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Factors affecting Cold Resistance of Tree Seedlings. (II)
On the Effect of Potassium Salts
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ABIIL B BEICR TIT VW00 B IO JHic B+ 5 EIPTH O~ T, ET-HK
ﬁﬁ@ﬂ%&ﬁmﬁ5%@b%¢,1&%%&MK§k®ﬁﬁkﬁzBﬂk%ﬁ@ﬁﬂ%ﬁ%
FIFRESASR B CME IR, BB LS ROFERLN 5 MM LRK, BT e @FE
T ANIHKMNEHE, SABHEERCHL, BUoErKTs.

RBEERCHE

1 B 3 BB OB L F b B IR &, RO IR AR L &
Hiwge. W= < Picea jezoensis CARR. /MK, b K~ dbies sachalinensis FR. SCHM. 52
RFE, WM b & Picea excelsa LINK. I, . R % Cryptomeria japonica D. DON. FKHEE,
VA 3 ‘Chamaecyparis obtusa SIEB. et ZUCC. §A5E, 7 b~ Pinus densiﬂora SIEB. et ZUCC. X H EE,
7uv?ﬁ@ﬂwwmmeuﬂmﬁ,axammmmcmmw8mn%ﬂ§@8@f®a

2 =Yy, b Fvy TRIFARIZMME Sam, N 11 OMEIREETT IR AS L L,
o 6 FEHOMETIE, MK 16cm, NZE 351 O WAGNER KK Y FEFEH L. LHLT
BRERE D IRTRRE 20 i E R L %

3. HRTHX TOfdor < Y S IFHICH 30 FIHRTE L, BEEiTv», ROkE ks
wmﬁﬁbkﬁﬂﬁﬁmﬁﬁwk1an®EéKﬂwkHWDLK%ELR-4m,7x@#ﬁ
FEWOE D W EEHL, Z0E 3D 3em & L. COMIKER L AHUK L L 7 54788
i3 Smm HoSH, o 7 HEOHIITE Lomn Ho 2t~ > /L b 0T =7vy, |
PR~ Y TREFRASONMEZ 85cm T, 1o 6 FMOMITIX 15am THS. T ORIKETE
BRI BEG LOBCE L 12 A Wk kkEifv, Ron vk,
BRE L7237 7 4 VPIcEL, RBEBERICAS 74 v TRHbLMEER L. Z0
BREMOE 215 7 1 o THET 2 HMETHERL 2.

4. APREOETO 1 FHE Y OBER, BEA, B0, BRRcCKIBEMKB, 1
FRE ) OB ABIZE 1RoML.

BB R - A ER TR ATRECE LR, WHeHg 2fiok. K- AHHTE
FPFeYTERTH4H, B e Tix6H 300, 7A~YTR6H16H, revYTiX6
B 17T BT, BRI KDIERDIPIE N BUHIC K~ AV ERNBET LTk, ROBRX
BRI R 2 BRI L IR EB Y EH L TR b 0T #—-AEMHBE=Y >y T®RT
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%1% Table 1
o o of begin- :
B H szgéglg?aztfz- planting germination | ning of culture | No. of tree
Tree species ed,perpot | H i )] B Ji! i s;gglgé%s
(ce) Month | Day quth Day ,Monthi 7 &y¥ )
fﬁ;&ma 2 v 4 v 18 | o 20
]‘j. .;Zhalinens‘is 10 v 4 v 19 Vi 4 10
B voctaa 2 Vel v | s | | 2 %0
=¥
C. japonica 25 v 3 v 18 i1 20 18
- é ﬁoﬁbtusa b _V 5 v 20 v 20 15
7 P domsi flora 2 v 5 v 18 i 21 14
9;;’Zunbergii 2 v 5 v 19 Vi 21 15
7 g Camphora 20 v 6 VI 4 L 8 15

F e VB FERROML. WbAEY PR HIEN 2 BRBE A 2051
BCRERS, TORCHEELHRAL, BHORLHTEIM2 2 HEE M.

