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Abstract of watermelon harvest were similar from the plot applied
with the silver grass at 5 Mg/ha and the control plot, and

BACKGROUND: Silver grass (Miscanthus sinensis) No. 1 increased in the silver grass treated plots with more than 10

was develope.d forp mduCtiOI_l of bio-cthanol, anq for ﬂ_le Mg/ha. However, there was no statistically significant
purpose the silver grass growing scctor was established in difference between the plots. The nitrogen mineralization
of silver grass in the control plot tended to be similar to the
5 Mg/ha plot, but the silver grass treated plots with over 10
Mg/ha showed low nitrogen mineralization. Soil EC on

harvest stage was proportional to the applied mass of the

Geumgang basin, lksan, Jeonbuk, in 2011. However, the
other application potentials except for using as the
bio-energy resources should be considered because of the
drop in international oil prices. Therefore, there is the
necessity of a scientific basis to use the silver grass instead

] i . silver grass, but pH was in inverse with the applied mass.
of rice straw as the organic matter source that is used for

) i o ) Soil organic matter content, available phosphate, and
improvement of soil quality in the plastic film house.

METHODS AND RESULTS: The silver grass was applied
at 5, 10, 15 and 20 Mg/ha and tilled before the watermelon
was planted in the plastic film-house. The control plot was
treated with 10 Mg/ha with rice straw, and watermelons
have been cultivated for 3 years(2017~2019). Soil

aggregation, soil chemistry, and the growth characteristics

exchangeable cations increased with the continued use of
silver grass. Watermelon weight found to be the best on
more than 15 Mg/ha of silver grass, and the sugar content
was highest when 10 Mg/ha was treated.

CONCLUSION: The use of the silver grass at 10 Mg/ha
annually as the organic source was effective in replacing
rice straw while growing fruits and vegetables on the plastic

were investigated, when the watermelon was harvested
film house.

every year. Soil aggregation levels at the 2nd and 3rd year
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TREZQI njo] Qelu#] 2ER1 A Silver grass, Miscanthus
sinensis)+= 3Rl &3l= C4 AEE 7ol Panicoideae)
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] 4&=(Andropogoneae) A& (Miscanthus)el <35t & S flEdoEA Bis £ 88l g, Bizo]
FEAEI MAE AShEola, AgE FROE ALs RARRSE HuA o] of A Holth B AlFelA ol
HUjar, o]F3l ol AskdelA AlE77h Blshs 540l 1 Sl AN R 3 7R 710l 60~70% %
lom, Fd EE&I FRolE EEo] ol Hukgh 3| wo] glo] 7159 oR F71AH 5l AR5 AHEah=
A5 2 A oAl oAlls 4713 dxtekd vlel om 7P S7Fska olvk 1N s FUIEH s a3t 9
2 AR ofe) ok of ' Age diolg gfo] = 3, iR dRE Filate] Alxatal ke dufjEa 9l

of AT AHESHA odaL APiZE 7hsd A=oltkMoon et o AW ARAA 9 A Sk EAEE 7L
al, 2010). ek,

e e HAF oUAAEEA AU A e nlo] @ ofghE g o7 et AdoiE wPdoR
2 AAE 250 Qlek dofet ol A-&-Ho] rate] A Fglks 2] Sl dgtow Achelazt B s
A A 2 vlsAdA &8o] 7hsdtal, S5t = g+ eA AES Fert vk Lim 5(2011)2
i 22 AA who] QoA =z de 7R Eel ut il Es dagador el EgEEA NE
2 BAN EAZE §la, AR e o] Wil lignin 3 = glar, BA 22 A f71e2 $AUE, BT
o] sko} ARAH whol oA AR E AR Thsdiths A % 22 =EA EasE Hojutial Btk oAl
< 7F3 QItHKim and Kim, 2010; Song et al, 2013). 999 f71eA7F 50%, 95%, 99% % WalElo] FrlskE =

no] Qo gk AL wlo] Quj A A &= W Zhjel gl 217} 0.9, 4.04, 6.7d°] 2 2% Chang et al, 1976)
2 AR mlol eoleZ3t H=A, W4, el 22 A A st oMl et BN AE 4 vkl 2o

