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Studies on Suitable Tree Growth and Standard Levels
of Leaf Mineral Nutrient for the Best Fruit Production

in High Density Orchard
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SUMMARY

Sub project 1) Nutritional diagnosis criteria at the early cropping stage of
super-high density orchard on M.9 rootstock

In order to determine the criteria for the stabilized tree growth in the
super-high density apple orchard system, a total of 69 apple trees (feathered
maiden tree of 'Fuji’ grafted on self-rooted M.9 rootstock) at three different
orchards(coded A, B, C) were investigated growth status, crop amount, foliar
mineral nutrient contents and soil chemical properties for three years after first
year fruiting.

The research results revealed that measurements of growth status, cropping
and fruit quality varied among different orchards and also different trees in the
same orchard. It was the same with the foliar mineral nutrient contents and soil
chemical properties. Especially, lots of trees showed heavy yields at both the 1st
and 2nd cropping year but poor cropping at the 3rd year.

Out of the trees tested without off-year cropping, most of trees cropped 35755
fruits on the average per tree for three years. Therefore, the above trees are
used to determine the criteria of stable tree growth and optimal mineral nutrient
levels of leaf according to both yields and fruit qualities to be accomplished.
Conclusively, the followings are the criteria for the stabilized tree growth and
optimal levels of leaf mineral nutrients to accomplish the production of 3.3+
0.5ton/10a and 14.0t 2.0kg per tree with fruit qualities of 320g, 14, Bx and
0.33% acidity. The stabilized growth criterior was of shoot length(5cm over) on
the average with 19+4cm on 2year—old branch, of terminal shoot length with 23
+3cm, and of shoot regrowth rate with below 149 .

The optimal levels of leaf mineral nutrient in late July was 22.4+19¢g - kg '
for N, 3.03+1.42g - kg ' for P, 12.1+18¢ kg ' for K, 10.7+2.0g - kg ' for Ca,
3.59+0.47g - kg ' for Mg and 22.7+34mg - kg ' for B.

Sub project 2) Nutritional diagnosis criteria for the stabilized tree growth

in high-density orchard on M.26 rootstock at the primal cropping stage.



To determine the criteria of stabilized tree growth at the primal cropping
stage apple orchard('Fuji’/M.26/seedling), three orchards (coded orchard A, B, C)
were selected. The planting density per 10a and tree height were 125 trees and
4.0m, respectively in Orchard A, and 167 trees and 2.5m in Orchard B and C. A
total of 60 trees with 20 trees from respective orchards were tested and
measured of tree growth, cropping, fruit quality and foliar mineral nutrient levels
for four years. Orchard A cropped 56.2+18.0kg per tree with an estimated yield
of 7.0 +2.3ton/10a on the average for four years while Orchard B had 34.2+
18.1kg/tree  with 5.842.4ton/10a, and C had 36.2t16.1 kg/tree with 6.1
1.3ton/10a. The most productive Orchard A did not show off-year cropping
during four years, while Orchard B showed 13 trees and Orchard C with 2 trees
off-year cropping one time during four years. The fruit qualities including soluble
solide/acidity and fruit skin color were better in Orchard A than Orchard C. The
difference in fruit quality was presumably caused by the fact the Orchard A was
lower in foliar N level of 24.4+1.7g - kg ' than Orchard C with 265*1.6g - kg .
The average fruit weights in three orchards were below 300g during four years.

In order to produce 45+5kg per tree and 5 6tons/10a with fruit
characteristics of 300g, 14, Bx and 0.27% acidity. The criteria for stable tree
growth and optimal levels of leaf mineral nutrient were as follows. For the
stabilization of tree growth, the average shoot(5cm over) length of 18+3cm on
the two year-old branches was desired with shoot regrowth rate of below 7%.

The optimal levels of leaf mineral nutrient in late July were 24.1+1.7¢g - kgf1
for N, 1.81+0.29g - kg ' for P, 104+1.6g - kg ' for K, 11.8+1.6g - kg ' for Ca, 3.9
+0.8g - kg ' for Mg, and 26+3mg - kg * for B.

Cooperation project) Interrelations among mineral nutrients of leaf and fruit
and fruit quality in 'Fuji’ apples

The experiment was performed to determine the interrelations of mineral

levels in leaf and fruit with fruit qualities in 'Fuji’ apples on M.26 for three

years from 2000 to 2002.



The chemical properties in the orchard soils tested were 615+377mg - kg ' for
available P, 65+2.4cmol - kg ' for exchangeable Ca, 1.9+0.8cmol - kg ' for
exchangeable Mg, 0.9+0.3cmol - kgf1 for exchangeable K and 21.9+72g - kgf1 for
organic matter.

With foliar mineral nutrient contents in Fuji/M.26, a decrease was noted in N,
P and K while an increase in Ca, no fluctuations in Mg from late May to late
August. The relationship between the values detected by chlorophyll
meter(SPAD-502) and leaf N contents was summarized as the equation
Y=0599 x -0.7566, r=0.81"" for late May, Y=0.4483X + 4.2401, r=0.65" for late
June, v = 0.3818x + 6.452, r=0.64"" for late July, Y=0.3361X + 6.8796, r=0.58::
for late August.

The relationship of nutrition levels in soils with those in leaf showed that the
higher soil pH tended to decrease leaf K levels, and the higher soil organic levels
tended to lower foliar P, Ca and Mg levels. The higher available P levels
increased foliar N and K levels, and the increasing level of exchangeable K
tended to decrease foliar P and Mg levels. The increasing exchangeable Ca level
increased foliar P while the higher exchangeable Mg level decreased foliar N and
K, but increased Mg level. No relationship was observed between soil chemical
properties and fruit characteristics.

Foliar P level was positively correlated with fruit skin colour, while foliar K
showed no relationship with fruit characteristics. Foliar Ca level was positively
but not significantly correlated with fruit traits, while foliar Mg level was
negatively but not significantly related with fruit skin colour.

N levels in fruit skin and flesh was negatively correlated with soluble solids
contents and skin colour, while P in flesh was positively related with acidity.
With Fuji/M.26, foliar N level in May was positively related with N level in fruit
skin and flesh. Also, a positive relation was revealed in foliar P level with flesh
P, and in foliar K levels with K level in fruit skin. Foliar Ca and Mg levels

were not correlated with Ca and Mg levels in fruit skin and flesh.
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E 1. ZAHY NEF 25 &34

| B7AS Ao REul&(%) B/ A7HA

2AF 24} BIX i 474
FTdo] HTH
4 F+ F (mm)

<10cm 10-20cm >20cm  (cm) (cm)

A 20 16.3t3.4 9.6+ 8.7 21.7£10.4 68.8£14.0 551+167 34.0+ 7.8 2.16+£0.15

B 20 14.6+3.0 13.0+£10.0 18.9+10.0 68.1+15.1 447+115 31.7+£10.7 2.15+0.12

C 29 16.4+3.2 34.8+« 7.7 15.6x 8.9 49.2+£17.7 565+143 34.3+ 7.7 2.71+0.27
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2 BFN23Y (cm) Az AzANEE
744 e I I (cm) (%)
1 17.8+6.7 7.4+3.7 18.1+8.5 17.2£11.0
2 21.2+4.3 5.4+1.5 31.2+7.3 21.5+14.4
A 3 22.814.6 10.4£2.1 35.2+3.5 10.7+ 7.4
4 20.0£2.9 7.4£1.4 28.9+3.7 43+ 2.3
B 21.3%¥4.1 7.812.6 31.845.7 12.2£11.7
(2~4d)
1 20.2+4.2 5.8+2.1 17.8+6.3 25.6+14.5
2 20.8+2.8 7.6£2.5 32.413.4 5.1+ 2.9
B 3 23.316.7 4.3+3.2 29.8+6.6 14.7+£10.8
4 20.6+3.9 9.1+£2.6 25.61£5.0 13.0+ 6.9
(2“:%'4‘1;{—;&) 21.6+4.8 7.0+3.2 29.2+5.8 10.9+ 8.6
1 22.413.6 4.5+0.9 17.7+3.2 8.6 6.5
2 18.3+3.0 7.9+1.8 22.6+£3.5 7.3+ 9.1
C 3 17.0+4.0 8.2+2.1 25.2+6.0 7.2+ 7.7
4 19.3£4.3 7.5+2.3 23.8+4.3 7.7+ 8.3
(2?411;—;3) 17.8+3.7 7.6+2.2 23.4+4.2 6.6+ 6.2

UL :2dAA49 bemold HE A2 FF, U 234X 0.5cmold HE Az FF.
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£ 3 2ZAGY NEFe el dAGH

EX VI 3 FF5g 10a% 2453
g9 T° W3R (g) (kg) (M/T)
2 28113 322122 9.1¢4.4 2.1+1.1
A 3 47+23 319+33 15174 3.6+x1.8
4 28125 346133 9.7+8.5 2.312.0
o 34+23 329+32 11.3£7.4 2.7+1.8
2 21+ 6 319+32 6.6%£1.9 1.6+0.5
33+17 33135 10.6%£4.9 2.5+1.2
B 27+12 309+32 8.3£3.6 2.0+0.9
gt 2712 320+34 8.5%4.0 2.0+£0.9
38+14 282121 10.7+4.4 2.611.0
40£16 320+26 12.615.1 3.0£1.2
¢ 4717 385150 18.1+6.0 43+14
o 40+20 32047 13.0£7.1 3.1+£1.7
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4) IEEA

3Wzt Hy JAe dEE CHY 144+1.3°BxE AYY 134+1.0°Bx, B3¢ 131
11°Bxol wlate] ®& Agolglont o] me AAd we welsl 2 Wolglrh
Coele] adate] FEAF e ol BT Aol $AE AV WEoR W

gtk el AbstEke AT 0.32:0.04%, BIY 0.34£0.05%, C3H 0.35+
0.05% = A¥glo] oFzh vre Agkolr} 1 Apol= AA A Fokrh A S %
ot Ao (Fe/sE) s AT 421248 B3 390160, C3HY 422+39%
B el #Awmu7t Ad woka, AR CHde Aole gl Az wolrt
C¥eo] Aol wvlste] vt Ho|th

Fuj o] AMAHES ety flate] FEARMYG JFHAE FAEh Huef <t
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2.80+1.16 OD - 100cm *oll H]8le] @A =4 AZHATh 53], BALL do] w
& Wol7l Aa EARME AAT] WA HEEHAT A3 JEie CHdo] 3d
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E 4 24 B4 FUEQ

EN A wE 29 e

ok el FEAT  gEE
#9 ' ° (kgWmm)  CBx) (%) ] ¥
(OD/100cm)  (mg/100cH)

2 1.55+0.11 12.7+1.4 0.30+0.05 42.8+5.3 3.10+£1.25 0.30+0.06
3 1.81+0.06 13.8+x0.6 0.33+0.04 41.9+4.3 4.03+0.94 0.32+0.05
4 1.26%0.09 13.7x0.5 0.33+0.04 41.5+4.8 4.99+1.12 0.43%0.10

W 1.54+0.24 13.4+1.0 0.32+0.04 42.1+4.8 4.04£1.35 0.35+0.09

2 1.56+0.07 12.7+1.2 0.36+0.04 35.5t4.1 1.49+0.41 0.40%0.05
3 1.86+0.06 13.2+1.2 0.33+0.05 40.5+6.2 3.01+£0.57 0.48+0.04
4 1.28+0.15 13.3x0.6 0.33+0.04 40.9+6.0 3.96+0.68 0.64+0.07