5. HERHIEHI 2K, HIRCRINDL. M7 v o= 7 v L 258K,
BRR T >~ =7 RSP L THHERW E O 240 ) OIBFE LR L 7.

B2k Table 2 W 3K Table 3
| M 4fE dne JmaLa s
N ks RS |
Kty f . TR X .
. Solution with . Solution with
Control | Solution | ™ ¢qunfolg Control | Solution | gourfold
solution | IAIOUS | amountof solution | TOUS | amount of
potassium potassium potassium potassium
(mg) (mg) (mg) (mg) (mg) (mg)
NH4NO; 50 36.3 50 (NH)2S0,4 80 69.7 80
Ca(NOs)z 15.1 NH,H:PO, 21.1
NHH.PO, 21.1 KH:PO, 25 © 2
KHPO,4 25 25 KC1 12 89.2
KCl 12 89.2 MgCl: 20 11.2 20
MgS0, 25 25 25 MgS0, 11.0
CaCl: 50 39.8 50 CaClz 50 80 80
FeCl;; 2 2 2 FeCl;; 2 2 2
Ik Ak IRk .
Well water 1 1 1 Well water 1 nou 1

EARCIROMITERERAY, b/ 2L TRROME LR 7T v == 7 58
KL BHERIC T2, 7 AR ZTHUCH, T
DO—Ahi=J~, PV BRI L CRBORRE BT =Tk

B FEHEEL, Ty, sy,

Thx =V,
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KB LT 2HFECE =Y =Y, + Fey pERL, B el chefior.

W 2R RS SRICR 3N B AN BIEE R A O R 4 RN RO S L, B
BOROH 4IETH Y, o 5TE % BB TK Kd HRGEEERC A £ T
B2RLALEXZTEENDG. O IEHOEEREYHE~OHGTRET2HCHEOT, NE
Y MEEEREG N e EERRR R 2 R e R U, IR Y BRI E ARn BRI
3 Il LB 1 RIS CiRA T 2 Mo TR L, i e EE00IE e BRI 1
¥ UBHEERHR 1 oFA, IR 2 NSRRI EERER 2B L, B 4 85 RK 1 ofls
CRATHHCEO TR Lie: FHBBRCIBBEOBR L INZ pHOO & Le. LU THE
Wix 5 BT 1SS L.

6. ==Y, R¥, €)%, THVY, ZATRAFTORL 2N 20 B2 nE 2
AR TR L, Zhlhi E;i%ﬁ?&fl%ﬁ LT, s 2 RpUNCAREL L 7o m Bdshik b

$1mW Fig 1 W2Wm Fig. 2
. . AY R B A+ RIE
BiH  tree species . Pot No. Tree Pot No.
2 X - e species
C.jap oni 7,’71‘?—_" 7 /P'.? 4 -_—_70
C.t o(;t ;; o |densifloral jezoensis 6l 71/8191!10 Camp;wra 6l 718|910
B | BB ‘ H ﬂtb‘ H : A [ H
Month|Day Month| Day|Month| Day| Month'Day|
VI (20 WU (21| V[ |24 W 8| —
s0) VI | 1| W | 4 ﬂ — s [—
W |10] |1 4| B | ——
20_ 21| | %4 s W | 7 —|—
30_| 31 W | s — 17| —
—
Vi | 9| W |10 13 —— 27 | D —
= e —
19 | 20 | 23 | — K | 6 _E
29, 30| K | 2 = 16 | —
X 8| K | 94 12 —

Hatching part shows that tree seedlings received each of solutions with twofold
amount of potassium.
The other part, each of solutions minus potassium.
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HHCHRELM LS L2 0 EM5 5 & L. IBREE LB TREEHE 1 RATH 2 &
oL, .

1 RIRGH 2IRIC R 2 BRI B 2 UERR TR LIER L 2B e BRkL, A6 Y
SR BERW CHET LR L E%RT 5.

zYy=y, R¥, %, THY, rARTOMBHEERR Ky MRED, IR Y.k
FHRWE (R Y VR 2, B Ve BUEERIR (R MRS, B 2 R (K MREE4D, e
4 HIFERH (Y Y RYED) THELLDOEMR, H10EEOXY rEHvbN AR E S,
HBrORY PRELTSBEOERR (XY PHREL X b.’ﬁ“/ PEEOSECES SFBOXEY M &
CHEBOBEEE FY M EECX IV EY 1 REIOCESLSHBOXY ¥ ¥ERT50LL
TS H LT 5.

L LCHAROBRBRREEROBRHBEC L, K7 F2HEEM L. BicxY M
AL D 20HTH 5.

