
 531

Effect of Cutting Method on Bulb Production of Hippeastrum hybridum 
in Taiwan 
 
Y. Zhu, K.S. Liu and J.C. Yiu 
Department of Horticulture 
National Ilan University 
Ilan 
Taiwan 
 
Keywords: amaryllis, twin-scaling, notching, chipping, daughter bulb, production period 
 
Abstract 

We conducted experiments to optimize vegetative propagation of 
Hippeastrum, and to evaluate whether the subtropical climate of Taiwan could be 
used for commercial bulb production. Mother bulbs (size of 30-32 cm) were chipped, 
notched into 12 segments or twin-scaled into 48 segments for daughter bulb 
formation. The average number of daughter bulbs in chipping, notching and 
twin-scaling was 13.3, 19.1 and 38.4, respectively, and the average circumferences 
was 6.8, 6.4 and 4.1 cm after 5 month’s growth. The chipping method was suitable 
for cutting mother bulb at propagation and the appropriate technique was to make 
12-16 segments, depending on the size of the mother bulb. For bulb production, 
daughter bulbs (3-8 cm) were planted in the open field. The circumferences of the 
bulbs were 15.2-38.4 cm after fourteen month’s growth, the bigger the daughter 
bulb at planting, the larger the bulb obtained. 
 
INTRODUCTION 

The long growth period required for a salable flowering bulb is one of the main 
problems in amaryllis (Hippeastrum hybridum hort.) production. Improving the 
propagation method is one way to shorten bulb growth period. The standard method in 
amaryllis propagation is by means of twin-scaling, however, the small daughter bulbs 
developed from twin-scales require about three years to produce mature bulbs (Okubo, 
1993). By using the chipping method, there was an increase in the size of daughter bulbs 
and a consequently shorter time to produce a marketable bulb (Ephrath et al., 2001; 
Sandler-Ziv et al., 1997). The best method would be one that generates many bulbs per 
mother bulb, each of which grows as large as possible during propagation. 

The base temperature of growth and development for amaryllis is around 8°C 
(Hayashi and Suzuki, 1970) and under the appropriate temperature conditions, bulb 
development is continuous (Rees, 1985). There are five principal bulb production areas: 
the Netherlands, Israel, South Africa, Swaziland and Brazil, but low winter temperatures 
impose complete cessation of leaf and bulb growth in outdoor fields. The lowland of 
Taiwan is a subtropical with minimum temperature above 10°C in the winter. The warm 
climate could be suitable for year-round growth of amaryllis bulbs, but experimental data 
regarding the influence of temperature on bulb growth is limited. The objective of this 
study, therefore, was to optimize propagation protocols and to evaluate the potential for 
producing amaryllis bulb in the natural field in Taiwan. 
 
MATERIALS AND METHODS 

Mother bulbs of amaryllis ‘Double Record’ were obtained from a commercial firm 
in the Netherlands. Mother bulbs of 30/32 cm circumference were dipped in bleach with 
0.5% active chlorine for 30 minutes for surface sterilization. On 10 March 2001, the 
mother bulbs were cut vertically into 12 equal segments for notching and chipping or 48 
equal segments for twin-scaling (Fig. 1). Ten mother bulbs were used for notching and 
chipping and five mother bulbs were used for twin-scaling. Further, in order to determine 
the effect of segment size on bulblet regeneration during chipping on daughter bulb 
formation, five mother bulbs were cut vertically into 8, 12, 16 of 32 equal segments on 20 
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March 2002 and handled as below. 
Three days curing later, the segments of the mother bulb were planted in boxes 

filled with vermiculite in the greenhouse. After growing for about five months, the 
developing daughter bulbs were lifted. They were counted and graded according to size on 
10 August 2001. 

On 21 August 2001, 30 propagated daughter bulbs with an average circumference 
of 3.6, 5.1, or 6.9 cm were planted in an outdoor field, at a density of 9 daughter bulbs/m2. 
Basal fertilizer, 11.1 kg of N, 24.8 kg of P2O5 and 21.6 kg of K2O per 10 a (= 1,000 m2) 
were applied to the medium before planting. 

