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lines in Kenaf ( Hibiscus cannabinus) anther

ZHOU Qiong' ZHOU Yao—Yao' TANG Xiang-Min’
ZHOU RuiYang'" LI Chun—Yao'

(1. College of Agronomy Guangxi University Nanning 530005 China; 2. Guangxi
Academy of Agricultural Science Nanning 530007 China )

Abstract: Kenaf ( Hibiscus cannabinus) anther of the cytoplasmic male-sterile( CMS) line I23A and its maintainer line
[23B were employeded as experimental materials to reveal the relationship between CMS and metabolisms of reactive ox—

ygen species ( ROS) by observing changes of starch and soluble sugar contents and comparing productions of superoxide
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anion radical( O, *) respiratory rate as well as content of malonadehyde ( MDA) and active oxygen exterminating en—
zymes ( SOD and POD) . The results showed that there was no evident difference between respiratory rate of CMS line
and that of maintainer line at mononuclear stage but anther of CMS line had higher content of O, ¢ than that of main—
tainer line at this stage. Respiratory rate in anther of the CMS was lower than that of maintainer line at binucleate pollen
stage while O, * content in sterile anther approximated to that in fertile anther of maintainer line. There was no evi—
dent change in respiratory rate of CMS line at mononuclear stage and binucleate pollen stage but respiratory rate in an—
ther of maintainer line obviously increased from mononuclear stage to binucleate pollen stage. With the growth of anther
big starch grains content in 123A connective did not change during its microsporogenesis and soluble sugar content in
[23A was lower than that of I123B at both of mononuclear stage and binucleate pollen stage. This possibility gave rise to
the speculations that the decline of cyanide—esistant respiration in anther lead to disturbance of material metabolism and
energy metabolism and starch grains presented in the connective tissue were not utilized by anther of the CMS line
meanwhile the intracellular surplus electrons were not effectively passed on to O, by cyanide—esistant respiration which
leads to increase O, * content in anther of CMS line so that there is higher MDA content in anther of CMS line at mono—
nuclear stage and binucleate pollen stage. Simultaneously POD activity was lower than that of its maintainer line at
mononuclear stage and binucleate pollen stage. While activitiy of SOD was higher than that of its maintainer line at
mononuclear stage but lower than that of its maintainer line at binucleate pollen stage. During the abortion of CMS an—
ther O, ¢ and MDA excessively accumulate in CMS anther and activity of SOD and POD would decline which disrup—
ted the balance between the production and elimination of ROS and made pollen mother cells apoptosis.
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Table 1 Comparison of respiratory rate and the soluble

( sugar content between the male sterile lines and its
g
1998) ; ( MDA) maintainer in mononucleate and binucleate in Kenaf
(TBA)  ( 1998) ;
( SOD) ( NBT) ( Material Respiratory rate Soluble sugar
(pLO, * g* * min™) content ( %)
1998) ; ( POD) 123Bs 18.69+2. 85Bb 2.00%0.21Be
( 1998) : 0; . 123Bd 27.84+4.04Aa 2.89+0. 14Aa
123As 14.38+1.13Bb 1.32+0.06Cd
( 1985) ! 123 Ad 18.80+1.74Bb 2.50+0.24Ab
( 1985) . : 0.01 0.05
3 ° Note: The letters mean significant differences significant at 0. 01 level for the
TO capital letter and 0. 05 level for the small letter respectively the same letters mean
no significant differences. The same below.
§~15 ym - ( 1,KI)
( 1
2008) . Leica DMLB o
SPSS ;
Duncan ( P<0. 01) 51.5%
. ( P<0. 05)
15.6% -
) 2.3 .
POD.SOD
2.1 L23B L23A 2
I [23B

205.5% 135.5%
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Plate [ Anther section tested for polysaccharides with I,( x400) 123B ( A-D) A. Section of an anther showing many starches in the micro—

spore mother cells and its wall layers with big starches in the connective tissue ( shown by arrow) ; B C. Section of an anther at tetrad stage and mononu—
clear stage showing many starches in microspores and tapetum with big starches in the connective tissue ( shown by arrow) ; D. Section of an anther at bi—
nucleate showing many starches in shell of pollen( shown by short arrow) with big starches ( shown by long arrow) in the connective tissue; [23A ( E-G)

E-F. Section of an anther showing a few starches in the microspore mother cells and mononuclear stage with big starches ( shown by arrow) in the connec—

tive tissue; G. Section of an anther at binucleate showing a few starches in it with big starches ( shown by arrow) in the connective tissue.
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Table 2 Contents of MDA O, + POD and SOD activities
in the male sterile lines and its maintainer in Kenaf
) 0,
MDA content 0, - POD  activity
Material ~ ( wmol ¢ g pmol ¢ ( AOD . g_] SOD activity
FW) g” FW) . min® FW) ( Ueg FVV) HZO
213.27+ 161.69+ 27.99+ 263.02+ - .
1238 6.72Cd 10.22Dd 1.68Cc 8.10Cc 0, - ( 1989)
123A 532.80+ 213.77+ 25.76+ 254.62+
14.57Ab 11.48Cc 1.46Cd 10.31CD¢ ( alternative oxidase AOX) ATP
123Bs 181.8 2+ 119.65+ 20.98+ 542. 16+
N 8.79De 12.21Ee 1.11De 14.30Bb
Lo3pq  120.94x 610. 66+ 45.31+ 268.97+ ( 1995) .
’ ‘ 8. 85Ef 10.25Aa 1.20Aa 5.98Cc 0o »
2
555.55+ 315.08+ 10.07+ 740.31+ .
234 13 69Aa 13.71Bh  0.54Ef 14.01 Aa ( Boveris 1978)
123Ad 284.77+ 626.65+ 32.81+ 233.48+
10.40Bc 11.32A¢ 1.19B b 12.48Dd - .
c 2 0, H,0 0, ( Purvis
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