PHOTOPERIODIC STUDIES ON RICE

VI. Further Studies on the Turning Point of the Short
Day Effect and the Long Day Effect on Certain
Short Day Rice Varieties
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Introduction

In a previous paper (Yii and Yao, 1962), the authors pointed out that three
Taiwan rice varieties and two Japanese rice varieties are short day ones, and
that their turning point for the short day effeot and the long day effect Was
‘between 12 and 13 hours of day length. However, Morinaga and “Kuriyama
(1954) reported that the turning points for several varieties were between 10
‘and 11.5 hours. Such a difference in the turning point led the authors to re-

investigate this problem in 1960-1961, using increased numbers of varieties and
the results of these studies are reported in this paper.

Materials and Methods \

The experunents were - conducted “in the laboratory and 93 rice var1et1es'
" were used. The source and catalogue numbers are shown below. :

L Catalogue varieties
Source of varicties number used
; . ‘ . From the Taiwan Provincial -
. Mainland 82-121 - 26 Institute of Agriculture

Chinese , Ponlai 26 B R I 2 »

Taiwan {

. Local 59-79 10 4
American . 122-132 7 . .7
Japanese ; o 33-53 9 4
Others - - ‘ 133-136 -3 V4 .
Markers for genetic studies 141-209 37 Frfgjor{ft%?g: and Nagao‘s;;

The names of the varieties are listed in the appendix. Except for the
varieties for genetic studies the majority  of the varieties belong to :the .
“daylength sensitive group; and -perhaps only five ‘of them belong to the day
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length insensitive group. In the present experiments, thirtyseven varieties
used for genetic studies were used only once and these were studied in the
second crop season in 1961 while others were used two or three times between
the second crop season of 1960 to the second crop season of 1961.

The dates of sowing and treatment in each experiment are as given below:

g : , . Startitig ‘date of
Yegr_, ‘ ?rop season L Date of sowing treatment
1960 . H . o : August 22 : August 28
1961 I April 1 April 15

oI ~August 22 August 24

Sowing was carried out by directly placing 5 sprouting seeds in. each
Wagner’s pot. The routine fertilization and care were described in previous
papers (Yii and Yao, 1958). In the second -crop season of 1960, the plants in
each section were exposed to a daylength of 12.0, 12.5, 13.0, 13.5, .and 14.0 hours
respectively. In the first crop season of 1961, two sections of plants were
added, and exposed to a daylength of 9 and 24 hours respectively. In the
second crop. season - of 1961, one more section was added, and exposed to a
daylength -of 10 ‘hours. In each experiment, the plants were moved outside
from 8 a.m. through 5 p.m. giving a 9 hour period under direct sunllght, and
for the rest of the day they were kept in dark rooms. Further daylength
treatment for each section of plants was completed by exposing them to 200
~watt incandescent bulbs i'espectively. /

It is difficult to know from external form when a plant changes from the
‘vegetative to a reproductive growth phase, therefore, in  this experiment, the
date of heading of ‘each section was. recorded. The interval of the time from
the beginning of treatment to the begihnihg -of the heading of eaich variety
was used as a means to determine the turning- point of the short day effect
and the long day effect. ,

Hartley’s method was used to test the significance of the difference of the
growth duration under the different day lengths.

Results

The detailed results in our experiment are contained in the appendix, and
“the condensed form of ‘the results is presented in ‘Table 1.

The results of the experiments in the two crop seasons on 93 rice varieties
are summarized in Table 2.

From table 2, the turning point in the first ¢rop season was less than 12
‘hours of daylength in 62.3% of the rice varieties, 12-13 hours of daylength in
9959 of the rice warieties, and 13-14 hours daylength' in 8.1% of the rice
wvarieties. ‘The turning point in the remaining rice ‘varieties is not definite or
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Table 1. The days requived frém the beginning of treatment to the beginning
of heading under different daylength fov different rice varieties.

. Year Daylength in hours :
Variety frr‘l’(ll’ 90 100 11.0 120 125 150 135 140 24;0 Frvatue) Doos
season N
Pukoky | 196171 515 — — 5184533 700 788 988 1190 36486* 1.::%7
1960-11| — — — 478} 540 693 860 1020 — | 325.89* 087
ks 1961-1 {380 ~— — 3000350 358 368 407 550 40.62*% 153
1960-1I] — —  — 358 3856 336 334} 363 — | 4187 077
“Tichino | 1961-1 [450} — — 550 634 1138 1158 1926 — | 29457% 540
meng-tang | 1960-1I| — — — 405} 783 +++ ++  + — | 23.48% 2481
Heienlo | 19611 [4064 — — 516 653 1098 1368 1870 — 448.23%  3.97
; 1962-1I| — — — 427] 848 ++ + | 365.77% 7.35
Ning-chiao| 1961-1 |53 ~— — 383 388 3800 466 448 554] 85.65*+ 0.92
Hsiaoto . | 1962-11| — ~ — — 437 43.0 415 447} 513 — 473% 334
‘Che-chang-| 1961-1 [43.2 ~— — 442 446} 542 594 816 929/ 53.08** 3.85
chunghsien ’ :
No. 1 1962-11] — ~— — 403 422} 754 755 +++ — 473 3.34
‘ 1961-1 |47.33 — — 514 516 644 830 985 — .| 485.16** 1.46
Boemar | yos011l —  —  — 495 500) 695 1055 1365 — | 47.43% 885
o 1961-1 490 ~— — 506 5L2) 628 744 825 2225[.480.11%* . 1.85
Lo 1961-11| — — — 490 530 5350 800 1000 — | 12.12*% 1037

