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SUMMARY

Silicon is the second most abundant element within the soil. Although
considered a non-essential element for the majority of higher plants,
application of silica materials can improve the growth and yield of various
crops, including rice, sugarcane, barley, oat, wheat, rye, cucumber, and
tomato. Silicon uptake by plants provides many benefits such as improved
light intercepting structure, resistance against lodging, pest and pathogen
resistance. The effectiveness of Si apparently derives from the capacity of
silicic acid to condense into a hard polymerized SiO,, known as plant opal,
on epidermal surfaces.

Rice requires large amounts of Si, and with lacking silicon vegetative
growth and grain yield are severely reduced and deficiency symptoms, such
as necrosis on mature leaves and wilting of plants, occur. Numerous other
investigators have demonstrated the beneficial effects resulting from fertilizing
rice with silicon. Since Si is an important nutrient for rice production on
flooded soils, the effects of silicate fertilizers on rice growth and yield have
been studied since 1970’s in Korea. Rice yields have been shown to be
positively correlated with the contents of silicon in various plant parts, and
uptake of silicon by rice is a good indicator of soil Si availability. In Korea,
until 1967 0.5 N HCI extraction procedure was used to estimate available Si
in paddy soils. However, after concluding that 0.5 N HCI extractant was too
strong for estimating plant-available Si, a 1 N sodium acetate buffer (pH 4.0)
procedure, which originally developed by Japanese, was modified by National
Institute of Agricultural Science and Technology. Silicon extracted by this
modified 1 N sodium acetate buffer method generally correlated better with
straw Si at harvest than did Si extracted with the 0.5 N HCl method.

Although the essentialities of Si in upland crops are not well known,
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recently silicate fertilizers are widely applied in upland soils and their
beneficial effects on crop growth and suppression of fungal diseases are
expected. Oriental melon is one of the upland crops which silicate fertilizer is
frequently applied in Sungju, Gyeongbuk province. However, there is not any
research on the optimum soil Si levels for upland crops including oriental
melon and laboratory methods of soil Si test for predicting the need for Si
fertilization.

The objectives of this study were 1) to evaluate various methods for
determining available Si in upland soil by examining the correlation between
the extracted soil Si and Si in oriental melon leaf, 2) to evaluate the
availability of silicate fertilizer and its effect on soil pH in upland soils, 3) to
evaluate the effect of silicate fertilizer on growth and yield of oriental
melon in plastic film house, and 4) to evaluate the suppression effect of
powdery mildew development in oriental melon by silicate fertilizer.

The major results of this study are summarized as follows.

1. Evaluation of Available Soil Silicon Extracting Procedures for Oriental

Melon

Soil testing for silicon (Si) in the upland soils has not been sufficiently
investigated. The objective of this study was to identify a suitable Si
extraction method for upland soils of oriental melon (Cucumis melo L.).
Thirty-eight surface soil samples and matured leaf samples were collected
from plastic film houses in Sungju, Gyeongbuk province. In the laboratory, six
different methods were used for extracting Si from the soils. The methods
included 0.5 N HCI extraction, 1 N sodium acetate buffer (pH 4.0) extraction,
citric acid 1% extraction, water extraction, Tris buffer pH 7.0 extraction, and

extraction after incubation with water for 1 week. The concentration of

- 12 -



dissolved Si in soil extracts from all methods was determined colorimetrically.
With 1 N sodium acetate buffer extraction, as the available soil Si increased,
the concentration of Si in oriental melon leaf increased until around 14 g SiO»
/kg was reached in the form of a saturation curve. Also, among the methods
studied, extraction with 1 N sodium acetate buffer was the only method
provided a significant linear correlation with oriental melon leaf Si content in
the range of extractable soil Si lower than the level which inducing Si
saturation in oriental melon leaf. These results indicate that 1 N sodium
acetate buffer extraction procedure is the best soil Si test method for upland
soils of oriental melon. This sodium acetate buffer extraction procedure is
rapid and quite well acquainted with scientists and farmers, since the method

has been used for routine paddy soil testing.

2. Availability of Silicate Fertilizer and its Effect on Soil pH in Upland

Soils

Although silicon (Si) has been known to be an essential element for rice
growth, the optimum soil level of Si for upland crops remains unestablished.
This study was conducted to estimate the availability of Si fertilizer in upland
soils, and also effect of the Si fertilizer on soil pH was examined. Different
application rates of Si fertilizer were tested using four soils of different
available Si levels and pHs in a series of laboratory incubation study. The
treatments included Si fertilizer levels of 100, 200, and 300 kg/10a. Also to
examine the effects of compost and lime on the availability of Si fertilizer in
upland soil, treatment of silicate fertilizer 200 kg/10a + compost 1,000 kg/10a
and lime alone treatment were included. Changes of Si availability in the soils
during the incubation period were measured by 1 N NaOAc extraction

procedure. Availability of Si fertilizer was different among the tested soils,
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and about 9.1-19.2% of the applied Si fertilizer was extracted after 60 days
laboratory incubation. Application rate could not influence the availability of
Si fertilizer. Application of compost with Si fertilizer could not increase Si
availability in upland soils, but lime treatment could increase Si availability.
Soil pH increased by application of Si fertilizer, but the effect of Si fertilizer
on soil pH was minimal. When Si fertilizer is applied on the purpose of Si
nutrition in acid upland soils, lime treatment should be coupled with the Si

fertilizer for remediation of soil acidity.

3. Effect of Silicate Fertilizer on Growth and Yield of Oriental Melon in

Plastic Film House

Although the requirement and optimum soil level of Si for oriental melon
are still not well understood, silicate fertilizer is commonly applied to the
oriental melon in plastic film houses where soil silicate level is relatively
high. In this research the effects of silicate fertilizer on growth, fruit yield and
fruit quality of oriental melon, and soil properties were investigated in plastic
film house where the soil available silicate was 212 mg SiO»/kg. Silicate
fertilizer was applied in the rates of 100, 200, and 300 kg/10a. The
application of silicate fertilizer could not increase the early growth of oriental
melon, and also the fruit yield and quality were not different among the
treatments. Available Si and P contents in soils and also Si and P contents in
leaf of oriental melon of the different treatments were not significantly
different. In the relationship between total Si in oriental melon leaf and soil
silicate extracted by 1 N sodium acetate, optimum soil available silicate level
for oriental melon was found to be around 100 mg SiO,/kg. These results
indicate that the additional silicate fertilization in soils of available silicate

higher than 100 mg SiO»/kg is unnecessary, and such application of silicate
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can not have any beneficial effect on the growth and fruit yield of oriental

melon.

4. Suppression of Powdery Mildew Development in Oriental Melon by

Silicate Fertilizer

Silicon is known to accumulate in plants and results in greater resistance
to diseases and insect pests. In this study, we investigated the effect of
silicate fertilizer applied in soil on the development of powdery mildew of
oriental melon. Oriental melon seedlings of four-leaf stage were transplanted
and grown in a plastic film house. Silicate fertilizer was applied to maintain
soil available SiO, level of 200 mg/kg soil one weeks before transplanting.
Fungicide triflumizol was sprayed three times; one, two, and three weeks
after inoculation with Sphaerotheca  fuliginea. Sphaerotheca fuliginea was
inoculated 4 weeks after transplanting. The numbers of colony inoculated leaf
and the number of fungal colony in leaves were measured one, two, and
three weeks after the inoculation. Three weeks after the fungal inoculation, in
the treatment of fungicide triflumizol, infected leaf numbers and number of
colony per leaf were reduced by 10 and 58%, respectively. In the silicate
fertilizer treatment, infected leaf numbers and numbers of colony per infected
leaf were suppressed only by 6 and 16%, respectively, and the efficacy was
lower than that of the fungicide triflumizol. The combined treatment of
silicate fertilizer and the fungicide suppressed powdery mildew more
effectively, and infected leaf numbers and numbers of colony per leaf were
reduced by 31 and 80%, respectively. These results indicate that although
silicate fertilizer itself is not much effective in the suppression of powdery

mildew, it can significantly enhance the efficacy of the fungicide.
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408,317 Mge| A4t=a ok oldk HAF{F= 0% o)F AL E BLE F

b RSPl 3A Jledsm e B ookl Fw AT BLF A4 AAF
Fo% 2 FFANLL Atk @o)sh o] Fo) FEe] YRL MEHe] §F,
Avth 542 dEn o Aan 5o Aroz A ojege Aw 9

o}
el AT A ANE Ast] FF FAT A L A A& FIS I
3 e Aot ol FolA fhok BAAA HAF B e F vEe] Ag
97} FAATIN Bl Uet 5] AEATE Foje] FR3 dYuo] YA @

o, A% BAlAE AA FAA HEE AHgetel BARe $% Sl Bl
=
[

2]
gBed =AY A%

ol
R
k]
X0
fr
ox
ol
2
>
i
ol
off
r
e
o
r o
)
oX,
=2
e

S
>
tot

Q) #alo] olAw 9lm, wWebd 53 BEE AT glo] $4 HE AT SO

ofo] ALG-E FolWA AT BATL FI Fu Y 5 dE Il ool
We A 278 254717 JSNE T4 el En PRET AL 71E
3ol Basith

weiA 2 AFFAdM e BAE AT Fe] AAAAAA AR HIEE A

&5k Qe B FHOE EF FO 4R T4 FUR EFY oy 5
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H 2z =de Zlsid &

1. Y9 ZeqeE 8%

TS 712 BES % dAEAM AG 7 AR FoA Aadl o]of

A

T HAZ 1 EF28%)0] E=2 Adiolth. 1804 Alexander’} 1000971 21E& <]
T FFE S HUhs A7E AFeE 059 o2V I7HA] EY FolAe T
P

Bl olgstd 54 nEAEe] A% g A8 W) A APt FE
PpZS

A E4F oA montmorillonite, mica, kaolinite, illite, smectite, feldspar,
gqartz 59 243 FE, phytoliths 5 AEA | EAs= e, 18l 78 o

gl 7FA Y] BAE F=o] EAEH, olg B T8 g e ¥l

=
fr
ﬂH
n:loll
ﬂJ

olgigt FAHEAEL 7 2 EdY B gstde JuFgoz faHch
F2 EY pHol wabx B4 HiSiOs, HsSiOs, H.Si0,”, HSIO 2 Siof =2
W35 = monosilicic acids9t ©]52] HAQ] polysilicic acid (nSi(OHy)), Al
Fe, Ca, Na, Mg &3 F715¢&E 223 7] 74 EFARE 430 2=
T2 HSiOFe] & F4HA oJedeHe o Frloleye AgHgow
F57F A=Y (Mckeage & Cline, 1963).

EGF Fire 54 a9 ol AUAA EohAE A& wol Fnl, v

fr

ol HSiOs FElE, pH 7-10914E HsSiOs, pH 10-110] 4l & HZSiOf'i, pH
11 ool ME siof 2 F2 EAsEA ¥ EFd=o] Utk (Mckeage &
Cline, 1963).

ller (1979)& ©EAF 4kl SiO,Z 100 mg/kg ©13te] FEolME 25T &
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fz
o
riu

130 mg/kg ool 28ASh I ol4e] nEA Fej=

Act.
EgFgAd =of Qe At v FAHE A &= (50-60 mg Si/L)ot
Aol &= (37 mg Si/L) Atelel F3F Ax WHel sigdh whebA

Elgawhary and Lindsay (1972) 33 4t EdE 0= &3=7F @i YR
e &lert 52 0E 240 EYY &84 1A w55 2EIHL S
Kittrick (1969)< kaolinite®} montmorillonite”} 718 EZojg} 3%, Wilding
T (1979)2 U Fol 59 = AEA opale] 19 siFEh
o &a £x7t AR ARG YUF =2tk &t

EQgA o Ao thio] He Sol& Fole BOH),, COs, NOsj,

fd
ol
&
o

AN

HsSi0ys, POs”, SOs*, AsOs”, SeOs”, MoOs” &3} Fo] oxyanion FE|S W& A
Eo] Bt} Sol2Eo] B FXHE= WdE NOsU Cl ol GH7|=
HE EEUA 284 Adr1des FAsE H5e] % ¥4I HSIO S

- =1
A% NOsol& 29| o8 7}A| oxyanionE°] B F= 5o &

b

grato] okr &
2} wk2lo] Qlth (Sposito & Shindler, 1987). So] F&e H|Eo] F&3} e o

23 FEHEW Apold EEAE FA ¢x U= wINES 53] inner
sphere surface complexations 3HA] HEZ, Fol29 5o F2& 38t F3

(chemisorption) ©]2til FEt}.

