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Summary
The nutritional of the kiwifruit (Actinidia deliciosa var.

deliciosa 'Hayward’) trees in 110 orchards were examined through
leaf and petiole analysis for 3 years from 1994 to 1996 in Cheju
island.

The results obtained are summarized as follows :

1. The suitable time for sampling were from July 20 to August
20 when the concentration of macro nutrient elements was
variable least.

2. The average contents of leaf elements in 'Hayward’
kiwifruit were as follows; N 2.74, P 0.20, K 1091, Ca
1.91, Mg 0.51%, and Fe 147.0, Mn 160.1, Zn 54.0ug/g -

3. The estimated critical levels of 'Hayward’ kiwifruit leaf for
macro nutrients were as follows ; N 2.53.0, P 0.16

70.24, K 1.8072.44, Ca 1.9572.63, and Mg 0.39 ~0.63%.

4. The percentage of kiwi orchards shown to be between the
estimated critical levels for leaf macro elements were 54.7
for N, 65.0 for P, 529 for K, 388 for Ca,
and 76.2% for Mg.

5. The average contents of petiole nutrient elements in

'Hayward’ kiwifruit were as follows; N 1.6, P 0.28, K
5.03, Ca 2.07, Mg 0.93%, Fe 107.6, Mn 122.6, Zn 63.2u
/g. Highly positive correlation was recognized between
contents of petiole and leaf elements.

6. The soil chemical properties of kiwifruit 'Hayward’ orchards

were as follows ; pH 5.46, OM 9.69, available P.Os



220.7ppm, K 1.1, Ca 4.91, Mgl.48, CEC 16.18me /100g.
Contents of P and K and in leaf, pH and avalable P.0O; of
soil and yield were higher in non-volcanic ash soil than in

the volcanic.

. Yield was positively correlated with soil pH in non-volcanic

ash(r = 0 .38%*),

. In volcanic ash soil yield was correlated with contents of all

macro elements in leaf, P, K in petiole at 1% level , while
negatively correlated with contents of organic matter and

available P20Os and CEC of sail.

10. Contents of P in leaf was positively correlated with that of

11.

available P:0s in both non-volcanic and volcanic ash soil,
whereas contents of N in leaf negatively with that of
organic matter in volcanic ash soil.

Correlation coefficients between content of N in leaf and
leaf coldr were calculated to be variable during seasons

with the highest on August 5.
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FEH FAY F9 LA B (Actinidia deliciosa var. deliciosa)
FoNA 'Hayward' FFol o} F#fel s HEHo) HomAs i
B} A5 IrEe] B Bud S5 sto] o FAL R w
o] A5l v Warrington, 1990).

Tl = 19779 FAI=ZREY HS 945 ARE, APPs
% AAEE deid ddiedl F2 Yl w b FHerE-e 19959 ©
A 1379ha(AF 210ha), £E &L 9,000M/T(HF 2,092 M/T) °o|th%
, 1990 ).

BRSPS REsh] feAs FRAEGE S LEHF HRHl
3. @ES £EME w307 AHAE B £Re 3 Qg
BE KEE FAsl ¥}, oA EsiEe) EE KRR KHe 1
A o5 Aate] slEe] "o 2, AMZ AnF YL Y§ Ko
2 HESTE T EQY MR (84S BKE £HE 98 x| A
Mz e £73 SEikE 1L A8Y 20l AdE §iR s
el &4 FA 42 73 &34 AH £Hel 5T Y& EHHE
ol A7 Ao PeHEIFE, 1982).

&, Fee] AR dAL Ak Q, 2, 24, vlavE 2L LB
%o U7, okd, A T3 B2 MBEALERY TEFZ A HHHa o
g Bed gy #HERY olF WoaRF e AR dAe w
AR BMFR7E doke Aol Enidl ¥ SEaEel %ol 8l Yo}

oA LATLR FAA 53 Ahe 0 50 i 4 o Ha
o] FA, ¢% FAY dFE vAd. 2m2 g4, d9 ar], sx
8| Zel, el 77], FAe] FME L& JFo| A gEikaes) uy
¥ BA7E o] gBeo2x YA W] s)Fo] € 4 9o}, 2L}
Ad olde] JEL BTN F& BEEK ool YR gueoz
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Ba3lr]= ok A ol E AR EHRZENE Eoiol W
o = UF9 ddde d HoEE B okl 2 AR} HEERY
HEE SR8,

bzl A 37t ed o HAY, B2 AYe) ¥ AxIARA, &
(22} A, 1986), ZEAH AT LFY (L, 1991), EEA B2
Agelw e ¥, FTHI BAY(E, 1969) 23 BYe] AF3 A4
-ul2dlg- Zee] EF¥e o3 BuFACE %, 1984)9) A g 2
Qog IFA AAe] Aot € & Uk JFAME ofn| FgH e
A AaNFoog FA FAAE, vtdlg AP oA 2%
Tigiel a4 B35 3 9lcH Buwalda$} Smith ,1990). #4 & dgt
A2 et derdd 277k o} £33 FA B dge nA,
oM E UM E Febl HIER Akel B HRE FE HBEA
BE A A bt oo A KR FL oI Au Ay 2
FE B2 AL ok UF EAME SR2E B9 oY #E
Hor(AL) g8 o2 Eme] WHslg o8¢ 8% 2B Hikol B
il (iR, 1982).

of HEE AF AdelA A=z Y= Fel do] &Y 58 5
et LI S S8 B8 2% 2 RS ohsd BIEE RTE 9
WAL kel HERE el sz AA .



