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Role of Manyr* on Aggregate stabitity rmprovement 
s1severar crayey- Te-xtured soil under wtt Tropical

Environment
Yulnafatmawita') and Apri sal

soil sci' ktb'' Agncuhtre Facurry, Andaras university padang, Indonesia 25!6i') C o r respo ncli n ga; i;; W
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A pct tial on asqlpsnto otnL;r:o. bslract
matter 1or,r1 ,oui,"";:fff:;:;;f:",1?,;;:r;;,;::,^:;:,i:!::,,:f 

;::l:X"T:,!";::,i;{"::::::;;;;Syqualified soil binding qgent' but it is otro- otitirrq 1ir"p;;;;, rc fnd oi*niyo*iora rhe objeuive nl*,.;f:;":;;';:l::,;:;,!:,:::::"i{x:u,, ,,"i,a ," i^ii,,ii,t asgreqalc ,aoiri,y ,,
of nunure oppri,a-[i)u*rt, iii,i";;,2;';fn;i,,:::::ii*;r:::,;,,{:i:i,#il,,,,yi{l;V;{!iW
'i;:;;;'"";7r|3';;.0";:;!;,1:i;:/:ii[ii;r_w i;4*,;trs,,:d:;j:l;r,,:,rn#friirt;;B2:3%' B3=5%' o'a at:ivi -*;;;hen.ts 

v,ere incubated ;n,o:,4ri4 ,*i,r^vi 3 1ytls in gtasstnux
Paramercrs analvsed .

a,,;il.oi;;';'i;;"";;:;:;:,:;,(x,:;,:;,"y::::, ,1,n,at,-o,lo;i, Carbon {oc) iu",netnial rn"l,{"ii",ik,o ,n','in'"*"';;!';w,:*,",:i:,;:,:::;"r_xi:,iri:i' ;:'fr;'"#'ly!,,!;i
apptication, but rhe mainfacrors:i*i"rri,i'o1yrit"i,n, o:;';;;;;;;rra oggogr,, p;i";,* i;*r:i;iiiimanurc apptication from 0e6 to zu.ir"rr'"'{ri rrlt "rrrri'^7ir,iri,a;;:;;;"i,;;i;:;#.rm 3.e3?6 to 4.67%o) anl
t-mproved aggregafion percenteBe bv 3s% 1yro,*,ss 2i.2",;;;;:';;;' 'B)"rrr* incrayionten,Ll ,n, soirfron :0% to3,
rncreased soM bv 48%.(fromi:iz-ir"tYi),1,^og-grrio," 

rio"i,t,ii-gi, by tsil-irr*,s7.2 to 4t.7), hutdecrewetff:;:or::;:,:;,i;:":;;;Y,::: (r'", is'zii; ,u 
':'a1ii,,s",:,',"u,,,q,i**,-;,:;;:;";;,s not yet affeaedan,,: 

1

Keywords: crayey textured soirs, manure, aggregate stability index, aggregation percentage
I. INTRODUCTION

In *et trooical area,. farming actrvities undersloping land and marginar ,oit 
"r*oi'uJ avorded sincethe fertite soils are -::ll, "h*;;;;"n1.,_ugr,"rrt*"activities such as in west ad;;".^";r. exampr" ofmarginal soil dominantfy fo*a- ir*'*#'Sumatra isultisots. The soil fy.,, U*a", ,"* 

"[i.,"al fertiliry,problematic soil physical prop".t"r." il;;;"r"" {ll, t2lreporred that the soir high ;"i;;;;;",,;"r.hing >8002 onthe rop z0 cm a"p'trr, i*""rd#"I1r,""r, slowpermeability, and less aggregate stabilitv.
Aggesate stauiiiry-is 

1 crJiri .rrtrot of a soilas a medium for plant gro*th cr"f*_f"""*ed soils suchas_-trttisols mostry round yr *",;fri;l';#;nmenr 
havelow aggregate stabilitv .1,,o * 

- 
;:..::^:i'""'

(solv0 conrent ,r.l oY^o:.: ]o. t9* soil organic matter

::llir"; ;i'#J,;,!! gil l! 'il:'",:i 1Tj, 1-_?."fi:condrfion induces IanJ. degrad",i;; ;; 
,"nrro.rm"nt

unsusrainabiliry, since, rf," Ir"u-."r",jr* i,*r-r annualrarnfall and located in sroprng areas.
Reference t:J, 

-repirted -ih* 
in"orporarion offresh oM ro Utisol in.."r"i ueg..ru* oJiii,, index of[lltisols under wet t oni."i"LIilil;.#j] *^,a"r"aSOM as the best soil tp*i,: ;; ffiffii,;EA::il,,?.-,#:#H ;Htropical areas, becaus" tr,u d"rur !i #;;" ,-ri aggregaresstabte within warer or sudden *J;;;;ver, OM isa kind of binding agenr 

=*tty goi ".iiie.;;;;, of fresh,
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composted, or manure materials art und the farming

