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The Breeding and Evaluation of Citrus Nucellar Lines
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Table 1. The Average Number of Embryos and Seedlings Grew
from Citrus Seeds

i I - | s e
i e & 1 W O fE T BOE B RE
Varle,ty No. of embryos/seeds No. of scedlings No. of seedling/No.
N — b o grew per secd of embryos
1% ‘ 1.02 1.00 | 098
. Kishiu Mandarm \
, % 110 1.03 0.94
King Mandarin
B F wW & 118 1.08 0.92
Triumph Grapelruit
o B & i 132 1.20 0.91
Ellen Grapefruit
S S 150 103 0.69
Lime
W % % 1.64 1.08 076
Tison Mandarin
% OB OF® W & 170 123 Q12
McCarty Grapefruit
B H i # 1.70 1.08 Q.63
Rangpur Lime
e % 178 1.38 0.76
Szimkom Mandarin
= 23| n 1% 2.01 1.23 Q.61
Batangas Mandarin
=0 Gl i 4 2.64 178 0.67
Ladu Mandarin
B % 212 1.42 0.52
China Mandarin
s 2.79 131 0.47
Sweet Orange
i B 290 2.00 Q.69
Rough Lemon
g &S 1% 395 1.70 0.47
Calamondin
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Table 3. The Fruit Qualities of TARI Nucellar Ponkan Selections 1988

N 7
\%ﬁ%ﬁrb} 0 75 j&iiﬁ;}i 3 Ave?a’lrgc SS. % | #yRE ;‘} - f"é FHRE | =
« st SRR
Harvest| ™ 73 74 75 { T Average | g oo | Average
gﬁf?fo 1983 | 1984 | 1995 | 1986 | 1997 lx(fl?é“%jl\ ratio f”\,‘g)“ Notes
001 134 | 154 | 2585 | Kp
004 124 | 147 126 | 118 13.2 18.2 2093
006 120 | 145 | 110 12.1 12.8 23.3 214.0
010 130 | 146 | 110 | 122 | 1LS 121 213.5
012 122 | 143 | 120 | 125 | 115 12.1 18.1 200.2
013 133 | 143 | 111 129 129 16.2 230.4
018 134 | 184 | 116 | 122 | 131 13.1 20.7 241.1
042 128 | 159 131 | 132 139 19.9 233.1
046 130 | 138 13.4 18.0 163.8
065 131 | 142 13.5 13.7 18.0 2175
031 135 | 134 122 | 136 13.0 21.2 200.0
103 133 | 130 | 110 | 118 | 132 122 192 | 2394
120 126 | 181 13.2 13.6 19.4 193.4
142 110 | 106 | 116 10.8 23.9 2627
155 10.0 103 | 1Ll | 105 107 218 3024
179 133 | 147 | 114 | 119 | 131 12.8 206 209.4
180 131 | 144 14.1 13.8 20.2 188.3
189 120 | 145 | 122 | 123 | 128 13.0 217 203.7
201 16.4 104 248 182.2
216 90 | 110 10.0 289 2659 | #hrp
228 100 | 108 10.4 22.3 2630 | kR
233 113 | 108 11.3 83| 1185 | A




HARER ~ AR~ AU ~ AU ER R (R A M B ER B AT R T8 EEF
FEA B 4 AT IKGARE » IR RAFTHEZR ORREA 2 RIZHR » AR BRAENAR
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AREVBR ORI » GLIERIH ~ /84 ~ MIB R AEMEREHERER » B EMELN
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MRS o REMEALT EESRRY » B B RERMEFAOZIE » PR » S0FER
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o I 3-S5 FRMMIEFERR » BRI KERIERE » ERELGT ER NP AR
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F o IHGREMHE A ) RUEBBMBEEE S HROKORRBABRNERRZE
B LUEnES T AT, BEME R BN RER B A9 o /iR RME
BOBE ) BELERE s RERBKE -

2% LR

LBk BREEREA S 1982 ZEMBEERHELE

2. PRBE 1962 #EREIEE » FEHRE BHEREFM; o

3. PREE 1984 ZEHEREE BILEBKBEHEFMELSNE o

4. Z85 1985 EEMBERBR FREWEEHTI: 1-41.

5. A 1964 HERER » EFER o

6. FEIYE 1983 HIAEZR UM ~ RO E ~ REORMERERE —HERETE 1 —
9 BEaEEEAIMMBRR -

7. Bridges, G. D. & C. O. Youtsey 1974
Yield Variations among Citrus Nucellar Seedling Clones at The Florida
State Budwood Foundation Grove. Fla. Sta. Hort. Soc. Proc. 87 : 85—87

8. Cameron, J. W. & H. B. Frost 1968
Genetics, Breeding and Nucellar Embryony The Citrus Industry vol. II p.
325—371 rev. edtn. UCR

9. Frost, H. B. & R. K. Soost 1968
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Seed Reproduction: Development of Gametes and Embryos. The Citrus
Industry vol. II p. 290—324 rev. edtn. UCR

10. Garnsey, S. M. 1967

11.

Mechanical Transmission of Exocortis Virus with Contaminated Budding
Tools . Plant Dis. Rep. 51 : 410—413.

Garnsey, S. M. 1968

Exocortis Virus of Citrus Can Be Spread by Contaminated Tools. Citrus
Industry 49 : 13—16.

12. Reuther, W. 1959

13.

A Program for Establishing and Maintaining Virus-Free Citrus Stock. in
Wallace , J. M. (ed.) Citrus Virus Diseases p. 215—17 UC Berkeley.
Weathers, L. G. & E. C. Calavan 1959

Nucellar Embryony—A Mean of Freeing Citrus Clones of Viruses. in Wall-
ace, J. M. (ed.) Citrus Virus Diseases p. 197--202 UC Berkeley.

Summary

Most of the field grown citrus trees in Taiwan were more or less infec—
ted by several citrus viruses that caused the low productivity, less vigour,
inferior qualities and relatively short lived. By using the natural characters
of citrus which can produce nucellar embryos and most citrus viruses would
not passed through the seeds to the seedlings. TARI began the citrus nucellar
breeding prograon under screen in 1976. The selected superior fruit qualities’
trees in the field were artificially pollinated with trifoliate orange, pummelo or
lemon pollen to identify the nucellar seedlings from the zygotic ones by leaf
appearances after seeds germinated. All the seedlings were potted and grown in
the screenhouse as virus—free nucellar candidate stock-mother trees. They are
mono-trunk-trained to accelerate maturity. Some budwoods took from already
flowered twigs were topworked to the field grown trees. According to 5
harvesting years and fruits analysis records, there are 21 best fruit clones of
ponkan were selected and are propagated in the screenhouse. They will be
validated in the citrus groves around the island. Because the healthiness of
virus—free and rejuvenility, the nucellar citrus trees are very thornny and
were rejected by the farmers. By using mono-trunk-training and repeatedly
shoot top grafting to their own roots, TARI had successfully overcome this

practical problem.
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B 1
Fig. 1.

B 2
Fig. 2.

B 3
Fig. 3.

B 4
Fig. 4.

KT R R R B E A Z IR AR E o

The isolation screen—house used for nucellar citrus breeding in TARI.

BROE R IR RS R R R E T o
Mono-trunk—training of candidate trees in citrus nucellar breeding

program.

B BER O IE R R B AR R R ©
The ecitrus tree was top-worked by mature twigs taken from nucellar

candidate trees as scion woods.
REF S S B O R EE S E5 G RAVIET

The ponkan tree fruited 3 years after top-worked with nucellar

scionwoods.
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