B 1.57+0.26 13.1+1.1 0.34%0.05 39.0+6.0 2.80£1.16 0.50+0.12

2 1.81+0.07 15.4+0.6 0.38+0.04 40.7+4.0 3.56+1.06 0.28+0.04
3 1.37x0.06 14.0+0.8 0.33+0.03 42.1+2.6 5.44+1.10 0.37+0.06
4 1.20+0.11 12.9+1.0 0.31+0.04 42.2+3.7 4.17£0.64 0.07+0.04

B 1.49+0.25 14.4+1.3 0.35%#0.05 42.2+3.9 4.60+1.20 0.24+0.14
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5 9% T/ U £ shety
M AE AR §Y

5 A JAESEFS # 59 F 604 B w2

5 ArTFe mAAYQ 1dAdE AFY 21.1+19g - kg, BHY 22.8+16
g-kg!, CHY 259+20g - kg 'o= Ce] FHeko] AY woivh A7) 3d7e
Fit TS AL 215424g - kg o2 HAAT9} Hol7} gL, Bl 232
+18g - kg '2 ozt Holmlon, CHYL 25+15g - kg & fijis] vrolAth w4

o] A
of =& Ao

BRI =
Hol 9% Aagwe W¥ x4 Anse BHY WAV A Aoz Azd
o},

AF AT MANY 1dxlE AT 313+1.29 - kg, BHY 216+
0.29g - kg !, CH¢ 478+190g - kg ‘o2 CHYU o] AY =ity AA7] 3
o] Wi FEe ARYS 4554172 - kg (o2 w] A7) H]Ete] ol i, B}
S 1.94+0.39g - kg 2 A9 Aol7l fldow, CHYUe 295+1.09¢g - kg |2 HA
3] Yol ol o] JF ATHS wAAV|e} AN FdPWsrL 7o)

Zpol 7y =Aar, AAARE Wel7b A yYERRkH

qE ZEFEe mAAe 1daelE ATY 144+28g - kg !, BIY 17.9£1.2

17542.1g - kg o2 Aol o] oFzk wre wolrh A7) 3

dzrel A e ARYS 145:25g - kg ‘o0& mAA S 2ol7b ¢l9la, B

A& 148426g - kg = OFzF wrol Ml A7 o] wE wWolrt A, CHY
& 11.7¢1.7g - kg '2 v A7 wste] #As| srolxt),

A%E ZEFFS A9 1dAdE AR 131+#17g - kg, BHY 104+
10g - ke'!, CH9 104+12¢g - kg 'o2 AR FFo] B CHol Hgte] =4k
o} AA7] 3dzrel Wi heke A 136+1.3g - kg, BHYS 11.3+1.9g - kg |,
C34l 103+15g - kg '& 371 ®F w]Ad7]) ¢k Aol 7k ik
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o T% N P K Ca Mg

1 21.1+19  3.13+1.29  14.4%2.8 13.1+1.7  2.97+0.66

2 22.6¥25  4.256+2.25 159428 14.0£1.,5  3.36+0.40

A 3 21.0+2.4  457+1.25 14.5%2.2 12.9+£0.9  2.81+0.31
4 20.8+1.8  4.83+1.54 13.2%1.8 13.9+1.4  3.20+0.27
(Z?Zr—:i) 21.5+2.4 4556172  14.5%2.5 13.6+1.4  3.12+0.40

1 22.8t1.6  2.16x0.29 17.9%1.1 10.4+1.0  2.66+0.27

2 23.0£1.0 1.78+0.27 17.0£1.3 10.5+0.8  2.92+0.33

B 3 24.8¥1.3  2.23x0.45 14.24+2.3 10.4+1.4  3.33+0.40
4 21.8t15 1.82+0.26 13.3%2.5 12.9+2.0  3.03+0.33

3

(2~4\) 23.2¥1.8  1.94+0.39 14.8%#2.6 11.3+1.9  3.09+0.39

1 25.9+2.0 4.78+1.90  17.5%2.1 10.4+1.2  3.73+0.46

2 22.7£1.2  2.94+0.82  12.4%1.1 10.8+1.3  3.38+0.25

C 3 21.8t1.6  3.38x1.06 11.3%#1.5 9.5£1.2  3.60+0.35
4 22.7£2.2  2.43+1.07 12.0%#1.3 10.8+1.5  3.91+0.34
(2?;‘1&‘&) 22.5t1.6  2.95+1.09 11.7£1.7 10.3+t1.5  3.64+0.43
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o

A% viavlgdEe vAddr)el 1daes Al 2.97+0.66g - ke |, B 266
+0.27g - kg !, C3#¢ 3.73£0.46¢g - kg ' & C3L 9] o] =gkth A A7
3dzte] Wit ke AnY 3.12+040g - kg ', BHY 3.09+0.39g - kg ‘2 ©lE I}
& A7 nste] AvsA Frtete BEFS B, CHYS 364+043g - kg
A7)} ko] Apol7 gldlon AA7| 9] o wE Wole Fo] Frh
A5 FaFFe nAA79 1dxdE AFRY 27+5mg - kg |, BIY 24+2mg -
kg!, C3hgl 23+2mg - kg 'O & FF Aol7k AKTE AAY] 3dzke] Wit FFo
AT1E 2242mg - kg 02 WAV st it AFS R oy, Boa C
e 747 23+3mg - kg 19} 23+4mg - kg = WA A7) 9} o] qlATh

gZ wWrrstge u A7 1dFdE ABY 66+16mg - kg |, BHY 69+11m
g kg, C3hl 72422mg - kg 'o® T Fel= Uik AV] 33z Hw ¥
T AT BAL2 77 40+13mg - kg ‘9 47+18mg - kg 2 w274 W3}

OXE

rl

of grfol srobxl AFoldrh. CI2 79+36mg - kg = wAA7|ek Apolrb (19
=d ZHAlek sfell wE Wolrh Zinh

Zpolm Z Holdoh A7 3dzre] Wit FHEFS AT%%% 109¢17mg-kg*1i |

2710 wEte] Zhaskglch WAl BHAI CH9eS 7H7F 140+30mg - kg 'k 106
+24mg - kg ' 1A 7)o nlate] gtaFe] ol A gko| ).

qF FE FFe vZArv)e 1dAdE AR 84+1.8mg - kg |, BIY 102+
23mg - kg, CHY 107+32mg - kg ‘o2 HY7F o7k Atk Ay 3dre]
it e AT 64+28mg - kg !, B9 55+30mg - kg |, CHY 4.4+22mg -
kg '2 339l mEw A vt} shaFo] ofgh Wopx = Aol 7 o
= AUATH

A5 ot FFe wmAAYA 1dAelE A 118+12mg - kg |, B# 53
9mg-kg’l, Co9 41+12mg - kg 'o@ U7 Aelzk ATk A7) 3d7e]
Fo AFLI BHYS 77 68+33mg - kg 'oF 31+9mg - kg = T AR 7)ol H]
e 4% 2ola, CHee 80+3lmg - kg '= WA wlste] F7ts)
BEd s wE AxrE A JE

I+

o

Ir

A

ol

5k

-3 1101'

oﬁ’. oy

rulo
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F6 d=5d 45 "FY2FF(mg - kg™)

ZAE9Y 59 B Mn Fe Cu Zn
1 27+5 6616 167+55 8.4+1.8 118412
2 233 43+10 93+11 4.6+£0.9 10727
A 3 21+1 26+ 4 112+12 4.3+0.5 40+ 6
4 2142 53+ 7 122+12 10.2£1.0 58+ 9
£ 22+2 40+13 109£17 6.41£2.8 68+33
(2~493) - - - R -
1 24+2 69+11 120+21 10.2£2.3 53+ 9
2 20+3 44+ 9 113+ 9 4.3+1.7 30+ 9
B 3 26+2 52126 14023 3.1+1.0 37+ 7
4 24+2 45+16 16624 9.1+1.8 27+ 6
£ 233 47+18 140£30 5.5+£3.0 31+ 9
(2~493) - - - T -
1 23+2 T2+22 7819 10.7+3.2 41+12
2 1812 127120 79+ 4 3.4+2.1 46+ 5
C 3 231 6010 126+12 45+1.3 7815
4 26+3 53+19 103+ 8 2.7+1.0 11311
£ 23+4 79+36 106+£24 4.4+2.2 80+31
(2~493) - - - T -
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1)) Eoko] g3tA

243 B pH, #71B S, FE QTS A8Y 719 FFe E 79

CoH9l 162+4.7g - kg '2 Az 2ol7k Aom, A Wl ol whel A
of uwel AxF wig- FAch W, o5 e FUIEFHFS FEHNFTHol AN
(1999)% -2yt A EgFe] A 4geaye] 25~35g - kg Bt w9 st

FE QeSS 447 Hitol AFY 342+104mg - kg |, B 534+118mg -
kg ', C39 314+135mg - kg ‘2 FLF Z Aole floy wENZTHol AA
(1999 $-gviel w49 =] #4gsek W9lel 200~300mg - kg 'HrbE 379

g Kb 497k Hirol AR 0.25:0.04emol - kg !, BIY 0.64+
0.12cmol - kg ™', C#¢ 0.64+0.15cmol - kg "= Azl FHeFo] uwigki=d] s w2
HA= CHglo]l Ald AL Holddoh, w&X&H o] AAI(1999) AA =9+
0.30~0.60cmol - kg '& AFLL Aetas sol wet A= YA AR A
FEWel At

A% Ca¥heke 497 Hitol AT 647+145cmol - kg |, BIHY  6.06+
1.07cmol - kg ', C#¢) 656+091cmol - kg "= FLzF Zol7h g, dfel wEHxt
= He Holth ols Yo FFe FEWFAHol AAN(1999)F A AT
5.0~6.0cmol - kg "¢ AFakAel] oA lth.

