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Studies on the nuirition and fertilizings of trees. (Part 2)

On the determinations of Cation-exchange capacites
and ultimate PH in seedling roots of afforestation trees, especiolly

in comparisision with other plants.

Toshihisa Tsuce and Saburo KAwWAMURA.

Summary.

The cotion exchange capacities (C.E.C) and ultimate pH (pHu) were determined
on root of gymnosperms, and the same experiments were practiced to a root of angios-
perms.

For gymnosperms is used an afforestation plants as Japan cedar, Japan cypress,
Japan red pine and Japan black pine, and on the angiosperms is choosed a diffent
plant species to dicotyledon and monocotyledon.

The C. E. C. of roots on afforestation plants show to range belween 21.03 and
24.54 meq. for 100g. oven dry matter of roots, and its pHu are recorded to range
between 3.4 and 3.6.

In general, the C.E.C. value of roots of gymnosperms are much higher than for
angiosperms, and the root C. E. C. value of dicotyledons are indied a slightly high
tendency to compaed with its monocotyledons.

Moreover, the relations between C. E. C. and pHu on fresh excised roots were
Considered.

Generally, for a given weight of H' roots, there is a tendency for the pHu to be
lower when the C. E. C. is high and to increase with decreasing C. E. C.
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1R Pectose ICERT 2 b0 EEZ TR ORI LB v 4 FEEBICH FA VBI|RIED
B2 ENE L QIERH POV I kL THMCE SN, LI nA FEMEPRO T a4

FRICBF 20 F4 YRBRIERBOREICE T 34 F4 vOENKERORAFREETIbDLEE
2B, WLUTHRONFA VBERMEREA A YIRE OHRFHIRICE T 2850 M6 8 1B UEY
KELHERTNEEETDH 5,

—RCh F A4 vEHREEIZ CO, RABOL VHMIRICEBLT RS T EREROEMIIML
THOEMBRERKRE S, 2MEAF4 v ERBENES CRINT 2 SIS ROEBICE N TRZDE
BHEBINE S, 1l FA v AEERZ SRS 2WEEZHFT 2 L8005, BEERESOD
& WFERY I RAFEY PR O S MTFEEMICH UTIRO A F 4 vERBFRER RS AT
AVOHAIANFEF—RBRRKTHEZ2EDHNELPYY B LTRD » F4 v BREBREYH O
Species P BOFIICE > TRIEO XIRICBT 20 F 4 VOBERMAPHRERICET 2HAD0 T 2
F—BAFAVOREPHTMICX -TREZ D EEZ 2,

WHDRD A F4 vOEBRERZOI o FORFEICHET IS0 TH 2800 5BOHF4 ¥
BEMEEEM S C &M LIER o, Ml e oREXIZNEY O RBE P T DIEMIEL OEE
BRI O FICORR LA, TOAEEON L, RAOBREICHT 28R E RS
L3,

WOROH F 4 vEHRAERICHE LTI, T30, BHFIO0TEL OESREL S
Lz POVD

EHEZEEICB O THE LGSR AR OAETICH I 2 SEALOZIRZ e LSRR 2 0 B
WHEEBR LD TH 2058 SICERBIRICE D 21800 74 YEIAEZAEL, ILFICHET 3
AAMER BEAMNOSFAEY &E—FAEFHOBRO a0 FICRTTE SNIKEAA Y OHFA Y
Bt &g U,

X ERHoRICo &5 pH #iE L,

PIFiC 2 DML TEBIT B,

n = B i &

AUIEEICBILTIE ¥ (Chamaecyparis obtusa), #2 (Cryptomeria japonica), i (Pinus
densiflora), EH#\ (Pinus tlumbergil) o #&kAkEds (U1 Gymnosperm) i §§ (Oryza
sotiva), A% (Dancus corota), ki@ (Raphamus sativa), *5& Az L (Zea mays inden-
tata), K5 (Glycine Max) Soo— 4 & 1LIHIcH4E9 5 >- L (Rhodedendron indicum),
g8 (Castanea crenata), 4 (Sasa Makino et Sibata), 44 % (Miscanthus sinensis) %N £ 4E
R WL REFEXENFETHI NS Angilosperm) ZHLH L.
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B ¥, REORWRARMY Sk, AZ, RKIE, E2bA2 L, KEZQOFEE#EYICONTIR
L~y b ETRFAFE LOHIREERICH L, 5o U, #, &, 79&F0HEOER
MR HAMICEOTIRELL SO TR TN OB ORMICGEOIE OB A A Uk,

