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For the environmental friendly soil management on the cultivation of crops in the greenhouse, organic
materials, such as the by product-fertilizer derived from livestock manure, rice straw, mushroom media, rice
hulls, wood sawdust, and cocopeat, were used as carbon sources adjusting the ratio of carbon to nitrogen to 10,
20, and 30 based on the inorganic soil N. In each C/N ratio of greenhouse soil, watermelon was cultivated in
the greenhouse as crop for experiment for the spring and summer of the year and the experimental results were
summarized as follows. The concentration of T-C in the organic materials applied were between 289~429 g
kg'l, In the C/N ratio of 10, using watermelon as the crop cultivated during the second half of the year in the
greenhouse soil, the NO3;-N and EC were reduced by 21 to 37%, and 26 to 33%, respectively, except the by
product-fertilizer from livestock manure, compared to the soil NOs-N and EC used in the experiment. After the
watermelon was cultivated in soils that C/N ratios were controlled as 10, 20, and 30 with wood sawdust adding
as carbon sources in the three soils with the different EC values, EC values of the soils were reduced by 33, 42,
and 39%, respectively, compared to the soil EC used in the experiment. The weight of watermelon was
10.1-13.4 kg per one unit, and, of the three soils with different EC values. In the soils with three different EC
values controlled at C/N ratio of 20, the weight of watermelon was good. The degree of sugar of watermelon
were 11.8 to 12.3 Brix, which means that the difference between the treatments was not significant. In
conclusion, the C/N ratio of 20 controlled by the proper supply of organic materials according to the
representative EC values shown in the greenhouse soils was optimal condition enough to maintain the soil

management for the organic culture with the proper nutrient cycling.

Key words: Organic materials, Carbonaceous Amendment, Soil EC, Watermelon

A O] YA SRk} <3_}x 34

S =
(o] o=
3l

o:] EOFENT}L ZHEAS o] A

M

re

o
[¢]
T

R} EAEE FA0 2 WauE A Auist 4

4 A8 A
At (Kwak et al., 2003; Lee et al., 2002; Yoon

171 A Eok

Aol ME AN 2O PO g pasp O ol 200D TE AUS SAGES SHsel
ZobewA] o] AlAuE o] 200990 74,083 haz  OF/| FIotel EwoklME AU B
uHL:} .5_71, ;‘a/{ﬂoﬂ 011;]_ (KOSIS 2010)' }_1:._—5—}. Z;]_E_L §j_7§-\:rl_ ‘04 ;'(E'% l:'foe] —’F— “E‘ :fL7]' ,S_%LQ_TL 9»1]\]:]' /\]/\—]XHHHL

A7F QWA AEo] oA tal An|RE0] 94] A7 Ak Aol BEXjolge l"‘°1 ] Ho}ojl 01-5
okz

11>i

)
Ago] wHE NPABAE ] TEk Pilo] mxEw Ho2 ApgrezA wapel ¥

O

Ak W Qlen, g 2 A F9) hit 9
Holt}, 7lolA BaHow ses ASHE AR F

A4 02011, 4. 8 e8] 1 2011, 4. 14 oA EAE0] Tl F ARES] EY H
*AZG A} . Phone: +82432205661 Eoko| gd=x1xo] ¢olo] i Qtt ZH=ATs)e

