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Summary

| . Title

Development of cable mobile sprayer and labor saving and

environment—friendly culture system

I. Object and necessity of research and development

Fruit industry needs lots of labor to produce good quality products but the
mechanization for labor—-saving in the orchard do not meet its demand. With the
use of speed sprayer (SS), the efficiency of spray was developed to some
degrees but agrichemicals poisoning came to another problems. Demand of
environmental friendly products (EFP) such as organic food gradually increased
with consumers' recognition of pollution, other environmental problems and the
increase of income, and also the import of high—quality products from abroad is
boosting. Therefore, research and development of a farm machine and
environmental—friendly orchard management system has been essentially
required to produce safe and high quality products and increase the income of a
farmer consequently.

The purpose of this research is i) to develop a cable mobile sprayer (CMS)
which makes it easier for farmer to spray organic solution in short time
compared to the SS in an orchard, ii) is to establish an environmental—-friendly
orchard management system using organic matters for diseases and pests
resistance, and iii) to make a standard indexes of soil suitable to an
environmental—friendly orchard for producing safe and high quality products in

the soil, respectively.
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lll. Content and extent of research and development

CMS was developed and installed which fits for the Y-shaped tree form and
overhead arbor using its frame. This sprayer is composed of a driving body and
arm with 20 nozzles for moving sprayer. When its start button pushed, the
sprayer is moving forward and returns backward spraying organic materials in
solution after touching a return sense.

The sprayer was set up to be connected to the frame of the Y—shaped tree
form and overhead arbor so that it had a cost saving effect. CMS has its rail
along the frame, so there is no mechanical pressure to the soil which makes the
soil very hard and gives inhibitive effect on root development and soil drainage.
The time needed to spray was greatly diminished to 5 ~ 10 minutes compared to
2 hr/ha of SS. When the frame is installed for the first time, it is needed to
consider the length, slope and weight of rail for effective operation of CMS in
Y-shaped tree form and overhead arbor orchard. The length of the cable rail
makes differences of spraying time. Compared the spray cost between SS and
CMS, the proportion of labor cost was 13% for SS and 3% for CMS. And the
slope and weight of the rail also gives an effect on the velocity of the driving
body.

In the diseases and pests control, SS is impossible to use directly after rain
but CMS possible because CMS is moving along the rail attached to the frame.
This made a great advantageous effect on the disease and pest control in an
orchard .

When using SS, this has a trouble with stuffy sprayer nozzle in general. CMS
had a nozzle which enables to spray with smaller particle to farther and wider,
and to make the solution electrically charged to negative with introduction the
electrified device to the nozzle, so the increased adhesive power improved the
effectiveness of spray and the diseases and pests control also. And the volume
of the organic solution needed to sprayer was lowered to 1.3 ton/ha in CMS

compared to 4 ton/ha of SS. Those results showed that CMS made the volume
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of organic solution, labor cost and time for spray decreased and the labor
saving and control effectiveness increased.

The farmers of using the organic materials (OM) are about 46% according
to result of the questions for use of organic agricultural materials in 95
farmers. The most frequently used material was the pyroligneous liquor, the
next the natural plant sap. The first object of OM use was the fruit quality
improvement and next pests and diseases control. The farmers who use
pyroligneous liguor, chitosan and natural enzymes buy in the commodity
market. Also, the farmers who use natural plant sap, fermented liquid of fish
and the traditional oriental nutrients made by themselves. The use method
was foliar application that was more than soil treatments.

The annual use times of OM was 1 — 2 times that was a great many,
almost armers use in about 4 times a year. But some farmers use over 11
times. The effect of OM use in pear orchards was not significant by farmers
responses.

The results of some OM treatments for the growth inhibition of some
pathogen mycelia in media, EM-1®, natural plant concentrated sap, and
Houttuynia Coraata concentrated sap inhibited mycelia growth of leaf spot,
collar and fruit rot, Fusarium, pear scab, and EM-1®, Houttuynia Coraata
concentrated sap inhibited pear ring spot and violet root rot.

In the results of control effect pear suckers (psylla) and apple aphids to
OM such as pyroligneous liquor, EM-5®, the control effect was not acquired
but the control effect was clearly shown when use chemical pesticides. In
the effect of OM to germination of pear scab conidiospore that is the most
important pathogen in pear, Miracle® showed 100% inhibition, and Solbiche®,
Houttuynia Cordata concentrated sap also showed good inhibition effect of
germination, but the insecticidal effect was not shown to aphids and pear
sucker (psylla) directly.

In 2005, the leaf infection rates of pear scab and rust were 33.4, 17.5%

in non—control polt in the Pear Research Institut, National Horticultural
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research Institute (NHRI), respectively. So, in the condition, we could
confirmed the effect of Cable Mobile Sprayer (CMS) by tree shapes.

We investigated the effect of CMS to moths, those had been recognized
severe damage to farmers, by sex pheromone trap. In 2005, oriental fruit
moth and smaller tea tortrix were captured much more in conventional
orchard than in non control plot that was not controlled for 6 years in the
Pear Research Institut, NHRI. It seems that the non control plot in the Pear
Research Institut, NHRI, was being stabilized the insect ecosystem. The
meaning that the moth numbers of captured in overhead arbor and
Y-shaped tree form by CMS were fewer than in conventional orchard or non
control plot seems that the chemical particles were easily attached because
the CMS field was consisted of young tree.

In the survey result of control effect of OM such as pyroligneous liguor,
EM-1®, chitosan, natural plant concentrated sap, Houttuynia Cordata
concentrated sap etc. 8 kinds to major pests in 'Shingo' variety in Pot
Planted, the control effect was very low in almost OM.

Also, its were low the control effect that biotic environmental friendly
materials such as commercial goods Solbiche® (GreenbioTech), Miracle®
(Hyundai organic agricultural development Co.,Ltd.), Ginsami® (Korea Bio),
and antagonistic microorganisms that isolated from infected tissue by pear
scab and rust.

Environment friendly orchard management system is very necessary to meet
consumer's demand for higher safe foodstuffs. For the establishing the standard
indexes soil, tree and fruit, organic and conservative farm were compared. Soil
amendments were inputted in order to improve soil fits for the management
system. In organic material treatment, the vapor phase was higher and lower in
soil hardness. These showed that organic matterials had an effect on the soil
ventilation.

Soil pH was 5.38 ~ 6.74 and organic matter content was 3.0 ~ 5.7 %

consecutively using organic materials for several years. Nitrogen content was
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lower and calcium higher of the soil compared to that of conservative soil and
also bacteria, fungi and earthworm was on the increase. According to the
management system, the condition of soil was very different and the drainage of
soil showed difference. When pouring water to the hole digged 1m depth in an
orchard, the water was drained away after 24 hours in a sod culture but a half
drained in a conservative culture.

Occurrence rate of water sprout shoot known as tree vigor of tree was
doubled in conservative farm compared to that of organic farm but vegetative
and bourse shoot which are important to flower bud formation and fruit
development occurred more in organic farm. And also the shoot has a short,
bulky flower bud, increased scale number and thick, wide leaf and heavy fruit. In
organic farm soluble solid content of fruit increased by 1 — 2% and fruit firmness
was higher and color showed a brighter yellow than them of conservative farm.
The shape of fruit did not show any difference between the two farms.

Soil and fruit characteristics, tree growth was divided into groups and
measured to drew soil standard for the practice of environment friendly
management system.

According to the drawn standard, soil was classified into five groups, A(5),
B(4), C(3), D(2) F(1). A and B groups are fit for organic farm but the others are
required to improve the condition first.

To improve the soil condition in short period, several organic composts were
inputted and then compared soil condition and fruit characteristics. The results
showed that in the treatment of coffee bran compost (CBC), pH and organic
matter content showed no significant difference but increasing tendency in the
other treatments.

The content of available phosphoric acid, calcium and potassium cation in soil
was higher in all treatments compared to them of control. Soil microbe fresh
weight was increased in all the treatments except in chitin incubated compost
(CIC) treatment than them of control.

Fruit soluble solid content was the highest in the complex treatment and
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firmness showed significantly higher in all treatments than that of control. The
decay rate of horizontally sliced fruit at room temperature showed the same
tendency. The measurement of content of phenolic compounds was pracitced
with fruit skin and flesh and showed that the content was the highest in the
complex treatment and the control was the lowest. By the method of
1.1=diphenyl-2-picrylhydrazyl (DPPH), fruit antioxidant activity were also

higher than that of control but showed no significance.
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soil microbial biomass carbone] ‘gtz o =

A stal EG W Aadds =
A FA = nAE ANAFE =
oy7Fa v A ES] A4S Bt (McGill et. al., 1986).

el B Hy S Huste VEor B nAEe] A ] 4=
Ha vk AzAY A& EY T WAEIAE Folil EFNA G485 Fol
= Ao® d#A g om(Kim et al, 1987; Kim et. al, 198%8), 7% % 2
FollA = #AagAmHel n8 EF 2FE9 A Zolxltta A tHGoh et
al., 1995).

A (rhizosphere)o] 2} £-9]+= Hiltner(1904)7F g2z A3t =, 229

it

HE

£}

a

= By Z(nodules)o] ¥HslE AATgdER <& F 324 E(legumes)FHol A A
ol FXEE AGS oustdrt. ayy dAAlE A E] FEoA EhlEE BAa

|

A3 A2 Y(carbon and nitrogen sources) ¥ oYX (energy)d S o8 RE ZA
n A&l AFo] o]FAX = AHE xFstal k. wWAdwy v HAAd vAE
]_

(Darbyshire®} Greaves, 1973)¢] 44
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By WA ZA(endorhizosphere)o] 2t A&, HelEHA F9o A dE A
oo By oA d(exorhizosphere)olgtal Atk EY mAE FToe AE
<ol mAEo] st A mAEo] S s S WAG AEe SFE
Hoatal AL E S A&t & Fo=24 AE i §7E EdFe AE
A2 AR AW E(plant growth promoting rhizo —bacteria ; PGPR)¢] ¢l !
A, fiejol] 71Astel Wl s A 7AW dAMEE e B des YAlsts 4
o a3k n AL (deleterious rhizosphere microorganisms ; DRMO)%® &4 3t
. B 38 tHBakeret Scher, 1986). o]zt B¢ <@ nAEAe W= A

ey, EAE B EGU] f3 mAES] dxet AN we thEr, 4
2GS A mAEY A8 FA] ok A acle] wekx Aol thEA
el 1996, Zhang &, 1997). dolA FAH = A FFA4 ks T 9
20% AE7F BEeA f7]E AEHE EHEoH(Barberet Lynch, 1977). o] Foll+&
gEstEol F5 o Fal e obxAbs VxR sto] ey FHlE T HA/E
%9 H]&(carbon/ nitrogen ratio)E AAFsE A9 °F 30/1 A= d|F3t
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o 4&E odAtE VEFon 2Ys You ABe 453 HWsm ®
o A9y AT WAL FA & drks FHol Arkol, 1995 #, 1995, Vogt

¢} Buchenaver, 1997).