I 2 HRS ARbsEAT AA, i oxyaniond F

N
A
=
N
Hir
rlo
o]
T

A, oxyanion 22 pKaoll 7}7bE pHelA HUZ doju=
A, pKa @R £& pH ZHolME OHolL ¥ &3 Soleye] AAn ¥
w38k F7F W& Fole FFo] o Adva it
wol9 geF2 53] qiks FFAste F8& EY 7AHEEES 149 25
ol oxyanion#}e] ®kg-Ao] & OH7|Y H,0E ¥ R{ste EZEo|th
3} 3

a8 dsEc 23 IFvwY Ased

-5 -



#H4 o+ (Hingston et al, 1967; Toth, 1939). Giles & (1977)2 kaolinite
{(goethite {gibbsite =22 14+ FZ5go] Atk B3ttt

A e wge] fd Bl W, pHe FHEL W 2 9F
< PR A FFFS pHF S wel S7kske] oF pH 9.2004 HA &
2 Holn, 1 oo pHolM < F2eFo]l 43t} (Hingston et al., 1967).
A FHHFS Hole pH e Si(OHWY 13 ©]£3} pKa kel 9.79] =A%

ol

Eobo] $UHW s Fgo wael olstel T FF S IFL )
23 B9 ANE IS MAA GU BV 25 Frhe
2

< 37714 (Richard & Diana, 1964), pH

)
riu
of
oft
o

Yt A= K3t (Lee & Neins, 1992a; Lee & Jung, 1996).
21 E-A ol monosilicic acidH B E EFEH1 AEA YA olF
ste] 259} pH ¥HEO =2 polysilicic acid® F 3% ©] amorphous silica® = il

po
polysilicic acid 548 Zie Si-O WEFEE ZZAA X F2HY (Williams,

crystalline silicax™= 822 2 polysilicic acido|t}. ©]&2 A&
90%©] o] F a1 orthosilicic acidQl A EA} silicic acids= 8o =

8%E At Faloll= 05% FHrEch AU F49 o5 REFHE Hty
Ak W YR o]Fo] HERE BRI FAE isotoped] uHH77} 2
AZF 7ROE i &Y ol &30 R o]fT F flengE olF g AUt

A2A9 el did AT UAIANE dAE FEF
AEQD WA tiR&E o] FojFaL (Park, 1970; Kang, 1985), EwiA|ollx = A}

- 26 -



Fol A, 2Eal v AFdae FE ZARY AddFES Fer 74
Ao Wal A A7 Bol o] Fo Atk

Fyugtel e b Hlgo] tE A= 19609t FHHRE 1980d W F
H7kA] wle] sl Eo] o] FoF o™ (Lee et al, 1986; Lee et al., 1986b), 1980
Ao S9kREs At Wl mel waEed digh Al 88 T ATt o F
o]z|3 it} (Oh et al, 1987; Oh, 1986). 0l ZTHIAHE AAELGY AP
SAl EGY FAETA FF SUF 2 A AHES HHOE FFEH AR
ool wel ke g Aol B EolAa e Aotk gl A
= AAE A&l talde A9 o] Fox Aol gluprt A2 18A A&Fd e
degdo] tFEHAA doARE g FAke] &3 AF7E @o] o]Fojx i
(Lee, 2000), 7t M= 4k HIF 9] o] §o] Bo] sojufal QJth

Holl tidk FF4bd vz AlS EFE XF7HA oy Hopdla] o] Fojx 1
ATH (Kang, 1984; Lee et al, 1973). 1A WA =&5S WA= &347 A
M, A2H EFET X st A A& HY E9Y A 2
StATH (Kang et al., 1986). $+HH Miyamori (1996)°l |3t =E el
&t EFY Ao S E ] chemical stressoll e WA = & 2@
7Y, pHS 1A, 5% 54, AF5Ad AxA T 837 EH stressol gt
AGE FAIIe Fa3 7IsS Za ok s

Hol #FAo] mXEe 4] @] WlsiAE Miyamori (1996)9F Kim &
(2002)0] TFAHA Hlgo Algow AAio dHr HAELES F/HARC wE B

kol
B
i

Ma and Takahashi (1990a)= U4t A stress ZZAA F4HY F&
Hel Bl SolA #Fsiet, 1Y 3EeE ST B v QL
AN W A dEFTS FA8 F7HA7IL Y S5 FIAFAGL
v, e EF MY fFRECdE TS HAA Foen, kg e

A Frolw GG MAA Gk 4714 FAre 8 EFE Mn

Lo 4
o AN

e

Eloh
EN
o

- 27 .



—_
Ne)
\O

*

o
po
flo
=
>
o
fincH
=3
rd
=2
i)
)
it}
o
fu
X
n:&

N
o
>,
Y

| H3 webA J54
£ A7 = g o] Folgo] FAle =3E AT fdiler &

& olg &S Eo|7] WEolY (Kang, 1980). &
FAH s 713}

Jhu
o
_?l_[
ol
o
ofN
N
>,
> X
o
T
o

al., 1997; Lee, 1993; Kang, 1991; Kang, 1985).
B Z329 cuticle-TFAF 25F 8 A& AA7F 2HE F Qe cuticles E314
ZRHE S8 4L T FaHT 3% 29 4 AT (Yoshida,

Y

Ago =

4

1965). olelst A= AEA ] WF 8 2EH 25 AsA e w T4k 4
EAe WERZFE FFse BET ko] AsA E ZolEE S FiE
S Aotk AN "Hs FUHAIIIE B S AsE wtol He Aol
AAES & F U3, A Algoz R 2EH vt BEEEY 5 bar oAM=
Farit AEAe A B o]t 53] ] o] "WolAd 99 At
Fita AEdA F718kA BYh (Yoshida, 1965). EZZANME 2k Al &0 2
NFS 14% =L F A=, oA F2F JAY T+ o

Al A3l 71Q1e=

H7re 7HA]

Au=d Fx WH3lo] WE leaf conductance AV} wWEx 7] =7}

AZA % stomatal conductance”7} SolA| A o] FAibgo] TAET o=

ob7|Ee AMEYW AfE FEE A ASoZ AEE HAgo] FUhEY v 2
Holl AFES 2A b (Agarie et al., 1998).

7143 EF 84S et wrbd AEE A A&l mE S5

=

B AAZHOE W E 10-46%, 53] v=olA 21-46% 2] 714 =&

(3

_ 028 -



2 JellE AoE BuEa ot F, B, LFEFAME 10-15%Y =+, A
garidlMs 5-13%, BIS 15-25%(F=), oldAe 3-10%, EvtEAAE
82-91%, dv= 4-8%° STE A4 7HAJH EvtEANE ZAE FoAA FiHS
7V AA FFstAXE NS § QAT #do] AX FRFe AHHOT ATFS
FA Dt (Kim et al.,, 2002).

T 5 AEASS FEFF AEAAA AW HEA 229 R 2x99
VAE B 38Tolste 7] xdlMe 14t FFo2 24 2=7F 5
U 43-48Col M= vt Ao

N
>
N
)
fo
Jz
=
N
Y
N
Jy
=2
o
£
r]I.
olo
o
=]
[
>
ofo
o
fru
A
X
i
Auj
T
>
=
N
Y

T wE ASe wold 4BHoE Wahie UF WYL 2= dHu
£3) a0 BPE FHOR B ARE FUANYOR Iz ¥ 2EY
2o YF A At AX AT /)T WECE Yvhe] oE 9 REA 7

A, 2 % Stalk borerd] WS ZEA H il Augustin grassoll A= gray leaf
spotoll, Paper daisies®] Black mold¥E, Sargent carbapple®] BeetlesE, Cocoa®l
/& Theobroma Cacao W<, A #ZEel Hy], U, 2449 Bean, YAZE<]
L2o]e} B7], Paper daisies, Snapdragon, Fu|d A= JA7}FH S FRAY (F

%<, 2001).

9] (Cucumis melo L)= il 7AZ3 ofZ g7} YUAIZ (niger)d At 7|
o} (guinea)”} ¥AHA = Auj ] Z]dolgt= Mol FH ek, 13} AujF 4
< otz g7t dFolal, 23 FAAFL QxS FxoE dEA Utk Fe
< 3 olFJES FH Mo BEo] HYa, UM AFANTH
AujE o gtow, #A s HIRG FHH ESACAA A= Tt
(A5 Fe Ao FAFTXZF, 2004).

vt A Fele= tE A H=dd mla) o] 7] wWike] Be

E7FlA Auistal floew, FAkA= AR AF, A, 43 T otk Fele =

X
d

(o,
ofN



A A e ek Al Ao o) AabEa lon, =X Aju] WA-E 19979 1,196 hadl
A1 2003\ 372 ha® F243] ZAstd o, AlEA WAL 1980 o] F A}
Hog Fr7late] 19970 9,199 ha, 2003 lE 7,359 haoll €3ttt (5dH
SHY T8 FA, 2004).

Al Foll Fejol FAs= o W= Bt

=
=
Agd ATHY, @AW, 29 So glow

r

i
ok

, =T,

HdE FEeA £ A=Z A7t 2 etk (1FAH, 1999).

rlok
N
)
-1m
o&
=t
flo
D)
ol
=t
A
>
A
5
~
(@}
Q
&
lo
ok,
N
)
=l
)
e
5]
<
@
as]
5
Q
(@)
]
Q
&
=2
b
QL

of o3 A=A oS g H wel, &, AR, iy 5 oo
g NFdA ArEe] A ATHE AMdel tig Roldlen, B W
715E BE Y olFRH fEvet AAtel s bl i o
F7F AFEdEE, ZutdE W [

olze Aol AZH A a2yt AT 9 V)FAE dE A A7E &
< A= Bstal AEd JRHAeH, @A AR el 715" 87HE
TS & 110F1H, 7IF4=L A JA4 =9 oF 11.7%°) D= & 38852

2 BRuHEY

b4t/
H
=
£
)
2
-1
r
—_
\O
D
o
L
=
-
=2

(e

ANEE, 1997).

HE
S FFENYFORZAN FAME AEZRF T zEky, 2
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AgEed, #70 YuAR gy =59 A 9

=
o st Fe F AL A b AFE GBS BAFHE DA

-1 =
A Wi 48 A% FAAAE et @AEETe HE 213 2
AAE gout, NFAEY FEL WAL, BFHS FEAIM, 5F L F05

=~
&9 S71 AR BEad T HE oA, e FFF A4 FALE 2

BAe A¥ Z7EWe] WARE W Fe %@ Wue] wolm, WA B
AAHY 9 AAG] T4 WAow AU F HGRE Fwste] wAtdh

ol
H
bRHe SR, R, B8, g6 A% 5 A9 BE AuAsed WAl

rlok
N

4= , 1985, AA9 5., 2001), AW FAA,
A= B vFes o AW 2 GAER (NE 5, 199, 19%; °le A
5, 1999; =43 - XA, 1998; Menzies et al., 1991, 1992; Ruveni et al., 1995,
1997, 1998, 2000a, 2000b; Samuels et al., 1991)¢} Zu|YE-S o] &3 3774
o] A=A Ao B3 AT (AEE, 1994; Abo-Fouler et al., 1996, Elad et
al.,, 1998; Urquhart et al., 1994; Verhaar et al., 1997, 1998a, 1998b) 5 ©°| S35
o gto, dA 3A/tEHe WA= R 3 vEoly Demethylation inhibitor
(DMI) #2-& AtA] ARgell o35 3183 WAlol oEsta e AGoln 7%
JE kel o)EStE §8F WAle w&E Ui RA A, AFE kAo digh
WATTe 28 2 A 31 T B BAHS o] AlA fer, woke
o ARROl Wk dnk AHIAEY ARG HAH o AAL AT (2L T,

31 -



2 ES g4 Ul wd Edolth. AEd o3 FrEHE
TAa9 Fele SiOH)solW, EUF 9 Si/Al - Si/Fe HlI7} 42 49 &471
S7hghe} SRRt o] Zle] A& A WA= dFS vH|etal old #F AT =
Hlekslt} (Werner & Roth, 1983). W9} 22 FA sz A& He 471 2

F A2 AFHT Atk F, ve) A% Fa7h REsE 4Pl $RE YA

(Lewin & Reimann, 1969). 18|11 EvlES} ¢o] 5o ZAEQHL

TAa7F dF A5YALE 93 A 3 = (Miyake & Takahashi, 1978 ), EvlE

o] A MFAN7A = 2o FES A9 A doy, ] olF vt
Sopd <leo] Aol GFF oA Keta FEAG AAo] xUHH ALY B+

o= AAo] EFsA= AoZ BiEo] It} (Miyake & Takahashi, 1983).
Trae A=A st o ada A2 st 34 Hed @Ag dE

M= MExed HAE FS Pt (Parry & Kelso, 1975). Epstein (1994)

=

oA st FAH= 4 FHe T2 FHIFY SO NHO Fv= @4
Fejoln, det olf g FEE FHHW e vlo]THo oA ArmHA B

2) A 3 3
FA7E Ao g HIE o] (Adatia & Besford, 1986). @A A Ed A HF4&
o] B F2F A8 FUke #™EES 7HAI o] Wl sk AEdo] A

stEe Aoz 4#A Atk (Volk et al, 1958). WHhZ AAF A EoA 4o
47 Aol A9 gtk (Dayanandan & Kaufman,

A, 445 Hol FAE AR =Quel 99 Malrt axe P
o2 Yehgtt (Ito & Chiba,
1994; Miyake & Ikeda, 1932). Yamauchi and Winslow (1989)+= f&7F F

- 32 -



il gtk oA FAstE o AExe #Hdde AYS ol & Bk olyg,
Hedol HAT Fol= AEA HelMe] AR S22 JAATI= AE7HA
stEE ¥ WS A JANTI= A2 dH A JT (Samuels et al, 1991;
Sherwood & Vance, 1980). L&y} o] gt ZFE9o] A tigh F49 F&
& A 71FE ok Z WA dA &

AR e T AT FAA Y FasA d4sw dE Qe
=

Smithson, 1964). £3] A4 A

Aol AsA=H, ol FA4E A& AA aRE £ F JY (Idris et al,
4 g B T T s 29 & F e AeE F dHA 3

g}, Bedo]l IAT Foll= A=A ol AHH F4S AAXII= 287t
A oz B BAS IA A= RAeZ d#HA ATk (Volk et al, 1958).
ol g Ao A 53] guAHIE Fote] o ZAEd st oo AT
Aol 93] AAGEAT (Belanger et al., 1995; Bowen et al., 1992; Menzies et

lM

al., 1992; Saigusa et al., 2000).