EZ e o] Qefekgo] gltk 2009 AEZ A Hio]
QofhE AAEE S8 AdeA 155 /dskar 201197 H
A5 olat 27479 184 hadll AAHAHAE 3/d3to] njo] L.
s AATE 33l St Song et al, 2013). 7]E £
Alell vjal] 71EZo] 50% o1 B FOR o HE A
A 135 vlo] Qoflghe AgakETt ohg} thokst Fofol gt
d-§eHS A7t Song 51(2013)¢l W= f-2futete]
A AR ol e 71E oA e 9 25-33 Mg/ha
7} 470 AR Ak 14~24 Mg/hal 915 3319
33t 258 Mg/ha?l AAH3E 7|diE 4= glekar sisich

Kim 5(1999)l M= M= F55 LAEY sl
g 770l Qe 2ERola, A AW FE&dEo]
2 2 5A4el vjg)] & Foz e SE%] tid yS
7 AL Qlom, thdAo)y, He] Uwrt 3, ALH L A
sto] AL e B Fu52% A9 95 9 A3}
A& 77 kAl aeleh. 2AE A felrel
o] Qe Ahg) 2 5 FYSEAS A9 nEAR
o] ¥lo] £HAs} 7hsstal, PR O EE BEIEA 7} S
o, Kang 5(2014)°] AAIst A&} ZUEHY d¥} 8
73Rl HlEl FETRFo] FH-Frka sisich

o]} o] ulo]QoekE Ak flsl A ANzt

W B ATE AveRE ARANANA RAE of
w32 Agete] A £ v SEE
31, AR 57 o) S A

_c:h

Mz ¥ U

AEME Y XM2[LHE

ANE Gato] APdAA A BlEE diAE = S
TAE AE] A8 A& oMb S5 k] s 28
oA wihd 22 Al 2HoR wYU ATl 2017~20194
7HA) 33 skl Aldlell ARgEE e B WAE
AP A FE (L 17.0%, MIAF 55.4%, FE 27.6%)°1 1L,
AT 112 g/em, 274 41.8%, N 34.1%, 71 24.1%
glom, 3182 EAL Table 13} 2t} @al&83#] 2
73 Aldeke- AR vlEAEe] HA o] A oA
o o w ARgshle] HEFFFo] W Holglrk

Aol ARg Aol mild FENEH Agastdo]
A AdE A FEE ekl 1d Ak A ol A
gtk A7) Bt AR Ao Y] gk
Table 204 Xi= vk} 2tk

Table 1. Selected chemical properties of soil in the experimental field

Item pH EC OM Avail. P,Os Exch. Cation (cmol./kg) T-N

(1:5) (dS/m)  (g/kg) (mg/kg) K Ca Mg Na (%)

Before planting 6.4 0.42 20 68 0.03 34 0.9 0.16 0.93
Optimal range 55~6.5 2> 20~30 80~120 02~03 50~60 15~2.0 - -
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Table 2. Chemical components of silver grass used
C N P K Ca Mg S
%o, dw
44.8 0.20 0.05 0.34 0.01 0.09 0.02

AT s7kA f7lEdeR T Eol Alﬁt“»}i
A% 10 Mg/ha 5502 Ad 7= =72 a1, 7
ol sEXEH AFAEdolA vid FEeRiot 5, 10,
15, 20 Mg/ha 0% 2|5} 1, AP SA=Z b
23151 0m, 7t AT A7) 165 mPo|gith A Az
i G 2 30U el ATt e Aarstal st
otk BE AT A AEE AHAUERDA,
2010)°l whe} Sk EFAIR]EH(N-P,05-K,0=13.8-4.9-8.7
kg/10a)°l tisll EokaAel oJst Alu|Fel sidahs o
& ArtE 24, OLJC‘ £20H], 7 ﬂb stz Ast
T 40%, AT 20%2 33 AlH|et
AL, ke Z*Ek a7 1%, 4e)e 50%E UAE WA
SO%L 23] Wro] 2AFCE Atk mid 7uke 349
10973°] 35 x 210 cm FA o2 FA& 1,
=2(F) Als sdsrPaNelIla, Auites EFAE ol
uet Estsict

