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Observation of the morphological and anatomical characteristics
of different sex flower buds in Trichosanthes kirilowii Maxim.

Xin Jie', Wang Zhen', Zhang Bo', Wang Lei?, Zhang Yong-Qing?*
(1. School of Pharmacy, Linyi University, Linyi, Shandong 276000, China; 2. School of Pharmacy, Shandong
University of Traditional Chinese Medicine, Jinan 250355, China)
Abstract. To clarify flower bud development in Trichosanthes kirilowii Maxim., we investigated
the morphological and anatomical differentiation and development of male and female flower
buds using stereomicroscopy, paraffin sectioning, and resin slicing. Results showed the
Trichosanthes flower to be dioecious, with sexual differentiation observed between the female
and male flowers and the development speed of male flowers found to be significantly faster
than that of female flowers. The differentiation between male and female flower buds was
completed by ~0.2 mm length. The male flower was monosexual and the differentiation stages
could be divided into six periods, with only the differentiation and growth of the stamen
primordia observed during the whole development process. The female flower was
hermaphroditic and the differentiation stages could be divided into seven periods, including
joint development of the pistil and stamen, though stamen development regressed at a later
stage. Thus, this study clarified the bud development stages, as well as the internal
anatomical and external morphological changes and differentiation of male and female flower
buds and established a correlation between internal structure differentiation and external
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morphology of male and female flower buds. Furthermore, this study provides a reference for
the identification of early seedlings and research on sexual differentiation in Trichosanthes.
Key words . Trichosanthes kirilowii; Sex; Flower bud differentiation; Staminode; Cucurbitaceae
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Table 1 Developmental stages of the Trichosanthes
Kirilowii flower
K W K E (mm)
Developmental stage Flower bud length
2EFEE  Flower bud primordium <0.1
EH#)EEE  Calyx primordium <0.2
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HEEJFIL  Stamen primordium <05
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HEFEIRIEIH  Stamen degenerative period <12
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LR IARIE ] Anther original form <0.8
AER AN Pollen mother cell period <1
TR Two division period <1.2
sy ARRH# Four division period <15
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Anatomy of female flower buds at different developmental stages. A. Stage 1; B. Stage 3; C. Stage 4;
D. Stage 5; E: Stage 6; F: Stage 7; G. Stage 8; H: Stage 9; |. Stage 10; J.: Female flower bud length at
different growth stages. Red arrowhead indicates no degenerated stamens.
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Anatomy of male flower buds at different developmental stages. A. Stage 1; B. Stage 3; C. Stage 4; D. Stage 5;
E. Stage 6; F. Stage 7; G. Stage 8; H. Stage 9; |. Stage 10; J: Male flower bud length at different growth stages.
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Development process of Trichosanthes female flower. A. Undifferentiated stage; B. Early differentiation of flower bud;
C: Inflorescence differentiation; D. Sepal primordial differentiation; E. Petal primordial differentiation; F. Stamen
primordial differentiation; G —J. Pistil primordia differentiation; K. Placenta formation; L. Ovule primordial formation.
GP. Growth cone; ABP. Axillary bud primordium; TU. Original set; CO. Mycoplasma; LP. Leaf primordium; IP.
Inflorescence primordium; Sp: Sepal primordium; Pp: Petal primordium; Stp. Stamen primordium; Pip: Pistil primordium.
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Development process of Trichosanthes male flower. A. Flower bud primordium; B: Sepal primordial differentiation; C:
Petal primordial differentiation; D. Stamen primordial differentiation; E, F. Flower bud growth; G. Original form of
anther; H. Pollen mother cell; |. Pollen formation; J: Two division (see arrow); K. Four division (see arrow); L.
Mature pollen stage. FP: Flower bud primordium; Sp: Sepal primordium; Pp. Petal primordium; Stp. Stamen primordium.
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