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ABSTRACT

Addition of compost from various sources and of different maturity may
affect the soil biochemical properties. Four manure sources (poultry, goat, sheep
and cattle) were composted at three methods; aerobic decomposition , anaerobic
decomposition, and soaking in water then added to sandy soil at rates of 0,2 , 4,
and 6% w/w based on dry soil weight . Samples incubated for 40 days at 25 °C .
Arylsulfatase activity was assayed after 10 , 20 , 30 and 40 days of incubation
.Results showed that addition of composts at all application rate and
decomposition methods increased arylsulfatase activity significantly compared with
control. Soil treated with poultry compost showed highest enzyme activity among
other composts under study. Arylsulfatase activity increased significantly ( P < 0.01
) with increasing application rates of compost . Data also revealed that treated soil
with manures composted by aerobic method give highest activity ( 167.70 pg p—
nitrophenol gm soil ' hr ') compared with other methods (155.56 and 159.57 pg p—
nitrophenol gm soil 'hr™' for anaerobic method and soaking method , respectively ).

INTRODUCTION

Over 80 % of total tomato production at winter season in Iraq
yields in sandy soils in the province of Basrah , south of Iraq . One of
the important agricultural practices in such soils is addition of large
amounts of manures annually , which mainly is cattle source . Another
manures sources such as poultry , sheep or goat are in a trace
application practice. The impact of manures on soil biochemical
properties (e.g.enzyme activities) depend on their type and compost
characteristics(1). Bergstrom et al., (2) reported that there are several
mechanisms by which enzyme activity can increase in soils amended
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with organic materials . Increase enzyme activity may result from
increased number of microorganisms , or induction of enzyme
production by a relatively stable population . Also , they reported that
stabilization of enzymes by adsorption to humic material or clay may
also increase amount of extracellular enzymes.

Arylsulfatase (EC3.1.6.1) is the enzyme that is involved in
mineralization of ester sulfate in soil , and its activity has varied widely
in relation to soil properties and management (3). In field conditions ,
Gagnon et al., (4) and Eivazi et al. (5) showed a positive influence of
manures on soil arylsulfatase activity . Prietzel (6) reported that
arylsulfatase activity in soil differs with different source and amount of
C introduced in soil . Serra — Wittling et al. (1) observed a great
enzymatic activity with a young municipal solid — waste compost than
with an older one . Information is lacking on the effect of compost types
on the enzyme activities in sandy soil of tomato fields in the province of
Basrah . The objective of this study was to compare the effect of
different manure types composted with different methods , on
arylsulfatase activity in sandy soil .

MATERIALS AND METHODS

Chemicals :

The following chemicals have been supplied by the German company
(Merck) and British company (BDH) ; toluene , p - nitrophenyl sulfate
, CaCl,.2H,0, NaOH , Boric acid , ethanol , bromocresol green ,
methyl red ) HQSO4 ) HC104 ) CUSO45H20 ) Se ) KQSO4 ) KQCI'207 )
FeSO, , Diphenylamine , BaCl, , H;O, , NaNOAC , H;PO,, Gum
acacia , sodium metaphosphate .

Instruments :

1. Spectrophotometer , Philips PU8670 .

Thermometer .

Incubator .

Kjeldahl ( Digestion and Distillation unit ).

pH-meter , ZAG PTR79 .

Conductivity meter , TOA CH-IK .

Oven .

Nk LD

Method :

The soil used ( Table 1 ) was surface sample (0-30cm ) collected From
tomato field of Al-Berjesia research station , province of Basrah which
classified as Entisole ; Typic quartzipsamment . Before use , soil sample
was air dried and passed through a 2 mm sieve . Some properties of the
soil were determined as described by (7) and (8).
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Table -1: Selected characteristics of soil used

pH Salinity | Organic Total | Available Arylsulfatase Texture
(1:1) (E.C) Matter N Sulfure Activity *
dSm! (SO4™-S)
gmKg "
VA ¥, Y. Ve FEA FEER) 45.32 Loamy
sand

* g p — nitrophenol gm soil ' hr .

The manure samples ( poultry , goat , sheep , and cattle ) were
collected from Al — Hartha experiment station , Basrah. Some chemical
properties of the manures were determined according to (8) and
presented in table(2). Fresh sample of each type of manure was
composted at three methods:

(1) Aerobic decomposition : samples were stored in low hills on plastic
beds and covered by polyethylene sheet at room temperature for
three months ; July to September.

