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Fig.1l. Schematic diagram of the sites of EC
measurements and collections.

Fig.2. Photograph of the EC meter connected with stainless-steel needle
electrodes.
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Fig.3. Schematic diagram of the experimental method of EC measure-
ment and collection.
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Fig.4. Schematic diagram of the definition of
the various cells in the current growth
layer.
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POV ERE L L MRERICEAICHSREAL, FE—EBALoMusm & kFEFRomaR
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EERHPER, BbHICHERLA, L, BB EERBEABE 22081 cm AR £37
LikE, FAABTHEEL, KB o o> gL, AOEUHF ZERL 72, ORI
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3EDEAKRDF TIX, IFROARBERIZIERTH), 15KIRIPERTH -,
oM, HENOREREL LR —EL T,

Table 1 i3, £RIFEIBLLTOME, KFHEEERE L U FEEEZTT, LL, 6 HN3
SROBERICIZEAEF B H2), ZOWMNOBEIIHALPIZEAL Tz, D705,
RECBCEENAEIN DT, ZoBHZOWTLBRNLZ, R—DRIEH, &Kk T
HoTh, BALCE » THEEII» L) BL b, ThLIcE VRHEEIHLLNVEBDHERTY, &
AR E L, 6 BL7TRIZIIZELEENVCMELEZ, I AIRBAL»ITE, 2, SAK
SEicRBE, 3FADGERIFICE, 1BRIIEICE, ZoBEMIZ, LR 2Z2AKRE
BOBREICE (HEL T3, ERBICBWT, 4 HMOEEEZREL 22, FHICIZHE
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(r=0.97) 39, 2OELKERRIZTY=1.45X—-11.20 TH -7 (Fig.5). 7272L, Yid
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Tablel. Summary of vertical (V. C)), horizontal (H. C)) and average EC (A. C).
June, 13 July, 20 Sept, 20
N w S E N A S E N w S E
_ TREE-1
V.C. 133+ 77 104 160 149 115 100 (158) 68 74 73 79
H.C. 107 66 78 111 108 93 78 (116) 57 58 57 65
AC. 120 72 91 135 128 104 89 (137) 62 66 65 72
TREE-2
V.C 143 151 157 140 160 157 134 131 102 89 96 107
H.C. 106 103 121 100 107 99 99 100 74 74 69 84
AC 124 127 139 120 133 128 117 116 88 82 83 95
TREE-3
vV.C 182 (259) 159 121 178 178 179 169 146 123 107 99
H.C 149 (150) 123 101 136 128 133 122 112 95 79 79
AC. 166 (205) 141 111 157 153 156 145 129 109 93 89
*; uS/cm
- o June,13
180 < July, 20
- & Sept, 20
160
Ersof
A
n L
a
_120r
]
2 F
o 100-
-
B Y=1.45X-11.20
80r r=097
| S 1 1 1 L 1 1 1
60 80 100 120

Horizontal (pS/cm)

Fig.5. Relationship between vertical and

horizontal EC.
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Fig.6. Relationship between Fig.7. Relationship between Fig.8. Relationship between

EC and cambial cells. EC and enlarging cells. EC and unlignified
cells.

BuA M0, XIZKEFHMNGERTH S, MHICE, 20k 2BEELBE DD L2b
Do 2T, MEIRE B LP—FOMELZTTHFLOLLENLW, L L, #T=2V0k
EABEIHLICEETHE L RBCALNTEYD, FOBELHBREES L4 2 FHIIMT
ENTwRWV, Ldi-T, HRERD - MROENREF LM 2 LIZTEL Y, 2,
B®ET TR Lo, ik TEADKERED 2 FADRE 21T%v,
EOFHEE AV B0, RETMLONIIEE L L COMBERE L T3BL L £ L5153,

BEML D PEUZER S BBRINBOMERL T 200 5B 50T 2200, ZEOMK
¥ r OBIE R KD TABID, Fig. 6, 7, 8 Th s, Fig. 6 13HBGMILE 0, Fig. 713K
oMK L 0, Fig 8l3kKboMiias DBIFELY RY . TNFRHAART LITREN, TR
EHLEREINTV S, 72, FNFANEER L DEBGRES L CERERR L REN TV,
IRLENFNESILT, BEOMMBS D VIZENS 2MAA LY BENHERNEE S R
—%%H" Table 2 TH 3,

