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Physicochemical Property of Andosol in Japanese Pear Orchard
and lts Influences on Yield and Fruit Quality

Tomohisa SUzZUKI, Ken-etsu YAMADA and Kunihiko KAMEWADA

Summary:Physicochemical property ofAndosol in Japanese pear orchards was investigated and the
influences of soil character on the constituents of leaves, yield and fruit quality of Japanese pear were
examined.

1. Levels of exchangeable cation and available phosphate in soil layer 40-60 cm deep at one meter
apart from the trunks were lower than the desired levels.

2. Soil-air content at a 40-60 cm depth correlated with the yield.

3. Level of nitrate nitrogen in soil layer 0-20 cm deep two meters apart from the trunks at 60 days
after full bloom correlated with leaf nitrogen content at 90 days after full bloom.

4. Nitrogen oontent of leaves in fruit clusters at 90 days atter full bloom correlated with the yield.

5. Level of nitrate nitrogen in soil layer 20-40 cm deep one meter apart from the trunks at 90 days

after full bloom negatively correlated with Brix of fruits.

Key words: Andosol, Japanese pear orchard. soil nitrate nitrogen, feaf nitrate nitrogen
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f. FEHREERTEREEEZOMBR

WHARI0H B L V1200 DEFREEZR S L REBEED
FRASEIRKITRL. ZOMRE, 19918 X U19924E0
WINOBHIIBWTHROMBERSA S NN
19924F TR ICH BT e o /2.

(2) Uy, HUML, HAIEL, TERIY LD

a.  RIEBECOEEE
TEOLFIFEOEIE A HI0FRITTR L 72, 512,
BEEO TIEZ MR (3, RICHLEL. THEREY
> BRIZ19924F DFEIALH ORI E T 2 A Bl E HIL R
FOREHRIOE (7TATE) O¥iExRL7:. pHIK
EIZER R CRVITEN R WEEE 72, ECIE, iES
20~60cm® FELA0~20emD 1B L Y & HmfEmizd
o7z WEA VT LITRIE SR ER T, 45108
B 1 mIVEOF 220~60cm TR 0 HIE W dhits
AR o7 RESY 7 A ABL A 7 AIZDN
THRE LB 72 WHREED VEREH#H 2SO I1mB X
D3 miTEDEL40~60cmTHRTELUEZ 22 Fa - 7.
TEOLERIZOWTIE, BAOHELTY, pH
5.8, KN Ny L 4T5mg/100 g ¥24, KMk~ 7 %
T ATTmg/100 g, ZIRMEA U AT2mg/100 g, FTEREE
) UBE 35.6mg/100g THY, BAES HFHLERET
bot:. RICHERLTIBEZHEE S FHER TIEL
A&, pHIRERET, #EHr ok 1 miEO
A A B LU VB, BRNEYEB L U2
B FOl -7 LLEDZ &3, #Er s 1 mOEE
OEEASFRLE, BRI 2D I oN T RATSNIZL
WILERLTVREEZONS. W2, FiEFo+
D TIEABREMOLEEH; BB TE L. BEHE»S 1Im
WBIZOWTRERIFEZOI EhS, Wiz 720
A5 1. 5mPL EBEN 7 E T B B R 1T O
EIIGEENTVADHFEREEZ NS,

b.  RHEPEUEEAE & PR EOR R
EHERAFEOMBLERIIR L. )y EFF
13, BREFIEN0.25%250.12%, TERRFHE
12, 0.30%7°50.16% & @ 5L T A TH -
72 B T LERERIIERREIE T2 1% NH1.3% L

LR BETNRRSHEXRLRIMEELOBR

ALY Y -
FB 90 FB 120

1991 -0.570% -0.647%x

1992 -0.234 -0.403

i) kk, kTN EN 1%, SBTHEAWICER
FB - diBA%E - HoOEK
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F10X FAELROMEELREFIOLFHMEE

