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Table 1. The results of calcareous and acidic soil analysis used in this study.

I
Content a1 S
Sl Sl &T Sl Unit properties
Acidic soil Calcareous soil
S G
0-30 0-30 (cm) o
Soil depth
42.72 46.72 (percent) o
Sand
S
35 26 (percent) )
Silt
22.28 27.28 (percent) o
Clay
sl
Loam Sand clay loam - i
Soil texture
S UL PN | 5l
Very low 28.5 (percent) ST A O
Total neutralized value
T .
1.91 1.48 (percent) S s
Organic carbon
Sl cslaa
1.47 0.9 (dS m™) ESEES
Electrical conductivity
5.45 8.37 - pH
78.2 13.2 (mg ke'!) -
Phosphorus
ode L L
241 540 (mg kg™ 2B ey

Available potassium
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Table 2. The results of vinasse properties used in this study.

J‘.La.a .b-b A.;}L) J‘.La.a .b-b A.;}L)
Content Unit properties Content Unit properties
S S sl
1100 (mg kg') 26.6 (dS m™) A
Calcium Electrical conductivity
240 (mg kg™ e 3.98 - pH
Magnesium
85 (mgkg™) o 2.82 (percent) S s
Iron Organic carbon
40 (mg kg™ e 1230 (mg kg™ IS
Zinc Nitrogen
- o b - b
2 (mgkg™) (mgkg™)
Copper Very low Phosphorus
L& 08
4 (mg kg™ e 7500 (mg kg™ IS
Manganese Potassium
W
2300 (mg kg™ -
Sodium
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Table 3. The results of T-Test in calcareous and acidic soil.

Sla e Sl
Average of squares i}
Sl BB s A el Pl ! e o e
. . pH Degree of freedom Sources of variations
Dispersible clay EC
(percent) (dS m™) -
Sal S
3031 137 8.17 44 o
calcareous soil
Sl S
44.33 1.75 5.15 44
acidic soil
Jle!
1% 1% 1% - -

Probability level

55 (8 Jsdr) Lais s pme Sal St s
Osmr 3 obins ile Cilon = s 36 oS Js
SO b o 53 (Sl Sk (S cylaa
il S gy ba d(f Jsda) Ad s ime Ao
Selr Ol Sl el elay e O

A8 Salsl U

Sl g (e sl ]
ol s =l Sl S olens 58
O pae il # o L5 4 sl OLES Laesls
Ol e LT Jlize 31 5 (15 i a3 Olej ol s
4 e CLM (& Jsdz) Luis s pae S pH
5 63 e sad Olajy il as sl OLES aesls bl

Colia Ol o il slajles Jolize 0

SRl S plend 5K 58 Sl g p (bl byl S bl 4w i - dgds
Table 4. The variance analysis effect of different treatments on physiochemical properties of calcareous soil.

Sl e e
Average of squares .
151 kS malis
Azl BB ey B e e
. . pH Degree of freedom Sources of variations
Dispersible clay EC
(percent) (dSm™) -
(T) 15 pa se0 0L
868.261%* 0.004™ 0.009™ 2 St
Exposure times
ns (V) U"'t‘l} ‘:"kl"‘
269.035%* 1.287%* 0.010 4
Vinasse concentration
Oy x oy clale
163.814%* 0.001™ 0.001™ 8 ST
Vinasse concentrationx Exposure times
salosl oLzl
5.598 0.007 0.016 30 SR
Experiment error
R
7.2 5.65 15 - e

Coefficient of variation (%)

.éJ‘)L;JJ r.LD ns 9 Ao 30 V Jlea! CE»-/ BE) J‘JL;JJ Ve 9
** and * significant at 1% and 5%, respectively and ™ don’t significant.