(2) Anaerobic decomposition : samples were placed in plastic jars
receiving distilled water to bring the sample water content to 40 %
of fresh weight . Samples were compacted to reach 45 % of initial
volume then their surface were sealed completely by saturated clay
soil. Samples allowed for three months ; July to September(9).

(3) Soaking in water : manure samples were soaking in water for two
weeks . This type of decomposition is an ordinary practice using by
farmers of tomato fields in Basrah region .

The composting manures were dried at 60 °C , ground ( < 1 mm )
then mixed with soil at rates of 2 , 4 , and 6 % w/w of dry soil weight .
The control sample contained soil only with no added manure . Distilled
water was added to adjust the soil moisture content to 70 % of field
capacity . Soil samples were incubated at 25 °C for 40 days. The
moisture content was kept constant and measured regularly by adding
distilled water . After 10 , 20 , 30 and 40 days of incubation a set of
samples was withdrawn to assay arylsulfatase activity by using method
of Tabatabai and Bremner (10) as following : one gm of air — dried soil
was incubated with 0.2 ml of toluene and 1 ml of 0.005 M of p —
nitrophenyl sulfate solution in 50 ml Erlenmeyer flasks at 37 °C for one
hour , then 1 ml of 0.5 M CaCl2 and 4 ml of 0.5 ml NaOH were added
to the flasks to inhibit enzyme activity . Flasks were swirled and the
soil suspension were filtered . p — nitrophenol released by arylsulfatase
activity was measured colorimetry at 420 nm .
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The experiment was established using a randomized complete
design with three replications. Analysis of variance was performed and
differences among the mean were compared through RLSD test.

Table -2: Some chemical properties of manures composted with aerobic
decomposition ( AD) , anaerobic decomposition ( ADD ) or soaking in water (SW).

poultry goat sheep cattle
AD | ADD | SW AD | ADD | SW AD | ADD | SW AD ADD N4
E.C. v,y \Y,o Yv,o 1,¢ YV, A AN ¢ Y¢ V¢, 'Y, ¢ ‘1,0 Yy

-1 ’ ’ ’ ’ ’ ’ ) ) ’ ’ ’ )
(dSm™ )

pH(1:5) V.Y T, Y 7,4 T,0 LY v, W T4 7,4 T,0 e

OrganicC |y, 1 vya,a [han,y [ rre,e | vag,y | Yvae [ 18,8 [ veey [avae [ ave,e | e | avaa
(gm Kg )

TotalI}I1 WA [ YAA T IYSY [ YAA | Yoo [ V8,0 | YAA [ Ya,o | YA V4, YY,A V4,
(gm Kg )

C/N Ratio | VLYY [ Y, VY [0, [ VY,0Y [ Y&,¥e [V, ¥) [ Ve, aY [ VY,Y | 3,9) | A,a¢ N AE q,¢1

Arylsulfatase activity in soil with presence of deferent type and
concentrations of composts at incubation periods are presented in Figs.
1,2, and 3 . The result showed that arylsulfatase activity increased
significantly (P < 0.01) with addition of composts compared with
control (no addition). Soil treated with composts showed the higher
enzyme activity of 70 % (poultry) , 54 % (goat) , 51 % ( sheep) and 38
% (cattle) increase in activity over the control value . Gagnon et al. (4)
and
Eivazi et al. (5) also observed an increase in arylsulfatase activity in soil
with the addition of manures. Addition of composts , which has a high
C content, stimulated microbial activity in soil and therefore, enzyme
synthesis . Dick et al.(11) suggest that increased C and nutrient
additions could have provided energy and an environment conducive to
microbial proliferation , therefore , the increased enzyme activity in
manure treated soils may be due to higher amounts of endoenzymes in
the viable microbial populations in the soil matrix . In addition , the
manure may also provide enzyme directly to the soil system .

The results also showed that arylsulfatase activity at all
experimental treatments significantly increased with increasing
concentrations of composts. The average values were 144.97, 159.68
and 178.89 ug p-nitrophenol gm soil 'hr ' for 2 , 4 , and 6 % of
composts , respectively . Prietzel (6) and Eivazi et al. (5) reported that
arylsulfatase activity was significantly and positively correlated with
soil organic C content.

