HOKKAIDO UNIVERSITY

Title DY ITORHEREHEAE L EOREERDHEHR
Author (s) 2+, t8—; FUKUI, Hirokazu; <3H, % ftb
Citation LBEREREMAAE, 17(1), 18-24
Issue Date 1990-03-31
Doc URL https://hdl. handle.net/2115/12117

Type departmental bulletin paper
File Information 17(1) _p18-24. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




EREMHTE 17(1) : 18~24, 1990

Vv T ORAHR LBIE L RO R T EROHEY

&+ & —
(A B e A B U )
SRS
Gl B 3 RAS)
A
Gl By 3 R 2 S )
CRRESE 9 A 12 HEH8)

Investigations on the Factors of In Vitro Embryo Development
in Relation to Early Fruit Drop in Apple

Hirokazu Fukul

(Department of Controlled Plant Production, Faculty of Agriculture,
Gifu University, Gifu, Japan)

Shigeru IMAKAWA

(Experiment Farms, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

Tsutomu TAMURA

(Department of Horticulture, Faculty of Agriculture,
Hokkaido University, Sapporo Japan)

L # g

HERUIREORIERLUMMCREREEL TH
B ENELOMEBILL - THEIRTEY, B
DREFLENEROFRETHD EWMEEI TV 5,
L2 L, WEINBAUM and SIMONSY (18 FBHEM S
X o THIR P EASE O BNE L7 & 2B~
BRrb, BRORBETLIPHPEROFERTHS L
TELBRLOCEBRRIT D, BEESY IROKT
EREER L OBREHEMCRE LR, mED
BOBRVBEOREEMICL » TRRDC EXHER
Lz, Thbb, BRAFHIKLERED> B, K
RO H 5 MIEE LFETEE L TR HEDOR
BETRERR DO - DKL, BTEROR
PR Z L b DTREEALVBREI R, FFE
i, TORPFERLEORERENE L OBGROEOFR
FRECIZEZERD, RAECH > ELTHIHROY

18

BERMCESSDLDOTHAS LEL, BEEDOTF
EEABWCLEOEAYBEPELIS> L DT D,

II. #HRUFE

LEBERENBESCRBES LTV REED
B A R fo, BEE I A W 7o 8% i X Murashige
and Skoog DALFIZ X 5L DT, pH * 5.8 i
B®, v a830g/l, BXRT7g/l Mz, EESNE
& 28C+1°C, 30001x, B3 H016 B8, F& 40 8 FE ]
T, EHEYR4ERTH D,

1. EEEEPEO®RE
HHE N BRORELSEBTYWMOML, BT2
&, LUBTRORERLEE L, o
LTRAERAGHEESRN GA 100" MK,
BAP10" MK, NAAIOMED 4R %, 1
K7z b 80 Bk &Ml 2 fH1 7, BRCLEEMESE
BT s REREERTE L,



& 47 Akt :

Vv ORMER LBE L O RFTEROHEH 19

2. REBHORLZIENEB L HNAERICR
BTERRIHENEE

Fig. 1 WRTHR & RBR & 0B fRicES %, RRE
DODREOREEETHRE 12~14mm DRE BT
BRoREBOEEFHFOREE 16~18mm DREL S
BFEEHY HL, GA;, BAPE O'NAA %
0~10"5 M OEEECHRINL fo i 2 {131, 7=
720, GA; 35BEE L linliz, K
BEAEIZI13EL, ?LVAHERER, BREFAGRE
EHEEL,

0.4¢
L ]
3 ¢
£ 5
-
- 0.3 fle 8
£ 2
[
g |l &
: “E
S 0.2 o £ 8
o ° 2 g
° s £ £
B (] / * & 3
£ * E 2
Ao} * R
® o 2w E
._.-/:_o‘ 1O

e -

==

1] S b5

0 10 15 20 &E

Fruit diameter (mm)

Relation between fruit diameters and the
developmental stages of embryos in persist-
ent fruits.
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Table 1. Difference in the development of
immature embryos among the
types of explants

Whole Halved  Excised
seeds seeds embryos
Number of
explants 52/80 11/80 2/80
developed/total
Ratio (%) 65 T4 3
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Fig. 2. Embryo development and callus formation from cultured seeds.
E: embryo CO: cotyledon R: root CA : callus

D Globular embryo
Transitional embryo
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Kinds and concentrations(M) of growth regulators

Fig. 3. Effect of growth regulators on embryo development iz vitro.
% : Degree of embryo development expressed by the ratio of the embryos at the
given stage to the total.
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Fig. 4. Effect of growth regulators on callus formation from seed.
* : Degree of callus formation expressed by the ratio of the callus-forming seeds

to the total.

Table 2. Effect of growth regulators on the recovery from the terminated develop-
ment of the embryos in a potential drop fruit

Combination of
growth regulators

NAA (M) 10-° 0
GA, (M 0 10-¢
BAP (M) 0 0

0 10-8 1078
0 108 10-¢
10° 0 10-¢

Developmental stage
of embryos in a
potential drop

fruit
Globular 4/10 3/10
40(%> 30
Transitional 5/8 4/8
63(%) 50

Number of embryos developed/totals,

and the ratio

1/10 6/10 2/10
10 60 20
1/8 1/8 1/8
13 13 13
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Summary

With the intention of clarifying the cause of
embryo abortion consequent on early fruit drop,
embryos or seeds were cultured on various media
containing several kinds of growth regulators.

The development of globular embryos removed
from a persistent fruit was enhanced by supplement-
ing 10-°M GA; and 10" M BAP to the medium and
it was inhibited with NAA. On the other hand, em-
bryos at the transitional stage from the globular to
the heart-shaped required 10"M to 10-°M GA,,
10-*M BAP and 10*M to 10-*M NAA in addition.
Therefore, it is estimated that as embryos develop
from the globular to the transitional stage, the opti-
mum concentration of GA, for their development
rises, that of BAP lowers and the requisitness to
NAA increases. GA; and NAA enhanced the recov-
ery from the terminated development of globular
embryos in a potential drop fruit at low concentra-
tions and were effective to that of the transitional
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gibberellin activity. Callus formation was observed
in the seed containing a transitional embryo and
this was enhanced with NAA and BAP.

embryos at high concentrations. Consequently the
embryo abortion arising at the transitional stage
may be caused by the decline of the endogenous