E—mail: kabk@korea kr



A AAEA] 1SR AR A8 A 249

QoA 4 1577 SARE SYAARERAN] ofshE
A AR 0] EoFAREE (BEQ) HaA]s 20004 2.8 dS
mﬁl, 2004 3.30 dS m’ , 2008 3,60 dS m~ 'z AL =
Flehe 242 5.0 dS m” wo} Tk AHE AR 50%
ol WIS SIck (RDA, 2008). EoFO] PRHe
ahgo] WeAee} Hio] EoRbg ojst W o 5
UL A glo] & 4= et (Kang, 1997). A2Ps]
N2 glstol B, AR, HENR, A, SIS
A, GHET 5 ARAAgAoE AL EI YA
(Hwang et al., 1993; Kim et al,, 1996; Kim et al,, 2001)
Aol FARRE Ad-2 2k=517] fIsiA dAzto] Tl &
AoflA 717t *‘ﬂﬁ} = olgle Aotk FdE /71
Aol A e FIE s SRl g9eFd
71/ Eoln, nBES] JYUoR ufe- Fagt FEo|AvE
HepstA HAE FrlE dae B ECO 7P & P
e vl AR F9 sl oltt (Kang et al,, 1997), &
FrPES JUdder EGFY FUH AaE ol8s]
ULH_E’__Oﬂ Eook_c_q _Er'_7] I~ 6;}-61:0] o OﬂEF‘gXJ;(] EOF
o o x|l TE FHRo =N udE Do) o7t ¢
A A 0 Sl Bl ot B
A% iy 1983)2

ujA3 ol Ao %

i)

d

of
-

(Coleman et al,,
04 Zf —4 el 2 =
A ghch (Duxbury et al., 1989).

F7MA FRAER AAtEs A 52 7l~§?—94 Z/\P
B2 OJRHI QI F2 VISR 959 EHiAES
Foolder AlgstaL glom, T EEERol EH—rﬂ
A slehH R tiAlE e f71EHR 2 ST 5
o] EFe] EAY FstA Mtk FUEo] 53] Al
Aol FEe] F2lo] HalEo] EFeh o] ofsl vt of
U 2H29] Arbdelle B 932 BRIl U (Jung et
al., 2003; Kim et al,, 2000; Kwon et al,, 1996; Song et
al., 1996). 2ol BHEu]7} 2o mRAErAe] $7)
SRR xﬂ*ﬂx} olRa|esotE e 28T ARUH
A7 AF = 43=] it} (Kang et al., 2006),

l*éXHHHXH FAHe ket spshu R Al golw

e

e es &85 7t
SHEEARER RO TR A8l o & Qo] H 4 QL
om frlEdel ARgEE B Aol Higt =
Aol n|x)= 93 F7} (Won et al,, 2007) 52 1ei5}o]
2 dAqs AEESY EA wE /1A Y A8
= stz =aysteict.

glo] GUAE, oft oA
!:l

HN

Mz A e

NEME U M2l ARARE f/1BAA0R Fab
Bolg, 0y, oA, BAYA, ST, FavEe] ¥
713w sk A2lskyiet (Table 1. Aol A8t
71 =R L] T-C= 289~429 g kg o|%lal C/NEE 13~
116 o]glon] RAarRu|el HAA} ThE §7184
o ulste] F7]Re] B Holglth. §71EAIU] AE
of Mg B EC FHEIE sty At 1184} (2008)

AL R71ARRe] T-Coll et Eope] ]
AARAAE C/NE 10 zz%a];% YAl 152 Hof A
W AET ¥ Feelol $YREEY/IEY SuraTs v
L Azl 3skqict 2, 31 (2009~2010)2F
< EY EC ¥ leA O/Ng 2870 wE BEY
C A% % Suke] ol viAL e T 9|
A e {714 ghadE O/N
Z0 2 1dx}o] 47|EAIUE

EABS HU sk Aol A 9y
Hz B AT B9
Ma}oﬂ Bsislon, £

A 32

NEEQ W AU AT 190 FE59071%
A pupirac) 087 MES9L AE F EgoR
3.3 d

AL} 172 mg kg Q1 E

Table 1. The chemical component amount of organic materials used in this experiment.

Organic materials T-C T-N P,0s KO CaO MgO C/N Moisture content
By-product ferti.” g kg g kg"1
By-product ferti. 289 22.3 25.0 25.0 553 8.6 13 432
Rice straw 378 5.4 2.1 13.7 2.7 1.7 70 101
Mushroom media 419 13.6 26.8 11.6 29 8.8 30 476
Rice hulls 379 3.8 0.5 6.6 1.4 0.5 99 162
Wood sawdust 349 6.4 0.8 4.0 4.5 2.6 55 217
Cocopeat 429 3.7 1.1 8.0 29 24 116 231

TBy—procduct ferti. :

By-procduct fertilizer derived from livestock manure.
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Table 2. Chemical properties of soil used in this experiment for the effect of application of organic materials on the

friend soil management in the plastic film house.