Figs. 1 , 2 , and 3 showed that regardless of compost types or
composting methods , arylsulfatase activity was affected by incubation
period . The activity increased with increasing time of incubation until
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30 days . Simard et al. (12) also observed an increase in soil enzyme
activities with the addition of mixture of primary and secondary
deinking sludge 5 weeks after their application . This effect is likely due
to the high biomass production from decomposition of simple
constituents in manures which would produce greater amounts of
substrate for microbial growth and production of enzymes , thereby
increasing arylsulfatase activity . Martens ef al. (13) noted that the
increase in enzyme activity was greatest following the first addition of
organic amendments to soil , but that subsequent equivalent additions
failed to sustain high enzyme activity . After 30 days of incubation ,
arylsulfatase activity decreased significantly at all compost types and
composting methods ( Figs. 1,2, and 3 ) . This result is in accord with
(4) in which they reported that upon sludges oxidation , the amount of
energy available to soil microbes will be reduced , decreasing
arylsulfatase activity , which will eventually reach the level of the
control soil . However , data obtained in this study showed that
arylsulftase activity was over the control values at all incubation
periods.
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Fig. -1: Effect of different levels of aerobic composts on arylsulfatase activity in
soil at various incubation time .
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Fig. -2: Effect of different levels of anaerobic composts on arylsulfatase
activity in soil at various incubation time .
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Fig. -3: Effect of different levels of soaking composts on arylsulfatase activity in
soil at various incubation time .

Table (3) clearly indicated that arylsulfatase activity in soil treated
with poultry compost was higher than soil treated with other composts .
The average values were 178.88 , 161.80 , 158.63 and 144.46 pug
p— nitrophenol gm soil ' hr ' for poultry , goat , sheep and cattle
composts , respectively with significant differences among all composts
except the differences between goat and sheep composts . Lower C / N
ratio of poultry manure composts compared with other manure
composts (table 2) resulted in a higher decomposition of manure then
stimulated microbial enzyme production and activities through its
readily available nutrients . These results support findings by (14), that
sulfatase activity was correlated significantly with soil total nitrogen .
On the other hand , Dick (15) and Kadhum (16) found no clear
relationship between arylsulfatase activity and N content in soil . Dick
et al. (11) reported that treatment with higher soil-N levels may allow
increased C turnover compared to treatments with lower N levels where
microbial activity may be decreased due to limited N availability .
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Table -3: Effect of manure source and decomposition method on arylsulfatase
activity in soil (ug p — nitrophenol gm soil U hr Y

Aerobic Anaerobic Soaking in Mean
decomposition | decomposition water

pou]try Y4.,31 YVYL,AY Yve,an YYAAA

goat Y1A,Vo Yoo, Y1y, YUY, A

sheep YUY, Yog,vy YOA, 0N YoA,TY

Cattle YEA,Q)D YEY, o A YEY, €D Yee,en
mean YV,V. Yoo,01 yoq,0V

RLSD 0.01 : source = 6.72 ; method = 6.00 ; source X method = 12.30

The highest level of arylsulfatase activity was obtained with
aerobic composts ( 167.70 ug p — nitrophenol gm soil ~ ' hr )
compared with anaerobic and soaking composts (155.56 and 159.57 pg
p— nitrophenol gm soil ' hr ' | respectively ) (table 3). Composting
method affected soil biochemical properties which could attributed to C
, N and other nutrients supply and the state of maturation of the
materials. Serra — Wittling et al. (1) observed a greater enzymatic
activity with a young municipal solid — waste compost than with an
older one . They attributed that to the high content of C or to content of
enzymes in the compost itself . In this study , data obtained indicated
that the lower C / N ratio of manures composted by aerobic method
compared to that of anaerobic and soaking methods at all manure types,
except of poultry (table 2) may justified the highest arylsulfatase
activity in soil treated with aerobic composts by stimulating microbial
biomass and activity and increasing enzyme production . Similar results
were observed previously on urease activity (17) and alkaline
phosphatase (18).

The compost type X composting method interaction indicated
clearly that arylsulfatase activity in soil received poultry manure
composted aerobically was significantly highest(190.16pg p—
nitrophenol gm soil ~ 'hr ~ ') than other interaction treatments ( table 3 ).
In summary , this study supports the fact that the addition of composted
manure enhance the biochemical properties of sandy soil . The increase
in arylsulfatase activity in soil was depend on compost type that could
be related to C , N and other nutrients supply and the state of maturity
of manures according to their composting method .