PR RBESRERE, B e, 7w~y RREBCKD) BERARIKR L DT,
198k b 5MIcE S SHMOBRERCEBR YA RORXITH . £ic L, B Bfic
ey b 2HOME L 1 fHOF ~ A B3 b 0T, BRICH Ry Mt A3
ED 0TS 5. :

7. HBIRMTHTH, MTSEOBRANRCEY, BHELOR LML B
ROl EokE, RERER 4RomL.

1% Table 4

weEE °C wmE °C
___Temperature °C_ | ____Temperature °C
B W e K B A e K
Maximun Minimum ] Maximum Minimum

6Ji21h ~ aou 22.5 15.2 8 f‘}éﬂ Lt ool 32.4 232
TH1H ~ 10H o 8 A2(H ~ 31H

July 1 to 10 2.6 18.1 Aug. 21 to 31 28.5 19.1
7.)1311%;[;1 oy 21.0 202 ? ée;t.ﬁl i 276 178
7R21H ~ 31H : 9 H11H ~ 20R

July 21 to 31 3l 24 Sept. 11 to 20 2.7 16.4
8H1H ~ 10H ' 9 A2IH ~ 30H

Aug. 1to 10 336 2.7 Sept. 21 to 30 20.3 12.

8. TN BIERE LML O 140 TN L0 B CABIBILERSHANS 4 (KH50
HSIC AR, FPEINE £ B L e,
FESY, B P e, 20wy RRGIGERBSIROGBGHE (—20) CASEL
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DI B ORIEE RAELOROT, ML Atkc, BECRW LROKESiETER Y
UL 0TH 5. cof4MRSEOBMHOBE I N ICKOTEH I OMRBHRD 5D,
TR EGBEROFCRIKT 2. KIRENEE & ¥ CERBA R M RO TRIFEIRIE ¥ gz
L, LB DN EEESY bl Lk, zoKEEBIRN b B REOEC R
+3%.

T b OB R GRSICASE L O 7RH, ik 2 ANiic & ROBFREEL T4 ROBERE
THER L OBBR L FR AR KO THNE Lie. SBBCRIEE LV, T
BEOK RO, ST TI A ZIEL 2. o '

9. (EESASHIC A £ K~ 12X DHORD, =N EFIR L L7 30em x
20em X Sem OWEIPAZE <Y FCBML, EERMrfiRo%k. =Y vy, FF¥Y, bVE,
2%, ZrYTRHVENY PE&E21H5O0THD. A¥, Th<Y, ZATRExA

Y20 0RENL, 2 R EIRER 21T 0%,

R B &R

1. =Yy=viEinwe

W5&k ==Y  Table 5 Picea jezOensis

P fEEs 1 HEES 2
AV b FERERE _ Exposure to -8°C for-30 min. Exposure to -8°C for 20 min.
T OB Oumotic | (JKE | wiwr | mess | (JPRE | meprm | atems
Pot No. | pressure seedlin 25 No. of Percentage seedlin s No. of Percentage
sucrose mol | "ghilog | survival |of survival| e’ | survival | of survival
1 0.14 11 3 a7 11 10 91
2 0.12 14 4 29 14 i1 79
3 0.14 15 3 20 14 12 86
4 0.16 15 5 33 15 15 100
5 0.16 16 1 69 17 12 71
6 0.12 16 6 38 16 10 63
7 0.14 13 10 77 13 10 77
8 0.14 20 17 85 20 15 75
9 0.16 15 9 60 14 13 93
10 0.12 15 7 47 15 10 67

CEPETE 1432 9 3 18 HAMR SE L b 30 MRS AR LoBekillcds. Kils
DORER —8°CTds. ZORMREINE " BRI TR Uk SRS ALIZ8 20% kol &
biZErESs <, BEUEEER TR L 1 uck ¥, IR 4 335 O Ui b 3Ri% 69%.
OETHELRL, HREYRCT5 5oy i CRROBM LR
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IO & Ric Le S FBOHRHRETIX, T/ 24 10X D 20 ARNE 2 fH58E D
WML e SYAAT, AA(E85% LR L, KRTTH, SHOML LD, AFTH, ME
B 21} 7 6 SRR AT RN BB L0 e 10 e B, ZzodiEREn £ 38%,
47% Td 3. .