Yol



OH)So2 g (S s

Aoy S& Jleas | o Sal s s L]
(s sliie 315U L8 Jd) Kad s s
ot e 3l malS S Laml LB e Ol
sl 5l Sal S s jlasl B ) Ol
CiIE L ppoman el st Lo y3 £1/VA Ol e
ot 3k Rl Ll BB ) Ol Ole
3 o T Sl S lasl LB e Ol e
Ao s YANVY Ol sseay S ay el s 03 S 6Ll

(0 Jsds) el Cowsas

S Sl S s S culies op e
VAL Ol a8 53 wlsy S 8y G a s
5 St (0 ) dol Coday 2o 1 e g
by cilies glacdale 035581 L (Yr oY) O,
P8 L3 g0 sdalie ol O ik 5l S a
AN b Olpe Sl oo ge S b
2L s ol 5l el 2l () s S S
Oysbe 5 VAAY) Gasls 5 s av g odal Cousa
T ) sty catlas 55 (YY) Ol Kas
Olas e e ol it oo LS

5 e D5 LaST e 3 5 g

SAT SB ot 5058 Dl g (513 24 505 Ob) 5 e ulug Ol ST -0 S
Table 5. The effect of concentration consumed vinasse and exposure times on physiochemical properties of

calcareous soil.

SLasl BB e S el -
Dispersible clay EC Hles
| Level treatment
(percent) (dSm™) _
41.79° 091°¢ 8.37° 0
29.73 ¢ 1.30¢ 8322
by el
33.97° 1.40° 8.35° 10 i
d b a Vinasse concentration (Ton/ha)
27.86 1.58 8.34 20
3091 ° 1.94° 8.28° 40
24.68 ¢ 1.41° 8.30° 10
313l sl Oloy
34.14° 1.44° 834° 20 Sl i yas Oles
E ti da
39.73 ¢ 1.44% 8352 30 xposure times (day)

LI s ys 0 Jle| CE”” 23 Gl s M STy (glaelsar [)}cﬂ Sl alie Gs o gl gl Sle gz a s

In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests.
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Table 6. The interaction between of concentration consumed vinasse and exposure times on physiochemical

properties of calcareous soil.
Sl BB ey S ealas - Gl g Oloy 5 by ke folize I
Dispersible clay EC Interaction between of concentration consumed vinasse and exposure times
(percent) (ds m']) - s Sl Rtk
Vinasse concentration (Ton/ha) Exposure times (day)

41.79° 0.91¢ 837° 0

2651 1.26° 8.26° 5

23.46 1 1.39°¢ 8.33° 10 10

8.18° 1.57° 8.31° 20

23.46 1 1.90° 8.25° 40

41.79° 0.91¢ 837° 0

23.461 132°¢ 8.35° 5

39.22°%® 1.41° 8.35° 10 20

36.17° 1.59° 8.35° 20

30.06 © 1.95° 8.29° 40

41.79° 0.91¢ 836" 0

3922 132° 8.36 ° 5

39.22%® 1.41° 8.35° 10 30

39.22%® 1.59° 8.36 ° 20

3922 1.96° 8.30° 40

LI s ys 0 Jle| CE”” 23 Gl s M STy (glaelsar [)}cﬂ Sl alie Gs gl gl Sle gz a s

In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests.

es Heomes PH a8 (8) 558 0 St an il
T O o 3L 5 o R s
sdalie gyl mme D sl& by O pme il
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YoA
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Table 7. The variance analysis effect of different treatments on physiochemical properties of acidic soil.

Sl e e
Average of squares
ST a= s ] VPSP ()
sl BB s EEENJUNEN S ERGaE
. . pH Degree of freedom Sources of variations
Dispersible clay EC
(percent) (dSm™ -
(T) (6,1 5 yos Ola
1600.233%* 0.003™ 0.001™ 2 AT
Exposure times
514.471%* 1.434%** 0.074** 4
Vinasse concentration
Oy x Wl clale
134.879%* 0.001™ 0.001™ 8 i
Vinasse concentrationx Exposure times
2olesT el
27.712 0.002 0.008 30 o
Experiment error
Ol S o 2
11.66 2.56 1.73 - T

Coefficient of variation (%)

Sl sme r.x;“S).uﬁo 9 JL;:;—\CEMJ: Dl pre S S e

** and * significant at 1% and 5%, respectively and ™ don’t significant.
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Table 8. The effect of concentration consumed vinasse and exposure times on physiochemical properties of

acidic soil.