F5e H2E

EQ U AlZR| 2A

A Aol T Bt s AR 26
2, 3}t b FEYof| ZAANYA EFS AFSt] el
A A28 Ty 4 mm o]3e] A AASL, 2 mm Al
Holols AIEE Yoderd F2APE A7 E o] &sto]
712, 1, 0.5, 0.25, 0.1 mm) FEEE ST

EY %‘3]3_’3}75““1 oM FY Al FEYel & 0
~20 cm Zo]|9] ES AFsI] TolA ]'1_ AZAIZ
2 mm A= oJJr’\]ﬁ EENETH B 9 AEA #A4Y
(RDA, 2000)7} E&F3HREAH(RDA, 201000 wet 4=
AAEIEE &, EAJS micro pipette o2 APLEE
Abekal, B ‘3]3}5‘31’% w710l 8 tHGee and
Bauder, 1986). E pH—‘ B SHFE 15(w/v)E &
gate] 303t WgE &
Scientific, Smgapore)i S, 7152 Tyuriny, A
A2t Kjeldahl S7HS o]438191 3, #8914k Lancaster
How Zsiltt. wdd K Ca, Mg, Na 1 N
ammonium acetate®™ FE%F ¥ AAS (Atomic absorption
spectrophotometer, Avanta PM, GBC Scientific Equipment
Pty Ltd., Victoria, Australia)i HEXEA )

Ao A2 AHFHTE A EE 65T ol 48417 %810
Jﬂd T A AIRE ARSISITE AR 1 g5 HNOs¥ HO,
S AHg3to] FalEdleh £ QA2 ammonium vanadate ©]
ok H]Ag®;, K, Ca, Mg AASE o] &ato] 2451311
A e CNY94H47](Vario MAX CNS, Elementar

pH meter(Orion3 star, Thermo

Analysensysteme GmbH, Germany)-< AR8-310] 241131tk

AN 27182 "ot

AVAESF] F]lsh Adieale) Frlsks F4sk] 2lsh
Stanford and Smith(1972)7} #A|A13t WHef w2} 4333513
o} Algel] ARg-sh APAANA] EF 200 goll AlE A2l
23} e FFo7 E3H1o] 045 um cellulose acetate
membrane FE7} F-2E o] Ql= &7)ol s TFETH
3] 65% —’F—Zr_o_ ZA O]_J_ 25C 6’]—_9_7]01]/\1 185 Eo} ?‘sL_?_
sPA 17U 0% AlEE At 71k 74 AR
£ 0.01 M CaCl, 100 mLE Z7}skal AFHIE o] g5}0]
FEoha, Aot 23EA] 82 - H(N-free solution: 0.002
M CaSO,2H,O, 0.002 M MgSO,, 0.005 M Ca(H,PO,)
2H2O 0.0025 M K;SO,) 50 mLE g1 #Fol 9] F-7] %ok

AAsEL A FLAHE FAEIITE 24 AR
g 4L Flow injection analyzer(SMART CHEM 170,
AMS Alliance, Italy)E ©]-8-sto] R old disl A4k
A Axrs 2R3

212

SHEAM
AR AR08 FAIARL 412 SPSS(19.0K)E AHE-ato]
5% “°I1* Duncan’s multiple range testE A3t}
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WA Bl A8l s7telA T2 ARSStaL Qe
H2E Az dAlE 5= A 7S AES] S8l
mid AIANE Bl Agstal suks Aefst - 2, 3}
off Fule ek Al E 50 7 BEokS A3 )]
el AAISE el whet QR E RS @}o}oaq Sl
w1911 201750l Fa7]el AEE AFsh] el 4
o] o]Fofz] FAPL o] Fo|A|A] ¢khrt. Table 364 XHi=
ukel o] 2|zt +517] BT A717F 2 mm o))l vlE
& AglTgtel] 2lel7b ISAE, ek=r]7h ZolAwA o)
7F AT & A HlEE 2 S AEe g9
ﬂq]cz,hﬁ 5 Mg/ha g7 32.7~32.8% 2 22 558 1

3, AeA] 10 Mg/ha oV HE]7+= 36.5~37.4%% &
p_ 22 By

Al 3d2K2019) FAPel M= 2 dAke)l nlwsA Qe =
7IE& 0.25~0.5 mm HE&S AQstal e s HeA
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Table 3. Distribution of aggregate size at harvest stage as influenced by different amounts of silver grass application in

