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Effects of Temperature on Bulb- and Tuber-formation
in Bulbous and Tuberous Crops
IX. On the Bulb Formation in Tulip
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Table 1. Effects of the steady storage temperature on bulb formation in tulip.

(1973~1974)

Storage temperature ('C) 0.5° 5 10° 15° 20°
Percentage of scale Dec. 30 94.7 93.7 90.5 88.8 93.0
weight* (%) Feb, 10 94.3 85.6 58.0 — 89.8
Nose lenght (cm) Dec. 30 1.2 3.8 44 5.6 2.8

Feb. 10 1.2 42 4.7 — —_
Diameter of tunic bulb (mm) Feb. 10 — 6.5 14.2 = —
Weight of tunic bulb** (g) Feb, 10 — 11 31 —_— =

* Weight of mother bulb scales / weight of mother- and daughter-bulbs x 100,
** Qutermost daughter bulb,

Table 2. Effects of pretreatment temperature and storage temperature on bulb
formation within the mother bulb in tulip. (1973~1974)

Storage temperature (‘C) 5 o 15" 20°

Observation on Dec. 30
Diameter of tunic bulb (mm)
60-days’ treatment

0.5°C 0 — 5.0 0
105-days’ treatment

0.5°C 0 11.8 10.0 3.5

5C 0 14.7 13.3 8.3

Observation on Feb, 10
Percentage of scale weight* (%)
60-days’ treatment

0.5°C 89.2 — 76.8 87.1
105-days’ treatment

0.5°C 89.0 319 61.9 86.7

5C — 26.8 46.4 83.0

* Weight of mother bulb scales / weight of mother- and daughter-bulbs x 100,
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Table 3. Eﬁfects of chilling temperature and duration on the bulb formation within
the mother bulb in tulip.

The bulbs pretreated with chilling were stored in the thermostat of 17°C
and were observed on March 5, 1975,

Treated temperature ('C) 0.5° 5 10° 15°

Weight of daughter bulbs (g)
(Weight of tunic bulb*)

30-days’ treatment 0 0 0 0

60-days’ treatment 7.8(2.9) 6.2(2.8) 0.4(0.3) 0

90-days’ treatment 12.3(4.5) 11.0(6.0) 2.6(0.5) 0

140-days’ treatment — 11.3(4.7) 8.2(2.6) 0.2
Length of nose (cm)

60-days’ treatment 2.8 4.5 5.5 52

90-days’ treatment 3.6 4.7 5.6 4.9

* Qutermost daughter bulb,
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Chilling temperature(T) B
Fig. 1. Effects of the chilling temperature and its duration on the bulbing degree
(weight of daughter bulbs / weight of mother- and daughter-bulbs) in tulip
stored at 17°C. (1974~1975)
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Fig. 2. Effects of duration and period of the chilling treatment on the bulb
formation within the mother bulb in tulip.
The seed bulbs pretreated from July 30 or September 10 at 5°C for 60 days
or 90 days were stored in thermostat of 17°C and were observed on January
7, February 2 and March 5, 1975.
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. Fig. 3. Effects of temperature on sprouting and bulb formation in tulip,
ﬁb, RN TIEHF 2 451k Lf’c_fﬁﬁg The bulbs pretreated at 5~25°C for 90 days were planted on
L bt (83 @) . October 28 in boxes and were grown under 20°C. (Dec, 28, 1974)
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Table 4. Effects of storage temperature on bulb formation of tulip bulbs pretreated
with the chilling at 5°C for 90 days from July 30, 1974,

Storage temperature (°C) 10 15° 20° 25° 30°
Percentage of scale weight* (%)
Dec. 29 ' 76.5 51.1 37.7 88.0 90.7
Feb. 19 56.7 10.2 36.0 86.3 93.0
Apr. 9 11.6 53 —_— 88.0 —
Weight of daughter bulbs (g)
Feb. 19 Inside bulbs 3.0 5.8 2.8 0.2 0
Tunic bulb 2.5 6.6 2.8 0.8 0
Total 5.5 124 5.7 1.0 0
Nose length (cm)
Feb. 19 5.1 5.3 2.7 5.1 35

* Weight of mother bulb scales / weight of mother- and daughter-bulbs x 100,
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Fig. 5. Effects of chilling and of the subsequent heat treatment on the

L X ARBETIOD Th - 7o ‘bulb formation within the mother bulb in tulip. (Jan. 10, 1975)
From {eft toward right, unheated, heated at 30°C for 10, 20 and
(&5 x, #5K) 30 days, respectively,
Top : inside daughter bulbs,
Middle : nose and base plate,
Bottom  : outermost daughter bulbs (tunic bulb),

