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Abstract: Parakmeria omeiensis an evergreen tree belonged to Parakmeria of Magnoliaceae, is listed as a critically
endangered plant under the first-grade State protection. Aimed to clarify the abortion period of male sterility in bisexual
flowers of P. omeiensis and its physiological and biochemical characteristics, sterile stamens of bisexual flower and fertile
stamens of male flower were test materials, the anther development was observed by paraffin section, the contents of soluble
sugar, soluble protein, proline were determined, and catalase (CAT) and peroxidase (POD) activities were analyzed. The
results were as follows: (1) Significant difference were detected in meiosis stage in anther development between sterile
stamens and fertile stamens, the tapetum layer of sterile stamens was dense and undeveloped, the microspore mother cells
didn’t develop into the tetrad and subsequently disintegrated, so the pollen sac was empty. The tapetum layer and the
microspore mother cells of fertile stamens developed normally, most pollen sac were broken and pollen grain were
export. (2)The contents of soluble sugar, soluble protein, proline of sterile stamens were significantly lower than fertile
stamens during the stages of meiosis, microspore monuclear and pollen mature. (3) POD activity of sterile stamens
increased overall and was significantly higher than fertile stamens during the stages of meiosis, microspore monuclear and
pollen mature. CAT activity of sterile stamens decreased as a whole and was significantly lower than fertile stamens in the
same stage. We conclude that the microspore abortion occurs at the stage of meiosis, the decrease in metabolism of material
and energy causes the abortion of male in bisexual flowers, the tapetum layer don’t develop further and it doesn’ t provide

nutrients to the microspore mother cells. CAT and POD activities are abnormal which results in the failure of timely

scavenging free radicals in cells, and meiosis of microspore mother cells is blocked, so tetrads fail to be formed.
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A. WitEAE; B. HifE; C. ANEHEEFIA FHEE

A. Bisexual flower; B. Male flower; C. Sterile stamen and fertile stamen.
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Fig. 1 Morphological structure of two flower types and stamens in Parakmeria omeiensis
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A-F. W[ B G-L. AEZ; A,G. /MMEFEZIEE; B H. WO /- 205 C L AR, D, J. /N T FRAZ i 3
E, K. SIS F, L. BGRERRIN ], Ep. REZJZ; En. 255 A BE; Ta. S085)2; ML H)Z; Mme. /M TR0 ; Te. PUSHE
FlL. 2142 ; Dmme. [N ETFRA000; Ms. /M ; Cdmme. 584 R4 /MO PRI, Dta. B ASE)Z,; Cta. BUE)
BHE; Pg. AERYRL; Mpg. B LML, A-C, G-L fEZ5REVIH ; D-F, J-L. £\ DI,

A-F. Fertile anther; G-L. Sterile anther; A, G. Microspore mother cell stage; B, H. Meiosis stage; C,I. Tetrad stage; D,J. Microspore
monuclear stage; E,K. Microspore dual core; F,L. Mature pollen grain stage; Ep. Epidermis; En. Endothecium; Ta. Tapetum; MI. Middle-
layer; Mmec. Microspore mother cell; Te. Tetrad; Fl. Fibrous layer; Dmme. Degradated microspore mother cell; Ms. Microspore;
Cdmmec.Completely degradated microspore mother cell; Dta. Degradated tapetum; Cta. Compact tapetum; Pg. Pollen grain; Mpg. Mature
pollen grain. A—C, G-I Transverse sections of anther; D-F, J-L. Longitudinal sections of anther.

M2 REEGHNTEEAERRL SN RN

Fig. 2 Microscopic observation of sterile and fertile anthers at different development stages
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G, H. 5 I, A¥&ESEG 1, I /METRANEZ IR K. 5% 8 R BEIRUREZS 58 5 L. /MET RS BIHE R Cb. B @A
Le. %R %60k, Ca. PFIRS,

A. Leptotene stage; B. Synaptene stage; C. Metaphase I, with precocious migration of chromosomes to the poles; D. Anaphasel, with
chromosome bridge; E. Anaphase I, with lagging chromosomes; F. Multipolar spindles; G, H. Anaphase I, with asymmetrical separation;
I, J. Gradually disintegrated microspore mother cell; K. Empty shell of callose wall; L. Vestige of dissolved microspores; Cb. Chromosome
bridge; Le. Lagging chromosome; Ca. Callose.
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Fig. 3 Meiosis and disintegration of microspore mother cells of male sterile anthers
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respectively. Different little letters represent significant differences

(P<0.05). The same below.
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Fig. 4 Soluble protein content (A), soluble sugar content
(B) and free proline content (C) of sterile and fertile

stamens at different anther developmental stages
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Fig. 5 POD activity (A) and CAT activity(B) of sterile and fertile stamens at different anther developmental stages
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