—: "no experimentation .
+: TFloral buds differentiated but no heading, the number of
+ represents the degree of differention.
still: completely unknown. :

Tn the second crop season the turning point was less than 12 hours of
daylength in 14.6% of the rice varieties, 12-13 hours of daylength-in 62.225 of
the rice varieties, 13-14 hours of daylength in 13.4% of the rice varieties, and
over 14 hours of daylength in 9.8% of the rice varieties. The turning point
in the remiainingf rice varieties is not definite or still completely unknown.

»~ Among the 53 rice varieties in which fhe necessary data has been fully
obtained for the experiments carried out in two crop seasons, 18 varieties
showed a constant turning point, that is, 6 varieties were found to have a
turning point less than 12 hours of daylength in two crop seasons, 10 varieties
having a turning point of 12-13 hours of daylength in two crop seasons, and
2 varieties having a turning point of 13-14 hours of daylength in two crop
seasons. But 35 varietiecs were found to have a longer daylength in their -
turing point in the second crop season than in the first crop season.

Discussion

1. On the basis of the above findings, it may be assumed that the differ-
ence between the turning point of the short day effect and the long day effect
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of the short day rice varieties depends - upon the rice - varieties. ’Regarding
this, Morinaga and Kuriyama (1954) bave already made reference. . Ormorod -
et al. (1960) after exposing 5 American rice varieties ‘and 5 Japanese varieties
to a day length of 9, 12, 15, and 18 hours respectively, found that the turning
point of 5 American varieties and -3 Japanese varieties was 12-15 h,'ours, of
daylength and that only the one Japanese varxety——-“Elk‘” had a turning point
of 15-18 hours. In our present study, it has been observed that this same
variety has two turning points: in the first c¢rop season it had a turinig peint

of 12.0-12.5 hours daylength and in the second season it had 13.5-14.0 hours of -
day length. Although our results do -not quite agree with that of Ormorod

et al., yet there is no doubt but that the “Eiks” variety is a rare variety which
has shown a turning point with a daylength longer than: 135 hours. Fur-
thermoré it has been found that. the turning point of “Eikd” of Ormorod ef al.
is quite similar that “Bansei Eikd” . of the authors (see appendix). Perhaps
these two varieties may really be the same one.. ‘

The results of the present study  indicate, furthermore, that the turning
point of the short day effect and the long day effect of ‘a considerable number
of var1et1es obtained in the first crop season is not the same as in the second
season. Rice requires a.longer dark period ‘in the ﬁrst crop season than in the
‘second. In other words, there are a considerable number of varieties of which
the short day éffect is more sensitive in-the second Crop season than in the
first, Up to date there have been several 1nvestxgators who have indicated
that high temperature ‘increases the short «day effect Yao (1962) found that
under high temperature the photoperiodic induction of rice was comparatively
faster. It is clear that under high teinperature‘;the short day effect of short
day rice varieties is comparatively sensitive. ‘Table 3 shows the average tem- - .
Deratures during the induction period in the two different crop seasons.

2 From table 3, ‘it is clear that the temperature during the induction
period was higher in the sécond crop season than:-in the first. In 35 out of
41 rice varieties the dark period was shorter-in the second season than in the
first,  These results clearly indicate that temperature plays an important role
in accelerating the short day effect. Some varieties such as: 132, 155, 158, 1€9,
170, 177, 183, have been proved to be short day ‘ones (Yii-and Yao, upublished).
Their turning points of short day effect and long day effect were found shor-
ter than 13 hour day length in the first ¢rop season, but part of these varieties
were fou;ld to have a turning point longer than 14 hour-daylength in the
‘second season. It appears that high temperature in the second 'season has
also made a weak effect on their photoperiodic induction. Such varieties actu:
ally head in or ldater than November. - It is assumed that such differefices. are
due to the difference of their fundamehtal growth' period, hence their: periods
of “ripening to flowering” are comparatively long. ‘ :
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Table 3. The averdge temperature in the induction period of the rice
varzetzes in the second crop season, 1960 and first crop season, 1961,

Photoperlod of the

S first .crop s()eason
~. (hr

Average - g

dallv temperature

in-the mductl.on S

Photoperwd :
of the second crop

season ‘(hr)

9-12

12-13

13-14

“9-12 -

1 23.70+0.64(6)

II 25.17+1.37(6)

12-13

T 28.724:0.73(22)
I 26.294-1.13(21)

I 24.34:1.05(10)

11 26.43+1.08( 8 )

13-14

1.24.40::0.00( 1)

Ir —

123.67+0.68(3 )
1T 26.07£1.76(3)

124.20:£1.27(2)
I 26.404:0.77( 2 ).

