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Saksan Phinkeaw 2012: Effects of Biodegradable Organic Wastes and Earthworm
Species on Properties of Vermicompost for Marigold Planting. Master of Science (Soil
Science), Major Field: Soil Science, Department of Soil Science. Thesis Advisor:

Assistant Professor Kannika Sajjaphan, Ph.D. 81 pages.

Study of effects of biodegradable organic wastes and earthworm species on properties of
vermicompost for marigold planting was divided into two parts. The first trial, using of three
earthworm species, Eudrilus eugeniae Perionyx excavates and Pheretima peguana to turn
biodegradable organic wastes of leafy vegetable waste, tuber vegetable waste, fruit scraps and
food scraps respectively into vermicomposts. The experimental design was 3x4 factorial in RCB
with 3 replications. The finding results showed that the vermicompost produced by Eudrilus
eugeniae and leafy vegetable waste had the highest OM content (45.58%). The all earthworm
species have pH value at 5.8-7.5 and the highest total P,O, (3.35%) when the fruit scraps and
tuber vegetable waste were used for feeding respectively. The vermicompost from Pheretima
peguana and fruit scraps had the highest K,O content (1.67%) while the electrical conductivity
was not significantly affected by all earthworm species and organic waste types. The second trial
was to evaluate affect of vermicompost produced by Fudrilus eugeniae and Perionyx excavates
species on growth and yield of marigold. The statistical design was using RCB with three
replications. Fourteen fertilization rates consisted of no fertilization, vermicompost produced by
Eudrilus eugeniae and Perionyx excavates species fed by leafy vegetable waste, tuber vegetable
waste, fruit scraps and food scraps at 100, 150 and 200 g/pot of 8 kg soil respectively and
chemical fertilizer of 16-16-16 at 20 g/pot were applied. The results indicated that vermicompost
from Eudrilus eugeniae applied at all rates showed more effective in supporting growth and yield
of marigold than no fertilization and chemical fertilization application. Moreover, the
vermicompost from Eudrilus eugeniae showed better results in supporting growth and yield of

marigold compared to Perionyx excavates.

Student’s signature Thesis Advisor’s signature
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d' v < 1 + Y A a A 1
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pH

¥iia laaeunu Anlu fnta  nlaenwaldl @S Means
Eudprilus eugeniae 5.8 6.8 7.0 5.9 6.42b
Perionyx excavates 5.8 7.2 7.5 5.6 6.58 a
Pheretima peguana 5.4 7.0 6.4 5.7 6.16 ¢
Means 572b 7.03 a 7.02 a 6.77 b
CV (%) 2.1
F-test (Earthworm) Bt
F-test (Food) gk
F-test (Earthworm*Food) Gl
#* = p<0.01

Means of the same letter in the same column and row are not significantly different at P < 0.01



ms1eh 2 Ysnadunseiagluileyaldfeudusiiaaies

OM (%)
¥iia lyneunu Anlu i nlaenmalsl @S Means
Eudprilus eugeniae 45.6 42.0 44.7 44.1 44.08 a
Perionyx excavates 43.8 40.2 38.1 41.4 40.86 b
Pheretima peguana 41.6 36.8 38.3 40.7 3935¢
Means 43.65a 39.66 b 40.35b 39.06 a
CV (%) 4.5

F-test (Earthworm)

F-test (Food)

F-test (Earthworm*Food)

kk

%k

ns

ns = not significant, ** = P <0.01

Means of the same letter in the same column and row are not significantly different at P < 0.01

OM a9 uiledunsd <20% ds m” (MINAMIMSIABAT, 2550)



s 3 mmsih Ilihvesasazanelufjoyaldfeuauaiiaieg

EC(dSm")
¥iia loaeunu finly invh waenwaldl o113

Eudprilus eugeniae 4.9 4 3.9 4
Perionyx excavates 4.1 43 4.9 53
Pheretima peguana 3.9 3.5 4.7 5.1
CV (%) 21.1
F-test (Earthworm) ns
F-test (Food) ns
F-test (Earthworm*Food) ns

ns = not significant

EC uasguilodunid <10 dSm’ (nuAmmsinyasg, 2550)
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Total N (%)

