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Rescuing of Seeds and Promotion of Nucellar Seedling Growth in Extremely Early Maturing Satsuma Mandarins
(Citrus unshiu Marc. var. praecox Tanaka)
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Fruit Tree Research Institute, Kumamoto Pre - fectural Agricultural Reserch Center, Matsubase, Kumamoto, 869- 0524

Summary

Eextremely early maturing satsuma mandarin cultivars bear fruits with a few polyembryonic seeds
which develop into very weak seedlings. Thus, breeding of extremely early maturing satsumas has
been difficult. We conducted experiments to obtain seeds and promote seedling growth.

The extremely early maturing satsuma mandarins:‘Miyamoto wase’,’Yamakawa wase’,‘Ichifumi-
wase’,‘Shirahama No.1’,‘Haraguchi wase’, ‘Ooura wase’,‘Takabayashi wase’and‘Kusumoto wase’w-
hich produce a few seeds were crossed with‘Kawano Natsudaidai’and other citrus species as pollen

parents.

The optimum temperature regimes for pollination to increase seed count are 31 to 32 °C during the
day and 15 °C at night. Foliar applications of the growth regulators, daminozide and paclobutrazol, 10
days before anthesis effectively increased the number of seeds/fruit.

Embryo bud grafting and inarching were effective methods for inducing vegetative growth.
Shiikuwasha rootstock had the highest percentage of bud take and the greatest growth increament of
embryo bud growth among the six rootstocks tested, but the hypocotyl diamater remained small. The
growth of embryo bud grafts was promoted by inarching with rootstock of rough lemon.

Key Words: Extremely early satsuma mandarin, Seed number per fruit, Growth regulator,

Citrus breeding.
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Fig. 1. Schematic drawing of embryo bud grafting on a
rootstock ( I ) and inarching ( I )to promote growth of
nucellar seedlings.
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Table 2. Effect of ambient temperature on seed number of extremely early satsuma mandarin.

Number of Percentage of Numb.er of Number of seed per fruit Percentage of seeded fruits
Cultivar Treatment’ flowers frui fruits
pollinated Tuit set investigated Perfect Imperfect Perfect Imperfect
Sakikubo Glasshouse 259 19.5 38 0.58 0.43 36.8 29.0
wase Open field 398 24.1 61 0.12 0.16 14.8 18.0
Significance® ** * ** **
" Yamakawa  Glasshouse 468 11.2 43 0 0.12 0 23
wase Open field 522 13.3 52 0 0 0 0
Significance* - - - -
Ueno wase  Glasshouse 410 9.6 59 0.90 0.09 30.5 6.8
Open field 536 16.3 95 0.51 0.10 26.3 74
Significance* NS NS NS NS
Haraguchi  Glasshouse 550 250 135 1.19 0.11 54.1 9.6
wase Open field 532 17.1 98 0.37 0.07 214 7.1
Significance® ** NS ** NS
Okitsu® Glasshouse 631 12.0 99 1.75 0.13 58.6 11.1
wase Open field 653 221 129 0.57 0.15 31.0 8.5
Sigm'ficanéexx ** NS ** *

* Temperature regime at the pollination 15.3 to 32.8 °C in the glasshouse, 14.4 to 26.3 °C in the open field.
¥ Wase satsuma mandarin as a control.
* NS, * and ** are nonsignificant, at P < 0.05 and P < 0.01 by t-test, respectively.

Table 3. Effect of temperature in the glass house on seed number of extremely early maturing satsuma mandarin.

Number of ~ Percentage of Numberof  Number of seed per fruit ~ Percentage of seeded fruits

Cultivar Treatment” flowers fruit set fruits
pollinated (%) investigated Perfect Imperfect Perfect Imperfect
Yamakawa Heated
wase Glass house 159 9.4 15 0 0 0 0
Unheated
Glass house 182 14.8 27 0 0.33 0 25.0
Significance® - - - - —

Haraguchi  Heated

wase Glass house 432 15.5 67 0.03 0.02 19.6 3.6
Unheated
Glass house 273 23.8 65 0.80 0.23 45.5 16.7
Significance® *x ** *x **

Okitsu” Heated

wase Glass house 326 14.7 48 0.28 0.28 21.5 7.6
Unheated
Glass house 322 245 79 0.50 0.30 313 229
Significance® *x NS *x **

* Temperature regime at the pollination; 21.6 ~ 31.8 °C in heated glass house, 15.1 ~ 30.4 °C in unheated glass house.
¥ Wase satsuma mandarin as a control.

* NS, * and ** are nonsignificant, Significant at P < 0.01 by t- test. respectively.
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Table 4. Effect of plant growth regulator on seed number of ‘Ueno wase’.

Plant growth’ Concentration Number of Number of seeds per fruit Percentage of
regultor (ppm) fruits investigated Perfect Imperfect seeded fruits
Paclobutrazol 100 7.0 2.4 0.3 97.7a"
Daminozide 1000 8.7 2.9 0.1 84.6a
Control - 10.0 1.2 0.1 52.6b
Significance® NS NS *

* Sprayed on 6, Jun. 1988. 10 days before flowering.
¥ Means separated by Duncan’s multiple range test at P=0.05 (*).
* NS and * are nonsignificant. significant at p < 0.05.

Table 5. Effect of rootstock on the scion growth of embryo bud of ‘Ueno wase’ nucellar seeding.

Number of grafted Take ratio® Scion growth® Number of leaves”
Rootstock .
plants (%) (cm) per scion
Trifoliate orange 59 49.2¢' l4c 3.6
Tetraploid triforiate orange 60 63.3abc 2.5a 29
Shiikuwasha 57 82.5a 2.2ab 29
Rough lemon 60 75.0ab 2.0ab 3.0
Kawano Natsudaidai 60 51.7bc 2.3ab 33
Yuzu 48 75.0ab 1.7bc 2.7
Significance® * ¥ NS

? Take ratio, scion growth and number of leaves per scion were counted 67 days after embryo bud grafting.
Y Different letters indicate significant differences within columns by Dancan’s multiple range test.
X NS, * and ** are nonsignificant, significant at P < 0.05 and P < 0.01, respectively.
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Fig.2. Growth of ‘Ueno wase’embryos bud grafted on various rootstocks or inarched onto triforiate

orange and rough lemon.
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