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Summary

So far, studies on the plants regenerated from anther culture of a diploid plant have been
extensively carried out by many investigators, but those of a polyploid plant are very meagre.
Here, the agronomical traits in the progenies (second generation, A,, and third generation, A;) of
plants (first generation, A,) regenerated from anther culture of colchicine induced tetraploid rice,
Orvza sativa, L., were investigated statistically as compared with original plants.

Most of the plants (A,) regenerated from anther culture of tetraploid plants were diploid, and
the others slightly aneuploid ; such as trisomics, tetrasomics, pentasomics, tetraploid and
hypertetraploid. The production of their aneuploid plants may be due to the differentiation of the
pollen grains with various chromosome numbers based on the irregular distribution of chromo-
somes in the course of meiosis of autotetraploid. Tetra- and penta-somics and hypertetraploid were
completely sterile and could not obtain their progenies.

Androgenetic diploid plants in A, were mainly characterized by the long culm, the increase of
grains per panicle or panicle density, the decrease of seed fertility and the increase of rachis branch
compared with original diploid plants. Even though there are genic segregation, these characteris-
tics were also observed in A;. This indicates that those are inheritable qualities.

Almost no significant differences were observed, on agronomical traits, between androgenetic
and original tetraploid plants through two generations.

Androgenetic trisomic plants were mainly characterized by the short culm and the low seed
fertility. The characters of diploid plants derived from the trisomic plants showed a similar
variation to the androgenetic diploid plants.

Morphological variations mentioned above mere induced by the gene or polygene mutation in
the process of anther culture.
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Table 1. Chromosome numbers (2n) of plants (A,) regenerat-
ed from pollen calluses.

Varieties 24 25 26 27 48 51
Takara 3 1 1
Noérin No. 29 16 2 2 1
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Table 2. Comparison of characters among progenies of diploid plants regenerated
from anther culture of tetraploid rice, “Takara”.

No of No. of

. . No. of .
Variety . Culm  Panicle No. of . Seed . primary  secondary  Panicle
& y Hgactimg length length  panicles gr ac};ls fertility e?;;ligxlre’r branch branch W el%ht
Strain ate (cm) (cm) per plant pa%ic] e (%) ’ per per

panicle  panicle

Second generation (A,, 1982) :

Takara Sept.4 91.3 21.4 16.0 106.5 91.1 5.0 8.2 21.2 -
T-1  Septl0* 113.4* 18.3" 15.3 175.5* 72.6* 9.6* 10.8* 8.1 -
T-2 Sept6  104.8* 19.47 17.7 150.0* 52.3* 7.8* 10.2 3.7 -
T-3  Sept6  109.7* 19.2* 19.5 124.0* 70.6* 6.5 9.0 26.2" -

Third generation (A, 1983) :

Takara Sept.l 92.9 21.4 19.3 134.7 85.6 6.3 10.6 26.5 2.62
T-1  Sept5* 115.5*  20.1 15.5 192.8* 62.1° 9.6" 11.5* 41.6* 3.13
T-2 Aug3l 107.4*  20.0 17.1 164.8* 56.2* 8.3 10.1 36.17 2.59
T-3  Aug30 11.4* 19.3 174 153.7* 55.4* 8.0 9.6* 33.4* 2.38

t: No. of grains/Panicle length.

*: Significant at 5% level in Student’s multiple range test between variety and strain.
Seeding: June 4, 1982; May 30, 1983.

Transplanting: July 2, 1982; June 30, 1982.

Table 3. Significant difference among diploid strains in
different characters. (Variety: Takara)

A, (1982): A, (1983):
T2 T3 Strain T2 T-—3 Strain
A A AB A
EF E T—1 E E T—1
G 1 G I GHI GHI
EF T—2 T2
G I HI
A : Heading date F : Seed fertillity
B Culm length G : Ear density
C : Panicle length H : Primary branch
D : No. of panicles I : Secondary branch
E : No. of grains J : Panicle weight

Fig. 1. Comparison of normal

(left) and dense panicle Significant at 5% 1 i ) i
; S a s level in Student’s multiple range test.
(right). (Variety: Takara) P g
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Table 4. Comparison of characters among progenies of diploid plants regenerated
from anther culture of tetraploid rice, “Norin No. 297,

