonate on the amount of volatilized nitrogen
from soil asammonia

395 &9
IS &5y, 7 olam Type of fertilizer
Sk 29! igel Olilgan porigel Ol ik S 98 g sl -0 59
Calcium carbonate Urea Aimmornun? wljate Ammonium nitrate Urea- Sulfuric acid
concentration (%) P35 0 03955 259,50
(g N/g soil) S'&
20 4.375h 3.225i 2.933i 29751
27 6.97¢ 5.818f 5.458gf 4.972¢g
35 24.64 a 20.82b 18.73¢c 16.99 d
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Table 6- Interaction of rate of application of nitrogen and concentration of soil calcium carbonate on the amount of
volatilized nitrogen from soil asammonia

(30,3) S ol 5l 2 gbans
O39% Tobw Calcium carbonate concentration (%)
Rate of nitrogen (kg/ha) 20 27 35
(g NIg s0il) S 05 ;3 39 4,59 5ee
0 2.35h 479 f 13.39¢
200 3406 g 6.004 ¢ 22.49b
400 4.375¢ 6.62d 24.98 a
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Table 7- Interaction of type of fertilizer , rate of application of nitrogen and concentration of soil calcium carbonate on
amount of volatilized nitrogen from soil asammonia

03950 Tolaw 9395 £45 Calcium Carbonate concentration (%)
Typeof fertilizer and ratesof N 20 27 35
(K N.gsoil) S 2,5 ;5 59540 2,595
aals 2351 4.79 Imn 13.39g
Blank
291395 cte SR 2 Bgsis p S Y- 4.525mn 747 27.25b
200 Kg N/ha from Urea
9l 355 e S JES 13 g p S okS 6.25 jk 8.65h 3321a
400 Kg N/ha from Urea
L.:'
- 2.35¢ 4.79 Imn 13.39g
Blank
3a0) <l ol L e 2 ..
porigel Sl 355 g Jl B0 13 gy p A 3.05 pqr 5.7 ikl 23.19d
200 Kg N/ha from Ammonium sulfate
5gal ) o 31 IS )3 50k p Sk e y
parigel Mg 35 pia Jl 150 0oy p,55kS ¥ 4275 mno 6.865 ij 2589 ¢
400 Kg N/ha from Ammonium sulfate
L.:'
4 2.35¢ 4.79 Imn 13.39¢
Blank
1u| . | " LE e é .
porigel Sl 395 g )5 13 gy p S5V 2.6 qr 5.37klm 19.35¢
200 Kg N/ha from Ammonium nitrate
'ul . ] - R z e
parigel Sl 395 g S U8 13 0oy p Sk ¥ 3.85 nop 6.215k 23.46d
400 Kg N/ha from Ammonium nitrate
L\:}
" 2.35¢ 4.79 Imn 13.39g
Blank
Sty sl Zogl 355 g S0 > gy e SHAEN g s 00 5.375kIm 20.19 ¢
200 Kg N/ha from Urea-Sulfuric acid
&)9‘“]9“’ "\“"“" 7°}9| ‘>9§ e )‘ )L“\Sdb » 0)9)“" re)f9l.\f ¥ 3.125 par 475 Imn 1738 f

400 Kg N/ha from Urea-Sulfuric acid
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Table 8- Analysis of variance effect of type of fertilizer, different levels of nitrogen and plant residue content on the nitrogen
volatilization from soil asammonia

68131 4y Silay po 3uSilo
gove iy FIIo) Degree of freedom mean of square
Sour ces of variation S 2)5 13 590505 059,50
(1 N.g sail)
> &5 3 93.865°
Type of fertilizer
Oig i gl 2 694.416™
Rate of Nitrogen
oAl bl gl 2 1415.644°
Level of plant residue
0395 g X 355 g5 6 24.933*
Type of fertilizer* Rate of Nitrogen
w2lS bl o X 58 g4 6 85.111*
Type of fertilizer* Level of plant residue
kS bl gaw X (05905 o 4 68.504"
Rate of Nitrogen* Level of plant residue
2L bli aw X gy gaw X 355 g9 12 22.751%*
Type of fertilizer* Rate of Nitrogen* Level of plant residue
- ] R
ibejl s 72 0.000139
Experimental error
(1) Syt - 5.18
Source of variation
**p <0.01
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Figure5- The effect of type of fertilizer on the amount of volatilized nitrogen from soil asammonia
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Figure 6- The effect of rate of application of nitrogen on the amount of volatilized nitrogen from soil asammonia

