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Table 1  Observation of pollen viability and number
- WM UTE S/ % LRI RS/ % BAE MR A
i i L
. Pollen Pollen germination No. of pollen
Cultivar C :
viability rate grains peranther
w 20.13+0.03b 1.15+0.002b 26 375+3 000b
CK1 62.04+0.03a 13.804+0.02a 36 125+3 375a
CK2 57.174£0.02a 15.704+0.02a 35 437+2 562a

HRHPAEFHERL Duncan’ s FrEWM ZRH K 25 B F
(P<20.05),

Note: Different letters indicated significant

differences using Duncan’s multiple range test (P<C0.05).
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AB.C B EEMHE (W), D.E.FH CK1,G.H.I  CKZ; A DG AW RLBFA; B.EH AEM R T ; C.F .1 464 bR 08 T 05 A-
C show W,D-F show CK1; G-I show CK2; A,D and G:Group form of pollen grains; B,E and H: The pole fronts of pollen grains; C,

F and 1:The equator fronts of pollen grains.
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Scanning electron micrographs of pollen grains
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Table 2 The meiotic behavior of pollen mother cell

CK1 w
i} 39 MEEE ALEFAMREHE SEFMMILE/ 0 WS AEFMREH AEMELEH/ %
Stage Total Abnormal Percentage of Total Abnormal Percentage of
numbers numbers abnormal numbers numbers numbers abnormal numbers

28 Diakinesis 126 3 2 143 65 45.5
] [ Metaphase [ 185 9 5 138 45 32.6
JGM 1 Telophase [ 119 9 8 120 43 35.8
h I 1T Metaphase 11 89 0 0 45 20 44.4
Ja# I Telophase I 43 5 12 59 23 39.0
5344 Tetrad 151 0 0 62 4 6.5
B Total numbers 713 26 — 603 200 —
F-HI{H Average — — 4 — — 33.2

A T AR E AR Y mi ks BRI T 5 P ks CoRI T P @R RIS 85 DI T8 3 Aok E.F R
MR AR ESZ GoARM T PR RS R A E ROk H. WA 58 .5 pm, A: Chromosomes outside the metaphase
plate (Metaphase [ ); B: Lagging chromosomes (Anaphase | ); C: Unequally cleavaging chromosomes (Telophase I ); D: Three e-
quatorial plates (Metaphase [I ); E,F: Unequally cleavaging chromosomes (Telophase Il ); G: Unequally cleavaging and lagging chro-
mosomes (Telophase [1); H: Tetrad.Bar=5 pm.

2 ARZRREHBHRBBSHREBER
Fig.2 Meiosis of pollen mother cells of seedless fine selection Ponkan

A-ER W; FJ 5 CK1; AFo/NMEF 40 BoGo/METF UK COHBZIERNRL; DL SCATEM KL E.J 7625 B JF 2488 AE
ki AR =10 pm, A-E:W; F-J: CK1.A,F: Microsporocyte of dyad cell; B,G: Microsporocyte of tetrad cell; C,H: Mononucleate
pollen grains; D,I: Mature pollen grains; E,]: Anther releasing pollen grains soon. Bar=10 pm.

B3 MNEFEABRRERHARS

Fig.3 Morphology of the microspore mother cell during late development stage
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Fig.4 The germination ratio of pollen grain on stigma
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A, Bindicated pollen tube growth state at 56 h and 120 h after self-pollination respectively; C,D indicated pollen tube growth state at 56

h and 120 h after W X CK2. Bar =1 000 pm.
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Table 3 The statistics of fruit set rates and seeds number
RACHA Bl A AR/ Y BT E R R 5L

Cross Numbers of Fruit setting  Average seeds
combination flowers pollinated rate No. per fruit
2011
WX W 100 9 0.1
WX CK2 100 6 0.6
CK2XCK2 100 8 15.0
2012
WXW 200 4 0.4
WX CK2 200 5 0.4
CK2 X CK2 200 2.5 12.0

EMEERTERHERBR

Pollen tube growth statue in the style
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AERAT 1 SO TE IR CBRKY 3 JD) 5 B SRAT 150 T IR ) 40 T8 TR IR 9 (3283 5 JD 5 Co5BAE 15 F B IR (828 6 J&) 5 D:SPAlF 1 5 F
PO (B2 8y 3 i s E: R R OB 3 i) s F: BB R MFIVIE R 5 D G BB R RBUMIEBRTEE 28 6 D
H AR R T 5 (B2 6 6D 5 1. WX CK2 B EIRCGR M 5 i) 5 J. WX CK2 F MR8 3 ) s K. WX CK2 TR =8 6
) HARR =1 000 pm, HARN =50 pm. A: E-gan No.1 heat-shape embryo at 3rd week; B: E-gan No.1 heat- shape embryo was

growing into torpedo-shaped embryo at 5th week; C: E-gan No.1 cotyledon embryo at 6th week; D: E-gan No.l ovarian transverse sec-

tion at 3rd week; E: Seedless selection Ponka heat-shape embryo at 3rd week; F: Seedless selection Ponka torpedo-shaped embryo at

5th week; G: Seedless selection Ponka morphology of undegenerated ovules; H: Seedless selection Ponka ovarian transverse section at

6th week; 1. WX CK2 torpedo-shaped embryo at 5th week; J: WX CK2 ovarian transverse section at 3rd week; K: WX CK2 ovarian

transverse section at 6th week. Bar of H=1 000 pm,the others=50 pm.
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Fig.6 Procedure of embryonic development after E-gan No.1,seedless selection Ponkan

self-pollination and pollination of WX CK2
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Cytological mechanisms of the elite seedless Ponkan accessions

ZHANG Yajing CHENG Yufang YI Hualin

Key Laboratory of Horticultural Plant Biology .Ministry of Education ,
Huazhong Agricultural University ,Wuhan 430070,China

Abstract The cytological mechanisms of the elite seedless Ponkan accession were systematically
studied through comparing with its maternal parent Jiangxi Ponkan and E-gan No.1. Male gamete fertili-
ty,self-incompatibility and embryo development were investigated. The results showed that male gamete
of Jiangxi seedless Ponkan developed abnormally and the pollen fertility of the elite seedless Ponkan was
significantly lower than that of the control. Meanwhile the abnormal meiosis percentage of pollen mother
cell was severely higher than that of the control. Morphological and anatomical structure of microspore
mother cell of the elite seedless Ponkan was different from that of the control. The seedless Ponkan ac-
cession had self-compatibility and its pollen tubes grew downward through the style normally. Embryo
abortion occurred at early developmental stage causing the seedlessness of the elite seedless accession.
The 3rd week after pollination was the critical period to observe the embryo abortion. Seed numbers in
fruit did not change significantly by self-pollination or cross-pollination. Embryo abortion is responsible
for the elite seedless Ponkan accession.

Keywords seedless Ponkan tangerine; embryonic development; biological characteristics of pollen;

self-incompatibility; pollination
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