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The Effects of Earthworm Cast Application on Growth Characteristics of
Fall-cropping Potato

Nam-Ki Cho, Chang-Khil Song, Sang-Tae Yun,
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Dept. of Plant Resources Science. Cheju National University

ABSTRACT : This study was conducted to
investigate the effects of earthworm casts
(EWC) with 100% organic fertilizer on growth
and yield characteristics of fall-grown potato
(Solanum tuberosum L. cv. Dejima) in Jeju
region. Treatments consisted of six plots as
follows : 100, 200. 300, 400, and 500 kg/10a of
EWC applied. and 100 kg/10a complex
fertilizer for potato (N-P:05-K:0. 10-10-14)
applied as conventional practices. Plant
height were higher for the treatment of EWC
300-500 keg/10a than EWC 100-300 kg/10a
and complex fertilizer. Tuber weight per plant
tended to be higher for arming casting
treatment than complex fertilizer treatment.
Total tuber yields was higher for EWC 300-
500kg/10a treatments (1,952-2.074 kg). On the
other hand, the ratio of marketable tubers
was higher for EWC 300-500 kg/10a treatment
(69.8-72.68%) than other treatments. Tuber
distribution by class of potato tubers tended to
be higher for EWC treatment than chemical
fertilizer treatment but there was no significant
difference. Accordingly. the effects of treating warm
casting on growth and yield characteristics of

fall-grown potato were more affirmative than
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those of chemical fertilizer.

Key words @ Earthworm cast, Organic
fertilizer, Fall-cropping potato.
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Table 1. Chemical properties of soil used before the experiment

pH Organic Available Exchangeable cations (cmol'kg™) EC
(15) matter P05 @dS - m™
) (%) (mg - kg™ K0 Ca0 MgO Na
5.50 5.80 773 1.2 30 1.3 0.12 0.65
Table 2. Mineral content of earthworm cast
pH EC  Moisture ?nrif:e‘f T-N POs KO Cr Cu Cd Pb As Hg
W "@SwmH e £ e — (mg - kg™)------
6.75 15.82 21.43 19.75 0.87 1.99 132 125 431 005 53 - -

A= d¥ modoagi FAleA Al#shes 28
ol EHE (100%)& AH-slelz, 33 EAL ¥ 29
Aot AT Aol EHE 100, 200, 300, 400,
500kg/10a Ao} ZHapd4-Eu] (N-P:05-K:0.
10-10-14) 100kg/10a A+ % 6x2S Fig}.
2003 99 99 B2 6.6m® FETFl| 60x
20cm AMAAZY R 282 AFslgz, APl ¢
Y ur oz sy}

ALz A4 70d Fo| A7 107MAS A
Azl 24 2 A4 100d Fol] AR
TY3e 278 HAsYE, 72 HAAs, e 5

o] FHAYAE F2AFH| AMAY FAAYATRA}
71 (EFAFA, 1995)0 A ZAbstd, EGAR
o] EML2 FiFred =okshehEa(1988)el
£33ttt pH: pH meter(Orion 520A, USA)Z,
AR A2AFE4A] (Buchi 339, Germeny)
2, &4 ammonium metavanadate, &
71%-& Walkley-Black®, 2184 K, Ca, Mg, Na2
A22E337) (Inductively-coupled-plasma
atomic emission spectrometer: model JY
138-ultrace, Johbin -yvon A}, France )& o]&
st} A3t AlgAA AL SAS(2000) =21



A2015 ElBIAI80| 718Kl M U

aMel] 27 FAMEAS AlAEld T, Duncan's Multiple
Range Test (DMRT)Z oA 73-& AA sl

m. Zz % s

FHEL AAFTA o|3tety AR $54e] 2
Azle] £kl ek % f71A wlE A2 Fol o
25lo] o3 glt} (Brady, 1974: Harris, 1990).
z|2jo] HWE Xgo] 7F&7tA}e AL vlXe A5
= 2] 2uE 300~500kg A2]FolA 3| 8A
vl 2 2HE 100~200kg ATl v]s) Azl A
o2 Jehgr) AAFAAFE 24N FAR A

20 0jXl= g 16
2 ¥WE 300~500kg H]TolA 3pehu| A e]Tl
vlsl k33 AL Bl PHEE BS54 ¥
BoFzola| Av}eke] ALE Wl 5 ENEEA
24 $4%3 3 vermicomposting3t2 F34% AFA
27} lch(Harris et al, 1990). =3 W EdE
Aol7t AL Qe Bl visl fr1E¥E F
Ax #HA P, K. CEC %ol o} EFAAA
A FL 4%e F= AL doA ok Brady,
1974). £ AFoA= Fzlel] A4 FHETL “fo}
29| Z21 A7) (Harris, 1978), =®A%3aH4
& ZAgo g AR AN Afe {2 FY¥S
PlxE AoE Ml

)
}Ql % o]"é‘

P

Table 3. Effects of EWC application rate on plant height tuber yield, tuber weight per
plants and marketable yield of fall-cropping potato 100 days after planting

{cm) (g) (kg/10a) (%)

( (lg;‘l’(;a) 100 387 ! 123.0d 996.0c 765.3¢ 61.9a

EWC 100 431c 157.0cd 1,271.3bc 1,179.0bc 69.0a
(kg/10a) : »

200 472 195.7bc 1,584.9b 1,452.0b 63.7a

300 68.1a 241.0a 1952.1a 2,006.3a 72.42

400 66.8ab 25.1a 2,074.42 2,034.7a 72.6a

500 57.2b 2473a 2,003.4a 196132 69.8a

" CFP : Complex fertilizer for potato (N-P:0s-Kz0, 10-10-14).

* EWC : Earthworm cast..

¥ Marketable tuber : over 81 g.

1 Mean separation within columns by DMRT at 5% level.

Table 4. Yield distribution by class of potato tubers produced by the EWC organic fertilizer rate

Tuber yield (g/10plant)

T’eaiments Under 30z 31-50g__ 51~80g _ 81~120g 121~250g Over 250g _ Total
CFP 100 617a®  96.0a 306.7a 322.0a 443.3b 539b  12836d
((kg/lOil)
EWC 100 57.3a 137.0a 196.3a 572.7a 511.7b  947ab  1569.7cd
(kg/10a)
200 63.7a 186.3a 2547a 519.0a 7273b  2067ab  1956.7bc
300 8872 66.3a 248.7a 58102  11503a  2750a  2410.0aa
400 1187a 135.7a 272.0a 56072  12973a  1767ab  2561.0a
500 104.3a 90.7a 317.0a 542.0a 1,160.7a 258.7ab  2,473.3a

" CFP : Complex fertilizer for potato (N-P:05-K;O, 10-10-14).

* EWC : Earthworm cast..

¥ Mean separation within columns by DMRT at 5% level.
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Fig. 1. Relationship of earthworm cast fertilizer rate with total tuber yield of
fall-cropping potato 100 days after planting
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Fig. 2. Relationship of earthworm cast fertilizer rate with marketable tuber
vield of fall-cropping potato 100 days after planting
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