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Abstract

This research was to determine the effect of manure vermicompost compared to the use of
organic fertilizers and together with bio-extract from vermicompost on soil physical properties, growth
and yield of rice. The experiments was conducted in the rain-fed farmer paddy field in Roi Et soil series at
Ban Bua, Amphoe Muang, Buriram Province . during June - December 2012. The experiment was
cappied out in a Randomized Complete Block Design with 4 replications and a plot size of 4 X 6 meters.
The treatment,s consisted of 1) Chemical fertilizer 2) cattle manure compost rate 1,000 kg/rai 3)
vermicompost rate 1,000 kg/rai 4) Chemical fertilizer+ EM 5) cattle manure rate 1,000 kg/rai + EM and
6) vermicompost rate 1,000 kg/rai + bioextract from vermicompost.

The results showed that at soil depth of 15-30 cm, using chemical fertilizers had highest soil bulk
density (1.38 g cm”), followed by cattle manure + EM and vermicompost + bioextract from vermicompost
(1.41 and 1.40 g em”, respectively.) Using chemical fertilizers trend to have a lowest soil moisture (%)
and Saturated hydraulic conductivity (Ksat) (0.25% and 2.10 c¢cm hr'l). while cattle manure + EM and
tvermicompost + bioextract from vermicompost gave the highest value of Ksat with 2.37 and 2.77 cm hr
] respectively, at a depth of 0-15 cm.

The results of compost vermicompost on the growth of rice for the 105 showed that Chemical
fertilizer and vermicompost + bioextract trended to have a higher grain yield at 4,604 and 4,548 kg ha" and
increased the number of tillers per hill at 287 and 276 tillers m”, respectively. The studies suggested that
the vermicompost + Bioextract can increase grain yield neer to using of chemical fertilizer. In addition, it

can also increase soil fertility and improve soil structure very well.

Keywords: Earthworms, Vermicompost, Soil physical properties., Soil structure
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pH 5.41
EC (dsm) 0.54
Organic matter (%) 0.08
CEC (cmol kg-l) 8.35
Total N (g kg™) 421
Bray II P (mgkg") 15.8
Exchangeable K (mg kg') 313

Exchangeable Ca (mg kg') 303
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Sand (%) 71
Silt (%) 20
Clay (%) 9
Soil texture loamy sand
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v Y 9o’ [

1 U a Qd o 90’ a 'AQ' 1 - o % 1
mMaulszansnsivesaunouaIAIeUn JJ']ﬂﬁ’q’ﬂ 2.37 uag 2.77 cmhr' Gl'liJﬁWﬂ‘U“ﬁ'igﬂUﬂ’NiJﬁﬂ

(2

' @ $ @ 1w a £ P a $ A 3
0-15 cm FUASINVNTLAVANNAN 15-30 em 19 Arduseansmsiniivesdunsudidre1il u1n

Nga 1.48 1182 1.54 cm hr' WAIAY (A13199 2)

v ¥
m3197 2 waveamslaijowiin ldiAeuauasmin N LILUTIWURIAY (Bulk Density), AUFUUDA

v 9 ¥

a Y a £ o 3 a § 2
AU (%) yazmaulszansmstniinvesaunaua A1 (Saturated hydraulic conductivity: Ksat)

Treatment Bulk Density (g cm") Soil Moisture Ksat (cm hr)

content (%)

0-15 cm 15-30cm 0-15cm 15-30cm 0-15cm 15-30 cm

1. Chemical fertilizer 1.38 a 1.45 a 0.25 ab 0.30b 2.10d 1.30 ¢

2. Compost rate 1 ton rai’ 135a 143 a 0.26ab 0.31b 2.21c 1.35b

3. Vermicompost rate 1 ton rai’ 1.35a 143 a 0.27a 0.31b 2.21c 1.38Db

4. Chemical fertilizer + EM 1.35a 142 a 0.28a 0.32a 2.20c 1.36b

5. Compost rate 1 ton rai '+ EM 1.34 a 141 a 0.28a 0.33 a 2.37b 1.48 a

6. Vermicompost rate 1 ton rai'+ 1.34 a 1.40 a 0.28a 0.36 a 2.77a 1.54 a
worm tea

F-test ns ns ] < * *

C.V. (%) 23.08 25.10 19.0 19.56 22.61 20.13

2.2 auvamanivesnnuiadszms
g’; =) 2 = a =~ % a d' % =<
nfsualulasau Woadesa TnunmGounazounioiagluauinszauniuan o-15 uay
15-30 cm WUNNIBNMINAQDINANULANANBINTUBTNYN19ADA (915197 3) NIZAUAINAN 0-
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ms19h 3 waveamslaileminIddeuauaelsmalulasinu Woaesa Tnunmouuaz

sunigIng luau

Treatments Total N Extractable P Exchangeable K~ OM (%)
(%) (mg kg (mgkg')