2018
Size of aggregates(mm)
Treatment Total aggregates
2.0 2.0~1.0 1.0~0.5 0.5~0.25 0.1
(Mg/ha) - = %)
%
Control 0.7a* 3.8ab 4.5b 10.1b 13.7b 32.8b
5 0.6a 3.3b 4.0b 9.8b 15.0a 32.7b
10 0.6a 4.6a 5.3ab 11.7a 14.3b 36.5a
15 0.6a 3.3b 5.8a 12.0a 15.2a 36.9a
20 0.7a 4.5a 5.5a 12.8a 13.9b 37.4a

*Numbers followed by the same letter within a column are not significantly different(Duncan test, p<0.05).

Table 4. Distribution of aggregate size at harvest stage as influenced by different amounts of silver grass application in

2019
Size of aggregates(mm)
Treatment Total aggregates
2.0 2.0~1.0 1.0~0.5 0.5~0.25 0.1
(Mg/ha) - = %)
%
Control 0.5b* 2.4bc 6.2a 9.4b 14.6b 33.1b
5 0.4b 3.5b 5.8ab 8.5b 13.0c 31.1b
10 0.5b 5.1a 5.4b 13.4a 16.6a 41.0a
15 0.4b 5.6a 6.5a 13.3a 15.3a 41.1a
20 0.7a 5.8a 7.1a 13.5a 14.3b 41.4a

*Numbers followed by the same letter within a column are not significantly different(Duncan test, p<0.05).

Yto] vhEox v]&-L AtIAl 10 Mg/ha o] A&7l
A 4.0~4.5% F7Fetol AdIA FYU=Z= 10 Mg/ha o4
Agshs A st St 71ofgt }147} AT T2t
AN BN A ddEd a9E HES Baek 5
(2010 F71EEF] Bers AFdn a3
Aego] FrettkaL SFIAIE - AT A= AA) F1F
o] Wolw T FAZo] T7IA Woktt. ol AAA
A e] 7 BT WEF A7) wiel] AR ldE
AeFo] WA ¢k Ao R FtHr), Sond} Cho (2009)+ ©]
grejeh glolaekas) e AMRTIES AT A
whdo] Fgstal kel FEEHAFo] AL st &
Alde] RSt e 22 Gt JlSlS Fe® Btk

EY F oM =LA 27|35

MEAZ el A7t BF Sl 713t
£ AP Sl AR e FEoR AE
P B 25T oA wjstEA 157U 140w 77
| s }OﬂD}(Flg 1). AT BF 2774 F7H
Wt Aashs A B tlET 75, 719 54110
Mg/ha A2l 55, 153} 20 Mg/ha g7 45714 3t
et S7ksl7] AR, 127 olfele BE ARt 2
> FES Bt BAE(C/NE)O] W A7IAANRY, 3

-

Inorganic Nimg/kg)

‘2 a4 6 8 10 12 14 16 18
Time(weeks)

Fig. 1. Nitrogen mineralization(NHs-N + NOs-N) patterns

from different amounts of silver grass application during

incubation at 25C. O, control; A, silver grass 5 Mg/ha;

O, silver grass 10 Mg/ha; @, silver grass 15 Mg/ha; A,

silver grass 20 Mg/ha.

Oﬁlﬂﬂﬂ)% A F 1254 7HE =2

& Aa FlskEe ®el
BHE(C/NE)O] =2 FATHEIAE 6 H°ﬂ 7H =5k

1’4~ Bi(Im et al, 2017)9F W53k 43S BT
71445 NHeNS NO-NE& SAs% et 4553
NH,-N+= AEEA] $8ktk o] 7|t &<t S574% NH,-N+= of

Z7 093 mg/kg, At 5 Mg/ha H2|7- 1.07 mg/kg,
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Fig. 2. Accumulated amount of inorganic N from different
amounts of silver grass application during incubation at
25C. O, control; A, silver grass 5 Mg/ha; [, silver grass
10 Mg/ha; @, silver grass 15 Mg/ha;A, silver grass 20
Mg/ha.

