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Variation of Anther and Pistil Length in Rice

Yong Hwan Choi* and Mun Hue Heu*

ABSTRACT

The variations of the anther and pistil length of some rice cultivars at the different planting density and
fertility levels were tested and their inheritance mode was studied.

The anther length of a spikelet on a secondary panicle branch was longer than the one of a spikelet on a
primary panicle branch.

In the cultivar Z97B, both the anther and the pistil length were increased slightly along the increased plant-
ing spacings, But, in the cultivar IR43 no general tendency was observed.

The fertilizer levels applied n the field did not affect both the anther and pistil length of a given cultivar.

In a cross of IR56/IR8, the anther length showed continuous variation with longer anther being recessive
in the F2 population. While, the pistil length showed a continuous variation with longer pistil being over-
dominance.

In all of the crosses which IR56 involved, the general and specific combining abilities were high for both
the anther and pistil length.

The broad sense heritability for anther length was 0.46, and for pistil length was 0.88.

The correlation coefficients of anther length and pistil length were 0.33 for phenotypic and 0.44 for geno-
typic.
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Table 1. Floral characteristics of tested cultivars.

Head Anther Fila
date  (mm)

Lemma Palea Pist
(mm)

Cultivar

(mm) (mm) (mm)

7Z97B 7.21 211 5.34 732 7.08 2.78
IR8 9.1 1.80 4.0 773 7.57 3.09
IR43 824 210 4.89 7.90 7.62 3.00
1R56 8.8 2.60 5.29 9.12 8.95 3.56
$287 8.5 203 439 815 791 -
$294 8.7 1.93 361 7.56  7.38 —
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Fig. 1. Anther length of spikelets at different
location on the panicle in Z97B.
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Table 2. Floral characters according to planting

density.

L Plant Anth. Pist Lemma Palea
Varieties o (p/m?) (mm) (mm) (mm) (mm)
7978 277 a) 200 258 719 6.73

123 b) 2.05 2.69 7.08 6.79
69 ¢) 2.09 2.70 7.32 7.00
L.S.D 0.07 0.06 0.47 0.58
0.05
L.S.D 0.11 0.09 0.72 0.88
0.01
IR43 277 a) 2.04 2.82 7.86 7.50
123 b) 2.06 2.71 742 7.07
69 c) 1.95 2,95 7.51 7.28
L.S.D 0.04 0.16 0.52 0.49
0.05
L.S.D 0.06 0.24 0.79 Q.78
0.01

a) Spacing : 6 X6 cm
b) Spacing : 9X9cm
c) Spacing : 12X 12 cm
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Fig. 2. Anther length at two fertilizer levels.
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Table 3. Floral characteristics in the F; from full diallelcrosses of four parents.
Parents & Anther Pistil Lemma Palea
Cross com. length (mm) length (mm) length (mm) length(mm)
Z97B 2.11£0.02 2.78 £0.04 7.32£0.20 7.08 £0.15
IRS8 1.81+0.03 3.09 £ 0.08 7.73£0.13 7.5710.11
IR43 2.10%0.05 3.00x0.11 7.90+0.29 7.62%0.22
IR56 2.60 £ 0.08 3.56 £0.04 9.12+0.25 8.95+£0.20
Z97B/IR8 2.11 £0.01 2.86 £0.11 7.71£0.13 7.51+0.10
IR8/Z97B 2.01 £0.03 2.86 £ 0.03 7.59£0.04 7.28 £0.07
Z97B/IR43 2.19£0.01 2.92 £ 0.04 7.60+0.13 7.35%£0.16
IR43/2978B 2.07£0.02 2.95£0.06 7.77 £ 0.06 7.49 £ 0.06
Z97B/IR56 2.41£0.09 3.230.06 8.14 £ 0.01 7.94 £ 0.06
IRS6/Z97B 2.40%£0.02 3.30£0.02 7.90+£0.10 7.73 £ 0.09
IR8/IR43 2.06 £ 0.05 3.10£0.02 7.88£0.10 7.51 +£0.08
IR43/IR8 2.08 £ 0.01 3.09 £ 0.02 7.97£0.15 7.61 £0.20
IR8/IR56 2.32+£0.07 3.53+£0.04 8.82 £ 0.07 8.53 £ 0.07
IR56/IR8 2.31£0.04 3.51%0.07 8.61 £0.09 8.43 £0.06
IR43/IR56 2.25%0.10 3.58+0.03 8.45%0.11 8.21%0.12
IR56/IR43 2.33+£0.05 3.28+0.22 8.321+0.80 8.15%0.88
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Table 4. F-values in the ANOV A for floral characters of F, from full-diallel crosses of four parents.

