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Development of Torenia fournieri
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Abstract: Microsporogenesis and male gametophyte development of Torenia fournieri were investigated by

techniques of paraffin sections and ultra-thin sections. Each flower of Torenia fournieri has four stamens, and
each anther has four pollen sacs. The microsporocyte developed into tetrahedral or isobilateral tetrad through
meiosis. The mature pollen grain of Torenia fournieri is 2-cell type with three germination apertures. The
development of anther wall is dicotyledonous type, and the tapetum is glandular. Most processes of
microsporocyte development are normal, however, the abnormal degradation of microspore cytoplasm is often

observed at tetrad stage. It suggested that the abnormal meiosis of microspore mother cell might lead to pollen

abortion, which may be one of the main reasons for the low setting rate of Torenia fournieri.
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Table 1 The relationships between morphological character of flower bud and related anther development
—— 25 BELEH Structure of anther wall
REm - £¢
Length of yhaE - ZE?EWEE(*T@EE) e R
Development stages Endothecium
flower bud (mm) Epidermis Middle layer Tapetum

(fibrous layer)

<15 TAE R TR A R R, MEmK
Secondary Rectangular,
sporogenous cell stage  tangentially elongated
15~3 AN TR S S I, wiEde
Microspore mother Rectangular,
cell stage vacuolization
15~3 wgL sy B LSRR N
Meiosis stage FRIE Oval or nearly
sphericity
3~5 /DT I S P 3 FEE SR, B
Microspore tetrad stage  ¥#44k Oval or nearly
sphericity,
vacuolization
3~5 BT R, PR
Uninucleate Flat, tangentially
microspore stage elongated
5~6 ANET R B 3, B R
Microspore mitose Flat, cuticular
stage layer appeared
6~8 “HERRH Twe- R
cell pollen grain stage Flat
8~15 BEAR A Mawre P

(BB T Blooming) pollen gains stage

Flat

A, DAk

bRy IES

Rectangular, Rectangular,

tangentially elongated  tangentially elongated

EMPRIEF, M Bk EHF  WERRE,

fink Polygonal or Narrow B B W A% Polygonal,

rectangular, cytoplasm strong,

tangentially elongated some binucleated

b2 FrikiRk Bk, #3 KE

Rectangular Starting to degenerate Radially elongated,
arranged densly

BTR, ERmk BB TGV

Nearly square, Degenerated Beginning to

radially elongated degenerate

T, BEmK B, BHERD KEBor MR, HH S

Square, radially Degenerated, FR{K Most

elongated retained trace degenerated, ubisch
bodies appeared

HRREEH R B FELIRL LR, KESIR

Cell wall Completely degenerated {31 Compeletely

thickened zonally degenerated, a lot of
ubisch bodies appeared

HMREEH R ME Cell — —

wall thickened zonally

HMREEH R ME Cell — —

wall thickened zonally

—: B&iR1L, B ZLARFETE The structure has degenerated and disappeared.
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11. ZHAem A, R 2 BRI UK B S ER4%; Bar =8 pm

12. 78 4G R o A P 4 (GC) B SR 4T H(VC); Bar =1 pm

13. R RRVER P AR E F AR A&, Bar=1 pm

BRI

1. DA RET 0 B B 2 TF 1R H BE , 160 S B (Ex)FE T Bt
#f; Bar =200 nm

2. BT RENENBELELER, ERAEMI)E
f%; Bar=1 pm

3. /METFERATEIEZ R L2, WA AR B R
(Ep)-Z5' = W BE(En). F E (ML) 445 )2(Ta); Bar =2 um

4. WA B 4E BT 1R1B1L; Bar =2 pm

5. BRENBAEREEABRLRES, B S R, b EHARE
A5, Bar =5 wm

6. MEFH AR EH , REAIRA Bk, 25 % B4R IR
e, FEMBEREEERL, B AR S KA, Bar=2 pm

7. AR ATEZEE; Bar =5 pm

8. ZHEme iR T AR IR MK . Bar =2 pm

Explanation of plates

Plate 1

1. Secondary sporogenous cell stage, showing secondary
sporogenous cells and secondary parietal cells; Bar =8 pm

2. Microspore mother cell stage, showing microspore mother cells
and differentiated tapetum; Bar =8 wm

3. Showing big nucleus, obvious nuckolus and supererogatory
nucleoli in microspore mother cell; Bar =2 wm

4. Dyad stage, showing nucleus and nuckolus in
microspore; Bar =1 pm

5. Tetrad stage, showing tetrahedral tetrad and degenerating
tapetum; Bar =8 wm

6. Showing isobilateral tetrad; Bar =8 pm

7. Showing abnormal tetrads; Bar =7 pm

8. Uninuckate microspore at the central stage, showing
microspores and degenerating tapetum; Bar =8 pm

9. Uninucleate microspore at the vacuolation stage, showing
degenerated tapetum; Bar =8 pm

10. Two-nuckus pollen stage, showing two nuclear closing to
pollen wall and ubisch bodies; Bar =8 pm

11. Two-celled pollen stage, showing a large number of ubisch
bodies inside endothecium; Bar =8 wm

12. Showing germ cell and vegetative cell in two-cell pollen; Bar =
1 pm

13. Showing combine of GC and VC. Bar =1 pm

Plate I

1. The developing pollen wall at tetrad stage, showing exine; Bar =
200 nm

2. The pollen walls development having finished at uninucleate
microspore of the central stage, showing exine and intine; Bar =1 pm

3. The differentiation of anther walls having finished at microspore
mother cell stage, showing epidermis, endothecium, middle layer and
tapetum; Bar =2 um

4. The tapetum beginning to degenerate at tetrad stage; Bar =2 pm

5. Uninucleate microspore at the vacuolation stage, showing
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degenerated tapetum, Ubisch bodies and remains of middle layer; Bar = large number of Ubisch bodies; Bar =2 pm
5 pm 7. The anther wall at two-celled pollen stage; Bar =5 pm

6. Microspore mitosis stage, cuticularized epidermis, cell wall of 8. The epidermis radially elongated at two-celled pollen stage.
endothecium thickened zonally, middle layer and tapetum disappeared, a Bar =2 pm

CHEN Su-hong, et al.: Plate I
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BHRELE: BRI CHEN Su-hong, et al.: Plate II