14-24

1 24.904:1.41(2)
I —

1'26.07+£2.46(3)
II 27.304+0.00( 1)

1233 £0.07(2)

11 27.15£0.07( 2)

1. T.and II represent the first and second crop seasons respectively. The numerical

number  in parentheses indicates the number of rice varieties used.  The average
- temperature. in the induction period is estimated by recording and averaging the: .

- "temperature  for the prevailing rice varieties as restricted in parentheses.

:3. " The temperature was recorded -only under daylength treatment in the induction period
which was taken as 40 ¢onsecutive days before the start of the heading.

3. The average temperature in the first crop season  was based on 51 rice varieties, but’
in the second season it was based only -on 43 varieties. . This is because the heading
period of severl varieties of rice comes later in the year than November and the floral
buds ' differentiates -after the temperature has. greatly dropped The temperature
recorded on these varieties is omitted because ‘the weather has becomé cold and thzs
would greatly éffect the average teniperature.

4. . Table 3 shows that some  varieties have a turning point longer than 14 hours of

N daylength It is found that such a turning point has not yet bzen clear. According
to our earlier report (Yii and Yao, 1962), it is'’known that the growth period is greatly

" prolonged under an exposure to 24 ‘hours of daylength and that such varieties are
“actually daylength sensitive.

“As mentioned, there\vare several varieties in which the turning points'Were
found to be constant in both the first and séconid. crop season. - Therefore, on
the basis of the effect of temperature on the photoperiodic induction, daylength
sensitive varieties may be divided into two' groups: ‘thermosensitive group and
non-thermosensitive group.

k '3.In trying to know the relation between the turning peint of short day-
long day effect and in. the -grouping as divided by the index of daylength
sensitivity (Yii and Yao, unpublished) the results are shown in table 4. ‘

“Table 4 shows that in the first crop season, the turning points of a
majority - of the rice varieties -are less than 12 xhours‘ of daylength, kand
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Talbe 4. The relation between the turning point of short day-long day effect and
groups of varieties as divided by the index of daylength sensitivity.

Crop
season
Groups-as divided First crop season Second crop season
by the index of daylength !
sensitivityﬁ‘
The number of . *
—____.. varieties I Ia Iib Hc Total | I IIa Ilb- IIc Total
The turuing point \
is between:
X1-12 (hr) 2 14 2 — 38 — 2 4 = 5
12-13 1 7 10 — 18 2 9 24 2 37
13-14 2 3 —_ - 5 2 3 2 —_
14-X, - - - = = =7 = = 7
Total 5 24 32 4] 61 4 21 30 2 57

Xiis less than 12 hours of photoperiod, X, is more than 14 hours of photoperiod.

that the second crop season the' turning points of most .Varieties are between
12 and 13 hours of daylength or longer. Furthermore, in the II b group of
the second season, 28 out of 30 varieties have their turning points less than 13
hours.of daylength, and in the II a group of the same season only 11 out of
21 varieties have their turning points less than 138 hoirs of daylength and 10
others have their turning points between 13 and 14 hours of daylength or longer.

Summary

1.-93 rice varieties were used in the present study in an attempt to deter-
mine their turning points of the short day effect and the long day effect under
different photoperiodic conditions from the second crop season of 1960 through
the second crop season of 1961. Complete data of first crop season and second
crop season were obtained for 61 varieties; data for the first crop season . only
were obtained for 5 varieties; and data for only the second Crop season were
obtained. for 27 varieties. ,

2. On the basis of the present findings, the turning point of the short day
effect and the long day effect varied with the varieties, and even with the
same varietiés used in the experiment, if might vary with the season. ;

3. The uniformity or variation of the turning point of the variety might

be due to the difference of the prevailing temperature during the photoperiodic-
induction-period.