g g pil EC(uS/cn) EX-Ca0(mg/100g) EX-Mg0(mg/100g) EX-K.0(mg/100g) Av-P0;(mg/100g)
(cm) wE ¥y W Ty wmE Ty T ®E Ty wHE FY
In 0~20  4.7~6.3 5.8 0.07~0.24 0.15  102~6% 457  14~174 98 21~ 99 63 10~ 96 39
20~40  4.8~6.5 5.6 0.05~0.32 0.14  57~518 283 8~ 91 56 9~ 61 37 2~ 38 11
40~60  4.6~6.2 5.5 0.07~0.32 0.17  73~457 263 15~ 93 52 15~ 72 35 1~15 7
2m 0~20  4.9~6.6 5.9 0.08~0.30 0.16  183~749 502  25~163 117 25~101 66 8~ 83 31
20~40  4.4~7.0 5.8 0.06~0.50 0.19  58~863 375  10~210 81 13~ 85 43 3~ 57 15
_ 40~60  4.6~6.8 5.6 0.07~0.63 0.24  100~811 364  19~238 91 16~ 97 43 1~ 8 14
3m 0~20  5.4~6.6 6.0 0.07~0.330.17 22[~724 470  43~163 112 30~ 98 65 5~ 47 29
20~40  4.8~6.4 5.7 0.07~0.46 0.21  53~613 358  10~139 81 8~ T2 46 2~ 48 13
40~60  4.7~6.5 5.6 0.08~0.53 0.24  61~T65 318  12~125 65 17~ 76 42 2~ 18 8
P 5.5~6.5 350~580 60~100 40~ 170 10BLE

¥E) Av-Po0s1E AR 4 FEOBRTEH. ZhUHEBTE®0E (7THTH) ORIEH.
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B3R RTEAKBRMAUDAREL
EhHY U LAESHEDOHEAE

DY)y, AVIL, AV LABIUSY ALY LER
FEREERE L, FEMNCEETE L OYEOHBR
BhH o7 (FleR) .

IV #eEg

SRIOFWETIE, FIEBRS HIBOEELIBRB L
ERIEFL, TIBREERSD T L ONEB L UIEEIIR
IFTEEIIOWTHETL 72,

HBIIEROBS L LT, EFRHAEHLS DEPIHBEE
REEFIREE, &5, BRRZIEPEEEAFELLT
NENRITEEYMET A2 TE. HENEY
3.5kg/mIZFHEL T, FEBTHONEER L HWT
REMTOBEHEYEHT L L ROBEIZE >/, #5

BUR HEAMAGATEIOBREAN S D LARE L
Bhho ADIEE

WEE IRFESX FB30 FB60 FB90 FB120
1890 1m 0-20 0.702 0.774 0.186 0.186
20-40 0.183 0.056 0.353 0.573

40-60  0.530 0.437 0.453 0.773x

2m 0-20 0.480 0.301 -0.367 -0.062
20-40 0.233 -0.111 0.017 0.320

40-60  0.455 0.401 0.431 0.684

3w 0-20 0.884xx  0.885xx  0.258 0.564
20-40  0.846xx  0.640 0.095 0.631

40-60 0.865%x 0.813x 0.206 0.634

1891 1lm 0-20 0.226 0.524x 0.434 0.596%
20-40 0.160 0.371 0.504% 0.486

40-60 0.514x 0.425 0.564=% 0.563%

2m 0-20 0.295 0.412 0.041 0.331
20-40 0.344 0.430 0.249 0.277

40-60  0.297 0.462 0.265 0.339

3o 0-20 -0.068 0.323 0.189 0.410
20-40  0.094 0.274 0.129 0.360

40-60  0.217 0.335 0.168 0.347

1992 lm 0-20 0.383 0.455 0.556% 0.358
20-40  0.044 0.431 0.480 0.141

40-60 0.309 0.570% 0.694sx 0.470

2m 0-20 0.228 0.636%¢  0.342 0.306
20-40 0.513% 0.609% 0.509% 0.538%

40-60  0.347 0.652s*  0.576% 0.310

3m 0-20 0.205 0.299 0.354 0.434
20-40  0.167 0.178 0.459 0.483

40-60 0.264 0.373 0.486 0.432

E) kk— 1 %K, k~5%kMTHK, FB-(xmMik— 0o KK

E12R MM IROAREL
BHhT ORIV ASHEEDOHEE

W& LEBIU FBI0 F860 FE90 F8120
F & (cm)
1990 {m 0-20 0.500 - 0.853%x 0.753% 0.786x
20-40 0.339 0.823% 0.849%=x 0.772%
40-60 0.612 0.633 0.681 0.575
2a 0-20 0.363 0.810= 0.802x 0.815%
20-40  0.367 0.575 0.874x  0.652
40-60  0.383 0.249 0.459 0.116
3m 0-20 0.399 0.763% 0.543 0.486
20-40 0.355 0.839%% 0.604 0.678
40-60  0.303 0.927¢%  0.841%s  0.774x
1991 1a 0-20 -0.248 -0.052 -0.107 -0.194
20-40 0.140 0.128 0.235 0.149
40-60 0.040 -0.038 0.235 -0.096
20 0-20 -0.112 0.330 0.060 0.270
20-40 0.151 0.508% 0.298 0.338
40-60 0.122 0.327 0.295 0.189
3a 0-20 -0.225 -0.168 -0.261 -0.199
20-40 -0.213 -0.156 ~0.093 -0.129
40-60 -0.12t -0.175 -0.045 -0.107
1992 1= 0-20 0.496 0.486 0.296 0.239
20-40 0.338 0.168 -0.081 -0.117
40-60 0.510= 0.401 0.138 0.040
2o 0-20 0.249 0.129 -0.077 0.070
20-40 0.314 0.466 0.205 0.234
40-60 0.108 0.382 0.178 0.160
3a 0-20 0.387 0.348 0.205 0.189
20-40 0.531% 0.394 0.292 0.240
40-60 0.590% 0.561% 0.427 0.455
H) k- 1%KM®, *-S5%¥KMTHE, FB-_Rablk— 008K