After growing for about fourteen months, the bulbs were lifted on 3 October 2002 
and the plants assessed for bulb and leaf growth. The longest leaf of each plant was 
measured to determine the leaf length. The records of minimum and maximum natural 
temperatures during the experiment were 11.2°C and 24.4°C in the winter, respectively; 
22.7°C and 32.8°C in the summer, respectively. 
 
RESULTS AND DISCUSSION 

The growth of adventitious daughter bulbs and leaves five months after cutting was 
different between the various cutting methods (Table 1). We obtained 13.3, 19.1 and 38.4 
daughter bulbs for notching, chipping and twin-scaling, respectively. The circumferences 
of the daughter bulbs in notching and chipping were 6.4 cm and 6.1 cm, but in 
twin-scaling only 3.9 cm. The average numbers of leaves per daughter bulb were 2.3, 2.1 
and 1.4, and the average leaf length was 18.7 cm, 19.2 cm and 6.3 cm in notching, 
chipping and twin-scaling, respectively. The greater the number of the daughter bulbs, the 
smaller their circumference, as seen in Table 2. 

While twin-scaling gives the largest number of bulblets, they take longer to grow 
to a final saleable size, a disadvantage in final bulb production. The notching and chipping 
methods resulted in larger, but fewer bulblets than twin-scaling, but there was no 
significant difference between the two methods. However, the chipping method is 
physically to accomplish (labor savings), and the resulting chips provide more room for 
bulblets to grow, as compared to the notching method 

When mother bulbs were chipped into smaller and smaller segments, the total 
number of bulbs increased, but their weight, circumference distribution and number and 
length of leaves decreased (Table 3 and 4). The smaller the segments of chipping, the 
smaller the daughter bulbs were obtained at the same growth period. There were more 
numbers of daughter bulb formed on more segments, but these took a long time to grow. 
Overall, the right balance of bulb numbers and final size were obtained by chipping 30-32 
cm mother bulbs into 16 segments. 

The smaller the daughter bulbs at planting, the smaller the mature bulbs at harvest 
after 14 months growth in the field (Table 5). At harvest, the average circumference of the 
bulbs were 22.1 cm, 25.6 cm and 28.4 cm when the daughter bulbs were 3.6 cm, 5.1 cm 
and 6.9 cm at planting, respectively. The largest and the smallest bulbs harvest were 35.6 
cm and 15.2 cm from the 3.6 cm planting stock, 33.2 cm and 20.1 cm from the 5.1 cm 
planting stock and 38.4 cm and 20.7 cm from the 6.9 cm planting stock. These trends were 
also seen in the distribution of harvested sizes, where the larger planting stock had a 
greater proportion of larger harvested bulbs (Table 6). A view of bulb production in the 
open field and the harvested bulbs are shown in Fig. 3. 

An increase in the number of segments results in a small quantity of available 
nutrients to drive bulblet growth (Ephrath et al., 2001). It is clear when the daughter bulb 
is smaller, it needs more time to grow to a given size. Therefore, the larger daughter bulbs 
are desirable. In order to get bigger daughter bulbs, we can use the chipping method for 
propagating mother bulbs. Taiwan’s natural climatic conditions are suitable for amaryllis 
bulb production because bulb growth continues throughout the year. For initial daughter 
bulb propagation by using chipping method, it is possible to produce enough big bulbs for 
flowering within 19 months under the natural climate conditions. Therefore, the bulb 
production period of amaryllis in Taiwan is shorter than in the Netherlands and in Israel by 
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more than six months. 
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Tables 
 
 
 
Table 1. Effect of cutting method of mother bulb on growth of daughter bulb. 
 