SEEET 213 9 77 20 BB 1R X b 20 SIHMLIRSIC A SE Lo TRt RTh 5. 15
BROEET ~SCTds. TOHRLALC, BERKERCTS 1L ) 5BcES 5o
XY b OAETEITEEN LI LE L B EokC KL, MERRFNE RICT 5 651 b
105IcE 2 S5 oKXy FOAFREENLIEZL RV, 15X ) S RCEIHRR Y Ricd
% b floRY P TIRNE 2 HBERECRETMIER LTk o/ 4 380 LROKIEL A FikR
T, MBI Bic 5 65X b 1058cES 5 fHo R Y +TIREKHEER 1 k4 i
CMBRI E TG 7e R Y O &AMEIEE L, AR CEFRNCMBBREZE b0k
v, ZNBSFHOFEY FPREOLOIXS A8 H X b 20 BN L3 7 95k 93%
TH 5.

REIKEN L 2 (RGN 4 AT THIR L7 430 5 kS < 1c 0,16 mol T,
AT PO Y BB 20 72 9 5 b RikI4ER 0.16 mol k577

INBHORRERALTE2SIC, ML SRCHEIN BN EEENL, X4
BB LG 2N B ORI R E VWL A5,

2 FFIYEEHWT

Be® tr~vy  Table 6 Abies sachalinensis
. {£Ek®  Exposure to ~6°C for.1 hour
" T BSEREREIE -
Osmotic pressure 3 < B & 18 & B EfR %
Pot No. sucroslg mol No. of tree # . Percentage of
seedlings chilled | No. of survival survival
1 0.10 9 2 22
2 0.10 11 0 0
3 0.10 13 0 0
4 0.10 14 . 3 21
5 0.13 16 3 19

9 3 11 B2Fgi 105 X b 3 —2°C OLIRHNEIC ASE Lid eSSt R 5070
T, ZOBNE 9 H 1 ARBCEEOR WS IIASE LY. KRESORER
—=6°C Td 5.

IR 2 B 28tk REFEO—HBEN LTS LR BNt & A4 AHO ¥
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2 ve.

IR AREO Y, fERRETHE L 2 25 SHMOMWMR T RTERICHIEL, 15 4%
SRTRMDH TS 2hFEO—HIEA LT BHN 2B 2 Enlike. L LTATHRE S
fHoXY PFRA LH LK 20% MIFTH 5.

BENGE 1P 285 38 4MI%C 010mol'C, 5YHMICE < 013mol T

CHBOMEL DFNE b Fv Y @MBEOREEABEBESEC AT 305 M hoRRE
WA AN A CHERIENE 2 2 5L M.
8. BHrvreHnwT

*7 x BArve Table 7 Picea excelsa

’ . {EEE® Exposure to —6°C for 1 hour
AN 3 BBEAERAE .
Osmotic pressure 4 3 A M o A B A %
Pot. No . sucrose mol No. of tree . Percentage of
: ‘ seedlings chilled | No. of survivsl survival

1 0.14 22 5 23

2 0.10 34 7 2

3 - 0.13 21 3 14

4 0.14 2 13 46

5 018 31 13 42

EEEEMORIIE 9 A T HART9MEX b 105, 9 A 8 BUREHI11BEX b 3K —2°C o
EEGBRCASE LT 2 FC KO THIEL R 1070 T, 9 4 B35 128X b 1H5
—6°C OBl AT LD TRHRETS %.

RKICHWTRET 21, B, IBERRTHE L SR LEL, zosfdr U%s T
5. KRTMEY: EEHETHER L2 2H0 21% T, b EFEOEWOTINE 2 535K
THELKABED 6% ©, diEzhckl.

%ﬁﬁ@%ﬁﬂ¢m%ﬁén%mmoi®ﬁ%¢h2%ﬁ%ﬁ<,mgoﬁwﬁgfbo
7o S BRGSO E R L 0.18 mol T D%,

T BORMEL DB b e LI RERORN L WEACBRBNL O AT, Wbkt
NEEDHEEMD.