II. # % =

FAN REHE BIEE F3 394 dF EHAR NEE F2S &y
ek 22y L] WE (LK e ZERREE 3544 98 o
22g dHA] HE AY FIA4E ZE 594 S2o] H L o=
olich. wehH o] EAME HAHY] A A2 PP i &

KiEE Ho BEIE & HBENSR 23S Fsr dase
st}

WHEEN T2 713U do BHEELS oW BHE LHEMAA
= KEL B2 #EYR  £Fd 293y pZEE v HGoodallH
Gregory, 1947). R&Ee 47}, A, old, ¥, B2Hi3) g2 %ET
#st o, 7H, vt Fo #ZERel AT 5ol d& EHI A
2 Ay SRl Wds] @ Ho] WA= BIFE BHELE BHF
= o3 HAHMAIRE, 1982). W H#ZT THE HEHRA T £E
AsE 1 F4ol AR Efy SRl Ao Hegen,
B el BRKES ERSEES YA dZHY dds AE g A
(F %, 1963). & £l G2 B2 28 29 okl NS &
Yot FIR O REEE PlEC] 7bestRR ELHO o £HE KRS &
H#E ATde AY22 sAe APe] 1936dF-EH A= o i
(Chapman, 1961; Embleton®,Reuther, 1973). ¥ +3 & &% ®45
RESE o] 5 AE 29| Bl o AeNHER 5iE BES o] FA
of o] Fo] Aok && KEE 2& & Ao} (Shear ¥ 1946). &, RE &
& THI} HiErE ol BdAM Z AR HIE S8 Bol BT M
8% AL & Gk I2dd FS5AME AN T YR HF 28
HHE AAF} vlgo] @ol E7] W&l ol ER REBIE Ao
FIL 730 B2 UFE o EMsd A Al g Aol HAY @
FE 79 e Pfe] AFH o $eH(Smith} Taylor , 1952).
Eofios Higme] &% REE Y3t P22 critical nutrient



percentage?] /Y& E9%9  luxury consumption, critical
percentage, povertiy adjustment range , minimal percentage 2| 4
QAR FE3}5L o] F critical percentage® 7Hg o] AAal Wy
B okl ek (Marcy, 1936).

IF ERN BE SRS AEZ ¥ 2% 20 HroA EHEY 8%
REE 44 ¢ ¢ A& EETELEER (hutrient  element  balance
chart)2 R4 rHKenwarthy 1950). o] EikiE Z&Exle] F x|
A NEE SAR HEEHE ANHL RE B did T2
o A& 10022 3o 503 150 ¥ 2 Fojo] ERYUCT MA s
9 75, AR, A2 35Esd PEE 2% KRES BED A4y
TG A olH® & AEE HYh. T o] BE tx 28
B WelAsrt & HME Woe BF: =E g TR} o
o & WolA$rl 40%7 HE A$E $E5S ¢ 47 9T 80%E Qo

W AR B geel xRS E AL ¢ 471 2lckSato, 1955).

°fl EX& 1 ¥, Z A8 EFA M EEHAE et gAx
(critical value)& A3t HEHRTKLHEMEZ TAH AN Emmert 2,
1955; # ¥, 1967; sato, 1935).

Aol F2 AW Ikl FABE=o A$ B Juge] N
2.2 2.8, P 0.1870.22, K 1.8™2.5, Ca 3.073.5, Mg 0.3~ 04 € A
WA= 3 (Warrington %, 1990), Italyel =N 2,11~ 2.5, P
0.2170.26, K 1.6172.00 , Ca 2.3172.80 , Mg 0.31~ 0.70% A 4
g2 sk (Lalatta %, 1990).

FAvdeA A= 19623 AIFE %, 1988; #F, 1967) , w3,
196759 484 & ARz XA F, 1971, ZF(L 5 1980; &
s, 1969 %3 & 1969), S3HE F, 1993), ¥5oHA 5, 1970) T
G Ao BY B2 HYgm AA L3 Qo



M.#x 2 Hik

o] A+ 19949 F¢ 1996742 37 @E/ituisiel FchlE 11070
&4 Hayward @fEe] 43} E¢E AAsd EMsdd. #5478
A8 A= AAS 749 10894 8¥ 104 Aojoll Az FH5 Yol A
Fdol 671594 FA7E LT 105§ AA A BFA vz 23}
59 oA 5770t e] AAYES F2 1094, 2 LA 100014
sioleh. AAT 4 Y24 0.2% do S F 70°75CR 24472 A
ZA odf 20meshE s ANBZE Y3, EHF Hike o2
7ol it

Aae o ARE 0.5¢% 3239 Conc. HoSO; Tned 7hstx 3
244 selenium mixture® Yol 360CoIA 2X7 EaHF F
Automatic Nitrogen Analyzer(Vapodest-5 No0.6550, Gerhardt,
Germany)® §A3 %, ALE MY ER/HN S-S Ternary solution
(HNOj3 : H2SO4 ¢ HCIOs = 10 ¢ 1: 4 ¥-9¥]) 10m¢ € Y32 220CANA
2417 AR B F #4e] AHgsiglg. d4He Vanadate o2
470nml A ¥FBEE SA 3 A Fsz, #e, 24, olw, A, B
7+ T 8AEFRREA(Atomic  Absorption  Spectrophotometer
Perkin Elmer 2380 U.S.A)& A+-8-3tgich(#, 1988).

tESAKE ABE FH B4 1m We EA 20730cm FE A Hso
A A&, pHE AEMEB1 10gE 50m¢ Hlo]Ad ¥ 50m &
FoE€ 9ol 3087 BT F &4 A #2 G2 AL F LEHS
pll meter(pH/millivolt meter, Orion 811 U.S.A)® &A &A%,
1988).

tE HEY e Tywingd 22 REM+  0.1°0.5g 250
Elenmyer flaskel dol Z $lo] 10m9) 0.4N-KoCr.0; £42 do] =
¥ of Fesad 28 ®2 98 sdd. 2 g 20009 hot



plate Aol Fg2ude A 71X7} B717] A FE 2y 587 7d
stel WYzt A F 150me] FHSFE Hol HHE oS 85% HsPO, 5me
% DP.A. &9 0.5mE& 7}3t9 0.2N-ferrous ammonium sulfate =
Ak AR Lancaster' 28 E#EA1+ 5g& 100n¢ At =
gtz 3L 20m0e] ik (CHsCOOH  400m¢, 10N 24 300m¢
g % 609 FRF Solx 22.2g9] NHF$ 133.3g9) ammonium
sulfate, 170g2] NaOH& 7}std £33 ¥ 2007} =4 3s14% % pH
€ 4.25% A3 & 1 F 1087 294 A o3} (Toyo No.2)stgd o}
eti# FolA 2 3meE sk 10m¢  photo celll ¥ 3 0.4mee] 1, 2,
4-aminonaphthal sulfonic acid& 7} ¥ & &% d& 308%
720nmel A WM Fsd. APY FY, T, 2SS BELER
¥H(20mesh) 2.5g& multi-stirrer €7]9] 33 ammonium acetate
IN(pH 2.0) 25m¢E 7} ool 3082 AgAA oA} F(Toyo No.2)
LAFRZEAZ FA £, 1988).