A Mgd®e 497 Fyrol A 1.67+0.36cmol - kg !, B 237+
0.3lcmol - kg !, CHY 3.87+1.47cmol - kg '2 CHLe] o] =9r=u CHYL 3|
of M A7t 53] Attt ALYy BHYL w&2TA o] AA(1999)8 A4 s
ZF Wl 15~20cmol - kg '] MFo SAY 7t =2 Ho|goy CHYL A4
SRS A4 Z3sgioh
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7.2/ dxd EFY A Hg

ZFAF ZAF pH 1B FEQR X84 47 (cmol - kg™

#9 dx (1:5) (g-kg™) (mg-keg™ Ca Mg K

1 72+£0.1 155£4.0 635+179 6.73£0.92 1.92£0.39 0.58+0.15
2 7.1x0.2 12.5+3.2 268+114 7.00+1.35 1.86+0.30 0.17+0.08
A 3 7.1+0.2 13.6+x2.6 256+ 62 5.98<1.41 1.54+0.18 0.17£0.03
4  6.840.2 8.0£3.7 209+ 78 6.19£1.86 1.36+0.19 0.10+0.05

" 7.1+£0.1 12.4£2.6 342+104 6.47+1.45 1.67£0.36 0.25+0.04

1 7.1+£0.3 10.3%5.7 389+174 5.41+1.07 2.09£0.27 0.57+0.27
2  69+04 19.3x4.8 580+168 6.33+0.86 2.44+0.26 1.08+0.29
B 3  7.3+0.2 22.5+5.1 640+162 6.83+1.10 2.60+0.27 0.57+0.14
4

7.2¢0.1 23.8+5.6 527+ 87 5.65+0.61 2.36+0.20 0.35+0.09

W 7.1+#0.1 19.0£3.6 534+118 6.06+1.07 2.37+0.31 0.64+0.12

1 72+0.2 21.7£5.6 324+175 6.31+1.69 1.77+0.30 0.71+0.16
2 7.5+0.2 17.9+6.7 338+t237 7.12+0.74 4.35+0.61 0.56%0.15
C 3 7.5+0.1 18.2+74 403+201 6.801£0.73 4.06+0.52 0.54+0.13
4 7.5+0.1 16.4+4.1 311+£143 6.37£0.73 5.52+0.71 0.83+0.21

W 7.4+0.1 16.2+4.7 314+135 6.56+0.91 3.87£1.47 0.64+0.15
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ok 2 Aol A 378 e 6955 AL
He UF= A 25, CHY 8F A 10579t
0~35ton/10a)e] == vWiy= Add 15 CHd 7+ §
T Burde] 13kgoldHe Ui Ads F 3 F= /o 99, 59 Hd
SaFo] 10~129kg(24~29tn/100) 9= U ATRl 10%, B4 45, Capel 75
2 A 20540 29, AL 105% 7, B 4F% 15, OB TRE 35

& s

= 2~-3dake] o]l sl 4dxtel iFol FAS sk siAEsE AE

Fat. F9 HagEdo]l 80~9.9kg(2.0~2.4ton/10a)¥ = Y= A% 55, B
85, CH 55 @A 1853tk o5 aiA27 A% U= Akl 35, B9 4531
.+ Heo] 8kgr H(2tont] WH/10a) <! = A% 25, B39 85, CHd

257 A 10733, olF @A v AJJr"J 27, B34 55, C#Y 158t
A4 3dAed siA7E g e AR 20575 1257 60%, BH 20F%F 10+
50%, CH9 207% 47 20%= CHe Az v go] Ad vkokrh
uebA olAl FEH % 8% 7R dto] siAYE A AldFE AQdstal 10a
FAL IS 36tonel A, 3.0~35ton, 2.4~29ton, 24ton"] 7o) dgroupl®  T-E3}o]
x

A5, 24%, HEEE 3 AT P T ES vaste] Bokth
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E 8 NEFY 73 £X

M7 7% FEFEF EEGFS

ZA ZA

*d FT  >15kg  14.9-13.0kg 12.9-10.0kg 9.9-8.0kg  <8.0kg
A 20 2 1 10(7) 5(3) 2(2)
B 20 0 0 4(1) 8(4) 8(5)
C 29 8 7 7(3) 5 2(1)
A 69 10 8 21(11) 18(7) 12(8)

10a3
245 F(ton)  >3.6 3.0-35 2.9-2.4 2.4-2.0 <2.0

(2385/10a)

()Y A= HAYE AEF4Y.
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1370, 29k 49+167H, 3dxk 752370 = 34
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A

PN
Ea

TS 18.0+2.4kgel Atk 3.0~35ton®] TS

A
o

)

R

A
ail
o

} 13.8+0.7kgol 1tk 2.9~2.4tone]

3.0~
]

2.4tonv| ¥t group 2.1+
ZF To] 18.4+3.7cm

=
= UYEE 2045.2emA . 28y, 239X 4F2] 0.5cmol A

Al

3

10), 23 A3A17%9] Semold Al =
bz

3.6ton°] A group 4.3+0.6ton,

24~29ton group 2.7+0.2ton,

)
It

SF(

H] 1

3.5ton group 3.3+0.2ton,
0.2ton®] Attt B group®l Al

ﬂw_wo

ﬂw_wo
o
|
<)

tol 2.4tonm]| qHE]

©

E UFE 24.8+52cmeld H

W= U5FE 75+82.8cmE 3.6tonold S W= UF 8.0+2.2cm9
e YFEE 274467cm= 1 zpol7f F g

s

2

AA T 2. 4tonm)

el

A

okt

=
=

5]

0]

tol &4

©

9] 7.048.5%¢] H]
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E 9. 10a%

FHOE TRY NPT BAF W@

10a% L E e FF5F 10235 F
2453  ANgs | ° (/) (kg) (ton)
2 40+13 11.94.2 2.8%1.0

- 3.6t0n 0 3 4916 16.0£5.8 3.841.4
4 75423 26.1%5.4 6.2+1.3

g 54+ 8 18.0£2.4 4.3+0.6

2 25+15 7.2£5.0 1.7+1.2

3 4917 15.9%5.2 3.8+1.2

3.0-3.5 8 4 50+13 18.4+4.2 4.41.0
iy 41+ 5 13.8£0.7 3.3+0.2

2 24+ 9 7.6£2.6 1.8+0.6

3 36+ 8 12.1£3.0 2.9+0.7

2.9-24 10 4 41+10 14.0+3.4 3.3£0.8
iy 34+ 3 11.20.8 2.7£0.2

2 18+ 6 5.4%2.2 1.3+25

3 29+12 9.3+3.9 2.2+0.9

<24 15 4 35+ 8 11.2£3.0 2.7+0.7
H 27+ 4 8.6+1.0 2.1£0.2
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E 10. 34 FHo=2 FES AT 247 A{A4H ¥
10a% FFA23Y (cm) A zY  AEANFE
FARATF I I (cm) (%)
>3 6ton 18.4+3.7 8.02.2 24 8+5.2 7.0t 85
3.0-3.6 19.9+4.2 8.0£2.2 25.6+4.1 8.0+ 6.6
2.9-2.4 19.3£4.9 7.7£2.3 28.0+6.0 9.4£10.1
<2.4 20.0+5.2 75:2.8 27.4+6.7 10.5£10.0

UL 2@ A9 5emo) A H= Axe FF, 0 23 AR 05cmol A He Ax J&7,
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ol met 2ol 7h ghlont Ak

1+

3

S

= @A
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S
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oj
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=

B

el

o))

front

40.0£5.1%
3.85+1.580

0.35+0.17mg -

[e)

R

[e)

.

group

Fo]  2.4ton"] 7 groupoll A
2.4ton"] 7k

9

H]

0.29+0.15mg - 100cm o] 3L,

IE el Bue) ohEA

ol At

[e)

pu

T

Bl
J- X
2l

group

3.6tono] A groupol A 42.7+4.1<1d]
100cm “&

3} 3] o)

3.6ton®] 4 groupoll Al 4.43+1.230D - 100cm 2©] 3, 2.4ton"] %k group

D - 100cm *&

srobA)
)

pu
R

ol

%
il

TH

=
Bl

315 o)

p
L.

°](1999)

deA Uk

M

e

T

X

23}k 21(2002)8 FR]/M.2690 A=

b et

S

3 ame] o) Abgte] glrka
Aurhe 2374 Semol

[}

]

KeX
=
AL

&

3

[e;

| o] vt

F

=

9

7}

=

F&ol el Y

A
o

]

A
fus

= A

ol 20em7FA &= e u] 7}
- 41 -

2 FAMA o]l =S U9 Semol



E 11 A4FZE \lu

10a% =
= I
. (kg/¥5mm)
S

3314 &

I3 ICas Ak

2R gENg 932
(OD/100cr) (mg/100cr)

(g) (°Bx) (%)

>3.6ton 1.46+0.27

3.0-3.6 1.48+0.26

2.9-2.4 1.54+0.26

<2.4 1.55%0.25

330£16 13.9£1.3 0.33+0.05 42.7+4.1 4.43+1.23 0.29+0.15

33023 14.2+1.3 0.34+0.05 41.9+4.2 4.60+1.09 0.28+0.14

329+17 13.4%1.4 0.33+0.04 41.4+5.3 3.98+1.51 0.3410.18

317+21 14.0%+1.3 0.36+0.05 40.0+5.1 3.85+1.58 0.35+0.17
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5) 4% TAE TP

Sy Aol WE 3d7 Wit PF FAHY FHS ¥ 129 HielA mi v}
o 2},

;é]

2% 36toncl e S ¥ £ dE FHA 2L Ul 232417 - ke
2 24tonv]RHe] FHS W FHA uhe 4o 23+19g - kg 2 FHAd mE
2ol 7k A e glAdtt.

Agee 36toncl e FHS W F e FHA =S YR 251:091g - kg
2 24tonV| R FHE U J
Aol 7b = AAH EO]X]“J ol web AAZE, FAF AAIE w9 27w
AES We7I7k o8

Zre gk 36ton°]”«] TS W 5 QlE FEA e Ut 114+1.7g - kg !
2 24tonV| 9o S Wi FEA W2 o 141429g - kg B FHAo] Eo}
ol uwhel sheko] 7HAshS D}

243t Ee 3.6tono] 4] 9= S =S YR 113:23g - kg
2 24tonW] o] FFE Ul S We U] 11221g - kg 'R FREAC 0
2ol 7k g1k,

sl e 36tonol e FEe
g kg '® 24tonv] o] FHE U A
o] wropgel ubel 7hash o

gy
f“10
it

+

e
ol
ot
o

2
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¥ 12. 4% 0392 FF(g - kg Wl

1023

_ N P K Ca Mg
245

>3.6ton 23.2+1.7 2.51+0.96 11.4+1.7 11.3+2.3 3.69+0.50
3.0-3.6 22.3+2.1 3.06+1.46 12.3+1.6 10.4£2.0 3.50+0.47
2.9-24 22.0+2.1 3.62+1.63 13.7+2.2 11.9+2.2 3.39+0.43

<24 22.3t1.9 3.02+1.61 14.1+2.9 11.2+2.1 3.32+0.47

_44_



U7 2244mg - kg
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=

Jol7h Mk, Lejn, ol
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17F AN A
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12
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b

Rus

2

=

b

w

o] 7
S A 230+20g - kg ', 2AF 1.83+0.65g - kg ', ZrEl 117

£19g - ke, ZH T62:161g kgl vhidle 243:048g - kg !, B4 197+7.0m

g-kg 2
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©
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o] Folol A @
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¥ 13. €% 9 F

1023

P B Mn Fe Cu Zn
>3.6ton 22+4 78+35 105+22 4.7+2.8 79+32
3.0-3.6 23+4 78+37 110+29 4.4+2.1 78+31
2.9-24 22+3 57+29 113423 5.212.6 57+30
<2.4 23+3 58+31 122431 5.5£3.0 56+34
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7 9% oA

S

A g7t 2055 ©f

2.9~2.4ton=

CR

=
)

R

pu

o

=

8
wAZE AAT LA @l

=]

T

5

171
b 3% 320gW e, 9 14°Bx, 4t

7+ 35~5570 %

1= AlAl

=+, 3.5~3.0tonH
BT

] ol A

ZF 14.0+2.0kg, 10a" 3.3+0.5ton

Rus

[

AN z7] 2~438F A7 = Al
UH= 10

3.6ton®] %+
= 1023 2385 A3 =

' A 713§

~O

N

w

2

T2 o] 7} 19+4cm,

3

A715EE 2@ A9 Semolsd Alx9] =

A 5

A
23+3cm, 2!