39S e i3 8l L S wap )y 4o opl 4 SB 5l Sligel
s J o1 e iy 5 8L Gl SB ) Sligal A

059l 345 Calisee p3lie U oy > j5 (V) Lok g LiBLe
dniad jlade o (LS )3 (59 p)SgkS Fer g Vee (4 0)


www.SID.ir

YA0  ..dilisee polic g S muendS Ly S ol 0 59 i cilitie polio g galio w6

Lol sty 2559) (Sblis 2uoy> B g 5l S5 5 )3 259 S0e
wald jlag ) aose Lol 2l Glie (00> V/0 i3l

PS5 95540 YIVE (liee ar Sligel g0ty SB 1 03525 dyna
denal dopd O 4 VIO 5 1 (il b g cél ialél S5 a5 )

Bl Gl Bl S )5 )3 059,80 MAA Jlade 4y (59 53

16

el Gy 1S 53 (59555 S kS ¥e e
Jodd dmal (jgyis ey doigy (alS Ll 2,8 430
Do Y mime dopd S Jloin] maw )0 Sligel @ygody S
AL G135 e 1 o 5l s s A Jys)
OtSoie (Y JS8) €8l (ljl oad dnal ()39 55 Gl 459
VOIYY ladie any SUigal ©ygodsy 0a0d Ml (95 (ljwe

Jl.u,.du”m B dataadd 'y g wud
Ammonia volatilization rate (ug.g soil)

o N B O

a
14 -
12
10
] b
| C l
. — 1
0 25 5

2L Ll sl

Plant residue application rates (%)
Sligel ygods S 31 00wd dumaai (359 50 I p1 SE s o 03938! AL Sy Wiseo olaws ,ili -Y JSS
Figure 7- The effect of different levels of plant residue on the amount of volatilized nitrogen from soil asammonia
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Table 9- Interaction of type of fertilizer and nitrogen levels on the amount of volatilized nitrogen from soil asammonia

Typeof fertilizer 45 g4

. = s 8,4/ Sgel 58 g0l Ol SU 9 g S =8 0!
(LU 12 0,55kS) (59540 Tobamw 9 pamye = A sz T
; Urea Ammonium sulfate Ammonium nitrate Urea- Sulfuric acid
Rate of nitrogen (kg/ha) —— —
SB 0,5 33 i 059,50
(1 N.g sail)

0 3.317¢g 3.317¢g 3.317¢g 3.317¢g

200 9.002 ef 8.334f 9.302de 14.05b

400 9.499 de 9.138 de 11.35¢ 15.84a
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Table 10- Interaction of type of fertilizer and application levelsof plant residue on the amount of volatilized nitrogen from
soil asammonia
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residue (%) acid
P 1 03959 P95
(1g N/g soil) s
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Table 11- Interaction of rate of application of nitrogen and application levels of plant residue on the amount of volatilized
nitrogen from soil asammonia

2L Ll 3, robw
(Mﬁ)
0395 Tobw Level of plant residue
(6 )3 0 )5'5kS) (%)
Rate of nitrogen (kg/ha) 0 — 25 — 5
PR 2 0395 P59
(M N.g soil)s's
0 0.3333h 2.35g 7.267¢
200 4517 f 7.929 d 18.3b
400 4.823 f 9.099¢ 20.44 a
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Table 12- effect of type of fertilizer, Rates of nitrogen and plant residue content on the nitrogen volatilization from soil as