Source Anther Pistil Lemma Palea
oV var. length length length length
Reps. 0.49280 0.54758 2.08142 1.93733
Cultivar 48.53434%** 34.93469%* 13.31275%% 13.31955%*
GCA 219.93745%* 155.73308** 60.85664%* 62.63451%*
SCA 7.92874%* 5.48691%* 2.03731 1.39685
RCA 3.43839% 3.98328%* 0.81626 0.58477
# %% : Significant at 0.05, 0.01 respectively.
Table 5. Relaive magnitude of general and relative combining ability of parents for floral characters.
Floral Parents gea rsca rca rca + X..
character F M F M F M F M
797B -0.01 -0.05 0.07 0.09 0.06 0.04 2.26 2.24
Anther IR8 —-0.15 —-0.12 0.10 0.10 -0.05 —0.02 2.15 2.18
IR43 -0.07 —~0.03 0.04 0.06 —-0.03 0.03 2.17 2.23
IR56 0.21 0.20 0.07 0.08 0.28 0.28 2.48 2.48
Z97B —0.21 —0.19 0.01 0.11 -0.2 ~0.08 2.96 3.08
Pistil iR8 -0.01 -0.02 0.14 0.14 0.13 0.12 3.29 3.28
1 IR43 0 ~0.08 0.14 0.08 0.14 0 3.30 3.16
IR56 0.24 0.30 0.06 0.08 0.30 0.38 3.46 3.54
Z97B -0.36 -0.40 0.17 0.13 —-0.19 -0.27 7.86 7.78
Lemma IR8 —0.04 —0.04 0.28 0.21 0.24 0.17 8.29 8.22
em IR43 ~0.03  —0.12 0.15 0.15 0.12 0.03 8.17  8.08
IR56 0.44 0.58 0.26 0.21 0.70 0.79 8.75 8.84
Z97B -0.34 ~0.41 0.18 0.14 —-0.16 —0.27 7.65 7.65
Palea IR8 —-0.09 —-0.03 0.28 0.22 0.19 0.18 8.00 8.00
e IR43 —0.08 —0.15 0.16 0.17 0.08 0.02 7.89 7.83
IRS6 Q.51 0.60 0.26 0.21 0.77 0.82 8.58 8.63
*F: Female M: Male
gca : general combining ability
rca :relative combining ability
rsca . relative specific combining ability
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Table 6. Specific combining ability for floral
characters.

Anther Pistil Lemma Palea
Parents length length length  length
Z97B —0.09 -0.39 -0.74 -0.73
IR8 - —0.39 —-0.08 -0.33 -0.24
IR43 -0.10 -0.17 -0.16 -0.19
IR56 0.40 0.33 1.06 1.14
Z97B/IR8 - 0.09 -0.31 -0.35 -0.30
IR8/Z97B -0.19 -0.31 -047 -0.53
Z97B/IR43 -0.01 -0.25 -0.46 —0.46
IR43/Z97B -0.13 —0.22 -0.29 -0.32
Z97B/IR56 0.21 0.06 0.08 0.13
IR56/Z97B 0.20 0.13 -0.16 —0.08
IR8/IR43 -0.14 -0.07 -0.18 -0.30
1IR43/IR8 -0.12 —-0.08 -0.09 -0.20
IR8/IR56 0.12 0.36 0.76 0.72
IR56/IR8 0.11 0.34 0.55 0.62
IR43/IR56 0.05 0.41 0.39 0.40
IR56/IR43 0.13 0.11 026 034

Photo 1. Different size of anther.
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Photo 2. Different size of pistil.
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Fig. 3. Frequency distribution of anther length for
F,, BCl_1 Fy, BC1_2 F,, F, populationsin
the cross of IR56 X IR8.
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Table 7. Frequency distribution for anther length in the Py, P», Fy, F; and BC;F, in IR56 and IR8 cross. (mm)

Parents & 1.61- 1.71- 1.81-  1.91- 2.01- 2.11- 2.21- 2.31- 2.41- -
combination 1.70 1.80 1.90 2.00 2.10 2.20 2.30 2.40 2.50 X +8Sd
IR56 2 2 4 2.38 £0.08
IR8 2 3 1.94 £ 0.04
IR56/IR8 (F,) 5 5 2.00£0.05
IRS6/IR8 (F3) 3 10 26 49 44 37 2 2 1 2.00%+0.14
IR56/IR8//IR56 2 4 8 3 1 2.13+0.11
IR56/IR8//IR8 2 4 5 1 1.86 £ 0.12
IR8/IR56 2 8 2.03 £0.05
IR8/IR56//IR56 2 5 3 2.16 £ 0.09
IR8/IR56//IR8 1 1 4 4 3 1 1.93+£0.18
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Table 8. Frequency distribution for pistil length in F;, back crosses of IR56 and IR8 cross.

(mm)
Parents & 2.91- 3.01- 3.11- 3.21- 3.31- 3.41- 3.51- 3.61- 3.71- —
combination 3.00 3.10 3.20 3.30 340 3.50 3.69 3.70 3.80 X +8d
IR56 S 1 3.56 £ 0.04
IR8 1 3 2 3.09 £ 0.08
IR56/IR8 1 3 3 2 1 3.54%0.13
IR56/IR8//IR56 2 3 7 3 3 3.48£0.12
IR56/IR8/IR8 4 i 1 2 3 1 3.28 £0.20
IR8/IR56 4 5 1 3.53+£0.06
IR8/IR56//IR8 3 3 3 2 3 3.2520.14
IR8/IR56//IR56 1 8 1 3.44 £ 0.06
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Fig. 4. Frequency distribution of pistit length in the
F, of IR56 X IR8 cross.
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Table 9. Genotypic and phenotypic correlation

coefficients and heritabilities for floral
characters in the F, generation of IR56 X

IR8 cross.
Character Anther Pistil Lemma
Anther 0.63**
Pistil 0.41%*
Lemma Q.65

* #%. Significant at 0.05, 0.01 respectively.

Upper diagonal: genotypic correlation coefficients.
Lower diagonal: phenotypic correlation coefficients.
Between the diagonals: broad-sense heritabilities.
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