Aoz f7] Hed, ¢ 1Y FEFF S 3 o] 84 (0], 1995) 1Ex
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%)
o#8 EFE A=A ey wAel HEsE A vEds AeAdE

1948; Martin, 1973). &5 <4 w4

=
© MAEC ko] LS zteth oled A3 < mAEe HeddAd

4. EF B3 wE # 54
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Fr7lEo] B2 el 1 mm ofst Ao o] ¥ &=l A Yeve=
B Holw(Lee?t Kim, 2001), £ 743 f7E shakol weh &5 2
Eo Ao Ao f8 FEHFS dElAZ(Westwood, 1993), 2 & Z+
of oaA TEA Ee EY i AL FARe St HES Eo AE

t}(Johnson® Hoytl, 1999).
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=
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S Qum am, =84 A

AAZ L a Aol 9T WA 5 vk stk f71% el we
% EG RO 2RS oAs: £ AT/ golste] EY FEE FAF

FB Z5o g3t ~2E# 27 A (Packer$t Hamilton, 1993).
= 7HA A A Ha A dSAY, Tt

T Hwd o FEH n Hao stolRst MAle dEAAGAA A
Ao m olgPr = Hxe HAJAH 7] (uvenile phase)ol A o] 7] (transition
phase)Z A A Ald7](adult phase)® A3t ook 71531 (Kozlowski, 1971) ®iuh
o BE 4d AFE Ado] sbestt dpolA AAadhee] wow C/Neol ¥
o] A a1 wEpA] 3lolaE EekslA o (Moing 5, 1994). Grasmanis®t Edwards(1974)
+ ammonium iones 24A17tolEhE AL V|ZHE et Aol FF S wol =
sfobE 37 FXHA oY 15 ol ALKHANS wol= soliEsirt folatA ¥
AR A% FFUE e stohEstEo] 78%= w43 "Holxrha &ttt

T A1973)9] A= AAdT AHIY AR = AUl A FEE A
ATk skl 538 AA B3 AMFY 1295 AlHEslol® 5
A FEE AR Hske] AfelE WERWA @Fevhal Sdvh tiFE AuR Aa

ANg2 FEYETS FIANA AHAES AsistA Rt (Moing &, 1994), Y 5
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(1984) dZufell A Aar]g3} sttt dAS A7 23 BE FFA

AL A7EA L Aol FAsHA Ha Aol =ANA A%

wou A FEHFHE fold soliss YmAns A5d FA4e 3
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st sfolishell g ¥k At

Buban®} Faust(1982)= Al3boll A w@r3A] 9] 7] H-3(primary leaves)e] Z7|4%
HH Fafe] e F=vhal gklon stopikste] oA otddFS M 53l
il Monselise®t Goldschmidt(1982)%= tobitatE 913k o] S &el]l thapo] i,
At ZelB, AR SollA Bl

Slol i 3lo] gaS n A= YHeclowE 19189 1= Kraus®t Kraybillo]
C/NE&S A ol5 Ao sfopidstel C/NE&2 EHe #do] v ¥
34 gE=d(Gourleyt Howlett, 1941; Moing %, 1994) C/N o] &2] M type, =
Aol Hls| gstE o]l tha gAY Hl=d AUt Ui E EutAl st
A ste] stopitst @ AAAES FXFTAL S Ak
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of e} FHi g BEFSs HAAL Jom JEA ol wua st

HrAES dubd o g2 oA (pH 6.0-6.5) F+ W4 (pH 6.5-6.9)¢1 4 Ao

SHal, Fole A&gFe] oy, =& 7 7

o] wrola] mla A ofgk 9F S 7hA=dl, Adams(1981)= E e pH7E &

ZopgE, ZHEel g Fol2 FF, SEHHIR AR STl 9

3 a1, Person¥ Adams(1967)+= #ushA A]&% Ko NH|

B¢ EY Hdste Mg 2¥8& 2#stta 892, Sundstrom 5 (1983)2 4t

BEGFAA= 7HA B2 vz & §"o] dojuy B A Astdva
sttt

Sundstrom & (1983)2 =% pH7F A4 o] &=9 Fol IS v §3l

, Pessarakli(1994)+= 2]&°] NOs 1 NH o]0 2 AALE titstal §5F +

1

gom ALY FE3 ETE i pHIF A EA FFF

K

AE FojFal oA A& At Fto] o] &3ste] AlE W x| H
I HE E3E Fo% Ui Q1A EdFeA wlg F2 AFE(0.1-1%) ol
ol &¥H UmA= FrHAY Ao o8 =83t drkal sl
Pessarakli(1994)& 2142 orthophosphated] 2FsleEl FEj2 2 &4
B % 7HA F8F o]2¥9 HPO, ¢ ILPO, FHlZ AAe FAxANA F4
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st 7he AEAIWY Ak R EFolv w4 Bt 100-1000 78
T EolA7IE sty oW AEoA s Ak F7E EETAE o) 417447

al
w3 B9 2 A Bz 3t}3dl phosphates Feol WF33le] Fe I d& vh=
d M EGNE Cust 22 o554 &40 dEE dostA EA8Ee] Fe

o] ZFAo] JA . Van Dijk(1993)= Fe chlorosis?7} 243 AHH ESLS #31
e

N, phosphate &&o] wow ES Fo| phosphate gF3Fo] w0 AE Aol A
ferric phosphate’} A %o Ferl E83 Fo, EYF Fo N gFo] zow
ammonium® ZA3} AL ZF7l2 Eoo] AHA3lE o] Al Mn 5 #5529 49

S7hevar skl

AU P, K, Mn, Fe g3 2 Ca, Mg &3-2 Fe chlorosis?t ®H 3 @AV U&=
4], Spiers(1984)= blue berry9] €W phosphate, K $#-2 pH 65 Xt} pH 3.5
M @A Al Mn Ee F9 2087F =vhal eklth Himelick(199D)+= =

GRSl W Mn $9e pHZl % u B4 Eov, A4 EFME Emur
=
)

Lo

9 W Ca, phosphate $+#e E% pH7} =242 =718t Mg, Fe, Cu, Zn 3%
2 EY pH7t @55 Skttt al 3 Finn #F Rosen(1993)2 pH7F $H2 &
Skoll A blue berry #3229 phosphate @ Mn %2 =7}3t1 B, Ca, Mg &
At R Y. Cummings®t Xie(1995)+= B-FoF A A ujol A o] pH7}F
=0 229 Al Fe, Mn , Zn #%& F7bghtha spivh
g ESFol A 83kl e] phosphate, K B Mn &2 4 9o wreba xfo]7h gl
E< pH®F phosphate®] & 7]4tel @3k A7 w5 @3] o] Foj AL
=4 Romine(1993)= E%o] w+& pHE phosphated] 7HA4S ZAaA7ivga
FA I, Folle(1990)+= EY pH7F 7.0¥ wl= 7184 phosphate?] W&, pH7}
8Y w= Al-P ¢ Fe-P9 H|&e°], pH7l 64~709 W& Ca-P9 Hl&o] =2
A& 9] phosphate &4 %S 7}84 phosphate, Ca-P 2 Fe-P 3&xtl Al-P
gy vEsta FXE Fe-P ) Al-P ) Ca-P ol Fe-P7} ricedl 3+ 5+
phosphate?] & TFUY Aoz FHAY. Jugsyinda(1995)= 4HA sulfate &
o4 phosphate S5l Fe-oxides”’t 7}d $23%H Al-oxide > Mn-oxide
To 72 S Fral gtk Ohno(1992)+= w2 pH EYolA= &Z% phosphate
ko]l =2 AL Al-P, Fe-P Idow ##d & dvu 3ttt Gerke(1992)+=
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Weinbaum(1989)+= Al upFolA Ca e A#A-HF&5 JFE HY 4
ERohol theF fr5o Ayola, FAIHE S FEY aFo] Fakste 4 A
ofelAl m=yfe] YREME AAste A4 et on, 1u5de 7]
°of AYAHS 7ML FAHE EAva &%ith E3% phosphate®t K7F N
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72 dsto] Febza updo] 727F EA S| Al Zeke
s 53 B F AN EE2x EoA WAL 27 28 FAFA
g g EFEAS AL FY 28 Ay Fgxae SRS 150me, 85%
skeith ol 5 02N i Al 14 feg &
Hor HAsto] EF FrlGATFOR SATh
H & ¢12H(Available PoO5)-& Lan caster'd © & pH 4.0 Buffer 902 A&
o} v FAA B, Fe, Zn, Mn, Cu, Cd, Pb 5< Diethy lenetriamine pentacetic
acid(DTPA) HEWHoz EF 10go]l DTPAE Y 20mE 7hsl 2413 e A
= o] ¥ (whatman #4200 %t#])sto] AAFFEAH oz EA4 50T
A A (Total-N)= 54 23 A<l Kjeldahl® 28] a ¢ 7] % 3-8 3 (Cation
exchange capacity : CEC)2 THEY bgd &Y IN-NHOAc(pH7.0) 50mlE
100m¢ Fep==Aol Hste] 3023 J&e 5 No2 o H#AE o]&ate] o#gk
INE FHAste] /7T 24meet &7 & 42 &AqE& ol &t FAHsA o, CECE
=487 93 AN Y oA A @A Fol &9l Z(Ca’), vk
#Mg®) 183 ZHEK)S ICP (Inductively coupled plasma atomic emission
spectrometer; IRIS Argon plasma spectrometer; Thermo Jarrell Ash, USA)Z =

gkl

3) E¥ AEA

EYd WEFBiomass): EY AEY SH2 FEEZEXE T35 W YH(Fumigation-
Incubation method; FIH)S& ©]&3to] EYHALE HAAE histes A4 Ax=
A B JhaH FEEe ARZA FAFEATHEGIAAERLEH, 20024d). &
UGN B 20gS "UHI 73 200ml &719 FElHel ©@al Vacuum desiccators
chloroform®. 2 &Z ¥ 1 JedA 25C2 FA 5+ &=7](incubator)ol A 24
A sk YolFdnt 24A17ke] At & chloroform¥ &2 BE& A AT H
chloroform®] Z71& ¢35 AASL TTHA &2 EY lgs HFTtax EYY
x5 7] Y8 75 2nE el e B H7bsta, 2N NaOH 2mlE vial
of Wi "ot 7hsdt Wl g WS "WHA A 1ga 25CE FA e d&
71041 109 &<t w sk ok

iF & dEE WelA viales AW FA IN BaCly 2mlE ¥ o153, phenol-

O

ol
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S vialel "Wolry] 9 3 200ml AHztE ek Ra v
oyt 0.IN HCIZ HMo] FMoz wWalA = wr7tx

AAE st AdE de 7 gE 22 & $5ke] A= F(biomass)
A

phthalein *] A] ¢} 34+

rlo
2
~N
rr
o|\
Ju
¥
fru
s Mo

(A4 % Ft-blank)x0.1x6
dry wt. soil (g)x 0.41(%35

EF mAEAY EGO dtHgobet #3old & E A ¥ (Wollum,
1982)& o] &3l H<¢toZ colony &5 At CFU #o=
2] = tryptic soy agar$} rose bengal agarE ©]-&3lth & TFL 0.2% 7
do] 3t 7IdufAl oA F438k3 T (Godoy &, 1982).

24284 &A: Phosphatase?] &4 & p-nitrophenyl phosphates 7| & & 3}
o] p-nitrophenyle] &%+ %<& 410 nmolA  spectrophotometer (UV-1601,
SHIMADZU, Japan)® =73} 1L (Tabatabai®} Bremner, 1969), dehydrogenase®]
848 235- triphenyltetrazolium chloride 7] & & 3}o] formazano] &%= <%

= 490 nmoll A =438ttt (Lenhard, 1956).

o5A A% 54

1) 7tA ¢ &4

ZEA S @A el i HAE F U] el dolE AW EAE o8 FAS)
gom 7lAo] EFE 50cmold ®© 7HAE =FA (Water sprout shoot), 10~49
eme TEA (Shoot), 2~9ceme YA (Spur)Z &S] FASATH 7HA 9 &

715k Az ol AelN AT olgatel Ao

Fo @A R AL AT A T REol L (Floral bud)¥ 7}A of
& A7) flsted wuol Az ag

ol-gste] T4 AAE FAGU =8 THFE2 AAASE ol &t FAE =

)
r
Mo
1o
Ko,
Hr
—
)
a5}
=R
o
=
&
o
o]
9,
2y
‘O,
ol
Y,
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A3ttt 1A (Bud scale)e TAE o] &35to] TAAA HAZHAA FE AU

3) By AZF 4L &Y

= o2 5E FAE wt Im "olxl ko EUdS 7FE 50cm, AlE 50
em, Zo] 50cmE ZFAFsle] @YW A (125cm)F B E FHal FIA =& By
shal calliperg ©]-&3te] A7 1mm o8]l <& 121 oA FAE FA 3
Aol FAR sk tH(Ferree. 1994).

