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Effect of mixture ratios of worm cast as plant growth medium on
productivity of potato(Solanum tuberosum)
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I, B7gEe FREH, daTFEz Holgls £¥Y WFALE Fohd
Egos #AY & 9ol EFY TIFE IVMIIIZ, B Heds

e

ol %, EYY ogsty AAL ANAIIed A FEECH(e], 1995
Atiyehs, 2001).

T APl Y HEA A& FAANAFE 22U UE(indoD)3 32
o] AE AFEAZ FEsd, HEANY ASE £ AN HGraffeh
Makeschin, 1990). A &gole] #¥o] Huls} T2 2 Aol dLEH 4
B 3283 e 2ol g5 Jdi(Tomatie, 1987), v A& <A g4
2714 (humic substances)S ©# ¥ §gstn ¢oj(Atiyehs, 2002) &4
5% 9% EGAFAY SuE FEAZA L MeHel odE Holt
(Edwards %, 1995 8 % ,1994). E3 A o] gl thdt Edwards(1995)
o] AFAT ot 25F 9 i - FAFAAM APl Bgol Uk FHy
2 AdE FEA Bu o FL& A4FE ML Basignh ol¢
(1990)2 orchardgrass SAEHY ASS g 2Ee HA Egu| &L
40-60%t 2 3R, ol ©](1998)= A Fol @I} FER2 EFu L0
50:509 W orchardgrass®] #-2EA A&o] 74 Fohtha BustY

A YA dFez 2uEH e AEAY JERE, HolE,
BlulfelolE F & A A dFoA FYHL Ye Aotk olF HE
Ae EFEd4de Mdde 2A TdsAT, AEASE AT FI9SE

e Fax Zaith 28y AYel BPL AEAZA o|§F AL 2ol
FF ol48 e ABY FoledFo 1 YuTzd o3 2IH A

HETE Hojuu, m Aol Fasol Yol EFPTHE FANA #geo
A& FANA F0a AZEY.

o3t Ze BHAN £ AN APolg ol&F Hulsh] 94 4714
Ao Aol tFoz AMHE Ao B FEAZA o 7}
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2. Al 2 Wy

B Ade 2004 4958 89714 A
@3 BAERERFGLAA Frhe A
tuberosum)g AH&33th HEA T £ HolZ dto] d& Ao £
7 W EX 2(Canadath)E Z+2b 100:0, 60:40, 40:60, 0:1009] &3vlg= 3 4
FEE 492 EFF F 20U potel £ 100%% 15kg, I ER2 100%S
Skgo 2 F7lsle] Al @ 3wtEoz ok AaE 20049 49 549 A
3, AR FAE FT 60-80gE pot B 1714 At

Ao A&zALE AR o] F 66U9A 69 1197 LY 89 179
of ZAE potoll A Fohlo] AH F, AEA 2%(PL), 4UALA), dF
(LW), A%(SW), AZEF(SHW), <FRW), AETH FH@BY), AH

sk AstiE e F Adz7Id

dstm QWA 20l A}
]

3 FA FAEQA ZAH(Solanum

]

(TW) & =AM, 4 EAE A
A 60T, 48X Ax F AE F& FAGAY. 54 E datat SAS(SAS
Institute, 200)2 €483, 2+ A3 Aol least significant
different(LSD)E 3t &4 3t H(p<0.05).
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3. 4%

31 ARl EHA vERX FTHUEY AHold #HE FEAY 3
44 w3t

Table 1. Chemical analysis data in different mixture ratios of worm cast
and peatmoss

Treatment Ex.Cations{cmol/k)

(casts+ OM Ash TN TC EC CN CEC  AvP:Os

peatmoss%) %) (%) (%) (%) (ds/m) (cmol+/kg) (mg/g) K Ca’ Mg"

10040 747 676 324 253 375 176 148 4342 7921 204 141 350

60+40  7.18 768 232 210 427 15 203 3745 5058 123 123 282

40+60 644 805 195 187 447 122 239 3404 3168 829 628 202

0+100 446 946 58 150 523 014 348 3145 764 023 107 104

Mean with the same letter are not significantly different at 5% level Isd

Test.