Bk » 7+ vBingE (C.E.C ORIEIC OO TR A D E 3k ik hiciR E LTk
®oNehFA v H 2EBGR BT 255D, Besof FERER Lk —E 0 N-KCI
AT pH. 7T 2 THEHET Z2HEY, £OME 4 D FIEPPOPIODD jf 2 5N T 508 Aif
FACH O TR O FHAR R B O IR O BHRICHE - TRIE L,

BIHERE L ORI X <k, #48 (60°C) Lo bk#e (60mesh DIF) Lzod 0.2g %
ED 88 ODOAEWELCIRALT, CETFEICBRERE DDA 7 2 KHET 5, cic 0.05
N-HCI 40cc ZE &, 2T 100cC DK THilE Licd® 80ce @ 0.02 N-FEEE H v v o LIEAB L
<@kl Ca Aaife L 3, BEo Ca jik (80—120cC) A TRkl L,

DL UTREBICEEE Sni Caldenz: 0.05-HCl tri LEzn—EBIK T v == THER
2 & BT fg8 2R mL< EDTA © Ca 20E L1z,

72t pH ic> W0 Tid Mattson BERBHO T & F4 FOREICH W FEERA LY, 8b
BB SNtk N-KCl thick 1) 3 pH AZEMETRIE L.

m = & & %

HESE SNAEEROROHF 4+ vElEgE C E O txo%M pH (pHu) 2F£ 1335 LK
EOMLTH 5,

Experimental results on the Cation-exchange capacities and ultimate pH in plant roots.

| C.E.Cx** )
Plant species * pHu** 'meq./100 g Remarks ****
N B dry metter ~
I w»
< | Japanse cypress
{ § (Chamaecyparis obtusa) 3.4 24,52 Gymnospermae, Cupressaceae.
o
Japanese cedar .
‘ .S (Cryptomeria japonica) 3.4 24.52 Gymnos. R Taxodiaceae.
| & Japanese red pinc ! .
; % (Pinue densiflora) 3.6 21.03 Gymnos. R Pinaceae.
— = .
@, © Japanese blackpine .
'::| % (Pinus thunbergii) 3.6 22.03 Gymnos. s Pina.
5| - -
T Azalea P . . .
a g (Rhododendron indicum) 3.0 27.03 Angiospermae, Dicotyledon, Ericaceae.
| €  Chestnut ‘ : :
‘% (Castanea crenata) 3.8 | 18.53 Angios. ,  Dicoty. , Fagaceal.
& Bamboo grass ‘ s .
% (Sasa Makino et Sibata) 4.6 13.55 Argios., Monocotyledon, Gramineae.
O Japanese pampas grass . .
(Miscanthus sinensis) 4.0 18. 02 | Angios. , Monocoty., Gramin. .
L. S. D. [0.017 84
[0.05) — 3.66 ‘
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\ Plant species* pHu** me q. /100 g Remarks #%x*
- |£ matter
N |
1 \ 1()33;}23; fslacti'va) ’ 4.0 { 18.03 |Angiospermae, Monocotyledon, Gramineae.
Corn ‘ . .
ol . (Zea mays indentata) 3.6 | 21.53 Angios. , Monocoty. , Gramin.
3| A
2| ¢ | Carrot (Dancus carota) 4.4 16. 02 Angios. , Dicotyledon , Umbelliferae.
[=E &)
© Radish . . .
| (Raphamus sativa) 3.4 27.54 Angios. , Dicoty. , Cruciferae.
‘ ‘ Soybean (Glycine Max) | 4.6 12.52 Angios. , Dicoty. , Leguminosae.
L. S. D. [001] — | 6.75
[0.05) ’ — J 2.93 ‘
Notice. x Italic types in parenthes shows a seientific name of plants.