2. BAA

el @A A fae 483 B RE HE e AP

Qom, waE e FAA MR Age ofy AFHA %3 g Aol

o a2y o], b He, sHF 5o B Ak HIEE AlSskd wolA e}
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M 3 & AT

0t

LA

0t
0
N
H

A 1A Feo Wik 4 Hlg AlEeE A 2
E 54 He

1. &7 432 vlg A 59 B ESFY FaETAY F

BE AT A9 e Al ZEwke] 440 FUHE oo 2001 AR
ZAFS Tt b @Y AME 9 i HlE AR AEe AHgd] e
T U 2 BFA LA A4 aAE AetHen, dExA o A
FF B Fe S AFst BEY T FEMS FEHR A= M FF
FE AT

<Table 1>¢] UEbA 7213} Zo] AN F7He] 80%7F H4Hd HIEE AHE
st JRew HiF 50 kg/10a FEOZ A& JE Aoz ey At
A v Algo] el A%, £7F B Ao FA a3 HaEaA A v
A Aol gtz FAA WS YEhd F7F7F B3kt <Table 2> UE}
=2 e g kA

Hg9 axs dAser, #Has] 2 A axs AT §7F =T 50%l

£
P
:\_l‘
mi
S
B
>
0%
off
X
lo
o
I
N
e
o
lo
ol\
r
p)
o

AN E7F 2N QAT EF FY FETA FEFS 1 N NaOAc &

g3l FEF39PoH, 30-300 mg SiO/kg HWAZ ZAME AW HH

A FEFE 158 mg SiOx/kg olATh Fe] 9 T b L 26-161% W

AZ ZAEY O Ht 6.1% oAtk Wl Hls] dutd oz wAE ik FF
s

o
o
pW
rlo
poy
o
fu
2
)
R
%0,
o
)
fo
4
=
_>:4
N
>~
>
it}
i
o
e
fz
rd
S
g
Lo
=
2

g RE FA G B I Fo A4 I BAE B <Fig. 1>
gtk BAReE fo4 9t FUIAE dehiA Fgor, 53 £
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2. Z9 g EFY FETA 4% R HF FEFE S 9t

(Lewin and Reimann, 1969). 74t Hl5 9] Al&d & Tve= oy A1LAE
o] AFZAHZE Z ¥sx o™ (Datnoff et al, 1997; Okuda and Takahashi,
1964; Savant et al., 1997), $-2lUetll = 19700t ©]F wo] g F4bd HlF
o] A& 1 JFe| tigt A7 EAHOE AFEHJT (Park et al, 1971;
Park, 1970; Lee et al., 1973). f-glyetoll A= 1967d7HA] =E ol A Hol tis)
05 N HClE °]&3 #Fat F28Hol AR-H Y. 28y 05 N HCle] ¥
o g FETAFS FEEAqdo] HIHA o]F dE
o A 7 &¥E 1 N sodium acetate buffer (pH 4.0) FZWHol AFSHA HAoH
(Imaizumi and Yoshida, 1958), °©|% &HdFe7|edolX o]E WHste] ALE3

Ay
oL,
o
-
N
=2
rr
Ars
—d
ol
1
=

i

3 o} (Park, 1970). 1 N sodium acetate bufferE ©]&3 W& 05 N HCI
Zzu Rt WRe A Sy EGSiT A #AE O F Ugd &= 9gs
WHHe] i o

o} 7} A whzLEof T gk F4
H|E3 ofg] 7px]e] wrzbEof #4bd HIEE Al &3l e o] F7F do]
IR A vge adE JdASIE e AAolth 2y wE digk At
A vz HAAAGFFIY FETA ST UM F de ol Y

JA &t

ol thstel AW AEHT Qe R A FEFL P WU viase] F
Sl UE EF FETFL FFS BT F AE PHe AP olsh I B

ool et A EFFAEAFA FES AA3ATH
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7hES 2 F9 d ANE

BE AT FY ALAN A9 39S deste] 247 A F] XE (0-20

cm)E 2002'd 42l AHAT. AHE Ede] dv-Fd =3 dS <Table
4>9} Zgth. pHe 1:5 water suspension|A] 183 F7]E% @S Walkley-
A= o
Bl diFEe] EYS sandy loam T loamy sand9] EAS HYow 1 N
sodium acetate buffer (pH 4.0)2 FZE3 7142 30-487 mg SiO,/kgel 9
2 YEstth

EY ARE AHT 71 HIdshe2oA S Asd Fe o AEE AF
stAem 60°C Ax7]dA 2d & Faste] EHXNEE AT

Black Wi o2 =434, 22 4077 and 5130 g/kge theah

oL

F FATFHS FEFH) A AL AFHD Qe Be 6 e WP wms

ZHAME 5 g& 200 mL screw-cap polyethylene bottledl & 7131 0.5 N HCI
75 mLS 7}8te] 30°Ce] &Lz7o)A 250 rpm e & 6087 ZEEle] Whatman
No. 42 filter paper®2 333t}

2) 1 N NaOAc (pH 4.0) €9 H&

FAAE 5 g2 200 mL o] £7]2 1 N NaOAc ¢%& (pH 4.0) 50 mL 7}
3ol 60°Ce] FexolA 250 rpmOE 90EZF X&aly W 58 FA

21 & Whatman No. 42 filter paperZ &35} %]t}

N
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<Table 4> Characteristics of the soil samples.

pH Available  Organic Particle separate
Sample .t Texture
(1:5) SiO2 matter  Clay  Silt  Sand
mg/kg 8/kg %

1 6.1 140 23.6 11.7 38.5 49.8 Loam
2 6.1 113 16.5 9.1 25.8 65.2 Sandy loam
3 5.8 47 221 8.9 25.0 66.1 Sandy loam
4 4.7 41 19.7 8.3 26.7 65.0 Sandy loam
5 5.2 61 22.7 14.9 39.8 453 Loam
6 6.4 244 248 10.5 284 61.1 Sandy loam
7 5.9 177 18.5 8.1 16.8 75.1 Loam
8 6.9 164 13.2 121 37.8 50.1 Loam
9 6.2 219 20.6 121 38.4 49.5 Loam
10 6.2 392 18.7 9.5 21.6 68.9 Sandy loam
11 5.2 54 20.9 17.1 42.7 40.2 Loam
12 6.6 248 229 14.9 39.7 454 Loam
13 49 41 16.8 15.1 40.0 449 Loam
14 7.2 309 22.6 4.5 13.2 82.3 Loamy sand
15 7.0 277 10.2 10.7 23.0 66.3 Sandy loam
16 4.0 30 21.1 13.1 38.0 48.9 Loam
17 6.7 229 9.3 9.9 22.2 67.9 Sandy loam
18 6.9 365 9.2 6.9 11.7 81.4 Loamy sand
19 5.5 227 9.3 10.1 16.8 73.1 Sandy loam
20 6.4 453 11.9 225 39.5 38.0 Loam
21 3.9 51 14.1 219 25.8 523  Sandy clay loam
22 5.8 123 5.6 6.3 11.6 82.1 Loamy sand
23 5.7 195 51 59 12.4 81.7 Loamy sand
24 7.2 284 11.9 7.3 21.9 72.0 Sandy loam
25 7.2 195 12.6 49 16.7 78.5 Loamy sand
26 6.5 151 13.2 6.5 225 71.1 Sandy loam
27 7.0 333 8.3 1.9 279 70.2 Sandy loam
28 6.2 143 7.5 41 13.1 82.8 Loamy sand
29 55 76 30.0 15.7 39.6 44.7 Loam
30 6.8 305 23.1 13.3 39.4 473 Loam
31 5.5 77 5.7 13.9 229 63.2 Sandy loam
32 7.7 295 8.6 41 11.2 84.7 Loamy sand
33 7.6 487 125 121 23.1 64.9 Sandy loam
34 6.7 289 14.3 9.1 16.8 74.1 Sandy loam
35 6.7 254 149 8.7 234 68.0 Sandy loam
36 6.7 337 12.2 13.1 28.6 58.3 Sandy loam
37 5.8 77 9.8 9.5 21.0 69.5 Sandy loam
38 6.7 260 6.2 8.5 22.0 69.5 Sandy loam

T Extracted with 1 N sodium acetate buffer method.
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3) Citric Acid 1% £ H&

FTAAE 5 g& 200 mL screw-cap polyethylene bottleo| &7]3l 1% citric
acid &9 50 mLE 7}ate] 30°Ce) &ex7olA 250 rpmo & 120837 X&stw
24X A & A 607 FE3E] Whatman No. 42 filter paperZ 23} %
ot

ol

4) Water I =

FTAAE 5 g& wide-mouth round bottle®] &7]31 demineralized water 50
mLZ 7}8le] 30°Ce] ez oA 250 rpm e & 120%83F N &ata 2443 A
% oA 6073t F1 83t Whatman No. 42 filter paper2 o231t}

5) Tris buffer (pH 7.0) & A=

SAME 5 g& 200 mL screw-cap polyethylene bottleo| & 7]l Tris buffer
(pH 7.0) &4 50 mLE 7}3 F 10-20% 3t E€h 2 F 30°Ce Lz A
250 rpm o2 12023+ WEstar 24413F A= F thA] 6023 &St Whatman

FSA T

ol

No. 42 filter paper®2 o}

6) Incubation method
FTAAE 5 g5 200 mL screw-cap polyethylene bottleol| %7131 F/F 50
mLE 7}gF ¥ 40°ColA] 7Y€ &< incubation & Whatman No. 42 filter paper

2 e

2

oh B4

Ztzke]l B4 FEIAF FEWHOE FEH AR HIAHOoE EASAY
(Hallmark et al, 1982). &% 5 mLE 50 mL volumetric flaskoll 7131 1 N
HSOs &4 10 mLE 7Fsted 4AHd38tA17] Tt 0.3 M ammonium paramolybdate

tetrahydrate solution 10 mLE 7}3l1 S/HFZ §HS LFUTE A4S & &
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etk 102°] Z#HsE = 400 nmoll A spectrophotometer (HP 8452A Model,
Hewlett Packard, Waldbronn, Germany)= H| 2} 2 #3s} it}

el o A8 F4F 3 autoclave-induced digestion methodE ©]-8-3}
B39 (Elliott and Snyder, 1991). A& A& HEZF 100 mge 50 mL
polyethylene tubedl ¥ il 50% H,O, 2 mL®} 50% NaOH 4.5 mLE F7}3t4
autoclave (HS-60, Hanshin Medical, Bucheon, Korea)ol| %31 & 126°C Z ol A
A7 Bt BastRoem 1 A48 Whatman No. 2 filter paperZ o33}t
o 1 mLe] 1 N HxSOs 5 mL¢ 0.3 M ammonium molybdate 5 mLE 7}3}
, 2%¥% 20% tartaric acid 25 mL® 1-amino-2-napthol-4-sulfonic acid
reducing agent 0.5 mLE 7}ste & && o 30%1F EAAZH O™ UV-VIS
spectrophotometer (HP 8452A Model, Hewlett Packard, Germany)= 820 nm]

=2

EEEE LT E L

g FEFS AR wme} B UF HF FEFL 53 F7t

zbzte] ESFAETA FESHHER F29 1A T2 <Fig. 2-7>0 e
Qe SAYHEE w9 Z xto]lE& Btk 05 N HCIH 1% citric acide] 7
T & FEA9EY X B2 A4S FE2H o water?) Tris buffer pH 7.0

et o
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3.5

30 ° 1 N NaOAc (pH 4.0)

2.0

Plant SiO,, %

0 100 200 300 400 500 600

Extractable soil SiO,, mg/kg

<Fig. 2> Relationship between available SiO, extracted by 1 N sodium

acetate buffer and SiO; in oriental melon leaf.

35

30 05NHCI °

25+

151

Plant SiO,, %

1.0 +

0.5

0.0 1 1 1
0 1000 2000 3000

Extractable soil SiO,, mg/kg

<Fig. 3> Relationship between available SiO, extracted by 0.5 N HCl and

SiO; in oriental melon leaf.
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301 1% Citric acid °

25 ¢
X
S 20t S .
Z . .’
E 1.5¢ e0® [ ] ° [
o * ‘s R

1.0 o o9% " g®

L °
05F o .
00 1 1 1 1 1

. 200 400 600 800 1000 1200 1400

Extractable soil SiO,, mg/kg

<Fig. 4> Relationship between available SiO, extracted by 1% citric acid

and SiO; in oriental melon leaf.

