KOREAN J ORGANIC AGRI

Volume 22, Number 4: 731-742, December 2014
http://dx.doi.org/10.11625/K JOA.2014.22.4.731

vl 22k AA(Gymnocalycium mihanovichii var.

‘Thong’) Al Aol A & o] & EA| Lol w2
A55A 9 B 34 Wt

E|O|ZI* « RAME[** . ZIgd2*% L Zln|A*E* L Q| AP FEE*

731

ISSN 1229-3571 (Print)
ISSN 2287-819X (Online)

Changed in Growth and Chemical Properties of Plastic Film House
by Earthworm Cast on Gymnocalycium mihanovichii var. ‘Thong’

Choi, 1-Jin - Cho, Sang-Tae + Kim, Young-Mun - Kim, Mi-Seon - Lee, Sang-Kweon

In the current study, we investigated effects of a combination of earthworm
casting, environment-friendly by-product fertilizer, and cultivation soil of Gymno-
calycium mihanovichii in a heavy fertilizing culture on diameter, height, numbers
of tubercles, and chemical properties of soil thereby elucidating optimal mixture
ratio for securing production as well as providing nutrients throughout cultivation
period. The Gymnocalycium mihanovichii var ‘lhong’, one of grafted cactus for
export (Rootstock: 9 cm, Scion: 1.5x1.3 cm grafted cactus) was cultured in plastic
houses of Agricultural Technology Center located in Naegok-dong, Seocho-gu,
Seoul from June, 2013 through December, 2013. For the control group, a mixture
of sand and fertilizer (50:50) was used as this ratio is widely utilized in farm-
houses. In contrast, a variety mixtures of sand and earthworm casting that was
produced with food wastes was compared; the mixture ratios were 80:20, 60:40,
40:60, 20:80, and 0:100 and pH for these mixtures were found to be similar each
other (ranging between 7.1 and 7.4) which is in an appropriate range (pH 6.5-7.5)
for cultivation of G. mihanovichii. The organic content was increasing along with
increasing contents of earthworm casting ratio while it was lower than the treat-
ment practice group (32-43 mg/kg vs. 55 mg/kg). The content of exchangeable
cation was also increasing as the ratio of earthworm casting was elevated; athough
levels of K*, Na', and Mg® were lower than the treatment practice group, the
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level of Ca® was higher (9.1 cmol*/kg and 11.5-33.7 cmol®/kg in the treatment
practice group and the earthworm casting group, respectively). Three months after
grafting, diameters of G. mihanovichii were compared with the control group;
consequently, there was a significant difference noted in between the earthworm
casting group and the control group (31.39 mm vs. 32.46-37.59 mm). After 5
months, growth characteristics of G. mihanovichii were evaluated. Similarly, the
diameter of G. mihanovichii was significantly increasing in the group with higher
ratio of earthworm casting treatment (32.63 mm vs. 32.49-37.59 mm). The height
of tubercles was 2.63 mm in the control group while it was significantly elevating
along with the ratio of earthworm casting mixture. The more numbers of tubercles,
the more incomes for farm-houses; as results, higher mixture ration of earthworm
casting resulted more numbers of tubercles compared to the control group (2.7 vs.
3.2-8.3 €a). In particular, in the earthworm casting groups with 80% and 100%
ratios, the numbers of tubercles were 6.2 and 8.3 ea, respectively, which is 2.5
times more than those of the control group. These results indicate that earthworm
casting treatment may be utilized in G. mihanovichii farming houses for short term
production of tubercles. In the group with 40% and 60% of earthworm casting
mixture, the numbers of tubercles were found to be 4.5 and 4.8 ea, respectively
which is higher than the control group as well; in these groups, there were no
issues with soil drainage as well as moss formation. Given the analysis results of
growth characteristics of G. mihanovichii, it was concluded that 40% and 60% of
earthworm casting mixture might be the optimal ratios.

