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Agricultural waste materials for earthworm propagation and vermicompost
production
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ABSTRACT: Agricultural waste materials such as ruminant manure, i.e. milk cow manure, are widely used as
earthworm feed for vermicompost production as they contain more nutrients than manure of field cows and
fattening cows. The objective of this research is to propagate AF earthworms (African Night Crawler, Eudrilus
eugeniae) and produce vermicompost using agricultural waste materials. The ripe fruits and tree parts collected
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from fruit shops and agricultural plots such as ripe bananas, ripe mangoes, ripe guavas, sesbania, and banana leaf
sheath were mixed with cow manure for feeding AF earthworms by using a completely randomized design (CRD).
The preliminary study found that ripe guava was suitable for earthworms following by banana leaf sheath,
respectively, while ripe bananas and ripe mangoes were unsuitable for feeding of earthworms. Study in the amount
of vermicompost yield, cocoon, number, and body weight of earthworms by CRD for 30 days showed the ratio of
banana leaf sheath: cow manure as 500:2,500 g and 1,000:2,000 ¢ were the highest vermicompost yield as 2,313.33
+37.24 and 1,896.67 + 149.76 g, respectively. The highest number of cocoons as 738.50 + 56.00 following by 426.00
+ 43.88 sacs from the ratio of ripe guavas: cow manure as 500:2,500 ¢ and the ration of banana leaf sheath: cow
manure as 500:2,500 g, respectively. The study of number of earthworms showed ripe guavas: cow manure as
1,000:2,000 g, were the highest number of earthworms as 898.00. + 60.04 followed by ratio of banana leaf sheath:
ripe guavas: cow manure as 500:500:2,000 and 333:333:2,333 g showed the number of earthworms as 584.33 + 86.83
and 533.00 + 17.32 respectively. The highest body weight of earthworms of 211.13 + 5.99 and 135.42 + 4.60 ¢ from
the mixed of banana leaf sheath: cow manure as 500:2,500 ¢ and ripe guavas: cow manure as 500:2,500 g,
respectively. The results of the study show that vermicompost production and earthworm production should be
formulated with a ratio of leaf sheath to cow manure equal to 500:2,500 g. The vermicompost contains total
nitrogen, phosphorus and potassium content in accordance with the criteria of the Department of Agriculture
announcement. The propagation of Eudrilus eugeniae should be chosen a recipe with a ratio of 1,000:2,000 ¢ of
ripe guava to milk cow manure.

Keywords: Eudrilus eugeniae; cow manure; vermicompost; agricultural waste materials
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Table 1 Proportion of feed for earthworm feeding for 30 days

Proportion of ingredients (g)

Treatment
Banana leaf sheath Ripe guavas Cow manure
T1 0.00 0.00 3,000
T2 0.00 1,000 2,000
T3 1,000 0.00 2,000
T4 500 500 2,000
T5 0.00 500 2,500
T6 500 0.00 2,500
T7 333 333 2,333

5) udeyausinadeyaldifiou Sruugdld Swauldiieu wasdwiinldidou uaslinmesiauuansnsvesdniade
1m835 Duncan’s New Multiple’s Rang test (DMRT)

6) Wnmzimusailulnsiau Weavesa uazlnunade (as determined basis) WavALTY (as received basis)
TngnsitaseimUsunadulasian (N) meds Kjeldahl method Tagld Total Nitrogen Analyzer, Kjeltec 8400, FOSS,
Denmark (Abrams et al, 2014) Usununeaneasa (total P,Os) taglnimaldeu (total K,0) 3A5189i978 ICP-OES : Inductively
Coupled Plasma-Optical Emission Spectrophotometer, Perkin Elmer, AVIO 500, USA (Van et al., 1999) dmSueuty
AAILINAEIT Gravimetric method (Black, 1965)

7) MTUATIENTOYANNETAMULHUNITNARBINIENITIATIZVALULUTUTIU (Analysis of variance, ANOVA) Uag

TpszineadanelusunsudiiguuasdSeuiisuruwanaisvesdaielngds Duncan’s Multiple Range Test (DMRT) i

SERUAMLTDITL 95% (P<0.05)

NaANISANEN

iavasTandunidimnzaudmiunamndsdiinou
wansfnvnuildideuduiuanediaingandus funsnillferms drundrovengniuldifouiuasAudios

vsdiidesaasiinay udlifuwaghidlnduzshgn uazdmuifildifeuduuisdnaznieanannnivuresninmeuy

fiu TédoufuRunenndeluiuiiaedaglidosidlilmundion dusonsulaulfine 2-3 Yu lddouRudadhaniu deiy

{ifedadndoniifuganuasmeanndrethilmudiunasluya usdmiuduemsveddifeuul fdndulu Table 1

Snuazvasensldifeusswinmannds

d' & v A a @ v a Y] 2 ' a A < v oA a a & a
dlawzidesldiouduuiu 21 Ju vnansdadiyaiuumiony Tasansi 2, 5 wargnsii 7 du lddeuRufudSsiug