243 dER2 9 23 v wE g3y B4 Z3AE Table 15} 2.
pHE 8 100%TAE & ATt £ 7479 o F¢zE YE
WA, JERX 100%0ME 4469 ZA4ES UYeliS #7128
(OM)2 FERL Egu|&o] Folyd wetx F7atsiAwt, Ash@dd2 7
284 £ BA(TOE JERA 100%7 & HAFRT 24 vesz,
F A2(TN)E ¥ 100%77F b8 AgTEo &4 veiso.

A7 AEEEC)E Y 100%T-7F 1.76ds/m = o8 A&FEoh #A4 e
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‘;l'"’ Z 249 22449 H(C/N)E JERZ 100%77F oh& AR
| Uebstth ol X &8 FH(CEC)S £ ¥ 100%7F 4342cmol kg2 THE

7‘131::1&14 =dth FE AHAVPO:)S 3 100%914 7921mg/g® HE

AgdTE A dEEd.

N84 FoledFoAE 2K, ZH(Ca") Mg S 9 100%7t th

& A 7rg 4 veEt

32 B3 JER2Y Ejhu&o] AL ASFH 39 VA= 9F

AHgol Yy} JER29 EH & wWE TR A5 FFd vAE
43kg el Aol Table 23 Fig.10]t}.

A 24 AS AW 13 FEANA BY 100% T 60% A ] Tl
B FY3 Aol7t AAHA &, AS FEVQd 23 FIAAE ZFe F
&S Ve g9 139 23 34 29 100% 77 98 7o &
g zolE YEMRNI, A5 AF dAE BE 100%T7 e AT
vlo] fojatA E& %k** et A4E F& 1349 23 34 £¥
100%77F o8 Aol &) F¢ s Jehdifl, 25 134 £34
oA ¥ 100%77F ok Azl T vl8 FosiA 23, 23 FEA =
9 100%7T 60% Aol Fog ztol7k AAHA gkt

Table 2. Change of yield and yield components of different mixture ratios of
worm cast and peatmoss in two harvest stages.
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ratio of
mixture | PL | LA | LW SW RW | SHW | BY TW

(c% +p%)
100(c)+0 | 620° |4213°| 928" | 7.08 227 | 1635 | 186° | 2389°
1st 60 +40 | 583™ | 27.73"| 687° | 430° 173" 105° | 129° | 2875°
harvest | 40+60 | 54.0° |3210°| 7.10° | 5.10° 153" | 122° | 137" | 3119°
(66DAP) | 0+100(p) | 39.0° | 15.83°| 3.03° | 240° 133° | 530° | 663 | 784°
LSDe<oo| 4921 | 6096 | 0903 | 08503 | 04139 | 11768 | 1.7289 | 29.177
oed 100(c)+0 | 650® | 455° | 225° | 10.0° | 230® | 325° | 348 | 504.4°
barvest 60+40 | 750° | 42.1° | 187" | 887° | 243 | 216° | 300" | 491°
40+60 | 57.3° | 4.1® | 166" | 9.80° L7 | 264" | 282" | 3675°
0+100(p) | 45.0° | 23.0°| 11.0° | 5.73° 082° | 167 | 176° | 1226°
(B8DAP) [ 112.954|2.0896| 24543 | 06221 | 05722 | 27128 | 2.8497 | 51661

Note. PL: plant length(cm), LA: leaf area

index(cm?®, LW: leaf dry

weight(g), SW: stem dry weight(g), RW: root dry weight(g), SHW: Shoot
dry weight, BY: biological dry matter yield per plant(g), TW: tuber

weight(g)
Mean with the same letter are not significantly difference at 5% level.
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Fig. 1. Changes of tuber weight of potato in two harvest

stages.
Columns followed by the same letter are not significantly different at P<

0.05

2y vER2 EHE] A AF T uAE dFE& HEhd A
ol 2 1otk A AAFL 13 FFAAE BY 40%(287.5¢) T
60%(311.9g) 77} th& Aol vls] & 2ol7t ABHIUL, 23 A
o ¥ 100%(504.4g) T 60%(495.1g) 77 th& Aol 3t 28
A FAE A4 35S YA

33 2AY A7 Z3 a4

Ago] Yy} YERAY @& e HAF ABTHFIH FFF

Boaste] B3 #AE HeErd RAo] Table 30/t

Table 3. Correlation coefficients of tuber weight and Biological yield, and
measured growth characters of potato as affected by different mixture
ratios of worm cast and peat moss.