Key words : vermicast, grafted cactus, earthworm, food waste, Gymnocalycium
mihanovichii
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H =g 4214(Gymmocalycium mihanovichii var. ‘lhong') AlAAEoA B o] EHEA &0 w2 H&EA 3 EY 81314 sl 733
A NEEL e 8 771% HlE 58 AHESt THIANEE St et EqFel] |
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F4 9 FFo] AstE ok EJF AR WE £E wA AP mE o] wol
875 R XA HadrlE Eole Yol Ha Itk HEAAA] Aufel o
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2 kg AAtar W o] AEHF g 9 EY AT #Ele] Bayo] uiFEHI o
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o| = A Fol& o] gsly EHMEE Aitsts 2= HIE S THSon, 2009: Lee e al., 1999).
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3} ol 285 o] Fal(Lavelle, 1988; Lee et a., 2003; Kim et a., 2009; Rhee, 1965),
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Ao 15x13 cm HEE) ‘o]F FFS
A ANA Fhste] AEA AT W
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5 54 FAE EYAIEE pH meter S et 2 mmAl & 5393 THE
% 598 50 mL HloJFAd 3l FFHF 25 mLE 7eta, el AojFaA 147t
=) 3 pH meter[HM-30R(Tordk)] S buffer & 02 B A3 t}S 60% ool A A,

A7NIAEE(EC)E 05 mmAIE 533 THESY 10 g2 100 mL AZhEetx=0] Yal 50
mLe] E=F+Z 7lste] 3087 A'3 & Toyo No. 2 AR 2 o33 g2 AV AEE =
871[PICM-205(Tordk)] & ©]-&st] SAsAT F71=dF v os SASAL,
FRI4kE Lancasterdoll 9fste] EA ettt ol K, Ca Mg 2 Naz= AA5F33 =7
(Atomic absorption spectrophotometer, Analyst 400)E ©] 83t YAFFEAH o Z A 3)H T

AEEAZAE A4 UNYE $HE 257 11402 103] AASHaL, ASEH 0 R HJo
T7, T2, AF5FE ZARII T SAEAS SAS Z2 1 #(SAS verson 9.2, NC, USA)S 9]
£33 A2 3= Duncan’'s multiple range test(DMRT)®ll 2]&te] Fo] A& AA ST
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EHES 3otz B8kl ou ECE 3.78 dSm ALE aiﬂ(Jun et a., 2006; Hwang
and Cho, 2005), Kwon 5-(2004) = Z=A1E sl-EeiX e} 297t EFES Ho|Z 3+ |79
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Table 1. Chemical properties of earthworm casts by vermicomposting of food wastes

Ny oM EC AV.P.Os Ex. Cations (cmol"/kg)
P (mokg) | @Sm) | (mg/g) K' Na' ce Mg
75 43 4.61 382 1.01 14 33.7 19

Ao AR A Fo] BEHES F7tA Auista e EYH FAR A
sto] ARgStRAEE 2o BIE(SE o4 AU E UM E)E 50:50
AL U272 3kar, v ETdARJNA AulE 7t A AHEsta e 2 A E2H7E
o|Z st A4 A Ho|RHEE Y E-S 80:20, 60:40, 40:60, 20:80, 0:100
o= sl EAATE Table 29F 2T} w704 #PH o2 ARSI v ESS pH
7} 6.6°.2 ¢kibd ol ECTT 7.042 =A ZAE AL Q14HHEFo] 3,058 mgkgl =
sHAl ZALE O] ARF A ] S EH AT AAHgHEFo] BolAW B4 Fo AFo] gA Lo
Ui & Y2 F5E A2 F Atk wUHAA SA8A1Z FRlo AlREEo]l B2 A
o2 s HEIAJDG Al Frtel A FAe] By 9 A Fo| AHE 93
SYPARE AES Bol AHEsta Jed HIde FAA, 7 gaAE) 5o dEE
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ZaAo] e Aog AZtHEY e HE FUHTE A Hs T4 f