719 e AFHI Imm oldte] HelE viEA @A HILR &7 2
0CE FAste F2FxE ol &ste] B & Fol FoldA FA A&sHA Al
b $ k2 A& o] &ty S AASHE 06em HH o= 2AE A (1g)9
2] 5 Tri-tetrazolium chloride(TTC) 0.1% & 4(1% TTC + 0.4M Disodium
succinate hexahydrate + 0.1M <QI4FE &5 ) 30mlE Y92 wlgHel Hol 847
ek F27)elA 36CTE B F AEE AZ3 Fermazenol JAE o] Ao A
5mL #3s}e] UV/VIS Spectrophotometer (Shimadzu. Japan)E ©]-&3o] 470nmell

A FPEE ZRse] 2ae R HAs,

Nzel Aol WE F AeUelA] Fdo] A £4Y AAE 3ERte] FY
Byel Qg 159 450 AEZ o] 1800 Axe] A& At vj2A 9
2717k Qi Folo ol APUZ A wloley MAE ol gste] Z7el

e ANT F SR nE Ao AAstd RHARE Stk

7Hh 4 894 2 ¥4 53

o
Ao
o

2 71 Al(IMTechnology) & ©]&3lo] ZA4&A . JW
st U 1 49 FHES SFHFHAN SAUR AES o] &5ty FAE Edth
21 3 specific %2 10me] 9& A= E114 No. 109 cork borerE ©]

g3tol 942 Batel AT WA 1074 ARG FAEF Y

A H A& imaged

M

W AW d52 #FF

A GE=A423 S Hiscox & Israclstam¥ S o] &3tk No. 109 cork

borerg ©]&3to] 94S S AP FE& 500mgH Ao 70% Dimethyl



sulfoxide[(CH3)2SO] 25me7F @7 el &7]d o] 66CE FAhe =530
158 4548 FE3 5 3mE FH3ske] UV/VIS Spectro- photometerE ©] 83}
45nme}t 663nmell Al U SA RS 7R AL Arnon g A S o] &3t HFEA a,

6
FE4 b aeal & dHE2 @E HERHIT

* Aronon "7 2] [Plant physiology vol. 24:1-15. (1949)]

PE24 a = (12.7x0D663)-(2.69x0D645)
d=4 b = (22.9x0D645)-(4.68x0OD663)
T 9548 = (20.2x0D645)-(8.02x0OD663)

o AW FHE FF

AFHE 1L 70-80Ce] D& Zhehs AxTeA TdRF Ax F ZHA7E AR

AEA e FARAHOR ey Ax & B AR 2g8 500md 3
& flaskol] ¥ &3] (H.02 250m¢ + HoSO4 100mé + HCIO4 450m¢ = 800me) 20
wWE 7hste] Alg7F 24 2EE A F A Fd = A48 TtEEitt A 2
L& &9 180-200CelA 7k EafiA 2tk o] A& 23 & Whatman o 24| No.
65 AlE oJ3tstal W] o] 245 o]&3le] 100mL mess flask® 838 200u) o &

o]-&3sto] 4383

rr

A Azt Keldhos 23 5 FF¥oR asgn 2ds Fayos

F3)sle] AAS(Atomic Asorption Spectrophotometer, Perkin Elmer 2380)% &4
3la P, Ca, Mg, Mn &< ICP(Inductively Coupled Plasma, Perkin Elmer Otima
3000 SCR)& #2139

ERE R
1) #3453

+38 #BAo #y M-S high grade spectrum color senser(JS-555; Japan)Z
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o] g3}lo] Hunter L, a, bato 2 ¥ A|3FA

2) #4249 E3 EAR A4x E 7 FF

A 7HEA L8E4dE =49 = (Refractometer. Atago. Japan)® Z=AFsES]
A, S s SmE 20ml SRl SAste] 0.1 N-NaOH& o= 274 F
malic acid® 3F2F3te] FEAISEA Y. #8-9 $F A (cohesiveness), %A (viscosity),
eF2] A (elasticity, springiness), -84 (adhesiveness), # 2FA] (brittleness), # 2+
(chewiness), dEv Ao ALi9oA A7 1leme #3E AAS F @ 5mm
9] proveZ o] 83}o] Texture Analyser (XT2. England)® =43ttt 35S 1

AEAEE ol &ste] FAsdlaL, A Arl= F49 A4S AU

3) HAXE &F
MAE FA2 Ranadive®t Haard(1973)¢] "ol we} A3ttt AAAE
10gell 95% CH;OH 35méell Hol E47](homogenizer)E o] &3}o] 358 F<oF 27
B3 5 QARG E o] &8t 108 F¢t 753 x gE YAEYE st
Aode 2 2o wgl =i, F& residueE ©A 95% CHiOH 25mlol] 254
o i @2 residues IN-HCI 25meell 2545 < ayt
A EE 715 o] &dte] 158 Fk 840 x g
AAEYE At A5 d F2E residueE IN-NaOH 25mlE 3 7bshe] 25
E Fol wwt7|o| A shakings slFAoH, o9 & W oz IN-NaOH 25ml
aela IN-HCl 25m¢E F7bske] ghdH o wHEskglvh. o714 &2 residueE 8
0CE FAH= Ax7]o ZHA F89E FAE stone cell®] oz a3t

i
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=
Q)
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1>
Mz
e
o
fet
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[

A= KjeldahlZA & ] &3 &

AEA Qake F24 FalEHod §9S 5mF e ammonium meta vanadate
9 5met THT 16mE 7Hste] 30TCol Al 16w 3F HASE 3, B F UV/VIS
Spectrophotometer& ©]-&3}4] 470nmoll A w2 A & 3153 t)

a8 F7)ol& K, Ca, Mg 100m¢ mess flask® A 83 2008 & t}A] 50

jus)

| ]2 3&te] ICP (Inductively coupled plasma atomic emission spectro- meter) =

=45,
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5) ¥ A=3dE ¥F % I4HEA

Z3lo] 50% methanol 30ml o ¥ 4ColA 13500rpmO.& 287+ #A3ds &
HelS Whatman No. 1 AHAE A&3te] 71, o Fetdir A= ThA]
methanol 20 mLE 7}8}o] A F&, o ¥slsich

Z HE53gdES oA wola 10 mLE 7Y F=38

Atk & A=FFS ¥F ARE 09 INF F 1 mLol 3% FFHF 3 mLE A

£
oy
&
g
i
ot
o
A\
ol

ol
ol

7}&}al Folin & Ciocalteau’s phenol regent 1 mLE Y1 587 £33 ¥ 7%
FAUHEE 1 mLes ¥ & st A2oA 07 vhSAIl & 33
AZE o] &3te] 760nm(UV/VIS Spectrophotometer, Shimazu)dld T3=5 =74
st & HAE3tEdE9 %S chlorogenic acidE® ZFEZdA=E A
P

DPPH(a , o'-diphenyl-f-picrylhydrazyDell gt 242895 (electron donating
ability, EDA)S & #l=3te A4S 98 F+=3 vgs F5295300 34
st A ErdFoz2 SAHIYH(Blois, 1958, Kang &, 1996). Wi zZhzhe] =+
% ¥3% 1ml 2 DPPH € 9(DPPH 12 mg$ 100ml #gh&o] 3] &A1z
100ml 755 71 ) 4 mlE 10%3F &3¢ F 517 nmollA 2083 &3

o watg =4,

=
ofo
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o
2
>
e
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Fig. 3-2. Fermented liquid fertilizer in OC-1 orchard.
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Fig. 3-3. Surface soil management using crabgrass in OC-2 orchard.

-2 orchard.

Fig. 3-4. Fermented liquid fertilizer with ricebran in OC
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Fig. 3-6. Mulching using wood chip in OC-3 orchard.

_80_



Fig. 3-8. Hardpan in conventional orchard.
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2) A% 2 &

7hH EXY &8 -33A4 3 uAEAN A= Y%

B A Wt f71AAE ol &dte] EddgE 3 AEA Aol 7
< A UEwey EY FdERe WA ved J8E A s a8t e B
& 7ol 1 EZo] REgg AS & 5 AJT (Table 3-1). olelst A}
X TS 53 ol AujAl o] 51%0lA 46%2 EolEi BEUA
6-37Tkg/mi = SrolTH(F, 2002)+= Hiiek LA Th 3 FE E

2
Aol ZolAa Fr14dol Fad Eed AfAdol o] Folxl i IhdelA Har 20%4

Table 3-1. Soil phase, hardness and bulk density of pear orchard soil as

affected by organic materials.

Soil phase Soil hardness

(%) (mm) Bulk
Orchard 0 mim density
Solid Gas Liquid 1~10cm 11~20cm 21~30cn  (&/cm)

0C-1 425 24.2 33.3 16 17 18 1.34
0C-2 47.1 18.2 34.7 18 19 19 1.32
0C-3 51.4 13.6 35.0 22 24 25 1.35
Conventional 5.1 12.2 33.7 20 22 22 1.41

Significance * * NS *

N> "Nonsignificant or significant at P<0.05.

EY pHE F1AAE 7] o] &3 BdolA FA ol 717hE 538-6.747 A
dout A ol = pH 4982 Aol 7Y, EF fr1EgEFe A
37 el A 4.18-255= A A] o] 1.328tr A UERSTE (Table 3-2).
1593 §71549S A3 H71S '98-'992dzhd 7& AE) A Aato] ¢

H

st f71%59 %7 £40] pH 6.7, OM 54%, EC 2.22% YEF=dH(H, 1999)
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Table 3-2. pH, organic matter content, CEC and EC of pear orchard soil as

affected by organic materials.

Orchard (?11_51) o an(i ; ;natter (cm(i)llzgkg) (d];ﬂl/C m)
0C-1 6.41 2.78 14 0.14
0C-2 5.38 4.18 22 0.22
0C-3 6.74 2.55 14 0.14
Conventional 4.98 1.32 16 0.63
Significance H% Hk NS NS

NS *“Nonsignificant or significant at P<0.01.

B PIPRE ATl FIAANE olg3E FrAM AYew, PO
e 2A4H nE oA AMAZ deld 100ppm Wk 38~1310 Bl

s
et saA dheleld woh s AFe mth Cagtee

E Zola #F714 Hule AEFEFs =¥ W EF T 7713 POs R Ca
=
[¢}

7heksith= A3 (Chio 5, 200009+ dA itk BEF F vlgdieE 7]

Table 3-3. Macro element contents of pear orchard soil as affected by organic

materials.
Orchard N P2Os L K L Ca L Mg .
(%) (mg - kg ) (cmol - kg ) (cmol - kg *) (cmol * kg *)
0C-1 0.446 526 1.18 6.42 2.35
0C-2 0.429 1,312 2.03 10.97 1.60
0C-3 0.414 838 1.10 9.29 1.37
Conventional 0.523 385 1.12 6.22 2.94
Significance * * NS NS NS

NS *Nonsignificant or significant at P<0.05.
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Table 3-4. Micro element contents of pear orchard soil as affected by organic

materials.
Orchard Cu Zn B Mo Mn Fe
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
0C-1 3.25 172 0.76 0.94 47.2 61.9
0C-2 3.80 152 113 242 45.9 476
0C-3 5.96 15.1 0.87 1.98 63.1 39.3
Conventional 1.13 4.7 1.28 1.50 42.9 47.1
Significance * * NS NS * NS

" “Nonsignificant or significant at P<0.05.

EG vAERY ¥ste f7IAAE ol &3 oA A FBolert B2
BEE HEtH AT (Table 3-5). o= 3tetH| R A7IANES EY f71e &S
Z9]E7 ske] soil microbial biomass carbono] Ao GhAl FX el ulbet
A Ee] MATE A= A MGl et. al, 1986)9F LAttt ol gt 2z}

mﬁ
o,
o
ey
K

= s Aol AgEE Az Agel B F EPL
MARAAL FAENS Aow BuEYt EF AAY Hut

A Qe Aol i mAAMBAAAAE A EAHA B Aol mste] 7]
AAE o gahe FrNAE ok Aol 7k Felsgrh(Table 3-5).

& wol HFE BURFneel BAAN Mo =Y 2
589 A7 wolArh: A3HGoh et al, 1995)% A s or, TU AN B
oA w vhelst B 14 vheuc § we Aelrt EAls EgBel wol
A= the washe sk eh.(d, 2002)

1

)
o
e
7
&

oH
ol

W) sy A S vAE 9%
(1) 7tA o B3
TA LG o] Erpa dEd UFe 7R 3 e FUIAAE
23 oA BAAuFLRT} 20 A E 42 (Water sprout shoot) A=k
!

I Aol el AU, £ FAdLS 3 sfotEste] T AT

Y

rr

ol
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Table 3-5. The population of bacteria, fungi and earthworm in soil on the

orchards as affected by organic materials.

Orchard Bacteria. Fungi . Earthworm
(CFU/g soil) (CFU/g soil) (NO/m")
0C-1 5.7 3.6 15
0C-2 5.8 3.5 4.3
0C-3 5.6 3.8 1.8
Conventional 54 3.1 0.0
Significance * * o

* "Significant at P<0.05, or 0.01, respectively.

Table 3-6. Distribution of water sprout shoots, shoots and spurs of pear tree

as affected by organic materials.

