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The African rice Oryza glaberrima Steud. is commercially cultivated in
Africa. Its plants have broad leaves, long stems and panicles, which usuallyv
are associated with vigorous growth. This species is genetically less variant
than O. sativa L. {Chang, 1975). Hybridization between O. glaberrima and O.
sativa (cultivar Taichung 65) has been made at the Institute of Botany, Acade-
mia Sinica, Taipei, for studying their genetic recombinants.

Since the F. plants of reciprocal crosses are completely sterile, no F, seeds
have been obtained. Thus, the anthers of F, ‘hybrids were used as experi-
mental materials for developing anther lines. Anthers were cultured on de-
fined medium to produce callus tissue and to regenerate plantlets. The study
method is the same as described in our previous research reports (Mok and
Woo, 1976; Woo and Su, 1975; Woo ef al., 1978). Results are briefed as
follows:

Anthers of O. glaberrima easily grew to callus tissue (Table 1). A high
4325 rate of cultured anthers containing mainly uninucleate pollen proliferated
into callus tissue. On the other hand, the F; hybrid anthers from reciprocal
crosses showed poor callus formation. Anthers of O. glaberrima x Taichung
65 gave a low 2.999% rate of callus formation, and those of Taichung 65 X O.
glaberrima 535%. Although the callus formation from hybrid anthers was
low, 16-729 of calli regenerated plantlets. The proliferation of anther calli
differed from’ one hybrid plant to anothers.

Albinos appeared over two-fold more than the normal green plantlets
(Table 2). This phenomenon was also found in the anthers of callus of reci-
procal hybrids. Crosses with O. glaberrima as the female parent seemed to
have more albinos than those with O. sativa as the female. Nevertheless, the
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Table 1. Number of calli derived from rice anthers
Anther No. of Induction -
Source cultured calli (%) | &
781-142 O. glaberrima/Taichung 65 589 37 6.28
781-143 O. glaberrima/Taichung 65 538 6 111
781-144 O. glaberrima/Taichnng 65 1,126 f18 1.60 2.99 4+ 2.85
781-145 Taichung 65/0. glaberrima 2,739 191 6.97
181-747 Taichung 65/0. glaberrima 1,532 57 3.72 5.35 £ 2.30
781-149 O. glaberrima 4,692 2,030 43.26

Table 2. Plantlets vegenerated from anther calli

Callus generated plantlets
Number
Source Albino Green of green | Total rate of
plantlets differentiation
Number‘ 2% Number’ 2%
781-142 O. glaberrima/Taichung 65 2 5.41 4 10.81 14 16.22
781-143 O. glaberrima/Taichung 65 3 50.00 1 16.67 5 66.67
781-144 O. glaberrima/Taichung 65 50.00 4 22.22 19 72.22
781-145 Taichung 65/0. glaberrima 25 13.09 17 | 890 103 21.99
781-147 Taichung 65/0. glaberrima 8 14.04 3 ' 5.26 73 19.30

total number of plantlets obtained was considerably small.

Some calli, about

102, initially regenerated roots. None of the calli that regenerated roots prior
to shoots would differentiate into plantlets. On the contrary, those calli that
initiated shoots would eventually develop into complete plants; in this case,
roots appeared after the shooting. Calli that produced only roots died after-

wards.

A number of plantlets could develop from a single callus. Their pheno-
typic appearance was studied according to the magnitude of florets. The
plants that carried florets samller than those of diploids with fully blanking
panicles were found to be haploids (Woo ef al., 1978), and those carrying
florets larger than those of diploids with low fertility were tetraploids. A
total of 3 chromosomal levels of tetraploidy, diploidy and haploidy were
identified. Each haploid or
diploid callus regenerated more than four plantlets, and tetraploid callus
produced less than two plantlets (Table 3).

The diploid plants were most frequently found.

The average number of diploid
and haploid plantlets derived from a single callus of the control anther of O.
glaberrima were 1.51 and 1.14 respectively. The genomic level seemed to be
associated with plant phenotype. Usually, the haploid plant was short-statur-

ed, about 50 cm (Table 4). The plant height of tetraploids (cross 781-145)
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Table 3. Ploidy level of anther plantlets

Plantlet
Source Calli
Tetraploid Diploid Haploid
781-142 O. glaberrima/Taichung 65 1 0
~ 781-144 O. glaberrima/Taichung 65 2 0 4
781-145 Taichung 65/0. glaberrima 15 4 48 19
781-147 Taichung 65/0. glaberrima 1 0 0 3
Mean/callus* 1.67/3* 4.72/11% 4.5/6*
O. glaberrima 4 0 53 8
Mean/callus* 1.51/35* 1.14/7*

* Callus-regenerated plantlets.

Table 4. Plant height (cm) and ploidy level of anther plantlets

Source Tetraploid Diploid Haploid
781-142 O. glaberrima/Taichung 65 36.0(1)* — 32.00+-6.28( 5)
781-144 O. glaberrima/Taichung 65 — 82.50£2.87( 4) — '
781-145 Taichung 65/0. glaberrima 64.4£1.27(5) 64.84-+2.57(38) |41.23%x 7.35(28)
781-147 Taichung 65/0. glaberrima — — 33.70t, 4.04( 3)
781-149 O. glaberrima — 94.004+14.7(48) |56.83::11.59(12)

* Number of plantlets.

was similar to that of diploids. "The tetraploids also nave broad leaves, large
florets, and highly blanking panicles—seed set less than 22%. Though the
diploids may differ in plant height, but were consistent in floret magnitude.
Most of the diploid plant were completely sterile, and the highest seed setting
did not exceed 252 however. In general, plants derived from a single
callus had the same phenotypes. Only one callus from the cross Taichung
65 x O. glaberrima differentiated into one haploid and one diploid plantlet.
This results agree with our previous conclusion that most plantlets regenerated
from a single callus are of single-cell origin.

