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Abstract. In apomixis asexual reproduction, the ovule generates embryogenesis without
meiosis or fertilization, leading to embryo development and seed formation. Apomicts inherit
the mother’'s genotype entirely, and therefore have unique significance in research and
breeding. Polyembryony, in which nucellar embryos develop from nucellar tissue to undergo
apomixis, is a unique phenomenon of Citrus and other genera of Rutaceae. This review
focused on the phenomenon of adventitious embryony in Citrus and recent progress in
histocytology and genetics. Nucellar embryony hinders the formation of hybrid offspring in
Citrus, but it can produce offspring with good unity and can also be used for generating virus-
free seedlings.
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Table 1 Traits for mono-and poly-embryony in Citrus fruits
&% o3 T JiAt: PR D
Genus Classification Species Embryony Cultivars of monoembryony
$gﬂffiﬁaﬁﬂ[4ﬂ, %Hﬁﬂ?f”‘”m S =k o fAe N\ [48
W3 Poncirus trifoliata Mixture of mono- and polyembryo- S B DU
HUR IES Guanyunzhi(4x)
4 IR ny, polyembryony mostly
Poncirus Poncirus
A4 Ff Hybrid of K BH AR A 48]
P. trifoliata Changyangzhicheng
<y [48] Bl S
W 4Hl Fortunelia hindsii WAL, (B ILALIR Polyembryony,
. monoembryony occasionally
Ié—%tgu%e//a éjﬁfella <=5 . orassiiolia ZJr ' Polyembryony
W% F. margarita PR [47-48] Monoembryony BF Luofu
B8 F. japonica FLRFIL47-48] Monoembryony FEL Luowen
LEHER, MLEER, MEHAR,
TREEE, REXLAER, KAaHE
it
TE C. ichangensis I [47-48] Monoembryony Huagaiyichangcheng, Huaihuayichang-
HE R cheng, Nantaiyichangcheng, Ninggiang
Papedo- yichangcheng, Pijiashanyichangcheng,
citrus Yangbiyichangcheng
M) % 8
) AR, {50 2 J£1) Monoembryony,
Citrus KAt C. macrosperma 2-embryo occasionally
¥ C. junos AL R A 7 147 48) Mixture
2130 8% C. hongheensis 2 48] Monoembryony LI FS Yunnanhonghecheng
KR KEE R C. kereii R 48] Monoembryony
Papeda REL 48] Monoembryony or

iRt C. hystrix

2-embryo occasionally
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2R
J& %4 eSS 4 JAt: AR
Genus Classification Species Embryony Cultivars of Monoembryony
FetE C. aurantifolia £ i [47.48] Polyembryony T kA5 48] Mangshilaimeng
5 C. limonia BAZIRTR A7) Mixture USRI, LLRARICE AL B-4-123
. Meyer Lemon, Honglimeng E-4-123
¥t C. limon £ IR 48] Polyembryony
FriEZeAh Hybrid of KFrts, Dhhrr el
C. limon Daningmeng, Maganningmeng
RS FIE, WIREEG, KB, 25K
Citrophorum WA, D, BN, ST
Binch i Y -
Mi#% C. medica FARTILAT48) Monoembryony nenuamaangyuan, Cang uanye-
xiangyuan, Daxiangyuan, Hongpida-
guoxiangyuan, Xiaoxiangyuan,
Zhoupixiangyuan, Yunnanxiangyuan
Mz Fh Hybrid of [ 48]
C. medica Eiitts ® Bergamot
) — e Ay
A i g [ 47,481
#ll C. grandis PAJRAY Monoembryony Monoembryony generally
ik #iZth C. paradisi Z IR FI[47-48] Polyembryony
-~ < . By [48]
Cephalo- I C. wilsonii ZE, AL Pglyembryony,
citrus monoembryony occasionally
OB, BEAE, HEE, =5
HhZeFh Hybrid of C. grandis Hassaku, Chenggan, Hyuga Natsu,
Sanboukan
o fr R [47.48]  pa A ryE A [47]
w2k R C. aurantium R ’ LQ?M{E HEs
) Polyembryony, Mixture
Aurantium ) )
MG R ¥ C. sinensis ZJHI47.48] Polyembryony
Citrus FRILEA C mangshanensis k48] Monoembryony ZEILEFH®! Mangshanyegan
At C. nobilis £ IR #I[48] Polyembryony
#H C. speciosa £ JR748) Polyembryony A 3KA14 Rentougan
= [48] i .
W% C. haniana L #1148] Polyembryony REAG, WA Dajinju, Chao
zaogan
HEHE C. reticulata £ IR EI[48] Polyembryony
AR, KRR, RECER, M
s, e
JE# C. chuana £ IR 48] Polyembryony Youlengbendizao, Daguonanfengmiju,
Donghuamiju, Nanfengmiju, Yuan-
yangju
i HRE R C. daoxianensis Z #1148 Polyembryony
Sinocitrus W% C. tachibana ZJEHI48] Polyembryony

FHiE C. flamea
214% C. tangerina

KW C. erythrosa

Tt | At A A

Tangor, tangelo and others

Z IR 48] Polyembryony
£ IR #I[48] Polyembryony

ZJEHI48] Polyembryony

PR AT 48] Mixture

VL2 BARLT A% 48) Jiangandanpeihongju

HiRfbar, bkl
Danpeihuahong, Qigianhong

BN, SR 11232, BUiEH, Wi
BTG, G, EIAEE, TR, w2
5, FIREHG, ARG

Miyauchi Iyokan, Jucheng 1-1232,
Kaixuangan, Clementine Tangerine,
Manju, Kiyomi Tangor, Suhong, Wan-
mi No. 2, Wilking Mandarin, Xipimanju
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BAAR R T TR AR TR AN — S B R
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S PR T R AR R S ECZ B, MRS N
T BT EARI AE B— RSB 0
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JEA IR & T AR AL SR I (i A, TR Bl Tk
IR & A R BRI, X R R %
KD (IR SRR A TR A A B35
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LT 11 £ i g ) 7 1 A 5 {57 22 AR PR K S 1
ZIREAE LI A T B L R A 5 TG ik, e
FFoKF b, ARTEZ%E I T — L R 5 2R R
PR 22 RFGA R T BRSZ B H AR A IR I R %

WEE A B, (B it — D i M Z IR 1 7 T HLEE
BOE T

TETA Z IRVt b, MHE R 2 IR s 2 B
B4R, M HRMEATRER . XX —EREIRA
T, AMUAERR: 21 AT AR X — Rk i A bk AE
SHILAR, i E AT UARIHIE, sl A e fgt—Le 4]
B SR, Wl R — ), 100 24k, &Y
AT TFBUREL, AR ZS MG Z LT
5, BEA 21 {H4E, YAt ss it A E R,
TP RIBETE BT I 5 ARGk X 4 00 el 2
SER, FERE A RHE R R RIT R T, sk
MG —4FIR ALY R TE R 19k . 7T LA
WL, $e A TR & LR S Rk AT, R TG R AR 5H
e PN L IE 32 B Al U A5 AR EAS A R 2 h
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