22

BE WBBLT FB30 7860 F890 FB120
k3 & (em) - .

1990 lm 0-20 0.636 0.429 0.508 0.128
20-40  0.608 0.842¢%  0.773% 0.355

40-60  0.118 0.741%  0.628 0.396

2 0-20 0.796% 0.571 0.585 0.041

20-40  0.654 0.348 0.541 0.002

40-60  0.630 0.432 0.601 0.011

"3 0-20 0.593 0.510 0.749% 0.147
20-40  0.304 0.178 0.423 0.109

40-60  0.404 0.345 0.250 0.226

1991 tm 0-20 -0.500% -0.473  -0.440 -0.023
20-40  0.373 0.488  -0.142 0.331

40-60 -0.013 0.284  -0.072 0.131
2a 0-20  0.479 0.551=  0.040 0.518¢

20-40  0.182 0.494  -0.238 0.197
40-60  0.472 0.638%+  0.000 0.586%

3 0-20  0.014 0.147 0.089 -0.050

20-40  0.243 0.315 0.348 0.305

40-60 0.158 0.389 0.448 0.049

1992 1= 0-20 -0.128  -0.188  -0.121 -0.041
20-40 -0.227  -0.204  -0.249 -0.148

40-60 -0.346  -0.312  -0.426 -0.250

28 0-20 -0.104  -0.265  -0.020 -0.143

20-40 -0.170  -0.245  -0.357 -0.140

40-60 -0.164  -0.244  -0.340 -0.208

3m 0-20 -0.226  -0.433  -0.284 -0.201

20-40 -0.384  -0.408  -0.189 -0.125

40-60 -0.427  -0.553%  -0.276 -0.407

H) **k- L%K®, x-S KKETARK, FB-RWMKk - 00Kk

B4R FICHTIRPOTIGE) B E
BhY U SFRLOEBE

WEk wEHB LT FBIO FB60 FBIO FB120
& F & (cm)