4. 'There seemed to be no clear correlation between the turning point of
the short day-long day effect and the groups of varieties as divided by the
index of their daylength sensitivity. However, some varieties with turning
points of over 14 hours of daylength belonged to Ila group as classified by
the authors (Yﬁ.andk Yao; unpublished).
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’ Appendix
The days required from the beginning of treatment to the beginning of heading
Catalogue . Crop season . .
number, Variety and year 9:00 10:00
26, Taitung No. 24 1. 1961 71.6 —
(ZH24581) * I 1960 -
33 Fukoku I 1961 515 —
(B8 I 1960 _— —_
1L 1961 50.3 —
35. Eko. I 1961 38.0
(B8 . 1960 —_
37. Bansei-Eko I 1961 40.8
(BREEDL) 1L 1960 — —
38, Rikuu. No. 20 I 1961 36.2 -
(BEEH208%) IL 1960 — —_
: IL° 1961 49.8
47. Norin No. 21 1. 191 55.0 —
(Ebho1s8) IL 1960 — —
R 1. 1961 72.8 -
49. Aikoku No. 1 I 1061 47.3
(FE1 58) I 1961 55.5
51, Shinriki 1 1961 45.0 -
‘ (7 II. 1960 — —
, IL - 1961 83.0 —
52. Iwata-Asai I.- 1961 47.5 —
(BEEEwH) IL 1960 - — -
IL 1961 55.5 -
53 | Daikoku C L1961 40.8 —
() I 1960 —
59. lg'imt;;x)l-tzu Ii. igg(l) 59.8
_\93 P . —
IL 1961 783 76.0
67. Ti-chiao-meng-téng- L1961 45.0
(EWEE) IL. 1960 — -
II. 1961 41,0 -
71. I((o-tz;l III. %gg(l) 40.2
L IL 1961 52.8 50.4
72. ]aiglﬁlg})lah I% igg(l) 33.0 —
IL 1961 433 50.2
74. Chin-kuo-chan 1. 1961 48.0 —
(HFEH) . I 1960 — _
IL 1961 58.6 —
75.. Hsien-lo 1. 1961 40.6
GER) 1L 1960 — —
I 1961 . 34.0 37.0
76. Ya-mu I. 1961 43.6
(TRER IL. - 1960 T —_
1L 1961 606 -
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of 93 rice varieties under the different day ‘len_gths and different seasons.

11:00 | 12:00 | 12:30 13:00 13:30 | . 14:00 24:00 F Value Dy.is
—_ - 75.8 774 90.5 123.7 + 50.31%* 1.82
— | 105.0 88.5 108.3 114.3 ++ — 5.25* 10.73
— 51.8 53.3 700 78.8 98.8 119.0 364.86%* 1.37
— 47.8 54,0 69.3 86.0 112.0 - 325.89%* ©  0.87
— 50.8 — 72.3 - —_ + 48.26%* 3.83

30.0 35.0 35.8 36.8 407 55.0 40.62%* 1.53
35.8 35.6 336 334 36.3 — 11.87%* 0.79 -

35.8 36.4 30.8 40.3 42.8 59.6 148.59%%  0.92

38.8 39.0 35.8 38.7 30.2 — © o 0.92 —

388 38.6 54.3 66.0 85.5 89.5 8.98%* 913

- 35.4 30.2 48.0 76.7 87.3 — 138.31%* 3.59
49.3 48.0 — 58.8 — —_ + 32.23%* 2.38
55.3 49.8 58.8 61.7 76.4 98.3 180.70%* 1.62

— 54.0 55.8 54.8 59.0 65.0 — 51.88%* 1.10
67.8 — 70.3 —_ — + 2.59 —

— 45.0 45.5 -59.8 72.3 78.5 89.3 36.78%* 3.49

52.4 48.3 — 64.8 — — + 13.36%* 4.79
— 49.0 51.0 70.3 | 83.0 93.0 2146 | . 2,122.63%¢ 1.48
— 45.0 622 83.6 95.0 117.0 - 15.60**  13.25

52.2 50.8 — 72.0 — — + 86.83%* 4.33
— 50.0 51.2 73.4 85.8 “05.0 1104.0 263.27%% 1.71
— | 418 475 50.0 103.0 119.3 — - 353.70%* 3.11

54.8 43.4 —_ 64.6 —_ — + 15.96%* 5.89
— 38.0 374 380 41.0 41.0 46.4 5.91%* 1.76:

.= | 408 413 40.8 40.0 40.3 — 1.21 —
— 60.0 62.8 65.4 70.0 69.6 713 51.16%* 0.93
— 65.0 74.4 75.0 82.7 87.0 — 4151%%. © 245

75.0 71.2 — |sLe —_ — U 15.82%* 2.33
— 55.0 63.4 113.8 115.8 192.6 — 204.57%% 5.40
— 40.5 78.3 o + + +- — . 23.48** 24.81

415 44.0 e 114.3° — - + 1,197.75%* 2.60
— 52.2 54.6 80.8 96.8 116.8 113.8 50.36%* ' 5,60
— 40.4 49.8 86.8 1256 | ++-+ — 348.86%* 5.01

413 45.0 — 81.0 — — + 47.69%% 4.75
. 46.4 47.8 490 51.2 53.8 62.8 29.65%* 2.48
— 48.8 58.8 58.6 60.3 55.3 — 18.08** 2.20