BTk BRE AEL £ 5(1993)9 o I8 TFAE
W AE EFEHAR IE FEHEASF=Do] -1189S A Anormal),
+17+3% W& (above normal), +3 ©]4& FHrexcess), -1--3& 3
S(below normal), -3 o[8}7} =& 4& ZH(deficiency) 22 25 3}

A}



V. #F 2 %

1. 81 FEckame] 5 21

o 9 vl 159 F HE 109 15972 Hj4¥ 1723 92 A
st AZ|EE AL Q, #eY, A, vt 9 LSRR J9H
AEEFE EAE A3 4429 et AFo] A o Hap 21 @
Fo] Golx 3 BHES A FolAE AYE Jehidcayg 1. w2
U3 A2 2 wste] Fo] ofF Agten P&y Hwe] A ulxy
dAY £&& FAss ol I A&, BY, BFE Lalatta
(1990), @# %(1985)e] Bxe} Ax&dx, slavaS H2 Frh33,
9] A B2 golxidtE BRI (Buwalda®t Smith,1990)8}& o} &
A8S& Jehugd oy, George%(1995)°] ¥ H45 wi(e] M) &
R A2z A)NA, AF(1982)0] ¥, X5 T3 4535 Az
(REE&F)A e Aot dalsigic

3.00 - ——N —a—P —a—K ——Ca —— Mg
2.50 *
~ 2.00 r
=
@ 1.50
s 1.00 -
& 0.50 & o ° —o— o
S e . & o g
0.00 ' :
14 2 17 5 17 5 17 1 15
June Jul . Aug. Sept. Oct.

Date of observation

Fig.l. Seasonal changes in macro nutrient concentrations in

‘'Hayward’ kiwifruit leaf.



¥ ol E s BT e 42 dYAe g Ayt o
Folzld. & A2 L= AEMUAAM o Fo] Lo]ste Ee oy
ML ARFE22 o] 5357 wie] L UE MJo] AALSE 1 §
Fo] ol BHo AL F2 AE9 oo A o My Ea
o] 74 JEL2 AEAMUAMY o]Fo] ¢ olaly EEANH 1
o] ¥t} viadlES 2, BHED YA F&HHER BE BEe] of
0.5%3 =& 73l ¥4 #AW e B} A5 o8 ge
IS B A2 gA glon BEFH} v LA AFZE o] Fo] o
sicha shdoh(hh %, 19915 4%, 1994).

ol AT AFAE F¥ 3 B w £51 S AT AP BER
e #iel Aol AAFHIL ERy &8 FHo] viay HL Ao}
§& &5 Ao File] ARV HYolE ER G 48 BRE A
7bEeol = FAve % Hi g Ed £X5 SBE A WHslgong
Bl A7l FAPsH(ER, 1982).

Bl 74 FEoA 8¥ Z2EAAI G AR @5l 1R ayw
AZlg e deA glen], & A A3} A, Ze], ZEo] A7d wsi)
Lalatta %(1990), G5(1982)59] R8s} Ax|sted HA #irR A7 =
74 T T 8Y 22 #AHAKIY 1),

= L

M

2. EBILE EASESY HBAME
19943 F¥] 1996\ 74A] 3ol AA #EIE Ao FolES Ao
2 o ¥43E E 14 vebdld. B A2 FFe HA 2.07%
oM 3 3.67%2 HWANZ HFL 2.74%%ch Wo AL 10.9%2
o2 AE9 HolA S HE g A o|AL Lalatta $(1990)9]
HA 147404 Hd 2.80%, BT 2.34%9} Buwalda(1987)7F B# 2.3%

- 10 -



G2 g 3 Bo ok FEASHFR/M26)8] B HF 2.70% (R
¥, 1988)% /i Fchhe] ER ZEF vET FFE B
2 #HA 0.12%04 Hd 0.38%2] AR FF 0.20%Act HelA =
20.0% % §Fe] el Fo] FH9r} o] FxE Warrigton %(1990)9)
0.16% Xt} ¥t3l, Lalatta %(1990)2] H2 0.07%NA Hd 0.50%,
B 0.23%RdE 2ok T F(1980) B ZHHAAS JAF 0.17 F
4 0.08°14 Hdl 0.25%2] Helet Hed oo wisl @i Pl
Aol Ffrdel vz Fo).

Table 1. Contents of elements in leaf of 110 'Hayward’ kiwifruit

orchards in Cheju island

Element Mean Standard CV (%) Max Min
deviation
N (%) 2.74 0.30 10.9 3.67 2.07
P (%) 0.20 0.04 20.0 0.38 0.12
K (%) 1.91 0.46 24.1 3.2 1.11
Ca (%) 1.91 0.34 17.8 3.05 1.09
Mg(%) 0.51 0.11 21.6 0.87 0.26
Fe(ug/g) 147.0 52.2 35.5 567.3 99.1
Mnfug/g) 160.1 81.1 50.6 436.4 43.8
Zn(ug/g)  54.0 204 37.8 159.3 31.1

gzl ¢ B 1.91% A 11194 Hd 3.2%93 W] Ad=
24.1% % W3} Fo] wjmA o} fEF(E FZrol Rolt). o] AIE o)y
219l 1.95%(Lalattas, 1990)¢} ¥ &8 FAR o 1.55%(Warrigton
&, 1990) M} 22 Aol Hpol gFRAN HF 1.99%, Hi

- 11 -
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1.08% A #Hd 3.55% = W& ZAFFo|d WENAN HF2.36%,
& 0.86%°14 4 3.82%1Rc} @it (F 5, 1970).

Ze s} AYRLELT Vd=(EHE, 1982) BweS HF 1.91%, Hx
1.09°1 4 #Hdl 3.05%¢] WA= Jelstel. ol New Zealandd] FH%
3.474.4%(Buwalda %, 1988) ¥ Italy®l & 2.00404 Ho 3.32%,
B 257 %R 2t FW AF F A, £, F2 A4
1.0171.23%, (3 F, F23)9 1.61-1.49% Rt} EAHFE, 1967).