= A 224+19g - kg !, AF 3.03+

142g - kg !, 28] 121+18g - kg !, Z% 10.7+2.0g - kg ', wl1ul% 3.59+0.47g -

kg'!, B2 227+34mg - kg 'o|th,
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ol W 4dA € FUIAEe] Wske i 149 2o

Azl #4959 275:33g - kg!, 69 24.3t32g - kg, 7¥ 224+19g - kg!, 8¢
23.0+22g - kg ', 99 215+26g - kg, 109 205+21g-kg '® S5YNE 7¥7A &
w7 ZhAashal 7~89el kel Wb Ha 1 o] F 109 sEvkA Pgadhe F
ATh ©o] 5(2002)> M9l HEZ ‘FA'FFE AVIE T AT VEEk
Az A 59 246+31g- kg, 69 242+33g-kg ', 7€ 23.0+20g - kg ', 8¢
22.0+19g - kg "2t o] 599 HF AAF Ll Aot a1 o] F e A
stk 9 Q¥ Al FFe Ao e AFor A, e v

o

2 Zrhhglon] $as) vhadge] Ge AV Wzt A Aoldh

AN
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¥ 14. € BIIAESH v

B

9w N P K ) Ca Mg )

(g - kg™) (mg - kg ™)
59 27.5+3.3 3.60+0.72 20.5%3.2 7.3+x1.4 3.17+0.41 16.1+2.4
69 24.3+3.2 2.95+1.15 13.6t1.6 12.0+2.0 4.08+0.58 16.2+2.3
72  22.4+19 3.03x1.42 12.1+x1.8 12.6+2.1 3.59+0.47 22.7+34
8¢ 23.0t2.2 2.84+1.59 12.1+2.2 10.7+2.0 4.10+0.61 21.0£3.0
9¢ 215+26 2.49+151 11.3+x1.8 14.2+2.2 3.98+0.65 21.2%+1.5
109 20.5+2.1 2.61+1.24 10.6£1.8 17.4+2.4 4.25+0.65 20.3%1.3
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AR FANEH
ER3E %Y FAFZL F718EY 945 3R
S 9
FA7 =
<A F5 238F/10a> JFA2%  19+4cm
Agaz%3  23+3cm
T s AxANGE 7T+7%
3.3+0.5ton/10a
14.0+2.0kg/3* 45 FIAAE(TE 3)
N(g - kg™)  22.4+1.9
FAEA P(g - kg™ 3.0+1.4
3 F 320g W 9 K(g-kg!) 12.1+1.8
3 = 14.0Bx° Ca(g - kg™ 10.72.0
Ak 0.33% 4 ¢ Mg(g - kg™)  3.6+0.5
B(mg - kg ) 22.7+3.4
29 1. 2EdE £33 AAFL] ne AP FA7ED FI) P8

o

EELE D
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F 397 A%, AAY, 9F TAARY 2o Sty x2S 1 A
sl whel =i FASAWe] AYS uhet 45, 24Y, HAEDe] Hol )
A, §F TR GYN B HHHE Aolzt ok 53, Hedo) wet 2

A 1~2d e = A3l Brizh A4 3dAd @A s Ut gtk
Q= ARsE F9 Avhgel 347 B BH-5HARE AGFT A
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She s HAEDe] BE hgE a7 ET T4

3+0.5tons AAkskr] AFE b

74 st 9F IR AAFHHYgE A 224+19g - kg, 2 3.03+
7

142g - kg ', Zre] 121+18¢ -kg!, Z% 10.7+2.0g - kg ', wF1ul% 359+0.47g -

[\l
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z2A 2A}

44 Az I I (cm) (%)

1 19.7+2.4 10.7£1.9 28.9+4.1 7.416.3

2 19.6£2.4 9.0£1.4 33.1£35 2.8£1.3

A 3 17.2£2.8 8.6x1.9 24.7+4.5 4.2+3.3
4 15.7£2.3 6.6£1.6 20.9+3.6 4.5%4.1

B 18.0+3.0 8.7+2.2 26.916.0 4.7+4.4

1 21.1+3.2 11.1£1.5 31.1x4.4 5.71£6.2

2 18.5%+3.0 8.5%2.2 30.2+5.0 6.314.3

B 3 20.1£3.8 9.6£2.4 29.0+4.7 4.2+3.4
4 18.7£2.6 8.2+1.7 23.8+5.7 6.4+7.2

3 19.6+3.3 9.41£2.2 28.5+5.7 5.615.4

1 22.2+3.4 14.3+2.9 32.5+6.0 2.6x4.1

2 17.9£2.2 10.2£2.1 29.4+6.4 4.0£5.6

C 3 16.3+2.3 8.61£2.0 25.5+4.7 3.1£1.6
4 18.6+3.2 8.0£2.4 23.3t5.4 5.1£5.6

3 18.8+3.5 10.3+3.4 27.7+6.6 3.7£4.5

UL 29 A4 Semold HE Az BE, U 2dAAA 05cmeld He A% o
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2) A7

ZAY AlE el AANEHE ¥ 1639 2u 497 Hi 9 ZFasE
7} dmuielol i 10ad M A7 125521 AFYo] 19516271 = =31 25mil ¢l o] 2

1029 A2 F7F 16779 B 120161719 Ca 1234170 B vt d-53] w@okrh
AT U zARRD 1apd ko] FEaako]l 41.7+11.8kg® 10ad FAH T Fol 5.2+
e}

L5tono]laL, & A77F AlAd 2~4dxtell= FEF o] S0kgel o= 10a3

0
o

Fol 6tono] WAoo A E = AFFE YIS B2 2AIE 1~
A= FEa el 30kgHel® 10aTd FAHF ol 48tonol ol o 3d At I
G2 4datel = B AgTh AR stvh Caele 2APIRE T AR Sl
Adrs 272 AL dor 493t gt FE o] 362+116kgo 2 10ad F4
T 6.1+13tonol vk Hit HFS AT 280+28g, BIHel 281+29g, CIl 297+
36go.z Wit FHFo] 300gs HA R, @2 HF wEel ohdrh Az
o}
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E 16. 2AHRAY] A= AALH

ZEAL EA =} #3F F3T 10a®d FR3TF
#4  dx (A/F) (g) (kg) (M/T)
1 132+38 316+20 41.7+11.8 5.2t1.5
2 235+58 287125 67.5+18.4 8.4+2.3
A 3 198+44 271+29 54.2+15.2 6.8+1.9
4 216+56 284+21 61.2+15.9 7.7£2.0
S iy 195+62 289+28 56.2+18.0 7.0£2.3
1 112+34 292+18 33.0+10.8 5.5£1.8
2 131+42 302+16 39.7+£13.8 6.6+£2.3
B 3 183148 275125 50.6+14.8 8.312.4
4 53+33 2564+30 13.6x 8.7 2.6x1.7
e iy 120+61 281+29 34.2+18.1 5.8t2.4
1 85+21 340+29 28.9+ 7.9 4.8+1.3
2 153+37 30317 46.2+10.9 7.7+1.8
C 3 146+30 271+25 39.5+ 8.7 6.5t1.4
4 109+32 275+22 30.2+ 9.8 5.2£1.8
e iy 123+41 297+36 36.2+11.6 6.1+£1.3
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3 el FAe w173 2ok
%odo] wE Wolsk S Atk 4tk BF AUPEE
52+0.14, C¥ 1.49+0.17kg - ¥5mm ' ZY kel 2}o]

HA el g A¥Y 135+09Bx= BT 14.1+09Bx, CH 142+0.8Bx= A
hglo] okxk e Aolgont o] we A we wWols 2 wolr). B9
7+0.05%, B 0.30+0.05%, C#HY 0.31+0.04%= Axpo] <

7w Aol Bd Cage dol ne WAl 2 WolAth Al wg
GEar ) ATl 5215812 Bgl 47.3:53, Cael 460

sole] FAHEE wwey] Hate] GEAGT QE2E HHFA el
EAQHE 33l mE sfo] weh, AAe] web wolzp & Weld] Bibelo] 338+
1.040D - 100cm “2 A 2.95£0.940D - 100cm %, CI-Y  2.73+0.770D - 100cm 2ol
Hsle] A HEEAT #3e] 4228 CHYel 0.30£0.08mg - 100cm ‘2 AT
0.26+0.05mg * 100cm %, B¥Y 0.25+0.04mg - 100cm Rt} =gt} CH Yol A=A
e do] e Wol7b Zith AEALY GELE #AAY Ay FAHE= B
I, AR o m AU, CHAY e FAae wy ZAAe ELT E
-2l el A =] o m A =St

°](1999)= #H ¢ AL fdF ArTFd T AxG B QG
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E 17 2A L9 A EHE

Z}\]. z;q. A =3 AL 3 34—:‘4&}_/,\_
EAL &= A= = 3 e
H9 9% (kg/5mm) CBx) (%) AEAL  FE2

(OD/100crt) (mg/100ct)

1 1.21+£0.07 14.2+0.7 0.28+0.03 50.4+3.6 2.23:0.42 0.22+0.06
2 1.60£0.06 12.5+0.9 0.20£0.02 63.7+6.6 2.10+0.65 0.26+0.03
A 3 163+0.04 13.3+0.4 0.28+0.02 48.0+2.3 3.65+0.53  0.30+0.07

4 1.29%+0.056 14.1+0.4 0.31+0.02 46.0+3.3 3.82+0.44 0.21+0.03

P 1.44£0.19 13.5%0.9 0.27x0.05 52.1+8.1 2.95£0.94 0.26+0.05

1 1.35+0.07 14.1+0.8 0.27+0.03 53.7x4.8 2.66+0.58 0.23+0.04
2 1.61+£0.02 13.3+0.9 0.30+0.04 45.0+4.6 3.55£0.84 0.26+0.03
B 3 1.67+0.04 14.1+0.6 0.30+0.03 47.4+3.6 2.68+0.56 0.30+0.02

4 1.45%0.08 15.0+0.6 0.35+0.04 43.1x4.1 4.64+0.64 0.21+0.03

Hd 1.52+0.14 14.1+0.9 0.30£0.05 47.3+5.8 3.38+1.04 0.25+0.04

1 1.27+0.05 14.4+0.5 0.28+0.03 51.3+4.1 1.82+0.31 0.34£0.05
2 1.62+0.03 13.9+1.1 0.28+0.02 50.2+5.1 2.79£0.65 0.38+0.06
C 3 1.65%0.03 14.0+0.7 0.35£0.03 40.3+3.8 3.01+0.45 0.24+0.03

4 1.42+0.07 14.6+0.6 0.35%0.03 42.3+2.5 3.27+0.71  0.24+0.03

B 1.49£0.17 14.2+0.8 0.31x0.04 46.0+6.2 2.73x0.77  0.30+0.08
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=
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A}

+0.47g - kg o2 B3I}

R

[e)
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2

AT}
9l
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=

pu—

Rus

o 351

=5
=

o

1w sol uw

11.7+15g - kg ‘o2 3}

(1988)°]

—

o
o

2

2 H9lel 91~13.0g - kg ‘ol W5}

kg !, CT
t}. 37

k]