1990 lm 0-20 -0.165 0.122 0.071 -0.413

20-40 0.225 -0.054 0.219 -0.162

40-60 -0.598 -0.162 -0.186 -0.478

2m 0-20 0.519 0.402 -0.072 -0.460

20-40 -0.344 0.086 -0.440 0.123

40-60 0.214 0.719% -0.110 0.123

3m 0-20 -0.193 -0.245 0.152 -0.526

20-40 0.322 -0.117 0.542 0.120

40-60 -0.545 -0.637 -0.327 -0.604

1981 la 0-20 0.223 0.180 0.238 0.063

20-40 0.252 0.119 -0.058 -0.084

40-60 0.016 -0.371 -0.475 -0.252

2m 0-20 -0.277 -0.047 -0.023 -0.147

20-40 0.171 0.088 ~0.108 -0.023

40-60 0.174 0.080 -0.168 -0.023

3m 0-20 -0.235 -0.186 -0.225% -0.168

20-40 -0.542% -0.314 ~0.150 -0.076

40-60 -0.314 -0.086 -0.119 -0.011

1992 Im 0-20 -0.108 0.114 -0.078 0.060

20-40 -0.050 0.094 -0.017 -0.009

40-60 -0.134 0.148 -0.043 0.075

2m 0-20 -0.008 -0.081 -0.067 -0.154

20-40 0.083 0.199 0.070 0.180

40-60  0.322 0.320 0.210 0.301

3n 0-20 -0.532% -0.396 -0.350 -0.498«

20-40 -0.175 -0.340 -0.155 -0.326

40-60 -0.186 -0.225 -0.132 -0.234

E) ¥k - 1%KE, x5 %hKBTHE,

FB-xdbie-BoORR

15Kk PP, K, Ca,MgBRELNBEDMR

WEFE RMRS LR D= WE# 1200
1990 P -0.301 -0.358
K 0.290 0.461

Ca -0.052 -0.185

Mg 0.594 0.505

1991 P -0.077 0.289
K ~0.296 0.137

Ca -0.018 0.140

T Mg 0.410 0.383

1992 P 0.263 0.556%
X -0.053 0.398

Ca 0.437 0.114

Mg 0.387 0.365

) k-S%BKBTHK

16X BPP,K,Ca, Mg BRBLRRAE & DM

WEE RBESH #HBA%I0HE #W® 1208

1990 P -0.342 -0.323
K 0.319 -0.412
Ca -0.134 -0.412
Mg -0.028 -0.467+

1991 P -0.176 -0.100
X -0.521=% -0.698xx
Ca -0.186 -0.154
Mg -0.457 -0.454 +

E) kk, ¥, + RENERLIY, 5%, UK THRUHOCHE
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%IOHDERREZ ) ENEREFZRII3.28%, ik E60
HoiEmmRsrEa RiREI139.9mg/100 g9z 1, & (3
B) OmEHPEIL23.5kg/10a TH o 72, BHNOHEME
AT (BI4EFKFER) Tlokg/10a & 3N THY,
FRE D LHERABEAREN TSI LA EET S & BRI
BIIETAOIIERBEELHEEEL VP2 S
CTHLENHA. LI, EEMIEELZ (T AL,
EEHAHTRERICRY, NRICEET 2T S
B, BRBOREILETOLBREILELEbN
A.

£ - BERR90 0 O TR P IS REAREE RIRAE & RENERLIZ
FEOHMEBEIRZO SN, TOEER, REEELRK
T RGO, R - BRI TR R
REFEEYERT Y TCEZOAMLBNLINR 2 LR
NoreEzbNb, BELTIREREEEL12.0% LK
2 L7 A OME%I0 R O TIEP RS iR £ [0
HLMET L EL4ng/100g % ETHY, SHIZID
BEAEOOIILELBEOEFHMEL 2.6kg/10
FEL AN COREEEENEY 3.0kg/m L ERE
LB ANEOEEGHEN LN EETH Y, EFEHEIE
DD 5, WE L REBERIHERTAENTSH S L
gan Lk, EFEHEErRETHRBYERL T,
AELTARBEREREL NI VAL @LTZOD
AR 2 LT A ENEHTHA .

F7, 00y, AL, ALY YL, TR TYT LK
SlzonTIiE, BEEs S 1 mOBRTRBOLES IV L
v LERELIVER L » AW IUEROER A VL 7 LG
£ EOHMBIRD RO e, fidhike L
57, SEOFETHE L LBERORSSEIL, T
SERTYEEAESE RO L D HER P IIELT ARfETIE
%, KEOTIEABREMZHA L 2R K& (AL
FTAHIEELVOT, AHROBETIE, TBEBEZY >
7)) 7 LT, MPRIESLHICFIHTEARETH L

KSR EATV, EBDSE L ORISR E BT HLE
BHBES.
B

REOFET I HT > TH V22w F 4 B L UER
DENFEOIHNVEREMIT LB o7 AT AT
L BB AET RETH) £,

vV SIAXHK

1. B (1960) BOMIEAIRILOME, REH
A15(5) ; 11-14.

2. W ERERRME (1982) WM 4 LETED
EREE Zh b0 HIBE.

3. BAIHEE - DR - BEARSHEL - HRE - &
AR - NHTCHE (1989) AR R HIBOFERE
(E2W) , M TEOYWEER ML FHOBN,
AEAMIM 36 1-14.

4. BAEBREE - MIEE - FR S AR5 HER
(1990) #HAIE A HIROFERE (533 AEDOE
EhRMEORI, HARRPN® 37 115-132.

5. &E L (1972) BMIA CEICBTLTRELO
WIEMEICE T A5, WERRM 25 119-232.

6. HEFZ (1954) REETIROMIE, BEHFHK
E 4%:3-133.

7. BKEEEE (1985) REETEOTUIKNE ZHrE
e

8. MEHEA— (1952) RBESHTICHET LM%
(1), BEFRE 1% 1-60.

9. - AFEIEFE - FHRTF (1952) REES
WIZET 8% (5533 REOESTHE, B
Bf#k E 15 :43-59.

10. . - &FIER - HTH @ (1960)
EE, VAR H)OMBHANFYOER, EBIUH
FEA 7% O I REOMEIIRIZTEE, RN
E 9% :195-213.

11. . - BEERR (1958) iRNER
B LURBOFEHRSRIVIET 0%, RN
# E 6% :161-198.

12. #RE (1995) BRIEVIHEAEZEUE.

13, WAALE - ATHEE - EFRE— (1987) BRURILD
BT ETIEOMEBEOERE, BEUREHIH

10 33-47.

