HOKKAIDO UNIVERSITY

Title DY I%FL & O OMERMEICKRIEFTBRREOXE
Author (s) S, 15%; IMAKAWA, Shigeru; RA, & th
Citation LBERERFMERBFRERS, 26, 93-97
Issue Date 1989-03-25
Doc URL https://hdl. handle.net/2115/13401

Type departmental bulletin paper

File Information 26 p93-97. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




JLHRE R R

)2 T Lok ) DRI K

4

(ALiEE A R

JRH

RS EE 5526 5 0 93~97 (1989)

TT BREROVE
33
gy =22))
ke

(At A2 B o B ST B S R 25 i)
(1989 4¢ 1 A 24 H-%8)

b

i

TEOETRE & 5% M, FHICERFE L NHE
FRIZOWTIEEEIC & IR T ILTE N, )
PaBHCET A Lk LT, WaY®Y, EDGER-
TON?, ££E5LY, WLLY & X OWEHH 5,

Pk Z DB ILEE OFELKEIZ BT 2 ED
HABERROBEER2 LHML, wmLon<T
VBRI ENED S MR - T bid, FE
R B OB R O R PSR SE, {RIRIEIE T T
R P lRIc L - T, &EOBREL LR
DERAUMEIELND LIk -TEL, L
L, LIFLITHYsR TR L - T,
FERWNBEORE & BIEF EFEICIT) 2 &2
W

FZT, B v I oW T L KSR
WHRELEINTZEICEBL, ZoFHECL-T
EEIELVANUEFHEL L LEF I AL
A T amMEEOREE KL, AL

o2 OB RIS LN o 2, F
DFHHEEFEROMELHRET 2,

MR U A%
EEAEAKN BEKICAFLE 25—% >

7T e A D TAEENRG) KR, BAREML
L8 moEIICYNES2, 6 A20HET
BRLZAKDPTEFTRZELLDEHW,
EEAHE 1/2000 a7 7+ —F o FEER
11 [ EEARTIARZ AN, BERICEGBERL 2h°
56821 Hab 11 A 10 B, 523 AT 5 £
T, PO TREEIT -2, EEROMKIZFOM

F9 % %#2 | C Table 1 (2RI ERBE LT 3
Loz, 8% (N)IZ8H 16 H F Tla—ic
100 ppm DEE X L, Z1LEF3RICHITA=
100 ppm, B=40ppm RUFC =0 (EEHR) L&
B2 D752 ik > THEEF BRIk
FEL7 EF RO NESE & L Tit, 100 ppm T
1355, 40 ppm TIBEETH L & ) DKM 442
T rh ], BERTHLNKREBTIREL LD
D ETRIN,

HEERIZ TABTCESL, KoO#E s pH nFR
B2 0 1 BAT» 72, BB b DKRGEFRE L
Ry FHRANDOFAKDFTAZY Cl2diz Ry Mizs
2EAMT Tz ds, ROWKD 72612 HEHFD
T 20T, 11 [ DKM 2 AT D 2 OfE
PROL DIk EHo L, FEERIRNEIND
DA, o pH 2 2R T 50T, Bl v inz <
pH %5 ~6iz#RTaLi1cL7

NIRIRERE 1 ARy 1HERICRIT 5
NOEZMZ 726, EFHMP 7 EIzHD,
DEFHERIZEEXSTHOK Y + (EBDFH 72
KOASTDBLDEBEATE) b LIEFEWNT
TAEFRIDNOBRELFN, TN2LVELLE
LBIWTIRIN&EZ KD 72, WO NI T TR
ThoLNTT =/ —IREBECERL 2,

FLIVERBAE ZRXL»LEFNZAH-

LoZnFn S EERERY, BEL LT NToOH
Li)nkEngitc#H~, 8H 16 H (NG E

IEEOITEE) Y10H2H L g 9 off
EFELIZEIEL &) DRE2DOELZRDI,

FLrIREBNIER (N, P, K) 8HE
ME ZEXH»LFHLIHDAEARRKRENZA-7210



94 B R R R

i

8265

Table 1. Composition of the culture solution
Nutrient element N P K Mg Ca S Fe Mn Zn B
Concentration(ppm) % 20 109 30 100 40 1 0.1 0.1 0.1

Nitrogen is contained as Ca(NOj), and KNO,.

% A=100, B=40, C=0
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Fig.1. Seasonal change in the amount of nitrogen absorbed by a tree for a week.

Each column shows the average value of 5 trees.

A : Trees grown in a solution containing 100 ppm nitrogen.

B : Trees grown in a solution containing 40 ppm nitrogen.

C : Trees grown without nitrogen.

% Trees of A, B and C were grown equally in a solution containing 100

ppm nitrogen untill August 16.
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Table 2. Growth of shoots

Aug. 16(a) Oct. 25(b) (b)-(a)
A 335 cm 421 cm 86 cm
B 313 388 75
C 333 395 62

Values are the total lengths of shoots per tree.

Table 3. Contents of N, P and K in the cor-
tex of shoots.
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Table 4. Occurrence of freezing injury on shoot sections
A B C
Temperature Part
Cortex Xylem Cortex Xylem Cortex Xylem
T
Control op 0 0 0 0 0 0
Base 0 0 0 0 0 0
. Top 0 0 0 0 0 0
—10°C
Base 0 0 0 0 0 0
. Top 2 0 5 0 3 0
—15°C
Base 3 0 1 0 2 0
To 10 0 10 1 1 4
—20°C b 0
Base 10 10 10 9 10 8

Number of injured sections in ten samples.
Samples were prepared on November 15 and treated on the next day.
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Summary

The shoots of ‘Starking Delicious’ apple trees grown by water culture at the different levels of
nitrogen fertilization were frozen at various temperatures in order to confirm the effect of nitrogen
fertilization on freezing resistance.

Three groups (A, B and C) of one-year-old trees were grown uniformly in a culture solution
containing 100 ppm nitrogen at first and subsequently transfered to solutions different in a nitrogen
concentration in the middle of August. Since then group A was grown in a solution of 100 ppm N, B
in that of 40 ppm N and C was cultured without nitrogen.

The growth rate and nitrogen content of the shoots were in proportion to the nitrgen concentration
of culture solutions.

At the beginning of the winter, two sections of 10 cm length were cut off at the top and the base of
each shoot and frozen at —10°C, —15°C or —20°C for 5 hours.

All of the sections survived freezing at —10°C and the cortical layer of a few sections sustained
freezing injury at —15°C. The cortical layer of all sections and most of the xylem of the base sections
died at —20°C. However, the difference of freezing resistance between the groups was not distinguish-
able under the conditions of this experiment.



