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Studies on the Effect of Calcium on Chestnut,
T On the Tolerance for Calcium in Water Culture, (1)
N. Hoxpa, and K. Havasur, M. Oxazaxr, ’

and S. Isguzara,

1. %

B (Castanea vesea) A RIBEBEMIPDO—CHEA~DNT NS, ™ Chatin (1870), Fliche K&

(1874) i XX+ 3 UL EORR L DA CIEESEER & o s, JNEKSE (1940)
BRI R OB MR IR D A WLUC IR 2 S FEEE LT, SRR (1951) B EDRIENREY
LR ERIFHLTWS, L ARES/EDEBEN S, LUK (1937 JEAFHED
FER, HOoTHEPHENSECERNEET SLCTEFTNEETHLIFTRIHEHLTKS.

Pearsall FG5E (1927) I X MIXARERENE (Calerifuge habit) & (1) HEERR P OREKR GHE,
(2) 2 Basic ratio K (3) FIEERR EZ 1% pH @ 8 BICEINT 3 L DTH 3. Rayner & (1915)
Cr I ERESEND—>Tlhh . Calluna vulgaris "CRX~HEMEREZERT 2, F Kraus
(1911) T I FE e Lo Tl Calluna vulgaris X Vaccinion myrtillus 8805 H3rhic 8.41 %
DOFERE /T INCHEFT L TWS, Mevius F& (1921) I X #ujF Pinus pinaster HSHK B =
TEM CTH ST Z A RER R T A » ViR AT UERWEICHEL, R OoERE S
B CIE R D SRR R M AR 2Tk B, Small K (1945) 12 “RIRREBIE
MBEREFHEY 2 WATRIE, 2 24—k, EipciHFEs pH OEEOHES, SED pH
EECEFT T YO metabolism & OBIG O B #E 23 E B LTI EIET. 7 &N Twnw
5.

MERFEG (1937) BUCH MR (1933) BIECH LR AREHB AT TRE L %R WTED,
THEBE (1937) OIICKT 253 pH OFER b 2 25 Hsk REOA KRB EECRCORI IS
RESThB. Truog B (1947) KA R T Overliming OELEE R BOTIZ S AR T,
FEEO pH EEBEIEHEEDE SRR HIT LR OF I ARG HERIEEL T W3,

Esfodn { RRBREIT S TEERFR TR L 205, %" EESRTomMO A E, LHEg
EREEITEOAELEZEHNE LTEOFREEIECHE L TEIBLITOTWS. A ks
CRTEODERCH T 2L RMLSL S & LITERRETHS.

BRFRE 2TTACE Y B NUERIRSAE 15 A o a8k, BEmii-tOmisi ’5:7%7‘: BT 3.

BEN_HEOFE2HT. FPFEER T 3R EESFR K HEWID LTHER2ET.
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PRI R R B R 3.

ABFEDEE XREF204R10 § SRR ISR B IR TIRA &1 TR,
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I EBRMHERRRFE

1950 FLOEBRICH A T BT RNEORIE ThH b, X 1951 ’mc#hm_ O LRE

R CTh . 1950F-H /T2, BB ERI 4, 53 30 O ISWE D+ » ORI
CH=7 A 2B MLl dOIREE LTIERS X D2 B 6~10 0OYERD 1 B 8 Hl-50IF
TR RREE LT, BB BMEARRQSBD O ICOFEREO pH & BRDE && DA

LBFREHERBEAE LI2OTE2T, T, 1, BRO pHERE % 4.0, 5.5, 7.0 &L, &
ROBECHT S 1 =5 KICo 24+ 0, 25, 100, 100, 1600, ppm & L7, EJ% 1 — 1REpH
4—=Ca O ppm TH3. 5 H 9 HICTHE 1 BEBCBRELZEF LI, 1, 1, I O&REED
K2 FrED pH | fﬁmimw(&zﬁ\/ﬁ’cﬂ’ 1TBMc 1-218 pH #FE LIt $iE b+, og
HRED R pH BB UIRCT TR TEH 2T,