Water sprout shoot Shoot Spur
Orehard No. per Rate (%) No. per Rate (%) No. per Rate (%)
tree tree tree

0C-1 68.2 5.03 136.4 10.07 1,150.3 84.90
0C-2 1145 7.85 84.4 5.78 1,260.5 86.37
0C-3 120.7 8.86 105.2 772 1,136.6 83.42
Conventional 175.4 15.34 42.8 3.74 925.2 80.92
Significance w3 * *

Water sprout shoot = more than 50em, vegetative branch = 10 to 49cm, spur =
2 to 9em in length, respectively.

“ "Significant at P<0.05, or 0.01, respectively.
(Shoot)H} ©@HA] (Spur) HAo] F7AAE o] &gk U] wo] ZAFSTH

(Table 3-6). AT 7HA= F71A4AE ol &dh= oA THA o daA= &

2 EAAE e A BArhTable 3-7). WAT 7449 A7 Aole #7174
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AE ol Gt FAoA EAAG WRAL FopAE FFL B W wHA

AolA A%e BAthTable 3-8). ol 4el W= 2 o §71449 Age >

Aol QA ol FolA it Aow BHHgle ot EFAisl e

durh g Aol o] @ & 9L Rom

AANZ & At HIIAANE o] & T FARFEAL S
o

H gl AASA FAAZL G A= Wete] H S e AdH T

Table 3-7. Diameters of water sprout shoots, shoots and spurs of pear tree as

affected by organic materials.

Diameter (mm/i)

Orehard Watz}:ozlzrout Shoot Spur
0C-1 10.98 11.8 6.69
0C-2 11.90 9.52 4.61
0C-3 10.50 8.45 6.09
Conventional 15.50 11.1 5.92
Significance * NS NS

N> *Nonsignificant or significant at P<0.05.

Table 3-8. Internode lengths of water sprout shoots, shoots and spurs of pear

tree as affected by organic materials.

Internode length (cm)

Orchard Watz;ozﬁgrout Shoot Spur
0OC-1 5.66 5.10 3.32
0C-2 6.74 5.39 3.03
0C-3 5.79 5.36 3.02
Conventional 6.38 6.31 2.81
Significance NS NS *

Water sprout shoot : 1 m, Shoot : 50-55 cm, Spur : 30-35 cm,

NS *Nonsignificant or significant at P<0.05.
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(2) =E@)# 49 54

ol F3al Mstet el FFES WA
A ZEe geEE ot #au FEI v 2ol /H¥ a1 Jdden T dHST}
FolA = AFS HAtHTable 3-9). 12y o] A+ AQA ) Hd7 &
Aol vERAl gkstow lAFTE A
3-10). oo FAet A= F7IAAE ol &3 HAA g FEFe] Eokom, 4

ol #al AFE HojHr 42 @2 HAs ¥ FdE Hth(Table 3-11).
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Table 3-9. Fresh weight, size and number of flower bud scale of pear tree as

affected by organic materials.

Bud size (mm)

Bud weight Bud scale
Orchard Diameter
(mg) Length(L) L/D (No.)
(D)
0C-1 184 8.62 6.26 1.38 11.2
0C-2 173 8.36 6.38 1.31 10.8
0C-3 141 8.30 6.12 1.36 10.6
Conventional 180 9.49 6.28 1.51 10.2
Significance NS NS NS * *

N5 “Nonsignificant or significant at P<0.05.

Table 3-10. Fresh weight, size and number of flower bud scale of pear tree as

affected by organic materials.

Bud size (mm)

Bud weight - Bud scale
Orchard Diameter
(mg) Length(L) D) L/D (No.)
0C-1 99 8.34 5.54 1.51 94
0C-2 120 791 5.31 1.49 94
0C-3 102 7.18 4.80 1.50 94
Conventional 140 8.25 5.64 1.46 9.8
Significance * ® NS

N5 *Nonsignificant or significant at P<0.05.
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Table 3-11. Fresh weight, size and L/D ratio of leaf in pear tree as affected

by organic materials.

Leaf size (cm)

Orchard Leaf weight (g)

Length(L) Diameter(D) L/D
0C-1 2.30 11.0 8.6 1.28
0C-2 2.50 10.9 8.7 1.25
0C-3 2.06 11.0 7.7 1.43
Conventional 1.98 11.8 7.2 1.64
Significance * NS NS *

N> *Nonsignificant or significant at P<0.05.

(3) #4 F2 mA= FF

e FHFE FIIAAE ol &F Aol =2 AdFE B, FF2 A
Aol wet AolE Holx= wgkout AN HdoN LHALR HHE= B
Aol 7p7h FEE dHERUAtH(Table 3-12). ol A= AnkZFo] AW
Hdol A ARl o EG=dS MAdsdS W 53 19%kg T &
s AT A, 1993)® F1% = ATk A
s F7IAAE o83 FLEoNA 1-2 % A= =A deston 3
dae 7ol He ARe #7IAAE o83 HdodA =A etk (Table
3-13). # F4 7Eol HE FANS FUIAAME ol &3 oA we IS

Uehle} aubael erg gaje] uls) Ad o] EgTh(Table 3-14).

2

rr

Table 3-12. Fresh weight, size and L/D ratio of pear fruits as affected by

organic materials.

Fruit size (cm)

Orchard  Fruit weight (g) Length(L) Diameter(D) L/D
0C-1 792 96.4 1152 0.84
0C-2 820 101.2 1153 0.88
0C-3 775 107.3 123.8 0.90
Conventional 688 98.9 109.8 0.90
Significance Kk NS NS NS

N

> “Nonsignificant or significant at P<0.01.
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Table 3-13. Soluble solid content(SSC), firmness and orgnic acid contents of

pear fruits as affected by organic materials.

SSC Firmness Organic acid
Orchard

(%) (kg/gi5mm) (%)
0C-1 12.4 1.04 0.25
0C-2 12.7 0.87 0.13
0C-3 114 0.79 0.17
Conventional 11.2 0.77 0.17
Significance * * NS

NS. “Nonsignificant or significant at P<0.05.

Table 3-14. Skin color fruit of pear fruits as affected by organic materials.

Hunter value

Orchard
L a b
0C-1 101.7 10.0 58.8
0C-2 101.9 12.3 55.3
0C-3 93.8 10.4 45.2
Conventional 89.4 9.6 48.2
Significance * * NS

NS *Nonsignificant or significant at P<0.05.

. I8 Aol A EYHIMAF HA

Aol et 2 4 F4 5 v AESoRA v RAEG] &

a7 Qg EGHUMAs AAS A% VxAsE 47 5y

AU
ot
Lo
oX,
fllo
=
rx

A E o] 2 5-9d A Al

=
WU (Pyrus pyrifolia) = U5 v 9ol EA3 BESRXAEE o] &3] 32
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s7He 7ol E<F pHERE pH 45 ¢l&kel 53¢, pH 46 - 509 7749, pH
51-5591 1170 #¢1, pH 560141 978 #de A2 A4, 24 7499
pH #2418, 469, 517, 6.08 ]t}

Hdo] EG f7lE FHEE OM 1%°lskel 770 #4(A), OM 1.1-1.5%<1 871
HA(B), 1.6-25%2 1170 ZFL(C), 26% ©14% 671 FAD)S ATz DA
o, 7t e OM HiFS AFRY 052, B¥Y 1.30, CHY 1.94, DI 3.01

olgith. I 27 Aele] £, B, G Aste] AL o gL, 3}
de ARR 7 BPelA Aol wxF 0FE Hesn 159 500-600g ¥

s 634 12035 Fgsto] AdARER AR

W) 2% # 13

(1) E¥ pHe 718 &3 ©E o 49 258 EG 333849 EF

B a5 Ed g5ty 2AIAE §7189 d%2 pH 50 wwkel pH A<t
pH B #YaFolM = 1%S 94 &9k, pH 5.0-5491 pH Coll A& 1-2%% o1,
pH 55-65¢ pH DolA &= 3-4%5 ez, B¢ W 2432 pH7F 35-549)
pH A, B, C Z2FlAE 2-3%= pH7l =& AQdF2 Zadtafo] HolxE 7
e FEletA] groy} pH7F 55-65¢ pH DollM = 4-8% B == 83k 2ol =
Bl E<F pH7F 22 HY0F 455 ESG Ul f71EFHY 2 P =S
Ao =2 vEbtH(Table 3-15).

olglg A= EYd ToM o= stdd FAE w7l mHel dole]

oft

BAHUA F780] Fol& AAEAL WA Sn Y AR FaolFEE
ZolFolA Eg pHE ¥ol: Aoz Azuv, 24e EF Wl 97 TIEg
'1—']:1—

T7HAA pHE Eol= Aoz AtaHw, ¢

N

of

45904 B Ul ZE b 0.24mg/gSlat pH 550141 0.43mg/gol 2AthE Bhella
(1989)¢] Ao} AA s}t

pHell w& Bk f abe] k2 shele] met A7 714 SAH o= Fd
Aol vdehuAE egton, A4 fE ake] wk7b 100ppmeleta ezl A
of Hls} i 30u§2 3000ppmA = = HAE iflew, a5 3 FEAE VE
Aell v 6-171 A=<l 600ppm-1700ppm o= Q14ke] Frpek A o] o ol

I A (Table 3-15).
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Table 3-15. Content of organic matter, phosphate and calcium in soil of pear

orchard groups with different soil pH.

Orchard group Organic matter P205 CaO
(%) (ppm) (%)
{ pH 45 035 ¢ 1,208 316 b
pH 46 - 50 0.76 bc 602 348 b
pH 51 - 55 1.47 ab 1,744 365 b
> pH 5.6 249 a 1,423 590 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

(2) E¥ pH 718 @3 ©& o 3d 258 #g 54

HAdR S o FF3te] AR lmm o]3F Al FA Ao AES)
A e Y] sFe® TTCZ Abstéte] A W= formazan B4 AL A =
Imm °]38} Al FA7F pH AdlA+E 29g, pH Bol A& 44g, pH Coll A& 56g,
pH DolA = 79g% Yety Z153be 15g9 zbelE uvebslal, pH7F w2 153
=2 OF Alogtal= 2560 =R gl xolE H Yt (Table 3-16).

4288 S Uegdle 3 %5 pH AdA = 0.04, pH BollA &= 0.082, pH CollA &=
0.139, pH DolA+= 01742 YEely 257 0.048 59 Aeol& yetya, pH7F
S a5 52 a5 AbolRtel= 4u) AR FEg ZolE Ko pHYE w2 I
AL F= Ao o] Ba & o] =/ el tH(Table 3-16).

oJAL B pH7} ¥& X YEFEAEIF B F7]E0] Hol B =i

N
= NSk 2o S &olstAl sk Aewm AAHY, Bk pHel we o
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Al 7 SE5H] F2 AETY

°of ElA A4 53 A 4 EAFS Ao S AoR FAHY =
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Table 3-16. Fibrous root” weight and root activity as affected by organic

matter and pH in soil of pear orchard.

, Organic matter Fibrous root weight” Absorbance
Orchard group’

(%) (g) (470nm)
{ pH 45 0.35 ¢’ 2980 b 0.044 b
pH 46 - 50 0.76 bc 4443 b 0.082 b
pH 51 - 55 1.47 ab 5.691 ab 0.139 a
> pH 56 249 a 7970 a 0174 a

“Fibrous root = less than 1.0mm in root diameter.

YMean separation within columns by Duncan’s multiple range test at 5% level.

pHSE Alo] %, @ste] 37184 Avel A pHr Eobdd] webd A
o ool Frksht Aol 51%2 vehdi, FREE 69%AE I 4TS
e BH(Fig. 3-9, 3-11).

FAET AT F R TP FARNAME f7180] B AUAFE
Azl ol we AT 59% AE, FHEE 50% AE Frbehe RS UEhy
H(Fig. 3-10, 3-12).

wWebd B pHSE f71%e Aol Fu 2@ 9P FE sddogm @
F e, B pHRUH: R/l @@l A2 e Agsted o 2 9
WAE Ao vedth et RN pH $71BR0 O ge 43S

Fedow ey

EI
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y =2.7941x — 8.7995
r=0.7156+

—
o
T

Fresh root weight(g
()]
T

pH in soil

Fig. 3-9. Relation of fibrous root weight to pH in soil of pear orchard.