Al



(g - kg

ZAF ZA

£ 18 ¥ 9% uFdL
N

49 W@ P K Ca Mg

1 22.7£1.1 1.68+0.27 10.2+1.2 11.1x15 3.04+0.46

2 25.8£1.3 1.87+0.38 12.4£1.2 11.9+1.3 4.52%0.62

A 3 24.8£1.0 1.69+0.25 10.3+1.3 11.0+1.4 3.80+0.55
4 23.3x1.5 1.88+0.25 9.2+1.4 12.2£1.6 3.82+0.55

P 24.2£1.7 1.78+0.30 10.5£1.7 11.5+1.5 3.79+0.75

1 24.5+1.9 1.59+0.11 11.5+1.5 10.8+0.9 2.79+0.49

2 25.9+1.0 1.79+0.26 14.8+2.0 11.5+2.1 3.09+0.33

B 3 26.1+£0.9 1.65+0.14 11.2+£1.3 12.9+1.4 3.58+0.30
4 24.1+0.9 1.62+0.19 11.31.5 11.1+2.1 2.83+0.35

W 25.1£15 1.66+0.19 12.2+£2.2 11.6+1.8 3.07+0.48

1 24.5+1.4 1.67+0.15 13.0+1.5 11.9+1.5 3.11+0.39

2 27.6x0.7 1.67+0.14 13.7x1.4 11.0+1.4 3.90+0.41

C 3 27.3£1.0 1.83+0.16 12.1£1.0 11.8£1.6 3.76+0.27
4 26.6x1.1 1.79+0.26 12.3+1.3 12.2+1.3 3.28+0.26

Hd  26.5£1.6 1.74+0.19 12.8+1.4 11.71.5 3.561+0.47
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447t BE 9F BaRwe ANY 26:3mg - kg |, BHY 23+dmg - kg !, CH
1

9 25¢5mg kg o2 HU 2 Aok ATk olE Bl dF FaFFe A
5(1988)0] HAE A W99 27.6~474mg - kg 'ol H]sle] 37y BT e
&0l

447 A 9F TS AT 243+167Tmg - kg, B 308+146mg - kg~
C3el 151+83mg - kg ' & Bl FaFo] A =i, CHAe] FiFol AU
oh 2 Y FLde] sl wE AxrE Asha, = AT A= w9 A

pul

o

350

olr
-

Gz A 9% 2 IS AR 142+107mg - kg |, BIY 115£50mg - kg ',
C#H¢l 102+213mg - kg ‘o2 AZ9le] ko] ¥ Ao} Td FAolM = sl
upe} A zEe] AL ul g AEk

447t A3t 9% FE FHe A%Y 114+26mg - kg |, B¥ 10.4+45mg -
kg |, C#¢ 75:33mg - kg 02 Aol 7t w& AFo|glor} 33 BE
of e AAVE A3 AT AAE A

447F Fat 4F ord FFe A 68+22mg - kg |, B 52+20mg - kg |, C

79 40+22mg - kg 'o® ATlo] =& Ago|gont, 33k BF o w2 #Ax
b ax AR AR A

_62_



E5 348 4% WFLL2TF(mg - ke )

ZAF  ZA}

a9 ux B Mn Fe Cu Zn
1 27+2 309+ 62 89+ 11 12.8+3.1 99+14
2 26+3 128+ 40 79+ 15 9.7£2.5 53+ 9
A 3 24+£2 427+193 289+123 11.1+2.1 69+ 9
4 27+3 110+ 33 112+ 28 11.9+1.0 52+ 7
3T 26+3 243+167 142+107 11.4+2.6 68+22
1 28+2 335130 108+ 16 10.0+7.2 33t 5
2 21+2 314+124 86+ 18 9.3+2.8 7412
B 3 253 367167 148+ 87 14.0+1.4 35x10
4 19+£2 218+125 118+ 18 8.1+1.2 6412
3 23%4 308+146 115+ 50 10.4+4.5 52+20
1 30+3 226+ 81 96+ 6 7.2+2.3 75£11
2 19+3 121+ 62 82+ 12 8.9+4.0 30+ 8
C 3 25+2 128+ 79 116+ 21 9.5+2.5 3211
4 28+2 128+ 62 113+ 20 4,2+1.1 24+ 3
B 2545 151+ 83 102+ 21 7.56+3.3 40+22
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L ESke] 384

A 2ol pH, §7128E, #E Q4T ABA A7 e ® 203

447 B EY pHE AT 7.3+03, BIY 69+06, CoY 7.1:032% 339
dol AAN1999)7E F-elvket s Eke] A pHE 9! 6.0~655

Coh9l 22.3+54g - kg '2 Az Aol7t Zlow, TdHY WM ol whel A
of me AAF vl Zoh A, ol AU FNEFHFE FENFH AN
(1999)% -2yt A EgFe] A 4geaye] 25~35g - kg Bt w9 st

SE AT HS 4d Hitol ATY 690+156mg - kg, B 476+194mg -
kg!, CI¢ 791+194mg - kg ‘= FLzrol Aol7b AdaL sl wak Az AR}
Aot 399 wE pEAEFHC) AANA99F Seld H4e Ege] AP

W99l 200~300mg - kg 'W.TF =t}

A% KEg#Ee 4dzr Hitol AT 069+0.18cmol - kg |, B 0.75+
0.20cmol - kg !, C#¢ 1.00+0.60cmol - kg "2 CHL] o] AU BHYd| H]
sto] AA 3] ok, CHde slo wE Wolrp Asta AR AxVE 53] A}

Ak 2, sEREHl AA(1999)F A AR = 0.30~0.60cmol - kg |2 C
S 28 A BHARE o] ®9E X st

x84 Ca f‘f;%k% 437 Witel AT 7.45%266cmol - kg |, BIY 798+
2.87cmol - , CT Y 574+264cmol - kg 'E A3 ZE o= gl AV 3
ol %O‘D} e, 33 B afel wE ®olrh Aal 2 Sjo] sjAz AL
Astgeh olE B dFe FEIFHol AA(1999F FATFHHESA 50~
6.0cmol - kg "B CHYLS At we Holot

2] 84 Mgﬂgk—~ 437 ol ARl 1.44+0.36cmol - kg, B 168+
0.54cmol - kg !, CH Y 1.38+0.39cmol - kg '2 #L 7+ o= =X &t 3P =
T A Haks & Holdoy dfel] wE HAks tE XA @7)el HlEkd
Astth. 39 5 g@#go] FEAE Aol AA(1999F HAGTE Wl 15~

2.0cmol - kg 'o] W3l gl

il
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¥ 20 BE% pH, 712, #EA4 2 N84 97 ¥

24 24 pH  §71% sEaa A 84 971 (cmol - k™)
#9 dx  (155) (g-kg) (mg-kg™) Ca Mg K

1 7.0+03 21.1+5.4 799162 5.51+1.85 1.52+0.32 0.77+0.14
2 74+03 22.8£5.0 6401109 7.58+2.05 1.65+0.35 0.82+0.18
A 3  7.5+0.3 23.3+4.1 657+162 7.92+2.56 1.19+0.29 0.62+0.14

4 73+0.2 22.1+£5.0 663+138 8.78+3.02 1.39+0.34 0.57+0.14

B 7.3+0.3 22.3¥4.9 690+156 7.45+2.66 1.44+0.36 0.69+0.18

1 6.4+0.6 149443 583+215 6.97+2.72 1.51+0.68 0.89+0.26

2 71+£04 19.7£#4.6 371+159 9.36+2.50 1.62+0.42 0.80+0.13

B 3 7.1+0.5 20.2+5.0 496+156 6.98+2.24 1.83+0.47 0.71+0.15

4 70105 19.146.6 454+188 8.62+3.33 1.77+0.53 0.61+0.10

P 6.9+0.6 185+55 476+194 7.98+2.87 1.68+0.54 0.75+0.20

1 7.1£0.3 19.2#39 882+142 6.89+2.39 1.38+0.59 1.18+0.57
2 7.0+0.3 25655 789+141 2.74+0.35 1.60+0.17 1.75%0.17
C 3 7.0+0.3 18.9%3.9 793+149 5.91+1.49 1.25+0.28 0.58+0.14

4  7.2+0.3 25.7+4.0 702182 7.42+2.67 1.30+0.31 0.49+0.16

P 7.1+0.3 22.3+t54 791+164 5.74+2.64 1.38+0.39 1.00+0.60

_65_



v
X
ot
S
ol
o
frt
-4
Mo
ot
>
U U
&
lo,
ox
Ho
ox
=
i
i1t
o
1)
i1t
o
i)
i)
A
ofy
-
~
oX,
Mo

D A 78 T

ATl AR Al FREEE B R 219 2o 493 9 Hog
ZFo] 60kg ol HW 10ad FAHATHFS 125FE A2 st 7.5tonol el i, 167F
£ A4 e 10ton ool Hrh & ATelA 37 o] 6075 AR A, 493
TF FFFo] 60kgeld He v 10a9 125FE AAstal FiE dm o=
7192 Aol A 657F AaL, Bakdd CadelM = gldth 443t 59 Hts

R

#Fo] 50~59kg(1255 A4 Al 6.3~74ton, 167F A4 A] 8.4~9.9ton)o]
AT 77, CH9 150l BHYS ot @d, 44t FF Hf 40~
49kg(125F A2 Al 5.0~6.1ton, 1675 A2 Al 6.7~82ton)°] == Wit AR 67,
B¢ 65, Co¢Y 559tk 18y, BHYL 65 3771 RAF 4330 ko] d A3
aske AR AR dEAT. 437 9 HaFEgo]l 30~39%kg(125F A A A
3.8~49ton, 1675 A2 A 50~65ton)e] Hi= W= AR 157, B3 8F, CHd
117 Ak olF dlAg7E e UFs AZde fla, BHY 4, CH9 25790 49
b T Harg o] 29kg v RH125F A A Al 3.6tonT] ¥E, 167 Al A Al 4.8tonv] ¥F) o]
T ARES gla, BRY 67, CH9 3793, BHALS sFF5d 6574

b slARE stk AL A" 207 T 1977 497 T HE5F
40kgel el ar, siA s 7k gidich BAYS Ads 207 F 13571 3

AL, 14578 493 9 Aol 30~49%gh T
F % 2577F AAYE AL, 1657F 30~49%kg Tl AU

A, o)Al FH ¥ 78 AR o] 10ad AAFFe Ui avh gE A
H7 Bet CHYS et T3 FEFER Uro]l AlEs

AZA Az BRI ARFES vt B}

Ao g
i
T

oft
°

<

l

U{
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¥ 21. 2Ab7Y FF4ET Hd) EX

24 13;1;* 24 447 33 JE5F EEGFP)
H L. TFT >70kg 69~60kg 59~50kg 49~40kg 39~30kg <29kg
A 125 20 4 2 7 6 1 0
B 167 20 0 0 0 6(3) 8(4)  6(6)
C 167 20 0 0 1 5 11(2) 3

ZF A3 4 %(ton/10a)
1255/10a >8.8 86~75 74~63 6.1~-5.0 49~3.8 -
167/10a - - 99~84 82~6.7 65~5.0 <48

()8 3= AAIE AP+
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147 FY FEFFoR TRE AYS A4 AU vusw E 29 2

=3

109 A2 FF 126550l AF4e] 1S amllel& Austa g ARLS 3
ol 60kg o AAbetE UH(65), 50~5%gS AAtehE WU(7F) 9 40~
49%kgS AAEE UF(6F)9 3groupl @ FREe] 43z AA=S nluEdth