Besidesable to bind and stabilize soil aggregars.OM can also retain more water, toor, 
"try"|'soils, asudlas provide nutrienrs for plant S."*t.tiffii" *uu., uclassifiedd as very

u"u,iioi 
",il",",i,i,,'il1iffi1""ffiil|i"n,:. fT#Sumarra Indonesra Manure i, ; kil"#bn, ,o*o.mosrly found in traditionat r_L"..'i,i #"r, ,r*rn.How effective of manrre application oi uggr.g*,stability 

9f gtryev textured ,"iir';;;;;'trliicar area islnterested to know
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tr. MATERIAL AND METHOD

A pot trial i
textured with cifferenrt^,:ld'"1.d 

in glasshouse. soi

99*9., u,ii,"i,' "o"",,1T"","i:Tffi 
' SI *ffi ilIljManis West Sumatra Indonesia) and Entisols (so4.

P.r*ga soil &om Ketaping, **,-sL":ol't don rir)The phvs icar characteri stii r 7r i.irr' r"il #: providd rr
Tabel l. The OM source was cow manure.

The treatments I

1d oM a",,-"*+' ii";ff ,1fflj'.:.,,ir,fi :.##
9 .trry: {et:soito ctay,' 7946;; 

";;;." 
;342% dq.A4=38% cray. 45=34ei dU 

^;' ^;:7;,;;;ioit(B) consisted of 5 tevels (3g=0'{ irJ"iin. uro*
2|:t7: a! n.+!uo) rhe mixt're. L;;", .;:i ;d 6l{was rncubated for 3 months *a".-n"iJ"*f,arr,
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giasshouse. The experimental units were allocated based
en Completely Randomized Design(CRD). parameters
walyzed were texture (pipette and .i"r" method),
Organic Carbon (OC) (wet oxidation method), buii
density and total pore (gravimetric method), aggregate
formation and aggregate stability index (dt ard wer
sieving method). The data resulted were statistically
analysed the variance using ,F-test at 5yo level of
significance, and then conrinued with DNMRT if F_
calculated >F-table.

M. RESI.ILTS AND DISCUSSIONS

A. Iritia! Soil Fhysical Characteristics of Ulrisols and
Entisols

Based on data at Table I it can be concluded that
bodi soils trad low aggregate stability (the index < 0.5).
This could be due to either the textuie or the organic
matter content of both soils. High clay content and low
SOM at tlltisols caused the aggregat" bonding agent of
the soil dominated by the clay itself theiefoie, the
aggregaies were susceptible to degrade as lt is veited.
Since the research area has high (>5000 mm) a,,nual
yrful] .[5], the aggregates are very susceprible to
degradation. Iow clay as well as SOM content of
Entisolfrom Kewping caused the soil to have Iow soil
sggregate stabili ty i ndex.

Soil textures as a first factor in this reseach were
described in Figure l. The clay content decreased from
50Yo to 30% with 4.17o interval from Al to A,6. On the
other hand, the sand content increased from lg% to 47yo,
respectively. While tire silt content, a slightly decrease
as the increase in soil sand content.

Based on texture triangle, the soii texture class
belongs.to clay for Al, AZ a"a a:, clay toam-for ,{4 and
45, and-sandy clay loam for ,{6. Thi. ;; du" to th"
TI-Y-.,b",y:g1 "l"v."y 

soil (ultisots h;;; ioz .r"y;
and surdy soil (Entisols havrng 77yo snd).

Tabel I Initial physrcar characteristics of urtisols Limau
Manis and Entiscls Ketaping, from West Sumotra

Indonesia

Figure l. Soil texture after being nixed between Ultisol
and Enisol fiom West Sumatra

B. Physieal Characteristics of Clayey Textured Soils
after OMApplication

There was no interaction found between sciltexture and manure application on SOM cc;tent,
aggregate formation, and aggregate stability index of theclayey textured soil. fto*e"eithere were some effects
for the main factors.

. O.ganic matter content of the soil tended to
T::.T:_t, decreasing clay conrent of tne soit g*f" Z).Soil OM conrent increased. by 19% (fram i.il to a.eZU,1
as CM applied up to 7o/o based on soil dry weight. Asreported ll}"f [l] fresh OM application increased SOMcontent of lll-tisol.

. . Soil organic matter content increased bydecreasing clay content in the soil.necreasing claycontent by 4l%o (from 50.3% to 29.9%o) in the soilincreased SOM content by 48% ltio^'z.+ZU, to5.16%).This cculd be due to tf," 
"f"rt of better soilaeration under coarser textured sorl. Good aerated soilprovides enough.oxygenfor the microbes to degrade freshorganic matter derived from manure applied io the soil.Therefore, the amount of SOM 

"ont.niii.r"ased after 3month manure application.
As SOM content. increased, the a&gregate

formation also increased s,gnificantl,y' u*i- lU, manureapplication. The formationlf so:l ugg."g"t", increasedby 3s%o (from 33.21%, to 44.9}yo); ;d;;", of 7%o
manure to the soil. This was due to the fact that manure
r,r, i *:r.,1of OM. Applicarion of *r;*;;;; I b 5 9,odtd not able to bind soil into aggregates after 3 monthsincubarion. It means that foia ":_*..if 

ir"ubationperiod, application of 5%o rnanure bus"J on soil dryweight was enough to create soil aggregates
Unlike SOM content, aggregate formation

decreased by decreasing 
"tuy- 

.rii.ni-of *," soil.Decreasing clay content by aM lfrom io.:X to 29.9%o)d.:.:T_ll.roil aggregate formation Uy SSl" 1f-m 5B.Z0y,
to 26.26Yo).