AL HF 147.0pg/gelw HA 99.1904 HU567.3us/g, B HFY
FZ 160.1ue/g ©l2 H& 43.8ug/golH #HH436.3ue/gd R ol ¥
& 54.0ug/gel™ Hx 31.1p/glA #H159.3ue/g o el A} of
nFdLe] g @29 S HolAFrt 35.6750.6% % vl 2 ¥t
2 A ARRFE FAR= wH P A go|dn ol ¥

E 2¢ 9u 2 AR EAEE FEed d3E Jderd Aol
A2 Ay 2 Y= 2.573.0%, U4 0.1670.24%, 28 1.82.4%, @
& 1.9572.63%, ©t2vlE 0.39 ~0.63%Ar}. HAD=9} Az ¥uo}e]
Ay =A% ER OBEE B8RS GBS AL 2.072.8%, U4
0.1370.3.0%, #2 1.572.5%, BF 2.074.0%, v}2dl4 50~200u8/g ©l
23 e} (strik, 1997). el E AL 2.1725%, U4 0.21
~0.26%, Z 1.672.0%, BHE 2.3°2.8%, ul1ulE 0.3170.7%2 RIS
% cH(Lalatta ¥, 1990). AMF A HL olE3 vlayd o A2: §3
of ¥ L& vl Y. Ty A, 33} ofdF vFdrL:
HolA| &7}t o} EEFREE HAY & Yot
I 2& A E£¥A EBRS SR 37 BX ZAXEA Ai:
54.7%7F A2 WA 3} FAohe 24.4%, FFL 209%2A wnH
ATFEEE Bol gk A9 A$ 65.0%7F YAo]: HEL 22.7%

|

_13_



] Below Normal [—j Aove
35+ 5
1 65.0%
301 54.7% —
— X
25 &
g )
9 g
@ 3
> T
S o
(i) u
w
014 0.16 0.180.2002 024026
N(% P(%
5 20
_ 52.%%
® L ® 16° 54.7%
3 15-  351% 3 12-
c c
S 20%, 3
g 107 -
& ' | &
5]L i 4
O It === === . [
014 016 018020022 024026 121416182022 2426
K(%4 Qal9
25 - e
! 76.2%

Frequency (%)

014 016 01802002 0.240.%6

Mo (%4
Fig. 2. Frequency distribution of macro element content in leaf of

110 'Hayward’ kiwifruit orchards.
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FAohE 12.3%2A4 FEF Frbh Axud Ao #ee] AS 52.9%
7b Aelx 31.5%7F #Feln] FAE 12.0%2A B2 57} 6]
Hlzy ik 2w A5 AY W97 38.8%0l2 54.7%7F H=F, 3}

= 6.5%3A BH HEAA BEREFo] EAV} HERR eyt
vt g9 7§ 76.2%7F Aol 16.8%7F HFolu 7.0%= Iz
A rtadad 392 F Mg A Y B3 dee B 39
t}. Buwalda®?}t Smith(1990)9] 98l% HFAWA=e Aol 50%
7} A2 Fc, 80%7 ZEdF I, 25%7 AFF BZolad ¢
<4 vt AFAY FolAd JFFYe] vlay Ao},

3. kG EXN BEEKSEE

E 3& 5 B EX EERS SRS AR Aotk AFA
Aol d A& §Fo] 3.63%2 714 ERL TF IS 2.10%2A €
A 1.6771.91% Role w2y ). AL zgA = B4, Aol
B2 ule] wlmA Fe AYANE Ry Zels) B vz =9
o QAT Ao A4 Fgo] € A Bl dAME 2. oy
B AGT Aol 2ol WE LEBH HiE, V1FHY B4 7 A9
BWIEER AWl A77t A2 OEd 7198 Ao 34 sHockAE,
1982).

olgl g Aol WHEFRINAE SeAvete] HF Aagd 251%
(& %, 1993)s} , 39 A2 ¥ 2.91%(George £ 1995)5032 7
< FAFOIFE 7R Aol & BHAA AY A (Hayward) s 29
M2 dedsA Jdehdz 9.

- 15 -



Table 3. Average nutrient composition of 'Hayward’ kiwifruit

leaves in different regions of Cheju.

Element Cheju city Seogwipo Puk Cheju Nam Cheju

N (%) 3.63 2.85 2.84 2.64
P (%) 0.19 0.18 0.21 0.19
K (%) 1.77 2.11 1.95 1.91
Ca (%) 2.10 1.67 1.91 1.90
Mg (%) 0.52 0.38 0.53 0.51
Fe (ug/g) 139.2 130.0 142.5 151.5
Mn(ug/g‘) 148.6 231.7 181.7 173.4
Zn (ug/g) 51.4 58.5 55.2 51.6

4. WA EBXS &8

£ Yyt vissa 92 F5Y w55 A 5 AA EH
THE ol &S =d (fr, 1994 A F, 1971), AGNE AA 4 F £
ol A Wl gol 7 W& EH Hire HsHE FE HA £
Mol EHK S SRS AR 23E X 49 Jebyd

B ERRY AL ¢S JF 1.60%2 HA 055904 Hz
2.29%° WAL Ho| AL E18.1%2 RN A2 3 wWolASrg =
e},

- 16 -



Table 4. Contents of elements in petiole of 110 'Hayward’

kiwifruit orchards in Cheju island

Standard
Element Mean L CV(%) Max Min
deviation
N (%) 1.60 0.29 18.1 2.29 0.55
P (%) 0.28 0.08 28.6 0.56 0.11
K (%) 5.03 1.07 21.3 7.81 2.33
Ca (%) 2.07 0.28 13.5 2.86 1.18
Mg (%) 0.93 0.26 24.2 1.57 0.51
Fe (ug/g) 107.6 40.3 37.4 311.6 38.0
Mn(ug/g) 122.6 64.5 52.6 372.0 21.6
Zn (ug/g) 63.2 32.9 52.1 227.2 29.5

Ao #¥FE HF 0.28%, HA 0.1104 H 0.56%2] B %o
Hlel w2y golch. wWelAld H9X28.6%3 Yol A$ B Eobd)
22 #F HF 5.03%2 HA 2.33404 HZ 7.81%] HUZ Yo
3} 223 UL WolAFE 21.3%E ). B4 ¥ HWHF2.07%
2 HA 1L18NA 2 2.86%9) WASZ XN FFH} @ A olge
o WA ¢ 13.5%2 § B 2ot wpadls §9S ¥ F0.93%2
A 05104 HI 1.57%2 WHAZ R o) v A3 Rton
WelA¢E 24.2%2 Aol vld] 423 walch ¥ g W F107.61/g
22 HA 38.0904 HI 31lug/g PHE HolAS4E 37.4%2 W23
=oh B3 ¥R FF1226ug/go2 HA 21604 H2 372.0u8/g 8
HE HolAFE 52.6%2 ¥} ofd §FL HF107.6ue/go2 A
38.0914 HI 31lug/g WHE WolASE 52.1%2 %9} wojA &
7t 40%E dow A5 UHE ¥ $71 A7) WBo ERE Lol o
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A }(Sato, 1955).