HjslE o] nigz st AT A #ol M E pHYL 7.5(Table 1) RIGRR

ot TS Wil (pH 7.1-7.4) A2 BIEHAl 2AE AT, BlEaAAE Ao HH
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and Yang, 2003; Chang et d., 1998; 1999). ©] &3} 7|1 FAEEHHZ A &3 uf
Bl 9 AEAS X G Wol RuEy Y fU18ALe S8 2y rE
Aol 5 o] &3te] Eu|slet A Ho|EHEE xtgafo] T2 4R RT B k1 &
3 Ca2+9] ko] Wol Eke] pH ™% A7t YE AoE ZAAFR YERTHung
et ., 2003; Kim et a., 1998, 1999; Ku and Jun, 2001; Kwak et al., 2003). Zhang® Schrader
(1993)2 A o] RHES] Ca'o] EYHHS-S 2HstE AL B g v} Ut Aol RHE
£ JERX HuEHolE T 22 FEAZ EFSIY Agstd B stdS )
ANA A=A S-S SHAATEH X3 ol FHE i EYUEE TS
EAdo] 1As] A% oz FHEY. FAEHIEE A £EZ &8% o
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Table 2. Chemical properties of mixing earthworm casts soils before the experiment

B B N e

: g) | (dSm) | (mgl/g) K* N c Mg?*

(end: n?;':j:‘e)': so50) | 55 | 704 | 3058 | 517 | 19 91 34
80:20 71 2 | 161 | 19 | 017 | 07 | 115 | 10
60:40 72 38 | 164 | 249 | 023 | 10 | 195 | 14
40:60 7.4 38 | 18 | 285 | 036 | 13 | 201 | 12
20:80 7.4 4 | 284 | 296 | 058 | 14 | 257 | 14
0:100 75 43 | 461 | 382 | 100 | 14 | 37 | 19
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Aol EHE ol & BRI 4S5
ZA3I TH(Table 3). o124 3N & v RdHAL 4=
mm BT} A Po|BHE T3 g7} 3246-37.59 mmE o4 Y=
5d & BRI AEEALS 2ARE A3 742 3263 mm Eh A F ol EHEA
T7F 32.49-37.59 mm= E3HH]&o] F71etl wet F94 A (Fig. 1). 7] B
H Aol W2, AFrEY AGolwHE F77F ¥ el A4S ZXAA Sl 2
O(t:)] 3L
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ol
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83 IS FFol ek doa sk a, AR 2o, A, 5, AleA el A
FolEHEE Agste] AFELES 2ARE 23 EY U o]3}8h4 o] %k‘ NAA dEE3,
o 4 9 AHo|RHE i AAZHEED Foll ol ASo] FXHJD BHas)
Aed & A3y Axx ASo] S AcHAsawaam, 2006; Khan and Frankland, 1983;

Lee and Lee, 2008; Kim et a., 2005: Song et al., 2004: Zhang and Schrader, 1993). X o] &
HE 100% 872 45 T7740] 37.59 mmzE thZFHY oF 5 mm7l AX=d A o]
E7l &5 %—’F@}i’ ANL 7 A GaebA 2o A e o]7]7F Ay }E 3
H—’Fgl A Fol HAY o g AGHAY. Fie 2T A
3h] &of wel 2.79-316 mmz o)A YA ZAE o) z}—’TLTﬂ
ol A7le A o= wl-¢- FElg A8id 2 AA tizF= 27702 Aol
THE @1 &o] ol we} 32-837ME RAMEO IEE fFosldt) 53] A HolE
HE 80%%} 100% A 2] ol A 6.2719F 8372 ZAME o] thxTFrR T} 254] o] 78l E
o] HIEHHR1 A7l A @713 A4 &8 5 e A2 AREHAY. A
FolEHES YAt oA g T AxEHAA Tos| 2= ddo] dAst=H SIS
o] 2 Al AV|HoE wlaiEA Sol BT ZoR oA NHo AT = gloy ©
713 A Sdd E83te AS AENE B840 v AR ARHIIT APo|E
WHE 40%%} 60% A 2]e] -9 AT7F 459 AN E 2T HT @o] ZAEloH,
Elad = #A7F gl 17717} TAsHE AN E itk HIEdHIA ASEL S =
Al A Aol EHE 40% % 60% E3HIEo] S| E&Zolgta AT AN
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Table 3. Growth of G. mihanovichii var ‘Ihong’ according to earthworm cast treatments