Exch. Cation
pH OM Avail. P,Os CEC NOs-N EC
K Ca Mg
(1:5) g kg'1 mg kg‘1 -------------------- cmole kg~ ------memmemeeeeee mg kg’ ds m’
6.2 18 375 0.29 4.4 1.7 11.5 172 3.31
Table 3. Chemical properties of soil used in C/N ratio of plastic film house soils.
B . Exch. Cation
Soils pH EC OM NO;-N Avail. P,Os CEC
K Ca Mg
(1:5) dS m" g kg'1 ----- mg kg - - cmol. kg1 ------------------------

Soil I 6.5 2.01 18.1 129 749 0.41 10.6 2.4 13.0
Soil IT 6.7 493 234 215 910 0.52 10.4 2.6 15.8
Soil I 6.6 7.90 25.6 251 1156 1.12 12.7 2.8 16.3

"Soils : Soil I (< 2.0 dS/m), Soil [l (2.0-6.0 dS/m), Soil IIl (6.0 dS/m <).
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Table 4. The changes of chemical properties of soil applied by the different organic materials after watermelon cultivation.

Exch. Cation

Materials pH OM Avail. P,Os CEC NOs;-N
Ca Mg

(1:5) g kg’ mg kg' s et I Q- — mg kg
Before experiment 6.2 18.0 575 0.29 4.4 1.7 11.5 172
By-product ferti. 6.4 184 598 0.30 45 2.1 11.9 183
Rice straw 6.2 19.2 572 0.28 3.1 1.6 113 120
Mushroom media 6.1 18.8 613 0.29 34 1.9 1.1 147
Rice hulls 6.2 184 537 0.21 3.6 1.3 11.8 109
Wood sawdust 6.3 18.4 549 0.25 3.7 1.5 11.9 136
Cocopeat 6.0 18.7 563 0.25 34 1.8 11.8 127

Table S. The changes of chemical properties of soil applied by the wood sawdust was used as carbon sources
adusting the ratio of carbon to nitrogen to 10, 20 and 30 based on the inorganic soil N after watermelon cultivation.

Exch. Cation

Soils C/N ratio pH OM  Avail. P,Os CEC NOs-N EC
Ca Mg

(1:5) g kg mg kg' e 170 P 1 — mg kg dS m'