12

y =15809x + 2382
10 r=0.7682+

Fresh root weight(g)

0 05 1 15 2 25 3 35 4
Organic matter (%)

Fig. 3-10. Relation of fibrous root weight to organic matter in soil of

pear orchard.
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0.25

y =0.0796x — 0.2873
r=0.8352xx*

Absorbance

0.05

pH in soil

Fig. 3-11. Relation of root activity to pH in soil of pear orchard.

025

y = 00356x + 00509
r =0.7088~

*®

02 |

015

01 r

Absorbance

005 *

0 05 1 15 2 25 3 35 4
Organic matter (%)

Fig. 3-12. Relation of root activity to organic matter in soil of pear

orchard.
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(3) Hl #94 EF9 pHY 94%S F+ &4

o7 roln weta HYe HA pHE 6.0-652 BGS v F7|=3dFe H A3
25%0] 43S fFAEoF & Aow AyzE)
7.00
y =0.4819x + 4.3613
1=0.6903 x*
- *
6.00
©
w
=
T
o
5.00 r
4.00
0 1 2 3 4

Organic matter in soil(%)

Fig. 3-13. Relation of organic matter contant to pH in soil of pear

orchard.

(4) }4E EF pHS} #7718 FF We W F7I498 &% ¥

Eole] pH FEel wet 1§ Aold HA5e Guel 5 dane 3
Be 24 8 Adte pHAE ¥ Aol Wl oA Gyl Beel FFE pH
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7F 6.0 o]do® =2 pH DAHAE 095-1.10% H%=E vebdal, pH A %9
A= 0.75-0.85% A=E Wed 020% A=e] ake]E RS1IL, phosphated &S
HAHEE T ApolE HolA Gk Wi 040%S oFzt el el ek vt
g2 LERE ZFol 7k YISt (Table 3-17).

el ot

HAE A5 4(1998)] Al Aol whE AP ] S A F
ok 7o) Hszati=dl Wiy AbbuE R G /ldbe] WAl A At Agler, Z
g7F BA JEbG I e o252 Aol7b flSdTh

Romine(1993)¢] E 9ol & pHE phosphated] 7H4A4<S ZHAaAzitta st=
Huohs dl EYo e pH7F gul JIEFFde & 9SS 74 kdves 3

o Az

Table 3-17. Content of macro-element in leaves with different pH in soil of

pear orchard.

Orchard group N P0s KO a0 MgO
(%) (ppm) (%) (%) (%)

{ pH 45 185 a 4863 a 2.7 a 0.81 b’ 0.25 a
pH 46 - 5.0 1.76 a 4098 a 25 a 097 a 0.30 a
pH 51 - 55 1.84 a 4353 a 26 a 0.93 ab 0.27 a

> pH 56 1.88 a 4218 a 25 a 1.06 a 0.26 a

Mean separation within columns by Duncan’s multiple range test at 5% level.

Eoe] pH FEel wet 1§ Aold HA5e Gulel FrE vFdne 3

Fe A 3 AdeMe Al 2 vk AR Aol yEA fstoy
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°] %7} pH A#olA 513ppmA =%, pH DH Lo A= 284ppm e & e
pH7} $b& A5 B7ke] w7t S7ksks 238 YRl vh(Table 3-18).

S pH 231455 431 &8=rt Srkste]l Aol S4bo] vEhdta
AFEE 9™ Himelick(1991)9] ZEUH¢] U] Mn &S pHZF @S of @4
=0 Aol dAE

Table 3-18. Content of micro-element in leaves with different pH in soil of

pear orchard.

Fe MnO Cu B205

Orchard group
(ppm) (ppm) (ppm) (ppm)
{ pH 45 282 513 ¢* 10.3 22.1
pH 46 - 5.0 225 474 be 15.2 21.7
pH 51 - 55 184 330 ab 9.9 22.6
> pH 56 179 284 a 14.1 22.1

Mean separation within columns by Duncan’s multiple range test at 5% level.

g 3o gt 1§ Aojd s duld F5E tEgda
FFes A O Ade ES F71EC] 3% A% fFAEHE oA G A
ke 1.10% ol’dS vERUo] pHel whE Aol ws=stdl o frlEe] B 7
Aol AW Ze FdHFS F71E0] & OM A IFAAME 0.78%°]a 7%
| & OM B #9141 E 1.13ppm o2 YERY 0.35% FEe] zol& YelldE=
g o]Z& pHel w2 Anerel Aolel 0.25%Kth & AFo]& Ko Fo|(Table
2 pHEUT= f71=9 93-S ol W

8
Z1Ee] Baas A FEH og¥e] =4 ved 2

O
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Table 3-19. Content of macro—element in leaves with different organic matter

in soil of pear orchard.

Orchard group N P20s K0 a0 MgO
(%) (%) (%) (%) (%)

C OM 1% 1.71 a 042 a 265 a 0.77 ¢* 0.26 a

OM 1.1. - 15% 1.77 a 044 a 2.60 a 094 b 0.30 a

OM 1.6 - 2.5% 192 a 042 a 2.60 a 0.99 b 0.26 a

> OM 2.6% 191 a 043 a 2.58 a 113 a 0.26 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.

B o mEt a5 Aozl BY9E] el F5H nHgdard
s A g Ade Gdl w1k F=7F OM ARelAl 431ppm B =S,
OM Dol A= 255ppm o2 e OMo] W& #HAAdGFE Pito] Frst &
7Vete A%E e oy §7180] Be Al fr]Ee] A B @
2t owxe Ael7b 180ppmdlHl WHEte] pHZF =2 #y wre 7ol Aot
230ppm 2.2 W ERTH(Table 3-20).

AU Cu ol pHel wpE FRolAE Aols YERA] gtoy {f7]Edd w
E FRAE OM AFYAA 122ppm BES I, OM DI A= 7
el ou FEld A JEh A ke tE v EgES 153 Aol @l
A tH(Table 3-20).

o] B2 oA Cufl el AA vetvs B ZaFas dAHE=
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Table 3-20. Content of micro—-element in leaves with different organic matter

in soil of pear orchard.

Fe MnO Cu B20s

Orchard group
(ppm) (ppm) (ppm) (ppm)
< OM 1% 194 431 a* 122 a 24.1
OM 1.1. - 1.5% 182 418 ab 182 ab 20.9
OM 16 - 25% 268 380 ab 10.8 ab 21.7
> OM 2.6% 144 255 b 73 b 22.6

Mean separation within columns by Duncan’s multiple range test at 5% level.

Al A9 FEFS FrlEol 13% FE(Fig. 3-14), pH7t 3% A =((Fig. 3-15)
o] FEFS A= Aoz yeuted BEY FEd ZaitEel otyr] wZel
I oHREel B frrlEel EA] WiiEew Agzhd.

Al Zae] FFlME FrIEC] 56% A 93-S Fi((Fig. 3-16), pHE=
24%° FFe Fv AR YE((Fig. 3-17)+d o] RS2 pHET= #7]&0]
Zagael #de] g Aolgk & 4 ATk

%

71E0o] 16% A =(Fig. 3-18), pH7} 23% A %9 &=

=
ol
)
Lo,
ot
o
rlo
o

2 JEkFig. 3198 olRow §712rrhe pHel 9x B0E
245 4% ey
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Organic matter in soil(%)

Fig. 3-14. Relation of soil organic matter to leaves N content in pear

orchard.
26
o4 b y =00641x + 15038 *
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1
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Fig. 3-15. Relation of pH in soil to leaves N content in pear orchard.
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y =12923x + 74424 *
13 r=0.7526+*x

117

09 1
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Fig. 3-16. Relation of soil organic matter to leaves Ca content in pear

orchard.
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Fig. 3-17. Relation of pH in soil to leaves Ca content in pear orchard.
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y =—73364x + 50024
r=—040567*

Fig. 3-18.
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Fig. 3-19. Relation of pH in soil to leaves Mn content in pear orchard.
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Relation of soil organic matter to leaves Mn content in pear

orchard.
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Al 2AEHe B 249 A FEE FAT F 9= 87

A (cohesiveness)¥ 59 EW3} Prove ALY gl e S FHaE=r =

2% 9 Yt 894 (adesiveness) & AL AT K780 B AATE
o wle] Ae e AAnk $YYT WAl kol Fge] 2Ho] AU
Aoz vehod, 3% FEE 7% B Aol Fao] e el 3}
BTl AR BRR GRS f7]%] 2o e BUe 13%eln 4L el 0

Table 3-21. Cohesiveness, adesiveness, firmness, soluble solid content of pear

fruit affected by organic matter in soil of pear orchard.

Cohesiveness Adesiveness Firmness Soluble solid contant
Orchard group

() (&) (N) (%)

< OM 1% 0.16 ab’ -0.08 11.76 10.95 d
OM 1.1. - 1.5% 015 b -0.08 12.34 1152 ¢
OM 1.6 - 2.5% 017 a -0.10 12.74 12.20 b
> OM 2.6% 018 a -0.10 12.83 1294 a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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2) B EF R TEHANAF AA

7h) w7

Fig. 3-56. 24713+ oWl Fig. 3-57. 24A13F o]
S4d wiE ZEH. (5 Al 2E .

=) (T=m/E)

05mE 31 S 75 A (Fig. 3-20) v 6, 12, 24213ko] At & dolol&
go ARG weh B7a)

(3) 714 A
wg= e 5E (S, %0 %R Ba e £ 7t 558 JhEA S Bolet

o] &7 A} A= et (Table 3-22).
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H 7} &5 index value(55; $-:4; 113, &2 7hDol wE XS A A

= Fig. 3-23014 YelfSiT).

kv
i

) A% R 1

Ef71 88 9ojA] index value 7.021 BH7F-7F 20 57 ARRE b ©
%o index valueZb 8.0% 9.0%1 &7H7tF 7HZF 10%7F #H9-9om 5090 &7k
=3] At E A ES pHE thEE %719 index value: 3.00]1
Fol T 3.0-4.0 Atolol HEE Y-S & 5 AATh AWI(EF] B/
E)oll oA index value 4.0%0 F7H7F 205 7F o] o= getH| R FS Fo
I F7E S BEHUE NS EY JAAHE #EEs & & g
(Fig. 3-23). wjebA % 5
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A el ol 9lol Al index value 5.0%1 H7}7F 25%7) o] AFo 2 g BB 7)ol A

= wigrE ZEH geaded glojd gl 5717} index value 4.0-5.0 Abo]el

T AATH(Fig. 3-23). webA v H ol A= index valueZt

2.0(Table 3-23)%1 #olA = Avd AFoas Foldwd F3d 58 A=
WHo g Eqfo wlaAHE MAdeer 2 o dAdHn.
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30%7F #-$-°lA index value’} 4.0°] 3 tH(Fig. 3-23).

WallE WAl glolA index value 3.0-459 ¥717F Be H|FS

FA7AE R A7 Aok Boel e & & ArhFig. 3-23)

A3k gl

- 110 -

H o ISR ol sl
20 20
<|_15 <|_15
=~ 10 ~ 10
Ho 5 0
0 0
3 35 4 45 b5 2 3 35 4 45 5
Index vaue Incex value
LAl - Hi=2lEl edsl|Zsa |
15
20 o5
15 42 410
ﬂ'm =15 ~
J?o Ho 10 Ho 5
5 5
0 0 0
> 3 35 4 45 5 5 3 35 4 45 5 2 253354 455
Incex value Index value Incex value
AB(EEHIE/R7I18) o3l LN A RSN =S
25 35 30
30 25
20 2 2
15 —gfg w15
H10 i 40
5 5 5
0 0
0 4 4 35 4 45 5 3 35 4 45 5
35 Ingex vaug ° Incex value Index value
Fig. 3-23. 39 E¢ F7HA 4 7 &5 571 S X5 (20061, n=48)



Table 3-23. I} B¢ 2 T H7F 71 A4 & w71 B 54 H7hR

(20061 4-59; n=48)

pH Hlj 5= o4 oFo] -2 EYf7E
E el Al shaf sk
(1~5) (1~5) (1~5) (1~5) (2~10)
4 iy 3.63 4.49 4.21 3.48 7.48
®FFHA 0.63 0.78 0.76 0.61 1.03
;] 9 3-5 2-5 3.5-5 3-4.5 6-9
AlH] (8}t 5./ =4A] RE & 5 A F
TR F718) dh A 2/ 2] & 7] A o] 5
(1~5) (1~5) (1~5) (1~5) (1~5)
3 i 4.18 3.89 4.20 3.66 4.04
EFHA 0.49 0.51 0.35 0.85 0.20
H 4 3.5-5 3—4.5 3.5-5 2-5 4-5
% <E¥N > BE.

