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Table 1. Selected properties of filter cake applied in the study
pH EC C/IN OC N P K Ca Mg Na Fe Zn Mn B

ds mt % mg kg™
5.2 297 256 395 154 165 0.24 1.72 0.34 0.003 1160.7 9.54 82.15 21.88

O Sl el ol (5,50l (Tabatabai, 1977 ole gyl 10 55530 Jlewd 4w I S (5,10 pdiges
b a5l b5 g (Isermeyer, 1952) nlo,pl oo, SV e 90 5l g oS 5 O ygeods g 1S5 4w LYY
(Alef & Nannipieri, 1995) s, S g Il g, SLs sladiges b plosl S e olo Ye-Fe g
&9y = alS L k55 o3l a6 S0l 9 Ood SeaS lya 5l an g ah Jite olKaulesl
300,85 yaue 5 00,550 Cawd Sl lgp S sladiges O 3D 0010 jaue (65 e ¥ STN 5l ol euseS
S plasil ;5 Sl gy 4 g e e ¥ S JL i coatpdlol S Sy (B, 40 JT oS
B o jiegh (pl (Cambardella & Elliott, 1994) oo L ygdsl g, 3l oolaiwl Ly oS oolail
Sl -t oLl IS5 e by olas LS S5k, b el ol L ol oolitd 6 oty fagii S
Sl 5 SAS 9.1 58l 5 5l Lo agas (s)lel a5 Gr=Sejladl slatl slajbs, b yegd

Soad ol sla S 5l SO o (Sl anglie (Council on Soil Testing & Plant Analysis, o

s oolaiuwl o yd iy al y5 5 LSD (yge;] 1Y Jedoe 3l Jlsd 1,5 (6 S osll (6l 1974)

oolaiul (Weil et al., 2003) ol oliSis  Vge

o g guli A ploil gl by 4 (g,0ll o5 o 0l

S (9) 2 3 0l 0 09e3] 3590 sl less ST S 0205 Lol g 2L Bl 31 2oled
aop ) Jlaisl e o dalllae )5 slaasls Olyedny Slid o 8o 2l Jslme 2ud e
Gos U oS Soge 30 (V¥ Jouz) ol o sxe 009y bl oasS hass 2Ly e )0 | esse
5 039 o Jld )5 o ety p Ll «s)lo peiged Bivazi &) lblb 5 (b5 9 o 5 aliblib

I\Yd



(Olwj93) a5 b ddbie o0 S coaS laasls | Sy p S S5 ld 50 )

G500 By bl ccwl oads S 0 (S ls e
Sl Jolome Ml (VL L e (55l S LS
Oialidl el Wilgh g0 45 (o 1 (puicen ) (o T/AY)

olid s (Jlo ol bogs S S sl cglon
Soe dny SIS ild (LSl o 5 Ve 0,5 wes e
st 5 (Slyyas Colas  Jlgie Jlu 53
(F Jgoz) (S

Jlite Slslogy jloixe o iwd Jo ey
DS 89y 2 WS Gl pnaigel Bas g (6955 sl lens
sleasls 4l (g5, 5 99 jlosxe (3955 5 Jle
Jeaz) slas olis (g)lo ciae BB o0l (5,5 ol

(N g¥

Al colan
) OFY L S S S cgliis Sl
bl omlaeo oo plas &5 aBl (o0 (o p aker
il an 5L LS g oS S| 1S g oogy 59 baee
Gl s S 5 g SS9 (A8 il

99 39 9 pwd BB yhunsd 9 sl 3 U5 (55958 (JUd 03205 oIS T 005 2 (SalosT s jlond 5T iy sl 4 3= Y Jgux
o gilu( YemFe g o-¥e) Gos
Table 2. ANOVA results showing the effects of experimental treatments on total organic carbon, active
carbon, total nitrogen, and available potassium and phosphorus in two depths (0-30 and 30-60 cm)

Source of Degree of Mean Square

Variation Freedom oC Active C N P K
Replication 2 0.345 s 53685.969*  0.423" 1696 ™ 2298 "
Treatment 2 22.1* 1124805* 7.58™ 37706* 9160**
Depth 1 0.894 " 355068°* 4.02* 134 29799*
Treatment*Depth 2 0.667 ™ 355343™ 3.68™ 681 " 2843 "
Error 10 0.259 8513 0.201 1469 846
Coefficient of Variance 32.9 9.43 47.9 60.7 23.3

