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Comparison on the Characteristics of the Isonuclear Alloplasmic CMS Lines in japonica Rice

TANG Shu-zhu, SUN Ye, ZHANG Hong-gen, GU Yan-juan, Lu Ju-fei, TIAN Shun, YU Bo, GU Ming-hong

(The Key Laboratory o f Education Ministry for Plant Functional Genomics ; Agricultural College , Yangzhou University , Yangzhou 225009,

China)

Abstract: The characteristics of two types of isonuclear alloplasmic CMS lines derived from Suqiu, ‘Liuqianxin were stud-
ied in male sterile stability, restorable ability, flowering habit and outcrossing rate. Most pollen granules of BT-type and HL-
type CMS lines were stained-abortion, and those of WA-type CMS lines were mainly typical-abortion. Selfed seed-setting rate
of BT Suqiu A and BT Liugianxin A were 0. 06% and 3. 72%, respectively, the sterility of those CMS lines were the most
unstable, The pollen abortive degree of CMS lines affected the length of panicle-neck above the sheath of flag leaf, the more
serious abortive degree, the shorter the length of panicle-neck above the sheath-of flag leaf. Flowering time and flowering
duration of BT-type CMS lines were close to its maintainers. Flowering time of HL-type CMS line was later than that of its
maintainers, but flowering duration was the same. Flowering time of WA was distinctly laggar and flowering duration was
longer, and flowering was not concentrated. The outcrossing rates of BT- and HL-type CMS lines were higher than that of
WA-type CMS line. As to the restorable characteristic, BT-type was the best, HL-type the second, and WA-type the worst.
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Table 1. Pollen type and bagged spikelet fertility of isonuclear alloplasmic CMS lines. %
Vi g3 HXEELHE /N E
ABR/ARFTER ‘ Type of pollen B o5 1 Al Bagged spikelet fertility
CMS line/ LI 5] 0vig I g Percentage of
aintainer line ica erica taine IEH anicles wi 23 5
. M | | a;ll-:\)zl;’)tiojl ill?)}cl)rtionl asl‘,aortiofrll Normal pSEH:d SEE:lh Range Average
##k B Suqiu B 0. 05 0. 15 0. 00 - 98.80 — — —
BT 78k A BT Suqiu A 0. 08 0.28 96. 36 3.28 4,90 0.00~3. 83 0. 06
HL ##% A HL Sug 0. 16 0. 48 98. 60 0. 76 1,37 0. 00~0. 87 0. 01
WA HE A WA Sugiu A 100. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
7~ F ¥ B Liugian 3 0. 50 2. 50 - 0.00 97. 00 — — —
BT A F ¥ A BT Liugianxin A | 0.40 1. 70 96. 55 1. 35 64. 29 0.00~11.91 3.72
HL »F3¥ A HL Liugianxin A 0. 65 2. 25 96. 45 0. 65 0. 00 0. 00 0. 00
100. 00 0. 00 0. 00 0. 00 00

0. 00
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Table 2, Plant height and internode disposition of isonuclear alloplasmic CMS lines.

AER/RFFER
CMS line/

B R R B 7R 450 O OB 5T

PR &

Plant height

FRKED

Internode length!’ /cm

No. of

FHyEEE WK

Panicle

523

B
Iength of

panicle-neck

Maintainer line /em internodes length/cm
—1 —2 —3 —4 —5 above sheath/cm

A Fk B Suqiu B 122.9 a 390.9a 23.8a 21.4a 11.3 3.9 5. 50 22. 3 7.2 a
BT ## A BT Suqiu A 114.1 b 35.6 b 20.4b 19.3b 11.8 4.4 5. 60 22. 1 3.6 b
HL ## A HL Sugiu A 106.7 ¢ 33.2¢ 19.1c¢ 17.1¢ 10.8 3.9 5. 40 22.3 0.9 ¢
WA ## A WA Sugiu A 98. 6 d 29.7d 16.5d 15.9c¢ 10.7 3.5 5,40 22.2 —3.14d
AF 3 B Liugianxin B 105. 6 a 37.2a 20.0a 13.2a 85b 3.6b 5.45b  22.5 4.2 a
BT /A F3F A BT Liugianxin A 96.3 b 32.7b 17.4c¢ _11.8b 8 0bc 3.3b 5.85a 22.4 3.3b
HL A3 A HL Liugianxin A 106. 6 a 34.1b 19.0ab 14.0a 10.2a 5.1a 5.90a  23.0 2.0 ¢

97.8 b 33.6 b 18.7b 12.2 b 7.1¢ 3.3b 5.15¢  22.8 1.0d

WA /SF3 A WA Liugianxin A

A—RENBEEETHERFEERRAR

D —1~—5 FnE 1~ 5,

Within a column, data followed by the same letters indicated no significant difference among different cytoplasms at the 0, 05 level. The

same as in tables below.

MAEEAE 0. 05 KFEERARE. TH.

1) —1 to —5 mean the 1st internode to the 5th internode from the top.
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Fig. 1. Flowering dynamics in a panicle of isonuclear alloplasmic CMS lines.