4) A EG IFHIMAFTE 08T EFAAN R 82D AN

A B g5 Hrh Ay vmF@B0) sk st diste] Ao
Edol tid Jehs Sote] BN ANE Agate] FomM & A
27k 71 E o] W v
71 IAA=E

maggor Ay AEd Satded 24T wES AAsa 20039FH 4
FALE BAEFFIIERA 9ste] 200603704 FEE Frre AAAEE A

17Pd =(20033) o= EYH7}7|Fo wE Z index valuex= 713 (Table 3-24)
o2 HrHAY 1AdE HY EY 2 F3HI|EA ot HE A 935
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Ede frles 74T AL AT 23 =20049) = EYHE 7 E
M2 F index valuew 75%(Table 3-25)2.2 H7ts o 33 %= (2005) ol =
8474 (Table 3-26)°.2 H7}= il 4xd E(2006)0 &= 927 (Table 3-27)°.2 33
ZhE AT AP ES B FRRI7IERA ko] dad g A 4937k pAd
= 71A Fd F9 B7F AFh S dErd vk (Fig. 3-24).
1APA=(2003 )l = ESF 77| 24 dEo 2dojA L index value 5% &}
RAe A9 EG pl, doledd % F7EdFS 302 vHEgon 22d &= (2004
el 18%FS =0lal =49 F714d HHlE A&stded=: &7
Pl B pH, Fol&dd R 7T o8] 302 yehgthFig. 3-25). 3
AHA=(2006) 0= EF pHOF Fol2 9] index value® 434 EY F71E
e 307 YEgon 43d(200610) 2] H7HAY EY pH, ol 9 F
NEFFe BT 47 Yebdoh(Fig. 3-26). mebd el diste] 7 gEde
7hetal g Foke] AWAES Algete] FoRM Awof wiAe EE

Ff7)% MANAAE 5T Ao ARt
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Fig. 3-24. %l B¢ 2 25 37 7150l & dad e e A3t
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1) EAAE * A

TAAMES] T HAAES A4 85% o], 7HE] 65% o, +71E 21% ©]
Fow mAESFE MRSHMA A FAER AF 7Fo] 3.1x10° cfu - mL 'S
71244 &(Compost) & AF-&3A .

AL Ad s S AAE dd sty & 11948 Ayl
gttt A= Hdrd Eo AlHstdon Alx Alv= 54 1590 3008
SEE 4 Edo| AHsA. 28] A2x AR+ 69 15699 30089 1

)

Ay
e i

71 EG stEtAd el w A= |3

Compost®] 7] AlH]ol] o3t B¢k 3}ed o] Wstes B pHS dol2A 88 &
(CEC)e] et & dAagde] dave Aads B 18y #f71E 3ol
U faEdst K, Ca, Mge %ol Zea EC Wit aA delgxA skt
(Table 3-28).
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Table 3-28. Effect of compost treatment on soil chemical in pear orchard.

Factor Conventional Compost Normal range”
pH (1:5) 507 £ 0.33 6.12 + 0.27 6.0 ~ 65
OM. (g-kgh 213 £ 0.21 2.27 £ 0.28 25 ~ 35
Total-N (mg - kg ) 210 + 37.8 160 + 40.8 150 ~ 200
P2Os5 (mg - kg ") 618 + 173 604 + 225 300 ~ 500
K (cmol - kg 312 £ 0.23 314 £ 0.18 05 ~0.7
Ca (cmol - kg™ 12.06 + 1.27 119 + 053 50 ~ 60
Mg (cmol - kg ') 271 £ 1.19 242 + 1.08 1.5 ~ 20
EC (ds-m") 0.88 = 0.28 0.87 + 0.26 below 2
CEC (cmol -kg') 697 = 3.03 766 + 3.16

“Each value in the mean *+ standard deviation for pear orchard soil (n=3).
*Source : Agriculture Cooperative Society 'Rescue Soil and Fertilization

Technology’ p. 48.

Stevenson(1994)2 #7142 Hl &5+
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ki3

<7

ARRE S

ol
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.

W) EGHAEALY v
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=

tol Egm A

MIEE

S

Compost®] AJH]7}F EFu el vA=

ZAY E

3T
ar

= A=A A

S

it

AAE o

A

7PNT7IE Aoz e

=2 =
T= "o

A7 B A= Al

W oH(Table 3-29).

Table 3-29. The biomass-C of microganisioms by compost treatment in pear

orchard soil.

Biomass-CO,

Treatment

(mg C-g ' DW soil)

0.30+0.12°

Conventional

0.42+0.10

Compost

=3).

standard deviation for pear orchard soil (n

+

Each value in the mean

zZ
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Fig. 3-27. Microorganism cultivation of Compost in MRS medium.

Compost® 9w wjAe] wgstde W W4T F8 FHA T F 9,
Lactobacillish 528 wFali=tl 2o0= MRS wWxo] vl4 8
Mgstge W MR FAEE AL BAsG olwel ARl Fi

3.1x10" cfu/ml ¥ TH(Fig. 3-27).

i
-
il

) Compost &7 FA mxE FIF

(1) g9 EA mRA& FTF

Compost®] A[H]7} F& 4 ®sto] vA= &35 &Ast7] fleiA FAFSE Leaf
specific weight= compost 2|l A AX &= &S HAHTable 3-30). o|& H]s:
g \HE 7 4ol A compostA 3 3t Fo] FAYAE AFE Bole= AL

ES
i, G B Qo] FEAL I F AE Wl B 9

x

[RUB

= ddol
= A2 AU
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Table 3-30. Effect of compost treatment on pear leaf characteristics.

Tretment Leaf area Leaf weight Leaf specific weight”
(cm?) (g) (g/9 No.10)

Conventional 1.42+0.11" 1.51£0.57 0.65+0.08

Compost 1.33£0.04 1.95+0.75 0.78+0.01

’Each value in the mean * standard deviation for pear leaves(n=90).

*We took 10 leaf disks with cork borer(#10) and weight measured.
bzl e Wyor 4Hxl THe U EFY Wsh= Total-N# K

&t} (Table 3-31). L2y P.Os= compost® 8] GollA =A ZFAMESITE o=
compostell 9|3 E¢F Ao Wyt dojuy ST 5 e A4 o] soiw
A compostell ZEE] = wAAEA 3] AE L

s vAEel FAS: e WAS] AR 2RE RISAY £
2

Table 3-31. Effect of compost treatment on inorganic nutrients of ‘Niitaka’ pear

leaves.
Treatment Total-N P20O5 K Ca Mg
(%) (%) (%) (%) (%)
Conventional 8.90+0.42"  092+0.15 1.78+0.25 3.59+0.32 0.51+0.13
Compost 8.25+0.07  1.38+0.25 1.68+0.06 3.27+0.19 0.50+0.06

“Each value in the mean * standard deviation for fully expanded pear

leaves(n=50).

- Plant part : Mid-part of current shoots
- Time @ 12 July 2002
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Compost2] AlR]7F AUl G454 dafo] vA= 235 g9sty] & 2AE 4
4 oa 954 Db 283 F AESLEHFES v E o compost A FolA E
2

T S7bebe A¥Ee BAtH(Fig. 3-28).

ol A= AT WA Fo| A Leaf specific weight’} 718t 2
Ag AR ZHE A2 Fyol FrhEe 4P A%E B o composts]
A= wiuE 9l FAS AEASY T4 FHE HSAE F Qi 949
B T89S F7HNA dsEY] Aite] 8 Al vl T (conventional) Btk W=
AL 4%+ A9

16
14 O Conventional
B Compost
12
@ 10
(@)
E
> 8
s
5 6
=
O 4
2
0

Chl.a Chl.b Total

Fig. 3-28. Change of chlorophyll in ‘Niitaka’ pear leaf by compost treatment.
- Plant part : Mid-part of current shoots
- Time : 12 July 2002
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Table 3-32. Effect of compost treatment on bud character in 'Niitaka’ pear

plant.

Length  Diameter L/D Weight Scale
Bud Treatment

(mm) (mm) (g) (ea)

Conventional 5.51+0.70° 7.63t1.22 147+0.17 0.09+0.03 15.23+3.45
Floral

Compost 6.17£0.72 8.36+1.31 1.43+0.19 0.11£0.04 16.73+3.18

Conventional 5.49+0.79  7.67£0.77 1.42+0.29 0.08+0.02 11.24+0.74
Leaf

Compost 6.23+0.58  7.95+0.78 1.45%0.15 0.09£0.03 12.23+0.86

“Each value in the mean * standard deviation for pear bud(n=50).

t}) Compost A &7} #Qdol| vA& FF

(1) #o) e wste] WX&= FIF

Compost®] AlH]7} Zd <ol #olsts Jug Folsty] fd A 73] A <]
Hunter Valuew W x5 Yetll= Ltk A2 Ars Y= aghe =ob#
Ao AeE YEd= b#te Yol = A &S B tHTable 3-33, Fig. 3-29).

A w7t AEERS W Bye BE 9e gadoR FAAET vio] wji
Ay Fogtn Ruda ged o Ao E Hol compost® Aujdt TAo] Hlolx]

an, wfel Aol vebds &de] tiatel wis) st dEhes Aom B
=

- 123 -



Table 3-33. Effect of compost treatment on fruit color of ’'Niitaka’ pear.

Hunter value

Treatment

L a b
Conventional 64.27+0.95 6.97£1.13 38.16+0.56
Compost 65.93+0.89 8.23+0.14 35.71+0.39

Conventional Fruit. Compost Fruit

Fig. 3-29. Conventional Fruit and compost 'Niitaka’ pear fruit.

(2) EHEA Q] SA vA= FF

A ety JdZel Zhklan, F5u A MR gheFe] dro
olgtar o 2= I th(Table 3-34).
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Table 3-34. Effect of compost treatment on fruit qualities in ‘Niitaka’ pear at

harvest.

Soluble solid Acidity

F.W. Sh ind A/B St 11
Treatment (@) azc: /E)ex (A) (B) / ( o;;\;e )
m
& (%) (%) R
Conventional 68576 0.92 11.2+0.12 0.71 15.77 17.5%£3.0
Compost 757137 0.89 11.940.26 0.66 18.03 16.3£4.0

“Each value in the mean * standard deviation for pear fruit (n=50).

Compost2] A2 oA A4ke 749 mineral 3o t)st Wst= Total-N,
P.Os 12l Mgl #e] #as= A4S

[}

compostx & FAA =A ZAIEAT o]

ﬂJO

H A THTable 3-35). Ca # K&

r\r

=0 o]
3L .

5
we Ca gt Aty o] thRighett &, 1990)= 2 3ot 2o 43S BAh

Table 3-35. Effect of compost treatment on the mineral contents of ‘Niitaka’

pear fruit.

Total-N P>0s5 K Ca Mg

Treatment : * kg " kg T kg
reatmen (%) (mg kg ) (cmol” kg'") (cmol” kg ) (cmol” kg ")

Conventional ~ 3.75+0.50" 93.3+234  5.89+1.07 2.11+0.38 2.89£0.62

Compost 3.13+0.23 86.3+33.0  7.50+1.52 2.62+0.53 2.82+0.78

“Each value in the mean *+ standard deviation for pear fruit at harvest (n=5).

(3) EYAQ EA A= dF
Composte] gl w2 o] E%< 542 #3 A6 (conventional) ol A

AR Thaste] Al RHEA egrh(Table 3-36). thik 3% Fol Q= A4

.

e
S
_<|>L'
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X
%0
i

Aol #}Feo] Aro] J&FS v A composte] Az Ao &

- 125 -



Table 3-36. Effect of compost treatment on texture of ‘Niitaka’ pear fruit.