PL LA SD LW SW RW SHW BY

TW 08907 0841 0658  0835" 0.807™ 0.769" 0.838™ 0.859™

BY 07147 081" 0283 0997 090" 0.705" 0995™

Note. *, ** and ##* are significant difference at 5%, 1% and 0.1% level,
respectively.

PL: plant length(cm), LA: leaf area index(cm?), SD: stem diameter(cm),
LW: leaf dry weight(g), SW: stem dry weight(g), RW: root weight(g),
SHW: Shoot dry weight, BY: biological dry matter yield per plant(g),
TW: tuber weight(g),
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Fig 2. Relationship between biological yield(BY) and tuber weight(TW) as

affected by different mixtures ratios of worm cast and peatmoss.
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100%+7F o2 AT HsjA Fole AfsHI FEIN FF B A A
Fol 2 ol wolx YR Hlg R FEARA Y #&o] AA 7Igd
tHReddy, 1983, Atiyeh %, 2001). A7] AEE(EC)T AAH oz E
Ho JERE EFTF7F 0.14~1.76ds/me] HHZA A Ao Ak o
< v|xA] gdodn AZdd. Griffin 5,(1973)9F Gajdos(1997)=  FHES
Auje o HA ECY FEE 1.0~3.0ds/mEleln, oju ECY =7} X3
& o AERF JEXE P& F vkl sigidh olgk #(1993) ¥
FEo EPuEE GYFeE W, T EFHEol 40%-60%73F
orchardgrass 2 EAe] 8ol EUdn 33x, o9} 0](1999)= #|Fol
B3 w2 Z3m|go] 50:50904 orchardgrasse] 5ol 7H3 £k

o 23 gen, B dydA @oixl Ade} 79 dAsH

HE

ol

3 FARKEd(Table 2, Fig 1), o121 €89 T &o] FopdTs &
o] ASH(CEC)Y X84 Fo)&(K', Ca'", Mg )9 %ol F7iste A%
o v FEY FEol THAW "WEoE A4dnt & S(199N% vh=
A Aol Ege] Fol& o] 0~20cmol /kg7tA Tl wet

A s 2% Z7F9 1, 15~20cmol’ /kedllA 71 B & JeR

ABSA ke By 100%77F o e AT vlsle 93 2olE B
I(Table 2), =9 JAFA}E 19559 793 Aol AAHJKFig 1.

of 57Fe) F7)l B BAY) HEolkn YZALHTable 3). Z, A
el Gule YEH Fhl T2 vdebd £ ol FHY SE P

- 62 ~



L

oA e ABHY F3e 2
ole@ Azhel ;%o;fi 97%e 2712 Unkoa 2
1983) & A% B ”'E]:E:L—,: 1l (Bdward$} Lofty, 198;‘3;— % 9tk
40-60%% ™, orchard N "11‘;}, T3 o]9 f(1993) Hye _B%‘(Reddy’
v g 3, %wg:: AARAS Fe = zi%;tmi s
qeAe B&E %Maf%ﬂ AR 2 gl ‘é“}t‘;a el A
o Az 1, 2 A GRS £33 ﬂ;;_jﬁ% 7hAi s
ole A} Ao] ¥ 3%l S7HEAT
£ yehd A g; ;;ii’i i%?_z,zzasq s go] BE 7
A ATl 40%4;0] :t TR EHHEl 7:}1};1 ujtq st
60%-100%2] %7} m}j’} WA, A% $719) 2% gi?%ﬂ?‘ 1
£ A *§%o1uz1.+. Af%(ﬂ} Hene ;é}m%ol} I
o Saul ol 228 ;54': GANN aTE e oﬁﬂﬁj Azbget,
s394 A, A8 Z];q:';f%fo-m%
B B YR

o AHoR F7H #E
s7tHe A4
0:}'1:%74]0]}/\1% oo]:l:r,‘?:ial:o] .
. O O 1{%% I %
£# 60-100%2]

[

0!