1. Chemical fertilizer 0.020 b 20.12bc 39.93bc 1.54b
2. Compost rate 1 ton rai’ 0.021b 30.36ab 41.63b 1.56b
3. Vermicompost rate 1 ton rai’ 0.033ab 29.26ab 49.09b 1.80ab
4. Chemical fertilizer + EM 0.033ab 30.21ab 56.37a 1.84ab
5. Compost rate 1 ton rai'+ EM 0.035a 30.26ab 56.37a 1.63b
6. Vermicompost rate 1 ton rai + 0.036a 34.12a 56.38a 2.27a
worm tea
F-test * d Py *
% CV 23.03 20.45 19.89 22.03

+ Y Y A a Y A a d'd ' a a k%4 a
3. wammﬂﬂﬂunga"lmﬂauﬂumn"lmﬂ@uﬂu‘nm@)m‘smﬁq;muimawnmuma 105
o v a2 a v o Yy [ 1 o w 1
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Q U

9
o %

Qdd' 1+ o Y A a J [ = Y A é A 1 [ aa
n3su5N 6 ladjenainya ldidoudu sawnumsdaimiinga lddeu a9 lulianuuenaisnunieada
' < ' Aan A + A ) a3 v A A A '+ @
pg1915nA I WM NINIBN 4 Hemiiswiumsiaimindinm uaznssudnn 6 lafjeninya
9 A a ' o o G o 9 A ~ 4 B8 A @ 7] ° o
I&douau  sawnumsiahmingaldfou Tuuwrldumuhminudaesiuiunioaomsluuns
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Treatment Growth parameter
Plant height Biomass Tiller (no. m'z)
(cm) (kgha')

1. Chemical fertilizer 755a 4010 a 287 a
2. Compost rate 1 ton rai’' 68.3b 3423 d 234 ¢
3. Vermicompost rate 1 ton rai’ 71.8b 3884 b 271b
4. Chemical fertilizer + EM 692D 3050 b 277 b
5. Compost rate 1 ton rai’'+ EM 69.2 b 3633 ¢ 240 ¢
6. Vermicompost rate 1 ton rai'+ worm tea 68.8b 3893 b 276 b
F-test * % g
C.V. (%) 13.05 15.10 20.15

Y
2 9

womg : annaslundsiaudledsnysimieunu lilinnuuenaedumeanaedeitiodney

o v ]

1a825n15 DMRT **=UAna 1NN Nanaod 9Ud1Anee1989 P<0.01), *= LANANNNADADY 19T

v o

Wodnny P>0.01); ns= hillanuuana1an1ana p>0.05)
+ Y Y A a Y A a d‘d A d & v
4. wavesilaviinyaldmeudunnlameuduniinenlesidusinemsludng

A o a 4 Y 9 ~ A o ' 9y 9
LN@VI']ﬂTi'JLﬂT]ch'ﬁTﬂ’J'liJLGIJ‘JJGIJHGU'E)Q‘]Jﬁll?il!‘ﬁ']ﬁ]ﬂ']ﬁ?ﬁ Nn91g 40 IU WU UsunnuUutu
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Pnannududuvessigenns lulugs

Ay 1 i

A A A A = ] = S o 9 2y 9 A
o5 wINIZEZeONTI N35NITNNNMS 1dijeniledrauneindsldnududusigeiris iy
1 1 1 Aan A + = o = & v A Ax A 1 4 @
g9 ua lduana199n nssuasd 4 femlsaunumsaainndndanim uaznssuisn ¢ ladleninya
Y A a 1 o = %’ o Y A ~ = Y 9 9
I&Aeuau saunumsaaiminga ldifou Anundlfsmaanududuvessigeis lulunazdu
(% U ] % J 3 o
Indifosnumsldaieniiognudes 9l wesidunrmduiduvessialulasnu Weaesa
Tnunadeyludunszezeansda miny 2.14 , 0.60 uag 2.41 % audiay TunssuIsh 4 a1unssuds
{ J 2 o 4 1w
1 6 1 nlofidunnududuvessia lulasou eavesa Tnuna@onluduiszezeoniag miny
2.08,0.59 1Az 2.36 % AWAIRY (15199 5)
[ - o Yy 9 a0 'o A an A 1+ ] =)
dulefiudvesnnududululasnulisdingalunssuisy 2 msldijeya Inodrauden
1A Y 9 o A = Y 9 4
Tagnuniaanuuituveslulasnudsinga @13190 5) Tasanuuduvessigermsluluns

