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Influence of bio-extracts on decomposition and chemical property changes
of rice straw
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ABSTRACT: “Rice straw” is the agricultural residues that can return to soil to improve soil properties. The objective
of this study was to determine the influence of bio-extracts on the decomposition and chemical property changes
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of rice straw. The experiment was conducted in a 3x3x2 factorial in completely randomized design (CRD) with 3
replications. The first factor was the bio-extract ; 1) fish bio-extract (BF), 2) pineapple bio-extract (BP), and 3) microbial
activator PD2 (BM). The second factor was bio-extract concentrations; 1) stock (C1), 2) 10x dilution (C2), and 3) 15x
dilution (C3), and the third factor was rice straw to bio-extract ratio; 1) 1:10 (R1) and 2) 1:25 (R2) w/v. The treatments
were incubated at room temperature and 12 weeks. The results showed that the bio-extracts, concentration of
bio-extracts, and rice straw to bio-extract ratios were significantly influenced on the decomposition and chemical
property after incubation (P<0.05). The BFC1R1 treatment showed the highest decomposition (20.95%), total-N of
incubated straw (1.96%) and total-N of solution (0.40%). The highest of organic matter content in solution was found
in MC1R2 (8.85%) treatment. The pH and EC of solution increased after 12 weeks incubation, the highest increase
of pH and EC was found in BPC1R1 (pH=8.55) and MC1R1 (EC=32.95 dS/m). The results indicate that the difference
of bio-extracts and concentration is the main factor affects to the decomposition and chemical property changes of
composted rice straw and solution. This point can use to be the guideline for rice straw compost production and
management in rice field to improve soil fertility and plant production.

Keywords: bio-extracts; decomposition; rice straw
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Table 1 Chemical properties of bio-extracts and organic materials

Bio-extracts Organic materials

Chemical properties

Fish Pineapple Microbial activators PD2 Rice straw Pineapple
pH 3.21 4.19 4.15 - -
EC (dS/m) 14.06 2.56 19.60 - -
OM (%) 12.11 4.48 10.81 - -
Total-N (%) 0.36 0.009 0.13 0.21 0.24
Total-P (%) 0.63 0.002 0.03 0.03 0.10
Total-K (%) 1.09 0.05 0.90 8.18 1.53
Total-Ca (%) 0.88 0.32 0.03 0.27 0.32
Total-Mg (%) 0.33 0.01 0.28 3.97 0.34
Moisture (%) - - - 12.22 85.05
Citric acid (%) 2.40 261 1.28 - 2.61
Lactic acid (%) 3.25 4.38 2.12 - 4.38
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Table 2 Influence of bio-extracts on decomposition and total-N content of rice straw after 12 weeks of incubation

Treatment Decomposition Total-N (%)

Bio-extract types (A)

Fish (FB) 14.55°% 1.49°
Pineapple (PB) 11.65¢ 0.90¢
Microbial activators PD2 (M) 13.13° 1.09°

Bio-extract conc. (B)

Stock (C1) 17.55 1.32
-10 (C2) 14.35° 1.13°
-15 (C3) 7.43¢ 1.03°

Rice straw to Bio-extract ratio (C)

1:10 (R1) 14.60° 1.18
1:25 (R2) 11.62° 1.14
F-test

A * *

B * *

C * ns
AxB * *
AxC ns ns
BxC * *
AxBxC * *
FBCIR1 20.95° 1.96°
FBC1R2 16.35% 1.40%
FBC2R1 19.03° 1.42%
FBC2R2 15.34¢ 1.53°
FBC3R1 8.12f 1.22¢
FBC3R2 7.50 1.40%
PBC1R1 17.36° 1.01°
PBC1R2 15.48¢ 1.01°
PBC2R1 15.62¢ 0.90°
PBC2R2 7.44° 0.68°
PBC3R1 7.08" 0.78"
PBC3R2 6.90" 1.01°
MC1R1 19.29° 1.46°
MC1R2 15.85 1.06%
MC2R1 16.31 0.90°
MC2R2 12.35¢ 1.34%
MC3R1 7.65 0.95¢
MC3R2 7.33 0.80"
V. (%) 6.77 9.46