¥iia lyneunu ANl i nlaenmalsl @S Means
Eudprilus eugeniae 0.36 0.33 0.34 0.36 035¢
Perionyx excavates 0.43 0.4 0.41 0.43 0.42a
Pheretima peguana 0.44 0.38 0.37 0.38 0.40b
Means 0.41a 0.37c 0.38 bc 0.39b
CV (%) 4.9
F-test (Earthworm) *k
F-test (Food) o
F-test (Earthworm*Food) Ns

ns = not significant, ** = P <0.01

Means of the same letter in the same column and row are not significantly different at P < 0.01

3 + A aQd Y "9y v 9 oy o a
NT@?TiTHjuT@]'EL%UﬂQWNﬂcluﬂ‘f]@u‘ﬂiﬂ ﬂ@ﬁquu@ﬂﬂ31§ﬂﬂﬁ$l VYDIUINUN (NTUIFING

INYAT, 2550)
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Total P,O, (%)

¥iialnneunu ANl i nlaenmalsl @S Means
Eudprilus eugeniae 2.6 2.63 2.06 2.17 2.37b
Perionyx excavates 3.12 3.35 2.17 1.57 2.56 a
Pheretima peguana 2.76 2.96 2.54 1.96 2.56 a
Means 2.83b 298 a 2.26¢ 1.90d
CV (%) 3.4
F-test (Earthworm) *k
F-test (Food) o
F-test (Earthworm*Food) L
# = p<0.01

Means of the same letter in the same column and row are not significantly different at P < 0.01
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Total K,O (%)
iia ld1Ao A finly i nfaenmalll  ewmns
Eudrilus eugeniae 1.05 1.44 1.47 0.7
Perionyx excavates 0.92 1.48 1.53 0.85
Pheretima peguana 0.81 1.3 1.67 0.8
Means 0.93 ¢ 141D 1.56 a 0.79 a
CV (%) 6.6

F-test (Earthworm)
F-test (Food)

F-test (Earthworm*Food)

ns

&%k

kk

ns = not significant, ** = P <0.01

Means of the same letter in the same column and row are not significantly different at P<<0.01
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INYAT, 2550)
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- a a o [ v o [ 1 I [ [ [V~
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M319 8 dINBHaveInssuITNAnesAeauTAMuniitazsIgoIms luAuraInmsnaasaiie 19ijoya ldiAouduastia Eudrilus eugeniae

GIERTIT Total N Avai.P Avai.K OM pH EC CEC
(NFN/NTZON) (%) (mgkg') (mgkg') (%) (dSm") (cmol kg')
INGHE 0.10 b 230 cdef 76 b 3.6b 6.3 cd 0.36 b 32 de
ﬁ’ﬂclll_IOO 0.11b 153 cdefg 76 b 5.3 ab 6.9 abc 0.40b 35 abcde
Wnly_150 0.12b 260 cd 83 b 57a 6.7 abc 0.39b 36 abed
AN ly_200 0.16a 758 a 141b 55a 6.9 abc 0.43 b 38a
AN12_100 0.09 b 126 efg 88 b 4.8 ab 6.9 abc 0.34b 34 bede
AN¥2_150 0.11b 247 cde 111b 6.2a 72a 0.31b 34 bede
AN12_200 0.11b 436 b 147b 6.3a 7.0 ab 0.36 b 37 abc
aldenmaldl 100 0.10 b 115 fe 96 b 63a 6.9 abc 0.50 b 3le
nldenmaldl 150 0.10 b 139 defe 94 b 56a 73a 0.40 b 35 abede
nldenmalsl 200 0.12 b 213 cdefg 100 b 6.0a 6.9 abc 0.33b 35 abede

6%



M31990 8 (AD)

GIERTIT Total N Avai.P Avai.K OM pH EC CEC
(NFN/NTLDIY) (%) (mg kg-1) (mg kg-1) (%) (dS m-1) (cmol kg-1)