Daughter bulb Cutting 
method 

  

Cutting 
no. of 

mother 
bulbs 

Total no. No. per 
mother 

bulb 

Circum. 
(cm) 

No. of 
leaves 

Length 
of leaf 
(cm) 

Notching 10 133 13.3b 6.4a 2.3a 18.7a 
Chipping 10 191 19.1b 6.1a 2.1a 19.2a 
Twin-scaling 5 192 38.4a1 3.9b 1.4b  6.3b 

1 Values in the same column with same letter are not significantly different according to 5% Duncan’s 
multiple range test. 

 
 
 
 
 
Table 2. Effect of cutting method of mother bulb on circumference distribution of daughter 

bulb. 
 

Circumference of daughter bulbs (%) Cutting 
method Under 2.0 cm 2.1-4.0 cm 4.1-6.0 cm 6.1-8.0 cm Upper 8.0 cm

Notching 0 3.2 38.8 47.6 10.4 
Chipping 0 5.1 45.3 40.7 8.9 

Twin Scaling 9.9 55.0 32.8 2.3 0 
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Table 3. Effect of number of chips per mother bulb on daughter bulb growth. 
 

Growth of daughter bulb No. of 
chips 

No. of 
mother 
bulbs 

Total no. No. per 
mother 

bulb 

Circum. 
(cm) 

No. of 
leaves 

Length 
of leaf 
(cm) 

8 5 64 12.8c 5.8a 2.6a 20.5a 
12 5 90 18.0b 5.1b 2.1b 17.1a 
16 5 102 22.4b 5.0b 2.1b 21.2a 
32 5 144 28.8a1 3.8c 1.4c  4.1b 

1 Values in the same column with same letter are not significantly different according to 5% Duncan’s 
multiple range test. 

 
 
 
Table 4. Effect of number of chips per mother bulb on circumference distribution of 

daughter bulbs. 
 

Daughter bulbs per size (%) No. of 
chipping Under 2.0 cm 2.1-4.0 cm 4.1-6.0 cm 6.1-8.0 cm Upper 8.0 cm 

8 0 1.2 36.2 51.8 10.8 
12 0 9.4 42.6 41.6 6.4 
16 0 12.6 51.5 31.6 4.3 
32 8.9 56.0 32.8 2.3 0 

 
 
 
Table 5. Effect of daughter bulb circumference at planting on growth of bulb. 
 

Growth of bulb Range of 
circum. of 

daughter bulb  
at planting 

(cm) 

Circum. of 
daughter 

bulb 
at planting 

(cm) 

Circum. 
(cm) 

Largest 
circum. 

(cm) 

Smallest 
circum. 

(cm) 

No. of 
leaves 

Length 
of leaf 
(cm) 

Under 4 3.6c 22.1c 35.6 15.2 12.8b 105.7a 
4-6 5.1b 25.6b 33.2 20.1 11.1b 107.2a 
6-8 6.9a1 28.4a 38.4 20.7 14.3a 105.3a 

1 Values in the same column with same letter are not significantly different according to 5% Duncan’s 
multiple range test. 

 
 
 
Table 6. Effect of circumference of daughter bulb at planting on distribution of daughter 

bulbs at harvest. 
 

Daughter bulb circumference (%) Range of 
circum. of 

daughter bulb 
at planting 

(cm) 

 
Under 

20.0 cm 

 
20.1-23.0 

cm 

 
23.1-26.0 

cm 

 
26.1-29.0 

cm 

 
Above 

29.0 cm 

Under 4 4.5 22.3 43.7 26.3 3.2 
4-6 0 10.6 37.1 34.7 17.6 
6-8 0 8.4 27.7 37.8 26.1 
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Figures 
 
 
 
 

   
 
 
Fig. 1. Different cutting methods of mother bulb. Left: Notching, Middle: Chipping, 

Right: Twin-scaling. 
 
 
 
 

  
 
 
Fig. 2. Daughter bulb growth from notching (left) and chipping (right) at three months 

after cutting. 
 
 
 
 

   
 
 
Fig. 3. Bulbs growing in the open field (left) and at harvest (right), 19 months after 

cutting. 