35

3.0 Incubation method °
. 257
=
a | °
o 2.0 ® .
) )
= .
g 151 ° % e % °
= ) . "o

LOf ' ‘e

[} [ ]
05 ¢ « o
00 L L L L
0 50 100 150 200 250

Extractable soil SiO,, mg/kg

<Fig. 5> Relationship between available SiO, extracted by incubation

method and SiO; in oriental melon leaf.
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35

3.0 r  Tris buffer (pH 7.0) °
2.5 ¢
X
& [
=] 20 * . o o
7 * °
E 1.5+ eeog4 .‘ ° ~ N °
~ * LI - .
1.0 o o%0 *, °
Y [ ]
0.5 r N .
0.0 1 1 1 1 1 1 1

0 20 40 60 80 100 120 140 160

Extractable soil SiO,, mg/kg

<Fig. 6> Relationship between available SiO; extracted by Tris buffer (pH

7.0) and SiO; in oriental melon leaf.

3.5
30 F ‘Water (]
. 25+
=
a | o
o 2.0 ® . . o
o= °
n °
e 15+ e
E .*’:’—-'—'7 o (] ® .
R o. ¢ b °
1.0 + ° ° s % ° o
o °
0.5r ~
00 1 1 1 1 1 1

20 40 60 80 100 120 140 160

Extractable soil SiO,, mg/kg

<Fig. 7> Relationship between available SiO, extracted by water and SiO;

in oriental melon leaf.
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Autoclave-induced digestion methodZ ZH® ¢ A T 4 FF

430 g SiO:/Kge) W2 Uebdth (<Fig. 27>). F9) & F9 A FFe W

9 Fo] Fakgarel mate] vgton} Ao W4 F719249 Ca, K, N 59
F Fguchs 24 et
7 FEuyEs 238 BY #2993 F A4 dude @

AE <Fig. 2-7>° YERH AT 1 N sodium acetate buffer®] 735, 7184 EY

TRl 120 mg SiOx/kg olstellA e ESF HAbgtEo]l SrtetdaA el 9

o JrrkgtEe]l Frlste A¥S EHAoH A EY A E 120 mg

SiOy/kg ©1’d] WelolME e A FY TAEFS O ol FUHetA ¥= A

e B}tk Citric acid 1% 59 8¢, 7IA EY 1ol 748 &+ 5
b

o o Fo A HE SUEte 2SS RY2oY 1 N sodium acetate

A FEHo R 7 HAES Aow wdHEHY 05 N HC, Tris buffer, WaterE

o] 43t AH %3} incubation & =Z3= W SO Bk 2o] 7184 FAHE

ES
de Lima Rodrigues et al. (2003)2 H| 9} ABFFE Awjst= 1377149
Florida E%°] W3l HFa7ak FEWHES vusd+d, sodium acetate
buffer®} acetic acid”7} T3t Eoko A A A3 FES oz AAIFEATE 1811
Barbosa-Filho et al. (2001)> Wol tjdle] B FEFA FEYHOZ 05 M
acetic acid extraction, citric acid 1%, deionized water, Tris buffer pH 7.0,

water-bath shaking, incubation with water for 1 week at 40°C, and incubation
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<Table 5> Correlation coefficients between extractable soil Si and oriental

melon leaf Si in the soils of relatively low extractable Si levels."

Number of

. Range of .
. soil samples .. Correlation

Extraction procedure . . extractable Si in -
included in the . coefficient

. the selected soil
correlation
mg SiO,/kg

1 N NaOAc buffer pH 4.0 11 30 - 113 0.712*
1% citric acid 18 338 - 609 0.066
0.5 N HCI 10 305 - 988 - 0331
Incubation 17 10 - 98 - 0.181
Tris buffer pH 7.0 18 9 - 59 - 0.159
Water 10 27 - 40 0.280

" For this correlation analysis, authors selected soil samples containing relatively low
extractable Si levels where a linear correlation between extractable soil Si and oriental
melon leaf Si was expected.
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3. XEGANA 43 vz fFaste EYdRES wY &5

2 vl et dedFda® dAFHL lons B s 37 T
HE feide b mlErE deHe s ASHa vk EAEd o b
Hlge] Al vt A5He"

e wE G35 HIlde o ey AFHoE gHEE A

SRCAAME 2 A8 &7t 7
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i &%, pH B /71 FF 5] b HlRe faste dFS 7
E
b

e nesgon, ofE SHA olE mole W

EY 4 TFHE A4S AFE dizbaa $gde] FelAg vdshes 1ea o
Tostuel Jduistn APEGNM FAESS AFAAT EFe A F 2
mm Ao FHAA AFo] AFE3IHR o™ o]5stE EAL <Table 6>3 3t}

T4 W EE 100, 200, 300 kg/10a2] 3 FFoz Astda, FAE HlF
200 kg/10a o= EH 1,000 kg/10aS A A2 APTFE W2 FIoH
pH 70 ZF%F A3 AHeFE APl EFAIAHT (<Table 7>). #4H2 HIE=
TR B 25% 9] fellen, Hule FaFEE aga A3e Ao
H CaCOsE 747 AHgetith. B IR 500 g°ﬂ et Z42e] A2 s shleH
A 3 BHEo2 APS Fds. Ak WlE, Hul 3 A3 Age

E 10 em Zolst £49E 12 g/em’E 7FSE 3o AXEIHT. EY pHE
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7002 A=Y 28FHE M3 F2 deFAdYer Feen, EY A
3.21 g¥ A=ttt A=

°] E¢& polyethylene film bagoll o} FE&FS 10% Helz x4dsta, A

71 FF AeolA dEHoE 60Y FQF Byt AVIER A HA

sfo] pHSE RETAY FF WSS AR

B, C, D 500 g ¥ CaCOsE 5.97, 0.46, 10.18,

3
N

Ea

o2

N
N

<Table 6> Physicochemical properties of soils used for the experiment.

<

I~

pH Available Available Organic

Soil” (1:5) P,0s Si0; matter Texture
-------- mg/kg -------- g/kg
A 5.9 617.8 281.8 18.9 Sandy loam
B 6.1 5.9 93.8 12.0 Sandy loam
C 5.8 409.9 40.2 26.3 Silt loam
D 58 2422 166.2 22.3 Silt loam

% Soil A, collected from a plastic film house of oriental melon in Daega, Sungju; Soil
B, collected from a plastic film house of oriental melon in Yongam, Sungju; Soil C,
collected from an experimental field of Daegu University; Soil D, collected from an
experimental field of Yeoungnam University.

<Table 7> Application rates of silicate fertilizer, compost and lime for the

different treatments.

Application rate”

Treatment

Silicate Fertilizer Compost Lime
kg/10a kg/10a

Control - - -
Silicate fertilizer I 100 - -
Silicate fertilizer II 200 - -
Silicate fertilizer III 300 - -
Silicate fertilizer II + Compost 200 1,000 -

Lime - - for pH 7

¥ In the experiment, 500 g soil was used and the actual amounts applied in the soil
were calculated on the base of 10 cm soil depth and bulk density of 1.2 g/ cm’.
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. EF olsehy % fEFL FF 24

EY pHE 1:5 (EY : HO) @5 el pH meter (Mettler Delta 350,

Mettler-Toledo, Urdorf, Switzerland
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s
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flo

Walkley-Black H-& ©]-&3to] Ao, a9 &e Bray No. 1 Ho g

%3t ammonium paramolybdate™ 0.2 AAIA 3 720 nmol4 HP
8452A spectrophotometer (Hewlett Packard, Waldbronn, Germany)Z =7 3}%
o §E7F4A FEe 1 N NaOAc (pH 4.0)8 FZ3H9] 700 nmol| A Bl o =

2435Th B4 micropipette WHOE 97 RIE 2ASte] 2L
. F44 wae fuas

FEFL FF @ olgetn SAo] e wEdN F4A NEE FEEL
A & EF T FEMAY FF WstE At <Fig. 8> YEh AT
Kim (1982)01 FHEAe) 27) HEHEES) S W2e 159 o Fot B4

ol AU 7HEBHAL a1 He F Azl FFBFEE P FATL
o] Wl ARL HYOH, A

3
5
A detdrE sto 409 olFole M A b3 FEAA B

AC)

A
T dHgle]l A HEE HYFoEAN EF FEF FFS AHFE H
#lsted F7HetAth <Fig. 9>l YeRd A3 o] 100-300 kg/10a F+F] k2
g o Xl MY oA A B FETF FF Aloldle AAA A
ABAE Holmg A FFdd BAglel #4HE v fast dxe A
A dojue Aoz et EGE @A 2 <Table 8> UEY
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Fig. 8(A). Changes of available SiO: concentration in soil A with different
silicate fertilizer treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate
fertilizer 200 kg/10a; V, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate
fertilizer 200 kg/10a + compost 1000 kg/10a.
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Fig. 8(B). Changes of available SiO: concentration in soil B with different
silicate fertilizer treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate
fertilizer 200 kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate
fertilizer 200 kg/10a + compost 1000 kg/10a.
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Fig. 8(C). Changes of available SiO; concentration in soil C with different
silicate fertilizer treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate

fertilizer 200 kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [}, silicate
fertilizer 200 kg/10a + compost 1000 kg/10a.
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Fig. 8(D). Changes of available SiO; concentration in soil D with different
silicate fertilizer treatments. @, Control; O, silicate fertilizer 100 kg/10a; W, silicate

fertilizer 200 kg/10a; v, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [], silicate
fertilizer 200 kg/10a + compost 1000 kg/10a.
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<Table 8> Regression equations for the relationships between available soil
8iO: and silicate fertilizer applied in different upland soils.

2

Soil Regression equation® r
A Y = 0.9545X + 276.5 0.9877**
B Y = 1.3372X + 93.16 0.9916**
C Y = 0.9661X + 39.73 0.9911*
D Y = 0.9763X + 1438 0.9947**

? Y, available soil SiO, (mg/kg); X, silicate fertilizer application rate (kg/10a).
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Silicate fertilizer application, kg/10a

<Fig. 9> Relationships between available soil SiO; and amount of silicate
fertilizer applied in different soils. The available soil SiO, was measured 60
days after silicate fertilizer application. @, soil A; O, soil B; W, soil C; v, soil D.
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2] F 60GAd FALE AHEE EG FaETF oA ke AHEsHA
e 27 EYY FaT FFS A g2 A A4 vs2HE S
3l Ao g ®y kA Hlge 71838 AT S A2Ee] <Table 9>9] UERY

, 5381 EY BolA 7183t vt e E4F HIgt A UYEwEth EY B
B FaFel wig- k=, AR Qe FRFAFAAN A2 BA
TA A ATt (Baek, 1983). fra14Ee] FHafo] & Ego Hlgte] FaRILMS]
o7 &old Zoln. wekM FASQ
Abe] ko] e EckolMe AHE® Ak vz shEst AdFeE =
2 ydddEd. 2 A7 Ad, #2Hd vz sh8s A
91-192% WHE Yelgtoen, E% BS
TAFE B89 7183 AEE 11-13%Y Ao dddTh

gol e EgelNE el FHol 3
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<Table 9> Portions of silicate extracted by 1 N NaOAc 60 days after
application of different amounts of silicate fertilizer in soils with or

without compost.

Treatment Availability”

Soil A Soil B Soil C  Soil D
%

Silicate Fertilizer 100 kg/10a 13.9 19.2 9.1 11.2
Silicate Fertilizer 200 kg/10a 123 15.5 11.8 11.7
Silicate Fertilizer 300 kg/10a 11.6 16.5 113 11.7
Silicate Fertilizer 200 kg/10a + Compost 12.7 17.5 10.9 9.7
Average 12.6 17.2 10.8 11.1

? (Increment of available SiOz)/(Applied total SiOz) x 100.