1009;

Soil puysicar.na;cGfrstG
[.Iltisol Entisol
Lim: u Ketaping

Ter,ture Class

Bulk Dersity G cm-r)

Total Pore (%)

Sand (%) 18.37

sitt (%) 31 .33

Clay (%) 50.23

76.64

14.o2

9.35

Clay Sandy loam

1.13 I .41

59.67

Organic matter (%) 2.73
Permeabilitas (cm jam-r) 0.g9
Aggregare Stabiiiry lndex o.38

51 .45

7.68

19. 18
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!)c.ba
6Oqi>s
Fno



Tabel 2 Soil organic matter content, Aggregate Formation, and Aggregate Stability Index of Clayey Textured Soil aftq gy

gr

t8l

Prosi

Fakul

Texfure

SOM

AI
A2
AJ
A4
A5
A6

3.15
3.13
4_33

3.53
4.76
4.87

3.66
3.64
4.79
3.54
4.67
5.32

3.53
3.65
4.53
4.-55

4.76
5.t2

3.43
3.87
4.53
4.7:
4.75
5.53

3.73
3.93
4.93
).J)
5.32
5.i5

3.,tS t
3.61 D

, d.63 B
4.21 c
4.60 B

Means 3.93 c 4.U b 433 b 4.44 t
5.16 d

4.67 t
CV 6.84

Asqregation n;; --;'------ Ei"l,;------;;;t**--:,58.20
AI
L2
A3
A4
A5
A6

37.69
32.74
29.13
23.91
22.44

46.64
36.31
25.32
24.43
28.40

42.67
33.90
29.13
28.45
24.66

49.06
39.56
39.15
22.r4
21.92

53.99
50.s2
36.?9
37.02
33.87

58.20 A
46.00 B
38.60 c
31.86 C
27.19 D
26.2fi DMeans

V

Asgresate Stabilitv Index
AI
M
A3
A4
A5
A6

0.34
0.50
0.41
0.39
0.40
043

0.35
0.43
0.40
0.41
0.42
0.39

0_33

0.40
0.40
0.40
0.4i
0.42

0.36
0.37
0.40
0.38
0.48
0.42

0.38
0.36
0.39
0.41
0.41
0.42

03s B
0.41 A
0.40 ,{
0.40 A
0.42 A
0.42

0.41 0.40 c.40 0.40 039
CV (o/o)

It means that, besides SOIvf, clay played an important role
in formatting soil aggregates.

Aggregare stability index, however. was not
affected by manure application up to Tyobased on the soil
dry matter weight.This could be the effect of clay content
in the soil. Reference [7] found that SOM did notaffecr
much soil aggregate stability at soils containing high
amount of clay. It indicated that 3 months after OM
application to clayey textured soil did not enough time yet
to improve the soil aggegate stability index is "lay did,
€ven though the SOM and aggregate formation increased.
As reported by Ref. [S], that soil organic carbon did not
directly influence aggregate stability, but it did through
the effects of microbial biomass, as found under black soii
in Northeast China.

TV.CONCLUSION

Based on the data resulted, it showed that both
soils, Ultisols and Entisols from r*'est Sumatra, had low
(<3%) SOM content and Iow aggregate stabiiity index
(<0.50). Application of manure as an CM source on the
rnixe<i soitrs (producing some clayey textured soils) did
not show any interaction, but the main factor significantly
affected SOM content, soil aggregate formati"n, *d
aggregat€ stability index of the soil, except the effect of
manure on aggregate stability index.

Increase in,marrure application from 0oZ to ,l%o,

increased soil organic matter (SOlv! content by l9o/o
(from 3.93% to 4.67%) and improved aggregation
formation by 35%o (from 33.2o/o to 45.Oyo). Decrease in
clay content of the soil from 50% to 3Ayoincreased SOM

Prosiding Seminar Nasional FKpTpl 2O1S
Fakultas Pertanian - Universitas Lambung Mangkurat

by 48o/" (from 3.48% to 5.16%), aggregate stability inda
by lSYo (from 35 2 to 41.7), but decreased aggregtm
pelc-leeenr]tag€ by 55o/o (from 58.2% to 26.3yo). Aggegac
stability inde>q however, was not yet affected aftei l
months of manure application.

. Aclorcwlcdgement: Authors would like to s1
thank to Dian Suryani and Ayu Nu rAzizah for dr
laboratory analyses and data collecting
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