Before planting 2 month 3 month
Mixture ratios of
sand : earthworm | piameter| Height Nug;ber Diameter| Height Nur(r;fber Diameter| Height Nu(t;r;ba’
cast(%) (mm) | (mm) (mm) | (mm) (mm) | (mm)
plantlet plantlet plantlet
Control(sand: | 5591 | 217 0 |37 | 227 | 21 | 326F | 263 | 27
manure = 50:50)
80:20 2897 | 218 0 3246° | 228 19 | 3249° | 279 320
60:40 2893 | 219 0 3232 | 229 24 33.77°| 281° 45°
40:60 2898 | 218 0 3266®| 228 29 | 3472 | 299" | 48
20:80 2887 | 220 0 3362 | 229 27 | 3464 | 301 | 62°
0:100 28.94 222 0 3367 | 230 26 3759 | 3.16° 8.3
Significance
Treatment NS NS NS *o NS NS *k *o *k

* Vaues shown in each column are the means based on three replicates.
Data followed by the same letter within columns are not significantly different (p=<.0.01) as determined
by Duncan’s Multiple Range Test.

Fig. 1. Growth of G. mihanovichii ‘lhong’ after 5 months from planting

AT $4RA 2 BABY ATHASL o)A T FHrpaAlule] ofF ey AL
sl APt Qv HlEA 8 ZoluA AAEE YA e A8ARA
= A7 e AN ok mRadlg Assls B4R Rg A4 s
o] AHESIL 9t ol B, FUANSATGY D HAAT 2o BEAME L BF
a3, oA W 5L AVAGAT £EL AW TEL WD AAF A
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FEAHE FolEA 2 Ytk Bl A7 wEo] 2t HE UlA APl EuE e
argueg Age HY B GRUAT MHE AHE 5 Bgolsetyel 45
A ShAuel o8 Eekedde] A7E & ik Aow And

=
1
Fo

2 AFE g AulE st e HIEHAIG X
OJEHES &3 A of 774,
ste], Aul7)ZE St SEG U
&8 FHIAT FE8 HEAAAA v
‘o] 8 EFFS 20139 6¥HE 1297HA A
Seh2Eehe- 2 YollA 35T Bkl A Aulstar =
A3 AL U2TE dta, Bt SAE2YVE Ho|Z dto] A4ke A Fo]EHES]
ghH] 82 80:20, 60:40, 40:60, 20:80, 0:100°.2 3 5x%+2] pHE 7.1-742 A9 H|5=81A %
ALE e Bl A Ao A pHYY 6.5-7.52 F e WY F71 S
O|EHE &g Eo] Fold wet FUFsIAAIRE WA 27 55 mgkgl Tt 32-43 mg/
kgo 2 GA ZALEITE ¥ Fol 23 Edtlgo] STl mEl ol AN e
g TR K, Na', Mg™ o] ZAloy caol &2 A2 7+ 9.1 cmol'/kgolt A
Fol M E &34 11.5-33.7 cmol 'kgo- 2 E=A] ZALE ATh A Ho|EHE T & e
H A% o] 2] MY & 7S ZARE 29 tiZ=7 3139 mm B} A Ho|EHE &
G2l 77F 3246-37.59 mmE o] Ue zolE BATh o] 571 F v a1 A
HSEAAS A 29 7742 3263 mm Bt A H o] BEREAE TV 32.49-37.50 mm= £

&o] S wEt f24 A AFEAT. Fae 279 A9 263 mmo]|aL A7)
FHE E3tHgdd meh 279-316 mm= £ JA ZAEUTE AU 2ol AV)E
AL F7kle g feEle A3dd g 2TE 27702 A Pol M E &3] go] EolF
of W} 32-8337NE XALH O] IEE FoetAtt 53] AFo]EHE 80%2 100% A&7
ol A 62719} 8372 ZAFE o] tj2FHT} 258 o] FUIEA sl HIERARAA AjuE
7ol A R713E AFAY AR &8 7 QS o R AREHUT AFOoEHE 40%2} 60%
A A A4t 459 482 UlRTRT ©o] RAECH, B &
A7F QAL o717} FASHE A= YA BIETdAJNY ASEH S AR A3 A
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