6. AXEFEWT
FIRBEE 1129 7 26 /4R SR X D 103[] —8°C o Sc A% e L H TR TS 5.
CIRPREL 2329 28 R/PAR3IE L D 5 530R) —8°C OIIRBIC AR Y LD TIHIR TS 5-
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WSw =¥ Table 8 Cryptomeria japonica’
B B R K 1 . R 2
AR et Exposure to ~8°C for.10 min. Exposure to —8°C for-5 min.
Fom | DHRE oW oA p
. Osmotic N(’)‘ of tree kRt Xz -4 N(; of tree EAfERE Lo 34
Pot No. | Pressure edlin No. of {Percentage seedlings No. of | Percentage
* | sucrose mol chill edg survival | of survival chilleng survival | of survival
1 0.10 14 2 14 14 13 93
2 0.06 15 0 0 13 13 100
3 0.07 15 0 0 14 11 79
4 0.10 10 0 0 11 11 100
5 - 0.12 14 1 7 15 .15 100
6 0.06 15 2 13 15 15 100
7 0.06 15 0 0 14 14 100
8 0.06 15 1 7 15 12 80
9 0.08 15 1 7 15 14 93
10 0.06 14 0 0 15 14 93

IR PE 1 LIRS M 2 & P BT 210, HKEEHE 1 TRERY FOBRARBALE T T
HFELicic K L, 1KBIEM 2 TRIEA E TN COREBERLTES. CRERDZLEEY b
OO ERERE —8°C oBa IR 5405 10 4lcd 2tz b d.

z 1 5 ORINC b TS5 O B IO R CHIMORE 5 HC kD, = FHORE
PESWREL R RV, BEEEFRRCRTEbN2MBOR X b S INBRR L TTox%
A O EERS < XFNIRE TR AT O R LR L 258 e o ks
FZ3ticEbNs. LHLBEREATTHMBELRAEN KXY FOoEERE X
BED, 9WAEEEIED, 819 X b 20 BN L 2 72 10 R E ) LTS 3.
IERHABRTIX 2 BREAE T 0.06 mol, 5 JAT 0.12mol %577
5. & JFEHWT .

OCIEEEER 11 9 13 20 HARGR 1BRAR X D 20 53 —8°C ofifistic, {RIEIEE 212 9 )9 22H
k3L b —8°C oIS 20 FIARE L O TR TH 5.

IR 1 LCREM 2 & L BT 2ic, 29 35RO EFE R OOMIRERRROM
CHROZELRTLISMNE, Mo 8o +XY + OAfFE T EEIRE 1 & 2 Lo RTRE LR
BB EHE R

EIREA LI R D3RR e RicT 5 1R ) 53RcE 2 5 BHO XY FegiwoiEy
P, SHFEORIHNORIET 3% LR, 45 SWohckEic61% Tos. 3
BRIERL B, 15 AR Lok 14T 7% LR

INEASEONM L Ric T2 658X b 105/ E 2 SHHIOXY FTIXTHASHL D 20 HY
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WMok /%  Table 9 ‘Chamaecyparis obtusa
& R 1 mea i
EY b TEERRE _Expos~ure to -8°C for 20 min ‘Exposure to -8°C for 20 min.
OB osmotic | \PAREE | nyermc | ktros | (BRORE | wgepm | sfems
Pot No. | _Pressure |° . ilings No. of | Percentage seedlings No. of | Percentage
] sucrose ﬂo\lﬁ | chilled survivarl | of survival | chilled survival | of survival
1 0.10 15 - 11 73 15 9 60
2 0.08 15 47 14 2 14
3 0.08 15 7 14 8 67
4 0.13 15 10 67
b 0.14 156 10 67 14 7 B0
[ 0.07 11 2 18 12 2 17
7 0.08 13 6 46 15 b 33
8 0.10 14 3 23 15 4 27
9 0.10 14 1 7 14 2 4
10 0.08" 15 1 7 14 1 7

MBESHE T 7o T PR R TZOAAIL 46%, RTS8, 6oL AEY, 9% 10z
NEN 144G 1A, 15RPVROEFFRE R 720 CEAFERIKC T%TH 5.

(CEEERT 2 T 1 B RTA AR 60%, 253 b B 4% TH 5.

IS RO ¥ Ric 35 S5 EBoKY PO, ERE 1 @8 T ERRT 2o ER
33%, 103 LB 7% TH 5.

BEKY, BERRLRCTS1%Y 0 5BCES SHEBOEY MW TBET 3K,
B, 3uEdic 0.08 mol TRLMEL, 53014 mol THLE V. MBLHOBM Y Ric+3 58
o Ry T 65 0.07 mol THRIK, 858 9%k 0.10mol THETH 5.

N BOHBRCEHWTBET S, SROMBRALZT 2HNOMEBHCcEHZ D, TH
5H X b 20 ARIMBAREL 5213 7 id, MoKl 20 BN BRI 3210 7880 & D gk
EBEREMS.

