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Studies on the Anther Dehiscence in F, of Hybrids between
Taichung 65 and Its F, Pollen Sterility Near Isogenic Lines
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Abstract: Japonica rice cultivar, Taichung 65, and its seven F, pollen sterility near isogenic lines were employed to
study the impact of pollen sterility locus on anther dehiscence in hybrid F, using the anther dehiscence index as
indicator. The results showed that the anther dehiscence trait was controlled by genic interaction of pollen sterility
loci. Allelic interaction at different pollen sterility loci resulted in different degree of anther indehiscence in hybrid
F.. Allelic interaction at S-b locus resulted in part of anther indehiscence in hybrid F,. Genic interaction between
pollen sterility loci obviously decreased the anther dehiscent ability. The more heterozygous pollen sterility loci the
hybrid F, had, the worse anther dehiscence the hybrid F, was. The hybrid of T65xTISL245 had three heterozygous
pollen sterility loci, its anther dehiscence index was only 2.27 and the anther dehiscence ability was worst. The
main causes resulting in poor anther dehiscence in hybrid F, were different with the kind and the number of
heterozygous pollen sterility loci. The anther dehiscence markedly decreased the total number of pollen grains and
the number of pollen grains germinated on stigma. The positive correlation between anther dehiscence index
and spikelet fertility was extremely significant.
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Classification of anther dehiscence in rice
pal] OB
dc)e2 2l % 11250 Ex AFFRI00 6 25 (ks 1 4 =62

B: Anther with a large hole on both end (arrowhead), grade 4 ®75: C: Anther with a small hole on

#7501 Cr L3R5 25003 & % 50:

A: Completely dehiscent anthers (armow-

one or both end (arrowhead), grade 3 <50; D: Anther with a very small hole on one or bath end (arrowhead), grade 2 %

112.5; E: Indehiscent anthers (arrowhead), grade 1 62,5
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Table I Influence of pollen sterility gene interaction on anther dehiscence in hyhrid F

122 G

Total number of

#a

Materials*
= anthers observed

T63

204
THS=TISL2 (5-b) 204
TOS*TISLA (S-u) 204
ToSXTISLS (S-c} 204
TOSxTISL24 {K-a, 5-4) 204
T65xTISL2S {5-b,8-¢) 204
TOSXTISLAS (3-it, S 204
T65<TISL245 (8-, 5-h, 8-¢) 204
Il 4 %3 Guangluai 4 192

1t
18]

=55 45 5 Grades of anther dehiscence

AR

Anther
2 1 4 5 dehiscence
index
il 0 204 ( 4.00
0 6 186 1} 3.79
{1 T 197 () 397
QO 0 204 0 4.00
Q 47 139 0 335
7 46 124 ] 131
0 16 169 a 1iad
34 a9 29 0 227
0 ] 139 53 4.28

* S PR R et F A 77 AL MR . Gene laci in parentheses are heterozygous pollen sterility loci in hybrid F,.
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BB TR 23.05%, WH K EMCE 1E ™ A T R
RIBEZHAGHRM L IEAATROENZ —.
T65xTISL24 1 T65XTISL2S5 f F, (£ IR E A=
454 65.00%F 66.67%, 8 B & T T65, Hit
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23 A EMEENRERBUMRAMERENXR
HARMA THBEIERICR &0F T 8O H
Sk ERITER B ERIER ST A BULE 3. A THE)
RIEHRFMHT, M F G+ 65 Bk —#
BER IEH BRI  fef e 24 Bk RRgETR R
& 65 M. RAZM P LR BTER, A%
e AT REE AR, HENAA F L BRI
¥ B SO R e R B ERAR hA K5 R .
ME 3 T, FE ERER R THRATER
B B E R AF FoH Sk ERTER B BORTE & 8
ek B FRANREGTOR AN E 2 F B ALK 22 F
T65xTISLA (S-a),T65XTISL2 (S:b) F1 T65xTISLS
(S-¢) Mk _ERITER B HOMEE K 00 Bt h 23
EF; AR BAREMATEE LR P RET
FiHE Sk ERTER B BUMBT R RITER E, S48RE Se
A S-c Bty TOSXTISLAS Ze Fi 4% 3k EHITER &
FORBT K MFER SR % /T T6SXTISL24 (Z¢4
L4 S-a 1 S-b) F1 TO5SXTISL2S5 Zufp (F4& BB A
S-b 1 S-c); & 3 MNARETER AT A B B ALH) T65x
TISL245 133k b M7e8 & BOMes & 1em B8 18
T&E2AREINATRERREBALH . B2 F A
kWS BB RNERBEZRT & 65
T FRAESRR. RGISEA B REZR
FAFT A0 FuESk R 8070k BB TR e SO
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Table 2 Cytological data for anther indehiscence in hybrid F,
M HELE W EE AHHBER BlER EREHEE ¥i% ik
. Total number of Malformed Merged Degenerated AL without dehiscent Pollen fertility
Materials AL observed AL (%) AL (%) AL (%) cavity (%) (%)
T65 168 48.21 0.00 0.60 4.55 95.8312.46
T65xTISL2 120 16.67 3.33 6.67 16.67 23.05t1.18
T65xTISLA 192 8.33 5.73 7.81 12.07 52.031x0.91
T65xTISLS 144 34.72 2.78 2.08 6.25 *453412.92
T65%TISL24 120 65.00 0.00 0.00 5.45 16.93+2.57
T65%TISL25 144 66.67 1.39 0.69 4.11 12.1312.88
T65%TISLAS 156 35.90 1.92 2.56 36.36 20.15%3.42
T65%TISL245 132 40.15 0.00 0.00 34.48 5.30+1.28