52.0 50.5 —_ 58.0 — — 73.2 9.00%* 5.06
— 65.6 81.8 117.0 1235 154.7 195.5. 70.32%% 7.01
— 62.8 88.2 ¥ + + — 147.29%* 7.63

70.8 83.3 — + — —_ + 33.94%* 8.60
— 51.6 65.3 109.8 136.8 187.0 — 448.23%% 3.97
— 42.7 84.8 + -+ + — 365.77*% 7.35

37.0 39.2 — 104.7 — — + 284.29%% 3.01
— 66.0 81.0 1215 149.3 175.0 205.5 96L.49%% . '2.18
— 68.2 104.8 + ok + + — 403.36%* 6.39

69.0 76.8 L= + —_ - + 21.26%* 7.15




158 Botanical Bulletin of Academia Sinica Vol. 8

(Continued)
Catalogue . Crop season . ,
number Variety and year 9:00 - 10:00.
4 _
77. Chien-lo ) ! I. 1961 44.0 —
(TEHE) II. 1960 — —
II. 1961 41.8 —
78. Shuang-chiang L 1961 36.8 — .
(FE) IL 1960 — — .
‘ . IL 1961 44.8 - .
79. | Man-tzu 1. 1961 44.0 — ;
(B4 1L 1960 — - 0
II. 1961 42.8 — '
82. angan_—fan-lung—tsao I 1961 44.4 —-
(K55 FER) IL 1960 — _
. . IL 1961 47.0 —
84. Ning-chiao:hsiao-tao I 1961 45.3 —
| (RN , 1L 1960 — —
85. Sinchiang-tsaotao L 1961 39.3 —
() IL - 1960 — —
86. Shenyang-hsien I 1961 ' 56.7 -
(HEEERID II. 1960 — _
91. Chochou-tao L 1961 _ —
. . ) |
o ‘ 93. Mao-tzu-tou 1. 1961 47.0
o (EFE) 1L 1960 - _
‘ 1L 1961 580 | -
94. Shengli-hsien 1. 1961 52.3 —
GEED : IL 1960 - —
95. Chung nung-yuli-tsao L 1961 " 456 —
(g o)
96. Chung-kuei-mafang-hsien L. 1961 50.2
(PR EEA) L. 1960 — —
. IL. . 1961 715 —
97. Li-ku-tsao I 1961 - 46.6 —
, R 5) 1L 1960 — —
. 98, Chung-chien No. 2 . 1. 1961 49.0 —
E (s 2 5%) : 1L 1960 — —
k IL 1961 833 . . —
100. Fu-chin-huang ) L 1961 66.6 —
o (EHED IL 1960 — — ;
& i 101. Shui-pai-tiao . 1. 1961 51.8 — e
S ; : kB ; I 1960 —_ — .
<104 Tsao-ho No. 4 - L 1961 494 —
‘ (BR45D) IL. 1960 — —
II. 1961 77.8 —
107. Wan-li-hsien 1. 1961 46.2 —_
(EFIRD) IL 1960 R —
1L 1961 68.8 -—
>111. -| Iliang-tapaiku ‘ 1. 1961 46.2
CEEKEA) 1. 1960 — —
S IL 1961 59.0 -~
112, Chung-hsiang No. 33-1 I. 1961 54.8 —
' (P33-18%) : L. 1960 —_— —
1L 1961 59.6
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11:00 | 12:00 12:30 13:00 13:30 14:00 24:00 F Value Do.os
- 55.4 3.8 102.0 127.0 168.5 - 513.04** 2.72
— 41.8 77.2 + 4+ + + — 394.07** 6.50
40.2 44.2 - + 4+ - — + 3.04 -
- 49.6 57.2 110.0 122.3 182.0° = 1,272.94** 2.28
— 43.0 76.4 136.3 -+ ++ - 215.58** 3.54
44.8 53.3 — 112.0 - — + 396.80%* 3.60
- 56.6 63.0 101.5 126.5 162.3 168.3 105.48** 6.75
— 42.2 740 | +++ k + - 1,366.50** -~ 3.13
41.2 44.3 o ++ - - 5.77** 2.67
- 510 515 51.7 59.0 60.2 81.6 544.82%* 0.71
— 46.8 52.0 56.0 64.7 71.0 o 43.17%* 2.76
54.0 56.8 — 60.8 - - 3.06 -
— 38.3 38.8 38.0 46.6 44.8 55.4 85.65** 0.92
— 43.7 43.0 415 44.7 51.3 — 4.73%* 3.34
- 36.2 36.2 37.0 37.2 39.0 54.8 30.48%* 1.69
— 41.2 42.5 39.0 38.0 42.0 — 110 -
- 58.0 58.8 58.0 63.0 62.5 69.0 5.35%* 2.28
- 50.6 52.2 53.6 53.0 57.7 - 6.21%* 173
- 74.8 68.0 64.8 71.2 82.7 82.8 16.64** 2.96
- 52.3 53.2 55.2 594 61.5 66.5 164.66** 0.67
— 50.6 56.2 62.0 72.3 67.3 — T7.74%* 1.83
58.4 59.8 — 64.0 - - 95.0 34.72%% ; 5.5¢
— 58.5 58.7 62.5 61.8 62.8 68.0 41.57%* 0.93
— 62.4 61.8 68.4 80.3 72.3 — 126.60** 3.82
— — 53.7 — 61.8 62.0 63.7 24.02%* 2.62
— 55.8 — 60.8 — 60.3 68.4 122.34%* 125
- 54.0 56.4 64.3 66.0 65.7 - 27.36%* 1.92
75.3 73.5 - 718 — + - 0.91 -
- 51.8 53.2 61.0 62.2 66.3 73.0 131.93** 1.01
— 544 - 56.8 61.8 71.3 66.7 - 14.35 3.37
— 56.8 59.0 66.4 70.4 75.0 75.8 100.23** 1.29
— 60.6 66.2 70.8 76.3 75.7 — 61.08** 1.65
89.2 88.3 - 87.0 - + — 1.83 —
- — 714 70.5 73.8 810 - 68.94%* 1.24
- 75.0 75.0 75.4 77.7 77.0 — 4.32%* i 1.37
— o 55.0 58.3 63.4 71.0 73.0 43.68** 2.08
— 60.8 61.2 64.3 72.7 71.7 - 65.77** 1.29
- 54.0 55.8 64.0 65.0 68.0 67.8 41.88** 1.60
— 54.0 62.4 62.4 70.3 70.7 - 17.85%* 2.87
79.6 79.4 — 85.0 - 109.6 - 126.65** 2.43
— 52.6 52.6 59.8 62.4 64.8 70.4 82.49%* 1.30
- 54.0 58.8 59.2 64.7 66.0 — 40.13%* 153
70.0 715 - 71.8 — -+ — 124 —
- 59.8 59.3 71.8 81.0 91.8 91.3 582.11%* 0.95
— 59.2 73.6 76.3 107.0 109.7 - 1,136.93** 2.15
59.7 66.8 — 89.3 — + — 28.30** 5.72
— 57.3 56.6 61.0 66.2 68.4 74.0 92.88%* 0.93
- 59.0 67.2 66.8 74.3 71.7 - 18.99%% - 2.54
53.2 45.0 — 62.6 - - + 15.12%% 5.41




