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CHANGES IN PHYTOHORMONES IN CYTOPLASMIC MALE
STERILE RICE AND ITS MAINTAINER LINE
DURING PANICLE DEVELOPMENT

Tian Chang’en Duan Jun Liang Chengye Huang Yuwen Liu Hongxian
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Abstract Contents of IAA, GA,,,, ABA and iPAs were measured by enzyme-linked
immunosorbent assay (ELISA) in leaves, panicles and anthers of cytoplasmic male sterile
(CMS) rice Zhenshan 97A and its maintainer Zhenshan 97B during paticle development.
From stamen and pistil formation to trinucleate pollen stages, IAA content in leaves of
CMS line was shown to be lower than that of maintainer line, and the highest level was
observed at binucleate pollen stage in maintainer line. So were IAA contents in anthers
and panicles. Changes in GA,,, content in leaves of CMS and maintainer lines had a
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41 Abbreviations: IAA— WMk Z 8 Indole3-acetic acid; GAs — HRBHH Gibberellic acid group; ABA— BisEm
Abscisic acid; iPAs— FIU¥3AR 3 Isopentenyladenosine group.
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similar pattern, i.e. in both lines, the level of GA,,, rose at first, then dropped, however,
the highest levels were found in leaves as well as in panicles and anthers of maintainer line
during uninucleate to trinucleate stages. ABA level in leaves of CMS line were obviously
higher than that in maintainer one at early panicle developmental stage, and was at nearly
the same level in both lines at middle stage, then again still higher than that in maintainer
line. The levels of ABA in panicles and anthers in CMS line were also higher than those
in maintainer line. As to the contents of iPAskin leaves, panicles and anthers, markedly
lower level in CMS line than in maintainer line was found at all stages. The ratios of
TAA+GA,,,+iPAs to ABA in leaves, panicles and anthers of CMS line were also lower
than those in maintainer one. It is proposed that the changes in contents of these
phytohormones in CMS line are abnormal, and IAA, GA,,, and iPAs deficiency and ABA
accumulation might be related to the generation of CMS in rice. :
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Fig. 1 Changes of IAA content in leaves (a), panicles (b) and anthers (c) of CMS rice (Il ) and its maintainer

line ([J ) during panicle development
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Developmental stages of panicles and pollens!™: 1. Stamen and pistil formation stage; 2. Pollen mother

cell (PMC) formation stage; 3. PMC meiosis stage; 4—6. Pollen developmental stages; 4, Uninucleate;

5. Binucleate; 6, Trinucleate
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Fig. 2 Changes of GA,,, content in leaves (a), panicles (b) and anthers (c) of CMS rice (Il ) and its maintainer
line ([ ) during panicle development
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Fig. 3 Changes of ABA content in leaves (a), panicles (b) and anthers (c) of CMS rice (Il ) and its maintainer

line (] ) during panicle development
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Fig. 4 Changes of iPAs content in leaves (a), panicles (b) and anthers (c) of CMS rice (Il ) and its maintainer
line ([ ) during panicle development
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Fig. 5 Changes of IAA+GA,,,+iPAs)/ABA content in leaves (a), panicles (b) and anthers (c) of
CMS rice (I ) and its maintainer line ([ ) during panicle development
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