T HIE 200 kg/10aol ERIE A AT A AR HE 200
kg/10avH-S A3t A5 HlwstH, EG a2 FFolA zolE HolA ¢
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}Th (<Fig. 8>). A7 HH A& E
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ez AN At} (Park, 1970). H FHule} EFMFAES F7)3F AL3HA
ZE2S A AgseE ASU wormz AHA EY HFATAN FES UR
150-180 mg/kg 7HA 7d&F 22T o do] A71Ha o 2y HT o
A BAE e AR HIEY] A&l F7F BANA RIME] o] FolAa glo
U A=l AR EG FRIPT FEol weA A doh A AR el
ATl EF FaATA o] 120-150 mg/kg FE=L w Feo] A Fo 4t
FFol AUAE Hole Ae=w WA Jon (vLx A7
F3E v A8E5S BW 150 mg/kg Wl EY FETA FFA o
74A 9] g B FAHE Hlgo] AFE AT olE AEE HW H
o

ol

£ A, B, C DelA Ushd 44 vEe] §u8 JEE neshe 7
MBS ANFE AFE B, <Table 850 vhehdl whsh gol 7444 R A
893 B GEFN G Alolel BAANA AL7} 19 S 2ASnE

25% SIS FH3 YT HEE 49U 112 g/em’] EE 10 cm 2]
o £3 AT A FHAMF (kg/10a) [B% FETA FF - 71E FET

Syt A FAHE HlgEe FE =ES Al&FH1 Jon, BESAAE
9 9ol AgEAoz 43 wael Agel AFHel gtk FHd MEE &

H= BAG Bayel Utk AEe] aPmel WA w4 wEE Aes

9 BdolA AE F44 vRl s BE pHAA A FE A
g g A5 As) F42 wael Aeh g7 o]FoiAct & Aol
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T2 vl g9 AglgFol wEHse pHYE S7Hstd o, & Edo] sty
E DAlME AdHog pH 71 Zo] ZA eyt (<Fig- 10>). o]=g pH
Wty ols EYHEE pH 5] Aolo] 7|Aste Aoz #AoEy 53
goll #Aste AAE 2l daire £ A7 ARge AWl Erisith
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Abd Hlg3 AP F e0dAdl 2ALE B pHE o] &3t wAHd HlgE A
4 pH W3t A& <Fig. 11> detlileon, EFE 3AZHY oz RH
100 kg/10a o F4t2 HIgel A7l #f¥sh= EF pH IS7HE F438HY
<Table 10>° YEPHATE A= 7F4HE HIF 9] A& 7] 300 kg/10a FF A=
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Ao Y, E¢Fe] 71 A Ee] & Afde abd RlEe A

= 8
u
i)
st

on o

N
(i
Lo
o
ko{:
=
2
1%
oft
o
i
<|
el
o
El
o
o
i3
N
&l
o

- 63 -



7.5

7.0 |
6.5
=
= oo *"— o, .
6.0
55F
Soil A
5.0 1 1 1 1 1 1

0 10 20 30 40 50 60

Days after treatment

<Fig. 10(A)> pH changes in soil A with different silicate fertilizer
treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate fertilizer 200
kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate fertilizer 200
kg/10a + compost 1000 kg/10a.
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<Fig. 10(B)> pH changes in soil B with different silicate fertilizer
treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate fertilizer 200

kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate fertilizer 200
kg/10a + compost 1000 kg/10a.
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<Fig. 10(C)> pH changes in soil C with different silicate fertilizer
treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate fertilizer 200
kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate fertilizer 200
kg/10a + compost 1000 kg/10a.
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<Fig. 10(D)> pH changes in soil D with different silicate fertilizer
treatments. @, Control; O, silicate fertilizer 100 kg/10a; V¥, silicate fertilizer 200

kg/10a; Vv, silicate fertilizer 300 kg/10a; M, lime for pH 7.0; [, silicate fertilizer 200
kg/10a + compost 1000 kg/10a.
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<Fig. 11> Relationship between soil pH and amount of silicate fertilizer
applied in different soils. Soil pH was measured 60 days after silicate
fertilizer application. @, soil A; O, soil B; ¥, soil C; v, soil D,

<Table 10> Increment of soil pH measured 60 days after silicate fertilizer

application,
Soils Increment of pH per 100 kg/10a
silicate fertilizer application
A 0.183
B 0.247
C 0.126
D 0.169
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4. XTEYQ pHo| WE EY 4+ 23
7l ES AR AF

pH7} W& TEGS B tis deEtisn dFxAZdAA AAsAH, F
A 5 2 mm Ao FHAA AP AHEEATE EFS 545 <Table 11> 1
ER AT

<Table 12>9} o] E<SF 500 gol FA 22} 43](CaCOs)E pH 6.5, 7.0, 8.0,
9.002 x4 & F e Fe A3 STFAYER Adet Asiit B
TE FFS 10% W= =4dsta, 2AE E42 polyethylene film bagell wot
A

F2-o) 2 shell 60Uzt HastEaA A7IE dAF AF st EY pH, &

<Table 11> Physicochemical properties of soils used for the experiment.

1) pH Available Available Orgaic
Soil (1:5) P,0s SiO; matter Texture
-------- mg/kg -------- g/kg
D 58 2422 166.2 23 Silt loam

% Soil A, collected from a plastic film house of oriental melon in Daega, Sungju; Soil
B, collected from a plastic film house of oriental melon in Yongam, Sungju; Soil C,
collected from an experimental field of Daegu University; Soil D, collected from an
experimental field of Yeoungnam University.

<Table 12> Soils prepared for the experiment.

Amount of CaCO; added

pH Level (g/500g Soil)
Control
65 2.71
7.0 12.72
8.0 32.74
9.0 52.76

- 67 -



. 48 B2 5 FEATS §F W

23] Hglo] W2 B9 pH W3leE pH 6.5, 7.0, 8.0 2HZFoZ X3S A7
& Agdde H3E pHEG A ZHEHAUSH pH 9.0 287 Ao Agde
sk I8 B gFsS FEI] nysA XA o
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<Fig. 12> Changes of pH with different treatments of lime in soil D. -@-
Control, -O- Lime for pH 6.5, -V- Lime for pH 8.0, -¥- Lime for pH 7.0 , -ll- Lime
for pH 9.0.
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<Fig. 13> Changes of available SiO: concentration with different treatments
of lime in soil D. -@- Control, -O- Lime for pH 6.5, -V- Lime for pH 8.0, -V¥-
Lime for pH 7.0 , -l- Lime for pH 9.0.
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WA 3% gole Avel o5 A4te FEES FWAUT (Back, 1983). 1
gu AwHE 744 NEE $4eT dE el 485 os £G4}

5
gepge] wit Qatage] Fuigth Atk (Choeng, 1977; Kim, 1970). T4k}
717k FAbete], B 246 9lolA PO B SiOs”

a6
71708 QG F AF st BEG AN FFS oA AT BHAE £4 =

Abskoitt.

A

<Table 13> Physicochemical properties of soils used for the experiment.

soit” By P TSor e Tewr
-------- mg/kg - 8/kg
A 5.9 617.8 281.8 18.9 Sandy loam
B 6.1 5.9 93.8 12.0 Sandy loam
C 5.8 409.9 40.2 26.3 Silt loam
D 58 242.2 166.2 22.3 Silt loam

9 Goil A, collected from a plastic film house of oriental melon in Daega, Sungju; Soil
B, collected from a plastic film house of oriental melon in Yongam, Sungju; Soil C,
collected from an experimental field of Daegu University; Soil D, collected from an
experimental field of Yeoungnam University.
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<Table 14> Application rates of silicate fertilizer, compost and lime for the

different treatments.

Application rate”

Treatment
Silicate Fertilizer Compost Lime
kg/10a kg/10a

Control - - -

Silicate fertilizer I 100 - -
Silicate fertilizer II 200 - -
Silicate fertilizer III 300 - -
Silicate fertilizer II + Compost 200 1,000 -

Lime - - for pH 7

¥ In the experiment, 500 g soil was used and the actual amounts applied in the soil
were calculated on the base of 10 cm soil depth and bulk density of 1.2 g/cm’.

sgom, 7 mgel 43 AFME AA gashanh

<Fig. 14, 15, 16, 17>. 43| A+ EY pHE F7F AA EF uFAiE 7}
3 oA fEUMN IS SVME AeE AAHY 235 Cadll 97 <)
cEth webd A3 Aud gt vs A

b EF QN JHEEE U8 1042 Aoz Budt Hul 87N fA

(2
K
o
9
o
X
QL
R
r
pa)
o
it
el

A Z7be gyl AAe] Qi Fe] 2 dBL VA Aoz AzHET

- 71 -



7 ARAT A FEEE B W A Fo] S/EFE FaR dEFS A
3= ¢S JeEhRAT <Fig. 14, 15, 17>. ©]= Lim and Beak (1983)°] #]A|3
HE AR HlE A o] 7|Ee] EYF QA 3 RBo Aoz o=r gol 4k
o] Ay 47w FAMAE HAstd LB EHAAD Ql4ke] FoiH oz R
7H83t @ Aog Holw AyFgo] FUEFE FAQIA FEo]l Haste AL
A g F7te A HlR FrEol e Cad FHFS F7HAVIE AR 2
o8 Cadll o QU4 i Fo] fakel o3 14ke] HEstR T o Al
AEERE Aoz A

rit
o

AR v g g Zo] B2U3 B ColA
S7he FA Y Bl FAQJIA T =
G vl B ow FoiFoR {718 FEFol gol, EX A3 A Hs

U

o] ato] f71Ed] o7 $FSol HEAC

-7 .



700

oo
=<
=
oo
E
g
=)
~
A< 600
=
=
=
=
>
<
300/’ —a . = bl a
200 . . . . .
0 10 20 30 40 50 60

Days after treatment

<Fig. 14> Changes of available P concentration in soil A during the
experiment. -@- Control, -O- Silicate fertilizer 100 kg/10a, -V¥- Silicate fertilizer 200
kg/10a, -V- Silicate fertilizer 300 kg/10a, -M- Lime for pH 7.0, -[J- Silicate fertilizer
200 kg/10a + Compost 1000 kg/10a.
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<Fig. 15> Changes of available P concentration in soil B during the
experiment. -@- Control, -O- Silicate fertilizer 100 kg/10a, -¥- Silicate fertilizer 200
kg/10a, -V- Silicate fertilizer 300 kg/10a, -M- Lime for pH 7.0, -[]- Silicate fertilizer
200 kg/10a + Compost 1000 kg/10a.
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<Fig. 16> Changes of available P concentration in soil C during the
experiment. -@- Control, -O- Silicate fertilizer 100 kg/10a, -V¥- Silicate fertilizer 200
kg/10a, -V- Silicate fertilizer 300 kg/10a, -M- Lime for pH 7.0, -[J- Silicate fertilizer
200 kg/10a + Compost 1000 kg/10a
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<Fig. 17> Changes of available P concentration in soil D during the
experiment. -@- Control, -O- Silicate fertilizer 100 kg/10a, -V¥- Silicate fertilizer 200
kg/10a, -V- Silicate fertilizer 300 kg/10a, -M- Lime for pH 7.0, -[]- Silicate fertilizer
200 kg/10a + Compost 1000 kg/10a
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<Fig. 18> Changes of available P concentration in soil A at different silicate

fertilizer treatments after 60 days of incubation period.

4.5

25 . . .
100 200 300

Available P,05, mg/kg

Silicate fertilizer application, kg/10a

<Fig. 19> Changes of available P concentration in soil B at different silicate

fertilizer treatments after 60 days of incubation period.
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Available P,05, mg/kg

350 . . .
100 200 300

Silicate fertilizer application, kg/10a

<Fig. 20> Changes of available P concentration in soil C at different silicate

fertilizer treatments after 60 days of incubation period.

250

Available P,05, mg/kg

230 . . .
100 200 300

Silicate fertilizer application, kg/10a

<Fig. 21> Changes of available P concentration in soil D at different silicate

fertilizer treatments after 60 days of incubation period.
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<Table 15> Characteristics of the soil used in the experiment.

Total Available Available Extractable cation

pH Texture EC . CEC
N P,0Os SiO» K Ca Mg
ds/m g/kg -- mg/kg --- - cmol./kg ---------
719  Silt loam  1.97 3.0 98.9 212 0.2 8.0 3.2 12.5

<Table 16> Treatments.

Fertilizer application

Treatment
Silicate N-P,05-KoO-Manure
kg/10a kg/10a
Control 0 18.7 - 6.3 - 10.9 - 1500
Si-1 100 18.7 - 6.3 - 10.9 - 1500
Si-IT 200 18.7 - 6.3 - 10.9 - 1500
Si-IIT 300 18.7 - 6.3 - 10.9 - 1500

Hunter's color valueZ Ztzt ZAsIgoh Ay Has A357He fFode

Duncan®] tE@4H S o &5t A5
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<Table 17> Effect of silicate fertilizer on the growth of oriental mellon.

