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Fig. 1. Influence of mean air temperature during the growth period of donor plant on the callus

formation ability in anther culture of Tainung 67 rice.
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Table 1. Influence of anther inoculation time (month of the year) on the abilities of callus form-
ation and plantlet differentiation of Tainung 67 rice.

Batch
No.
of rice
donor
plants

© @ N o U W N

—_ e
N o— O

13

Date of anthers

cuitured

November 8-10 1982
December 9-11 1982
February 2-7 1983
April 13-14 1983
April 25-28 1983
May 11-12 1983
May 29-30 1983
June 14-16 1983
July 20-22 1983
August 1-20 1983
September 20-22 1983
October 7-9 1983
November 4-7 1983

Nu;n. Num. and %|Num. and %[Nu;n. Num. and %Iof callus forming

° of anthers | © plants

anthers| of anthers - callus

- forming Roots &

cul brownin, callus cul- Gre Albi b 1
tured g tured en 1no :hggtrsma
2,244 |1,186(53)bY/ |822(37)bed¥| 110 |23(21)bc?/ 22(20)abc?/ [18(16)cde?/
2,244 | 704(31)gh [661(27)g 108 |36(33)ab {27(25)abc {13(9)e
1,024 | 890(87)a 0(0)h — — — —

1,925 | 851(44)de [650(34)cde 126 [27(21)bc  [36(29)ab {32(28)ab
1,932 | 565(29)h |604(31)efg 120 [31(26)abc | 6(5)e 22(18)bcde
2,171 | 771(36)fg 1882(27)fg 124 |29(23)abc | 5(4)e 16(13)de
2,129 | 762(34)fg {890(42)a 122 [31(25)abc | 8(7)de {38(31)a
2,087 | 692(33)fgh [619(30)efg 120 [23(19)c  |18(15)cd |23(19)bed
1,282 | 601(47)cd [372(29)efg 120 |27(23)abc [21(18)be  |22(18)bcde
2,034 | 800(39)ef [651(32)def 134 [33(25)abc 27(20)abé 22(16)cde
2,189 | 693(32)gh |876(40)ab 118 |40(34)a |24(20)abce {19(16)cde
1,998 | 711(36)fg |839(42)a 140 40(29) abc 29(21)abc |39(28) ab
2,094 [1,049(50)bc [792(38)abc 136 |41(30)abc |40(29)a  [13(10)e

1/: Means with the same letter are not significantly different at 59 level by Duncan’s New Multiple
Range Test.
2/: Means with the same letter are not significantly different at 5% level by Chi-square Test.

Table 2. Effect of low temperature treatment during reproductive growth on the anther culture of
Tainung 67 rice.
Treat- |Num. of | Num. and % | Num. and % [Num. of Num. and % of callus forming plants
anthers of anthers of anthers callus
forming Roots &
ment* | cultured | browning callus cultured Green Albino abnormal
shoots
CK 2,189 693(31.7)bYV | 876(40.0)abl/ 118 40(33.9)a?/ 24(20.3)b2/ 19(16.1)a%/
L 1,156 388(33.6)b 394(34.1)bc 134 16(11.9)¢c 13(9.7)c 31(23.1)a
L. 1,263 390(30.9)b 532(42.1)a 160 25(15.6)bc 24(15.0)be 23(14.4)a
L 1,218 347(28.5)d 346(28.4)d 140 36(25.7)a 31(22.4)b 24(17.1)a
*k
L - — — - - — -
Loy 897 439(49.9)a 127(14.2)e 84 9(10.7)c 36(42.9)a 14(16.7)a
Lap 1,213 344(28.4)b 357(29.4)cd 140 35(25.0)ab 32(22.9)b 23(164)a

#: CK: Rice plants were grown under normal environment of the 2nd crop season, 1983.

L, L, and Ls: Rice plants at 13.5, 14.5, and 15.5leaf stage, respectively, were treated with tem-
perature (20/15C, 16 hr photoperiod) for 1 week. Lip, Lap and Lgp: similar treatments were exe—
cuted as Li, Ly, and Lg, respectively, except that the plants were kept at low temperature until
the anthers were collected for culture.

**; No anthers were available for culture due to prolonged low temperature treatment,
1/, ¢/t Same as table 1,
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Fig. 2. The development of microspores in rice anther culture

a. Uninucleate microspores (UM) and degenerated tapetum layer (T). (400X).

b. Microspore with a large vegetative nucleus (V) and a small generative nucleus (G) after one
week of anther culture. (400X).
Binuclei (arrow) of equal size in microspores after one week of anther culture. (400X).

c
d. Cell wall in multicellular microspores after two weeks of anther culture. (400X).

@

Two types of multicellular microspores after three weeks of anther culture. (200X).

)

. Proembryoids formed in anther after three-week in culture. (100X).
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Fig. 2. The development of microspores in rice anther culture

g. Globular embryoids bursted out of anther wall with dense cytoplasm (DC), and with thin cyto-
plasm (TC). Observation made four weeks after anther culture. (100X).

h. High magnification of dense cytoplasm cell in Fig. 2g having uniform small nuclei. (400X).

i. High magnification of thin cytoplasm cell in Fig. 2g having uniform large nuclei. (400X).

j. Multiple apical meristem (A), radicle (R), leaf primodium (L), coleoptile (CL) and scutellum (S)
of embryo five weeks after anther culture. (50X).



TREEFHEAEERERNYE 253

Fig. 3. The abnormality of anthers from donor plants grown under low temperature in February

a. Normal anther () filled with microspores and abnormal anthers (AN) without microspores by

aceto-carmine squash. (35X).

3

Anthers with vacuoles (V) and anthers with abnormal cells (ANC) in pollen sacs during anthers

excision and culturing. (100X).

Abnormal cells with multiple nuclei (arrow). (200X).

o

=

Browning (B) and shrinking (S) of anthers observed three weeks after anther culturing. (400X).
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Fig. 4. Abnormality of anthers from rice plants grown under low temperature in growth chamber

a

Abnormal microspores with varied size from treatment Lg,. Some microspores had two or more
nuclei. Note: two nuclei microspores (TN) and three nuclei microspores (TRN). (200X).
Abnormal cells (arrow) in pollen sacs from treatment Lp. (200X).

Browning of anther (BA) and degenerating of microspores (DM) appeared one week after anther

culture. (100X).
Multicellular microspores (arrow) and degenerated microspores after three weeks of anther cul-

ture. (200X).
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Effect of Incoculation Time during the Year on
the Culture Efficiency of Rice Anthers'

C. C. Yeh and H. S. Tsay?
Summary

Rice plants (cv Tainung 67) were transplanted year round and anthers were collec—
ted and inoculated in different months of the year in order to investigate the effect of
environmental factors, especially temperature, on the efficiency of rice anther culture.
Results showed that the rate of callus formation for anthers inoculated between April
and December ranged between 27 and 42%. Anthers collected in February failed to pro-
duce any callus. No anthers were available for culture in January and March due to
the influence of temperature of the development of rice plants. Low temperature under
which the rice donor plants were grown affected callus formation more severely -than
did the high temperature. The reproductive growth of rice plant, espscially the meiosis
of pollen mother cells, was more sensitive to extreme temperature than vegetative grow-
th. Histological study indicated that low temperature inhibited microspore formation
and caused abnormal multiplication of tapstum layer cells. No relationship was establi-
shed between the rates of callus formation and plantlet regeneration in anther culture
for rice plants grown in different seasons. The influence of average air temperature on
the callus differentiation ability was also not clear.
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Taichung Hsien, Taiwan 41301, ROC.
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