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Studies on Vegetative Propagation of Tulip
Ill, Effect of Temperature on the Adventitious Bud Formation
of Excised Bulb Scales Cultured i# vitro

Yoshio NISHIUCHI
Agricultural Laboratory, Asahikawa College, Hokkaido University of Education,
Asahikawa 070

Summary

During the entire period of growing and storing stages of tulip bulbs, their developmental
aspect is known to be fully dependent on enviromental conditions like temperature. The present
work arises out of our attempts to know the favorable ambient temperature condition to bear the
adventitious bud of cultured bulb scales. In addition, the curing and chilling treatments of bulb
preparatory for in vitro culture were also examined.

1) Culturing excised scales of tulip bulbs #z witro, intiation of the bud formation was pro-
nouncedly affected by cultural temperature. An optimal temperature for the bud formation was
23°C when cultured in the presence of 1.0 mg/{ kinetin plus 1.0 mg/! 2,4—D. When cultured at
15°C, the stimulative effect of 2,4—D on the bud formation was intensified by raising the kinetin
concentration to 2 mg//. On the other hand, both of 5°C and 30°C were apparently detrimental to
bud fomation which failed to ensue further development.

2 ) The cultures were divided into three groups and each group was continuously subjected to a
chilling treatment at 5°C lasting for 9 weeks. All of them were continued to culture at room
temperature throughout 27 weeks except the chilling periods. A marked retardation of bud
formation occurred due to the first 9—week treatment compared with the control culture,
whereas no appreciable delay and inhibition of the bud formation resulted in the cultures treated
with the second 9—week chilling treatment. Contrarily, the last treatment produced a signifi-
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cant stimulation of bud formation and further development.

3) It was possible to bring about a distinct increase in the bud formation ratio of the cultured
scale segments when the bulbs were subjected to cure at room temperature immediately after
lifting. In contrast, it resulted in lowering the ratio unless freshly harvested bulbs were treated
by curing before starting culture. Therefore, a necessity for curing to initiate the adventitious
bud formation of the cultured scales seems to be unmistakable.
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Table 1. Effect of different temperatures in combination with growth regu-
lators on the adventitious bud formation of bulb scale segments
cultured in vitro.

Growth regulators Percent of
Temperature (C) (mg/L)
Kinetin 2,4-D bud formation
5 0 1.0 0
1.0 1.0 0
1.5 1.0 0
2.0 1.0 0
15 0 1.0 0
1.0 1.0 13.3
1.5 1.0 31.1
2.0 1.0 35.0
23 0 1.0 0
1.0 1.0 48.7
1.5 1.0 33.2
2.0 1.0 26.6
30 0 1.0 0
1.0 1.0 0
1.5 1.0 0
2.0 1.0 0

Culture started at Aug. 30, 1978 and data show the results of 13 weeks after
inoculation.

TEOWEBLEZ LNAY, INF TOHEEFEANTIT L » Twizizd, [iROBIEIC L 288D
FKENLDEEZ LN D, FZTHEIFEBECKEZ2FEHAL, HERE> —FICRkb, TEF
iz s LIFTHERENHBEIZ DWW Tl B1ERNTEC, 5°CTTEANVADERITHT
N AR LN B, REFIILERENLH - 72, 15°C T3, kinetin EEFFHEITAEF O
Bl BAFThH 1), 23°C TIL 15°C D4 L 12z, kinetin 1.0 mg/l DA NEF ORI EGT
HN, 2.0mg/l TIHMET L7z, 30°C TIHIEEDMIAIZ AN ZADTERA A 615 H5, TEF IS
N, TR v FIde TRZEWEL 2. PEFTRIC L > TREEH»BH TEETHLH Z
& |+ Begonia x cheimantha (Fonnesbech,, 1974 a, b), Heloniopsis orientalis (Kato and Ozawa,
1979), Strestocarpus (Appelgren and Heide, 1972) % X THIL T E Y, BEHFSGIT ST ESF
FlEid L, BEHEIT LT A A DR F AN & 415 4 'Apeldoorn’ T3 23°C AR ESF B O
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Table 2. Effect of 5°C treatment on the adventitious bud formation of cultured
scale segments.