HI S ol A St 40%8 Qe AES 273 ojd Eeolxwt Bas} B
T AT YoiA HEEE AU §F9) WolAS N AN JYAGE
A e dHEY B Mol F& Ao Azts ).

S. AdAE HEH W
wAIER Lol WP RHEE pH 54622 pH 4.1877.914 ¢ A (X
5 X 6.).

Table 5. Soil chemical properties of 110 '"Hayward’ kiwifruit

orchards in Cheju

Element Mean Standard CV(%) Max Min
deviation
pH (1:5) 5.46 0.60 11.0 7.91 4.18
OM (%) 9.69 5.80 59.9 25.16 1.31
P>0s5 (1e/g) 220.7 285.6 129.4 '1509.6 8.77
K (me/100g) 1.1 1.58 143.6 3.16 0.29
Ca (me/100g) 4.91 3.88 79.0 22.83 0.38
Mg (me/100g) 1.48 0.94 63.5 5.36 0.15
CEC(me/100g) 16.18 3.95 23.5 26.79 9.16

oL il HEe HAY A< pH 6.57(% %, 19904 v}
25 Aoz pH7b ¥d. Zeu AW Fdua¥ oA pH
5.8 Hel AE= A glev(Buwalda %, 1987), olelege] Ao
pH6.177.1(Lalatta %,1990)2 Fclell YKo HF3 A58 33

ot
K
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At}

LI HHY SBS WE 9.69%2 1.3725.2% WHE Hol: 9ud
ol $2 vt =g HF AU1E $F 26% HEHE 43 ge
Aelt},

Table 6. Soil chemical properties of 'Hayward’ kiwifruit orchard

in different regions of Cheju

Element Cheju city Seogwipo Puk Cheju Nam Cheju

pH (1:5) 5.71 5.11 5.42 5.44
OM (%) 5.44 11.33 6.74 13.17
P:0s (ug/g) 319.7 115.7 345.0 97.3
K (me/100g) 1.11 1.18 1.18 1.06
Ca (me/100g) 6.12 4.13 5.02 4.75
Mg(me/100g) 1.32 1.17 1.72 1.35
CEC(me/100g) 14.56 16.99 15.93 16.68

RRUBEEEE JTL 220.7u8/golvt H91:8.871509.618/g2 I Wo]
7b obF AsAl verdel. 58 klik+ EE5} @S AAEAN G} 3
TT A9 HuseE S8l Hld. APA ool A wo|y}t HlmH
aA Jvetygton] Qae] A4 Eimme] EGEHA QX FBHo| B
371w & 2 #Fo] BriatE A o] o] 5 FFL wA oy
(FF 3%, 1974). °l& allopane®] FHHo| ®l$ ol FA 7}rio]d)
A71 WEA G VA EFAHE A colloid7} Hel A4S thego s
FXY 29 ol allopane22HE fEl® oo 84 Als <Al
A3ste] E43}sl7] A Eel( %, 1975) . Ty HEELaMo] Al
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TAZ ol 857 G2 FAAY =& HFANFES ARYY Sdds
AL A7ldle B} &30 o] A Ee| F4 oj4Y 4 9y H&
o JHEFERE EE3E FIE I (fixationBo:E BE, BA
(retention) /A4 2.2 B 73] gloj(4H3} #, 1980) 3}Ar3|E ko] &
B4 fego] Rolx A B o] FF RTsx o HEL Mujg
3L ok AV R GA AT FF 0.5me/100g Bk ¥ 1.1me/100g
2% #H3 3.16me/ 100go2 o}F ¥v). APHAFES D WHF
5.0me/100g s} ¥ 4.9me/100gel Hth. XI1BA w14 e HZ HF
0.48me/100gel W&l HA3] ¥ 1.48me/100golYx CECE HF
16.2me/100g°] g ¢}

TE AAMEA 80%7F KLKLELZ dAA glon o Eepe
B KiKe] & Aoz wugs By ez I Yy}
ARl ol Ak B Fold Aol Wrke, 1974). = /i
KUK L 1ELE Ak 2okl u]slo] CECE ¥o B Ao] Hlsid o
71 53 NH'48t K' 7} 4%, f2s7] 4¢ e a0 328 59
< Wds A, 1975), dEHY FE AHES % NAHES 0,
1991). =¥ FILGE LS HEY SBS EAT BHY KLKE
Allopane< 7% HE 28] ofs] FAie] RASES) Hg2 gy
Hel QI3 Six0; AlLOs Fe:0; & %38 #7183 Az Ao
ol w G E AR F71E Bzl T8 oY 2, 1983) AEA S
2 o] 457] ofsi g EAMHo| ).,

6. KB} ¥ X EHN KK 28I A8
MBSt EdelA ER A FFF =4 A FA a7 BHLEE
SAs A2 FIFFE do) AAHA Y. = 2000kg/10a of
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2 A3 F5de BER AL FFS 28072.83% <Ad ks
2000kg/10a°] 3} QAtst= A4U L 2.98%2 o =R WE o] b
< HAEMol flo] MY R AL §F $32 $FL A% P &2
T UUHE 7). =¥ A, ZF, vl2dlE BF So] He A4z
T30l B8 F5FUd AP A3Po] gldd. 2HY BYE YA
o] A& FHAFhol Fdo A} BHAA fAe] el

Table 7. Contents of leaf macro element in relation to yields of

‘Hayward' kiwifruit in non-volcanic ash soil

Yield(kg/10 Correlation

Element coefficient

<2000 200073000 >3000 with yield
N (%) 2.98 2.80 2.83 -0.22ns
P (%) 0.23 0.21 0.24 0.16ns
K (%) 3.32 2.07 2.16 -0.17ns
Ca (%) 2.10 2.39 2.21 0.12ns
Mg (%) 0.50 0.53 0.46 -0.08ns

ENA Aie B £3o] HE F5LolM & wnlo] BHe
TRl B Aol ¥ APoldR £} AL Ry, T
o <, 27 ¥FLE FFo] LT FFgo] Be AgYo] YAAN 43
Je] HHe Ak ZHES $Fol WSS FYE Yo, vy
F UBE £33 B2 Aolr}t Aot RolAn o|E BE S
ol gllcH(XE 8).