No of No. of

. . . No. of ; .
VR Mg i foie Mool i (S50 e B sk Pace
Strain (em  (om)  perplant P (%) ensity T e per ®

banicle panicle panicle

A, (1982) :

Norin 29 Sept.1 90.8 22.0 16.3 113.5 93.3 5.2 8.5 22.9 -
N-1  Aug3l 85.3* 25.5 11.6* 194.0* 83.9 7.7" 10.4* 39.1* -
N-3  Aug30 94.8 22.7 16.1 153.5* 77.7* 6.8 11.1* 27.8 -
N-4  Aug30 99.0%  24.0 16.4 158.5* 85.5 6.6 11.1* 28.3 -
N-7  Aug29 100.4* 22.2 17.1 149.0* 88.3 6.3 11.6* 27.6 -
N-11  Sept.l 93.6 20.7 16.1 144.5* 87.6 7.0% 11.7* 26.2 —
N-12 Septs* 119.8* 18.1* 19.1 145.5* 63.6* 8.1* 11.2* 31.1 -
N-13  Sept.] 91.6 21.5 18.1 148.5* 87.3 7.1% 11.5* 26.5 -
N-14  Aug27 87.1 23.1 17.5 136.5" 89.3 5.9 10.4* 25.1 -
N-15  Aug27 88.1 22.6 17.9 127.5 89.3 5.6 10.5* 23.2 -
N-16  Aug3l 91.0 22.0 17.1 145.5* 88.4 6.8% 10.7* 25.0 -

A, (1983) :

Norin 29 Sept.2 93.8 21.5 19.1 124.9 84.3 5.8 10.3 23.9 2.77
N-1 Aug.28 89.4 24.5" 11.4* 217.1% 74.0* 8.9 10.9 42.3* 4.09
N-2  Aug28 100.5 21.9 15.3 215.2* 62.3* 9.9* 12.0 41.9* 3.02
N-3  Aug27 100.8 23.5 16.6 184.4 70.6* 7.9 11.9 32.7 3.18
N-4  Sept.l 103.5 24.0* 16.8 167.1 77.5 7.0 12.0 29.8 3.24
N-7  Aug30 108.5* 23.5 15.6 170.1 80.9 7.3 12.0 32.3 3.60
N-11  Aug.30 98.9 22.0 16.0 143.4 84.3 6.5 11.3 27.2 2.88
N-12  Sept.3 120.8*  19.6* 17.0 164.9 52.3* 8.3 10.1 36.0 2.61
N-13  Aug30  100.8 24.1* 15.5 182.0 79.9 7.6 11.8 33.7 3.58
N-14  Aug.30 95.6 23.7* 16.1 163.9 83.5 6.9 11.3 29.1 3.22
N-15  Aug29 91.5 23.5 14.6 157.9 79.0 6.7 11.0 28.5 3.09
N-16  Fug.3l 103.3 23.9* 15.1 178.6 79.3 7.5 11.8 32.4 3.60
N-17  Aug24* 97.7 24.3* 12.6* 230.5* 56.5* 9.5* 11.9 45.8* 3.41

Note: Refer to Table 2.
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Table 5. Significant difference among diploid strains in different charac-
ters. (Variety: Norin No. 29)

A, (1982) :
N—-3 | N—4 | N=7 | N=11 | N=12 | N—13 | N—14 | N—15 | N~—16 | Strain
B B B ¢ | aBc
DE DE DE DE DEF | DE DE DE DE N1
I I I I I 1] 6 1] 6 1 I
ABC
F N--3
ABC B B
2 E N—4
ABC B B B
F N7
ABC B
F N-—11
ABC | ABC | ABC | ABC
12 F P F| N-12
G G
N—13
N—14

N-—15
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Ay (1983) :
N—~2 N—3IN—4!/N—7|N—1I|N—12|N—I3|N—14|N—15{N—16 N —17 | Strain
c c| BC N
D F|D D D D P F|D D F|D D F
C C C BC C C C C C N 9
F F F F F F F F F F
C BC N 3
F F F F F F F F F
B C N4
F F
C BC
N__
F F 7
B C C N—11
F F
C BC
BC B C B C B N~ 12
F F F F
N._
F 13
N —~14
F
N —15
F
b N —16
Note:. Refer to Table 3.

N-3 Zf i ERESE, N-12 R ER, HEOERK MERESE, N-17 JERESEIC
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Table 6. Comparison of chracters among progenies of tetraplodi plants rebenerated from
anther culture of tetraploid rico, “Norin No. 29”.