B.BTA.HLA fl WAA 4 BIRBHEFRA.BTEAFR.HLEAFRAMWARLFR. TH.
B, BTA, HLA and WAA represent maintainer line, BT-type CMS line, HL-type CMS line and WA-type CMS line, respectwely The

same as in figures below.
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Table 3. Flowering duration and flowering time of isonuclear alloplasmic CMS lines.
1178 25 I 76 K FAERH . _
x  wB , AFEAEE AR
ABER/BRFER Days from heading Flowering days H T 7652 1k B[R] Dail Rate of
. _ _ ally ate o
CMS line/ to flowering/d of each panicle/d Flowering time : :
’ _ f tlowering closed spikelets
Maintainer line 2l M M Y 1y (O clock) -
time/h /%
Range Average Range Average
# % B Suqiu B 0 0.0 6~8 7.0 9:30~13:00 2.75 0.8
BT 778k A BT Sugiu A 0 0.0 6~8 7.2 10:00~13:30 3.25 0.7
HL ## A HL Suqiu A 0~1 0.2 6~7 6. 8 10:;30~15;00 4. 00 1.4
WA 78 A WA Suqiu A 1~2 1.8 15~17 16. 4 11.00~17.00 5.75 57. 4
75F 3 B Liuqgianxin B 0 0.0 5~17 6. 2 10:30~13:30 2. 67 0.0
BT A2 A BT Liugianxin A 0 0.0 6~7 6. 6 10:30~13:30 2. 50 0.6
HL /F¥ A HL Liugianxin A 0~1 0.1 7~9 8. 2 10:30~14,00 2. 75 0.6
0~3 0.3 10~12 - 11.6 10:30~17:00 5. 67 6.7

WA 5FF¥ A WA Liugianxin A

R4 FABEEFRFERAIRTHER

Table 4, Outcrossing rate of isonuclear alloplasmic CMS lines.

BT ®IAEH & BT-type A line

TERAET R HL-type A line

%

WARLAEHER WA-type A line

it o
Variety 75 VR F 1 2 ] -3y AF W8 T35
Range Average Range Average Range Average
I Fk Sugiu 1.8~33.1 17.2 a 1.3~34,3 14. 3 a 0.0~7.3 3.1b
AF ¥ Liugianxin 17.0~47. 8 32.6 a 20. 0~46. 3 31.9 a 6.1~17. 3 10.9 b
B, TR )G 5~9 d Xt FF R £ . Pk AWRFRR 1 h#HAKIE,12.:30 gifE s HF1E
2.3.2 BFIBFRAETAZABFREHS Bk, EHERFIEA4h, 2P WABRRERFE
FKARFFR K& BT & HL B WA B 3 Fr40 /g AER,TFF 1500 i EAHA—-NMAHABKFE
Eﬁ;ﬁﬁg Eﬁﬁﬁﬁlﬂﬁ&*ﬁ% 0.5 h EE!?J'T:F‘$ }%lﬂ%,g 17:00 3 ZE%:‘?%FF@HJ ZEJ& 6 ho

fRF A K BT # HL & WA B 3 MAERE &
HgaERt 3976 L4 10:30 Rif5. 2 BT ®AH
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Fig. 2. Flowering dynamics in a day of isonuclear alloplasmic CMS lines.
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Table §. Seed-setting rate of Fl' hybrid between Suqiu isonuclear alloplasmic CMS lines and restorer lines in indica or japonica rice. %
- RERE R RER REH CMS line RRREA wiTR AH & CMS line
indica Maintainer japonica Maintainer
restorer line line WA BT HL restorer line line BT HL WA
HH$% 63 Minghui 63 89.1a 80.1b 74.4 b 78.1 b || &F¥k 3-2 Ninghui 3-2 78.3 a 77.3a 44.2 b 0.1¢c
413 75.1 a 65.3b 67.3b 3.2¢ || C £ C Bao 73.3 a 64.9b 23.6¢c 0.1d
6078 85.9 a 80.9ab 79.4 b 83.8 ab|| &%k 9 B Wanhui 9 82.5 a 75.3a 64.7b 1.5 ¢
559 80.3 a 46.4 ¢ 61.3b 24.9d WHE 115 Xianghu 115 71. 2 a 66.5a 63.1a 11.7b
136 89.3 a 76.4b 62.7¢ 55.4c¢ || C9083 67,2 a 64.3a 44.6b 0.4 c
9311 65.0 a- 65.3 a 57.9 a 0.3 b || C9022 . 82.2 a 77.5ab 75.0b 30.7c¢
## Teqing 81.2a 76.6a 68.2b  1.0c [ 3 C311 Pei C311 ' 82.4a 8l..9a 80.8a 3L5b
1001 82.1 a 73.3 b 53.9 ¢ 23.1d |} 8B 422 Lunhui 422 82.1a 81l.5a 75.1a 41.8 b
] Average 81.0 a 70.5b 65.6 ¢ 33.7d | Slz_i:.él Average 77.4 a 73.7b 58.9¢ 14.7d
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