Al- Mustansiriya J. Sci Vol. 21, No 2, 2010

REFERENCES

1. Serra — Wittling , C. ; S. Hount and E. Barrioso. Soil enzymatic
response to addition of municipal solid. Waste compost . Biol.
Fertile. Soils . 20 : 226 — 236 . (1995) .

2. Bergstrom , D. W.; C. M. Monreal and P. Gasser . Temporal variation
in soil enzyme activities resulting from application of inorganic N
fertilizer and manure . In : C. M. Monreal. Development of standard
methodologies : Bio — indicators and methodologies to quantify soil
quality . Final Report , Agriculture and Agri — food Canada , Ontario
.PP:43 -53. (1998).

3. Balota , E. L.; M. Kanashiro ; A. C. Filho ; D. S. Andrade and R. P.
Dick. Soil enzyme activities under long — term tillage and crop
rotation systems in subtropical agro - ecosystems . Brazilian J. Micro.
35 :300 — 305. (2004).

4. Gagnon , B. ; R. Lalande ; R. R. Simard and M. Roy . Soil enzyme
activities following paper sludge addition in a winter cabbage - sweet
corn rotation. Can. J. Soil Sci. 80 : 91 — 97 . (1999).

5. Eivazi , F.; M. R. Bayan and K. Schmidt . Select soil enzyme
activities in historic Sanborn field as affected by long — term cropping
systems. Commun . Soil Sci. plant Anal. 34 : 2259 —2275. (2003).

6. Prietzel , J. Arylsulfatase activities in soils of the black forest /
Germany — seasonal variation and effect of ( NH: ).SO. fertilization.
Soil Biol. Biochem. 33 : 1317 — 1328 . (2001).

7. Black , C. A. Methods of soil analysis . Amer. Soc. Agron. Inc. Pub.
Madison , Wisconsin . PP : 770 . (1965 ).

8. Page , ALL. ; R. H. Miller and D. R. Keeney . Methods of soil
analysis . Part 2 . 2" ed. ASA. Madison, Wisconsin. pp : 1159.
(1982).

9. Stanchev , L.; F. Velchev ; S. Gorbanon and E. Matev . Agro —
chemistry . Zamazadat pub., Balgaria. (1990 ).

10. Tabatabai , M. A. and J. M. Bremner . Arylsulfatase activity of soils
. Soil Sci. Soc. Amer. Proc. 34 : 225 —229 . (1970).

11. Dick , R. P.; P. E. Rasmussen and E. A. Kerle . Influence of long —
term residue management on soil enzyme activities in relation to soil
chemical properties of a Wheat — fallow system . Biol. Fertil. Soils . 6
: 159 — 164 . (1988).

12. Simard ,R. R. ; J. Coulombe ; R. Lalande ; B. Gagnon and S. Yelle
.Use of fresh and composted de — inking sludge in cabbage
production . In : S. Brown et al. ( eds. ) Beneficial co — utilization of
agricultural , municipal and industrial by - products . Kluwer Acad.
Pub. Dordrecht , The Netherland PP . 349 — 361 . (1998).



Effect of Composting Methods of Manures on Arylsulfatase Activity in Sandy Soil
Mohammed

13. Martens , D. A.; J. B. Johanson and Jr. W. T. Frankenberger .
Production and persistence of soil enzymes with repeated addition of
organic residues . Soil Sci. 153 : 53 — 61. (1992).

14. Speir , T. W. Studies on a climosequence of soils in tussock grass
lands . IT . Urease , phosphatase and sulphatase activities of topsoils
and their relationships with other properties including plant available
sulphur . N. Z. JI Sci. 20 : 159 — 166 . (1977).

15. Dick , R. P. Soil enzyme activities as integrative indicators of soil
health. In : C. Pankhurst ef al. ( eds. ) Biological indicators of soil
health . CABI pub. Wallingford , UK . pp. 121 — 156 . (1997 ).

16. Kadhum , S. J. Study of arylsulfatase activity in recently reclaimed
land , south of Iraq. Basrah J. Agric. Sci. 17 : 179 — 188. (2004).

17. Abdullkareem, M. A. and M. M. Yassen . Effect of manures
decomposed by different methods on soil enzymes activity . 1 —
Urease . Iraqi J. Soil Sci. 3: 169 — 180 . (2003).

18. Abdullkareem, M. A. Effect of composting method on some
manures properties and alkaline phosphatase activity in loamy sand
soil . Basrah J. Sci. ( submitted to publish ). (2008) .

10