W

Botanical Bulletin of Academia Sinica - Vol. 8

(Continued)

; Catalogue PO
imber Variety

Crop 'season . .
and year Rty ’10‘00

113, Che-chang-chung-hsien No. 1 L1961 -
ok CHPBRAL L8 L. 1960 : ' -
114, Chung-ta No. 345 1. 1961
oo (R 345 5%) L1960
115 Fang-wan-hsien No. 21-3 T L1961
(TFUERNI21-35%) ~ IL. 1960
. 111961
116. | Che-chang No. 9 L1661
i 9 57%) 1L - 1960
: . I 1961
117. Fei-lai-feng L1961
(KR IL - 1960
118. Paichueh:-hsia-yu-chan L1961
: (EIRBUINHRE) IL 1960
119. Lungnan-shuang-chiang-pai 11961
: (RERITRIEEY) IL 1960
120. Pucheng-wuchuehpai L. 1961
CHIRRER) IL 1960
<H.-1961
Che-chang No. 3 , L1961 -
BB 350 - IL 1969
i . : : 111961
Improved Blue Bonnét <11 1960

Cody 11961
CIL 1960
11,1961

Calora - 11961
; c L1960

Texas Patna - IL 1960
Rerocre ' . 1960

Boenar" ‘ .2 1961
: ‘ : 1960

PTB 16 : 1961,
: : 1960 -

Indedsal Llinoy oL 1961
o 1960
‘ 1961

Potik Tjem Poka L1961
. 1960
1961

Macan\ Banet 21960

AL73 ' : . 1961
1960

7041 .-1961
1961

7043 ‘ S . 1961
' , 1961
1961




TJuly, 1967

161

Yii, Ching-jang and Yao, Yiin-te
11:00 | 12:00 | 12:30 13:00 13:30 14:00 24:00 F Value Do.os
— | 442 446 | 542 | 594 81.6 92.9 53.08%*  3.85
— 40.3 42.2 73.4 757 | -+ — 169.87** 3.75
— — 494 664 | 93.0 112.3 248.0 1,162.16%* 1.87
— 40.6 445 64.5 A+ ++ — 102.57%* 2.61
—_ 474 47.0 59.4° 78.0 101.0 — 90.52%* 4.13
— 38.0 424 59.0, 98.7 115.0 — 496.67** 2.80
— 37.2 — 53.4 — — + 35.52%* 3.72
— 463 47.8 533 72.2 84.7 — 84.23*% 279
— 35.6 39.0 48.0 87.7 107.7 — 441.20%* 2.74
— 37.4 — 57.0 — —_ 108.4 1,518.53%* 1.79
_ 54.3 53.5 70.5 100.3 113.2 112.2 327.39** 2.16
— 50.3 66.2 96.0. + -+ L+ — 21.95%*  17.60
- 45.4 4.0 56.5 84.8 93.5 — 102.60%* 3.61
— 39.2 41.6 57.8 88.0 104.8 — 213.37** 4.04
— 47.3 453 60.8 82.5 95.3 — 69.15** 4.06
— | 315 - 38.6 . 48.0 96.0 109.7 — 206.83** 3.86
— 54.8 54.8 62.8 66.0 70.4 88.2 523.08%* 0.83
- 54.6 60.5 66.6 79.8 77.7 — 56.38%* 2.79
66.8 |. 62.6 — 70.0 — — 2.57 —
— | 544 '55.6 58.0 66.0 69.2 87.0 250.81** 1.03 -
— 57.4 60.4 69.0 73.7 77.3 — 48.32%* 2.29
63.3 64.2 — 67.6 — — + 1.19 -
— 1114.0 114.3 126.5 129.3 135.0 - 15.14*%% - 3.63
— 485 49.0 55.5 61.8 69.0 70.3 156.51%* - 1.08
— 42.0 445 50.3- 60.8 81.3 — 171.31%*% 2.09
433 | 482 - 58.8 — - + 61.84** 2.54
— 50.6 51.2 62.8 74.2 825 222.5 1,480.11%* 1.83
— 49.0 53.0 53.3 80.0 100.0 — 12.12%%  10.37
— | 1355 133.5 ok ++ + - 018 -