+¢ Ultimate pH (PHu) given in estimation values by Mattson’s procedure.
=x¢ Cation exehange capaeities (C. E.C) given in milliequivalent (meq.)
per 100g oven dry weight of plant root tissues.
wkas Botanical classifications for vorious plants is recorded.

v # =

BOHF A VERBRTOMA F A4 v Ok 4 O SRR LR THET 2 13T
HEONDETATH S,

H & T B4 B O RO IR AT O£ SR B IC A FTIR A, AR, ik
A EBEDIEDPEOPNICE > TR D ~ICRED FR, AEHHOTE, ENEICHE 3255
KRBT E T B HF 4 VIBBRABEAE O LOXEIGE NI EKEA A v (H) OREE s
MUAFA VEHRBEZEERELDEEDEELB,0PP

RicB3 27 F 4 v OLHtIRZORBO <~y F vEICK 3 acidoid (3 w4 1) iIKEHT 260
LS AEHCIREIBICE 1T B H F 4 v ERAS O KIZEICE T 3 acidoid OEH: psshiFo
BLTHAHD EELEONS

ML LTHBOBRO A F 4 v BRERREYOETREIC L) MBORMIC KD R D, BkF
FRAERECE > THET 3 DEZZ 2 BAERICE O THE R SN MO 1008 %00 H
FA vERAE (meq.) FRFEMICET 2 —REMAEEIC DT, B3 24.54, #£24.52,
KA 21.08, 2 22.03 TH B, WFMBTHEDKFELEMHTSZoo LI 27.3, F 18.53,
18-85, 9797% 18.02 TH 5, X[AU K —FAMMYTH B ARETIE 27.54, &56 AT L 21.53,
7% 18.52 TH »tz,

LT Iy ¥, R, BERSFORTEDORO # 74 viEBRERILIEOWY 1008 KR LT
21.03 — 24.54 meq. (V45 23. 03 meq.) OFMICH H WEMICE 1 2 BEEEA LD AN, 12,
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BRI OO T IR OB A B 1E 12.52—27.03 meq. (V15 19. 46 meq.) OHIFHICH D T, Species
WWEOMEST 2N —BICET I L TEO SO EE R 5, REH TEEY &N T EM—IICHD

% & F o Fo Species [ L D WL EKRTFADIICE sTHO A F4 viEBREETRICT
%58, WP ICE T} 13.55—-21.53meq. (¥ 17.78 meq.) THFEMGZICH O T 1
12.54—27. 03 meq. (V33 21. 13 meq.) DEZR L FEINCA T—RICH T MY By ZEEYIC
WltzoEonrFt vEREEBEIAZVEOLHEEY SN2,

FREPHIZHMIRIC 31T % acidoid (Colloid) i & A 5 EEH A S 2 03% ORI
fit 3.1-3.6 (P9 3.50), BTk 3.6—4.6 CE¥ 4.05), MTIEHY 3.0—4.6 CE
3.80) THOHF+ vEHMBSELOMICEEDH 2 ERALEDONE, BILEON F4 vk
BEMNEDTAEFOEMPH GMALIAKK LTI F4 vBRAENS LS &20% KB pH
ZETT 2R NAEED N5,

R pH GHMORE a4 FRoBEHEOREICHKRL 2O pH O TFIRBICE Y 284S
BOENLEXRTEDEEZ B,

LT SRR (it o (Root colloid) (3 —fkic ffE#IC . LT % & Bt
K#E H) ABREBELTHAT EMREREONE,

vV ¥ ®

¥, R, R, BRTORMTRESIC S0 TR (Root collold) @ 4 F 4 v EREE ST DR
pH % Utc, Xk TWIICB T 2 BH/AEORFAEEY &L —F4 IV TOEBOIEES &
=72,

RN F 4 v B A RO Species 1< K O XATFHREE (44, KFEET) ICX > THIES
BMEHRARAIC B TIREOWY 1008 MY ohF4 vyEREEIL 21.03—24.54meq. TH 1
ZO%EMpH 3 3.4-3.6 TH -7,

B, B, R, BREOETHEMOBO A F A VEREE g THEYICHE LT oA E
UVMEE R LB R BRI E BT BRI A T 2 ERIEICE T 2R D A F A4 v itk
KERIBBICH LT —ICKE 2@ RAEED SN B,

XIRO 7 F 4 v iFhEe &% pH oK >0 T, —RICBREREOMD 56 pH Z #
LY, HF4 viERERA R &R pH IR 204 ED S,
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