6. ThH=vECEWT

2

R 13 9 ] 22 B4R 31X ) 20471l —8°C O RIC ARE L1 THAIHRTS

b, (UHEPEEE21X9 4 26 Bk SWEX b 16 43l —8°C ofiisic ARE L » THLSRTS
%.

IR LiIcE W BB T 21, HREERICT 2 SEHORY Tk 1 IRATSRR LK
{17% T, 33k LEL 3% TH %

INE ORI E ST 2 5O XY FORTHE, 100t 17% TR b &L, 63,
8%, 9IxIic 8% TR LKW



%10% 7~y  Table 10 Pinus densiflora

(91)

Emm . A 1
A b e N _Exposure to —8°C for 20 min. _Exposute to -8°C for 15 min.
® B\ Ounotie | DA | wprwm | s |(JOER D wpnm | st
Pot No. | pressure seedlings No. of Percentage seedling No. of | Percentage
sucrose mol | ™ ;o ed | survival | of survival chilled survival | of survxval »
1 0.08 12 2 17 14 4 29
2 0.08 12 3 2 13 4 3
3 0.07 13 4 31 14 3 21
4 0.10 14 3 21 14 4. 29
5 0.10 10 2 20 11 2 18
6 0.06 12 1 8 13 1 8
7 0.08 12 2 17 12 2 17
8 0.06 2 1 12 -3 2
9 0.07 13 1 8 14 4 29
10 0.06 12 2 17 13 3 23

(BRI 2 OIERE Y BicT 5 bFMIOEY FTIE 258 31% CAMFER AL, 5318%
T b K\,

IO F Bic T % 5 FiFOAY P TIX 9RAGFERLE 29% T, 8ok
¥, GRAGEET 1 OBA L [RANEE 8% TRIEL RS

BEFIE 1L D SRCE KRR RcT 2 5 HFoORY P TR 3HERET 0.07 mol,
4%, IO ¥ Ric 35 SHFOEY F TR THR
0.08 mol Gl 63 83 103EEIEic 0.06 mol THALT B .

zh b oW TBET e, HRRERCT 2L MBERHED S KD,
B OB Ly 7 3 F, 5RO XY FOATADIE 10% PIHCIEE 5. NEHH
By Ric 284, Wb 65L D 10HcE 3 5H O AY FCREFIEIMERILE ZT
Pe 6RO AR O WS, MITTHA LD T, ZOLIIHEDRR 10% MIHCIER B

7. Zu=YEHEWT

5% 0.10 mol THREHTH 5.

Wil o<y Table 11 Pinus Thunbergii

Y R BB RRREE I fRiREA Exposure to -6°C for 1 hour
PorNo. | e | Rolofiee | (EEEE | porcentcor
seedlings chilled - O surviva survival
1 0.12 9 2 22
2 0.10 13 3 23
3 0.10 15 1 7
4 0.12 15 5 33
5 0.14 8 6 75
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RIRIEMORRE 9 79 HAai 10042 X b 14 —2°C oEEEHSRCASRETLDL T
WRLA LD ORBERY P CHREHRE LEHRTS 2.
QR 14 BRTI2FEL b —6°C OMEBE T T RIEEEN ¥ TR0k LHLTH
OIEO—BWATOHIEL BN TIES L O LA LRBD, ATFAEO PN 7.
RiCHRIE, IR TR TR U2 SIRI D AP 8E <, 154G LARD &AL
OleDHTEMNER % THS. KTLHK 2HONE LD, MB4ETFRTHF LRI
fri*—kﬁé‘xﬁc bR 5% T, RTREFK 4RO 2450 Lol xR T
BERE 29, 33t 0.10mol TR BME S, SRR HH 014 mol TH O
ZhEORRCHWTHET 5, 7e >y HRMBEERCHRNINZHCKD, 20
WEETR L2 H TS
8. 2AEHNT

