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Table 1 A comparison of female flower and cymule among genera in Betulaceae

Alnus Betula Corylus Ostryopsis Carpinus Ostrya
No. of primary bract 1 1 1 1 1 1
No. of secondary bract 2 (laminar) 2 (laminar) 2 (leaf-shaped) 2 (leaf-shaped) 2 (leaf-shaped) 2 (leaf-shaped)
No. of tertiary bract 2 0 0 0 0 0
No. of female flower primordium 2 3 2 2 2 2
No. of carpel 2 2 2 2 2o0r3 2o0r3
No. of tepal of female flower 0 2 (undeveloped) 1 (circular) 1 (circular) 1 (circular) 1 (circular)
T2 MARRHENETE P B AR B 14 8 A FLA
Table 2 A comparison of male flower and cymule among genera in Betulaceae
Alnus  Betula  Corylus Ostryopsis Carpinus Ostrya
No. of primary bract 1 1 1 1 1 1
No. of secondary bract 2 2 2 0 0 0
No. of tertiary bract 2 0 0 0 0 0
No. of male flower primordium 3 3 3 MP zones 3MP zones 3 MPzones 3 MP zones
No. of stamen primordium 4 2 4 (2 in lateral 4 (2inlateral 8 (4inlateral 12 (6 in lateral
(each flower) side, 2 in the side, 2inthe side, 4inthe side, 6 inthe
center) center) center) center)
No. of stamen primordium (each cymule) 12 6 4 4 8 12
No. of tepal of male flower 4 4 0 0 0 0
Filament Shallow Shallow Split to the base Shallow split  Shallow split ~ Shallow split
split split and seperate
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(2), (A1) Bar=500 pm; (E), (V) Bar=300 um; (F), (G), (J) Bar=50 pm; (H), (1), (K)—(T), (X) Bar=100 pm

Figure 1 Morphogenesis of female reproductive organs in Ostrya japonica

(A) Female inflorescence and cymuleprimordia arranged in a spiral configuration; (B)—(E) The growth process of female inflo-
rescence; (F) Cymuleprimordium meristem; (G)—(M) The forming progress of cymuleprimordium meristem differentiated into two
flowers; the secondary bract and flower primordia formed gradually; (N)—(P) Two flowers were differentiated, two or three carpels
differentiated from each flower primordium; (Q)—(T) Pistil differentiated from carpel primordium; (U)—(X) Mature bicarpellary pistil
or tricarpellary pistil; (Y)—(A1) Papillae formed on stigma epidermal cells of mature pistil. PB: Primary bract and primary bract
primordium; S: Style; CP: Cymuleprimordium; CPM: Cymuleprimordium meristem; FP: Flower primordium; IP: Inflorescence
primordium; Pe: Perigone and perigoneprimordium; cap: Carpel and carpel primordium; bp: Bicarpellary pistil; tp: Tricarpellary
pistil; SB: Secondary bract and secondary bract primordium. (A), (D), (U), (W), (Y) Bar=200 um; (B), (C), (Z), (A1) Bar=500 um;
(E), (V) Bar=300 um; (F), (G), (3) Bar=50 um; (H), (1), (K)—(T), (X) Bar=100 pm
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Figure 2 Morphogenesis of male reproductive organs in Ostrya japonica

(A) Male inflorescence and cymuleprimordia arranged in a spiral configuration; (B) Cymuleprimordium meristem and primary
bract; (C) Three primordium partitions differentiated from the cymuleprimordium meristem; (D)—(O) 12—14 nearly spherical sta-
mens differentiated from primordium partitions; (P)—(S) Stamen primordia differentiated into stamens; (T)—(U) Mature stamen
with a large number of cilia on the top of anther sac. PB: Primary bract and primary bract primordium; CP: Cymuleprimordium;
CPM: Cymuleprimordium meristem; IP: Inflorescence primordium; FPP: Flower primordium partitions; SP: Stamen and stamen
primordium; FS: Four-sacs stamen; Fi: Filament. (A)-E), (G)—(S) Bar=100 um; (F) Bar=50 um; (T) Bar=200 pum; (U) Bar=500 ym
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Morphogenesis of Inflorescence and Flower in Ostrya (Betulaceae)

Lifan Zhang®, You Zhou®, Baoging Ren?, Yu Liang", Wenwen Wang", Zhiduan Chen?, Junyi Zhu"

'School of Life Sciences, Tonghua Normal University, Tonghua 134002, China; Shanxi Taishan Botanical Garden, Taiyuan
030025, China; *State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany, Chinese Academy of
Sciences, Beijing 100093, China

Abstract The morphogenesis of inflorescence and flowers of Ostrya was observed by scanning electron microscopy.
The female inflorescence of Ostrya japonica is composed of multiple cymules arranged in a spiral configuration. Each
cymule primordium differentiates one primary bract and one cluster of cymule primordium meristem. One secondary bract
and two flowers were differentiated from each cymule meristem. Each flower primordium differentiated into two or three
carpels, forming a bicarpellary or tricarpellary pistil. Each flower has one layer perianth at the base of the pistil. The male
inflorescences were catkin-like, composed of multiple cymules arranged in a spiral configuration. Each cymule primordium
differentiated into one primary bract and one cluster of cymule primordium meristem. Three flower partitions differentiated
from each cymule primordium. The central partition was differentiated into five or six stamens, and each side partition
differentiated into three to four stamens. In the process of the stamen differentiating into four anther sacs, the young
stamen began a longitudinal fissure, but the filament was not divided into the base.

Key words Ostrya, floral organs, morphogenesis

Zhang LF, Zhou Y, Ren BQ, Liang Y, Wang WW, Chen ZD, Zhu JY (2015). Morphogenesis of inflorescence and flower
in Ostrya (Betulaceae). Chin Bull Bot 50, 675—-682.
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