249 A+ pHE 30 ¥ 359452 ol AFE g
Y 43} 3 ARAAS} H2 9Le ¢ & A KW &
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B3 @0l AR 435 £33E WAV} dE Ao Ugyd. ARy
Ao} M2 EE FFol B 54Ul B Ayolgion] Wy &
EAN3 A8 BEFFS $F0] B2 F54Uo] L Aoz, 4
T EHAME 22 HEY Fo) M RAHE 9).

Table 8. Contents of petiole macro elements in relation to

vields of "Hayward’ kiwifruit in non-volcanic ash soil

Yield(kg/10a) Correlation
coefficient
Element . .
<2000 2000~3000 >3000 with yield
N (%) 1.93 1.71 1.83 0.08ns
P (%) 0.31 0.30 0.29 -0.16ns
K (%) 6.66 5.99 5.90 -0.16ns
Ca (%) 1.90 2.07 2.04 0.08ns
Mg (%) 0.74 0.74 0.72 -0.02ns
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Table 9. Soil chemical properties in relation to yields of

"Hayward’ kiwifruit in non-volcanic ash soi

Yield(kg/10a) Correlation
Variables coefficient

<2000 200073000  >3000 with vield

pH (1:5) 5.40 5.50 5.90 0.38%=
0OM (%) 4.6 5.30 4.30 -0.10ns
P20s (ug/g) 364.8 352.0 669.9 0.33#
K (me/100g) 1.70 1.40 1.43 0.08ns
Ca (me/100g) 4.36 4.30 6.81 0.41ns
Mg (me/100g) 2.08 1.73 1.74 0.07ns
CEC (me/100g) 16.2 15.8 16.8 0.23ns

A e = Aol 3000kg/10a ©] 49 F4ge] Qddm
2000 ~3000kg/10a QAr=5de] R P2 F2L 2.8072.82%% o.n
T2 A5 AP Fo #HME HolzYcl. AN vlav e ¥
S MR Aol gded A4 £ 1E2Z FoF Fol 4
el 3=y, slMlEFe] SFs Heof AV B}, F:
200073000kg/10a A4t A5UAA @43 F3F3 252 Fo8 7o
MRS RAHE 10).
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Table 10. Contents of leaf macro elements in relation to yields

of '"Hayward'kiwifruit in volcanic ash soil

Yield(kg/10a) Correlation

Element coefficient

<2000 2000~3000 >3000 with vield
N (%) 0.82 2.80 - 0.70%«
P (%) 2.20 0.19 - 0.83#»
K (%) 1.85 2.07 - -0.75*=
Ca (%) 2.34 2.33 - 0.40%*

Mg (%) 0.61 0.46 - =0.47%=

WA A& §FE 2000kg/10a] 3 A4 F5LPL 1.77%, 2000 ~
3000kg/10a A=Y 1.87%2 FF3e] VAL i), A4F v
g §232 0ol HeAede gt AL £33 152 HE
¥ Ee MRS Rdod sladas $£33te Ado| o). e
2000 © 3000kg/10a A4 5o Bhoy FFale] WA= 152
g fAe] HIE BRAcHE 11).

Ede pHE 5.3175.45 329  2000kg/10a ©|3} FH4¢heo] Etc}.
F71%, FELA, N8 2w, 084 ol 4L 200073000kg/10a
AR sl A gdew] B Bk, BRitPele e £g3E 3
E2 #F4% A9 HME R 28y sladl4e T e R
o A8 A9} sl Fe £Fo] HL F5 YoM gdAT S35
IER Fo¥ o S RYcHE 12).
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Table 11. Contents of petiole macro elements in relation to

vields of "Hayward' kiwifruit in non-volcanic ash soil

Yield(kg/10a) Correlation

Element coefficient

<2000 20003000 >3000 with vield
N (%) 1.77 1.87 - 1.12ns
P (%) 0.28 1.27 - 1.51%»
K (%) 5.28 5.93 - ~0.77%x
Ca (%) 2.03 2.15 - -0.25ns
Mg (%) 0.95 1.84 - -0.29ns

Table 12. Soil chemical properties

in relation to yields of

'"Hayward’ kiwifruit in volcanic ash soil

Yield(kg/10a) Correlation

Element coefficient

<2000 200073000 >3000 with vield
pH (1:5) 5.45 5.31 - 0.03ns
OM (%) 15.4 16.5 - -0.56%+
P20s (ne/g) 72.6 76.9 - -0.38%*
K (me/100g) 112 0.99 - 0.75%=
Ca (me/100g) 4.58 5.01 - 0.48#=
Mg (me/100g) 1.60 1.31 = 0.78%»
_CEC (me/100g) 18.3 18.7 - -0.79%=

MY AN E YA HimEFl F33}
ol e olf AFE EFLS AW SRS WS FO IRuy
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o B4 2ASA 947 FAYo] oan JRMolma Aw B
S AY FA EFE AY g 23 /MIFE 3 = 5 Egye
ERE EAE o] AJIe RN F71E Pgo] 242 o5y 2
E3TUEMIZY AN FZol a7k, 1982)d £olg}m Mzt

EgeA CECY &3t #7183 HEZ ¥ 5 glon o/E9 a3
TF H Aehel gt xtolst A MFEel st E oA §7] o 9
stel CEC7t Al 43& 7] dFo] 7180 $ow CECE Foldlo}
(Fh %, 1985 #1 %, 1984). = FEJAE FESHAH §7/18 g3
f9] HE ol T wEA Hugmm Zve] e ¥ HEoh(#
F,1977). b AR CECH g 43S §7]&3e] Aao| 71
Moz dehd Aelada ¥ 4 gl

7. kIR R KK g ¥ R OERKN EENS S

= LRz
BN Ex 43W BBY S8 vsasEce) A RGN}
7Y #FS ¥AF oy vlaus $Fe Yotw Wi BHS B
Gl Aolrt AUHE 13, X14).
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Table 13 . Contents of leaf macro element in non-volcanic and

volcanic ash soil

Soil N P K Ca Mg
Non-volcanic  2.85 0.22 2.11 2.31 0.50
Volcanic 2.78 0.19 1.97 2.34 0.52
Difference 0.07 0.03*x* 0.14+ 0.04 0.02=