* = Significantly different at P<0.05; ns = Non significant; Means in each column followed by different letters indicate significant differences using DMRT (Duncan’s

new multiple range test) at P<0.05
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Janilifimadondudandwrhdnsoimindanm 1:10 vilvfviunalulnsiouiomeluasaraisindogeaaminiy
0.40% Faaonndasiulinailulasauiinuitgiigelutindnyad (Table 1)

duvseing

USinadunieingluaisazanedianuuand1eiuniead (P<0.05) (Table 3) lagnuin nsvdnnnetimigansise
gUied wn.2 furederiliiuiinadunieofngluasazasindogeaaindu 2.80% Fannnmavingedmsinuauay
sfnduuean (1.66 uay 0.37%) lurmefinismdnwiendedmindanmdesnns 10 v lvivsinusunietagly
asavatBladngaaaiiy 2.61% Fannniinisudndaeimindannitldinadeasuanienns 15 wih (193 way 0.29%)
dmiunslEsnadiuniednidetdmingdanm 1:25 vildivsmadunistagluasaransiadogeaainiu 1.87% e
fisanufdutustussrinssiavesiviinganin eududuresimindinm wassamdurheimeedmindanm wut
fiufduiusiu Tnensndsildasisgues wa.2 fvredeifons 10 whlusasdurhsindedwiindanin 1:25 vhlsd
USnadunieingluasazaeindegeaaniniu 8.85%

aMaiinnsa-a9 (pH)

@ aa

A1 pH VBIETATAIEUSIIINNITNINN T ILANANAUBE 1T TEdIAYNNada (P<0.05) (Table 3) Taewuin N3
wfnvhatmfeiminauaransiseguiles we.2 fueedeiian pH Indldssiu nssisnsudndethminuanduuiliuh
T pH vesansaransladegeaaindy 7.30 daunsuiiniadndasansdsguives wa.2 fvenedoriliian pH ves
asazasiaiowinty 7.2 wiazuansnafutmindussafifien pH dhaawiidy 6.95 Turafimandnsheimdedimi
Fanmidtlifinisidearsinlidan pH laAsgeaniiy 8.22 Fannninfunsienns 10 wag 15 11 (6.66 uaz 6.85) d1m3y
nslddaaurhstmdedindndanm 1:10 vilsAn pH 1fegeaaiiiu 7.65 Fannninsng 1:25 Aiddr pH wdssan
Wity 6.74 deRinnsaufduiusiusswirdavesnimindanw anududurenimindanm uazdamdiursdnndeh
wifnfanin wuihdiduiusiu Tnenssuidmihdulssailifinaiendudamdunsdndetmindanin 1:10 vilvien
pH 1ndBgeaauity 855 Maifintuvesdn pH vesmsazatorndunaainnszuauns Mineralization fifinawdsudurie
argllilluefiunseans 1u nenesiluazutsaniniduluinm duainWdndounenTullonsdelummanas naain
ﬂa‘:mumiﬁqmﬁfm:ﬂ@mﬂzﬁ@wgiam@ﬂ% (OH group) sonuvilwarsavanefiiinannisndnnateidusimse pH
L‘WIN;%IUH (ARSS azAtuy, 2557) uaﬂmmfé’aim"l,ﬂﬁqmnﬁm%usuaqm EC iAnannsuandassedunisansiduaia (basic

cations) @ duaerUsEnaUMAATvaIN199717 Wi Inwnadey wrae wundey (Table 1) wazwauliily Avinlidndu
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yaalalasauleasulugnsazaraanaidanaliinadunsas I iNIuanae (3951 warAe, 2563) T980AAa 897U
M3ANWIVRY Zhao et al,, (2018) Aldvinisusinnnsdnade Hemicellulase way Lactobacillus plantarum \urian 30 Ju

WUIA1 pH USHNUNTALAARN LAz NH,-N [NEUUANNTYe£1a1989n1591iN

Table 3 Influence of bio-extracts on changes of chemical properties in the solution after 12 weeks of incubation

Treatment pH EC (dS/m) Total-N (%) OM (%)
Bio-extract types (A)

Fish (FB) 7.3¢° 11.92° 0.14° 1.66°
Pineapple (PB) 7.242 4.64° 0.01° 0.37°
Microbial activators PD2 (M) 6.95° 16.48° 0.09° 2.80°
Bio-extract conc. (B)

Stock (C1) 8.22° 12.62° 0.12° 1.93°
-10 (C2) 6.66° 15.07° 0.11° 2.61°
-15(C3) 6.85° 5.26° 0.02° 0.29°
Rice straw to Bio-extract ratio (C)

