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摘　要: 采用半薄切片及薄切片技术,对水稻光温敏核雄性不育系培矮 64S与正常水稻品种 IR 36的花粉形成发育过程

进行了比较研究。结果表明,小孢子母细胞减数分裂之前,培矮 64S与 IR 36的发育过程基本相似。但从减数分裂开始,培矮

64S的雄性性细胞出现一些异常变化,并最终发育至二胞花粉早期败育。这些变化主要发生在两个阶段: (1)减数分裂前期,

约半数的小孢子母细胞的胞质出现异常,游离核糖体稀少,并具有不发育线粒体和大量泡状内质网。这类异常的小孢子母细

胞在随后的发育中逐渐液泡化并最终解体。(2)早期小孢子形成之后,几乎所有小孢子外壁均发育异常,表层与里层之间界限

不清,缺少中间透明带,同时内壁没有形成。但是,在花粉发育的整个过程中,培矮 64S与 IR 36绒毡层的发育和降解过程基本

相似。据此认为,培矮 64S的花粉败育可能是由小孢子母细胞或花粉外壁的异常发育造成的,而不是由绒毡层发育引起的。
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Abstract: By using the m ethods of sem i2th in and th in sect ion, the p rocess of po llen developm ent w as comparat ively stud2
ied in Peiai 64S, a pho toperiod2temperatu re sensit ive gen ic m ale sterile line (PTGM S) and IR 36, a fert ile cu lt ivar in rice. The

developm ent of Peiai 64S and IR 36 did no t differ up to m icro spo rocyte fo rm ation stage; bu t since m eio sis stage, m ale rep ro2
ductive cells of Peiai 64S underw ent several structu ral changes and ult im ately term inated by early b icellu lar stage. These ab2
no rm al changes m ain ly occurred at two stages: (1) at m eio tic p rophase, almo st half of Peiai 64S m icro spo rocytes exh ib ited

aberrat ion , w ith sparse free ribo som es, underdeveloped m itochondria and m any swo llen endop lasm ic ret icu la. These abno r2
m al cells becam e dram atically vacuo lated and hereafter disin tegrated comp letely at later stage. (2) A fter the early un inucleate

stage, nearly all of Peiai 64S m icro spo res po ssessed m alfunctional ex ine that w as deviod of electron transparen t region be2
tw een sex ine and nex ine, and no in t ine w as estab lished. But, the developm ent and disin tegrat ion of tapetum in Peiai 64S re2
sem bled tho se of IR 36. The resu lts p ropo sed that the abno rm alit ies of m icro spo rocytic cytop lasm o r po llen ex ine, rather than

the tapetal developm ent caused the po llen abo rt ion of Peiai 64S.
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　　A comp rehensive understanding of the m echan ism s in2
vo lved in m ale sterility is essen tial fo r the efficien t use of vari2
ous types of m ale sterile lines in the p roduction of F 1 hybrids.

D evelopm ental and structu ral studies characterizing the dif2
ferences betw een no rm al and sterile an thers help to elucidate

the causes leading to m ale sterility. Pho toperiod2temperatu re

sensitive gen ic m ale sterile line ( PTGM S ) is a new rice

germp lasm w ith fertility alternating betw een the sterile and

fertile under certain day length and temperatu re
1

and has

been used in p roduction of hybrid rice by two2line system
2 .

Therefo re, the studies on PTGM S rap idly becam e one of the

mo st attractive fields in Ch ina. Regarding the m echan ism of
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F ig. 1. A - L igh t m icrographs of longitudinal section of IR 36 an ther at m eio sis lep to tene. The m icro spo rocytes (arrow ) po ssessed unifo rm cyto2
p lasm. ×500; B - TEM of cro ss sections of IR 36 an ther at m eio sis lep to tene. The m icro spo rocyte con tains un ifo rm cytop lasm w ith num erous
ribo som es and few o ther o rganelles. ×4500; C- A part of IR 36 m icro spo rocyte w ith develop ing m ithochrodria. ×9675 .

a- L igh t m icrographs of longitudinal section of Peiai 64S an ther at m eio sis lep to tene. The cytop lasm of m icro spo rocytes (arrow ) does no t
even ly distribu te. ×500; b- A m icro spo rocyte of Peiai 64S at m eio sis lep to tene con tained a abno rm al nucleus and num erous swo llen endop lasm ic
reticu la. ×10000; c- A m icro spo rocyte of Peiai 64S at m eio sis lep to tene has underdeveloped m itochondria w ith darker m atrix. ×10000.
　　Ta- tapetum; M s- m icro spo rocyte; m - m itochondrium; p - p last id; ER - endop lasm ic reticu lum; N - nucleus.
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F ig. 2. Developm ent of po llen ex ine in IR 36 (A , B , C, D ) and Peiai 64S (a, b, c, d).
A - an early m icro spo re soon after released from the tetrad began to accum ulate electron dense depo sits (arrow ) on their surface. ×8100;

B - The m icro spo re ex ine at m iddle un inucleate stage further developed to fo rm three electron dense lines and regu larly spaced dark granu les (ar2
row ). ×22356; C- The m icro spo re at late m icro spo re stage po ssessed a w ell- developed ex ine w ith a sex ine (arrow head) , a nex ine (arrow ) and
a m iddle electron transparen t region betw een them. ×8100; D - The w all of m ature po llen con tained a spo ropo llen in ex ine (Ex) and cellu lo se in2
t ine ( In). ×4739.

a- Peiai 64S m icro spo res at early m icro spo re stage depo sited num erous election dense drop lets (arrow ) on their surface. ×8100; b- O s2
m iophilic m aterial (arrow ) irregu larly p iled on the m icro spo re surface, and the m icro spo res of m iddle stage fo rm an obvious abno rm al ex ine. ×
47385; c- The m icro spo re ex ine (arrow ) at late m icro spo re stage w as lack of the dem arcation betw een sex ine and nex ine. ×8100; d - A n
abo rtive po llen had only an irregu lar ex ine (arrow ) and w ithou t in tine. ×4739.
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F ig. 3. The p rocess of tapetal developm ent and disin tegration. A - F w ere of IR 36 and a- f w ere of Peiai 64S.
A , a- The tapetal cell just fo rm ed at m icro spo rocyte fo rm ation stage had dense cytop lasm w ith large m itochondria and p last ids. A×9675;

a×10000; B , b- The tapetal cytop lasm gradually agglom erated at m eio sis lep to tene and som e in terval (arrow ) occurring at the periphery of
tapetal p ro top last. B×10000; b×10000; C, c- A tapetum at tetrad stage p resen ted abundan t endop lasm ic reticu lum , m itochondria and p last id.
C×21000; c×15000.
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D , d- The tapetum disin tegrated in to mountain2like shape by late un inucleate m icro spo re stage, and retained som e recognizab le o rganelles, i. e.
m itochondria and endop lasm ic reticu lum. D×9675 ; d×21000; E, e- The tapetal cell at b icellu lar stage dram atically disin tegrated and contained
no cytop lasm , excep t fo r som e o sm iophilic rem ains a (arrow ). E×12525; e×12500; F , f- The tapetal cell comp letely disin tegrated bo th in the
IR 36 m ature po llen and the Peiai 64S abo rt ive po llen, leaving the secondary tapetal w all (arrow s) app ressed to inside surface of the endo theci2
um. F×5850; f×2700.
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