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Samp les

Extracted with 20ml of 80%—methanol
Concentrated in vacuo

Aqueous phase

Extracted with ethyl| acetate

I 1
Aqueous phase

—
Ethy| acetate phase

[
Aqueous phase

Aqueous phase
Adjust to pH 3.0 with IN-HGCI
Extracted with ethyl acetate

Ethyl| acetate phase
Extracted with 2% NaHCOa

Ethyl acetate phase

Concentrated in vacuo to dryness
Dissolve with ethyl acetate

Paper chromatography
(isopropanol :ammonia water:water=10:1:1)

Fig.1 Flow chart of auxin extraction.
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~TH20 A TIZ5.4~6. 0t 2Ry DL, 8 54 H
~9 A 21 HTIBEREROB 58 51 3. 5~4. 2 1

Table 1. Influence of sampling dates of runners on survival rate in shoot apex

culture of strawberry.

Sampling dates of runners(Day/Month)

No. examined

23/6 717 20/7 4/8 18/8 1/9 21/9

Survival rate(%)
1993 50 80 86 84 86 82 86 82
1955 20 85 80 90 80 85 85 75

Shoot apex was cultured for 4 weeks on hyponex medium.

Table 2. Influence of sampling dates of runners on plantlet growth in shoot apex culture of

strawberry.

Sampling dates of runners(Day/Month)

23/6 77 20/7 4/8 18/8 1/9 21/9

1993 No. examined 40 43 42 43 41 43 41
No. of leaves developed 5. 3a* 5.2a 5. 3a 4.9a 3.7b 4. 0b 3.8b
Plant height (mm) 7.5a 7. 3a 7.7a 7. 3a 8.4b 8.2b 11. 3b

1995 No. examined 17 16 18 16 17 17 15
No. of leaves developed 5. 5a 6. 0a 5.4a 3.7 4.2b 3.9 3.5b
Plant height (mm) 8. 2a 8. ba 8. 6a 10. 7ab  13.4b 12.2b 12. 6b

Shoot apex was cultured for 12 weeks on hyponex medium.

* Duncan’s multiple range test(p <0. 05)



275

Fig.2 Comparison of two types of plantlets.
A : The early term.
B : The late term.

Fig.3 Comparison of two types of Cells.
A : Short cell type of the early term.
B : Long cell type of the late term.

e gor HLII6H2H~TH20H Tix8.2
~9.6mm Z/RTOKL, 8 H 4 HLAREIE 11.7~13. 4
mm & FL D, B, B b2 1993 F LAk
OMERHIED &Nz (Table 2), Zdk >z, 1993 4%
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DERDE Y 4 7 (Fig. 3-A) Lt Ewy 1 7 (Fig. 3-B)
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ol BRIZSEYOELNEL Zo il Eny 1
T OMIED% S BES PN T 5 2 &2 5B
DREREEZ SN,

—77, B0 RREERCIEE BE»SF/E
BENEL, FIHTREMERDS 0o /- (Table 3),
250z, HHEBOEEZZOFEBIEVGLED >, E
FEOMEMNFEE TR A ¥ 4 7 (Fig. 4-A) L EFE
DEENES 3 E L L7 B ¥ 4 7 (Fig. 4-B)ic kK
BlEnt, Wy4 TDOECEHSHIZT S0, F—A

BEZEEN, IhoDfilEy 1 7T v —HINHT  REBOBEREZEE LER, BLALEIRDSNT
Table 3. Comparison of the number of leaves developed on plantlets between two sampling terms of
runner.
Culture period (weeks)
2 4 6 8 10 12
No. of leaves developed (average+s. d.)
The early term 0 0.5+0.9 0.9+1.2 2.0+1.9 3.4+1.6 5.2+1.1
The late term 0

0.3+0.7 0.6+1.7 1.4%2.2 2.5£2.0 3.8+1.6

Difference of No. of leaves between two
terms (by f-test)

* * ok ok ok fkok

%, %% and %x% significant at 5, 1 and 0. 19 level
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Fig.4 Comparison of two types of shoot apex.

A : June 23-September 21.
B : August 4-September 21.

Table 4. Comparison of two types of diameters
of shoot apexes.

No. examined Diameter of shoot

apexes (mm)
Type A 10 0.26+0. 051*
Type B 10 0.27+0.048

* Standard deviation
(Table 4), W& A 7OEIFERLEOTBEOE NI T
Holz, TNSDBRNBEREDOMEEEDEIC LT
EU7zbDrEZ oM, B4 713 A4 FickHEL,
R — SRR S BEREO b T 2 HEINE W20, &

KHMEL L EREOERVPEAZ D LI TE 2, %
72, AZATROTRORH (T v+ —DFRI) B w
THEEshIbDD, B¥r 4 71388 4H~9H21
HihrE¥oh, ZEEOBERIZEHEOEER TENEL -,
B 5 4 )RR S i BRI ER O SHEY O 4 £ 23]
flani- @M, FabbBEIZIE—-%L, YEwoL
REZEEOFBRBCGFEEZBRBI LD LEBbN 2,
IN6DZ LR L BITCE U EROERDEL
EBVHOERME» S, &5 FBHITOZED BEED» >
EULTwlZ e E2BHsMIZLT,

¥/, BIROBERETCRERREIZ6F23H~8 518

Table 5. Comparison of petiole length, runner length and number of runners developed in
strawberry plants at developing term of runners.

Examining dates(Day/Month)

23/6 77 20/7 4/8 18/8 1/9 21/9
Petiole length (cm) 20.9a* 19.4a 19. 1a 18. 4a 17. 0a 13.9ab  8.8b
Runner length (cm) 45.9a 46. 5a 42.7a 39. 9a 40. 4a 46. 8a 25. 4b
No. of runners developed 5.9a 5.3a 6. 5a 5.3a 6. 3a 5.9a 3.0b
* Duncan’s multiple range test(p <0. 05)
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Fig.5 Seasonal changes of Auxin activities measured by Avena bioassay in strawberry
meristems excised from developing term of runners.
* Relative growth of Avena coleoptile was presented as the percentage of growth
deviation of the sample from that of the control.
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Summary

Effects of Sampling Dates of Runners on Plantlet Growth in Shoot Apex
Culture of Strawberry (Fragaria X ananassa Duchesne)

Takahiro WAGATSUMA* and Yoshitaro UN-NO**

* Horokanai-cho Agriculture Research Center, Horokanai-cho, Uryuu-gun, Hokkaido 074-04, Japan
** Rakunou Gakuen University, Ebetu-city, Hokkaido 069, Japan

The effects of sampling timing of runners on plantlet growth were examined in shoot apex culture of
strawberry ‘Belle rouge’.

Those plantlets sampled from June 23 to Aug. 4 differed in development from those plantlets sampled from
Aug. 18 to Sept. 21. The plantlets sampled at the late term had fewer developed leaves and greater plant
heights than those sampled at the early term.

Auxin activities of apical meristems of stock plants were examined using Avena bioassay. The auxin
activity was highest on the first date of sampling and then declined. These results suggested that shoot

apex excised at the early term would be desirable for i vitro culture.