IY®1117_100 0.09b 59¢g 82Db 4.9 ab 6.6 bc 0.27b 36 abcd
IAYDINIT_150 0.12b 150 cdefg 85b 63a 6.6 abc 0.33b 38 ab
WYD11IT_200 0.12b 161 cdefg 92b 5.1 ab 6.8 abc 0.37b 35 abcde
ﬂt’l!ﬂh 0.12b 271 ¢ 384 a 3.6b 59d 0.96 a 33 cde
Mean 0.112 237.45 118.6 5.38 6.78 0.412 354
F-test sk sk . ok sk sk sk
CV (%) 0 20.9 27.97 12.95 4.93 24.27 6.07

** significant at 0.01; ns = p>0.1 by DMRT

Means of the same letter in the same column are not significantly different at P< 0.01
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M5191 9 INTHAVLINTTUITMINAavApautAMuAlitay 519115 luaurdinmsnaaedijoya ldiAouansiia Perionyx excavatus

GIERTIT Total N Avai.P Avai.K OM pH EC CEC
(NFN/NTZON) (%) (mgkg') (mgkg') (%) (dS m) (cmol kg')

liladle 0.15 36¢g 206 fg 4.00 fg 5.1 be 0.26 de 38b
AN 1Y_100 0.12 119 fg 200 fg 4.52 def 5.5 abc 025¢ 44b
FQJJﬂGl‘U_ISO 0.12 260 de 247 cdefg 5.22 be 6.1 ab 0.48 a 46 ab
AN ly_200 0.12 722b 283 bed 5.89a 6.3a 0.38 abed 39b
AN12_100 0.12 186 ef 197 g 436 ef 5.8 abe 0.40 abc 37b
AN¥2_150 0.13 259 de 294 abc 4.81 cde 5.5 abe 0.38 abc 50 ab
AN12_200 0.12 841 a 346 ab 5.04 bed 5.7 abe 0.47 a 49 ab
aldenmaldl 100 0.13 107 fe 239 cdefg 4.32 ef 5.7 abc 0.38 abc 46 ab
nldenmaldl 150 0.12 303 d 277 cde 4.89 bede 6.0 ab 0.29 cde 39b
nldenmalsl 200 0.11 472 ¢ 351a 5.41 abe 5.9 abc 0.37 abed 47 ab
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M3199N 9 (Ad)

GIP Tﬂ ] Total N Avai.P Avai.K oM pH EC CEC
(NSH/NTLDN) (%) (mg kg-1) (mg kg-1) (%) (dSm) (cmol kg-1)

Y9113 _100 0.15 64 g 213 efg 4.46 def 5.1bc 0.28 cde 38b
WYDIMIT_150 0.12 96 fg 208 efg 4.81 cde 5.1 bc 0.32 bede 45 ab
WAYD1113_200 0.12 146 fg 216 defg 5.49 ab 5.0 be 0.44 ab 58a
ﬂamﬁ 0.11 78 g 268 cdef 372 g 4.7 c 0.34 bede 41D
Mean 0.1247 284.5 253.7 4.78 5.56 0.36 44.5
F-test ns *% *% *% *% o o
CV (%) 0 49.4 10.75 5.12 8.06 12.42 11.58