1:10 (R1) 7.65° 10.07° 0.09 1.35°
1:25 (R2) 6.74° 11.62° 0.08 1.87°
F-test

A * * x *

B * * * *

C * * ns *
AxB * * x *
AxC * * ns *
BxC * * x *
AxBxC * * * *
FBC1R1 - - 0.40° 3.74°
FBC1R2 7.98° 8.23% 0.04° 0.78%
FBC2R1 8.09° 7.14°f 0.04° 0.66%
FBC2R2 5.67 31.60%° 0.34° 4.17¢
FBC3R1 7.46° 6.97°% 0.03¢ 0.34¢
FBC3R2 7.50° 5.65%" 0.02¢ 0.25¢
PBC1R1 8.12% 6.83°% 0.03¢ 0.46°
PBC1R2 8.55° 5.67%" 0.02° 0.27°
PBC2R1 8.27% 5.12%" 0.02° 0.45¢
PBC2R2 4.148 4.62" 0.01° 0.73%
PBC3R1 6.10° 2.74 0.006¢ 0.16°
PBC3R2 6.53¢ 2.87 0.005¢ 0.15¢
MC1R1 8.15% 32.95° 0.21° 5.03°
MC1R2 8.29% 9.44° 0.04° 1.31¢
MC2R1 8.17% 11.16° 0.03° 0.77%
MC2R2 5.32 30.80° 0.20° 8.85°
MC3R1 6.81¢ 7.64° 0.02¢ 0.53%
MC3R2 6.71¢ 5.72%" 0.02¢ 0.28°
CV. (%) 3.39 9.17 0 26.60

- = Out of solution after 8 weeks incubation; * = Significantly different at P<0.05; ns = Non significant; Means in each column followed by different letters indicate

significant differences using DMRT (Duncan’s new multiple range test) at P<0.05
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AnsulnAn (Electrical conductivity : EC)

A1 EC 109994d19a2a1a 19NN sulnnst 1 uanaenueg 19l dudAgy n1sais (P<0.05) (Table 3) Tagnui
nsunvhatnfeansisseies a2 fueederiliiian EC livgwauiiy 1648 dS/m Sannniniswdinviedngae
dwinauasinindutzan (11.92 uay 4.64 ds/m) Tusaigfinisusinmedndetmindanimdeans 10 vilvifien EC
WAbawaaiIiy 15.07 ds/m annndmanindaeimindanmiliinndeneuwasdonns 15 wh (12.62 uay 5.26 dS/m)
dmsunislisanarurnadnsormiinganin 1:25 vilifien EC Avgeganiaiu 11.62 dS/m Fannndmslésandiu
1:10 Fedien EC walesingainiriu 10.07 ds/m ilefinsandfdumiusiussuinssiavenimiinganin anududuvesimiin
Fanm wagdnandrunsdsethmiindanwmuidufduiusiu (P<0.05) TnonssAsassegues wa 2 Alifinisdons
Tushmdiunsdnndedninganiw 1:10 vilsian EC vesansazasinfivgeaauinty 32,95 ds/m maifingeduves EC Tu
ansararendanisnind ifudsenududuresedundansiiiiug e ud wiunaninnistosaaisuas nszurunis
Mineralization fivhlsifinnsiasuduvisansluvisinluidueiuvieans dwalifinisuanddosuiinalessusineg sonung
asazatuiiuniy deandosiunisdnuives ARsT wazamy (2557) uar Jansmd uavanz (2553) inuinlusewing

nszvIuMsHAnI MmN mINIna A1 EC Tuansazangavenyqiitugtunuszeia1vesnsvdn

Gy

yiavosimiinganw anuduturesimiin Snsdmesinsdinuasiiwindinm SvEwasonistosaananig
Franarnsiasuwlasandimaaiivearnadmdinsudndunal 12 §Uanii egaiifedfaunsads (P<0.05) Tnanssu
Bnslidminuandldininieadusnmdnhsinsotmiinganm 1:10 fussansamnsdesanevinainiiaiogean
20.95% Usinallulpsiavlurhedniuazansazansiadegedfian 1.96% uaz 0.40% uazwuinUSnadunisingluaisazais
asanidovhmandndsansiseguies wa. 2 MFoans 10 wiludnsnduhsinsedindnganin 1:25 TnefuTuumii
8.85% luvniefien pH way msthlwilvesasasanefugamdsnismin Inea pH wdsgeiaanulunssudsdldinn
dulrsailiifinmaondudandunisdndedmindanin 1:10 whitu 8.55 ludauvesamsihladi (EC) luansazany
wuhfirindegeanlunsniBfldasseuies w2 Alifinsiendushadumnsdsdodnindinw 1:10 wihiy 32.95

o

ds/m agtuldiudlewseuiisulszansamusaimingis 3 ¥fia tndnuanduszdnsamasgalunisgesaaieiiieaninnns

nuvedunsdinuludmindal daivssdnsamenitnquadunidnnuluaissgdiles wa.2 uaznisdesaanalaensa
a da s - H o o o & vy o v v v o Y o | =~ a a
wanAnidUsunamniigaludmdndulesn dmunslduminandutuninduniedignsidau 1:10 duseansamlunis
dosdans wavanuaesUSunalulasiauasfigavisludiuresisdniuasaisazats nssuisaeananisamnsadilulddu
wwamslunswdndendnrisdfidaunings wieenvsnihluvszendldlunisdanismedesdamdinsiduiies e

USulssagiiuanugauanysaivesiudmviunsudaiisndiivivan Uy mdeduindeule

AUBUAN
MATelauuaivauunuramudtinnunTewind (3v.) meldlasinisnaaeuiazimuimalulagszuunisuan
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