I K P =S
26/ ¥ 5.83—5.7 6.0—6.1 6.5—6.6
19/ ¥ 4.9—5.0 5.8—6.0 6.6—-6.8
18/ 4.2—4.4 5.6—5.7 6.7—6.8

7H 25 B T, BAERIE L3I NHaNOs, KHoPOys & & 0.1g, MeSO4 - 7H20 0.2048g
ZELHOT N, P, K XX Mg &4 4 35,28, 29 KUK 20ppm %&tr. Ca l& Calls & LTHI,

e IHIKTRER IC T Sppm li~Ve. 1 KIZHERAKE G EUEEROESARSIERETHS.)
2—5 RIZKEKE T,

1951 SR IR RGHEAR IC THRTE, Wik, Y, M (BLAMIEREERED. ERCR TR kY
YEECLIT, Ca JBEEIE T —IV RCHE 25, 100, 400, S00ppm THh 3. pH fE1x 5.5 & L7a. 3%
REOEHE 1IBR1IEE L, LBECSELLRy 14D 3 %BIRMLkEY 2o mn/\f-c. K
PHERI S UCERES. 58, B2 24 EOMT M & &mg,z&%au,lfvp%b2@W%
BB, B, BEAENES H 2 Ab TH 11 B 72 BB Lie. ffiCk V EHIE5 A 28 B
—~8HI0HM®SLEE, #MIZ6H 2L BE—-8H 10 BDOA BEKELI-OThHLSH %ﬂg@g/x
EHER OB E MEh s,

. P EBEE
T 27 6 950 "’,ﬂ 15! o EA
1% BT 3RREOPHEERIEQ B (1950) A 1850 EOEREE

& 3 % oom E (0 B AR 2 B & LT AB i
,V 3 1RE » P AB 2 ARRTHIL TI5

PH | b(,ii,m) LT | W ] Zak | T/R | @M T E > : .

Hy MEICHH LI, HIRED
1(0) 55.2| 7.58 @ 2.93 1051 | 2.59 | 100
| By MCTRAELNE
[ K2) 0.6 564 196 | 7.0 | 28 | 72 i BHEEHER L,
©[3(100) 1 38.6 | 7.42 | 2.1z | 9.54  3.50 91 %@,Ejia/f\%&h:ofd)ux«t
| 4(400) | 29.2 | 2.38 0.5 | 2.82 529 | 27 o MAREB L BoB e
&P THET s B I

1(0) 33.8 4.93  1.79 | 6.72 | 2.76 | 100

2(25) 34.9 | 4.79  1.54 | 6.33 | 3.11 94 pH KO Ca JEEECBIL THE
T a0y 26.3| 173 | 0.60 | 2.4z | 251 | %6 A %0035 D TA Xy PO
(4(400) 17.2 | 1.02 | 0.28 | 131 | 3.62 | 19 pewmoe b 2o pkiRE
B [ 1(0)[29.7| 8.77 | 1.23 | 5.00 | 3.06 | — 1R, Ab 1, §#xe

TI& Ca 1600ppm D 3, DILFEHFE
Lz, IRCTE L — 1030

fE FELTpHIRIRK4L0 TR55 IR7.0
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EFLI. I—-2lFy PPEROBHEREREINTLOTES. BRERUREEYRTL
AEFORFEIOBIR>TIR> EROIETS 2. HTFHEELY T/R & (G REzELIED
BE) %R LERETORRBENS T I TRBORE VHLEMORET X b b HELR
2ER L2 EEHENS. 1, ITHRICKHRT Ca Oppm KOR2EES 100 & L CTHARBEEE &