Y
1% P

- N o a v H i ! ~ & v Y ! |
NURUA LLazqmw 3,4,6 LLaSEﬁfﬂiW 7 ENll‘VTEJ’Jﬂﬂa’JEJu’T]’]L‘Ma@@%‘UqQa?u LLasLiJEJmmmmlﬂLmumu 30 9uU WU'JWVJﬂEj@iVLiJ

!
i avdentian dmiugnst 3 dulveanndetiwdevinaimiieyaldfoutszunn 10% dugnsii 4 uay gusii 6 8
neanndetniwdeuinuivindeyalddoulndifestulsranailiiu 5% uasgesil 7 feanndretulauuiamlsiiy
2% (Table 2)

Ginateyaldifiou s1uugsly Suauldideu uasdmiinldidou

nsfinwadsiigesi 1 Gugemvaudadugasinumsnamesdsdudomnded Tnensmaaosildyafunukeia

FwheluimianUgndulinaly wanisfinwidad



KHON KAEN AGRICULTURE JOURNAL 52 (5): 977-987 (2024)./d0i:10.14456/kaj.2024.xx. 981

Yinauleyaldifiou
WallSsuiisunandnleyaldifeudvyamuan wudtgnsi 6 nandadeyaldifougeiian iadu
2,313.33+37.24 n3u (77.12%) sosauwfegnsi 3 wdndeyaldidouindu 1,896.67+149.76 n¥u (63.22%) Fans 2 gnsil

y °o W aa

Tinandaleyaldifeuipuniinmuauanuuansiuegaifed Aymiata (P<0.05) dwansi 2 uaz 5 Winandaduya

ld\foutesigauazlifanuunndrsiuegaiioddyniaada (P<0.05) 1Windy 1,470.00 £85.32 N3y (49.00%) waz
1,393.33+36.15 3 (46.45%) AwaAU (Table 3)

Table 2 Characteristics of earthworm feeding within 30 days

Proportion of ingredients (g) The residual of earthworm feeding
Treatment
Banana leaf sheath Ripe guavas Cow manure
T1 0.00 0.00 3,000
T2 0.00 1,000 2,000
T3 1,000 0.00 2,000
T4 500 500 2,000
5 0.00 500 2,500
T6 500 0.00 2,500

T7 333 333 2,333
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Table 3 The yield (fresh weight) of vermicompost in different treatments for 30 days

Treatments Cow Manure (g) Banana Ripe guavas Vermicompost % Yield of
leaf sheath (9) (¢) Vermicompost
(9)
T1 3,000 (100.00%) - - 2,440.00+35.78a 81.33+1.19a
T2 2,000 (66.67%) - 1,000 1,470.00+85.32¢ 49.00+2.85e
T3 2,000 (66.67%) 1,000 - 1,896.67+149.76¢ 63.22+4.99¢
T4 2,000 (66.67%) 500 500 1,700.00+44.72d 56.67+1.49d
T5 2,500 (83.33%) - 500 1,393.33+36.15e 46.45+1.21e
T6 2,500 (83.33%) 500 - 2,313.33+37.24b 77.12+1.40b
T7 2,333 (77.77%) 333 333 1,686.67+31.41d 56.22+1.05¢c
%CV 20.08 20.08

T, = control (only manure cow: 3,000 g), T, = Ripe guavas + manure cow (1:2), T; = Banana leaf sheath + manure cow
(1:2), T4 = Ripe guavas + Banana leaf sheath + manure cow (0.5:0.5:2), T5 = Ripe guavas + manure cow (0.5:2.5), Ty =
Banana leaf sheath + manure cow (0.5:2.5), T7= Ripe guavas+ Banana leaf sheath+ manure cow (0.33:0.33:2.33) [Means

in a same column followed by the different letters are significantly different by DMRT (P<0.05)]
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Table 4 The amount of the number of cocoons, the number of earthworms and the weight of earthworms in

different treatment for 30 days

983

Treatment No. of cocoons (sac) No. of earthworms Weight of earthworms (g)

T1 59.50 + 5.20d 768.50 + 91.80a 96.09 + 13.67c

T2 238.50 + 74.48c 898.00 + 60.04a 115.55 + 8.39bc

T3 23.00 + 2.31d 505.33 + 90.20b 89.91 + 2.96d

T4 242.50 + 8.66C 584.33 + 86.83b 109.05 + 11.78c

T5 738.50 + 56.00a 433.00 + 66.64bc 135.42 + 4.60b

T6 426.00 + 43.88b 335.00 + 30.29c 211.13 + 5,993

T7 289.50 + 16.74c¢ 533.00 + 17.32b 89.94 + 16.91d

%CV 74.54 32.71 17.05

T, = control (only manure cow: 3,000 g), T, = Ripe guavas + manure cow (1:2), T; = Banana leaf sheath + manure cow
(1:2), T, = Ripe guavas + Banana leaf sheath + manure cow (0.5:0.5:2), Ts = Ripe guavas + manure cow (0.5:2.5), T, =
Banana leaf sheath + manure cow (0.5:2.5), T7= Ripe guavas+ Banana leaf sheath+ manure cow (0.33:0.33:2.33) [Means

in a same column followed by the different letters are significantly different by DMRT (P<0.05)]
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