B2k = Table 12 Cinnemomum Camphora

iR 1 TREEA 2 IEiiRa 3
Exposure to -8°C for Exposure to ~5°C for Exposure to -3.5°C for
. % 3B W _ 7 min. ! - 8 mln. 50 min.
E | TRE g ) a ey e Z)F a3 |m 2| 4 et
Oumotic | w8 | 5 |42 |s3S| 45 |#§_ | myS| #5 |#E
Pot No.| pressure Bg & ] 58 £w B & =i
sucrose mol *qs __E, 7&“8 # §E *uaé "3 & §§ *qs:g *"5’ E: §§
wo¥ | WS | %33 BB | WS %IH | WMsB| WS | wEH
1 0.26 15 3 20 15 14 93 14 9 64
2 0.22 15 | 1 v 15 14 93 14 8 57
3 0.22 15 2 13 15 14 93 14 10 7
4 028 15 6 40 15 14 93 14 9 64
5 0.28 15 2 13 15 15 100 | -15 |
6 0.20 15 1 7 15 15 100 15 v 4
7 0.20 15 4 27 15 15 100 15 13 87
8 0.24 5 | 5 | =3 15 15 100 15 60
9 022 15 3 20 15 15 100 15 13 87
10 0.20 15 3 20 15 15 100 15 14 93

KHERM 1 98 28 RAPEE SHEX b 743 —8°C OB A%d L TSR TH

MR 212 9 )] 29 HAPth 22 X b 8 43 —5°C OIS Ic ASR¥ L D TRAELT
»3.

IGEETT 2 CIRFRA EHPET DB <, RARINEE D0 T, IEEMORR,
PEL TR L YORO 7O AP AR TR 3 O BB L 1T 0%, KEEM S & 9 H 30 B 453,
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10k & D 50 3] —3.5°C oS IC ABE LB THARKRTS 5. \

IRET L c VW TS T Bic, BRRYRCT % BHOKY P o), HBRheds
ANBMBOBROR L PWMB Y HERRTHREINR 2HEoEFERRLEL, 15Epl
ROEHFARERZIED T, ZOEFFIX TS THS. 4 40% TR G

NI & BT 5 5 MoK Y b TR, ATEH8 3 2 H X b 20 BHNBRRE
B e 8 RIRAETFRIRK T 33% LKL, RTTHTH»%. THSHLD 20 BIEMBSH 5%
72 6 Bk EATHEINT, W T% TH . ,
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Résumé

Tree species used in this study were as follows: Picea jezoensis, Abies sachelinensis, Picea
excelsa, Cryptomeria japonica, Chamaecyparis obtusa, Pinus densiflora, Pinus Thunbergii, and Cinnamomum
Camphora.-

P, jexoensis, and A. sachalinensis were grown in 11 capacity glazed pots, while the other six
tree species, in 3.5 capacity WAGNER’s pots.

P. jezoensis, 4. sachalinensis, and P. excelsa received nutrient solutions containing nitrogen from
(NHy280,, while the other five tree species, from NH/NO;. The chemical composition of
these nutrient solution was reported in table 2 and table 3. '

Solutions with fourth amount of potassium, and solutions with one half amount of potassium
were made by mixing solutions minus potassium in control solutions. Solutions with twofold
amount of potassium were made by mixing solutions with fourfold amount of potassium in
control solutions. _ .

Pot No. 1 in table shows that tree seedlings received each of control solutions.
Pot No. 2, each of solutions. with fourth amount of potassium.

Pot No. 3, each of solutions with one half amount of potassium. -

Pot No. 4, each of solutions with twofold amount of potassium.

Pot No. 5, each of solutions with fourfold amount of potassium.

In order to test the effect of potassium supply at the different stages of growth upon the
cold resistance of tree seedlings, they were supplied with each of solutions minus potassium during
the entire growing period except 20 days when they were supplied with each of solutions with
twofold amount of potassium at the different stages of growth.

The plan of experiments was reported in figure 1 and figure 2.

These nutrient solutions were renewed at intervals of five days.

The H-ion concentration of these nutrient solutions was corrected to 5.5 by the use of HCl
solution.

After measuring osmotic pressure of these tree seedlings by means of the method of
plasmolysis, they were traﬂsplanted to vessels of quartz sand (30 cm X 20 cm X 5.c'm), and were
exposed to low temperature.

Results

1. All the tree species except P. densiflora grew more hardy to cold with the supply of
high amount of potassium than with the supply of low amount of potassium.

2. C. japonica grew more hardy to cold with the supply of Potassium at the early stage of
growth than with the supply of it at the other stages of growth. P. jezoensis, C. obtusa, P. densiflora,
and C. Camphora grew more hardy to cold with the supply of Potassium at the middle stage of
growth than with the supply of it at the other stages of growth.

3. High osmotic pressure was related to the supply of high amount of potassium. Osmotic
pressure of tree seedlings made higher with the supply of potassium at the middle stage of
growth than with the supply of it at the other stages of growth.