Table 14. Content of petiole macro element in non-volcanic and

volcanic ash siol

Soil N P K Ca Mg
‘Non-volcanic  1.81  0.30sx 6.2+ 201  0.74

Volcanic 1.82 0.27 5.7 2.10  0.87*+

Difference 0.01 0.03%* 0.5%* 0.09 0.13%*

Ed #71€ #F2 BAEQe] ¥AE YA  Hsme w5
8 Edo] ¥A3 ¥k 2 wel pH, Ze, 2%, st2dlEH ol
APEFE Ed2el Aolrt AUHE 15). olal @ A BN X
Wik t%el #7428 Allophane °] #7183} 4te] g F2eo] sy
o E-ol ch(Hie} %, 1993).
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Table 15 . Soil chemical properties of non volcanic and volcanic

ash soils

Soil pH oM P05 K Ca Mg CEC

Non-volcanic 5.59 4.9%* 360 138 4.7 174 157
Volcanic 5.45 15.9 70 1.09 55 175 193

Difference 0.14 11.0=* 290+ 0.29 0.8 0.01 3.6

G 54 A% £ it WA ool HuY seug
ERAE A8 B WAL AL W S WAH god 1
9 2% wdg, AFAHL Aolrt G Bare H SR Ego]
Be A9 By (X 16). o Eeol AAE 73 £1975) o] AH @
2 SRS EFS HAGALE HolT 9ot

Table 16. Vegetative and reproductive growth of ‘Hayward’ in

non-volcanic and volcanic ash soil

Trunk Canopy No. of Weight  vield
Soil girth  area  water No.of T
(mm) (mt)  Sprouts fruit fruit(g) (kg/10a)

Non-volcanic 261 168  13.0  608.3  58.6 2,158

~_ Volcanic 255 17.3 10.3 519.3 59.6 1,764
Difference 6 0.5# 2. 7%= 99.0 1.0 494 %
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8. BN EH Wy SEIA} LB 45

HI P ool M ERN & RSB} EG LB HBNRS
AER 23 ¢ pHE 99 4 #23 o MM 2dod, 41
A FF2 do A} A4 HFF ko MM, vtdle FIAE A
o MHE Jehicdch. ¥H 2] P B 4o A4 g
o] S Bk 22y delx] JEE FE1Y Mol g
(X 17).

E pH 4ol A4 3= Mol slgdled, fE AP
e 49 AU IFS} EO) AT B AL dolA g Ao} n)
2l gE el AR Aot =¥ HEHF A2 #Pe 2 2
Y #2 % ol AP §FA= AT T #Hol AUHEIR).

Table 17. Correlation coefficients between contents of leaf macro
element and soil chemical properties in non-volcanic ash

soil orchard (n=62)

" Siol Leaf
properties N p k Ca Mg
o D;Iv 0.04 0.28* 0.04 0.04 -0.1
o.M 0.07 -0.17 0.01 0.09 -0.03
P20Os 0.33* 0.60*= 0.04 0.16 -0.26%*
K 0.21 0.19 0.02 0.02 -0.19
Ca 0.14 0.27» 0.02 0.04 -0.23
Mg 0.06 0.21 -0.13 -0.11 0.06
CEC 0.18 0.17 -0.04 0.00 -0.17
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Table 18. Correlation coefficients between contents of petiole macro
element and soil chemical properties in non-volcanic ash

soil orchard(n=62)

Siol Petioles
properties N p k Ca Mg
pH -0.05 0.11 0.15 -0.19 -0.16
oM 0.07 -0.02 0.02 0.21 0.07
P20s 0.26% 0.35%* 0.08 0.10 -0.04x
K 0.33* 0.13 0.16 0.08 -0.04
Ca . 0.15 0.10 0.07 -0.07 -0.03
Mg 0.23 0.18 -0.03  -0.13 0.17
CEC 0.27» 0.08 0.07 -0.10 0.05

[

T, £} EHA ERNS 2B HHAAE 93 ERR A2 9
AL &, 2, sfadEdd e EZ f¥ ko e R =
¥ Aast APTNE IER Fo FO kol Ak W] g
ol Ads} Zele do e vldE}E IEZ KT Hel HHS
Hebdidleh =3 439 mtaded A9 ZeeE 222 ¥ &
o] S JeblAHE 19).
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Table 19. Correlation coefficient between contents of petiole
and leaf macro element in non-volcanic ash soil

orchard(n=62)

Leaf
Petiole -
N p k Ca WMg
0.35%* 0.37*x* 0.36%*  -0.27* -0.29x*
P 0.37%* 0.73*= 0.23 -0.03 -0.24
0.10% 0.14*» 0.61*» -0.29 -0.29=*
Ca 0.25 0.08 -0.15 0.35= -0.21

Mg -0.16 0.02 ~0.53%x* 0.25 0.63%x*

PSR M(E 200 FA AL 33 29 F71E ¢ golx]
$4F Dol LER FAF &9 Hel A Fe, B4, wlav%
Fe IERZ FAT E9 HEel At ER A} Eoke] FEAA,
FolZ APLZF Lot LER FoF A9 el A AVA 2,
Z#, vtlgdes 252 FoAF 1o Mol ddd. #R B
< Aol ASgs i 2 B {18, gl APLF o= IE
2 frol ¥ ol MHRRel, N8N e, #F, slavedE IEZ {9
f19] HiMel Adddch. EA P B9 pHY HHFHE 152
T fe HRE , N8 A, wdeEdE E9 #Hel A
EA vlavle #§232 ZEe] A9 v ks ESHAE, ol AP
423 o= XS FAT E9 Mol AL BEFAE RER {97
f1o] fHRRel slslth
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Table 20.

Correlation coefficients between contents of leaf

macro element and chemical properties of soil in

volcanic ash soil orchard(n=36)

Siol Leaf
properties N p Kk Ca Mg
;il o -0.09 0.54%x 0.00 ~0.55%x* 0.64%=
oM -0.67*x  -0.28 0.61%x -0.70%= 0.82
P05 -0.31 -0.44=x (.28 0.09 0.024x
K 0.53%x 0.96%*%  -0.54%* -0.05 0.04
Ca 0.59*x* 0.38%  -0.51*+* 0.39# -0.45%*
Mg 0.46%x* 0.69**  -0.56%* 0.37= -0.30
CEC —0.64*%  -(.78**x (.65 -0.19 0.29
EWIN ALRF3 B {718, ol ALY Dol 15T §
A%t Al kel Aok EHFR QAT EoFe] Himas, < A

42 Bole REZ KT o] Fe] ez Ay 29, slad#s
T AEZ T ¥ ES kel Ak wiAM e 2 ey £7)

T, FEAAY, dol A[EF Dol Eo] 48l U,

ABA A, #gE, vadEAE 59 Mol Jdgen
e ¥FE =249 pH, AVA 2 IEZ o 79 @] glg
o EWA vtadlg §3e =oe] pHE f7]8d: 252 §od &

o #Bfel AR PN BEte=

f19] el AUHE 21).