10 Mg/ha A2]7 0.83 mg/kg, 15 Mg/ha #z]7" 0.73
mg/kg, 20 Mg/ha A7 0.61 mg/kgo® At A
257 yhle #AE 2ol

Fig. 2= 187 51t A Ai F7)315s FARoE A
g Zlo|uk. tjzek AvlAl 5 Mg/ha ]9 F714 48}
o 717} 85,691 83.0 mg/kg O 2 WSEE ko7 LR,

Al HTrelMe AElEe] Bolda s Fr|dasids
A7 Fhaesich 53] Ai9Al 158 20 Mg/ha #2]7-<]
F AR 22,99} 18.1 mg/kg o Z thE-2] 26.8%) 21.2%
Tl Yeht A4t dold-s & SUUTKShin er
al, 2016). 7128 A7 3h= 'EEH(C/NE) S EA
3t o] Q7] wiiEoll(Probert et al, 2005) §AE(C/NE)
o] w2tz Aol 5 Mg/ha 279 AAaR7|3e
o] AtjH oz w9k, BHE(C/NE)o| =2 AveA] 159
20 Mg/ha Ag7<] 718 Aago] Wtk

Egfo] FYE f7lEo] EafjEo] da 7713t o]Fo
A AL HAE(C/NE)H B 5 Aagrdol wet zo]
7b QAR A vAdEe oJs FEshh dofjdtt
(Mueller et al, 1998). 53] ©&E(C/NH)°] 25 o]l
710l FlEW v BET AELte] FaEA o] WAt
(Wagner and Wolf, 1999). Enwezor (1976)+ TH4H]
(C/N)7} 718l mlRl= gakel tigh Aqtellx] &
(C/NH)°] 20~30WHd wf 7718k} {718} e ol
ok apole webA] £ AlF oA E AdieA] 10 Mg/ha ©]
& Aol BEE(C/NE)o| gob Aol AdS
RAo7 dekein)

)

X
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> ko
=i

d 22 Aol 22 &) AdnE
ettt AR BG5S Fig. 3,
kA Sel= e A oo v
o] 1dxk= 2)%(0.42 dS/m)ell

1.27~2.01 dS/m=E tZ77} 7P o)
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EC: Fig. 394
ulal of 3uf 57}

o

Control 5 10 15 20
Silver grass input quantity(Mg/ha)

Fig. 3. Changes of EC at harvest stage as influenced by
different amounts of silver grass application. [1, 2017; 4,
2018; M, 2019. Bars represent one standard deviation of
the mean.

7kt 2datell = thx277h 7 w3k
Al vl EAZE gl At 2
S B

Eool| f71&0] 7HiAH ©EE(C/NE)l wk EC #
o dFE AL SAEHC/NE)o| W& F7]80] 594
A T3k A A Aael e FUlolo R Mg
ER EC #toll 982 Fh BEE(C/NE)o] =2 71&
o] FlE Bk UFIFYEE Wo] EC #e Ash=
a9 ltHLee ef al, 2009). ¥ AJEoM % SAE(C/NE)
o] 22421 IS FQgro =M EC gho] A #ad oz
Z1diglont, AAm) 25 7k 53] ukd 23k Al7]7}
wied deg £87] 98 9E sb7] wiiel] AAA e
% ESF EC7F Su7be @] slqlvhar ek mdk 4
4 ol F57F EColl 7P B ks mAIAEE A
AuiA] B ol dF7E AAHE EdeMs ol
ECell 982 nE 4= SltAnderson and Sposito, 1992;
Ha et al, 1997). WA Fig. 6114 Biznfe} ko] 2, 313}
o &g Cad}t Mgol 57kt A 02 yeht 2l B¢ &
EC gtell 4] itk & + otk

EJ pHy HdS Ast dx7v S7khe 4% &
AL A A= ARANE A-E-ol| whet 7hast
= %S HIHFig. 4). dol2o] Bl HAHE duks
Aol vls] pH7L wobA 2zt HE(Kang et al,
2011) ¥ Ael|As wEA Cad} Mgo] AR} =0}
Reols pHE S7FHA esttt o= BaE(C/NE)°] #
= AUl Aol whe} pHell 9 T Solego] 4
7] wizelch,

Tk 3] BER7IESER 1, 2dAbells Afel7t (19l
AR 3R AR 1-3 g/kg T2 FTRISIM:
AdA] Hg]Fe] 15~20 Mg/hagl AHg]T9 f71E8=

7} Fo] F o7 JUgANt, B Ao AiAmH
| 22 FEolojA] Aieae] FA57E @ o]Fojxl Ao

2 YR

3, o) Ael T
A} Wi 7

4=
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Control 5 10 15 20
Silver grass input quantity(Mg/ha)

OM(g/kg)
o

o L | :
Control 5 10 15 20
Silver grass input quantity(Mg/ha)

Fig. 4. Changes of soil pH and soil organic matter content at harvest stage as influenced by different amounts of silver
grass application. [, 2017; B, 2018; M, 2019. Bars represent one standard deviation of the mean.