FEIOBRER2 &, FARCIZENERIRD

n ;E__% FleRThHBERZHED S, HOEROFEEA TR
i5¢
- SEFER D Ca 5% 0ppm T LEENBFSD Ca &
Ve —= WAL LT A D& BENLS.
B 1951 =o=BRE
‘o RO BRZUH_ LT & M TTHORERE 231
C, B8, PAROEREHAYE L ~ 3 Ry, &
BIX T R THBETESOWTFENTIT o/ b O TH
S LERIKEVFLLEBL, 6 B LAkl
5 ) . BiC, #ESIE 81°C, HEsKi 35°C BELIIH
i3 20 27 4 11 . i -
Vi
o = opk B, M, ERCkd s
| BRBEORIE (1951)
& o m Em () BRI
sl = \ =&
WERS | WTH &EE | T/R | O
‘;‘ 0.35 | 0.73 | 1.08 | 0.48 = 100
r L | 042 | 0.60  1.02 070 | 94
= W 0.16  0.28 | 0.44 | 0.57 41
20t IV 0.2 | 0.27 | 0.39 | 0.44 , 36
T 1.23 | 171 2.94 | 0.72 | 100
ror | p| 0.92 1.3 | 2.25 | 0.69 | 77
Byl o3 o0.8e 167  0.99 | 57
. ‘ . o 1y | 021 0.2 | 0.42 | 1.00 15
% 9 6 23 30 Vél 137 20 27 ‘4,7;[ 1] : ‘ k
1| 1.64 | 1.3 | 2.87 | 1.33 | 100
Fzm BE D £ R (1951) I 1.67  1.03 | 2.70  1.62 94
g
) Byl 1 ose | 28 | 1m 79
U
76 é’i ‘ Iv. 070 0.52 | 1.22 1.34‘ 43
' 7 0.26 | 0.37 | 0.63 | 0.70 | 100
30 . f | 0.30 | 0.43 | 0.73 | 0.70 | 116
ooy 0.30 | 0.47 0.7 | 0.64 | 122
2 IV 0.28 | 0.47 | 0.75 | 0.60 | 119
1 01 | 026 | 0.37 J 0.42 | 100
" = |y 017 | 0.33 050 | 052 | 135
g M| 01 036 | 0.27 | 0.69 | 73
o ) i[v} 0.04 | 0.09 | 0.13 | 0.44 35
¢ 2 g ' ! } '
v

16 23 36 6 13 2 21 4 i
" N (%) 1K Ca 25pm J K 100ppm

I RO & E @K M X 400ppm [V 800ppm
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HOT.OTHCEOET TR TH & BT,

EFEREETHOIL.

L IRTZ v~y AOREXYE LTSI, F

FEBICRTRA BRI OESE Calls THEEL X O ©OFEAOMFE LI (k) VS FifFED
Bt cRC A FEEOARINC TS Ca 400ppm O 4 O ICIAEOIEDSHD IS Uind, ik
R T Ca 400ppm I CTEFDHEE R LD TEMND KT

BRI, WECEER IO,

CHEIELI DT (B4R Bk

T2, FEol RiC T AEBOIED

~Lity

g

*QV{TVCH ﬁ’?ﬁ;ﬁ#‘?{ﬁ&: f&Z) [ &1 :lﬁ?‘iuﬂa_)fﬁ% b’; Bb%j’b
MBI IV RIC TR &S EH 2TE

HICAGH> T E

CHBRELIZ DR AL 1. (B 5 XD fild #OAFIE T ClRME0E# LI 3 eholk

.fﬁg. [[IA 1B

A « VA aar )
IA MA EA mA MA ) ) W2} ¢
Wy s oy -

HAR PROIEDHEEH (1951) S ROBOBRES (195

AROEFECHTEE 3 RICRT, RERM LFOEEREDCEEDOH & LT, FEOLAK4

FEFEOTFHOLERTIR I K, T K& % 1.08,

1.022 THoT T RE 100 &3iud I KIX 94T

LambEDEZTA W, RZCEIKZ6HA6RBICIVXIZG6 A 20 HICFREMILKRES 2T, T

TIRCHT22EEQLBENMNCEIKIZ 4L, I[VRIZS6 GEETW, ¥l —IVROZ2EE
DHEA x 100,77, 57, 15 Th2. FE IVROZRPHERHCEFTIES. (B 6—-8 KD MATE