Tulasau veaesauaz TnunmFeouiszezeonsrmnnssuds Jlsuannududuveslulasou
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y ¥ 9
AL ILYLUNIPNND

Treatment Vegetative Stage
Leaf Stem

% N % P %K % N % P %K
1. Chemical fertilizer 223 a 249 a 233 a 0.96 a 0.99 a 1.22a
2. Compost rate 1 ton rai’ 1.71b 0.51a 1.89b 0.68b 0.37 a 0.96 a
3. Vermicompost rate 1 ton rai’ 1.94 a 0.54 a 241 a 0.83 a 0.39a 1.06 a
4. Chemical fertilizer + EM 2.13a 0.53a 2.17a 0.89a 04l a 1.05a
5. Compost rate 1 ton rai'+ EM 1.98 a 0.53a 2.26a 0.81a 0.37 a 1.14a
6. Vermicompost rate 1 ton rai' + worm tea  2.02 a 0.55a 2.38a 0.86 a 0.38 a 1.08 a
F-test i, ns il % ns ns
CV. (%) 22.8 22.0 24.9 232 25.0 28.9

Treatment Panicle initiation stage

1. Chemical fertilizer 338a 0.51a 322a 2.15a 0.60 a 234a
2. Compost rate 1 ton rai’' 2.90b 0.49 a 2.87b 1.88 b 0.55a 223 a
3. Vermicompost rate 1 ton rai’ 3.13b 0.48 a 324a 2.02a 0.59 a 2.29a
4. Chemical fertilizer + EM 322a 0.50 a 345a 2.14 a 0.60 a 241 a
5. Compost rate 1 ton rai '+ EM 3.08b 0.47 a 3.08a 1.95a 0.58 a 2.15a
6. Vermicompost rate 1 ton rai + worm tea 3.16a 0.48 a 331 a 2.08 a 0.59 a 2.36a
F-test S Ns 4 ns ns ns
CV. (%) 23.2 21.0 23.9 19.8 20.8 21.9

9

v ] v
womg : annaeslunuaninaualeadnysimleun lulinnuuanasdunsantaedsiiiodnny

1A835n15 DMRT **=LANANNNADADI WU 1AQ081984 P<0.01), *= LANANNNADADY 1T

£ o %
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1 (% = % v A 1 d' Yo 1 'o A Qdd‘
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N35UATN 3 (ﬂ'liN‘ﬁ 6) AIUIUIULNAANDTIN TIUIUWAAA UMD 1000 WAA AADAIUNANAR
Qdd‘ 1 4 [} 9y A a [} 1 a [} 1 L (% = ’.f Y
NITUITN 6 Glﬁﬂﬂwuﬂu“a"lﬁmauﬂu Tugnsiaiu 1,000 ﬂiﬁﬂﬁuﬁlﬂlli JIUNUNITRAUTHUNY A

Y A 3q ¥ a ' a A
"l?fl,ﬂ’e]u ﬂﬁlwwawaﬂgQﬂj']nﬂﬂﬁﬁu’J‘ﬁ (9137190 6)

d‘ Uy &y Y A a 1 a 9 a
139N 6 NaGUﬂﬂﬂWiiﬁﬂﬂﬂMﬂqﬁlﬂ@uﬂuﬂﬂwaWﬁﬂﬂ]ﬂ\‘iﬂﬂ’)ﬂﬂ’)ﬂﬂﬂﬂ%@ 105

Treatment Panicle Grain Fill 1000 Grain yield
(no. m") (no. panicle -l) grains Grains (kg ha'l)
(%) weight (g)