Springi . . . Peel Flesh
Cohesive Adhesive Chewi . .
Treatment ness firmness firmness
ness ness ness
(Kg) (N) N)

Conventional 0.95+0.0” 0.18+0.05 -11.72+2.8 572+05 24.82+27 17.72+2.8

Compost  0.96+0.0 0.17+£0.02 -11.43£0.9 53604 23.39+2.7 15.43£2.9

“Each value in the mean *+ standard deviation for pear fruit at harvest (n=50).
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7R EY F2 AR ARE 25%, vermiculite 20%, HZ 40%, &7 10%,
A2H & 1%, rock phosphate 2%, TF4HR]IE 0.05%, Z# 8] & 05 %, 7€l &3+
A 5k

F 6714

o] ¥3" HZFA (inoculant) 1%E & & FEIHS 50% HFZ

9

o
Ho

[}

¥

il

20,000 L d% 8502 A% 3(Table 3-37), =R A HEE&
>~
TI“

AZL F A EH 2 AFESE LT
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Table 3-37. Chemical properties of functional compost(FC)

pH EC Water cont.| OM |Total-N| C/N | Ca K Mg | Avai P
(1:5) | (dS/m) (%) (%) (%) Ratio | (%) | (%) | (%) (ppm)
8.7 6.2 64.25 10.23 1.02 |10.03 |249| 0.39 | 1.87 3254
2) AEAHY

ESHE Ag g BEde] AAE Addigia sjddoA Ags St

i, ARALE ARE AT (12 kg/F), AA AT 12 ke/F), MR Az
TN 2 kg, Pl kg K1 kg/F)A 15 19802 sho Aejdz 554 73
Aol Zt7te] AelE £RF 1 m #A6 AFHL FOZ 10 cm A% Dol F
o ARAAE F4719 ASF 109, Sl arlQ A 09, 2o Fdm)
g719l s F 14020l AAe] 5Tl BHE Aol Saste] AR
AHg 3kt

3 2% % 1F

7h v FLESFS 354 W
EY pHe 71984 Aol FA471(3AF 109), stobEst7 (15 70Y)
2L g7 (RS 1309)e] e Aol HlE] E=A Ve ew AAXE T

A HlEA Tl v& =2 pH #& YEtl oy stelstrlel shehe] vE
i A g 7)ol HE A g el Aol & YER A kst AA A FeA s A
2] 7)ol wlsl stopEstrlel 43 sl FARdrleE vE Aot
Zkol & WERIA] % kh(Fig. 3-30A).

Edgde AVAEREC)E 7IREH] Aok 2 Aol A
5 Aol nlal] Suf 7bEF wokot stopistrlel IRt rlel =
itk 2eu AS7IE vl ATl HEA =A dEwnen, 7]
g7t b2 Mg vl v e AFEFS BAvh(Fig. 3-30B). ol#g 71"l
Hu] el A pHeF ECO A avt HHle] pH7F =1, et e A7l=d
o] zol(Table 3-37) %% F2ES A7 A

Kim, 2001; Manna®} Singh, 2001).

o
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Fig. 3-30. Changes in pH (A) and EC (B) of rhizosphere soil as affected by

chitin compost (CC) and rice-bran application.

B QA 9 AL ES ATl ZIFE AT vz A Tl H
3 ESkar Alzre] Aol whel ZAAEJAT BH7IE Fe vgA gt H]a)
HEH Ao AA AgTollA Ege QakekEol

Bl 5| H](Table 3-37)9F 279 =2 Agz wi

o2 FAGHJY, FHUAEL EY igHs =du= 2 (Brendecke T
oJ

O

sttt EXA A0 e U2 AAvF 59 71988 AT

EY frledE2 K7 wet 71" HH e} A Aol A dEwe

700 04
OccC dcCcC

— 600
E A HERice bran 03 | B HERice bran
£500 OControl . OControl
s ®
Q 400 -
° Z 02
< 300 k|
° s
I 200 01
©
>

0 ‘ > 10 70 140

10 70 140

Days after full bloom Days after full bloom

Fig. 3-31. Changes in available phosphorous(A) and total nitrogen(B) contents

of rhizosphere soil by chitin compost (CC) and rice-bran application.
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W AIZEo] Agel mel sk AEFE BAA=dl(Fig. 3-32A) oA #7E 0l

B2 7R ER s} AAL FEadE AGHAY. Fol2udEFS 457t F

ZVDEH A el A 7 Egkoem, BE Aol AlRte]l AdeE FThshs

F= B ul(Fig. 3-32B), o= 7l A&z I3 F29 3heh4 gite

A EAAY Eguds 240 wEt fr1E9 waek FEEr @ebxive 2
(

H:I
rﬂ

o

# (Janzen %5, 1999)% el 4= 9ot
50 20
A Occ acc B
= 40 ERice bran — ERice bran
o

% OControl S | OControl
c S 15
” 30 5]
ok -
5 g
E 20 E
2 10
5 e
o 10 O
o

00 5

10 70 140 10 70 140
Days after full bloom Days after full bloom

Fig. 3-32. Changes in organic matter (A) and cation exchange capacity (B) of

rhizosphere soil by chitin compost (CC) and rice-bran application.

W) w ALES nAEY ¥

AR u A st BAR s vzAel e weotst Fgole AAFE F7}
A= A Azke] Aol we gistt A9e et w8 JHEHu A
o

= ot BolE AFE B, BAHLE Bt BolAE TS B
ou el A Aol Aol weh AolE: uhehiA egivhFig. 3-33A,

-33B). ol 7IdEH| &} A 2 {F|EFF Weow AGHAN, FUE] B
obdaE wtegol JWASTE 7HE Bol Skskar ololA Fgo] AT FbekaL
(Acea®} Calballas, 1996; Badr EL-Din, 2000), E%Fo] Z|®A]&A] dle|g]o}e} &3
ole] MAF7t Z+zb 13whe} 258 S 7Fst A th(Sarathchandra 5, 1996)© 2 %=
Ak 4 ATt EgE Aceast Calballas(1996) & A ESA FAbEx Al&o] #3
19] AAE =35 F9E 28] vreg ot JHAE stk shelth

AA= 71 EH] A gelM 7B mekom Azko] Aol ule}

§

gt

o

lo

dEEL kS

o

- 129 -



dacte A4S dEhd A th(Fig. 3-33C). ol2g 719 ds xdetar = Bl
Aol T’ d e MAG F7te AEdHE d@sted axAoldta skl
(Rodrguez-Kabana, 1986).

MAEAAFS IR R A g AAA A HEA g H& FolHow &
A vebwth 23 fFo4Q1 Aol HolA @gkout AlZke] Aol whel Az
lls PMAEAAFS BAAAAN 7 7l ZI9EH] AoA =2
S BAtH(Fig. 3-33D). o] Ad= o= A& Qla mAAEAA el
77 W o2 AdE vk (Brady & Weil, 1999).

ol el Axm E uw Z|RHH A ANA JI-REA A= JHA= F7FskaL
Fole MA= FAche A¥ds EieH ole I"Eso] e Alx¥ol
7982 o] Fo)d Sl= w#ole] MAS o= AHXE Alost= Z(Cronin &, 1997;
Wang &, 1999) 0.2 Alg H U

N

@cce Qcc
ERice bran B MWRice bran
A OControl OControl

Bacteria CFU(log)
o

Fungi CFU(log)
IS

10 70 130 10

70 130
Days after full bloom Days after full bloom

C @cce os L D @cce

BmRice bran WRice bran
6 r OcControl - OControl

" soil)

Chitinolytic bacteria CFU(log)
o

Microbial biomass(mg C g

10 70 130 10 70 130
Days after full bloom Days after full bloom

Fig. 3-33. Changes in the population of bacteria (A), fungi (B), and chitinolytic
bacteria (C) and microbial biomass (D) of rhizosphere soil by chitin
compost (CC) and rice-bran application.
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Phosphatase®] €42 v AEANAGFH FAE 235 JeER =l (Fig. 3-34),
Tarafdar®} Junk(1987) E% ZHNA F7]E2HE A Eo] o] F g+ &
Zolito] HEH o)A 319 th Dehydrogenased ZA¥E n| AE A A Fy np3
7HA 2 JhE § 1099 AAAEFAA M =2 FAE UEWer AlZo
Ao wet 7ZAsE 232 B A (Fig. 3-35). ©]#3F dehydrogenase activity
= ZFn ¢ 2e FU1EAE o2 23 dehydrogenase activity’} 33| =715k
(Perucci, 1992), W] &&A o] A EZ AMEE oA AL Ut} o] 3 A= 7| HH|
of AL Algo] EuA

o=

29 =72 AAgen ZHoA Y phosphatase,

e AN Aew Arad.

b
i

dehydrogenase®} 2o &

180 300
@cc @cc
- 160 A BRice bran T o050 b B BRice bran
< 140 O Control < OControl
= 5
2120 200 |
o o
= 100 | S
g S 150
< 80 <
S °
5 60 = 100
< Iy
5 40 Q
g g 50
20
0 0
10 70 130 10 70 130
Days after full bloom Days after full bloom

Fig. 3-34. Changes in acid phosphatase (A) and alkaline phosphatase (B)
activity of rhizosphere soil by chitin compost (CC) and rice-bran

application.
14
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i 10 OControl
2
2 8
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g 4
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Fig. 3-35. Changes in dehydrogenase activity of rhizosphere soil by chitin
compost (CC) and rice-bran application.

- 131 -



W AREH G AAN G B WAEd S 4TS
2 vehgon], sREu ] Age EgelA et Wl 3
drsliel AAE 702 5 sl B Egne 4

2 9% Yol 4 4+ 9L Aow BuHAot ME ALHA FAE ANA
2

tol,
o,
oz
2
Ak
ol
rir
poy
o
ol
A=
iy
" o
ol
o
o,
il
poy

- 132 -



F7HAE 1

o, f71AAE o8] AT Hule) Ago] W FAFA AL G

¥ oAt APty B EFHAEY A% A4S ¥ol7] Asel U
W S A AGAVBE AFE AN, EFFAF PA ZH e 7]
dEs p4E a9m BAE olgstel Axd #7174 Sl EF Au
d9 EG 2 FALF 2P A FA vAE 9FL TR A5
EREREY

1) TAAE

Aepd e YA S8del aAg ddd
(2mx6m)ol A Fa AT EG/NEFA = 7328 8] (Coffee bran compost, CBC),
7)€l &af v] A & & 8] (Chitin incubated compost, CIC), 2-74 (Rice bran, RB)E o] &
A CBC= AFHr 1 tono] 274 50kg, IR IEA 2kgs 9 TS 60% A
T(Eo® @ FoA EWEo] Wojd AE)RE gFo] 67019 ol F5A1z F AL
g3tk CICx mAEAE Abgstgded FAEe A A2 25% 94
40%, 27 10%, dAv8E 1%, 7128 s 3454 1%E < & F28Fs

50% HF= Al 670 o) & FaE AES ol &Sk

£

W Fgake] 1A A3 ¥ 9l

¢

2) A8 AT

Ed/lEA 8= RB 9 10kg, CBC &% 10kg, CIC 5% 10kg, 23 &+
(RCC, RB+CBC+CIC)E 49 30kg, &7+ (NPK 16-11-12)2 F9 60g A&
stom 15 1MHE o2 1 105 wiAsta Y. EGNEA 2 B3 ss 1
FTAHoE WY 1me] F3sFF AX ¥ 10 cm A= AT
3) 23 9 1
7H 718 &0l EGEAC "= I

F71% EHHE b o] AHsA S 4 ES pHY 718 dF CBC A&+
o A ) x=T-} v =EH A e oL Y]E HE] Pl e BE ol A o] e}
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Srh RIS A8 el AE, Zue EYTY v EE AgTelA
TR A JeEs e, nhadl4e RBeE CBC A gl oA v, CICe 5%
Aol A=A YEtH(Table 3-38).

U AZxx e Eoko]| L3 X 7| E(urban organic waste), ¥ 7| £ 8 2 WA
(straw)s= Al&3tAS 4F EY F71=Fol S7HHARos &, 2003) o1 S
HHlE & B Adsde 45 T8l Hlal pH7F Eebd vhKim 5, 2000) 1L

Hl A 82 B F f71ed% 2 Ca

Edel Al&sHA HW EYoR FuyEe fU1E 4o SR ES fE el
F7h B ohg et §71% AAIE 2ha e e R GEe] Hu|sR Qlste]
= 7

4EAL AHHow F5 o8 9]0 ]

Table 3-38. Effect of different composts on chemical properties in pear

orchard soil.

retment DH OM. EC 1 P05 Ex.cations(cmol kg ')
(1:5) (%) (ds-m") (mg * kg ') K Ca Mg
Control 540 d° 162 ¢ 1.00 a 122.99 ¢ 015 ¢ 354 ¢ 233 a
RB 6.17b 278 a 1.06 a 660.79 a 023 ab 604 ab 155 a
CBC 545d 190 b 1.25 a 311.89 b 017 bc 613 ab 147 a
CIC 577 ¢ 206 Db 112 a 263.97 b 027 a 447 bc 283 a
RCC 644 a 245 a 1.16 a 673.66 a 023 ab  6.69 a 347 a

‘RB: Rice bran, CBC: Coffee bran compost, CIC: Chitin incubated compost, RCC:
RB+CBC+CIC.