Culture periods (weeks) Percent of
Bud development
0 9 18 27 bud formation
L 1 [l J
E 12.5 .
| -_ ] k1.7 4+
I 67.3 +i
I ) 48.0 +

Culture started at Aug. 25, 1977 and data show the revult of 27 weeks after
inoculation. Solid bars indicate the period of 5°C and open ber indicate that
of room temperature.

BmEEHLNE, 5CHL)HERIZFo2—Y v 7HEFNEFIZUWENDEHTH 25, TEFERD
BAICIMEIRERER AL LTy, FRAEFEROA LIS 15°C & 23C D4, V) > Ko
PEFFEIZ B 7 kinetin L ~L13 15°C TlEE {, 23°C TIHMEWZ &4, FNFHauxin OARE
FEBIz 2w A RENR 2D, BHREEDEVICLAINEFHRENER L LD2LDEELL
Na, Fz2—1)y 7ORBROBEMENA LN BBEIREEHENL v FL2 55— Tl 10~15
C, BHEEFEOL v FooF—T4 15~20°C TH 1) (4, L&, 1975), BFo Eaylkia
HHEEBRTHEZED AT, 30°C THEELLLDIEFICHS L WBERETH L 2 ITHIE
L7zzbneBbind, —H5°C TEELRZ KR, FORIFIRICHL UEELZHRITS ETEF2
Rk L 7z,

FIT)  FEEp o S RIBAE 2 T4 - T, FOPEFERICE HTTHELaR LD
A, B2ERHNEL, BEFEBEDIZLC MM A 9 BMET, FOBRIFIRTEET L L NEFBE
BEL K, POPEFEROMELE - 72, WRICEE A% 5°C 9 AMMEA1T4 9 &,
HMB OB L, DTHICTEFORERILE LD, PEFOERIIBITFTH- 72, F/23E5E 18
Mz 5 CBEETH ) L TEFOEMIIREE N, ERLBIFTH- 2. T4 b b ‘Apeldoorrn’
DY) CEIEEE 8~ 9 BIciTh ) LiEER IR TTEFRENTEREN, Ko BT
HTHrIHEERZIILHDH, EEEELIZSCAHLITYL ) L TEFOREIEDOERHIIFH S
M, BERICHBLAZBILHTERINLI LB S, ERFML2EES 11~12 Hi2 ) > Fas
HELTCOTEFHIE(TEHREN L E2AEEZ L L, ENFEEKIZ8 Ap b 11~12 Az hT
> ROERFEEIE L ETT 50, H20-ENHMEOERE L YOOIz TNEFrERE L
(e By, HEFEBEHOS5°C OBBMIELY) > B OREFEIZE S 20 WIFIWEoBm, 52wt
AHEEOETZ#ELY2281250, BRIZCBWTLAEFHITEREINLZLOEELLNS,
72853 9 ~ 18 MO TR EFORBEIBO TERA LN Y, CNLDPETAEFIL L Liid
e, BEEE 18ALREIC BT 2 EIBEAHE T NS TEFRENEFFRIILOEFEZ LN L,

WITHERE 24T 70 5 BT OB OKEA T EF ORI B LT TREI DWW Tl 25, #3
EFDHTEL, 6 H20 BIZHIBLZ UL FEF-5°C TI9HAMX T ) » 7 84T o 7278, V) > FEgsE
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Table 3. Effect of bulb curing on the adventitious bud formation of cultured
scale segments.

Pretreatment Growth regulators Percent of
of curing Kinetin 2,1}—D(mg/L) bud formation
5° - 9 weeks 0 1.0 0
1.0 1.0 17.5
1.2 1.0 23.3
1.6 1.0 52.5
1.8 1.0 51.1
Room temp.- 9 weeks 0 1.0 0
1.0 1.0 55.2
1.2 1.0 52.0
1.6 1.0 67.5
1.8 1.0 72.4
No - curing 0 1.0 0
1.0 1.0 7.3
1.2 1.0 5.5
1.6 1.0 12,2
1.8 1.0 20.4

After the period of 9 weeks curing, culture started at Aug. 20, 1978 and data
show the results of 13 weeks after inoculation. In the case of no curing, culture
started at June 20, data show the results of 22 weeks.