Ns: not significant, *: p < 0.05, **: p <0.01
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Table 3. ANOVA results showing the effects of experimental treatments on alkaline phosphatase, bulk
density, porosity, aggregate stability and microbial respiration in depth 0- 30 cm

Source of Degree of Mean Square

Variation Freedom F BD MWD GMD PA BR IR
Replication 2 1.12 ™  0.073™ 0.134" 0.002" 8586 " 0.0004"™ 0.03"
Treatment 2 207# 4,73 2.59% 0.648**  1417675**  0.005**  8.18**
Error 10 3.16 0.085 0.135 0.008 16261 0.0002 0.017
Coefficient of 330 2429 3668 586 14.9 130  6.21
Variance

OC: Organic carbon, P: Phosphorous, BD: Bulk density, F: filter cake, MWD: Mean weight diameter, GMD:
Geometric mean diameter, PA: phosphatase enzyme activity BR: Basic respiration, IR: Index respiration
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Table 4. Selected physicochemical properties of the studied soils

Treatment E—C pH Soil texture Sand__ Silt Clay

(ds m™) (%)
With Filter Cakes 1.20° 7.962 siltyclay  10.8 414  47.8
Without Filter Cakes 0.795° 7.93¢2 silty clay 8.9 43.9 472
Uncultivated 5.432 7.90° silty clay 8.9 43.9 473
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Table 5. Mean comparison of soil quality indicators in the studied treatments

Treatment ocC P BD Fc MWD GMD PA BR IR
% mgkg! gcm® % mm ug pNP g.ht mg CO; g.day*

\é‘glt(r;:”ter 3.70°  153.4% 098 60.1° 2.04% 1.68 1569.6 0.16% 3.83

Without 0.90° 206 117 5690 073> 1.41b 95440 0.11° 2.06°

Filter Cakes

Uncultivated  0.02¢  12.0° 1378 443" 024> 121° 197.2¢ 0.07¢ 0.53¢
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Figure 1. Effects of studied treatments on soil active carbon (A) and total nitrogen (B)
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Figure 2. Effect of studied treatments (A) and soil depth (B) on Potassium extracted with ammonium acetate
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The Effect of Sugarcane Filter Cake on Selected Soil Quality Indicators
in Haft Tape Region (Khuzestan)
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(Received: July 2017 Accepted: July 2018)

Abstract

The application of organic amendments is vital for poor soils of sugarcane fields in south
Khuzestan. Recently, filter cake which is a byproduct of sugarcane factories rich in nutrients has
received attention as a potential organic amendment. Therefore, an experiment was conducted to
study the effects of sugarcane filter cake on selected soil quality indices at Haft Tape agro-
industrial complex in 2014. The experiment was carried out in a randomized complete block design
with three treatments including: 1- uncultivated, 2- sugarcane field with 100 kg ha™ filter cake
application for two continuous years, and 3- sugarcane field without filter cake (control), and three
replications. Soil bulk density (BD), porosity (Pt), mean weight diameter (MWD) and geometric
mean diameter (GMD) of water stable aggregates were determined in surface layer (0-30 cm).
Moreover, the same properties as well as total organic carbon (TOC), active carbon (AC), total
nitrogen (TN), available phosphorus (P) and available potassium (K), basal (BR) and induced (IR)
microbial respiration, and alkaline phosphatase enzyme activity (PE) were compared in surface (0-
30 cm) and subsurface (30-60 cm) of different treatments. Filter cake application resulted in
significant increase in TOC (4.1 folds), P (7.4 folds), BR (1.5 folds), IR (1.9 folds), PA (1.6 folds),
MWD (2.8 folds) and GMD (1.2 folds), as well as a significant decrease in BD (0.84 folds)
compared to the control. The interactions of treatments and soil depth were exclusively significant
for AC and TN. Available K was highest in uncultivated field (157 mg kg™) with no significant
disparity compared to filter cake treatment (135 mg kg™). Furthermore, no significant improvement
was detected in soil total porosity with filter cake application. The results suggest that short-term
application of sugarcane filter is beneficial for soil quality improvement.
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