LB, SREROETRE (1951)

# k%
=S 3 T #
BE %=
I12.2 % & W E REEFEREE
g | T 1498 % Rl E
W 10.3 | i T RBE RERE
]jv\‘ 7.0 ¥@®ZE HETE ' ] k
4.0 g X YHIBE BEEAS
o 85.2 | gk 5 E
U | 38.0 | pEkmET v | pOtRe RIS
IV 13.0 | #BZHisE %E%c%@ WRERETRE
13310 % Xk Y —am MBS
q | T[BT XAk R &
I 30.0 &k BET Y | Hde RS
TV 19.9 | e K | e RES

BOSIFHMIE RO, B
BOENE X FEbBH5,
CaCle DIEECH T 2 Bk
OR/NCEL BT, 3R
DPELF LR TH<EE<FY
<FHEONECEHEI R TH S,
H R OHEDRICH THRET
BORRS B du~Ta. @9 (B4 30
ASERCHE TR T, T

KMzZErEb bt E

B3IV RO AT R R Ok
O3 RXR&EDICIENED B,
X T K& IV KOMICD B
RS BNS, FlE 4 XKAE
EOR I ZENFED BT .
EoREFERHETS I, L
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BAE FRKEELARWEELOD
BIRRD S AORE (1951)

BRI
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NN Il— -
= E|a| 0 IM’—
EEENEIEnE
. o T -ela 1 e
H8M B O & F R ® (195D ]l[ o A ‘Il J@
RO ICHEHY 3350 b o\, i B sl £ e
CEE AL & Ca 100ppm ICHA~Z Z &
sz o x hiHsk D LD
EHAT 5 T 2D, ROREDI ‘z 11 E|1v] e
£FCH L TIEFIE Ca 5ppm K TL TS I\— — || — Non Significant
ThRAEMND 53N EVWAFTERFECEF T - © High Significant
Ca Cppm T 4,302 T 25ppm X (G f# D 72 ‘[’ﬁiz © £ERE
FeEnD biiwlisks, oI -1 & jﬂ-— o T
RET — 2 RIC CREETORIKERICK
= Te .
&R =