Date of Stem Stem  Number  Leaf Leaf
Treatment . .

measurement length diameter of leaf length width

cm mm cm cm

Control 24.1 7.0 19.8 9.2 10.3

Feb. 28 Si-1 32.7 7.0 22.2 9.2 9.9

(30 DAT") Si-II 35.5 6.9 21.9 9.3 93

Si-I11 36.3 7.0 22.4 94 10.3

Control 69.3 94 46.3 13.2 14.9

124 Mar. 10 Si-1 68.0 8.9 50.2 13.0 14.9
(2002) (40 DAT) Si-11 69.4 8.4 48.5 13.1 14.5
Si-I11 72.3 8.7 49.6 13.2 14.5

Control 74.3 10.8 58.9 14.7 17.0

Mar. 20 Si-1 74.7 10.1 60.7 14.2 16.6

(50 DAT) Si-11 75.6 10.0 58.3 13.9 16.4

Si-111 774 10.0 59.1 14.2 17.1

Control 39.9 7.2 23.1 9.2 8.4

Mar. 05 Si-1 38.5 7.4 20.9 9.2 8.3

(27 DATT) Si-11 44.0 74 25.5 9.3 8.6

Si-I11 42.2 7.5 23.7 9.2 8.5

Control 67.7 9.2 59.9 134 14.1

22k Mar. 21 Si-1 70.7 9.0 54.3 13.5 14.6
(2003) (36 DAT) Si-11 73.1 9.3 74.5 13.6 14.5
Si-111 66.1 8.9 60.3 13.4 14.3

Control 77.1 10.3 64.6 13.8 16.3

Mar. 28 Si-1 78.7 9.8 63.8 14.0 16.4

(50 DAT) Si-11 74.8 10.0 715 13.9 16.3

Si-111 78.8 10.1 66.0 13.8 16.5

Control 38.1 7.2 22.0 9.1 8.3

Mar. 06 Si-1 37.4 7.3 20.0 9.2 8.2

(29 DAT) Si-11 40.5 7.3 24.0 9.2 8.4

Si-I11 40.3 74 22.0 9.2 8.3

Control 53.4 8.2 36.0 12.1 12.2

3akd Mar. 13 Si-1 58.5 8.2 36.0 12.1 124
(2004) (36 DAT) Si-11 52.3 8.2 42.0 12.3 12.3
Si-111 60.1 8.2 43.0 12.2 12.3

Control 73.2 9.8 65.0 13.4 16.3

Mar. 27 Si-1 73.8 9.8 66.0 13.8 16.4

(50 DAT) Si-1I 70.8 10.1 70.0 13.8 16.2

Si-111 76.4 10.1 68.0 13.8 16.5

T Days after transplanting.
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<Table 18> Effect of silicate fertilizer on the fruit yield of oriental mellon.

Treat. Number of fruit Total Market.
Total Fermented Malformed Cracked Marketable yield  yield
kg kg
Control 381 39 24 34 284 100.5 80.0
12hd Si-1 288 39 29 18 214 80.5 70.8
(2002) Si-1I 329 12 26 17 284 96.6 83.9
Si-I11 355 28 35 35 254 98.6 76.1
Control 232 54 3 - 177 56.7 46.7
220d Si-1 299 53 11 - 235 78.3 64.5
(2003) Si-1I 230 64 13 - 153 56.2 38.8
Si-IIT 320 44 10 - 266 88.7 77.7
Control 197 17 4 - 176 47.2 423
32 Si-1 249 18 9 - 222 62.6 56.0
(2004) Si-11 218 13 10 - 185 53.0 45.2
Si-I1I 297 19 8 - 270 77.0 70.0
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<Table 19> Effect of silicate fertilizer on the fruit quality of oriental melon.

Fruit Fruit Fruit Soluble sugar content

Treatment weight length width Flesh Placenta
g mm mm - °Brix -----
Control 324 110 72 12 15
1204 Si-1 328 113 73 13 16
(2002) Si-1I 359 116 75 13 16
Si-III 338 113 73 12 16
Control 245 86 63 12 15
2213 Si-1 262 101 73 13 17
(2003) Si-11 245 94 70 14 18
Si-III 277 103 73 13 17
Control 240 83.3 62 12.0 14.5
32hd Si-1 252 97.8 70 13.1 16.3
(2004) Si-11 242 92.3 68.1 134 16.6
Si-III 261 100.8 70.4 13.0 16.8
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<Table 20> Effect of silicate fertilizer on the fruit color of oriental melon.

Date of Color characteristics
. Treatment
Sampling L a b Yellow index
Control 72.6 -1.14 73.5 106.8
12 Si-1 71.6 0.61 71.7 107.9
Apr. 29 .
(2002) Si-IT 72.6 -1.09 74.3 107.3
Si-III 729 -1.22 724 105.7
Control 72.5 -1.12 73.4 106.5
22rd Si-1 724 -1.06 73.5 106.7
May 20 .
(2003) Si-1 72.6 -1.03 72.8 105.9
Si-II 72.5 -1.08 73.6 107.2
Control 72.5 -1.12 73.4 106.5
3ard Si-1 72.3 -1.05 73.4 106.7
May 18 .
(2004) Si-I 72.5 -1.07 72.6 105.6
Si-III 72.3 -1.04 73.4 107.7

Fob AL He 22U & o] dAFAEY ANS AET & A= A
o) s Zulel FEAL FHAL & dE AL

=z
DA ok 2y AA FolE vRd A%
3} AAROIUA BT E=F AR A8 A
oA F7HEE ES FEA FFS 1EsHA &1 doE 44Hd HIEE AHE
3 k.
B Ao 2AME A3E B Ze] Au] EAZA 1 N NaOAczE F=5T
7 mg
Jkg FES FEFHE FHEAL A Bl Ol F4A HE Age F
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<Table 21> Effect of silicate fertilizer on soil pH, EC, and contents of some

inorganic nutrients.

Date of Av. Av. Extractable cation
Sampling Treatment pH EC P,Os S0, K Ca Mg
ds/m  -- mg/kg --- = - cmol./kg -----
Control 7.19 1.97 98.9 212.0 0.19 803 322
Jan. 29 Si-1 7.60 2.20 114.5 264.1 0.22 9.39 316
) Si-II 7.65 223 109.9 256.8 021 920 3.10
Si-IIT 745 227 147.0 269.9 023 850 348
Control 751 1.89 100.3 237.5 019 826 273
12k Mar. 30 Si-1 7.83 2.19 111.7 274.6 0.22 917 274
(2002) ’ Si-11 7.74 2.22 130.8 352.1 0.24 9.73 298
Si-111 7.58 218 127.2 373.2 0.21 8.55 2.88
Control 754 199 108.4 239.9 018 920 251
May 02 Si-1 778 224 116.3 284.2 018 892 262
Si-II 794 223 121.6 399.1 019 938 248
Si-111 7.65 2.25 123.8 363.2 0.19 892 267
Control 7.35 1.93 170.3 180.2 0.26 1253 3.95
Mar. 20 Si-1 7.36 2.01 173.0 204.5 0.27 1239 341
Si-1I 740 256 196.7 218.3 027 1355 3.30
Si-IIT 737 171 192.5 2294 028 10.62 351
Control 734 274 130.1 191.1 019 11.09 3.81
274 Aor. 21 Si-1 742 198 1147 2208 022 1241 3.38
(2003) pr: Si-11 7.44 2.09 154.4 253.3 0.23 1127 3.38
Si-111 7.40 1.87 154.9 265.0 0.21 1028 3.78
Control 751 156 144.0 201.8 0.18 994 355
May 20 Si-1 741 201 105.4 2134 017 1139 3.26
Si-II 753 199 140.3 249.2 021 1148 355
Si-II1 7.39 1.66 1259 257.2 0.20 9.63 3.60
Control 6.85 3.19 170.4 200.8 0.27 1242 358
Feb. 20 Si-1 7.14 3.23 173.0 212.2 0.26 1238 3.62
Si-II 694 3.69 182.7 243.7 026 1321 341
Si-IIT 680 3.85 184.2 254.8 027 1092 354
Control 711  3.08 134.1 2154 018 11.09 3.56
3zpd Mar. 20 Si-1 7.40 2.96 124.5 2379 0.23 1241 342
(2004) ’ Si-11 7.28 3.27 152.3 296.8 0.23 1127 343
Si-II1 7.08 3.38 148.4 303.4 0.20 1028 371
Control 729 3.04 145.0 202.5 018 994 3.38
Si-1 744 256 118.2 228.4 019 1139 3.29
Apr. 20

Si-II 7.36 3.06 146.1 276.6 021 1148 3.37
Si-1l1 6.75 3.12 136.9 280.2 020 9.63 348
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<Table 22> Contents of phosphorus and silicon in oriental melon leaf.

Date

. Treatment P05 SiO,
of Sampling

-------- g/kg --------
Control 6.7 27.2

Si-1 7.0 285

Feb. 28 Si-Il 7.7 305

Si-II1 7.4 343

Control 73 275

12 Si-1 73 29.5
(2002) Mar. 30 Si-1l 7.8 30.4
Si-I11 7.5 31.1

Control 7.5 275
Si-1 7.9 29.7

May 02 Si-II 89 349
Si-I11 8.3 33.2

Control 6.8 51.8

Si-1 6.9 543

Mar. 20 Si-Il 7.4 54.6

Si-II1 7.6 53.6

Control 6.1 543

221 i- . :
Apr. 21 Si-1 7.5 54.9

(2003) Si-II 7.2 55.6
Si-I11 7.5 57.9

Control 6.5 50.2

Si-1 8.0 53.3

May 20 Si-II 89 54.6

Si-I11 8.3 51.0
Control 6.8 31.7
Si-1 7.1 33.7

Feb. 20 Si-II 71 311

Si-II1 7.5 34.8
Control 6.4 30.7

3zrd i- . i
Mar. 20 Si-L 76 37.7

(2004) Si-II 7.4 33.5
Si-I11 7.5 41.2

Control 6.5 28.3

Si-1 7.8 26.3

Apr. 20 Si-II 82 29.4

Si-I11 8.4 27.8
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<Table 23> Physicochemical properties of soils used for the experiment.

pH Available Available Orgaic Texture
(1:5) P>,Os SiO; matter

-------- mg/kg -------- g/kg
5.8 409.9 20.2 26.3 Silt loam

<Table 24> Effect of silicate fertilizer on the content of Si in oriental melon

leaf in the soil containing relatively lower available silicate.

Treatment SiO, content
(SO level in soil) in oriental melon leaf
SiO,, mg/kg %
20 323 a
50 3.57 a
100 414 ab
150 554 b
200 547 b

<Table 25> Effect of silicate fertilizer on the growth of oriental melon in

the soil containing relatively lower available silicate.

Number Number Length of Width of
Treatment Stem of of the largest  the largest
length knot leaf leaf leaf
SiO,, mg/kg cm cm cm
20 161 30 47 13 11.6
50 158 29 47 12 12.7
100 154 28 42 12 11.7
150 158 28 45 11 11.3
200 150 29 49 12 11.7
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<Table 26. Physicochemical properties of soils used for the experiment.

EC Av Av Extractable cation
P ds/m P:Os Si0, Ca Mg K
mg/kg e cmol./kg -----------
53 1.42 1114 98.6 2.8 1.15 0.18

<Table 27> Treatments of silicate and phosphate fertilizers.

SoPo S()P1 SOPZ S1Po S1P1 S1Pz SzPo SZPl SZPZ

kg/10a
Silicate 0 0 0 100 100 100 200 200 200
Phosphate 0 6.3 12.6 0 6.3 12.6 0 6.3 12.6
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<Table 28> Effect of silicate and phosphate fertilizer treatments on the soil

properties.
Date .of Treatment  pH EC Av. AV' Extractable cation
sampling P,Os SiO, Ca Mg K
dS/m  -- mg/kg - = - cmol./kg --------
SoPo 522 222 112.7 110.0 3.25 1.24 0.22
SoP1 512 265 146.8 117.6 3.24 1.28 0.23
SoP> 517 251 177.8 111.7 3.26 1.27 0.23
SiPo 532 240 113.4 139.4 3.21 1.25 0.22
Jul. 18 5P 519 241 147.7 149.1 3.28 1.26 0.24
SiP; 541 242 173.6 145.5 3.31 1.30 0.23
S:Po 542 282 113.5 185.9 3.34 1.23 0.21
SoPy 540 285 146.5 190.7 3.33 1.28 0.24
Sl 543 270 178.9 194.5 3.31 1.24 0.22
SoPo 537 116 113.1 116.2 3.24 1.21 0.20
SoP1 532 1.03 147.9 1154 3.26 1.26 0.21
SoP> 541 185 162.7 1151 3.25 1.24 0.19
SiPo 557 170 112.2 133.6 3.21 1.23 0.18
Aug. 2 SiP1 530 159 137.6 140.2 3.20 1.26 0.20
S1P> 562 183 176.5 150.0 3.27 1.27 0.21
SoPo 577 124 118.3 182.4 3.29 1.25 0.19
5Py 561 1.39 139.3 178.7 3.24 1.27 0.18
SoP; 562 1.77 170.0 185.5 3.25 1.21 0.19
SoPo 585 0.50 111.2 106.6 3.18 1.16 0.18
SoP1 579 053 138.1 107.2 3.19 1.18 0.18
SoP> 587 0.56 170.0 104.2 3.24 1.09 0.19
SiPo 599 058 1121 136.7 3.21 1.08 0.17
Aug. 17 5P 592  0.62 142.0 148.2 3.20 1.13 0.18
SiP; 6.04 0.67 166.7 147.2 3.26 1.16 0.19
S:Po 622 075 113.1 169.2 3.25 1.01 0.20
SoPy 622 085 140.5 173.0 322 1.21 0.18
Sl 6.23  0.87 165.2 171.1 3.23 1.23 0.21
SoPo 570  0.60 1119 103.0 3.08 1.12 0.18
SoP1 557 053 126.2 108.5 3.08 1.13 0.18
SoP> 568 0.64 161.4 99.5 3.12 1.15 0.20
SiPo 585  0.66 112.9 136.7 3.06 1.10 0.21
Aug. 31 SiP1 578  0.79 126.6 135.5 3.16 1.09 0.18
S1P> 588 0.64 162.0 144.9 3.14 1.08 0.17
SoPo 6.06  0.80 1119 167.4 3.12 1.12 0.18
5Py 596 1.14 1271 172.4 3.05 1.15 0.19
SoP; 614 0.84 164.1 169.2 3.09 1.16 0.17
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<Table 29> Effect of silicate and phosphate fertilizer treatments on the

content of silicate and phosphate in oriental melon leaf.