— | 117.0 134.0 SR + + - 3.44 —
— 51.4 51.6 64.4 83.0 98.5 — 485.19** 1.46 -
495 50.0 69.5 105.5 136.5 . 47.43%* 8.85
67.6 66.6 60.4 724 81.6 - 60.93** 1.31
77.0 79.0 84.3 85.0 855 — 2.98 - —
54.4 54.2 55.6 59.8 63.4 66.5 119.01+* 0.68
— 56.0 60.7 64.0 653 | 1039 - 17.40%* 2.36
584 | 580 — 60.6 — —_ 96.6 286.27** 2.00
— 64.0 700 | 1090 129.8 188.7 — 1,006.51** 2.31
— 64.5 100.8 |+ + 4 + — 248.43%* 7.96
598 | 628 — | e+ — _ + 0.77 - -
— | 1183 ++ +4+ + + -
- 53.4 52.6 57.6 61.2 65.5 64.0 72.54** 1.90
— 57.0 61.5 64.0 70.0 90.5 — 6.50%* 8.25
47.8 46.4 56.0 .69.3 84.0 1585 907.60** 4.24
393 40.3 46.6 60.0 94.7 — 10.69%* 3.84
— 53.3 55.6 715 96.6 98.0 + 68,78 - 3.50
— 47.0 84.6 82.6 138.0 — — 9.87%%  23.90
59.6 | 582 _— 84.5 — —_ + 344 14.01 -
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(Contz’nued)
Catalogue . Crop ‘season . : B
number . Variety . and year 9:00 10:00 :
154. 7108 L. 1960 : 53.0 . —
155, 7111 I 1961 87.5 —
155, : , I - 1960 = —
; 7121 ) L 191 2.6 =
158 ) IL . 1960 — [
162 | 7141 L 191 53.2 o
: ) I.-..1961 53.2 y
169, 7165 I 1960 -2 ; =
, ' 1001961 70.5 o
170. 7184 I Tou 5 =
17 7186 S L1961 70.8 -
: : L1961 59.3 o
,177' 245 IL 1960 — .
1.7 1961 71.4 . o
2183, w210 IL 1960 e —
L1961 . 52.3 o
184, 9781 IL 1960 o -
V S IL 1961 59.5 _
186. 156-1- (Caloro) )
187 1779 (Rexoro) 1L 1961 94.3 =
; IL 1961 915
188. 5883 (Farly Prolific) e . 89.8
189. 7787 (Zeith) ‘ 1L 1961 98.0 95.8
: IL 1961 _—
190. Ark —
191 2213 ((R—ngose) 1L - 1961 100.7 =
1 11961 Lo 613 -
192. 718988 (Calrose) 3
193 8990 (Bluebonnet 50) o 1L 1961 88.6 -
) IL 1961
194. 8989 (Lacrosse) . - 74.0° 79.0
195, 8998 (Nato) AL 1961 83.5 -
IL 4961 -
196. 9366 (7/8 Rex. x XBbt) , ; 102.5 -
197. 9370 (BR x Rexoro®) - * 1L+ 1961 104:3 L
: o IL- 1961
198. 9416 (Gulfrose) ) 84.2 o
199. 9417 (Century x Rexoro) 1L 1961 84.2 —
5 1L 1961 i
200. 9418 (4~11-1-8x Rex-C252) 84.8 —
201 9419 (Century 231° x Bbt) H-, 1961 895 -
202, 9425 (Rexoro-Red X Unknown) | g 1961 65.0 70.0
203. 9433 (Belle Patna) --1961 545 54.0
204. 9430 (4-11-8-142x A6-23) g 1961 88.7 103.0
205. 9463 (Mo.-207) ) . 1961 86.3 85.7
206. 9475 (R-R x 250-Magnolia) IL 1961 — '68.7
207, 9496 (Blue Rose Sel.) IL - 1961 500 —
208. (R-DXR-Z)" II. - 1961 82.8 85.5
:209. (Rec. 13x long-grain dwarf) IL- 1961 83.4 92.3
Crop season and year , " Date of sowing
First crop, 1961 ‘ April 1
Second crop, 11960 August 22