T 5 & kinetin iBEA71.0~1.2mg/{ DFHABZPNEF DRI IIEL - 7255 1.6~1.8mg/l 2T 2
ETERERIEEED, BRTX 2TV 792 MEFEHERRELICEEZ -2, —FH, F=2T1) >
TR LTV TEBIZEEYTY ) EPEFTERRIIFE L Eh - 72, IWHEROERIZKIEREZ S
B bl T 3% BARWER Tl shoot DREFHMEL, ZHUZEL W) > AR RECEZS R
D LB H A L (TN, B, 1972), NAEP -~V ) > & L& T % (Aung, and DeHertogh,
1967). Begonia x cheimantha |Z 35T, 15°C $ % \ {2 18°C T2 ~ 48[ RIALE |3 TESF 2
NS+ (Fonnesbech, 1974), Heloniopsis orientalis T3 16°C T7 ~21 H OBz | ) INEHE
Bomma A b3 (Kato, and Ozawa, 1979), T4 b LR OEBOX 27 > 72 L D A1%E
FEHENEE NI, ) FEEOEREEOERS L BEF AL LD EEZ LN,
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Fa—1) w7 » FOMBEEIC BT, NEFOTBIIEERARIIC L > THFELEE )
i, $LAREFOFBUZET 5 kinetin i BRI A LN 51, Z s DERRHFMBH LA
EHEICL 200, HE2VEINNERE L TEETHLRERFICLI2 L0 2L 20, FIFR
TR TEFERICB T TRENHBEIZ W T,

1) ) BEEIc B 2 PEFORRITEERENTES 1T, 5°C TETEFIIALINL WD,
15°C T3 o) kinetin @A 2 mg/l TTEFOTMBIZRF TH D, 1 mg/l THFEFIZET L
2. 23°C Tl kinetin i@ REA* 1 mg/l TRIFTH ), 2 mg/lic§ 5 L EEIIET L 2.

2) HEEMM R ORIEIC 5°C AR T% ) &L TEFOWBILEN, »OTBE LKW, HENE
iz 5°C B EAT % ) & DEFOHBUIRES L7z,

3) WHEEROERZBRTX2T) 71258, VoREECBTLPEFORRIZEFL (HF5
B, XaT V7% Law CIIERE B ICHEET 5 & BRI R, - 712,

51 A X &R

1) Nishiuchi, Y. (1979), Studies on vegetative propagation of tulip Il. Formation and development of ad-
ventitious buds in the excised buld scale cultured in vitro. J. Japan. Soc. Hort. Sci. 48 (1) : 99—105.

2) Ueda, H. and H. Torikata. (1970), Organogenesis in the meristem cultures of cymbidiums. IV. Study on
cytokinin activity in the extracts from the protocorms. J. Japan. Soc. Hort. Sci. 39 (2) : 104—107.

3) WOES - EEM (1967) (RBAEC L2527 v TOHBOBA Y o7 oo BT 5 i iEER
St F¥H, FI6HFE L5 27432 H,

4 ) Fonnesbech, M. (1974), The influence of, NAA, BA and temperature on shoot and root development Begonia
x cheimantha petiole segments grown in vitro. Phsiol. Plant. 32 : 49—54.

5) Fonnesbech, M. (1974), Temperature effects on shoot and root development from Begonia x cheimantha
petiole segmets grown in vitro. ibid. 32 : 282—286.

6) Kato, Y. and N. Ozawa. (1979), Adventitious bud formation on leaf and stem segments of Heloiopsis
orientalis grown at various temperatures. Plant & Cell Physiol. 20 (3) : 491 —497.

73 Appelgren, M. and O. M. Heide, (1972), Regeneration of Streptocarpus leaf discs and its regulation by
temperature and growth subatances. Physiol. Plant. 27 : 417—423.

8) Wbk, MR (1975), F2—1) v 7O%F L RFICHT 2 ERHENFE (B1EH) F2—V v 7Torkse
B & MR- DT, BRI EATE A EREE 8 S 7782 H,

9) FNFEE - RILE (1972). F2—) v 7ORTHICET 5 EBBEFLHE B2H, FETFNF—1) 7
HAR(Z 34 2 RIROEAE, B ICE (E28B) 2355815 3239 H,

10) Aung, L. H. and A. A. DeHertogh. (1967), The occurrence of gibberellin-like substances in tulip bulbs (Tulipa
sp.) . Plant & Cell Physiol. 8 : 201—205.

(194)