Chapman I (1941) 13 HARIEC THARSHY (Caloituge) OMEE %733 Pinus echinata
CHELTHFEC Ca 1053\ & FRIGI 2 FEFH L O SR AR ICR TR E Ca 239 500ppm BLEZ pH
18 6.5 LLEIEZ DMNp—20FMECTEF FIETHS Z EXFELT. &0 Pinus OROHM
HERBCHT2BEH I b7 VeI T 2 8B IE s, X T em ) GHE7.1) OF
FC 477 L T2 % D B (pHH5.6) OWREICAE LTS @ L b b Torw ) ek L Cfid THEIE
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HOBLILBZ & VFEGTHLAL EEARLII, MTEOREREMEVEE L DV LEHBELE D
ZEDRD B ThEDB 5 EHEE LT, Rayper K (1921) 1% Calluna vulgaris 2VFRIC L D EXE
F20REFOTAD VELC I O>THESHENEINS Z &IC XD THLEEIRE O Obligate 7o ILEEE
BEE LD, BOMBESRRESMZ &L E2T, k5757 ) TIEEILEZN
BT BRI LTI, AREK (1987) MO RISIFE BT OB I % O pH B IR T
X Ca DIREDSZDICHENZTEELEL, pHEPTAEHDE &IEEZORE FonZ &R LTI
AR (19837) 1€ XU R i 2 RO pH X 56 TH DT b pH E4 OFH*
PH B 7RG 2565 ) SHROREFTIED> TN BUEMOERE pH 13 HEEE R D 5
L0 LAERIEOE GO TEHS. Y 1950 FEOEOMHCHRT I KEIS pHE 4.0—-5.0 D
FHS KA pH fE5.5-6.0 L D 3 Ca OFBECHENZ VBN EVELBIS. (1K)
BERICRTET A VERICRIT 2 X 0 K, ~23 > v 2ZE0RBNH4 % 2 &1 Truog
K (1918), FEKA T Meacham 5 (1947) OAY§4n { "TH %, Tibeau K (1936) »32 4 v ¥ HD
FWICKREOEERTOH L 52 BEJw Ca 1515ppm % & 1r(Cl 984ppm B & T IERE 6 rEH LIz
b L FHMERERR (Ca 288ppm, ClOppm) LTS D X b LAFHHE-DTZ, Dustman FK(1995)
CXAUE b~ FOZEEY 31 BRARIE L7elE CaClp 1IC X % Ca #%1000ppm (Cl 1770ppm &5 1)
OIFFREE O T2HE2REE Ca 100 ppm OEEHAIZ S ORI LIRS N CEFTRRTTH DI,
SR Larson B (1928) L X NET A7 » 47 » TE3NIRHGET O Ca 1& 82— 64ppm M EHIEE &
BENEC 32 ppm AEFFAICThH 2. M CHZECIX 128ppm O IFREE % T LI 320 ppm (i
JE130aS04) LT HEI o\, B Koop ik, Peffer U, ZHIFIMIEMIE W, RN
YK D EL 2 K 1 Ca I3 160: 170, 806: 817, 28:40, 48 :43ppm Th 2. Knop KEDE
BRAEZFHF T2 E0DWEBIBENENDOIIEEDBENRTVS. ¥ WK Chapman K4
(94DIC X A FFED KBHTICRT K 55 30— 40ppm OREEC T $IEC K O REER TS { ik
2 CTho12. X Oppenheimer F&5 (1988) (T X 1uid Sweet lime {32 K OIF-TEIE 1L 46ppm
Tk 5. Pearsall Fo&E(1927) ([T X i Caleifuge 'CT¥ % Eryophormm angustifolium (@34 L TR
FrB @ Ca JEEEDS 20 —40ppm I TIZEEIC Ca MBS DOEFEBHRIEL TWS, T CREERED 40—
120ppm OB EAEIRE LD T, FREBRICRTIEDS Ca 100ppm i~ 3 & & AT CEET{
Cl 1Ay OEXRLLBIEBCEHERECHENSC &VHEREI2 iR 2872, & Hansteen-
Cranner [ (1914) IC X Ca QOEIZHIIAE 235 LA IR b IR & (AT 5 HEC
X b AETER B IR AR 298, Rayner B (1921) CINFZ20EEESRSEBORIE T CRT
B ROHEI h bBRENEDTHLS, EFEH 1950 £ 12 F 238 B X b 195142 F 14
A 24°C X EIRFATEGE EE T CAIIELT 21285/ CaCle 10T Ca 800ppm KD %
OB Ca25ppm KD LD LTEF I b FeiiE L TED TEOTES NI L B o3k
Cl X LD 7D Tha, Truog B (1918) B OAREREY 1 (Calefuge 252 ICHENST2)
Th#E 5 (Calcicole A AREIAEMM ZICHELT %) CHIILIZIEIL 8 ThHa &Hew Lz, A
BIREERERETHOL O TEH S, Kraus K (1911) H32 OFHTLHZLORERIERD Calcifuge
ERENTL OB ERFTTEZ &R IIHS, Small KK (1946) I© DAV TR Calcifuge TR
72 { * Mesophilous” (RESFEE. pH 4.8—7.2) Th3, 1§V > =, I, BRI, 5T "Alka-
tolerant” (BILHEE, pH 4.8—7.9) KET 5.