¥, SEOMIT L OBIRE A D &, HHEAL b, KRB (C), ik oMia(E),
RAR{COMI (U) 0 3O & ZERIBEATEAETH 2 2 2 dobr b, Fic, kT
MRS DWW TIE BHHEA L LIEF ICEVEBIBIRIC & 5, —75, BERHEN (P), Rt SR (1),
RBMEE (M) IcDWTi, EbBVRANHEEIRLN, FOELE, TN, ZNbD
SHEOMILIIENURICH T VHEL S LTS T, BREBMEE, HXFOME, RALoMIED
3HEAOEERICKE(ERATILNEEZ LN,
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Table2. Summary of Simple Correlation Coefficients

TREE
1 2 3 ALL
Average _ B ~ —
Conductivity P+C+E+U+I+tM (=) (=) (—)
P+C+E+U+I +* (+) (+) +*
Yeilc CHE+U+I+M (-) - (—) (4)
P+C+E+U ++ + Y+t
C+E+U+I +++* (+) +4 +4
E+U+I1+M (=) (=) (=) (=)
P+C+E +++* (+) +4* ++*
C+E+U + -+ + = R 44
E+U+I + 4+ (+) ++ 4+
U+I+M (=) -= (=) (=)
P+C (+) - (=) (+)
C+E ++° +4 +4+* +4
E+U ++° +4 +4+° ++°
U+l (+) (+) (+) (+)
I+M (=) - (=) (=)
P : Phloem cell (=) —— (—) (=)
C : Cambial cell + + +++* +*
E : Enlarging cell ++* ++* + 4+ 44
U : Unlignified cell + + 4 4 4+ 4+
I : Immature cell (+) (-) (+) (=)
M : Mature cell (=) — (—) (=)

+, ++, + ++: correlation coefficients=0.7, 0.8, 0.9 respectively.
: correlation coefficients= —0.7,—0.8 respectively.
- : no correlation.

(+), (=) : positive, negative correlation coefficients< | 0.7 | .
* : significance at 1% level.

HFESEHRBE T I L - T, BEOMBESFIL 22720, ZOBIHr+Fc BB UEE
T8 »EL0RMHHEL, £, BEFHRMY»LH2 THEMCHIL2b0n, 2L
DEENBCEVLDERXST 52 E0EHRNDEMIC L > TUELDLE S BN H 5 &
ZHRL LT, W2, FEOMMEBM TR KRS 2 TRA+STHY, Fnbt
MERRBEICOVTORFTLLELBRb 3,

ENL G R h, ETHEET S 2BEOMBEAAE, TEERLOHEEZRHTAH,
ZORER, HREMIE L ILKPOMEEE DANGH(CHE), 253K POMEL L RAILOH
faor/at (E+U) ordticfnBidR s muEMBE 2R L2, ®i, 35KTRMmE L LIEEICH
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Fig 1022z TIcB o iR E & D BENICRI DD INTH S, Thbb, B
JEHRE & YE AP DM & RARILO M & DB & (REFE L DR E LRRHCOWTRL
LOTH 5B, AR, BIER (REEIE) OBVWLREINTWS, &K, 2% )EW
EAHBY (r=0.82) »Bon, FLMEOBRIZIY=0.30 X-13. 4 NERBFETHSL, L1
2o T, ZHOERBERRNIC I, BROEENMNCZERLBIET UL, FOFMOIN
L3IBOMBMOBEMBZ LW TED, TNbH IHWNMIBIZVHY B KBEROBRE R LK
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Fig.9. Relationship between EC and the subtotal of cambial, enlarging
and unlignified cells in all trees examined.
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TH/AREBIIAVLN TV, 5%, 208 ) 4 BBEPEBEVRALLETHA5, &
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Summary

Electrical conductivity (EC) was measured in stems of Japanese larch, Larix kaempferi. The
states of xylem formation in the positions measured was morphologically and cytologically
examined, and the cell numbers of the current growth layers including cambial cells were counted.
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The relationships between the EC and the cell numbers were investigated. As a result. the

cambial, the enlarging and the unlignified cells indicated positive linear correlations to the EC,

indivudually or together. In this study, therefore, the possibility for nondestructive estimation of

xylem formation was suggested.