Date of . 1 N NaOAc
sampling Treatment P20s Si0; extractable SiO;
-------- pg— mg/kg
SoPo 0.43 3.62 0.216
SoP1 0.41 3.63 0.214
SoP2 0.47 3.64 0.214
S1Po 0.45 3.17 0.212
Jul. 18 SiPy 0.42 2.84 0.212
S1P2 0.44 3.66 0.218
S,P 0.47 4.00 0.216
S,Py 0.47 3.60 0.205
S,P; 0.51 4.86 0.226
SoPo 0.46 3.93 0.224
SoP4 0.44 3.68 0.221
Sol> 0.48 3.85 0.287
SiPo 0.48 451 0.276
Aug. 2 SiPy 0.49 445 0.285
SiP; 0.51 4.39 0.254
S2Po 0.48 4.76 0.275
SoPy 0.51 4.04 0.216
SP 0.59 443 0.254
SoPo 0.55 4.62 0.284
SoP1 0.61 4.76 0.291
SoP2 0.60 4.87 0.292
S1Po 0.50 4.88 0.291
Aug. 17 SiPy 0.51 4.92 0.271
S1P2 0.53 4.88 0.288
S,P 0.56 418 0.212
S,Pq 0.59 4,98 0.202
S,P; 0.57 4.72 0.205
SoPo 0.44 4.81 0.208
SoP4 0.48 4,94 0.295
Sol> 043 4.86 0.204
SiPo 0.45 4.10 0.228
Aug. 31 SiPy 0.46 4.79 0.223
SiP; 0.53 4.84 0.216
SoPo 0.47 4.75 0.226
SoPy 0.56 4.78 0.214
S:P, 0.47 4.73 0.243
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<Table 30> Effect of silicate and phosphate fertilizer treatments on the

growth of oriental melon.

Number  Length Width

slz?ri(;h(r)lfg Treatment IELZTh of of of dii:re:;er SPAD
leaf leaf leaf
cm cm cm mm
SoPo 37.8 20 8.48 7.84 7.2 434
SoP1 375 21 8.47 7.84 7.1 43.7
SoP> 37.8 20 8.51 7.84 7.2 43.7
S1Po 37.8 21 8.48 7.86 72 435
Jul. 18 SiPy 38.1 22 8.49 7.86 72 43.8
S1P, 38.0 22 8.52 7.87 7.3 43.8
S,Po 379 21 8.52 7.87 7.2 435
SoP; 39.1 20 8.48 7.86 7.3 43.7
SPy 39.3 23 8.50 7.85 7.3 43.7
SoPo 56.3 33 12.04 11.48 83 49.3
SoP1 57.2 32 12.06 11.49 8.3 495
SoP> 57.3 32 12.06 11.46 8.2 49.7
S1Py 56.8 33 12.10 11.58 8.3 48.8
Aug. 2 S1P; 57.8 34 12.13 11.58 8.4 49.7
S1P> 58.1 35 12.12 11.59 8.3 49.8
S:Po 56.6 32 12.08 11.49 8.3 48.6
SoPy 58.2 34 12.14 11.57 8.2 49.8
S,P; 57.9 36 12.18 11.58 8.3 50.1
SoPo 63.2 54 12.94 12.13 8.8 52.4
SoP1 63.6 56 13.14 12.12 8.6 52.8
SoP> 63.7 55 13.08 12.13 8.7 52.8
S1Po 63.7 53 13.04 12.13 8.8 52.5
Aug. 17 SiPy 65.4 58 13.21 12.13 8.9 53.1
S1P, 66.2 57 13.43 12.14 8.9 53.2
S,Py 64.3 56 13.18 12.16 8.8 52.5
SoP; 65.8 62 13.32 12.15 8.9 52.9
SPy 67.2 60 13.24 12.16 9.0 53.4
SoPo 70.3 66 13.34 15.28 9.7 54.1
SoP1 70.8 67 13.52 15.26 9.7 54.2
SoP> 70.6 66 13.48 15.31 9.6 54.2
S1Py 70.7 68 13.43 15.31 9.7 53.8
Aug. 31 5P 723 70 13.62 15.29 9.8 54.2
S1P> 74.5 71 13.51 15.29 9.8 54.3
S:Po 70.8 68 13.25 15.28 9.8 53.6
S:Py 73.6 70 13.49 15.31 9.7 54.2
S,P, 77.8 73 13.63 15.48 9.8 53.9

- 97 -



4 FA MR F) BATH B A B

o, Add AFEW, gAY, Z35% o] 3dow, o5& F  Sphaerotheca
fuliginea®l| ©]3t IA7}FH, Pseudoperonospom cubensis®l|l o]t =3, Didymella

= a7t 2 Bt (°lF4, 1999).
Ascomycota)®] 27} A (Erysiphaceae)ol <3}
Bo B Yoy F83 wAdAToIG
(Amano, 1986). -F-Zutetell A 7wl gk A= 1910t D& IAE
of o AFHATE oSl o3 B 2 5, ', AR, vy S
2] 71Fel A #rheie] dAstGthE Aol digk oo, Wl g
N15E FEIAT WY ol FHH et AAte] o Aol g
T4 AZEREH, 2t H [
olZgAek AIZE AT Yy AVt TE 9 FAE g 2A AFE &
S At Erata A AAEReH, dAA A Huel 715" AR
TS & 110F01H, 7IFAE A IR EY F 11.7%00 D3t F 388F 2
2 BuF

=t
flo
N
ol
=t
Ad

2o &

38
H
£V
£
£
e
-
[

—_
O
oN
o
L
=

NE S, 1997).
& FVEANEORA FAE Az ERNT Agw, A%

98 -



]

(e}

1= =}

S

53 3

[}
ol #ARl & HA

Al
=
2=
H

o]
yil

g Aol EAY o]

18 A5 2717 %= 713

i=4

2 9l7] wWRolth, agla, 9 7o) AFEW f)y)
A

2 94 Yoy

e
Nlo

K

7]

=

Hho] Holw, WAZL U=

Aol ZeAe] 4 24

g]

I

FIQRE AgEo] %oz AP,

A

)

°

iy

H

9 AhTHel wYe F2

1

e

7= @ wepd A7y

[¢)

Bl

—
o

—_—

__OL
TH

Moz

ul
&l

J ol Ex}7}

] %

%

A= o

e

&t

S

o] &35

of HrAY
vl &0y Demethylation

p==

=
[€]

=
o7l A1A o,

Al

o

rE

, 1994, 1996; °|=4 5,
o

a2

=

5
A

= o)
s
2,
- o
1o«

=N

]!

i
=]
o

=4

¢

=]
=]
-

=
R

A, 1998; Menzies et al., 1991, 1992; Ruveni et al., 1995,

o

el

=

<

- 99 -

3%, 1994; Abo-Fouler et al., 1996; Elad et

A

=

areye A7, #AF, F5, 3
fei3
g

™, ZA A
al., 1998; Urquhart et al., 1994; Verhaar et al., 1997; 1998a, 1998b)

1997, 1998, 2000a, 2000b; Samuels et al.,, 1991)<}

1999, =L -
inhibitor (DMI) %
soFel Foh Aol wigh L4t

Al &



A=, BE5FTA Wl TAE AlEstH =EWel o3 it A3 i
Rom, Heert ¥S5E Ay ayrt & AoE Yelyt (Ito & Chiba,
1994; Miyake & Ikeda, 1932). Yamauchi®} Winslow (1989)= f4&7F #53 E
Fol FAE FW 4% FHE 22 W HIAS AR AANATT ws

3 itk oA FA%E 9 AE WAR IPS o} F WY ok,

vg #{iys 34 dAANIE Aoz A Jut (Samuels et al, 1991;
Sherwood & Vance, 1980). 1&Ju o]2jst ZFE9o] A2AG] g Fi9 A&
g 28 71AS obF & ue A A Gt

AAZLA] GHF A 9T FolA P T JAHT e AL A
ojuf 714 1F Axo FHHE a7t £H EU9F AEE E

= AHdolth o] g3 Tl B, €, By 5 Y AMEe 7=

Hdde] ol WAHL FIAE AHEANE F 7] #Eeld (Parry &
Smithson, 1964). 53] A& Al&&Fo] B2 A5 ol& A& =5FZeY 79

Zdol AafjAl=H], ol FAE A& AA ERXE £ F Uv (Idris et al,
1975). 7HAHE HlE = HolA

=
4 g B oS T s 2 & F e AeE F dHA 3

Aoz d#A AUtk (Volk et al, 1958). ©]
AAH S Fsto] oy A& tiste oo ATat
ol 93] AAHEAT (Belanger et al., 1995; Bowen et al., 1992; Menzies et al.,
1992; Saigusa et al., 2000).

Syt A @A 7A] A e} AU iR BE Yo E ATy
Row, wAE g AE Mg A&e obF AARHA Fa Ae Ao

o a2y o], g FHe, sHF 5o B Ak HIEE AlSskd wolA e}
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2ol BFs A AAlek T AL e ALE w7F R LHAL
h

Aol e B @A ave A5 Aole e ¢ dod, Be A= ¥
FHeE H8E F gle oz AddEh Solo) AvpFRel It it A
SHE 84 At GUAE das T FIHFOE ZAR ATV £
Aem, it A2 &It SUhe] wEpA o ke, W¥wk WA Ee 24X

Ao wolg Fo] Aade Ao YERTE (Cho et al, 1998; Dik et al., 1998).
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<Table 31> Treatment included in the experiment.

Application rate

Treatment

Si-fertilizer Triflumizol
Control - -
Si-fertilizer 200 mg/kg soil -
Si-fertilizers 200 mg/kg soil 75 ¢ ai/ha (4,000%)
Triflumizol - 75 g a.i./ha (4,000%)
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2) VT A7 #F

A7 R 2Abeke EER FAYT 2 A R AT Fe <
o A7EHTEY BAXAE HFT F 7dAN AMAT delA T AFH B
AEA A& dFsislon, FAgT 2 b vlg AT e <l gt
R EAXAE AT F oA AFS BESAT. o AlR= Wolf Fricd]

Wo g JAsIHTH (Wolf & Fric, 1981). 39| A& &4189 (750 mL ethanol
m

—

)

L chloroform + 1.5 g TCA)ell 24417t &< A3t FELE SHAIH

o go] FUd AHE 944 248 5 JES DA g
g

12

2 < 2~33) W EYL.
, g4 3 JAgd (600 mg Coomassie brilliant blue R250 + 100 mL
methanol + 100 mL 15% TCA)ell 10~15% ¥ IAAIA dAF 2 BAEIAES
FASIATE G & HEF A (200 mL glycerin + 50 mL acetic acid + 750 mL

distilled water)ol] 2~33] A %3 tha HAstdA dv|Fos AFsiAq.

mho#e) Q9 FA ¥ B4

o

9 9 F9 4t S Elliott and Snyder (1991)2] HHo g EA& ¢t}
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50% NaOH 4.5 mLE F7}st £, aoutoclave (HS-60 Model, Hanshin Medical
Co., bucheon, Korea)ollA] 126 CZ 1A]3H&<t #3)5t] Whatman No. 2¢] 22| 2
AR 94} 1 mLo 1 N HxSOs 5 mLeF 0.3 M ammonium molybdate 5
mLE 7}shal, 2% ¥ 20% tartaric acid 2.5 mL$} 1-amino-2-naphthol-4-sulfonic
acid 05 mL& 7hste 2 & O 3083 EAAZRAH. A FE2
spectrophtometer (HP 8452A Model, Hewlett Packard, Germany)= 820 nmo] A]
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wh F4A w2e 29 A7y oA £

1) #9 d9 74 FF
T4 vlge] Ao wE FHe o T A FFS <Table 32> YERY
Aok TFAHE HRE AYS AP TN I o]l =4 YEwth BE F9

—)

2 FHe AE VFo=2 U] 40~50 g SiOy/kg FEAHE, ol HlEhA e
A FY ga FEFe AdHoE vE AFS Bt

<Table 32> Concentration of silicate in melon leaf.