CaCls [CT Ca 400ppm (WK) &FT2HECIE Cl »5 708ppm [HFET 2D Ch S, 195149 H
25X D 12 H 2 B CHTFENCTHHOERL CaCle 7z I K (Ca 25ppm) LT MK (Ca
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400ppm) DI & ZHECHAHET 2 Ca RV AKE HOIE
Bl ERBEANTTHARNEO IR ICRTO S35 L b EIkES
B P R THRER 2 £ L I CF DS HHEFEL T
HEHE & foo . (859 XD 240X Boresh F(1988) = o
BHEFICET2 O OFE LD TWS., Jlic s
T T (R¥EER) MERRILIEREER KA K 100 £ 355~
THHPICENEE A0 THL 30, KH50 £ 0
MAERCHEY TS C &% CaCles K TEHE~S BRI
RERE ZORMEEARIC S 1 3 S kR O BB R LD TooT
b5, THFCHET Chapman FR&E (1940) & Cl B H
By 1 7 2L KTID IR LR D, CLUEDED
TEENBHEET 2 & i, Kelley & (1920) L h
Ea—7n e dvy FORERIEDRCL0.09 2, (a4.92
%, K1.00 % Ths. REFOIFOREIEFD Ol 28 (Mohr R¥ELCIZ) B, I, IKT
£x0.28, 0.67, 3.22%CTh DD, X Co 5 RIEFAMEC1.87, 1.65, 2.74 % Th %. Haas &

(1982) WINEY > Lo T « Ly FOWHICT Calls & Ca OFATEE LI28 &R EsIEd QL

A
BR8.58 BRI D TIERNHEELIL, RERCTY | KL IVEOERESEEE S It h IR
NEHEELYI. B TEROOEENT, I, EXE&x 0.98, 1.09, 2.20 9%, thicgk<l I,

T4 % 0.27, 0.56, 1.86 ZCTHBNOAEHE S UK Cl OFEWSLESL = 2% HE LSS,

Masaewa X (1986) [ XAV HROANZE Calcifuge J& Ol CHAKRTHL S, FIUZOL p3EC Ca
OREREL, FORCKORKPIH 2 5 BIEDRD K/Ca LAV IETD, G EKED
Antagonism BN TEHEHRETHS & Hs. FHEL—INESH 2T o TECHETEIN L 2EREY
OB HEECEBH L THET A TETHS. KGR CIEEESL LT NaCl $30.1 Ll k&
B EEETHS. ® ZOHA O OEFEE 607ppm L%, Louridge K (1901) T LiLiy NaCl
CX27TA% ) AR ZRBOUMMELB N ONBEWLO VECHE T2 ey <
P<B<A L v FTEOT, ORI vy FEBCEN, MBHCHCLERC > TEEe
KEREL B EREETRETHS, BRI MG O B ERERERE WO TH SN
PERERE Ol CEFHWLEDOTEHS & HENS,

A OFEE I TIE Calls KX 2 BT L 55 { IRTH< ER<F<mOEIL A TS
3, WMECEITRED "FRESHE 2EO LTI EORIBECH CEBRT % LEKLZ 0T
ZOHEEL IS, Pearsall K (1927) I XIiv Caleifuge 13X Z ONHIC Ca DHEEBANWI & &
Basic ratio B[S SHID HEEERA O K+Na/Ca+Mg b (& LT K/Ca ) WK TH S & &h %
Ttk %, BB Calcifuge @ifiﬁiﬂfﬁpZ)ﬁﬁfﬂL%@Eﬁf); Calcifuge I L TE~TRETS
&M BD, TOBHEIE Basic ratio DFEWE 228 Ca ORI EFFECRELR Ca HEBSD
AT O Ca ORIAZ IR 5. Ca pSBRICTK IS S ROBRLBIH NG Z &I3H
MO & Th 5D Londegardh (1935) 1€ XU Ca itk L KBS TAWEH LR TS K%
Wil T 2o 20X b, HMSBCEELRLIEE C pNERICERTRT S &% k322 &2k
‘C# 5. Chapman FE&5 (1940) I iE Ca &K E 2 MBLADHCTEEND DEENE L
LFEERDOBUE L Co ORIHHIH S5, Salisbury K (1920) X Caleifuge OF R, 4
L —F K %4 B RERTAMECHEELTWS Z ERPEELTwa, Engler F£ (1901) @
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TN BT H D TMEEE 0 b IX M S BORRICHEND & Ts. KIEKSBEIRC
FET Co EEFOFELHET & W ZOMIC X >TS Ca & Antagonize 523 & BIANS |
RCAHHES pH ENEOMINA#ED pHEY (e Lb 235O » REDH &9 2555