60kg ol S Aitsts UiF= 493t Hagrh 18~302712 FETES 562~
88.6kgoldlaL, ol W9 10a" Aits = 9.1+2.0tonel At 50~59%kgs AAts
© Wi 493t Zaoh 452470 2 TS 426~684kgel AL, ol & u
o] 10ad Aihs¥ 2 7.0+1 6on°] Atk ¥, 40~49%kgs AAetE U 493 &

2 5.6+1.4ton°] 91t}

109 A2 T4 167F0]3 AldFe] Fig 256mull9 = Awjstil = BHAH
CHele] HitFeFo]l 40kg ol Aitste= Wr(12F), 30~3%kgs Aitst= w19
F)¢ 29kg M-S AAbElE UE(9F)9] 3groupl® RSl 497 AAES vl

stk 4d0kg ©ldS AAtste T 437 A9t 89~203M2 FFES 26
9~60.1kgol R 1L, ©]E 9] 10a% *ﬁ* TEE 7.3¢2.8ton°1°iﬁ}. 30~39%kg S Aat
s Ui 497 Zar 2~1640 2 TR EE 210 ~47.8kgel L, ol & Y
T 10ad AibsE S 7t

2t0n°]‘2113]— 6]‘-1% 29kg U] ]‘% }\g}‘\l—a‘}.}_‘—j ]/]'TTI:‘ 41/
o] 156~366kgol L, o5 U9l 10ad A4t

fru
RS
oil \]

23k 7F 57~13370
< 4.4+1.7ton°] ot
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¥ 22 F%F $£FoE FES ANFFY FiF, 35 € FFVam
10a3 T 2 A 10a3
R N A Bz _ S
A4 Tl T — S FRTE FARATE
— FT 2L 31} 4= (g)
FT (kg) (kg) (ton)
>60 6 245157 297+24  72.4+16.2 9.1+2.0
1255 4.0m 59~50 7 196451 288+30 55.5+12.9 7.0£1.6
49~40 6 158+42 287+21  44.9+11,1 5.6z1.4
>40 12 146+57 301+32 43.5x16.6 7.3£2.8
167F 25m 39~30 19 118+46 201+31 34.4+134 5.7+2.2
<29 9 95+38 272+37  26.1£10.5 4.4+1.7

V4 g
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1
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T

ol

e

T 1675 °]

]

2.0cmo| At =3 10ad A
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1
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1027 T BF#AN 23 (cm) A Az
A Fn FF NEX A&
F5 (kg) I I (cm) (%)
>60 19.0£3.2 9.2+2.1 26.91£5.5 5.2+5.3
125F 4.0m 59~50 18.3+2.4 8.6x1.8 25.6+5.5 4.8+4.2
49~40 16.7£2.9 8.5+2.7 21.9+6.8 3.4+£2.0
>40 20.6+4.0 10.6£3.2 30.0+£5.7 5.2+6.4
167F 2.5m 39~30 19.1£3.0 10.0£2.6 26.4+5.6 4.8+4.5
<29 18.0£3.0 8.9+£2.8 23.7+5.9 4.5%4.8

I :2d A 5cmeld He Az BE, U 298ARL 05cmol ¥ HE Az J7,
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<

i

A 3EZ &

N
&

)

9E A

sae] FAe E AUNA BE vhsh 2rh 109 ANFS 15Feln AR =
E Amilel® A Qi Avhelolt 10a® AAFSTE 167F 0] ARG &
28 25mile) 2 AWs: BAAS CHel B Sl wE #ae] FAzol:
A4F F YA B4, Avde Boh CHel vlske]l P oA} Akghae] v
of Hululzk e AFolglam, HaAe] AL Avle] A FFe FFol7t 99

o dpule] gE2 FFe] Aol Bep Caplel Hlgte] vrol Azbgle]
Al = AT

L
it
o
i

T F7I8E e g FUIAE §9H2 x 259 % 26

437 B 4T A2 EFE 109 AAFF 1255013 Algae] s Amu 9
2 Aejslr d+= AFYEL FIFFEFo] 60kg oS AAeE UH7F 24.3+19g -

UH= 241+18¢ - kg ' Zo)7 99 th 10ad Al

A FE7V 167F0)2 N84 £ 25mldE AristE BR A C& 40kg o)A
TS W Qs UJE) 257+16g - kg 'ol L, 29kg M WHS A= UE7) 261
[e3]

+19g - kg '2 Aok ik ey, Angle] wlste] Be} Cole HF A2

dFom Aol gFujnet wule A 5 IHFHo]l Aolrh JUd

A, 22, Zw, vhadls S0 uEda R 25)% 5

B
B 5 vdae) FEE 26)% Aoy AR 107 AAFSF 125501
AdFel 38 e Asn = Asgely 10ad A4 F57E 167F0] L
Adsel a8 26mil R Adets BaAd Cobel BE e F@ge we
Aol 74 glgich
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R 24 FF THFLE TET AT FLAFZ HA(4EHT)

=t} L 33 Al _/;\_
0 T s oaww 31
A &= o
2T Ggsmmy (Bo) (%6 ¢ YEATE S
T (ke) (0D/100cx) (mg/100cr)
>60 1.44:0.19 13.3+0.9 0.26+0.04 51.7+7.2 2.83:0.95 0.28+0.04
195 59~50 1.42+0.19 13.40.9 0.26+0.04 52.7+8.4 3.01£0.90 0.2640.05
49~40 1.46%0.20 13.9+0.8 0.27+0.05 52.1+8.7 3.05x1.04 0.24+0.05
>40 1.51:0.16 14.0+0.8 0.31£0.04 45653 3.18:0.99 0.27+0.06
167 39~30 1.49+0.16 14.240.9 0.30+0.04 47.846.1 2.95:0.90 0.28+0.07
<29 1512015 14.2+0.9 0.31£0.05 46.9+6.7 2.99+1.04 0.27+0.07
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¥ 25 72 7% B 4F OFda: FF(g-ke) H L
10a% F3
A4 F; F N P K Ca Mg
FT (kg)
>60  24.3+1.9 1.73x0.34 10.7+1.9 10.9+1.1 3.58+0.65
1255 4.0m 59~50 24.1+1.6 1.87+0.30 10.2£1.5 12.0+1.8 3.98+0.84
49~40 24.1+x1.8 1.74+0.27 10.6+1.8 11.7+1.5 3.80+0.75
>40  25.7+1.6 1.71+0.20 13.0+1.8 11.7+1.6 3.30+0.56
167F 2.5m 39~30 25.8+1.7 1.72+0.21 12.3+1.8 11.6+1.6 3.36+0.48
<29  26.1¥19 1.67+0.17 12.2+1.9 12.0£2.0 3.25%0.49
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10a3 F3
A& Fu FF B Mn Fe Cu Zn
FT (kg)
>60  26.3+2.8 250+170 150+110 11.9+2.7  69+22
125 4.0m 59~50 25.4+2.7 235+168 138+104 11.6+3.0 68+23
49~40 26.1+3.0 245%172 135x105 10.4£1.7  68%20
>40  23.3t4.3 230160 105+ 47 9.3:5.8  48+23
167F 2.5m 39~30 25.2+4.3 209140 105+ 32 8.9+3.2  44+21
<29 24.4+50 284+126 113+ 33 8.7+3.6 46+22
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2 241+1.7g - kg ', AAF 181+
+16g - kg!, Pt 3.9+0.8g - kg,

e
00 Ho
rlr
mﬁ

26+3mg - kg
B oAToA A4 dF TR AL FEe A 5(1988)0] HAs A
AeteF welel wasto] wokth Aol A9 A So] AAF 249~292g - kg ol A
Booge] 224~258g - kg ‘g2 25~34g - kg 'vrel ATk A $(1999) ' FA
M.26< Aujsts Pl nEFd RS 71 flatd s 4% Aol 2L
5~228g - kg 'o] Fvtm waste] B Ao A4 W S AlAEAT
aeu, o] FAE Bxete ASFxAd FAFH dE FEATer 37
ol W wWolet VA HALE ZQESHA F%7] witel & AFelA AAE AN
g elel #xok vwdd 4+ gk

Qo] A% 2l T 16~19g kg B AFAE 15~21g - ke 'E F3TH W
9 7F w52kt

Zre)e] A Al

offl

2 104~151g - kg ', & AFJA = 88~120 g - kg '2 16~

A 52 91~130g - kg !, E AFgAE 102~134g - kg ‘2 G4

W

%
S
~
=
S
QL
32
)

el AS A 5L 26~36g - kg |, 31~47g - kg 'Z 05~1.1g - kg ' ©]

Bao A A 5E 28~47mg kg |, B ATl 23~29g - kg 'R AN Y
el Fo] FopAla FFe vropxith
ol wel e FUIAEY ®ske i 279 2
Ao A% 59 270+13g - kg', 69 247+19¢g - kg !, 79 24.1+16¢g - kg !, 84
247+10g - kg ', 99 229+12g -kg!, 10€ 219+14g - kg '® 59%E 7974 F
T7b Fadtar 7~8€ol kel WSyl Ha 1 ol F 109 ske7bA A4St
=

Art. Y oy} Zae stEre Al e Ao

=

Fetglow gash rpadlgel gae AEE Wizt 4 fold



EERS HES
X3t vt L4 E2 DR E] 4F AR
Y 9
TAZIE
P BF#FANEF  18+3cm
25 ny AeANz%  24+6em
+5kg/F
AzANZE 4+3%
5~6ton/10a(1255 4 4)) g 3%
43S FIIAE0TE %)
BaER N(g - kg™h) 24.1£1.6
7 i 300g 9 P(g - kg 1.81+0.29
> go K(g -kg™")  10.4%1.6
¥ o= 14Bx"l Calg - kg) 11.841.6
AEg 0.27% ] %L
d o< Mg(g - kg!) 3.9+0.8
B(mg - kg'!) 26+3
a9 2 BEGE £9% FUEA B2 448 FA7EH £A4Re
9% ARFF B9
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¥ 27 €9 BUIAESH v

4 4 N p K Ca Mg B
54 27.0£1.3 3.11+0.44 17.4+25 5.6x1.5 2.54+0.45 20+4
64 247+19 2.03+0.29 11.4+2.0 10.5=1.8 3.85+0.56 19+2
74 24.1+1.7 1.81x0.29 10.4+1.6 11.8£1.6 3.90+0.80 26+3
84 247+1.0 1.79+0.23 8.9+1.3 13.1£1.5 3.90+0.72 27+3
94 22.9+1.2 1.83+0.18 9.5+1.2 14.0£1.7 3.64+0.66 24£2

104 21.9+1.4 145030 8.2+1.3 14.6£2.2 3.76+0.68 23+3
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UM2BEES Ao FARAIES ARG Iske] 10aT 12572
18 4milez ApieE ATAAFDF 102 16755 AN
5m WSl= Aulss ALk (Bsh CoH)e) BAAA HAY 2058 BT
o

HAoR 443 SAle A%AE, 494, HUED L 9F TIYRTY

o
N R 2>
o e ol

xD
S

N
>
_O‘L

ATHLE 493 H FETEo] 562+180kge 2 10ad FH o] 7.0+2.3ton
o, BIHEE 34.2i18.1kg9_i 58+24ton/10a, C¥¥ 36.2+16.1kgS= 6.1+
L3ton/10a01 9t} Fd4e]l AY B ABge A7 49 F AL sk A9
S7b ggo, Bide 137, CHAe 257k 18 a2 stk e w3
A9 HA 5 FAEDL Aol AW FEFAL, CoUo] 1t "ol A FFol
QAT 1 AN Q4T AagFo] A 242:172 CHY 265168 2] o
Fol ohvl7h AUtk £AIE 3% BE 2AVIME BEAF] 30gel st Ak