YMeans separation within columns by Duncan’s multiple range test at P=0.05.
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Bolton 5(1985) 4] H= stH| g 717 &3l EYS Hussls o
=8 A& oA Biomass7t o4 Al =%kew, Weon 5(2004)2 =wEHB=
v el A1838l9S W Biomass CE= NPKEEH| &9 7Rt % =gk
ow AlgFo] mlEgTa s B AP Ades FUIEAIL] IEH R

B 7H8d 'tagEel Frhslhy] wiigolth dRbH o w Bk frIvA
biomass C¢ W= EG T7, AA, AW, AEA EL
Atolo] wEkA =2Ekd 4= 9l o (Bottmer, 1985), 4 EFFE F7]EAo]
of i3 biomass C H&& HH|ZF A&H oA 2 Ao Huddt
(Anderson® Domsh, 1989; Goyal %, 1992). Lee 5(2003)0] XH 13}t 7)€l & afn) A
B2 H7he Hulo A& JI”RES Y] ANAF7E el vlste] AA T =9k
e AdzSE 7I9dS Rstal e EGdA e 7IREs e i

o] W& 9ty 7IHENELE Evlste] W

9 wsgole Axdoly Ao b

i

Ir
N
aul
S
:’013
=)
o
il
o
m

O
o&
rio,
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ol
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|Eug ety e 7N BAEe
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S
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Fig. 3-36. Change of microbial biomass content of pear orchard soil with
several compost treatments. RB: Rice bran, CBC: Coffee bran
compost, CIC: Chitin incubated compost, RCC: RB+CBC+CIC.

- vertical bars represent £+SD of the mean.
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Al Tl A 650g Awe] Hae AT 30704 FHste] 2A = A
AZ, AE, 2Ades e Aol Q2R molxE 4FS Yelloy feo
e dEhgR] ekgka GEel A CICAA AlY vrar B3t e oA 7Hg =k
frelAde] thERTH(Table 3-39).

Table 3-39. Effect of different composts on fruit characteristics in 'Niitaka'

pear (n=30).
Soluble solid Acidity

, F.W. Hardness Stone cell

Treatment " (ke) (A) (B) (me/FWe) A/B
m

¢ £ (%) (%) ghe
Control 6596 a7 127 a 121 b 0.63 a 0.12 a 19.3
RB 6778 a 132 a 122 b 0.78 a 0.08 ¢ 15.6
CBC 6824 a 131 a 123 b 072 a 0.09 be 17.0
CIC 667.0 a 128 a 116 b 0.70 a 011 b 16.6
RCC 685.3 a 131 a 13.0 a 0.79 a 0.10 b 16.4

“RB: Rice bran, CBC: Coffee bran compost, CIC: Chitin incubated compost, RCC:
RB+CBC+ CIC.

YMeans separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 3-37. Effect of compost mixture on stone cell content in pear flesh c.v.
Niitaka.
RB: Rice bran, CBC: Coffee bran compost, CIC: Chitin incubated
compost, RCC: RB+ CBC+ CIC.

B e o g =7S T AAEe dHE ARG EE BE A
Foll A HETEY vekn 53] RBeE CBC A TolA @A 3
3-39, Fig. 3-37). AAxE AgulolA FAW & F5A 3 2 e i1
Agtol dojupAl wo] el AEute] mEa Bad @ AA¥e] wuo] =3
¥ ™ (Torikata, 1976), Choi %5 (2003)°] ®ardk ‘A’ v F-Ju] A Fe 27 &

e wl F 109 A% B4R Aoty wustch ¥ 4¥e Ane Astd
o]
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Table 3-40. Effect of different composts treatment on the mineral contents

in fruit flesh of 'Niitaka' pear.

2 Ca K Mg P

Treatment » o . =
(mg - kg~ DW) (mg-¢g' DW) (mg-kg' DW) (mg - kg! DW)

Control 107 v 838 a 117 a 102.8 a
RB 127 a 6.56 b 119 a 724 b
CBC 129 a 6.52 b 92 a 656 b
CIC 116 a 7.02 ab 113 a 978 a
RCC 125 a 6.93 ab 114 a 76.2 a

“RB: Rice bran , CBC: Coffee bran compost, CIC: Chitin incubated compost, RCC:
RB+CBC+ CIC.

YMeans separation within columns by Duncan’s multiple range test at P = 0.05.

35 2mm A A A LR HFolAe] muld ks AR AielA 7
wEol EE A TolA tixged Hle] oA or Eokomw Aites 79
dol YetuA] F8ktH(Table 3-40). ZF3 &S dxzTolA AYd =4 vE
Wi w5 fFolAdo]l YERA F kT Poovaiah(1988)ell € abd 2 & x4 9
EAslE iR A4S AFEH EA38H, Ca-pectateE FATZOEZHN A E
Hol Anyoly FF 5 FAANHOR =stA A HHEATaL 3. 1
il AEddge] B AALFE ogdl Aol A o]x i(Ferguson, 1984;
Watkins & 1982), &= 2 tidel os AW FES HZ3 FYFEH] HF9
HAS g8 E3A7193 9 tHLim 5, 2005). Moon 5 (2002)2 Z#3dhaFo] =
2 B Ame Asrb EstEtta Hustdth Fig. 49 A¥de A4S
sectiondt & oA W35S wW RCCoAA L H&Ul =2 Zu3F7(Table
3-40) 29 =2 HX(Table 3-39)F #H59 Asts FHHste ol HAJo
el mls) AQlal, AFEHGI7 JAlHo] AZHFEE FAATIL FH59
AspE AAAA 2o WE FEY o] Ho] o] FAS 9 °

A2 5 9 tHFig. 3-38).
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Fig. 3-38. Effect of compost mixture on decaying rate at 6 and 12 days after
section in 'Niitaka’ pear fruit.
RB: Rice bran, CBC: Coffee bran compost, CIC: Chitin incubated
compost, RCC: RB+ CBC+ CIC.

=3 e AEASEEe dFog AT S 23 g T3 A3
st 7)1%5S et AUtk #AE3FE(superoxide ion)o)tt A A9 #Aak3EE(lipid

peroxyl radical)s ¥} #-2 free radicalss A|Agth E2]dE slgELS T xd 9
4+ 3}H(lipid peroxidation)2} VFEH7FA] 2 lipoxygenaseYt cyclo-oxygenases A
3t (Laughton &, 1991) 2 9Jdlx= e & 79 Axe AfF 5 vt &
HE vt 7 =idAe s e FEES AEded BE
Aol dzgrna e AFS JeHley folae veuA gdth(Fig.
3-39). 13l HIeAe] FFe AFHT A E =S & F AT o= A}
oA AR S AT A9 FFol AFHT 2-6v) A

2000; Jeanelle &, 2003)< 4 &2 A3ttt
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Fig. 3-39. Effect of different composts on total phenolic compound content in
the peel(A) and flesh(B) of ‘Niitaka' pear fruit. RB: Rice bran, CBC:
Coffee bran compost, CIC: Chitin incubated compost, RCC:
RB+CBC+CIC.
— vertical bars represent £SD of the mean.

oA el gatslgd e DPPHUH R ZAMSIH U #uje} #foa 25
TR = F4S et oy {4 YeEuA Fkth(Fig. 3-40). 79
oA el MAFFE Hhol FIPE FEE do] 0.1mlE A7 7A HEEE A
10 Yol = BFeta 025mle FEEE AV 7HA] =2d A7F 2085 =
SHoh =2 A4S derdddh ZedEsgEe gl w& AT (Fig. 3-39)
o A &itstdd o] =2(Fig. 3-40) Ay EvtEdA Edsdds ditstd
ol 71edstE 4 Tk aclelgs Buel dXstH(Toor 5, 2005).
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Fig. 3-40. Effect of different compost on antioxidant activity with DPPH
scavenging method in peel and flesh of 'Niitaka’ pear. RB: Rice
bran, CBC: Coffee bran compost, CIC: Chitin incubated compost,
RCC: RB+CBC+CIC.

— vertical bars represent £SD of the mean.

F7lsHoeR Auje HEgoket wjolM Ee|dlmdFol HEoldlM= Al 3o
Aol 25 AgAEY =4 Uehdan wjel M= A F okl dEd A
iRtk E=A YeEg il st th(Carbonaro &, 2001). @& A Eo A #H =oALl
dolats a9l o M Aem A oy aF R adlewes ¥

ofoluf sehulRelAlgo] AfFolA e HEFEe et mist drhLea
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Table 3-40. Program of organic cultivation.

Mon. Pest management practice (1 ha)
3 Spraying of machine oil emulsion
Chitin compost - soil application (20 kg / tree)
4 Spraying of lime sulfur mixture
Chitin liquid fertilizer - folia application (intervals of 10 days, 3 times)
5 Chitin liquid fertilizer — folia application (5 times)
Natural materials (phytolaccaceae root, fig leaf, tobacco, hot pepper)
6 - Chitin liquid fertilizer — folia application (intervals of 10 days, 3 times)
7 Chitin liquid fertilizer - folia application (intervals of 10 days, 3 times)
Natural materials — 3 times
8 -+ Chitin liquid fertilizer - folia application
12 -+ Chitin liquid fertilizer - bark application
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Table 3-41. Composition of chitin compost and liquid fertilizer.

Items of composition Ratio

Chitin compost

Crab Shell 5 ~ 30%
Vermiculite 10 ~ 20%
Rice straw 30 ~ 40%
Rice bran 5 ~ 15%
Inoculant including chitinolytic bacteria 001 ~ 1%

Supplement of nitrogen

Chitin liquid fertilizer

Crab Shell 1.5 kg (100 mesh)
Compostincluding chitinolytic bacteria 2 kg

N-P-K (21-17-17) 2 kg

Water 500 ~ 1,000 L
Sugar 3 kg

Fig. 3-41. Conventional(left) and Fig. 3-42. Conventional (left) and

organic cultivation(right) of ‘Niitaka’ organic cultivation (right) of ‘Niitaka’

pear fruits. pear fruits.
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Hoz stue] spyol waAAst wastel Y FYHE YL na A3
o #go) teME B3 ATE v glov g7 osw TES NEE o
Aggol faAlw s wmste] Buald e e Ao s Ak

Table 3-42. The fruit skin colour of ’Niitaka’ pear in conventional and

organic.

YHunter value
Treatment

L a b

Conventional  62.79 £ 1.38 5.98 £ 1.69 39.29 + 0.60

Organic 60.85 £ 1.24 6.33 £ 1.33 38.74 £ 0.59

YHunter Lab values: L = brightness (0 = black, 100 = white); a = green (low

values) to red (high values) axis; b = blue (low values) to yellow (high values) axis.

Table 3-43. The soluble solid content and firmness of 'Niitaka’ pear in conventional

and organic cultivation.

Treatment Soluble solid ‘Firmness
contents (%) (kg)

Conventional 12.24 £ 0.85 1.41 £ 0.14

Organic 13.40 £ 0.52 1.55 £ 0.09

“firmness : probe - bmm, depth - 10mm, speed - 60mm/min.

oA =A% Ay ¥r]E JUeE Like Autel A =k ai(Table
3-42) AAe AxE YellE= agte Fuof Aol =& AyE Hdow b

#e 2 AolE HolA Fokrh

o
o
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sl gerre Pwok AT e AdE ngor wgel 4w

Fgof Aol A 4% tH(Table 3-43). ol f7] AW 2ok} Aol A 1
a8 Azt AAek o Aol oIS A wEsh FFe A % b
482 ANT Al HA SR GIIs ol FAHY APl FE 5

---=-- Organic

PN —e— Conventional

150

100

Total phenolic contents (mg/100g)

50

35 50 65 8 95 110 135 150 165 180
Days after full bloom
Fig. 3-43. Total phenolic contents of ‘Niitaka pear flesh in

conventional and organic cultivation.
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Fig. 3-44. Total phenolic contents of ‘Niitaka pear skin in

conventional and organic cultivation.
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Fig. 3-45. Changes in the free radical level using DPPH
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