No. of No. of

Vari Culm  Panicle No. of No. of Seed mary  secondary Panicle
arlety Heading length  length : grains  fertility  Panicle Pl DMLY weight
date panicles per density t branch  branch

Strain per plant : 9 ’ per per
{em) (cm) panicle (%) panicle  panicle ®
A, (1982) :
Norin29 Aug28 71.4 25.5 9.4 116.5 42.1 4.6 8.7 19.2 -
N-5  Sept.2 76.4 26.3 7.6 126.5 49.5 4.9 8.8 19.4 -

N-6  Aug2d 73.8 26.4 9.4 114.0 32.9 4.3 9.2 20.7 -

A, (1983) :

Norin 29 Aug27  68.6 2.1 12.9 120.6 31.3 4.7 9.0 22.8 2.2
N-5  Sept.5* 78.3 26.1 8.0* 124.9 3.7 4.7 10.6 22.2 2.53
N-6  Aug2l 68.6 25.8 17.2 107.9 2.6 4.1 9.3 18.6 1.8

Note: Refer to Table 2.

Fig. 2. Meiotic metaphase I (12,) in di-
2 )
ploid plant.

Fig. 3. Meiotic metaphase I (12, + 1,) in
trisomic plant.

# L
L
R i 4 .
i - P .
B | 4 Fig. 4. Meiotic anaphase I (1213 distri-

bution) in trisomic plant.
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Table 7. Variations of culm length and seed fertility in trisomic plant
(1982).

Culm length (cm)
n 50 5 60 65 W 75 80 8 90 9% 100
2 6 17 16 8 2 2 56 80.7 87.7
25 0 10 1 3 4 28 59.1

Seed fertility (%)
Zn 10 20 30 40 50 60 70 80 90 100
24 1 5 12 % 6 58 81.6 86.3
25 2 7 8 10 1 28 35.4
Note--+-Variety: Nérin 29.

Total Mean Control

W

Total Mean Control

Table 8. Comparison of characters among progenies of trisomic plants regenerated from
anther culture of tetraploid rice, “Norin No. 29”.

. No. of No. of .
Chroro- Culm  Panicle No.of  Seed R, . Panicle
some Heading length  length NO.‘ of grains  fertility Panicle primary seaﬂmdau weight
anicles branch branch
number date ;;, plant per density T per per
H 0,
(2n) (cm) {cm) panicle (%) panicle  panicle ®
A, (1982) -
24 Aug27  80.7 20.2 16.3 147.6 81.6 7.3 10.0 27.8 -
25 Aug27  59.1%  18.9 15.9 116.7 35.4* 6.2 9.4 26.4 -
A; (1983) ©
24 Aug28 88.6 21.9 15.3 159.3 83.1 7.3 12.0 34.5 3.02
25 Aug28  62.0* 15.9* 18.3 94.2*  55.6* 5.9 8.3 15.3* 1.62°

Note: Refer to Table 2.
Strain of trisomic plants: N-2 and N-17.

3. BEREZFEAENORKDOEE

R [EM29E ) o iRE L 2 B4 (N-2 RO N-17) Th 3, =HOEEYIETEHE
RO EE S B W TEICREEDOTELE (Fig. 4) 2T O T ORI BARGEEE
PETLLENHVEHFaY 7Y — MOKBATERE L2, £ L TEE PR & UTEn
faThEAMEPHR L LT oy PNTEEERAL TREEREL .

ZHEEREY OB IEER AR A (2 n) 224, 25K U260 3FENHET
3, BELLCEEICEYT 2 n =26DEFEEIER L bEDTHOTRTH > 1O THENP S
BRoF L7, 2 n=25 (Fig. 3, 4) OfEEEMHA L & EEEN D L1270 T 2 REOEEE
G THEL .

Table 7 R U8 IC & 5 &, Z@EMAMEY (2 n=25) ZIEH D 2 HEEY L e L T, GRT
—FERE D R BT TH L2 B TH 2, O L ZEREFREMEADOR -7y
b THISE A R R S R HER T 5 2 b 2 S TBREANIC 2 n =24k 2 n =250 Ak E KA 5
PR L B, E70, ZREOEEY S DIREL 2 EBEREFES S BR THE HIIBVT,
BRI L7 2 (SR & R R 2 R L 7.
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