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Abstract. To clarify the process of flower bud development in male flowers of Litsea cubeba
(Lour.) Pers., we investigated the differentiation and development of the morphology and
anatomy of male flower buds using stereomicroscopy, paraffin technology, and scanning
electron microscopy. The results showed that: (1) The differentiation period of the male flower
bud in L. cubeba was divided into five stages, including undifferentiation, inflorescence
primordium differentiation, bract primordium differentiation, flower primordium differentiation,
and floral organ differentiation, with the last stage further subdivided into perianth primordium
differentiation, stamen primordium differentiation, and pistil primordium differentiation. There
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was some overlap in each differentiation stage. Flowering was from early January to late March
the following year. (2) Mature L. cubeba males had unique irregular green stamen nectaries,
which were borne at the base of the inner stamens, distributed on both sides of the filaments,
intertwined with the filaments of the inner and outer stamens, and closely connected with the
inner filaments. (3) Each anther had four pollen sacs and the development of the anther wall
followed the basic model. The tapetum was glandular. Microspores were continuous during
meiosis cytokinesis, and mature pollen grains were 2-pollen cells with very few microspore
abortion during development. There were more spikes in ripe pollen exine, which was base
dilated, and the exposed portion of the outer wall showed a rough, non-thin wall area, with a
few small perforations. (4) Most pistils were arrested when the suture of abdominal cells
formed into a peritoneal cavity. Therefore, the pistii had no stigma, and the style was
shortened or missing, which process was called degradation. Fertilization did not happen until
the end of flowering. The process was called degradation. We directly obtained the
characteristics and patterns of male flower bud development, as well as the corresponding
external morphogenesis, microsporogenesis, male gametophyte development, shedding, and
development process of the pistillode in L. cubeba. These results provide a reference for the
florescence regulation, selection and breeding of superior varieties of L. cubeba.
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Table 1 Microspore development stages and anther wall development
SN B B 1EZi¥EkE  Development of anther wall
Fisf 1] Development s N BE
Date Stagé of FR A A A4 AR
microspore Epidermis engo?hegi%am Middle layer Tapetum
9H LA g TEARAHLI]
Early Sep. Archesporial cell Ir/regular shape J& None J& None J& None
o fupsy  MIRBLLEMAIGL U i AR RSy
Mid-Sep. sporogenous%ells Y Rectangle-like Flat shape Non-separable Non-separable
S b Ve R, R, JhmnE : \,
9 HTH g%ﬁﬁ%ﬂ%{f@ﬁg@ndar Rectangle-like, radial LN ?—?N% iaﬁgi flat AfE X 53
Late Sep. sporogenous cells Y extension, longitudinal Single, flat shape shapey ’ Non-separable
thickening

10 ¥ TE /I B A1 WAL, S lin s W, OMEREE  PE, R DRAIELR,  ERA i W%
Early Oct Formation of microspore Rectangle-like, Single, thickening Two layers, flat Oval shape, single- or

Y * mother cells longitudinal thickening rectangular shape dual-core
10 1 Loy WA TIPANIR RIREC R IUE TR AR sy il | il |

icrospore mother cells quare-like, oil ce il g g
Early Oct. begin meiosis covered Rectangle-like Same as above Same as above
10 A EF‘/ETJ w%k{k]‘[/}h&‘ Mﬁﬁﬁﬁ, {H]é[ﬂﬂ@‘ﬁ E‘i)']ﬂ FFHA A AL }F;&SLE’HS ﬁZF'MX
Mid-Oct.  Formation of tetrads S}ggi"lirgélllléeiﬁ (;Lér;é)eer Becoming lignified ggglennnérr]agtéo Disorganized
Br AW
10 AT SR 1 -1 gy SR AR
Late Oct. Disorganization of tetrads Same as above Further lignified degradyed Further disorganized
s
11 L e ke R AL E— B (LI
Early Nov. Mononuclear pollen d 9 9 Highly lignified Further degradation  Only trace remaining
egenerate
g g . . = AR, (EATRTEAE
1 ATA AL 33 1L If]_E— B 0 HORHR, A -
Late Nov. Binucleate pollen Further degradation Same as above gr?lr;ererﬁrl]z?ﬁgeared, ik Disappeared
" RO, AT SR A7 = =