Before experiment 6.5 18.1 749 0.41 10.6 2.4 13.0 129 2.01

Soil T 10 7.0 18.0 540 0.59 11.6 23 16.2 84 0.89

20 7.1 18.2 515 0.54 11.9 22 17.0 67 1.11

30 7.1 18.7 512 0.53 113 23 16.7 92 1.16

Mean 7.1 18.1 522 0.60 11.7 23 16.0 83 1.03

Before experiment 6.7 234 910 0.52 104 2.6 15.8 215 4.93

10 7.1 23.1 707 0.27 10.3 2.8 15.5 103 3.34

Soil II 20 6.7 23.7 714 0.34 10.3 29 16.9 118 3.10

30 6.8 24.0 727 0.32 10.2 2.7 17.4 112 2.49

Mean 6.8 23.6 712 0.30 10.4 2.8 16.1 112 3.10

Before experiment 6.6 25.6 1156 1.12 13.7 2.8 16.3 251 7.90

10 6.6 25.0 872 0.68 133 33 19.3 229 6.92

Soil I 20 6.6 25.9 915 0.60 12.3 3.1 18.4 109 451

30 6.6 27.0 912 0.65 13.6 33 20.2 203 5.78

Mean 6.6 26.0 899 0.60 13.0 3.2 18.8 190 5.68
Tl ot SRk ARellen ZIE f7lEAtdd o vt RE Bl ot fadhe BEE Eile
A 2lol|A= Ak Aol itk o ofel e Aik= AIF W BEFY FaQAE kel =
2, 3@x o= B ECo f7]=Ade C/NE =43t of JAHHIRE Al8SHA] ool BT ik ol
of BSFe shebd WskE }‘EOM flsto] ESFe] ECE oj-get A= siAEnt. Zel= ’\H*Oﬂfﬂ ol Fohe
2dSm’ A%, 2~6dSm’, 6,0 dS m ' oA 3EY BEoR EF oA e & ot SRt whd =
of 19k Algel /\F@“ﬂ e A § fEETE BY G, Moz Al ol vjste] 4 5?% Ry
71 HiH] C/NE& 10, 20, 30 El= Alg5to] g A=t viadlse AlE A5 2 Ake] glo] Al
TS L 2 7% ZHHHYFF A A5 B shedE A Al A Bk wen, wEhA elesel E
Hagt A¥= Table 59} ), E9Fe] pHe 3709 B Foll AAHo A A7} dibEd Al Bl vlste] =
o 2ol Al Aol miste] AL o The B B obA AMdESfe] A dAERtEA dee & 4 Atk

Aom gk Aol= gloleh. BEFY {7182 AIF ;qg
Eool| njste] ofzt Frkeh= Agellen O/N 30 F
A 7 olch, Eop) Sl A9 Tl ATH

=93 WE AL (RDA, 2008)¢] SJaHH AlAH) E ko]

pH 7.0 oJ4fel Hxu|go]
Z7RE AveldE 2 ugs|Ra gk

999 9.7%011 4 08\ 17%=
A A B



252 CR S R
H]O]_oj] ocEdHl O/N 2 A|SFoA T} Zro| Z=utAu)
F BN At dart fastglon, C/Ng 20284
2ol w2 Aol wiste] 7Hg wol ftashe ol
EP sato] Al Foll Eafe] FrIsHas Sshe gt
o 9| T-C, T-N, fENE L lYEe] AT A

J*Ol S0l 97120] ez} 20 oAk uf maFe] §714
9l ©9lo] 27} (Lee et al,, 2006; Shin et al., 2007).

O] Foll oste] mgES] ofyx|He] HWolA E
oo dads FEYeE olgsto] ngEAS o]
710l Fr|3ket Bast S S EFUe S4A
£ 5% BEYRY Rt 2o bl & 93k Tl
Hok= B3l (Coleman et al,, 1983; Dexbury et al., 1989),
A7t BofolA] F713tE= #7180 O/NE 25 FE=
H1% Ay} (Allison, 1966) st ko] F7E]
2 tfH] 1A O/NE 202480] ugE S #8
e g Agste] BEqfRh T F3ke nizl Ao
B7HE

= O
o=

i)

fuot

EYo| HRSE Wl AHidae] frieAdds
E"U F7IE A tie] C/NE 10282 A2sto] 4H)

2 2712F Aplgt & E9ko] EC WSk= Fig, 13 £t A
Hj A e] =oFe] EC 3.31 dS m of| H|3le] FAMEH|E ]2
oli= ot Ik e, f7l=ARd A2latollA 26~33%
Hashet, A2, 3dxtolA Eqke] EC7F AdolRt 371¢]
Eoko] SrERkS ERyEAA v 10, 20 ¥ 30 =

A8 RSk NI do] ke w1 A
& mope] BoS AIF A} vliwste] AL Hlge vl

o Aak= Fig. 29F A Al A =4S EC7H %&% EF
(EF Dol =d B (BES, Iof wlste] Fasdh=
2 Q) 2|k /\]?ﬂ % EoFo] BC (E9F1: 2,01 dS m™'
04,93 dS m', EOHI 7.90 dS m') tiH] st
E%DEC’JHE%HI wolgitt, EF IS /NS
o] W2 for EJll= O/NEo| w25 ECY A3
Hl&o] & ZFollon], EYIE C/N 20 2HA &