54 wmmm Aol e el Aolzt dol 10aT A4 T4} S

w
N
(@)

027%4 =9 HEdS 9 45+5kg, 10ad 5~
44 gepnae e
o

17} 18+3cm, A¢ Al

@
g
=)
o
o,
>
Q‘L
N
2o
rot
rO
o
)
4
Y
)
MN
i)

> d
sl
oX
Mo
o
hinth
o

N

2rh g H FA7FS 2dA 49 5emoldt Aze Pty
R
79 sleeel dAF F/IARY AAGHWE A 241+17g - kg L, < 181+

0.29g - kg !, Zrg] 104+16¢g - kg !, Z% 11.8+16g - kg !, wF1ul% 3.9+0.8g - kg !,
B2 26+3mg - kg o] T}
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A3 A gD Bae RINEETI B

ZA 78 (M 1 HS2A, B Hd )

LA+ " % 3

Atable]l Bk ¢ 2 HAEAbE A 9 Ao met thE7] wiiEe] 2000~
2002 7kA1 37E o2k Ak Fl) o B S5l A 3k B EvE vlud g
g 265 7HE AdAske] 54, 649, 79 2 8¥ skl ‘FA/M269] A& AlRE AF
sttt EY A8 Alss 79 ol AFAAeH HAS vid 10 skl A
119 gl AFste]l Hd 54 xAreh F71497 Aol o] &35kt

A AlFEE AU 1.2~15m EolollA Aol dElx] & wpERe Ax ¥
RS ds Alxd 2~3uE AFHFA LT 22 UFolA w7 434 Al 7w
30 AASATE A4 FAHLS AHE dS tFem vgy 479 95
(SPAD-502, Minolta, Japan)& o]-&3te] 3 E
A3t 5~20cm Abelel A AFA T F F AT A AE AHAE £
5070 WelE A sk

A EA B e AOAC(1995)Holl  F3te]  EAsid o Aie AW
(Kjeldahl B-316, Buchi)® <&F3led AZsdxn <142 vanadomolybdo
—phosphoric acidB .2, 25, Z% 2L na1dlge A E 05¢0 c.HS0.9 . HNO:Z
1R g &39S 20mlE 93 F24%d8ste] ICPES(MX2, GBC, Australia)® 4%
At B9 XML Spark(1996)2] Method of Soil Analysis(Il)ol] 3l B
Lancaster 2.2 H| A A (UV/VIS spectro -photometer Lambda 18, Perkin Elmer)E
o] £3}o] 720nmelA AN ZE, 2% 2 vlause IN-CH;COONH,(pH 7)

o2
oL
e

2 FEF3}o] ICPAES(MX2, GBC, Australia)® A #HF3At. #7152 200meshs &
et AIEE Tyurind o2 FA39 3 pHE ES bgs Algdd A & S/
25m 7}kl 3057 ¥ & pH =4 7] (Model Orion 250A)E o] &-3lo] =435}
=3

A B4 F A 1~1002 FEste] Seto =z Ao 53] gie 10, &
7, H%E 5 EF 302 PRI, A H= A ES
BUYERT Cat. No. 166)2 Z=Astgch. 3 Al (Digital refractometer

s
—1- =
PR-160, Atago)E °l&3dto] ¥59] 7HA nd=das SA4std e AdFS 35



10mldl ZFF 90mlE £3ste] 0.IN-NaOH & o2 AAF3to] malic acid® E7)

2. A2
7h dxmd EF ostebg, o B A FUIAE o 3 54
1) E& 38t
3E 282 A AR A EYF gehA wEtE yErd Zlelt
EF 5 5 o

pHE 65914 6822, Z4e 6394 6.8cmol/kgo 2, & 1AH3 e

425901 A 804mg/kgo. 2 FA3] oA E AS B £ AT /FU1E, ZE ¢ vt
2 Jdxpzte] WEsE Ao Al 5(1988) Hoaro] o]shd 1984~1997d 9] AL} €]
B 3t Hu A= pH 64, 715 104g/kg, FaQA 289mg/kg, XA ZE
0.65cmol/kg, X84 Zr4r 44cmol/kg 2 X34 mta1dl$r 1.0lcmol/kgl 2 E AT
ANA ZARSE ALl e] Rl €53 e RS B S vk o9t #e Ads
=

E, Q1 % Aol Frhekm

Fl

k_‘

7b stk Zee 59 8]’1‘01 840g/kg o2 7} okl Azke] XMOH wra} &

S7kete] 89 dbol 11.05g/kg 2= 59l Hlste] 32%7F wokeh mtadlE S 5

9 ot 89 shezbA dhEkel WE7E AUt Faust(1989)9] ®.ate] ofspul Apat
Z

Uit g 45 389 Axdd 9ste] 9SS wita she] 20027 7ER
t}h 899 oo Zgdtao] wrokdl 9le 2002y 8¥e] UxvF BESFY] UEhG A
o7 AaEr}
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¥ 28 A=Y AHd EY 384

X84 %ol &(cmol/kg)

T pH 718 FEAA

(d) (1:5) (g/kg) (mg/kg) 24 wadeE ZE
2000 6.5£0.74 24.1+10.0 425+174 6.3+2.36 1.9+0.79 0.9+0.35
2001  6.6£0.92 19.8+4.40 626+406 6.5+2.56 2.0+0.92 1.0+0.28
2002  6.8£0.76 21.8+5.20 804+413 6.8+2.47 1.9+0.66 0.9+0.32
B 6.6+0.80 21.9+7.16 615+377 6.5+2.44 1.9+0.79 0.9+0.32
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¥ 2. =4 A5 A7E 45 FUIAE FF
T8 Az il 25 Z¢  vhade
4, 4) (g/kg)
5 27.8+2.77 2.296+0.246 18.07+2.67 8.98+2.10 3.17+0.59
6 26.5£2.40 1.993+0.446 15.31+1.84 9.10£2.00 2.98+0.50
2000 7 24.7+1.62 1.830£0.497 14.78+2.04 10.33:+1.74 2.74+0.57
8 24.2£1.90 1.677+0.551 14.15+2.73 10.69+1.61 2.58+0.53
5 26.5+2.16 2.119+0.436 21.34+2.03 7.30+1.78 2.78+0.54
6 25.3+1.60 1.759+0.630 15.22+1.96 9.12+2.00 2.64+0.56
200 7 24.9+2.16 1.439+0.377 13.74+2.28 10.80%2.74 2.77+0.59
8 24.2+1.55 1.714+0.576 15.16+2.55 11.98+2.58 3.17+0.63
5 27.2£1.63 2.449+0.362 19.38+1.30 8.91+2.05 2.44+0.46
6 26.5£1.93 2.038+0.396 15.12+2.38 9.40+1.97 2.62+0.54
200 7 26.1£1.63 1.822+0.254 13.83:+2.57 11.24:2.28 2.93%0.60
8 24.3t1.29 1.490+0.349 11.72+1.99 10.48+1.81 2.49+0.52
5 27.2£2.27 2.287+0.375 19.58+2.46 8.40:2.10 2.80:0.61
S 6 26.1+2.06 1.930+0.508 15.35+2.05 9.21+1.96 2.75+0.55
- 7 25.2+1.91 1.698+0.426 14.13+2.32 10.78+2.29 2.81+0.58
8 24.3+1.58 1.627+0.506 13.68+2.82 11.05%2.12 2.74+0.63
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£ 30 Amd Al 54w #}Fe 302-317gelH FEE 142~150Brix, 4t
73 68~7184 WwE7ke] o]7}

A ekgkont 2002 el - FAVE 2 AFS Bl AL 8Y o]Fe 2 Ae=
EGT s T8t 77 AFe] Fdd ez AdHAY

4) HAF F718%
71) 25
At S 2/ML26 #el o] YIRS RS 319 Zh
yyl o] FAAE dF T Ao ES 3972~4684mg/kg, 1S 631~752mg/kg, Z
& 5518~6919mg/kg, ZHS 700~816mg/kg, VIS 880~1101mg/kg & &
WAz #pol7h vlad Ak <l ZF, e 2 vfauledEe 2002de] 7HE vt

SHEvl o)t 89 olF 9l e F3ot Hu Avje B Yt AoE BUH ALk

rl

)
31L& ‘FA/M26 H=o] FrIEERd oIt A4, 2w 3 viavlee dyn
o

3 Zele we R o,

o] 7} A 4,
7 Aol 9lom RYRE AxV} BEste] 571 oA (Faust, 1989)5 0] #A3 |
o]zl Aoz A ATt

Abzt #h) o) QlgkeEke 510~620mg/kg, ZHES 9,100~10,800mg/kg, ZH-S 310~
520mg/kg, PF1vl<F 790~890mg/kgol™ #&2 Ao wek ztel7b At TR
919] ¢le 460~570mg/kg, ZFS 8200~8900mg/kg, Z4 90~120mg/kg, FLul
& 230~250mg/kgol tH(Faust, 1989). ol¢F & Aite S8 vehe] Abrt 3y
oA ZEol e oy AHE B Woluw FHFL A3 Afo] B Wl oE

Al EE A efe] o]z werA
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E 30. 9x2d A4 54

2 I 3= e BE 24
= (2) (°Brix) (%)  (kg/¥5mm) (1-10)
20004 307+44.0 14.2+1.08 0.52+0.14 1.94+0.07 6.8+£0.72
200143 302+24.3 15.0+0.93 0.42+0.04 1.85+0.06 6.8%+1.08
20024 317+45.0 14.6+1.34 0.37+0.08 1.87+0.08 7.1+0.47

Dz 308.7 14.6 0.44 1.89 6.9
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¥ 31 AHR ‘FA/M.26 Y] 2 #A59] FUIAE FF (B=

AAx ol ZE s vt 2
T®
(mg/kg)
7 9
200044 4684+407 752169 6342+1037 804+124 1038+117
20014 3972+478 669+66 6916+1220 816+205 1101+144
20024 4085+501 631195 5518+1001 700+147 880+109
iy 4247 684 6259 773 1006
-5
200044 2167380 904+144 7980774 296185 265*24
20014 2076540 796+109 8751+1014 245138 282+21
20024 2043+410 811+148 9139+1628 133+44 286+82
iy 2095 837 8623 225 278
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o AS A7IE S PR S e

I 32v AL FAET AS AVIE d9 FUIdEEE HAE UER Ao
of. 59 Skl AAa e 249~295g/kg, A2 1.92~266g/kg, TES 171~
22.0g/kg, ZH2 63~105, vlavlHs2 220~341g/kgelH, 69 sl A4 S
24.0~282g/kg, A 142~2.44g/kg, ZF< 133~174g/kg, ZHS 7.24~11.2g/kg,
vl v F 2.20~3.30g/kgelth. 7€ skl A4 g 23.3~27.1g/kg, 91 1.27~
2.13g/kg, ZHL 11.8~164g/kg, 4+ 85~13.1g/kg, vl1vH2 2.23~3.40g/kg®]
3, 89 sl A4S 227~258g/kg, ¢1&¥HS 1.12~213g/kg, ZEHELS 109~
16.5g/kg, Z#-< 893~132g/kg, PF1vl+ 2 2.11~3.37g/kgo]th.