2 Ay ik oo, il L — 1 i L1 .
Mid-Feb.  Shedding of pollen Some disappeared, Same as above Same as above

only remnants

W " RRK B ARREEH,
Note: “ =" development finished.
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Explanation of plate

Plate I ; Mature male flower structure and external morphology of mixed buds and male and female flowers, pollen
scanning electron microscopy. ms: Mature stamens; sn: Stamens of nectaries; pe: Pistillode; Lb. Leaf bud; S: Scale.
1. Mature male flowers of Litsea cubeba ( Lour) Pers; 2. Mature stamens (arrow) of Litsea cubeba (Lour) Pers;
3. Stamens of nectaries (arrow) and pistillode (arrow) ; 4. Undifferentiated stage; 5. Inflorescence primordium stage;
6. Bract primordium stage; 7. Flower primordium differentiation; 8. Floral organ differentiation; 9. Stamen primordium
differentiation; 10. Pistil primordium differentiation (arrow shows leaf bud and scale) ; 11. Early development of pistillode
(arrow) and stamens of nectarines (arrow) ; 12. Shedding of pistillode (arrow); 13. Four interhemispheric pollen sacs
(arrow) ; 14. Female flower pistil structure (arrow) ; 15,16. Shedding of pollen grains.

Plate Il ; Male flower bud differentiation. Ip: Leaf bud primordia; fp: Flower buds primordia; Lb: Leaf buds; bp: Bract
primordia; flp: Floret primordia; b: Bracts; pp: Perianth primordia; sp: Stamen primordia; p: Perianth; S Scale;
s: Stamens; pd: Pistil primordia; pe: Pistillode; op: Ovule primordia of pistillode ovary. 1. Leaf bud primordia; 2. Flower
buds primordia and leaf buds; 3. Bract primordia; 4. Floret primordia and bracts; 5. Floret primordia and perianth
primordia; 6. Stamen primordia, perianth, floret primordia, bracts, and scale; 7. Pistil primordia, stamens, perianth,
and bracts; 8. Pistillode (arrow) ; 9. Ovule primordia of pistillode ovary (arrow).

Plate Il ; Microsporogenesis and development of male gametophytes. ac: Archesporial cells; pc: Primary sporogenous
cells; sc. Secondary sporogenous cells; T: Tapetum; ML. Middle layer; En. Endotheca endothecium; Ep: Epidermis;
bs. Bilateral symmetry; c: Cross; t. Tetrahedral; mp: Mononuclear pollen; up: Uninucleate pollen; rn: Reproductive
nucleus; vn. Vegetative nucleus; dp: Dormant pollen. 1. Archesporial cells (arrow); 2. Primary sporogenous cells
(arrow) ; 3. Secondary sporogenous cells (arrow); 4. Interphase of meiosis (arrow) and tapetum, middle layer,
endotheca endothecium, epidermis; 5. Prophase of meiosis 1 (arrow) and tapetum; 6. Metaphase of meiosis 1
(arrow) ; 7. Anaphase of meiosis I (arrow) and tapetum; 8. Telophase of meiosis 1 (arrow) ; 9. Anaphase of meiosis
I (arrow); 10. Tetrad arrangement of three kinds: bilateral symmetry (arrow), cross (arrow), and tetrahedral
(arrow) ; 11. Mononuclear pollen (arrow) and tapetum; 12. Uninucleate pollen (arrow); 13. Reproductive nucleus
(arrow) and vegetative nucleus (arrow); 14. Dormant pollen (arrow); 15, 16. Mature pollen grains (arrow ) ;
17. Epidermis, endotheca endothecium, middle layer, and tapetum during meiosis; 18. Shedding of epidermis,
endotheca endothecium, and middle layer; 19, 20. Shedding of fibrous layer; 21. Pollen abortion (arrow).
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