P BRICHRCRAMEFPATEBOHIEO pHEEXED S &L, o7 s VL ¢kE
a/ﬁdﬁﬁ ST 5 EPFHEAABNS, Chapman K (3941) & pH i 5.5 OFEBEEE S
L322 21X b Pinus echinata OAROFHIN A OBE N ”%Z%ﬁ?%&bf:'fﬁ T Y R e~
Tl BRI L 2 Emﬁ@imim%bmfmgﬁcw«rm@ Small K (1946)
IS BERREOROETNE pH E4.5 295 DMEYERKEL pHE 7.0 ke TS50 —
ST, BERIE Caldfuge G LTHEDO T 5 )V EIVERTE 2 DI E DR CHEMOMI
ﬁﬁ@paﬁﬁﬁﬁac&miotmﬁ@Mwmmmﬁﬁéﬂ%:&mm5©f&55&mﬁ
LTwa,

L =

1) BORFREHETHRTIBICN, P, K, Mg X Fe & 4% 85, 23, 29, 20 % Sppm %&
PSRBT Cally [TT Ca % 0, 25, 100, 400, 800, 1600ppm BEHIO 2%~ b DR BT
Rl L KB E 2 1T Tz, :

@) F&ELUTIHERMSE I V3T HOREHCRTIR (pH4.0-5.0), IK (pH5.5-6.0)
BIX (pH 6.8—7.0) OF 2 KD EFEATERE 1—-5 X (BV50, 25, 100, 400, 1600ppm) & ¥ fil&:
G715 DEZBDTCHRYFIE LS C ARDERZR DT,

(2) BEoATERI>I>IRDOHACRETEHS.

(b)) AROHRECHE~ZBRELI>I>IEOBECKTHS.

(¢) 82 BHOBIBTCTEREDRIC Calppm KTHIERLET 2D,

(3) IKHFEEIBCTEE, HEABOELT T2 Eif"s'rj, HAUBNTEREME IR~ 81 H & 51 HAR
I . BEQBRICTCIRENREO pH EIX5.5& L, Ca BB T, IF, B, IVEELx 25
100, 400, 8C0ppm & L7z

EOEFE T, ﬂmg@%mﬁJME}#mb%nkmO%b%IVE&E§®?Q Zlbiia
Bk 52 TBEEFEE I L, Calie % FOR3E BT ICRG 2 BRESIEETE < Bk < H <
HAMDIECKTHS.

@) CaCls % M7 Ca 400 ppm B2 TEERKT L C 708 ppm H3HEET 2. ZDORBIED
B QLA ELE L ETHERLE A%&mgtdmﬁbfﬁﬁ&#mf&%:a%

Hem k2

(5) %mmwfﬁﬁ®ﬁﬁﬁmﬁﬁﬁkﬁf LoEEENS., BORRERECHTI=E
B3 &L AL DR.

WV 851 B x &
(1) &E 5t (1951) @ SR, TumeHE p 52
(2) Boresch, K. (1938) : Gartenbauwiss. 12 :176-233.
(3) Chapman, A. G. (1941) : Plant Physiol. 16 : 313-326.
(4) . Chapman, H. D., Brown, 8. M. & Raynor, D. 8. (1947) : Hilgardia 17 1 619-641.
(5) - and Liebig, G. Jr. (1940) : Hilgardia 13 : 141-173.
(6) Chatin, H. (I1870) : Buil. Soc. Bot. Fr. (Salisbury 1921 2 3).
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(7)) Dustman, R. B. (1925) : Bot. Gaz. 79 : 233-264.