Shear®} Faust(1980)¢] H.are]l o]st¥ Apapipi ¢lo] FrjAdwEea Hees dA4
15~30g/kg, <12 1.1~3.0g/kg, Z& 12~20g/kg, Z& 15~20g/kg % wlavlH 2~
35g/kgeltt. mekA Zgs AQletar o5 Fxo 22 Hod des FIT F
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¥ 32. A} ‘FA/M269] AI7IE BF FUIEE EFY A9E B

T 2 54 3t 64 3t 74 st 84 st
A2 (g/kg) 24.9~29.5 24.0~28.2 23.3~27.1 22.7~25.8
2 (g/kg) 1.92~2.66 1.42~2.44 1.27~2.13 1.12~2.13
ZE (g/kg) 17.1~22.0 13.3~17.4 11.8~16.4 10.9~16.5
Z(g/kg) 6.30~10.5 7.24~11.2 8.50~13.1 8.93~13.2
vl 21 & (g/kg) 2.20~3.41 2.20~3.30 2.23~3.40 2.11~3.37
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a9 5% 69 sholl A5 AaA S Ao xR BAE U zlow
y=0.4488x+4.2401 (r = 0.65"**)o]tt. # 69 649 sl Ao HAA ArFTS 24
0~282g/kgo @ & wf JZ1A FHXE 44.0~5347F A4 W2 AdH AT
a9 62 79 shol A5 AaA S Ao xR BAE U zlow
y = 03818x + 6452 (r = 0.64"*")old}. & 69 7€ s Ao HH AiGFS
233~271g/kgo 2 & u] =47 SHAE 44.1~54.1° HH HY= AdgATt
Oy 78 8Y s AF A FAX Ao AagHHe BAE YEld Ao
y = 0.3361x + 6.8796(r = 058" )oldt}. & 69 89 st Ao HAY HAAFIS
227~258g/kg o2 & wf JELA FAHAE 47.1~56.30] AA HAR AGH AT
HERAE ol &sle] M AFE AT o 7 5(1992)2 Az $1x], o ¢
Aol whel o]zt Alshr] wiEel] @A FHA Az A9 Azl <le] 9
o
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_90_



28

27 A

26 4

Nitrogen content(g/kg)
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—e— Nitrogen content
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el Axdrea #A
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Nitrogen content (g/kg)
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T pH oM P205 Ex. K Ex. Ca
OM 0.30

P30s -0.31% 0.41%*

Ex. K 0.16 0.51** 0.24

Ex. Ca 0.70%* 0.38* -0.16 -0.13

Ex. Mg 0.31% 0.12 -0.28 0.10 0.30
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£ 34 EY A ‘FA/M269 AT FAAE FFH ZaHA

?.

Fle

A& AT ()

59 6 74 3¢
pH vs. Leaf N 0.30%  0.28% 018N  (0.42%*
pH vs. Leaf P 0.28%  0.24%  0.35%  0.28"
pH vs. Leaf K -0.03%  -0.07"° -0.09" -0.25™°
pH vs. Leaf Ca 0.16™ 026 030N  0.23"
pH vs. Leaf Mg 0.13%  0.22% 029"  0.06™
OM vs. Leaf N 026 021 017 0.28™
OM vs. Leaf P -0.09N  -0.228  -0.19™ -0.36*
OM vs. Leaf K 0.10% 020 018 017"
OM vs. Leaf Ca -0.11%  -0.24™%  -0.24™ -0.34*
OM vs. Leaf Mg -0.19%  -0.19™  -0.23"  -0.16™
P:Os vs. Leaf N 0.07  0.09%  0.39%* 0.41**
P05 vs. Leaf P -0.01%  -0.24"  -0.20™ -0.37*
P,Os vs. Leaf K 0.41%* 0.32* 0.18%  0.06™
P:0s vs. Leaf Ca -0.17™  -0.25™ -0.24"  -0.30*
P.Os vs. Leaf Mg -0.39%  -0.40** -0.19% -0.22"°
Ex. K vs. Leaf N 0.31%  0.19™ 0.09%  0.31"
Ex. K vs. Leaf P -0.24N  -0.39* 0.02%  -0.03%
Ex. K vs. Leaf K 0.03%  0.01%  0.02  0.03™
Ex. K vs. Leaf Ca 0.01%  0.02% -0.06™ -0.11"
Ex. K vs. Leaf Mg -0.02%  -0.02™  -0.04" -0.03"
Ex. Ca vs. Leaf N -0.33%  -0.19% -0.03%  -0.22
Ex. Ca vs. Leaf P 0.32% 0.34% 0.34% 0.42%*
Ex. Ca vs. Leaf K 0.00 -0.11"  -0.17  -0.17"
Ex. Ca vs. Leaf Ca 0.11%  026™ 025"  0.24"
Ex. Ca vs. Leaf Mg -0.02%  0.07  0.05™  0.02"
Ex. Mg vs. Leaf N -0.08™ -0.28™ -0.11™  -0.31*
Ex. Mg vs. Leaf P 0218 018 016" 0.2
Ex. Mg vs. Leaf K -0.16™  -0.04N° -0.24%  -0.28"
Ex. Mg vs. Leaf Ca 0.08% 016  0.09"  0.09"
Ex. Mg vs. Leaf Mg 0.49%** 0.63** 0.56** 0.52%*
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¥ 35 E% 3843 ‘FA/M269 B S e Fuu

T A AT (1)
pH vs. Fruit weight -0.08™®
pH vs. Soluble solid 0.14N
pH vs. Acidity 0.19%
pH vs. Skin color 0.12%
pH vs. Fruit hardness 0.27N
OM  vs. Fruit weight -0.09N
OM vs. Soluble solid -0.13%®
OM vs. Acidity 0.19™°
OM vs. Skin color -0.10N
OM  vs. Fruit hardness -0.12N8
P.Os vs. Fruit weight 0.02°
P20s vs. Soluble solid -0.21N
P.Os vs. Acidity -0.25N"
P.Os vs. Skin color -0.04"°
P2Os vs. Fruit hardness -0.27N
Ex. K vs. Fruit weight 0.10™
Ex. K vs. Soluble solid 0.06™
Ex. K vs. Acidity 0.08™°
Ex. K vs. Skin color -0.30N°
Ex. K vs. Fruit hardness -0.22N8
Ex. Ca vs. Fruit weight -0.15"®
Ex. Ca vs. Soluble solid 0.14N
Ex. Ca vs. Acidity 0.18N
Ex. Ca vs. Skin color 0.19™°
Ex. Ca vs. Fruit hardness 0.11N
Ex. Mg vs. Fruit weight 0.05
Ex. Mg vs. Soluble solid -0.18"®
Ex. Mg vs. Acidity -0.13"°
Ex. Mg vs. Skin color -0.09™®
Ex. Mg vs. Fruit hardness -0.02N8
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E 36 ‘FA/M26 FFEVNAE §27 HASHTHY FRBA

A# A @

TE
5€¢ 6 74 8¢

Leaf N vs. Fruit weight. 0.42** -0.15  -0.05  -0.07™
Leaf N vs. Soluble solid -0.08"  -0.25™ -0.18%  -0.26™
Leaf N vs. Acidity 0.23%  0.09% -0.25"  -0.01™
Leaf N vs. Skin color -0.39%*  -0.06™  0.04"  -0.08"°
Leaf N vs. Fruit hardness 0.03%  -0.13% -0.37** -0.29"°
Leaf P vs. Fruit weight. 0.02%  -0.16™  0.05%  -0.12%
Leaf P vs. Soluble solid -0.05™  -0.01™ -0.18%  -0.05"°
Leaf P vs. Acidity 0.07™  -0.01 0.0  0.10™
Leaf P vs. Skin color 0.32 *  0.42%* 0.33* 0.31%

Leaf P vs. Fruit hardness 0.14%  0.18%  0.23%  -0.08""
Leaf K vs. Fruit weight. -0.14" 015"  0.10%  -0.09"®
Leaf K vs. Soluble solid 0.03% -0.23% -0.22%  -0.15™
Leaf K vs. Acidity -0.10™  -0.14™  -0.02  0.09™
Leaf K vs. Skin color 0.18%  0.06™  0.02%  0.11™
Leaf K vs. Fruit hardness -0.16™  0.04™ 015  -0.10™
Leaf Ca vs. Fruit weight. 0.13% 017 0.08%  -0.03""
Leaf Ca vs. Soluble solid 0.04% 0248  0.32% 0.26N°
Leaf Ca vs. Acidity 0.16  -0.01  0.08% = 0.13%
Leaf Ca vs. Skin color 0.0  0.02%  0.03%  -0.02%
Leaf Ca vs. Fruit hardness 027N 0.09%  0.03%  -0.08""
Leaf Mg vs. Fruit weight. 0.16™  0.15™  0.13%  -0.11™
Leaf Mg vs. Soluble solid -0.108  -0.03%  0.05%  0.09™
Leaf Mg vs. Acidity 0.20  0.11™ 0.08%  0.02™
Leaf Mg vs. Skin color -0.11"  -0.15™  -0.06™ -0.12"°
Leaf Mg vs. Fruit hardness 0.33% 024" 0.1  -0.07™
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¥ 37. ‘FX'/M.26 HAo FI/AQARSHFN JAEAATAS AHAAA
» 7% G A Ry AR
N 0.13% -0.42%* 0.18%  -0.43%* 0.37*
P 0.17% -0.27N 0.41%* -0.15%  0.36*
7} K 0.04N8 -0.16™° 0.12%  -0.16%  0.12™
Ca -0.19™ -0.21 0.08%  0.09%  0.10™
Mg 0.04N 0.06™ 0.04%  -0.16™  0.04™
N 0.08Ns -0.38* -0.04%  -0.34% -0.01™
P 0.03Ns -0.04N8 0.17%  0.19%  0.41%*
R K 0.26N° -0.04N8 -0.19%  0.10%  -0.05™
Ca 0.01N -0.25N8 0.39%*  -0.13%  0.20™
Mg 0.17% -0.06N° 0.15%  0.00%  0.03™
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¥ 38. ‘FA/M26 AT FUILELTFL FHo FAYEEZFR F&

&8 As (1)

T '
59 6¥ 74 84

Leaf N vs peel N 0.36* 0.23N -0.10%  0.24™
Leaf N vs flesh N 0.33* 0.18N -0.06  0.34*
Leaf P vs peel P -0.03N 0.07Y° 0.16%  0.20™
Leaf P vs flesh P 0.36* 0.54%* 0.63**  0.41%*
Leaf K vs peel K 0.35% 0.34* 0.31% 0.44%*
Leaf K vs flesh K 0.23N8 0.30N8 0.21% 0.08N%
Leaf Ca vs peel Ca -0.09™° 0.14N8 0.07N8 0.28N%
Leaf Ca vs flesh Ca -0.04N 0.05%  -0.07" 0.14%
Leaf Mg vs peel Mg 0.24N8 0.08N% 0.13% 0.27%
Leaf Mg vs flesh Mg 0.09N% 0.18N% 0.27% 0.17%
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