Table 5. Effects of the subsequent heat treatment on the bulb formation in tulip
pretreated with chilling at 5°C for 90 days, (1974~1975)

Duration of heat treatment (days) 0 10 20 30 (Egg‘tcr())l

Percentage of daughter bulbs weight*

Jan. 10 48.2 16,1 = — —
Mar., 5 81.6 40.1 41 2.6 —
Percentage of scale weight*#
Jan. 10 : 45.7 77.0 87.9 87.9 86.8
Mar, 5 16.8 53.3 87.3 86.7 84.8
Weight of daughter bulbs (g)
Mar. 5 Tunic bulb 3.2 3.2 0.5 03 —
Total 9.8 5.7 0.6 0.4 —
Nose length (cm)
Mar, 5 4.3 4.1 44 6.2 44

* Weight of daughter bulbs / weight of mother- and daughter-bulbs x 100.
** Weight of mother bulb scales / weight of mother- and daughter-bulbs x 100.
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Table 6. Effects of size of bulbs pretreated with various temperatures and stored
at 17°C on the bulb formation in tulip. (Feb, 20, 1975)

Treated temperature (°C) 5° 10° 15°

Weight of scales / weight of bulb (%)
90 days’ treatment

Large seed bulbs 16.8 68.3 82.9

Small seed bulbs 8.8 68.6 84.6
140 days’ treatment

Small seed bulbs 6.5 38.5 81.9

Weight of daughter bulbs (g)
(Weight of tunic bulb) (g)

90 days’ treatment

Large seed bulbs 9.8(3.2) 2.7(0.8) —

Small seed bulbs 4.1(1.8) 2.0(0.6) —
140 days’.treatment

Small seed bulbs 5.3 3.3 —
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Summary

There are little published data on the effects of temperature on the bulb
formation in the tulip. In the previous paper, it was reported that there were
two thermo-reactive processes, viz,, the process of induction of physiological
states for bulb formation and the process of development of bulbs for bulb
formation of bulbous iris. Hence, the present study was designed to clarify the
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effects of temperature on both induction for bulb formation and development
of bulbs in the tulip ‘William Pitt’.

The results obtained were summarized as follows :

1. When large bulbs were stored in the thermostat at the various steady
temperatures, daughter bulbs were formed by 5°C and 10°C storage, respectively,
but no daughter bulb was formed at 0.5°C and above 15°C storages.

2. Pretreated by various combination of temperatures (0.5, 5, 10 and 15°C)
with durations (30, 60, 90 and 140 days), bulbs were stored at 17°C in the ther-
mostat,

The bulbs exposed to 0.5 and 5°C for above 60 days formed daughter bulbs
within the mother bulb. Bulb formation was delayed by 10°C of chilling and
bulbs exposed to 15°C scarcely formed daughter bulbs even if treated for 140
days long duration. The longer the period,of chilling the more effective, and
bulbs treated for 30 days formed no daughter bulb even with optimum tempe-
rature.

3. Exposed to 5°C of chilling for 90 days, the bulbs were stored at the
various temperatures (5 to 30°C). When the bulbs were stored at 10 and 15°C,
bulb formation was accelerated and large bulbs were produced. Whereas, when
the bulbs were stored at lower than 5°C and higher than 20°C, bulb formation
was delayed and no daughter bulbs were formed under 0.5 and 30°C storage.

4, when the bulbs were exposed to 30°C for 10 to 30 days after the chilling
treatment, the development of daughter bulbs was suppressed as the duration
of high temperature lengthened. .

5, When the bulbs of two sizes (9 and 21g) were stored at 17°C after the
chilling treatment, the daughter bulbs were formed within the mother bulb
regardless of bulb size.

6. From the results obtained by this experiment, it seems that there were
two thermo-reactive processes of bulb formation in tulip.

It was recognized that 0.5 and 5°C of the chilling treatment was apparently
effective to induce the physiological states for bulb formation and that somewhat
high temperature, 10 to 15°C promoted the development of daughter bulbs,
Further, the chilling effect on induction of bulb formation increased with
lengthening of chilling duration up to a certain limit. Exposure to 30°C of high
temperature after chilling destroyed the physiological states for bulb formation.

7. Based on the results mentioned above, it seems that the optimum
temperature for bulb formation in tulip is closely related to the climate of its
native habitat, in the mountains of Iran and Turkey, with a cold winter and
hot dry summer, The induction of the physiological states for bulb formation
by a low temperature is the general characteristic in the bulbous crops which
produce the bulbs in early summer.
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