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Cytological Observation of Microsporogenesis in Male-Sterile Lines
of Chinese Pink (Dianthus chinensis L.)

FU Xiao-peng, HU Jin-yi, HU Hui-rong, BAO Man-zhu

(Key Laboratory of Horticultural Plant Biology, Ministry of Education/College of Horticultural and Forestry Sciences, Huazhong
Agricultural University, Wuhan 430070)

Abstract: [Objective] Difference of microsporogenesis between the male-sterile line and fertile line of Chinese pink was
studied. [ Method]The microsporogenesis process of male sterile and fertile lines in Chinese pink was histologically examined using
squashed pollen and paraffin embedded sections. A stable male-sterile line (H-37B) was obtained from one 6 generations inbred lines
crossed for several rounds and 2 generations’ backcross. [Result] In fertile line, development of the mature pollen grains was
followed through the initiation of the sporogenous cell, microsporocyte formation and the tetrad developmental period. In the
male-sterile line, abortion of the developing pollen grains was observed to take place at various stages, namely, sporogenous cell
growth, mother cell meiosis and tetrad transformation to the uni-nuclear state. The pollen grains of the fertile line were spheroid,
turgid and viable. By contrast, the male sterile line produced pollen that was irregular in shape, empty and non-viable. [ Conclusion]
The abortion of the microspore is mainly resulted from the exceptionally growth of the tapetum layer.
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A. Fertile plant, note: long filament, plump anther and the juxtaposition of
the anther-top with the stigma (indicated by arrow); B. Male-sterile plant,
note: shorter filament, empty anther and position of the anther-top relative to
the ovary (indicated by arrow); C. Fertile anther, note: abundant number of
pollen grains (indicated by arrow); D. Male-sterile anther, note: low
numbers of pollen grains
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Fig. 1 Flower morphology in fertile and male sterile plants of
Dianthus chinensis L.

2.2 AMABRANMAERIMETAEIREMNMERT

LbER
221 At ERABTHAERIRE WA
H-37K n[ B R 462y K B LR by HESS IR LR 8 Ak il

NIEZ, BT AEZS 4 A F A i Oy R, AR AR
A NEURTEAR, BAIER 2T & 1 /M)
i (B 2-1) , R MG R AR, )
AN AT A A BEAR I, ) T ) A s R A . )
A BN 0 AT 22 01 R Ay 2R SR A 2, AR Rl Y
TERRZ = NEE, PRI E (K 2-2) 5 PIEiGf
IR I, A B g AR, R, i
SRR ZAE (B 2-2) « Y14 25
Z4J5 T BB 22 IR A G 40— M- REAR R, /1
(R i N D e Y T N1 Y 7% N S
W RHE N RE A (B 2-3) , B2 /MR
0 P TR T PR IR - 40 M 32 38 43 TR, TR A4k
A MEHAE R, HER 2~4 M2 (E12-3) .
N REGH MR A 3 T 18— 538 Ja AN ST R 0T 4
JRUEE,  FE 5 — RIS 25 T F— XU 4 i it
MR (B 2-4) , TEEE KEEY R, B
LRI BEAT 732, 3 BSE N A 4 A% 18] 7= AL BE,




7 3] /ANISE AT PTHEVEAS 7T 22 /M1 TR B R IR 40 0 22 W 5% 2087

I 7> Brpe 4 N (B 2-5) , b, 4MBETI 0, IRRGRZ I A, IR fm A N (18
P 5 KL AT, A DRI AN IR . 2-6) o JE RIS A 25 P (/A REAR L 0 SRS
Bt BLZE DY MR K F IR B i, /M R T (18] 2-6)5 WA LR RPN, ARSI, TR
VRIS IAE 25 BE RS AL RS R A AR 2%, A B RO 1~2 3.

Ac. fUJG4IM; Sp. JEAIANML: T. 258G Mme. MU REAIM: Td. PUSHA: P qEk: M.

1 fRgi, AR (k) . X200; 2. MEfAIE, X200; 3. AMETEHIE, X200; 4. NOTREEEER, X200; 5. MET YA

W3, X200; 6. i, Z<PE/AMET (Fisk) , X200; 7. iGN, RERERBCRINN (Fisk) . X200; 8. /METRIIMESRE, R

BRI (Hi3k) , X2005 9. /NMET-REAN S RN, RRE R E S L (Fi2) 5 X200 10. /MET-RRAN MRS RN, R okEs

JRIEFRIEE (i), X200; 11 MU TPUMAR ], R MET (%), X2005 120 MR, AT RaRIRE S, Rk
(k) , X200

Ac. Archesporial cell; Sp. Sporogenous cells; T. Tapetum layer; Mmc. Microspore mother cells; Td. Tetrad of microspore; P. pollen; M. Middle layer

1. Archesporial cell (indicated by arrow), X200; 2. Sporogenous cells, X 200; 3. Microspore mother cells, X200; 4. Meiosis of microspore mother cell, X

200; 5. Tetrad state of microspore, X200; 6. Uninucleate microspore (indicated by arrow), X200; 7. Abnormal sporogenous cells, (arrow indicates adhesive

gigantic Mmc), X200; 8. Abnormal microspore mother cells (arrow indcates degenerated Mmc), X200; 9. Meiosis of microspore mother cell (arrow indicates

elongated tapetum), X200; 10. Meiosis of microspore mother cell (arrow indicates disorderly tapetum growth), X200; 11. Tetrad state of microspore (arrow

indicates empty tetrad), X200; 12. Uninuclear microspore (arrow indicates microspore waviness, empty and staining weakly), X200

B2 ABERSFERNMITREMNZIME
Fig. 2 The microspore developmental process in fertile and male-sterile lines of Chinese pink
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A. Pollen grain from the fertile line viewed under transmission light microscope (Note: spheroid and turgid); B. Pollen grains from the fertile line staining
fluorescently for vitality; C. Germination of pollen grains from the fertile line; D. Pollen from the male-sterile line viewed under transmission light microscope;
E. Pollen of male-sterile line when stained with fluorescent dye for vitality; F. Germination test of pollen from the male-sterile line

E3 AEHEMSTELEH
Fig. 3 Fertile pollen and male sterile pollen
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Table Fluorescence test of male sterile and fertile pollen in Dianthus chinensis L.

1ek PR ASINPIR g3 WHER (um)? LR RHE A5 g wh KR Y

Pollen No. of pollen Diameter of pollen Characters of pollen Viability (%) Pollen germination rate (%)
LINERiZ 883 48.04+1.14 FE, H936 100 50.73+4.12

Fertile pollen Rotundity, fluorescence

THAH 860 24.39+0.89 W%, Tovélt 9.2 0.00+0

Abortive pollen

Abnormality, no fluorescence

U Frh ISR T AL 3 KNP bR % (n=30)

Y Data are the means * standard deviation (n=30) of three replicate experiments
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