E<F pH,
T3 EWA

u] 5p41

HEHE dad ANEPA B Bel AUt @ == o9y
o FAHE FRAolol ol YA vetehe AL HAHE P ol

A#-EFol w2 A dAs o] (Mg 4, 1993)

285 glE W #olet AztEc)
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Table 21. Correlation coefficients between contents of petiole

macro element and chemical properties of soil in

volcanic ash soil orchard(n=36)

Siol Petiole
properties N p k Ca Mg

pH -0.64*» 0.84#» -0.37* -0.53#= 0.86%»

o.M 0.48%x 0.13 0.39= -0.30 0.76%*

P20s -0.03 -0.38** 0.38+* 0.32 -0.13
K -0.29 0.90** —-0.79%* —0.50%= 0.31
Ca 0.32 0.17 -0.40%x* 0.107 -0.33=*
Mg 0.05 0.45%» —0.59*=* -0.19 -0.16

CEC -0.02 -0.53*» 0.75%x* 0.33 0.10

P EgfA A3 e dF9L: §F Aol 2= Yo 4
°of AASYTHIE 22). tl¥e] do| A2 FF& gl B} vt
23 2 Ao A#FS 9¥e] 2 BE FFF Ho| Aol
Asglen do Bg $FS dwel A29 nade FF3E A R
Bol 23 o §F3e Fo ol WAL =3 U9 rlaug
$2e A4 a9 Ta F2AE Fo Aol 1Y A FFHE= A

9| 33de] el
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Table 22. Correlation between petiole and leaf macro nutrition

element soil in volcanic ash soil orchard(n=36)

Leaf
Petiole — -
N p k o Ca Mg o

N 0.44%* -0.24 -0.27 0.46%* -0.66**

P 0.23 0.88*» -0.30 -0.33% 0.36*

K -0.58%= -0.84%* 0.72%* -0.14 0.099+#
Ca -0.10 =0.53%* -0.17 0.64%x =0.44%x
Mg -0.46%* 0.24 0.30 0.74#% 0.87*x

9. EEI mHE%e Mk

el e Frde] B% 2HS 44 W0 A8 mH 2% 2EH
AepALES] ol -fol Ha} (4, 1994; A, 1982) S glo] o] o
§ 71 ARE ol 22 A gy A2 $93 g A4
E AT A AVPER 2 WSt RYbd 79340 8¥AL =
A vebdel2d 3). 23BA7 JbE w3 8Y 5U ZAA g A
& Bl ¥2FF AHUGY)S Mo FolA My HADAZ
Hepd & k2 4).
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Fig. 3. Seasonal changes correlation coefficient between leaf

color and nitrogen content in 'Hayward’ kiwifruit

leaf.
GY |
10
8 /
4 vy = 1.06 + 2.07x
r = 0.77**
2

2.4 2.6 2.8 3.0 3.2 3.4
N (%)
Fig. 4. Correlation between leaf color(GY) and Nitrogen

content in 'Hayward’ Kiwifruit leaf.

Add ‘Bruno’ FFANA A&7 AEE 4L x99 A4 dxao]
AL Ag7lel e oldde =94 HdchLionakis %, 1985). 27
(1982) §& XE9 dAo] Azte] TFo] wa} HH Aolzlz A& §
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RE A3 Qoo Heh =3 A3, AztelA gHF} A ggo] A
o B2 ol AYHELR F, 1982 ). IE A% AN T
A Are AER FoAF E9) HHel A HHL 5T g A
232e F4o| shetd Sl EHEEIT M BXT o F2E M3
oty sk, 1994).

U sl AAYY ol NN 2AF o AYAAE gy "2
23 94 Alolel FAASFT MR wAd 89 SUE M F owig
Zrel 2| AAQ JA7L A SYA R DAASI 0.5990 B G
T 7 AW A FFE FYHIE ol e vy
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V. =

B AoAEe] SRZEE S P pER SEREE 3
Aete WIEEES A7 A A7 2AE Fvsd O Qo)

1.

2.

3.

4.

ol Eo47 A7l AL A8 AVE BH RS BLE 2
¥ 23 79 FET8YURSL EiRE) @2 7| 7o)

B ke ER EERS TH 4B Ax 274, A
0.20,23 1.91, Z# 191, sradl€ 0.51% 3 147.0, B3
160.1, °F 9 54.0ug/g °l %t}

N okl R EBRS SR B BEREE ZEsd A
2 HHE 7 A} A2E 25-3.0, 4L 0.16-0.24, 2
+ 1.80-2.44, ZHL 1.95-2.63, vt2u4L 0.39-0.63%%] o}
o BN EEEE BRSHE AT A AL 547, Q
AHE 65.0, 2l 529, 2¥-E 38.8, vlMl4L 76.2%2] X7}
B2 Al

Ao ERWA BERS 28BS A4 1.6, A4 0.28, 28 5.03,
ZE 2.07, st2dlE 0.93%, A 107.6, 27 122.6, o} 63.24¢
/geldet. A Hre B ERS SBS AED 8 9 4
BBIRE R}

N Ao Limel B LSS pH 546, HHY 9.69%, 4

RUGERE 220.748/g, Bt 2 1.1, 24 4.1, vF2dE 148, o
o] 1843 16.18me/100go] I x}.

cFRRUIR O] KRR R QA3 Ae§ee] x9m
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EJpHS}, HEME S8l Edon $£3E gt

8. H|SHAS Ecdel X pHe} 3L TEZ T Fo #HS Beld
(r=0.38*),

9. PR EFAA FFE XY LRTFK BFY EHA A4 2 2
8 23} RES folP o EHS BRI Lme e &
HARR ol APEFAE 7o MHHE B

10. WIS Es} S E BT moko| BT THN BE 28
< LEQ 8] #HME Boon MANEQGNE LELEY &
B3 EXN X S84 252 HER £ #HE R

1L W 22833 44 Aole] FAASGE Asd ge gaps
H 8¥5d el 7hA A cHr=0.77xx).
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