Treatment Aug. 21 Aug. 28 Sep. 4

--------------------- mg SiO»/kg FM-----mmeommmmmeeeeeo

Control 1,115 1,042 1,149

Si-fertilizer 1,453 1,507 1,511

Si-fertilizer 1,528 1,547 1,538
riflumizol

Triflumizol 1,062 998 1,173

2) 87+ Aas

At Aol et FLE 24H0 HdH Fe] HE AA T A A6 g

of ofal Aujgct F4HE vge Ay &HE @387 28l
ks

A ke AEQ A4 1Y F AT

A% 79 Fo 24T F A 5ol U@ WL 59 ML <Table 33>0 4
2 5 ooln BAY oRTAE BE 3153%9) oHALS wIlewH, Fad
2 9% ATl Bit 333%9 AT Bl WU o

2o 2 YEbstth Triflumizole] 9% A FolAe A 7]E o4

o] Zpol7k Aew, HF A A A FoAM= 7P B2 21.0%9 ol¥HEES
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Hol oF 395%9 WA AAE&ES Hioh

HE 3¢ A AgFolAes 285%2 o|HAES Ho tix o BlE)] 13.9%9
AAES BYa, 79 A HZFAME 299%9] HAES B 45%9] A&
S Byt F4rd w89 AT triflumizolS U3 WHoE 2 gsk Fo
Ae FAHE HEE d502 A3 T9 triflumizolS @502 HEd T
Hlal HlwZ e o PES AT (<Fig. 23>).

TARE Blg ATl triflumizol S 2 #] 3 3413 Fo 7
I 194%29 olBEES B FAY dixzTol vlsiM = 44.1%, TR HIE
Exg ol vl E 39.6%, triflumizol TS Fol HISME 7.6%2 HIA
AAEHRE Btk 744 B8 ATl triflumizolS X s 3d Fo] I7F
e JEG AFAAME 21.7% o cHEES Hol FAY dzTd HsiAE
344%, AR HlE ©@Exg Fol wlalME 31.1%, triflumizol S5 2] T
Hs| A= 23.9%2 HIA oA a3s B
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<Table 33> Preventive efficacy of silicate fertilizer and triflumizol
treatments on the infection of powdery mildew in oriental melon leaf

measured by infected leaf ratio.

Infected leaf ratio”

Treatment

7 days” 3 days 3 hours
%
Control 31.3+7.4 33.1£8.2 34.7+4.2
Si-fertilizer 33.3+5.6 31.5+6.8 32.1+6.3
(0.0) (4.8) (7.5)
Si-fertilizer 23.1+6.7 21.7+7.5 19.4+5.8
+Triflumizol (26.2) (34.4) (44.1)
Triflumizol 29.9+8.2 28.5+9.7 21.0+6.3
(4.5) (13.9) (39.5)

% Data are meantstandard deviation and data in () are % suppression.

® Time of foliar spray of triflumizol. Triflumizol were applied on plants leaves prior
inoculation with Sphaerotheca fuliginea. Control and Si-fertilizer plants were treated
with water. Sphaerotheca fuliginea was inoculated at 14 August and assessed 21
August.
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<Fig. 22> Powdery mildew diseased plant of oriental melon five days after

inoculation with conidia of the powdery mildew.
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<Fig. 23> Preventive efficacy of silicate fertilizer and triflumizol treatments
on the infection of powdery mildew in oriental melon. (A) control, (B)

silicate fertilizer, (C) triflumizol, and (D) silicate fertilizer and triflumizol.
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T2 BlE ATl triflumizolS A 2e 79 Fol AVlEHS FHES A
231%9] oM FES B FA gl vldiAE 262%, AR @5 AT
o HIBIHE 30.6%, triflumizol B=27] To] HlEIME 22.7%<] Wy oA &
BE BYth o]lF A/EE DA A AHRE FAFHCE FI4S YERXA

A A g dF FE AR A4 AR ans F Y Fol tig 2w <l
o] vgR A Aol fAG ATFE BT (<Table 34>). HE 745l
T B 1237490, 4 HlE e
982 Hi dF 7 dFEFo x5}
o Aoy SAHE FoA4E YA = ehslth Triflumizold] @ A 7]
TAME A HlE ATl vt o F Hd 7F F7F A3 Ao,
A2l izl wste] FAHeR F94 de AAS BA. A visst
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F7F @A) AUk (<Fig. 24>). Triflumizol®] A 2] 7|7t W& A F H
F o mudME 3A A ARyt 78 A Aol wste] @A A
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oAM= 3AIE A At 7d A Al Hlste] AA3E H2 dF FE HA
o3 FFZ triflumizole] @5 A2 T H A wIES} FAS Sl A

& FAME fARSETh

<Table 34> Preventive efficacy of silicate fertilizer and triflumizol

treatments on the powdery mildew in oriental melon plants.

Numbers of powdery mildew colonies on each leaf”

Treatment o

7 days” 3 days 3 hours
Control 12.3+04 12.6+5.2 9.2+29
Si-fertilizer 9.8+3.1 10.0+4.9 6.5£2.2

(20.3) (20.6) (29.3)
Si-fertilizer 24411 1.8+1.2 1.3+14
+Triflumizol (80.5) (85.7) (85.9)
Triflumizol 41+1.8 3.9+23 2434
umizo (66.7) (69.0) (73.9)

% Data are meantstandard deviation and data in () are % suppression.

® Time of foliar spray of triflumizol. Triflumizol were applied on plants leaves prior
inoculation with Sphaerotheca fuliginea. Control and Si-fertilizer plants were treated
with water. Sphaerotheca fuliginea was inoculated at 14 August and powdery mildew
colonies were counted at 21 August.

<Table 35> Preventive efficacy of silicate fertilizer and triflumizol

treatments on the powdery mildew in oriental melon plants.

Numbers of powdery mildew colonies/cm” leaf”

Treatment

7 days” 3 days 3 hours
Control 0.073+0.020 0.076+0.046 0.045+0.036
Si-fertilizer 0.047+0.036 0.052+0.021 0.028+0.019
(35.6) (31.6) (37.8)
Si-fertilizer 0.011+0.014 0.009+0.012 0.006+0.002
+Triflumizol (84.9) (88.2) (86.7)
Triflumizol 0.021+0.016 0.017+0.011 0.012+0.007
umizo (71.25) (77.6) (73.3)

% Data are meantstandard deviation and data in () are % suppression.

® Time of foliar spray of triflumizol. Triflumizol were applied on plants leaves prior
inoculation with Sphaerotheca fuliginea. Control and Si-fertilizer plants were treated
with water. Sphaerotheca fuliginea was inoculated at 14 August and powdery mildew
colonies were counted at 21 August.
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<Fig. 24> Preventive efficacy of silicate fertilizer and triflumizol treatments
on the infection of powdery mildew in oriental melon. (A) control, (B)

silicate fertilizer, (C) triflumizol, and (D) silicate fertilizer and triflumizol.
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3) Ax & A4

ot &3 ARES A Fe] Aot LS WHOE 1A Fo HE A5
of 24 of 1Y F< AuEtATh Vol AARAET] AFG EH
%712 89 13¥ 9 triflumizolE 12 A& 3}t TriflumizolS 15FY HFo =2
At F o el gk I 9l o] HES AMS AFE <Table 36>0]
e ATt

12} A 8¢ F (8¢ 21¥Y) F & ol Wi HH £ HES 2AE F
7 4k HlE AT (<Fig. 25(B)>)9 WAL 348%= FA Uz
(<Fig. 25(A)>)9] 34.6%<t 2 =tolE Holx ggith FF4Hd HlZE AT
triflumizol S A &3 AP T (<Fig. 25(C)>)] o|H AL 265%= 22.2%2] WA
35 BAY. Triflumizol®] @=A 25 (<Fig. 25(D)>)¢] °lH AL 302%=
12.7% 9] BAZHRE YERR AT

Triflumizol& 22 A2 (849 21¥)% v+, 157U Fol AR A3 x99
Me 44.0%, A ¥lE @5 AT 2 triflumizol®] @5 AT e 4z
44.1% °F 422%°] oM HES Ko WA a7t 47 0.0% R 3.6%=E UEFST
a8y 4 vlg X g ol triflumizol e X213 Fol M 34.2%2 oM AEE
223%9] WAEHRE HA

Triflumizol& 32k #¥] (8€ 28¥)% th 179 Fol =AM A3 iz
Me 574%, A ¥E 95 AYTF 2 triflumizold] T A poAe 42
54.0% ¢} 51.6%°] olHEES KXo A BHVF Ee ASE Yeyt 2y
AR HlE AT triflumizolS A2 FolAE 395%9] o|HPES H
=T vla) 31.2%Y WAZHE JeWTh

WY T AR TF FR A 4 AYY wRE F A Fol B
ol FE FAMG o|WHEH A AFS HIATh (<Table 37>). 4H4 H|
T 95 AT o B B 7% FE 8¢ 21Y 68714 99 4 43.070

2 F7Feted 917l A 51070 R F7He FAE dixTel st Hou, FA

Hoz fo4 At Aolg HolAt etk

- 112 -



<Table 36> Curative efficacy of silicate fertilizer and triflumizol treatments
on the infection of powdery mildew in oriental melon leaf measured by

infected leaf ratio.

Infected leaf ratio”

Treatment
Aug. 21 Aug. 28 Sep. 4
%
Control 34.6+7.5 44.0+ 3.7 57.4+54
Sifertilizer 34.8+2.8 44.1+1.5 54.0£7.7
(0.0 (0.0 (5.9)
Si-fertilizer 26.5+5.9 34.2+6.9 39.5+8.7
+Triflumizol (22.2) (22.3) (31.2)
Triflumizol 30.2+7.7 42.2+7.9 51.6+0.1
(12.7) (3.6) (10.1)

% Data are meantstandard deviation and data in () are % suppression.

<Table 37> Curative efficacy of silicate fertilizer and triflumizol treatments
on the infection of powdery mildew in oriental melon leaf measured by

number of colony per infected leaf.

Number of colony/ infected leaf”

Treatment
Aug. 21 Aug. 28 Sep. 4
Control 9.1+3.7 24.4+12.7 51.0+18.6
Si-fertilizer 6.8+3.8 22.2+47 43.0+4.3
erttize (25.3) (9.0) (15.7)
Si-fertilizer 1.9+0.8 71 +0.8 10.2+4.1
+Triflumizol (79.1) (70.9) (80.0)
Triflumizol 2.9+14 11.7+4.6 21.5+13.8
o (68.1) (52.0) (57.8)

% Data are meantstandard deviation and data in () are % suppression.
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<Fig. 25> Curative efficacy of the silicate fertilizer and triflumizol for the
control of powdery mildew in oriental melon. (A) control, (B) silicate fertilizer,

(©) triflumizol, and (D) silicate fertilizer and triflumizol.
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Triflumizol A g]FolAe 48 HIE ATl Hlste AT Hd +F &
7F 248 Aen, gxTd Hlstel FAACR o4 e AAE BT

A HIE S A TAll AT Afole Az &= Ao Hske
oA B wF F7F A AHAoH, 3FAN AtE ZAE BY gixT
of Hlated ¢F 80.0% BEo A EHE YEIHAT (<Fig. 26>).

<Table 38>0= 7} 2| oWl QWA T #F 5 A 485 Y

Btk 2 e &= <Table 37> YEhd 9 Bt #F ol vA=

Aol HAM Ao Uehdth F4d NE wE Aol Ao Frgo
2 vase 9% oA ARE Yoy, EAA R4S 24 Tad,

F2E v 29} triflumizolS FA]o] X3 ALdE TE DAL A3 A

& 9le Ao vERY.

i

<Table 38> Curative efficacy of silicate fertilizer and triflumizol treatments
on the infection of powdery mildew in oriental melon plant measured by

number of colony per unit leaf area.

Number of colony/ cm’ infected leaf”

Treatment
Aug. 28 Sep. 4
Control 0.114+0.04. 0.131+0.038
Si-fertilizer 0.106+0.048 0.123+0.087
(7.0) (6.1)
Si-fertilizer 0.037+0.046 0.040+0.020
+Triflumizol (67.5) (69.5)
Triflumizol 0.063+£0.010 0.078+0.023
(44.7) (40.35)

? Data are meanzstandard deviation and data in () are % suppression.
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<Fig. 26> Curative efficacy of the silicate fertilizer and triflumizol for the
control of powdery mildew in oriental melon. (A) control, (B) silicate fertilizer,

(©) triflumizol, and (D) silicate fertilizer and triflumizol.
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2L dAAIE A4 SR BBYS TA AAND F Je Ao @

A
#A 9tk (Volk et al, 1958). A=A ZZo| o] <3 ZA=HUS o
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o1} (<Fig. 27(A)>), tHETol B} L7 A7) dAe] gAd 744 s
Ao dellMe wAF AFY EAXA Y =t FAE z

AAHE BFT & AT (<Fig. 27(B)>). #He] o] Fo

ot AE 49 39 triflumizolS A XS U 3Y T TA AFS FES Ay
triflumizol AT = AF Fold dAZF X LalE= o] #HFEHAoH,
BAgZate] dAe BFHA &dtd (<Fig. 27(C)>). Triflumizoldl] o] FALS]
3 @ A BE ATl o gol #EAHASH (<Fig. 27(D)>), °l<
TAE ATl triflumizolS A Estls W AZEFE HAl a3 PE =2 2

Hof YA sk Aol A
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<Fig. 27> Effect of silicate fertilizer and fungicide Triflumizol on the
growth of Sphaerotheca fuliginea in oriental melon leaves. (A) control, (B) silicate

fertilizer, (C) triflumizol, and (D) silicate fertilizer and triflumizol.
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