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Cytological Observation of Pollen Abortion in
Eggplant Male-Sterile Lines

CHEN Xue-ping, LUO Shuang-xia, XUAN Shu-xin,ZHANG Cheng-he ,SHEN Shu-xing
( College of Horticulture ,Agricultural University of Hebei ,Baoding 071001 )

Abstract: The eggplant male sterile materials developed from advanced backcrossing of interspecific hybrid
were used to study the anther morphology , the stage ,and the mechanism of pollen abortion by morphological and cy-
tological methods. The results showed that the eggplant male-sterile materials were grouped into three types inclu-
ding degenerative-anther type, petaloid-anther type, and intermediate-anther type, according to the anther morpho-
logical characters. Prophase | was the key stage that pollen abortion occurred. The abnormity of tapetum structure
and function was probably the common reason that resulted the male sterility. Abnormal meiosis was the intermediate
process of pollen abortion. The petaloid-anther type serility materials displayed diversity in the obortion period. The
transport disruption of polysaccharides might be one of the reasons for its occurrence of male serility.
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A ; Maintainer, with normal anthers,B:655A sterile line, with degenerative anthers,

C:679A sterile line, with petaloid anthers,D:704 A sterile line,with top-petaloid anthers
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Fig. 1 The anther morphology of eggplant male sterile lines and their maintainer lines
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A:704A male-sterile line, anther wall structure at PMC stage, the arrow shows multi-nucleoli in sporogenous cells, B, Maintainer line, anther wall nor-
mal structure at prophase I, C:Male-sterile line, vacuolated tapetal cells, D:Male-sterile line, necrotic tapetal cells, E:Male-sterile line, amamoriphic
PMCs and shrinked anther chamber, F:679A male-sterile line, mass starch grains accumulated in the outer tapetal cells at prophase I, G:679A male-
sterile line, a partial enlarged fig. of the sixth, H:Maintainer line, anther wall structure at anaphase I, I;Maintainer line, anther wall structure at meta-
phase II, J:Maintainer line, anther wall structure at tetrad stage, K:Maintainer line, the starch grains in anther wall cells and parenchyma cells at ana-
phase I, L:Maintainer line, the starch grains in anther wall cells and parenchyma cells at tetrad stage, M :655A male-sterile line, anther wall structure
at metaphase I, N:679A male-sterile line, anther wall structure at metaphase I, O:Maintainer line, a great deal of microspores and regular tapetal
cells, P:Male-sterile line, abnormal tapetal cells at microspore stage, Q:679A male-sterile line, shrinked anther clinandrium at microspore stage, R-
S:Male-sterile lines, abnormal anther structure at pollen grain stage, T: Male-sterile line, the arrows show the hyperplasia anther vascular at pollen grain
stage, U:Maintainer line,anther structure at pollen grain stage ,the arrow shows the central anther vascular, V:Maintainer line, the starch grains in pa-

renchyma cells near anther vascular, W:Male-sterile line,the more dense starch grains observed in parenchyma cells
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Fig.2 The anther tissue structure of eggplant male sterile lines and their maintainer lines



44

WRE P45 i1 MEVE AN B R AER MO B9 A 2 LS

757

HEGIASTT  RBIE K AR 1 K (& 2P) |, AEH B I i
N NMETINE (E12Q) .

2.2.4 HMREBK I3 FRBN AT
i BREE I R AR AN AR SIS (B 2R-T) , IR
R 2R HAEAR 2 v S0 A7 78 25 B8 4 45T 0 24 I 4 55 T
AT A v BE 200 B P9 T 2 T T B4 Y A R ([ 2U-
V) o (BT Z 255 2] S 5546 (1) 41 B Hh e by 4
R R (K 2W)

2.3 TR R

2.3.1 BESRBPLEAEITAME REFRIAEH
B 20 H 43 24 F 309 B A6 A AR B /N B LA AR Ak
DN 11302 S L I o N g 2 P L G N S T
(KI3A-F) ., AERWAFTE 2 FiEHL:679A (i

A = c - D i E
- = s 1 "r'ﬂ'._ t »
'.?a.i;f‘-‘i ¥
S e t-'-'rl:' . ﬁiﬁi )
% = - -
P g, [
g
. # ¢ 51 2 .9e%
s 27 eed
: - A V. a - jL‘."-..--. |

R ALY oAl UL A5 A B A o 24 (R’ 3GAD) , B
FEJE 3 T 20 B v mr DL 95 JE Y e 4R (1B 314))
655A UL B /I 1 20 2440 (B 3K) 5 5 A i
PI O WA 45 5 — 30, 704 A 764 8] F v W
T ORI T 4r M R AR R B R AW 52
FIFTHA T 20 2440, X 0T B8 5 048 44 k8L B b
AR, AN A TFRT T AN E RIEH
FERBUR /N BRI K227 (H L @ k17
HERFFRARNZES

2.3.2 EMANERSEE AR LK/
F RN BACRRL (] 3L-M) , AT AR 679A &
AR AL AL ) A8 UL 2 /N 55T A2 TE 1Y R Bl
AAEH (1 3N)

A-F BRI RSB 24 R A 2 R B P L CS T 15D P G E S0 1 F: P03 G-) 679A GRILTY) A &
WO SO R G A H P L 1) JE 3 I, S TR e S (AR K655 A CGRAL L) R RA/R Lo AR5 R, Kot i 2/
T 5 M A5 R AL PRE s N 2679 A (IRAL Y ) AT 28, A2 P () DL I B8 0 O A U6

A-F Meiosis of maintainer line: A :the ealiy diakinesis, B :metaphase I, C:anaphase I,D:metaphase II,E;anaphase II,F :tetrad, G-J

Meiosis of 679 A ( petaloid-anther type) anther male-sterile line, G : diakinesis, H: metaphase II, I-J; anaphase II, containing lagged

chromosomes, K :655 A ( degenerative-anther type) male-sterile line; diakinesis, L; Maintainer line: a great deal of microspores, M;

Maintainer line ; mature pollen grains,N:679A ( petaloid-anther type) male-sterile line:abnormal and immature pollen grains
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Fig.3 Meiosis observision in eggplant male-sterile lines and their maintainer lines
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