ammonia
(w0 3) (AL SLls 5,215 zgbanw
s . Level of plant residue (%
0395 Tohaw 9395 &9 0 . 55 (o) 5
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Introduction: Selecting the right source of nutrient in a particular cropping situation requires a consideration
of economic, environmental, and social objectives. One of the objectives is to keep all nutrient losses to a
minimum. Since the use of nitrogen chemical fertilizers began more than 100 years ago, it has been recognized
that it can be lost as gaseous ammonia when an ammonical fertilizer is applied to calcareous soil. A process by
which nitrogen exit from the soil in form of ammonia and enter to the atmosphere is called volatilization.
Agricultural practices (use of chemical and animal fertilizers) are known as major sources of ammonia
volatilization into the atmosphere. Nitrogen losses not only economically but also in terms of environment
pollution is important. Ammonia volatilization is one way of the nitrogen losses from agricultural and non-
agricultural ecosystems. A variety of soil chemical properties interact with environmental conditions at the site
of the fertilizer application to determine the extent of NH; loss. This article study some of the major factors that
contribute to NH; loss from N fertilizer. The aims of this study were to evaluate the impacts of concentrations of
soil calcium carbonate (experiment 1), plant residue application (experiment 2), nitrogen fertilizer rate and
source on volatilization of ammonia from soil.

Materials and Methods. Two factorial experiment with 36 treatments, three replications and 108
experimental unit for 25 days at a constant temperature of 30 © C were conducted using a completely randomized
design. The experimental treatments were three concentrations of soil calcium carbonate (20, 27 and 35% in
experiment 1), three alfalfa plant residue application rates (0, 2.5 and 5% w/w in experiment 2), three rates of
nitrogen (0, 200 and 400 kg/ha), four sources of nitrogen (urea, ammonium nitrate, ammonium sulfate and urea-
sulfuric acid). Fertilizers were added to soil samples in form of solution and the moisture of soils was brought to
field capacity. Samples were placed into special jars and amount of nitrogen volatilization were measured.

Results and Discussion: The results showed that ammonia volatilization from soil increased as the
concentration of soil calcium carbonate, rates of nitrogen and alfalfa plant residues application increased. In first
experiment the highest amount of nitrogen volatilization rate, as ammonia (33.21 pgr N/gr soil) was measured
from 400kgN/ha soil for urea fertilizer and 35 percent calcium carbonate. Also the lowest amount (11.99
ngrN/gr soil) was obtained from 20 percent calcium carbonate without application of any nitrogen fertilizer. In
this experiment, with an increase in the amount of soil calcium carbonate by 15%, the amount of volatilized
nitrogen in the form of ammonia were six times. By increasing the amount of soil calcium carbonate of from 20
to 27% the amount of nitrogen losses as ammonia slightly increased but with a further increase of calcium
carbonate (from 27 to 35%) the amount of nitrogen losses increased a lot and this increase was higher than the
initial increase. The presence of calcium carbonate in the soil increase soil pH and ammonia volatilization. In
second experiment the highest amount of nitrogen volatilization rate, as ammonia (32.28 pgr N/gr soil) was
measured from 400kgN/ha soil for urea- acid sulfuric fertilizer and 5 percent of plant residues. Also the lowest
amount (0.33 pgrN/gr soil) was obtained from soil without application of any nitrogen fertilizer and plant
residues. The most of nitrogen losses in the form of ammonia in the amount of 15.34 micrograms per gram of
soil was obtained from level of 5% of alfalfa residue. With the 2.5 percent increase in the alfalfa residue rate,
ammonia volatilization from soil increased in rate of 3.24 micrograms per gram of soil and by increasing it from
2.5 to 5%, nitrogen volatilization increased in the amount of 8.88 micrograms per gram of soil.

Conclusion: The loss of nitrogen as ammonia with application of nitrogen fertilizers and without application
of residues was as urea> ammonium sulfate> ammonium nitrate > urea-sulfuric acid and with application of crop
residues was as urea-sulfuric acid <ammonium nitrate <urea <ammonium sulfate. It is recommended that in
calcareous soils for the supply of nitrogen, urea-sulfuric acid and in the next place ammonium nitrate fertilizer to
be used.
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