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Table 1. Chemical and physical properties of study soil.

Cf—e.,\,f <l u;.J—e.Lg <l Q)S—ew\;f <l
Wheat- rice rotation Wheat- fallow rotation Wheat- corn rotation
(cm) S= Gos
Soil depth
60-90 30-60 0-30 60-90  30-60 0-30 60-90  30-60 0-30 bl
) s
58 52 52 60 54 52 58 54 50
Clay
(1) oy
12 16 16 8 16 16 12 16 18 -
Sand
(1) oo
30 32 32 32 30 32 30 30 32
Silt
s s s s s s s s s S el
clay clay clay clay clay clay clay clay clay Soil texture
(g'r/cmB) AL o gae U5
1.67 1.66 1.6 1.7 1.5 1.5 1.7 1.6 1.5 - ’
pb
(1) JS 03525
0.034 0.071 0.096 0.034 0.058 0.088 0.042 0.07 0.095
Total Nitrogen
oy I e
0.33 0.73 1 0.31 0.6 0.72 0.41 0.68 0.87 kad
Organic Carbone
(mgr/kg) Sk ol s
9.3 42 8.8 20.5 12 53.7 35.8 334 28.7
Nitrate
dS/m) S cslaa
1.7 1.7 1.6 7.1 5.1 3.9 7.2 5.9 4.2 S
EC
Sl sy
7.41 7.42 7.23 7.11 7.03 7.19 7.22 7 7.28
pH
5 olS Oag 5 b W Vsl oS 5y baosls Ga d A 3 25 sl e a S il
O A_Lfd =) &:o_«-:l‘bj-’ )l o— CJJ_J U’:‘_ls oy S W) J.ZAL;Z.:LA.« 4. 9 Yo oY
obﬁéﬂ&s)oSJJMQSYLg)(MJQJ@ u}l_ﬁuj_hjbggb&_”wj_gjg}fujjﬁ
u}l_ﬁ BEl Lﬁ_ﬂ oslse )‘J._iﬂ S "L“')Lfd J]G_M.: ol Q\i_m kL._QLi u,:,.hlj Sk~ d&.& U:'{\J'e\ L: &9\))
)Joue&\:;ﬁdwélﬁu{)\ml{u&bj A._AL)\J_':.LJSM_:C:J_:—@,\_A;UJLJ)J&_“J;

Yoy



O)Sed gl wlS o1 00

Slay 5 SLs Gos ol sl Jolo aw 3G
G el 1SS Ol il (6,1 6 505
Joels e a5 Jolite sl S Sl
= Sl masised Ol 5 S Gas (25 sl

Sl sl &SIY Jgdr 53 (S ol o clale

sl o1 S 5 sLle jluds ax il bLS |
(V) s dealys 5ty Jlesle Jltie (il 5 i
e Sl Ve fae ( elyy oslS A a o
oals Shew &S s | o sase O35 (AN
Lo Aos il s SLs  esls liis

Al e Ges il

Sl Oz Sl g1 e Dby 5 S Ges (o ol ol am 3T sty 4 Sl o Rile S Y Jas

Table 2. Results of mean-squares of analysis variance of crop rotation, soil depth and sampling time effects on

soil nitrate concentration.

Sl e Sl EESRES St e
MS Dg SS
1<
428 2 o
replication
4y e ols
6692.2%* 2 2
Crop rotation
o
44.4 4
Error
S
325.8%* 2 o
Soil depth
257.7%% 4 i
Rotation . Depth
S 5 gas Oloy
407.7%+ 6 SR O
Sampling time
Ol y x gl
217.9%* 12 S X e
Rotation . Time
. LA . -
229.8%* 12 e
Depth . Time
156.1%% 24 T e X
Rotation . Depth . Time
o
5.308 120
Error
N S NG IBEIBLI TE15.05(%) O ks o

Significant at 1%  Coefficient of variation (15.05%)
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Figure 1. Comparison of crop rotation types effects on soil nitrate concentration.
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Figure 2. Comparison of average soil nitrate concentration in different depths in different depths.
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Figure 3. Comparison of sampling time effects on soil nitrate concentration.
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Figure 4. Comparison of crop rotation, soil depth and sampling time effects on soil nitrate concentration.
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Table 3. Results of mean-squares of analysis variance of crop rotation, soil depth and sampling time effects on

soil ammonium concentration.