** significant at p<0.01; ns = p>0.1 by DMRT

Means of the same letter in the same column are not significantly different at P<0.01
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N3 11:!8 Stem Leaf Leaf Canopy Fresh stem Dry stem Flower
. Height Branch
(NIW/NTEDN) circumference width length diameter weigh weigh weight
(cm) number/plant
(cm) (cm) (cm) (cm) (2) () (g)
INGHE 48.6 de 0.8 be 73¢c 153D 5 26.0 be 81.6 be 19.4b I.1e
Wnly_100 70.3 ab 12a 123ab  21.3a 11 35.6a 2083 a 38.4a 56a
rffﬂcl‘U_ISO 66.6 abc 1.0 ab 11.0abc 21.0 ab 13 37.0a 209.3 a 355a 3.9 abc
ﬁ’ﬂcl‘u_zoo 53.1 cde 1.0 ab 8.6 bc 18.6 ab 12 30.3 abc 142.0 abc 28.3 ab 2.9 de
RNY2_100 67.3 abc 1.0 ab 10.8abc  22.0a 13 34.0 ab 177.3 ab 31.5ab 3.6 abc
ANK_150 59.6 abed 12a 11.6abc  22.5a 13 363 a 196.5 a 35.7a 3.5 abc
RNY2_200 58.3abed 1.0 ab 133a 21.0ab 12 37.6a 206.9 a 36.0a 3.7 abe
alaenwald 100 71.6a I.1a 11.0abc 193 ab 11 31.0 abc 137.9 abe 27.4 ab 3.4¢cd
wlaenwald 150 57.3 abed I.1a 11.6abc  213a 16 34.0 ab 184.2 a 35.8a 33¢d
waenwa'lil 200 63.0 abed 12a 113abc  21.3a 11 36.6a 236.2a 404 a 53ab

8¢



M3199 10 (o)

N3 TﬂEJ Stem Leaf Leaf Canopy Fresh stem Dry stem Flower
. Height Branch
(NIN/NTLDN) circumference width length diameter weigh weigh weight
(cm) number/plant
(cm) (cm) (cm) (cm) (2) (2) (2)
IEDIMI5_100 54.0 cde 1.0 ab 11.3abc  20.5 ab 10 34.3 ab 199.0 a 27.2 ab 4.3 abc
WYDIMIT_150 56.0 bed l.1a 11.0 abc 18.6 ab 13 36.0a 208.8 a 347 a 3.1 cde
WYD11IT_200 65.0 abc 1.0 ab 13.3a 20.6ab 14 34.6 ab 216.7 a 353a 3.9 abc
ﬂamﬁ 40.0 e 0.7c 7.3¢c 1530 6 22.6 ¢ 779 ¢ 20.8b 2.8 de
Mean 59.3 1.1 10.8 19.9 11 333 177.3 31.9 3.6
F_test %k %k * ns ns % kk * *
CV (%) 13.4 12.6 20.5 14.8 33 14.6 23.1 20.7 27.7

* ** significant atpSO.l, 0.05 and 0.01; ns = p>0.1 by DMRT

Means of the same letter in the same column are not significantly different at P<X0.1, 0.05 and 0.01
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N3 1ﬂEJ Height Stem Leaf Leaf Branch Canopy Fresh stem Dry stem Flower

(NTU/NILDN) (cm) circumference  width length number/plant diameter weight weight weight
(cm) (cm) (cm) (cm) (g) (g) ()
lulad]e 50.0 0.5 6.5 10.2 12d 22.0 41.9 14.6 3.3
Wnly_100 64.6 0.7 8.1 14.5 17 bed 29.3 105.1 29.4 3.4
Wnly_150 75.0 0.9 8.1 15.3 14 cd 27.0 138.6 31.7 2.6
AN 1Y_200 61.6 0.8 8.8 15.5 19 abed 34.0 133.5 32.6 42
ANKI_100 78.5 0.8 8.4 14.0 22 ab 35.0 204.9 34.6 3.9
WNAQ_150 79.0 0.8 7.6 14.8 16 bed 29.0 136.8 30.2 1.5
ANH2_200 67.0 0.9 73 15.9 18 abed 33.3 155.1 28.5 9.4
waenwa'lil 100 746 1.0 9.7 16.6 14 cd 33.6 151.0 32.9 3.0
waenwa'lil 150 76.0 0.9 8.5 16.4 20 abc 32.6 171.5 32.4 2.9
waenwa'lil 200  68.0 0.9 8.7 15.2 25a 34.0 139.4 30.0 7.3

9



M3190 11 (A19)