Control 5 10 15 20
Silver grass input quantity(Mg/ha)

e P o o
MW R o

Exch. K {cmol/kg)

e
o

e
=

Control 5 10 15 20
Silver grass input quantity(Mg/ha)

Fig. 5. Changes of available P,Os and exchangeable K content at harvest stage as influenced by different amounts of
silver grass application. [, 2017; F#, 2018; M, 2019. Bars represent one standard deviation of the mean.

10.0 4

Exch. Calcmol /kg)

Control 5 10 15 20
Silver grass input quantity(Mg/ha)

Exch. Mgicmol /kg)

Control 5 10 15 20
Silver grass input quantity(Mg/ha)

Fig. 6. Changes of exchangeable Ca and Mg content at harvest stage as influenced by different amounts of silver grass
application. [, 2017; &, 2018; M, 2019. Bars represent one standard deviation of the mean.

Fig. 5+ 8 +87] B¢ & fracistast ey K
HsHE debd Zlolth AdoAls A2g 1dake] fraeit
2 104~118 mg/kg, 2'dxk= 106~116 mg/kgo=
AR3Y, ARl Aelzk AA ekgkth ey 3dAtel=
176~195 mg/kg o2 F7Fs19a, thar¢ Aiexl 103
20 Mg/ha Ag+= 22 758 Btk

WEHY Ca 11330l 3.84~4.37 cmol./kg o2 Azt

i=

Ae)7} %i‘ﬂzl 1k 23}l 25 6.83~8.82 cmol./kg 2

2 37190, 3uaks 2dak Hls) gashe 3% wg
tHEig. 6). 53] 3k v} 7 9k, Al A

e AHgE whE IAE YeRch w3 Mg 1
A Cad} R IAIE 1dxfe] Bl8)] 2dxtell= 34 S}t
L, 3dak= 2dAe Hlseigit.
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n
&

Control 5 10 15
Silver grass input quantity(Ton/ha)

Fruit width{cm)
n n
£ o

L]
©

Control 5 10 15
Silver grass input quantity(Ton/ha)

Fig. 7. Changes of fruit length and fruit width of watermelons at harvest stage as influenced by different amounts of
silver grass application. [, 2017; B, 2018; M, 2019. Bars represent one standard deviation of the mean.

Fruit weight(kg/fruit)
<

Control 5 10 15
Silver grass input quantity(Ton/ha)

12.5

12.0

Sugar content(Bx)

10 15 20
Silver grass input quantity(Ton/ha)

Fig. 8. Changes of fruit weight and sugar content of watermelons at harvest stage as influenced by different amounts
of silver grass application. [, 2017; B, 2018; M, 2019. Bars represent one standard deviation of the mean.

ks FekebiA FREA Y %E% B I L ]
% ZAVatdtFig. 7). A
wE Awrd 1, 2da 7 94 Aol Al 15
Mg/ha Hg77} 718 A%, 10 Mg/ha 2|77 7H3
Zrokom, vma] A= zbol7h gl 1ely 3idatelA
= Aol 15 Mg/ha #2177k 7P 2311, 5 Mg/ha
A7 7F 718 Atk HYe F2 AR B s
Aelgtel wheb FAAR Fo43S elSith
AE7IZE Bk 8] St 3 FEsles Fig, 804
Bz kgl o] Al 19k 32 At Al 1591 20 Mg/ha
Ae77F 7P FARA, 10 Mg/ha A5 7 7
ok 2dzbell= AgeA] 15 Mg/ha A2l +E A 9]slar #jo]
7F §lglem, 3dxkE At BAIAQ] o] sldith
Ahn F(2010)9] AelME AAl]e] 8BS 5, 10, 15
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