The fertility of anther plants varied from plant to plant. In general,
haploid plants were completely sterile. It might be due to the abnormality
of their micro-and megaspores. Nevertheless, two seeds were secured from
one haploid plant, though their magnitude was considerably small. The minu-
teness. of seeds was caused by the haploid genome of hostal plants; thus all
florets borne on the panicles. were rather small. The normal plant stature
and normal florets could be recovered in the second generation. Plants having

florets of normal magnitude producéd fertile seeds. However, the percentage -
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of seed set was very low, about 0-3.12 percent. The poor seed setting was
likely caused by the genetic interaction between less related species. Whether
the poor fertility can be recovered (through another cycle of anther culture
needs further investigations.

Interspecific hybridization has been considered as a necessary approach to
incorporating the germplasm of wide variability from less related origins.
The exchanging of germplasm between wild species and cultivated rice would
discover the potential of promising genes preserved in natural habitat. This
would open up the possibility of increasing genetic variability and growth
vigor as well. Research in potatoes along this line was earlier reported by
Hawkes (1977); he investigated the resistances first to cyst nematode and
then to frost from wild species into the cultivated varieties of Solanum tuber-
osum. Gentry (1969) transferred the resistance to Fusarium f{rom Phaseolus
vulgaris subspecies aborigineus to cultivated forms. Similiar results were re-
ported by Budin (1973) on the development of barley resistant to Helmintho-
sporium from hybrid between Hordeum spontaneum and H. vulgare. The in-
terspecific hybridization of rice has not yet been identified in disease resistance,
since the resistance needed can still be found in our present cultivated rice.
On the other hand, the Taiwan wild rice, O. perennis formosana is highly in-
trogressed with cultivated rice. It contains a large amount of genetic varia-
bility which ‘may be valuable for the improvement of present rice cultivar
(Kiang et al.,‘i979). Pure line developed from the cross (O. perennis X O.
sativa) X O. sativa (Woo et al., 1978) through anther culture have been identi-
fied as having outstanding vigor and free from disease infection under field
condition. In addition, the stock lines have good ratooning ability. Several
pollen lines grew horizontally in the first three weeks after transplanting and
then turned upright. This kind of characteristic, which has never been ob-
served in our present materials, may help compete with weeds.

Overall, the utilization of the less related species O. glaberrima for varietal
improvement of O. sativa may become a long tedious work. For one thing,
this African rice also carries a -number of undersirable characteristics, such
as shattering, awning, low fertility, and panicle blanking, although it shows a
promising growth vigor. For another, the use of interspecific rice in the
breeding program needs series of backcrossings to recover the parental geno-
type. However, the genetic recombinants developed from a single hybridi-
zation and the fixation through the diploidization of haploid plantlets may
incorporate a sequence of genetic materials which would raise the growth
vigor to a higher level. The processes of genetic incorporation, recombination

and possibly introgression would then bring the rice crop to a healthy and
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tough stand tolerant to environmental stresses, less susceptible to diseases,
and high yielding. :

Literature Cited

Budin, K. 1973. The use of wild species and primitive forms in agricultural crop breed-
ing in the U.S.S.R. pp. 87-97. In J.G. Hawkes and W. Lange (eds). European and
regional gene banks. Eucarpis, Wageningen.

Chang, T.T. 1975. The origin, evolution, cultivation, dissemination, and diversification
of Asian and African rices. Euphytica 25: 425-441.

Gentry, H.S. 1969. Origin of the common bean, Phaseolus vulgaris. Econ. Bot. 23: 55-60.

Hawkes, J.G. 1977. The importance of wild germplasm in plant breeding. Euphytica
26: 615-621.

Kiang, Y.T., J. Antonovics,and L. Wu. 1979. The extinction of wild rice (Oryza perennis
formosona) in Taiwan. J. Asian Ecology 1: 1-9.

Mok, T. and S.C. Woo. 1976. Identification of pollen plants regenerated from anthers
of an intersubspecific rice hybrid. Bot. Bull, Academia Sinica 17: 169-174.

Woo, S.C.,, T. Mok and J.Y. Huang. 1978. Anther culture of Oryza sativa L. and O.
perennis Moench hybrids. Bot. Bull. Academia Sinica 19: 171-178.

Woo, S5.C. and H.Y. Su, 1975. Doubled haploid rice from fndica and japomica hybrids
through anther culture. Bot. Bull. Academia Sinica 16: 19-24.

ZAE MR B B XFE

F R & ¥* E =
S BFSE B R BF 5E BT

JEWRS Oryza glaberrima Steud. ZTEF A ALIEE » NE432 T DI B AR o
FEUNES /658 TR TER » HERATRTZIRE 2.99% » 26557 /IE MRS AN 5.35% ©
TR A AR R A RE » [HE/NNESIRETET2% o BB NWERE 2R » el
BT BAR » A L ZEPSEERAGES o —EhRA RS 25 %/ Mk »
BAMRZEBEEE ) HLREH—TRA RS M SR i /R4 —Fk o MR
W EAEER4ERER S ) BHEANIGRREIRY » IUMAERHREEIERA o —IF
T BEE MR o TRESNE » (LR AR » ST OR > TR R Wik
HRABEEE ) WEHE - SR RIEWEEN/ VG 2T E REFEEREESZ
3120





