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Studies of Pruning on Growth and Flowering of
Kumquat (Fortunella margarita (Lour.) Swingle)

Pei-Hua Xing® Lian-Hsiung Lin®> Yung-Chiung Chang"’

1. Department of Horticulture, National Ilan University
2. Department of Biomechatronic Engineering, National Ilan University

Abstract

This study was to investigate the effect of time and level of pruning on shoot growth and
flowering of kumquat (Fortunella margarita (Lour.) Swingle). Three-year-old potted trees
were heavy and light pruned on 1st February, 1st April, 1st June, and 1st August, 2016,
respectively. The heavy and light pruning treatments were to remove half and one-fourth the
length of shoot from the branches, respectively. The un-pruned kumquat tree displayed three
times of new shoot sprouting in one year, which the 1% flush occurred in early April, then the
2" flush appeared in early May and the 3" flush emerged in August. The trees pruned in
February, April, and June also had three times of new shoot sprouting in one year, however
trees pruned in August only sprouted new shoot twice in one year. Pruning time and level
displayed significant effects on the shoot growth of the 1% and 2" flushes. Moreover, the
earlier of the time pruning and the more of the pruning amount, the longer and wider of the
shoot length and diameter were. In the other hand, early pruning increased the flower number
of the kumquat trees; however, as the pruning amount increased the flower number decreased.
Pruning time and level also displayed significant effects on the fruit number, fruit set ratio,
ripe fruit ratio, and unripe fruit ratio. Once the pruning time later than June was, the ripe fruit
ratio of kumquat trees significant decreased because of the insufficient shoot growth.
Consequently, early pruning of the kumquat trees increased the shoot growth and fruit set
ratio that might offer an effective strategy for tree growth control and fruit production

promotion.
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Light pruning

....... Heavy pruning

& 1. (EEIREE -

Fig. 1. Hlustration of light and heavy pruning on a kumquat tree.

* 1 AFEETIEIEE SATERTE TR R 2 E ~ TR B IR 8
Table 1. Effects of pruning time and pruning strength on branches biomass, number of
leaves and leaves area of potted Fortunella margarita’

Pruning Pruning Branches biomass Number of Leaves
date(month/day) strength (9) Leaves area(cm?)
2/1 Control ---Y
Light (2L) 88.1™ 145.3° 1265.9°
Heavy(2H) 216.3° 398.8° 3293.1°
4/1 Light (4L) 114.7° 179.8° 1948.6°
Heavy(4H) 302.9% 432.3° 4180.1°
6/1 Light (6L) 378.8° 713.5°% 6353.4°
Heavy(6H) 407.5° 858.0° 7124.9°
8/1 Light (8L) 232.5° 531.3 4250.0°
Heavy(8H) 263.8° 556.0°% 4727.5°

“The data are means of four trees.
¥ No data observed.
* Mean values within each column followed by a different letter are significantly different at p < 0.05 by LSD.
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Fig. 2. Effects of time and strength of pruning on growth of shoot length of kumquat.
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Fig. 3. Effects of time and strength of pruning on growth of shoot diameter of kumquat.
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Table 2. Effects of pruning time and pruning strength on growth of shoot lengths and
diameters of potted Fortunella margarita in different flushes?

Treatment Frist flush Second flush Third flush
Shoot length(cm)  Shoot diameter{cm) Shoot length(cm)  Shoot diameter(cm) Shoot length(cm)  Shoot diameter(cm)
Control 8.62 252 6.11 225 6.45 1.94
2L 119 315 5.81 242 6.38 1.98
2H 119 3.28 10.58 2.64 8.65 2.06
4L 8.68 2.83 5.88 228 5.86 201
4H 11.81 325 7.95 245 6.29 211
6L 8.1 2.74 537 229 573 2.03
6H 10 2.83 775 232 821 2.06
8L 7.81 2.84 843 2.13
8H 777 2,61 9.23 2.19 - -
Time 0.0765= 0.0136" 0.0249° 0.0362" 0.1183= 09173=
Pruning 0.0029* <0001°" =.0001"* 0.0008* 0.0020" 0.1215=
Time x Pruning 0.3605= 1.0000= 0.3364= 0.9994=: 0.1966= 0.9914==

?The data are means of four trees.

Fkk

Y'zP < 0.05, " =P <0.01," =P<0.001, ™ =P > 0.05
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Fig. 4. Effects of pruning strength in February on flower number per plant of potted
Fortunella margarita.
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Fig. 5. Effects of pruning strength in April on flower number per plant of potted Fortunella

margarita.
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Fig. 6. Effects of pruning strength in June on flower number per plant of potted Fortunella
margarita.
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Table 3. Effects of pruning time and pruning strength on number of flower and fruit number,
ratio of fruit set and fruit ripping of potted Fortunella margarita.

i

Treatment Flower Fruit Fruit set Ripe fruit Unripe fruit
number number (%) (%) (%)
Control 2033.2 58.3 2.86 72.1 27.9
2L 1292.7 39.5 3.05 79.1 20.9
2H 630.0 27.8 4.41 85.3 14.7
4L 837.4 28.8 3.43 77.9 22.1
4H 359.5 16.5 458 75.4 24.6
6L 336.9 10.4 3.08 28.8 71.8
6H 110.1 47 4.26 21.3 78.7
Time 0.0010" 0.0002" 0.5215™  <.0001" <.0001""
Pruning <.0001™" <.0001”"  0.00027 = <.0001"" <.00017"
Time x Pruning 0.0441 0.0291 0.9291™  <.0001"" <.0001™"

“The data are means of four trees.
Y'=p<0.05, " =P<0.01, =P<0.001, ™ =P>0.05
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