23



AR R ARBTG5 44 75




t'~i=71~~;~~~~~~ N0.44 : 15 - 23 (1996) 

Bull'Tochigj Agr.Exp.Stn.N0.44 : 15 - 23 (1996) 

- r+t~ -tL I~ 

- d=F~T;~EE~7J~ F~~ 

f ~7 [Li~:'~.~) ~ ;~;~r+t~)~~ 

~/L~~;1~J,.*. ~~ ' 

y~;'L~~ 

~/~~7~~~Elr] p~ }~ ~EIJ~i[~,I~* . ~&~u~LI ~r~J J_~~~~_~ * * 

')~)~ 

QQ;~ ~ (7) f~:~~4.~~~~~ 

~f~~'~i*- : ~:;,~~'/' i~)'t~~ji.+,~~'&lt;~1~J~~~LC, ~+ ~)J~~fL~~~7 i~~)~:~**~~~~tf~~~ ~ . f il}~~~~~,l~k~~~~:~ f~l 

~)~~~= ~FI h~'-/)J~'~~+~j-'t'++">~ll~;*еi ~. ~ 7 ' * ~~ ~_;"P.~ ~' ~.~'~~t L f_.- . 

C)~n~I~~:I~)'~'~i~t 

;~' ~~-

l . )&lt;~t~1~~~~' 4 ~t :/ ~ ~T~'"-еF~_'1) /~;~~tj~~ / f)~i~f~ h) I mflfL~!f~~(7)Tr~~"[L( ;~v'~ ;~;=~~4L~~~Tf 

~ 

~' f._" . 

' 

2 , ~R~~~ r~~a)~:~H~~ r~l~*(~ ~', I~~~~*~'~(~'*r"*S~'*ft~..r~Jf~'~)~_~ f_.-. 

I 

3 , i~ f~f~f'~9() ~ ~)~~t+1~~~~f""f~+~~;~>.~(*+ j~r~f~~~~eO rl ~) f~i~~~е ~"-~ 2 mf~~:~~-~~~j~~i* ~)i!~;*~l~~~~c * ~~ 

, , ~ - ~t.~,",-

r'*"J * 'ft~irtJ ~ 

.i(# i~~;&lt;r~;x'~J>r*~'J v * f~ ~' ~- ~) -) t._- . 

4 . I~r~['JT~f~~c)On ~~ ~ '*-е:!;i~f#~'~fl+'~fi'-*f'~~~' ,j~ ~' 11~~:I~l~rV+ft~f~]~h~~) f._'-. 

+, +++*. 

Htl 

" f) ~~~~:~~C 

r*J * 

/;f~ 

, _ r*~) -. 

f + t__~~~~~+еZ~~i~ f)i*~;* Htl~~~;('~'Fil~L*~~!i^'**~~~~==j~~=d~_ ~:~~~f~=.~v * 

5 . ~~.ее';~~&lt;'~~;,~f~~*I~, if~fJ~;f~f~~:}O~f), f.~,f~ ~е-

~IJ' ~. I m 't/]L~::~[ 

*" "ft~lrll ~ t) -1) ~-

( ~ ~' "~ 

' F'~~ 

~ r7 h I~~/[~li}~~- ii~~-~rp~~~~~it'^R**~~.~(~.~'il~~~'*=-r;~ ~~~~1~~~.~f~'*~~~ ~+" 

PhySicochemlcal Property of Andosol In Japanese Pear Orchard 

and Its InfluenceS On Yield and Fruit Quality 

Tomohisa SUZUKI , Ken-etsu YAMADA and Kunihiko KAMEWADA 

Summary:Physicochemical property ofAndoso] in Japanese pear orchards was investigated and the 

influences of soil character on the cons tituents of leaves, yield and fruit quality of Japanese pear were 

examined. 

l . Levels of exchangeable cation and available phosphate in soil layer 40-60 cm deep at one meter 

apart from the trunks were lower than the desired levels. 

2. Soil-air content at a 40-60 cm depth correlated with the yield. 

3. Level of nitrate nitrogen in soil layer 0-20 cm deep two meters apart from the trunks at 60 days 

after full bloom correlated with leaf nitrogen content at 90 days after full bloom. 

4. Nitrogen oontent of leaves in fruit clusters at 90 days after full bloom correlated with the yield. 

5. Level of nitrate nitrogen in soil layer 20-40 cm deep one meter apart from the trunks at 90 days 

after full bloom negatively correlated with Brix of fruits. 

Key words:Andosol, Japanese pear orchard, soil nitrate nitrogen, Ieaf nitrate nitrogen 
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