Slay o 5SSk

5T 4y

Ol s &
MS Dg SS
1<
0.56 2 >
replication
Iy o gls
7.91m ) S0 <Ll
Crop rotation
o
1.43 4
Error
S
10.7%* 2 .
Soil depth
3 x gl
0.86" 4 e X
Rotation . Depth
S 5 gas Oloy
112.67%* 6 SR O
Sampling time
Ole § x LS
8.55%* 12 T s
Rotation . Time
. LA . -
5.08%* 12 SR o
Depth . Time
4.18%* 24 Sl Gos x5l
Rotation . Depth . Time
o
1.212 120
Error
J‘}L;J.AJ:; n Loy \ CE../ BE J‘}L;.JJ 22.6 (%) Q‘J:.gu “’i}"‘

Non Significant ~ Significant at 1%
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Figure 5. Comparison of average soil ammonium concentrations in different depths.
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Figure 6. Comparison of sampling time effects on soil ammonium concentration.
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Abstract

Background and Objectives: Nitrogen (N) is considered as one of the active elements in
nature due to its transformation and mobility processes in heterogenecous soil system. Ease of
accessibility and significant effects on crop yield, N-fertilizers consumption rate is high.
However 30-50 percentages of applied N can be leached and contaminate water resources and
hence endanger environment and human health. Previous studies showed significant positive
relationship between applied N-fertilizers rate and nitrate (N-NOs) concentrations in shallow
groundwater resources. One of the agricultural management systems which can affect soil N
mobility is crop rotation system. Rotation system can affect significantly N use efficiency and N
uptake by plants since different crops (in rotations) have various absorbing abilities and N
requirements. Previous studies compared the amounts of N-NOj leaching in maize monoculture
and maize-grass rotation systems, demonstrated that the rotation system can reduce leaching by
5 to 10 times compared with the monoculture system. Therefore a field experiment was
conducted to study the effects of crop rotation on mineral N-form mobility in soil profile.
Materials and Methods: A split factorial (in the form of complete random blocks)
experimental design was conducted in the field with three replications to evaluate the effects of
three common rotation systems on N-NO; and N-NH, mobility through the soil. The main factor
was common rotation system in Khuzestan province including wheat-corn, wheat-fallow,
rice-what. The rotations were started five years ago in the experimental site on permanent plots
(each with the area of 5x10 m?). Subfactors were sampling depth (0-30, 30-60, 60-90 cm) and
sampling time (seven times after crop planting). In each crop rotation, soil samples were taken
from three mentioned depths after each irrigation or rainfall using an auger. In total, soil
samples were taken at seven times. Soil samples were analysed for total soil N using Kjeldal
method. The concentrations of N-NO; and N-NH,4 were measured by distillation method. Mean
measured data were analyzed with Duncan’s mean comparison using MSTATC software, while
the Excel was used to draw figures.

Results: The results showed that N-NO; profiles were significantly (P<0.05) different in the
rotation systems. N-NO; concentration in wheat-corn rotation (26.59 mg kg™') was significantly
(P<0.05) higher than the other two rotations. While wheat-rice rotation had the least N-NOs
concentration (6.38 mg kg"). The highest variation was observed in wheat-corn rotation which
shows higher N mobility in this rotation. Rotation type had no significant (P<0.05) effects on
N-NH, profile. However concentration of N-NO; was more than N-NH, in the all rotations. The
presence of summer fallow in rotation could increase N-NO; upflux in soil profile due to high
evapotranspiration.
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