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Observation on anther development of Phyllostachys edulis
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RAN Hong', ZHANG Ying', GUO Qi-Rong'"

(1. International Center for Bamboo and Rattan; SFA Key Laboratory of Bamboo and Rattan Science and
Technology, Beijing 100102, China; 2. College of Life Sciences, Nankai University, Tianjin 300071, China )
Abstract; Because of the long flowering stage, studies about the reproductive biology of bamboos were rarely fewer. In
this research, the anther development of Phyllostachys edulis was studied by paraffin section, and the process of anther
development of P. edulis was also analysed, including the development process of the anther, anther wall and microspore.
The results showed that the anther wall of P. edulis contains four layer of cells, which were epidermal cells, endothecium
cells, middle layer cells and tapetum cells. There was only a layer of cells with flat shape in endothecium cells and mid-
dle layer cells. At the end of the anther development when microspore goes to pull over, endothecium cells would de-
grade gradually and the middle layer cells would break up and disappeared. The development of anther wall was monocot-
yledonous type, and the tapetum belonged to secretory type with a layer of cells growing in radial direction, the final de-
velopment of tapetum disappeared by themselves. The type of cytokinesis of microsporocyte meioticdivision was succes-
sive, and the generated microspore from which then fomated mature pollen by one mitosis process. Mature pollen grains

were mostly two-celled, rarely three-celled. In addition, we found that there was a corresponding relationship between
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the development of anther and continuous morphology change of the inflorescence. Based on the results of continuous ob-

servation on the inflorescence and paraffin section assays, we also found that unceasing development and division of an-

ther occurred with the continuous development of inflorescence, and anther wall layers of cells were gradually formed.

Then microspore became mature gradually and the layers of the anther degraded and disappeared during the process, and

then mature pollen spilled out from the dehiscenced anther. Our research would enrich the studies on the reproductive bi-

ology of bamboos and also was of great significance to the study on the germplasm of moso bamboo.
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Plate I ~Anther wall development process of P. edulis ~ A. Primary wall cells; B. 4 layers of anther at the microspore mother stage( 1. Epider-
mis,2. Endothecium,3. Middle layer,4. Tapetum) ; C. Microspore is at binucleate stage, and tapetum is disintegrated; D. Only 2 layers of wall cells in

the pollen grain mature period.
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Plate I Microspore and development of male gametophyte of P. edulis ~ A. Undifferentiated anther; B. Differentiated anther; C. Primary

wall cells and primary sporogenous cells; D. Secondary sporogenous cells; E. Microsporoctyte mother cell; F. Tetrads; G. Contraction microspore; H.

Middle microspore; I. 2-nuclear pollen grain; J. Mature pollen grain and anther.
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Table 1 Relationship between the changes of inflorescences and the development of anther of P. edulis
P
(R AL A5 e il 24 42 7T
Characteristic of the inflorescence and anther evelopment Development of anther wall
P!
period of pollen
PG, K 4~7 em,3~7 B R JET 2~3 &L N E A Sk WA A A 2 K AL ) A BE 2 i

P, AEZ51 0~2 mm
Inflorescence turquoise, 4=7 cm long, 3—7 bracts. The tender spikelet
bud has formed at the bottom of the 2-3 bracts, anther 0~2 mm long

AESPH A, K 4~T em,3~7 B, R 2~ 3 #04 NELA G
FEZFIE I, B2 2~3 mm

Inflorescence turquoise, 4=7 c¢m long, 3—7 bracts. The tender spikelet
bud has formed at the bottom of the 2—3 bracts, anther 2—3 mm long

WFHEE K 4~8 em,5~8 F ), IEHK 2~ 3 B 7 NE A 4hih
BB, 25K 2~4 mm

Inflorescence turquoise, 4-8 cm long, 5-8 bracts. The tender spikelet
bud has formed at the bottom of the 2—3 bracts, anther 2-4 mm long

TEFPIRIRIT 4R &8, K 5~8 om, B0 A N/NEFIVINEIE A5y
HEF W, AZTK 5~9 mm

Leaves began to turn yellow at the bottom of inflorescence, 5-8 cm
long. The bracts and florets has completed the basic development of
differentiation, anther 5-9 mm long

AEFF I R AR BT, AT B R IR 8, 4 5~ 11 em , /NEEIN/NAE TR
WRTFAE , AEZ5 2 9~ 11 mm

Inflorescence leaves turned yellow and fell off, part of bracts present
beige, 5-11 c¢m long, florets within spikelet began to blossom, anther
9-11 mm long

AEFF I R B0 sl R 4 IR €, 4K 5~ 13 em , /NAEHEAR 58 2 FF
B, AEZG K 12~ 14 mm

Leaves of inflorescence fell off or leaves, bracts beige, 5-13 ¢m long,
basic completely open flower, anther 12—14 mm long

Primary sporogenous cell

Secondary sporogenous cell

Pull over period of spores

Mononuclear microspore

AL (2~3 1)
Mature pollen (2-3 nucleus) B IR

It only has skin cells, primary wall cells
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Primary wall cells began to split
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Microsporocyte WO EL, AR SR W2 R R
Tapetum of microsporocyte appeared in the
early stage and the middle layer also appeared
gradually. Shape of cell is flat and the late ta-
petum radial is longer than the others
EsuEEURR 43 2 A0 M T B i A

Part of the middle layer cells began to break
up

BRNMLT B B2 A, 25 2T WA R

Every layer of cells began to break up and
disappear except epidermal cells

DURI T Bz, HA A 2 1 BA A F 2%, 3

Other layers of cells broke up, disappeared
or left traces except for epidermal cells
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