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Pollen Characteristic and Embryonic Development of Tensei Apple
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Abstract ; The pollen characteristics and embryonic development of Fuji(2x)apple and its bud mutation Tensei
(4x), were observed by using Scanning Electron Microscope ( SEM) and Laser Scanning Confocal Microscope
(LSCM). The results showed that the rate of the abnormal pollens was 10. 27% ,which was lager than that of diploids.
The rate of pollen germination of Tensei was 62. 42% ,which was lower than that of diploids. The pollens of both culti-
vars were 3-colporate,and the main shape was oblong and two polars of pollen were wide and flat, polars were trian-
gle. But the shape of Tensei was less than Fuji,or the full extent was lower than Fuji. The pollen surface of Tensei was
strips ornamentation ,with a few of bifurcations and perforations. The pollen surface of Tensei was slightly rough ,which
of Fuji was smooth. The equatorial axis length and polar axis length of tetraploid were longer than diploid,but P/E
value of tetraploid was less than diploid ,which was significant difference. The embryo sac of Tensei and Fuji is che-
nopodiad-type ,and there was abnormal embryo sac between them. The embryo sac of Tensei was abnormal in varying
degrees ,including polar nucleaus was in abnormal position ,abnormal number of polar nuclei,abnormal structure of egg
apparatus and the stasis of embryo development. There were only few incomplete embryo sacs in Fuji.
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Table1 Comparing the SEM observation of pollen morphology of apple

ch ¥ fi:3:3
Cultivar Ploidy

BHE (um) A (pm)

Polar axis length  Equatonial axis length

B/ 7 E
P/E The rate of abnormal pollens

IR (%) EBHRE(%)

Pollen germination rate

KB Tensei 4x
®+ Fuji 2x

44.16 £3.27 a 23.84+2.37a

43.95+1.88 a 22.03+1.47b

1.87£0.29 b
2.00+0.16 a

10.27a £ 0. 56 © 62.42b £0.39

5.24b +0.34 86. 76a £ 0. 41

BIARREGRRERE 5% KF  Different letters in eachcolumn mean significant at 0. 05 level
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Pollen morphology of Tensei and Fuji

EAR 1
Plate 1
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Al KB EB B x200; A2 K EER BEIK x 10005 A3 A4 . K 2 75560 A9 U i W x 2000 ;
AS KB 76 YRGB T WE % 2000 ; A6 : K B 7E ¥R AT S0 x 50005 B1 - 5 L JE M B4k x200;
B2: B L EMBEK x 1000;B3 B4 : B - 76 H3KL (¥ 0] i B x 2000 5 BS - B - £ B3R 9 45 DM x 2000 5 B6 - B 763 b7 9 BU A x 5000
Al :cluster of Tensei pollen used X200, A2:cluster of Tensei pollen used x 1000,

A3and A4 :side morphology of Tensei pollen used x 2000, AS : polar morphology of Tensei pollen used x 2000,

A6 :exine morphology of Tensei pollen used x5000,B1 ;cluster of Fuji pollen used x200,
B2 : cluster of Fuji pollen used x 1000,B3 and B4:side morphology of Fuji pollen used x2000,

BS : polar morphology of Fuji pollen used Xx2000,B6 :exine morphology of Fuji pollen used x 5000
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Platel The embryonic development of Tensei and Fuji

Al A3, KB ( x400;4 A 30 H) ;A2 U IR, K2 ( x800;4 F 30 H);A3a A3b:iE R, N\ IR, X2 ( x800;5 H 1 H) ;A4 REM
A HBA R BERIAL, K2 ( x800;5 A 4 H);AS: “HM2E, &+ ( x400;4 A 30 A ) ;A6 IR MEHE, B+ ( x800;5 A 1 H) ;AT \EHEH,
B (x400;5 A1 H) ;A8 tR R4, 50 40 ML 75 BE W46 , & £ ( x800;5 H 3 H ) ;Bla~b:id /i SEALERH , RE( x40055 A2 H) ;B2 ARENE
S¥, KB (x400;5 A2 H);B3a~d:& K, RA— MR, RE(x40055 H2 H);B4 a~d: &)1, B, EREMM, AR HE, K2 ( x400;5 A 2
H):BS:RBNHE L, BEBEMHG, KE(x400,5 A2 H);B6: BAH, & L( x400;5 A3 H). EC:SRZM;SY: By4IM;AC: R 2 401 ;
PN: & # ;SC: Hi B

Al :the two-nucleate embryo sac of Tensei( x400;April 30th) ,A2:the four-nucleate embryo sac of Tensei( x400; April 30th) , A3a,A3b:the eight - nu-
cleate embryo sac of Tensei( x800;May 1th) ,A4:the two polar nucleus are fusional ,and the degree of the vacuoleof the egg apparatus deepen. Tensei( x 800;
May 4th) , A5 :the two — nucleate embryo sac of Fuji( x400; April 30th) , A6 : the four-nucleate embryo sac of Fuji( x400;May 1th) , A7:the eight-nucle-
ate embryo sac of Fuji( x400;May 1th) ,A8:the two polar nucleus are fusional ,and the degree of the vacuole of the egg apparatus deepen. Fuji( x 800 ; May
3th) ; Bla-b: polar nucleaus in abnormal position of Tensei( x 400 ;May 2th) ,B2:polar nucleaus in abnormal positiori of Tensei( x 400 ; May 2th) , B3a-
d:only one polar nuclei of Tensei( x400;May 2th) ,B4a-d:no polar nucleaus, no antipodal cell and abnormal structure of egg apparatus. Tensei. ( x400;
May 2th) , B5 : the stasis of embryo development with more nucleaus of Tensei( x400;May 2th) ,B6:no polar nucleaus, Fuji( x 400;May 3th). EC:egg
cell. SY ; synergid. AC :antipodal cell. PN polar nuclei. SC:sperm cell
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