N3 1ﬂEJ Height Stem Leaf Leaf Branch Canopy Fresh stem Dry stem Flower

(NTU/NILDN) (cm) circumference  width length number/plant diameter weight weight weight
(cm) (cm) (cm) (cm) (2 (2) (2)
Y9113 _100 61.3 0.7 7.6 12.3 12d 29.0 87.6 28.0 1.8
Y0117 _150 66.6 0.8 8.2 13.2 19 abced 323 206.7 35.8 3.1
WAHD1113_200 67.3 0.9 8.3 17.2 16 bed 30.6 202.1 38.3 3.2
ﬂﬂmﬁ 66.0 0.8 8.0 15.0 16 bed 30.0 174.4 35.2 3.9
Mean 68.9 0.8 8.2 15.0 17.1 31.1 145.2 31.1 3.6
F-test ns ns ns ns g ns ns Ns ns
CV (%) 20.8 12.8 18.2 17.8 21.3 18.0 24.2 23.4 26.8

* = significant at p<0.05; ns = p>0.1 by DMRT

Means of the same letter in the same column are not significantly different at P<<0.05

€9
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(Land Classification Division and FAO Project Staff, 1973)

1 v
MSIWUINT 1 ﬂ;]ﬂ’ifﬂﬂu (soil reaction), pH @u:1=1:1)

FZA (rating) nde (range)
NIAIANIN Extremely acid <45
N3N Very strong acid 4.5-5.0
NIALN Strongly acid 5.1-5.5
nsathuna Moderately acid 5.6-6.0
AsaENiay Slightly acid 6.1-6.5
NAN Neutral 6.6-7.3
ANN00U Mildly alkaline 7.4-7.8
anuna Moderately alkaline 7.9-8.4
AL Strongly alkaline 8.5-9.0

ANTA Extremely alkaline >9.0




MSIWUINT 2 ?QJHVI?JEJEJJG]Q (organic matter) (% organic carbon x 1.724)

32AY (rating) nNeo (range) (g/kg_l)
é%wmﬂ (VL) <5

&1 @®) 5-10
EEATRANGE (ML) 10-15
thunan M) 15-25
GRIEANGE (MH) 25-35

49 (H) 35-45
qaun (VH) > 45

3519091309 3 YTae TuTas1au593 (total nitrogen)

32AU (rating) e (range) (g/kg )
frn (VL) <025

& (L) 0.50-0.75
1hunan (M) 0.75-1.25

(N (H) 1.25-1.75

U

gaun (VH) >2.25




M3awuInd 4 USinaleanesaiitiuyse Tond (available P) (Bray 11)

75

FZA1 (rating)

neo (range) (mg/kg%)

[
o

AN

So.

]
1 9 <;
ADUVIIAT

SIRITRRR

1 9
ADUVGY
q4

N

(VL)
L)
(ML)
M)
(MH)
(H)
(VH)

<3

3-6
6-10
10-15
15-25
25-45

>45

M3190u0 5 Usana TwumaFeuiiluilse ol (available K) (NH,0AC)

32U (rating)

Nee (range) (mg/kg%)

AN

[
o

A
IR
s

EY)

gaun

(VL)

(L)

M)

(H)

(VH)

<30

30-60

60-90

90-120

>120




M319uInd 6 USunaa1esmieanald (exchangeable base) (NH,0Ac)

76

FZA1 (rating)

Nae (range) (cmol (+)kg_l)

Exch.Ca Exch.Mg Exch.K Exch.Na
G‘%mm(VL) <2 <0.3 <0.2 <0.1
G‘%W(L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
1hunaM) 5-10 1.0-3.0 1.0-3.0 0.3-0.7
qI(H) 10-20 3.0-8.0 6.0-1.2 0.7-2.0
FIIN(VH) >20 >8.0 >1.2 >2.0




M319WuINA 7 Anuguani)asuunalooou (cation exchange capacity)

77

FZA1 (rating)

W& (range) (cmol(Hkg )

é%wmﬂ (VL) <3

&1 L) 3-5

Aoused (ML) 5-10
thunan M) 10-15
GRIEANGE (MH) 15-20
oe (H) 20-30
9110 (VH) >30
HWHEHE VL = @810 (Very low)

V=@ (Low)

ML = ﬁ’é)uﬁlgﬁw(h (Moderately low)
M =11una1s (Moderately high)
MH = ?’iﬂuélgl)waN (Moderately high)
H =gq3 (High)

VH = q3u1n (Very high)
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