{ 8) Engler, A. (1901) : Ber. Schweiz. bot. gesellsch. 11 : 23. .

(9) Flisch, P. & Grandean, L. (1874) : Ann. d chemie et. d. Physique pp 354-379.

(10) Haas, A. R. C. (1932) : Hilgardia 6 : 483-559,

(11) Hansteen-Cranner. B. (1914) : Jahrb. f. wiss. Bot. 53 :536.

(12) RiE & (1937) : RE 12 (6) : p 1779.

13) JUEBERE, MIE—F (3940) : mohpmsk 14 (3) @ 143-147.

(14) Kelley, W. P. & Cummins, A. B. (1920) : Jour. Agr. Res. 20 : 161-191.
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(16) Larson, H. W. E. (1928) : Soil Sci. 25 : 399-408,
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Résumeé
{1) In order to examine the tolerance of chestnut for ca]uiux‘n, water culture and gravel cuiture
were carried on. These nutrient solutions contained N, P, K, Mg and Fe, the Concentrations
Of which were 385, 23, 29, 20 and 5 ppm respectively, and the concentrating of Ca which
was given as Caleum chloride were 0, 25, 100, 400, 8C0 and 1600 ppm.

{2) In the case of gravel culture, in which the gravel of granite was used mainly, there were
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three series, namely, I (pH Ranging from 4.0 to 5.0), IL (pH 5.5-6.0) and IIT {pH 6.8-7.0);
each consisted of five cultures containing Caion 0, 25, 100, 400, 1600 ppm respectively. So
that there were fifteen plots in all. Indications seem to be as (a) The growth of chestnut
was better in the Order of I>TI>TII Series, (b) The degree of tolerance for high concent-
ration of caleium was in the order I > IL > III Series too. (¢) Even without the supply of
coleium in the nutrient solution the growth was normal for 82 days.

(8) Beedlings of Chestnut, peach and pear were cultured in solution eculture for 72 days, and
also a little later seedlings of Chinese citron and Japanese persimmon were also cultured with
the same method for 81 and 51 days respectively. In these experiments the concentration of
caleium was 25, 100, 400 and 800 ppm for the Plots I, II, II[ and IV respectively, and the
pH vajue was 5.5 each.

There was no difference statistically in the growth ef chestnut between Plots I and IL
But in Plots IV and IIT Chestnut seedlings were almost died 5 and 7 weeks after the
begining of experiment respectively. As far as the results of present experiment are concerned,
it may be concluded that the tolerance for calcium, given in the form of calcium chioride,
was in the order of chestnut < peach < Chinese citron < pear < Japanese persimmon.

(4) In the nutrient solution containing 400 ppm of Ca, 708 ppm of Gl was also present. By
this dese of chlorine the leaves of chestnut were injured decidedly. It may be coneluded
that the tojerauce of peach and chinese citron for caleium is low.

(5) Chestout is probrably a so-called “calcifuge” plant in a very low degree. Some considera-

tions were made upon the mechanism of caleifuge habit of chestnut.



g#g

w | 7 | ® =
16 6 Calerifuge- Calcifuge
8 —-2>'C & 3. Calluna vulguris —O'TC3 % Calluna vulgaris
20 11 | Calcituge Calcifuge
4 | RSN wEh
14 4 "
15 ” ”
22 4 | rnor.(E9 N)ESR o (B9 HEA
5 LR BEEA
23 14 | 1600 ppm HiBtO» 2 1600 ppm (EEFED») %
24 17 | ZRRBIE PRSI
40 | the coneentratins of the concentrations of
25 2 Caion Ca ion
20 | probrably probably
31 | 17 | =, ZEOEEZMVBIOTHONL | =, ZOFERLAIEN.
32 33 | Summery Summary
44 | 39 | injullry injury
—(x—M)? —(z=M)2
49 | 8 N TTmE N TomE
y= «/271:?8 y= Vg €