)

ool BCO| Z7HEol okt EGF Fo| Prldus W
o wet £718499] B8t JFL W 5 ke

A& AL ek Bl B Aol sAle] mopol
718249 o/NE AW ECo AH|ES HAs Ax)d
33~42% ZUEITL Q9o R71EA O/N 20 2 A
AelollA 717 l"—ohll' slekAQ}l Wzl g|oA EC7) 10~
24% A== A3} (Joh et al,, 2003; Roh et al,,
2005)9} o] %’é“ﬂl } o 971Ex1Y A8 o3t B
F 59| Azt QT AR ALQ] (RDA,

=

2007) o2 ZRE 1 9 dxpd AARjuiR|e] E°F EC
7} Z7lsRe 2A1E 7ot ) eEgo] e 97ERY

O Algoll ot =qFe] ECof FrlEdae] Fgto] ofet

Soil EC,dS m™

4
355
331
243 239 246
234 .~
1
0 A

Wood
sawdust

Before  By—product Rice straw Mushroom Rice hulls Cocopeat

experiment  fertilizer media

Fig. 1. The changes of EC of soil applied by the different
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Table 6. The chemical component amount of leaf and stem of watermelon applied by the different organic materials at

harvesting stage.

Nterials Leaf Stem

T-N P,0s KO CaO MgO T-N P,0s K>O CaO MgO

g ke’

By-product ferti. 21.9 4.8 20.4 77.9 6.0 15.5 4.4 25.2 18.5 34
Rice straw 19.6 4.9 20.8 73.0 6.2 14.0 4.8 26.6 16.5 33
Mushroom media 19.9 52 20.9 64.8 6.0 153 5.1 25.0 15.8 34
Rice hulls 19.7 4.8 20.2 66.0 6.3 16.3 4.7 24.0 15.1 3.1
Wood sawdust 20.2 4.6 20.7 65.0 6.1 17.5 5.4 254 14.0 3.5
Cocopeat 22.0 52 24.8 69.9 6.4 153 4.5 24.8 16.5 4.2

Table 7. Growth and fruit qualities of watermelon applied by the different organic materials at harvesting stage.

Materials Stem length+ Fresh weight  Fruit stalk  Fruit length  Fruit skin ~ Fruit weight Sugar content
cm kg plant'1 cm kg Brix
By-product ferti. 248.1abc’ 1.48a 80.1 42.8 1.3 9.0ab 12.0
Rice straw 249.8ab 1.43ab 87.7 43.7 1.1 9.6a 12.2
Mushroom media 258.0a 1.45ab 81.7 43.1 1.2 9.3ab 12.5
Rice hulls 248.7ab 1.38abc 84.4 41.2 1.2 9.1ab 12.1
Wood sawdust 245 9abc 1.44ab 86.7 43.6 1.2 9.4a 12.4
Cocopeat 243.9bc 1.41ab 85.1 41.1 1.1 9.2ab 12.2
TStem length : 45 day after planting.
“Different letters indicate statistical significance at the p=0.05 level.
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Table 8. Growth and fruit qualities of watermelon applied by the wood sawdust was used as carbon sources adusting
the ratio of carbon to nitrogen to 10, 20 and 30 based on the inorganic soil N at harvesting stage.

Soils C/N ratio Stem lengthT Fruit stalk Fruit length Fruit skin Fruit weight Sugar content
cm kg Brix
C/N10 183.1 75.0 44.0 1.45 13.3a" 12.2
Soil I C/N20 179.3 73.3 42.5 1.48 134a 11.8
C/N30 180.5 73.4 42.1 1.28 13.2a 11.7
C/N10 185.7 69.4 40.8 1.30 11.9bc 12.2
Soil II C/N20 188.4 70.9 422 1.48 12.4bc 11.8
C/N30 187.2 70.3 41.4 1.50 12.2bc 12.3
C/N10 175.5 68.5 40.3 1.32 10.1c 11.7
Soil 1T C/N20 179.2 68.2 39.7 1.20 11.6bc 12.0
C/N30 182.3 69.8 39.9 1.40 11.5bc 11.8

"Stem length : 30 day after planting

*Different letters indicate statistical significance at the p=0.05 level.
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