1. Chemical fertilizer 291 a 103 a 86.5b 26.1b 4604 a

2. Compost rate 1 ton rai’ 233 ¢ 93 b 85.7b 25.6b 3806 d

3. Vermicompost rate 1 ton rai’ 269 ¢ 106 a 90.3 a 27.0a 4154 ¢

4. Chemical fertilizer + EM 280 Db 110 a 92.6a 28.1a 4494 b

5. Compost rate 1 ton rai '+ EM 275b 99 ab 914a 26.7a 4085 ¢

6. Vermicompost rate 1 ton rai' + worm tea 289 a 111 a 92.8a 27.6a 4548 ab

F-test * - K - ns

CV. (%) 16.7 18.9 19.3 13.7 25.0

@
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[ ]

19825115 DMRT **=ana 1NN Nanasd NUd1AQ081989 P<0.01), *= LANANNNADADY 1Y

)

Wed1Any P>0.01), ns= lulinnuuana1an9ana P>0.05)

gJ/ dy 1 9 v A 1 Qdd‘ 1+ 9 9 A a [} 1
MUAAADATUAUNINUYDINTITUAT WU TunssuIsn 6 Gl,m_jwumg,allﬁmauﬂu lueasiau

1 4 a

a (%} 1 1 1 % 50’ (%3 U 1 o {
1,000 i Tansuae 15 saunumsaaimtnya ldidon Tuonsidau 45 3% aow1 20 aas naznisuash

+ S @ = %’ v A o 1 aA 1 Sol a o Y L Y Y
4 TJ‘EJLﬂlI FIUNUNTAAUINNNTININ (EM) “luamm’m 45 %%, AU 20 ammﬂmﬂaiwumnﬂam

S 3 < Y U Aax d'l =1 (% An A 1 4 =\ = 1
uag Lﬂ@il%l&@]ﬂﬂ’ﬂﬂ’l@ﬁﬂ’nnﬂﬂiill’)‘ﬁ !.ﬂJE]UﬁEJ‘]JmEJ‘]Jﬂﬂﬂiiuﬁﬁﬂiﬁﬂﬂlﬂﬂﬂﬂﬁm&’l HAagNnUN

a)]

2 JY A Y X P ~ o ' AN AQ T4 A A
!ﬂﬂil%uﬁﬂl’]?ullujiuﬂﬂﬁ]zqfﬁlulsﬁuﬂu (MT1NN 7) u'E)ﬂﬁ]’]ﬂuEJ\‘]W‘]J'Nﬂﬁﬁ?J’J‘ﬁT]iﬁ‘]J}EJ@UT]ﬁfJ 1o i
Y ¥ @

Y v
PUIMID W JunssuIFNUMSIETUA81 1D

v W

' A A Y e A Ay 1 Y
Iﬂi’llﬁ/]ufni!’ﬁﬁNﬂ?ﬂuqﬂﬂﬂﬂﬂﬂiﬁu’l‘ﬁ‘ﬂqﬂqﬂlﬁ

)]

N

a

9

~ Y Ao qy s d Y ) s 1 v 1A o ) sd Y
1Jl,l,uﬂu1J°Vl‘|/ncl‘ﬂnJ’e'Jimumlnﬂamuamﬂaimu "U’I'J"U’I'Jgﬂ"lluu'l HNUNIIVWUAAN Mgﬂaimuﬁﬁun

b33

3

Y J < JY A ' A A [ Aq 14 A A ' = A
ﬂamuazu,ﬂaimu@mnaqeﬂm WaMyguUNUNITU ‘ﬁﬂiﬁﬂﬂmhmﬂﬁ@ﬂNlﬂﬂ’) (MINN 7)

e



38

q’ 14 o Y A a 1 I 9 a
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Treatment Brown rice (%) Milled rice (%) Head rice (%)

1. Chemical fertilizer 7740 583D 263 a

2. Compost rate 1 ton rai’ 77.0b 57.6b 26.0a

3. Vermicompost rate 1 ton rai’ 80.0a 62.0a 26.5a

4. Chemical fertilizer + EM 83.4a 65.1a 29.1a

5. Compost rate 1 ton rai'+ EM 80.7 a 62.6 a 27.8a

6. Vermicompost rate 1 ton rai + worm tea 82.5a 64.8a 28.7a

F-test & < ns

CV. (%) 17.9 20.1 223

9

] Y H [
womg - annaeslunuadsnadodsnysnimileun lulia nuuanaeiunsataedsiitiodnny

9 Y ]

19875115 DMRT **=UAnA NN Nan Ao 190sd1AQ081989 P<0.01), *= HANANNNADADY 1Y

v o w

Hed1AP>0.01), ns= IUHANULANAIINNADAP>0.05)
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