SLaslh BB ) S el o
Dispersible clay EC o Slesd
Level treatment
(percent) (dSm™) -
32.76 ° 1.46°¢ 5.46° 0
47.48 1.66¢ 527" 5
by il
43.69° 1.86° 522" 10 o
Vinasse concentration (Ton/ha)
51.62° 1.94° 5.28° 20
50.22° 2.52° 5.29° 40
33.78 ° 1.88° 5.29° 10
13 4 g0l Ola
47.73° 1.90° 530" 20 A
Exposure times (day)
53.95° 1.91° 531° 30

LI Ao ys 0 Jle| CE”” 23 Gl s Ml STy (glaelsar [)}cﬂ Sl alie Gs gl gl Sle gz a s

In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests.
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Table 9. The interaction between of concentration consumed vinasse and exposure times on physiochemical

properties of acidic soil.

sl B ey LSS e o 3 gl Ol 5 olus ik Blize
Dispersible clay EC Interaction between of concentration consumed vinasse and exposure times
(percent) (ds m']) - oty Rl S0l 5w 3
Vinasse concentration (Ton/ha) Exposure times (day)
32.76 ¢ 147° 547° 0
30.52 ¢ 1.62° 528°¢ 5
26.78 ¢ 1.84¢ 521° 10 10
42.64 ¢ 1.93 % 525°¢ 20
36.21% 2.51° 527°¢ 40
32.76 ¢ 146" 545® 0
52.67% 1.68°¢ 5.26°¢ 5
45.04" 1.87% 522° 10 20
52.96® 1.95° 529" 20
55.21° 2.52° 530" 40
32.76 ¢ 146" 545® 0
59.25° 1.68°¢ 527°¢ 5
59.25° 1.88 "4 522°¢ 10 30
59.25° 1.96° 5.31°% 20
59.25° 2.53° 531" 40

LI s ys 0 Jle| CE”” 23 Gl s SN STy (glaelsar [)}cﬂ Sl alie Gs gl gla Sle gz a s

In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests.
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Figure 1. Comparison of the amount of carbon released in the form of carbon dioxide gas in calcareous and

acid soils.
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Abstract

Background and Objectives: Million tons of organic wastes are produced in Iran annually
through the industrial, municipal and agricultural activities which are released into the
environment causing pollution. Appropriate use of these organic wastes in cultivated soils can
increase the organic carbon content of the soils and the yield of agricultural crops. Sugar beet
vinasse is a liquid organic waste with high organic carbon content that can be used as a source
of plant nutrients but its effects on the soil properties are not known and vinasse decomposition
rate need to be measured. The aims of this research were to study the dynamics of sugar beet
vinasse in soils and to assess its effects on physicochemical properties of calcareous and acidic
soils.

Materials and Methods: To determine the effects of vinasse on physicochemical properties of
a calcareous and an acidic soil a factorial experiment based on a complete randomized design
and three replications was carried out. Factorial combinations of five vinasse levels (0, 5, 10, 20
and 40 t/ha) and three exposure times (10, 20 and 30 days) were considered as the treatments of
this experiment.

Results: The result of the experiment showed that the percentage of dispersible clay in both
soils increased as the exposure time increased. The effects of vinasse levels were also
significant on the percentage of dispersible clay and application of vinasse increased and
decreased this parameter respectively in acidic and calcareous soils. The result of analysis of
variance of data showed that time of exposure to vinasse was not effective on the pH of the
soils. Application of vinasse decreased the pH of the acidic soil significantly, but it was not
effective on the pH of the calcareous soil. The application rate of vinasse was effective on EC of
both soils and the EC increased with increasing the application rate. To compare decomposition
rates of vinasse in acidic and calcareous soils, an experiment was performed in this experiment.
Vinasse was added to samples of both soils at the rate of 5% and the samples were incubated
for 2 months and the decomposition rates of vinasse were measured by direct method including
collecting CO, in sodium hydroxide. The results showed that 59% and 69% of vinasse carbon
was decomposed respectively in calcareous and acidic soils during incubation period (60 days).
The decomposition rate of vinasse was faster in the beginning of the incubation period (first 5
days) and decreased with time. In the first 5 days of incubation period, the decomposition rate of
vinasse was higher in the acidic soil than the calcareous soil. But after that and as the time
elapsed the decomposition rates of vinasse in both soils became similar.

Conclusion: In general, application of sugar beet vinasse affected the physical and chemical
properties of calcareous and acid soil, but these effects were more visible in acidic soil.
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