Mo
2,
2
oft
s
BN
)
o
X
of
Ae
o
PN
il
o
o
o
2,
o
tfo
offt
o
B
o,
e
oXx
o
ol

A A -
1’0 \_-%‘-HI (el ] =
& FA3
A3k, AES Ho| AEH e A

Py

S0 ulx=

E'a}'-’i«ﬂ] C‘1 —
‘-—C:":\l /%“7—]‘5]
At

N
o
9o
M
i
i)
K
u
td
[>
do
ot
E?..'
=
o
)
iy
2L
1o
o
o
=2
=)
rlr
of,
o
flo
N
>
2

- 63 -



Fct.

o
ol

ste] Sl A LY TduE

#7

L 2z A5L 3 100%79A 483, 45, 4%, A3EF,

A

] thE Aol us) Soe xolrt AMHTH

o
it}
o
:
-
ofi

[e3

2. ARTL 233 49 19529 Fo3 A4 AAHNL, AF
B BE 47 1%7Ee A Adwe] AFHAG ®

Foll bz} 1%9 freld Addol A=A HEdy
o 1% a8 AdHe] AN, T AT 0.1%9 o8

ggdo] AARH A

et
ru
oft ol
i)
o
4
o

iy

2

ol

2
0

3. AAEE S/ A Ho] £ HA EIwELS AF AN 134
TGN E FH60% 40%T7F w3k, A 7| 23 43488
oA E B 100%9 60%T-2 A HATh

1. o4k AAE 2% 1992, AlA £2A ¢ 79 EFu]&o] H& A
golo] A&m e 3heh Ao miAe I Id=HIIEA I A.
9(2) : 19-26.

2. o]F4 Fe3. 1993. AHo] B EF T Eo] orchardgrass
FAEA S A& wHe 9F. T3 {FU1A HZIES A 12)
267-274.

3. o4k wjg%E u¥lEsl. 2000. Vermicomposting ZAd g

- 64 -



Phaytase®] &43ts} Q1 ol wlxe 9. FAAAHEH. 6(1) © 45-52.

4, o]%2}. 1995. Vermicomposting®] ¢l&F $-3-9 Agj-mole] &A&} A}
SAE7} AYole] AT Byl At nXE A% FFHIANEELE I
Z], 1(1) : 65-75.

5. o]l¥Y. o]F4h 1999. Plant Growth Mediea24 A#go] FHol
Ochardgrass A& vlxle= 9. d57715AE3A. 7(2) © 179~188.

6. &¥3- 3 9. 1997. TEY FFEA #Yrle A7, AFELE
Gz AT FEE S AFATFEIA FARETed.

7. 293 o|F4t 2003. Vermicomposting®] € &% S 82719 A
g #AF AT =7 EGERA. 11(4) © 93-102.

8. gl H3tE 2AF. 1994, Ao § FERZAMS Aol £H| o] &l #

g APl £ &0l 23R AH viAe G, F7143H7]

9. Atiyeh. R. M., Lee. C., Edwards. C. A., Arancon N. Q., Metzger J. D.
2002. The influence of humic acids derived from earthworm-processed
organic wastes on plant growth. Bioresource technology. 84 @ 7-14.

10. Atiyeh. R. M., Edwards. C. A., Subler. S., Metzger. J. D., 2001. Pig
manure vermicompost as a component of a horticultural bedding plant
medium: effects on physicochemical properties and plant growth.
Bioresource technology. 78 : 11-20.

11. de Boodt. M., Verdonck. O., 1972. The physical properties of the
substrates in horticulture. Acta Horticulturae. 26 : 37-44.

12. Corti, C., Crippa, L., Genevini. P. L., Centemero, M. 1998. Compost
use In plant nurseries: hydrological and physicochemical characteristics.

Compost Science and Utilization. 6 : 35-45.

- 65 -



13 Edwards C. A., Edward F. N. 1998. SPB Academic. pp 211-241.
14. Edwards. C. A. and J. R. Lofty. 1980. The effect of direct drilling
and mineral cultivation on earthworm populations. J. Appl. Ecol. 19 :
723-734.

15. Edward. C. A. and I. Burrows. 1988. The potential of earthworm
composts as plant growth media. In Earthworm in waste and
environment managemented. by C. A. Edwards and E. F. Neuhauser.
pp. 211-219. Academic Publishing. The Hague. The Hague

16. Gabriels. R., van Keribuick. W., Engels, H., 1993. A rapid method
for  determination of physical properties of growing media. Acta
Horticulturae. 342 : 243-247.

17. Gajdos. R. 1997. Effects of two composts and seven commercial
cultivation meida on germination and yield. Compost Science and

Utilization. 5 : 16-37.

- 66 -