AL~Anther locule
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Jufh F, 25 S0 (4036 220 0k 0.8087(1=3.0738),  0.8105(:=3.0937)f) 0.8596(1=3.7611), i% L 5 /K .
0.7957 (+=2.7376) Fi1 0.9478 (+=6.6488), £ 15 i 2 /K SXULIH AR By 250 i PR B0 B B HE Sk B
. BB EN P AANF) sk B bRy S T SEOREE R TR B kD, Ay g i Ae
R Tem B Sam R &L M HEX R 7 A0 F\ 85503 G .

F1 BRMAISUEMENTEESL FMEHMEMELE

Table 3 Number of pollen grains on stigma and seed setting percentage by natural and artificial pollinations

[ #442 ¥ Natural pollination AL ER AL g Artificial pollination
W ki 8 A ke ks ikl
Materials Taotal number of pollen Number of germinated Seed set Tatal number of pollen  Pollen germination
grains on stigma pollen grains on stigma (%2) grains on stipma rate (")
T6S 0.22a" 2789 91.30 8241 REN:Y:
TeS=TISL2 30.46b 16.54b §5.19 95.48 5176
TeS=TISL4 30.65b 13.16bc §9.02 105.81 52.19
T6SxTISLS 30.55b 16.81b 86.27 81.63 47.31
T65=TISL24 5.13d 3.91de 75.70 55.61 37.27
T6S<TISL2S 7.58d 7.00d 56.73 105.20 64.23
T6SxTISLAS 20.66¢ 12.00c 8084 92.62 52.94
T6S=TISL245 1.60d 2.40e 4343 64.32 44.50

1) £a3s 2571, tog =4.032; 6] 7 BEHTETAE) 5 F B8 [5) 25 B 4~ B #  Means in the same column followed by the same letter

are not significantly different at @ =0.05 level.

A 2 AR AR A o

Fig, 2 Cytological observation of anther indehiscence
A Z5 5 AR ER )= 100, B: 53U IS (4 2L)= 200, C FRE (Y 3= 200; Dy W FEE (5 L) 100, E; 5 B (T S 1000, F:
b 65 BYER ) 2 0FF )% 100, G TE T2 % F3 B0 L)% 200, H: B 3 ik B (BRI 2 1000, T 40 24 5205 20 100,
A: Degenerated anther locule(arrawhead)= 100; B: Anther locule without dehiscent cavity (arrowhead)x200: C: Anther locule with a
small dehiscent cavity {arrowhead)*200; D: Malformed anther locule {arrowhead) = 100; E:Weakened spring (arrowhead) =1 000; F:
Malformed anther locule in T65 (arrowhead)<100; G:Normal anther locules and dehiscent cavity(arrowhead)=<200; H: Normal spring
{arrowhead) > LIK0; 1: Merged anther locules (arrowhead)= 100
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