1961 - oo August. 22




July, 1967 Yii, Ching-jang and Yao, Yiin-te 163
11:00 | 12:00 | 12:30 13:00 13:30 14:00 24:00 F Value Do.os
—_ 56.6 58.8 62.2 65.2 66.8 76.2 603.62%* 0.44
—_ 86.8 83.8 86.5 87.2 101.0 115.8 27.21%% 2.86
— | 1180 117.0 129.0 122.5 1280 |+~ 1.23 —
— 78.0 78.0 85.6 94.7 '04.3 104.0 14.38%* 3.97
— | 106.0 102.6 113.7 124.7 134.7 - 234.86%* 3.90
— | 57.8 56.2 77.3 91.4 98.0 130.7 30.47%* 6.25
- 57.8 66.0 66.6 72.7 73.5 81.0 50.26%* 1.71
— 71.0 80.0 78.3 86.7 92.0 —_ 1.87 —
— 70.8 67.5 71.6 74.0 80.0 86.3 10.87%* 2.34
— 88.0 81.0 83.0 — 88.0 — 0.62 -
- 76.8 79.0 81.0 83.2 96.3 100.3 32.31%% 2.32
— 57.3 56.6 76.0 93.4 110.6 124.0 1,038.26** 0.95
— 66.8 70.2 84.6 +++ + + — 14.84 8.43
— 70.6 68.0 83.4 86.8 87.8 - 101.08 1.49
— 88.0 89.0 105.0 94.0 100.0 - - -
— 56.7 574 73.0 80.2 86.8 114.0 122.88%* 2.33
— 65.0 75.0 75.0 | 1050 105.0 - v T -
59.5 56.3 — 60.0 — 109.0 + 150.27%* 343
- 95.7 - 137.0 — + B 42.65%% 13.66
89.5 82.6 - 94.3 — 98.5 + 2.60 —
92.8 85.6 — 97.5 — 108.4 + 55.10%** 1.69
65.3 54.8 — 78.8 — 122.0 + 184.73%* 5.85
— | 1038 — 137.3 — + + 25.45%% 1314
61.8 53.3 - 64.0 — 107.4 + 133.53%* 3.81
- 92.0 - 115.0 — +++ + 80.87*+*% 5.35
65.4 58.5 — 77.0 — 120.7 + 52.93** 4.25
— ‘83.0 — 86.6 — 105.3 + 11,03%* 16.98
98.7 91.4 - 112.0 — + o+ o+ ‘+ 30.45%* 3.23
105.3 | 107.7 — + + + — + + 0.06
— 82.8 — 91.4 — 105.0 + 18.15%* 4.74
86.0 86.0 — 104.0 — 115.8 + 30.24%* 4.29
85.8 89.8 -~ 95.6 — 113.7 + 13.48%* 5.64
92.3 97.8 — 106.3 — 112.0 + 11.21%* 4.46
68.7 68.0 — 70.0 — 87.4 113.5 126.82*+% 1.93
55.0 60.0 _ 71.8 — | 10L8 -+ 70.42+% 341
111.8 | 1143 - 114.0 — 118.0 + 28.72%* 2.54
— 82.0 — 91.8 — 90.2 -+ 3.73* 3.49
69.4 70.3 — 70.8 — ' 77.0 108.8 25.07*% 4.73
— 63.0 -~ 72.5 - + + 31.55%* 6.55
87.7 88.3 - 89.3 — 102.0 + 4.31* 4.36
105.0 | 109.0 — 111.6 — 119.0 + 22.33%* 3.83

Date of begining of treatment
April 15
August 28

August 24
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3. BRES —BEAR-BWEE » EESHEHREESEAEESE (Photo-
periodic induction) HARTEFAIREEE ERE 2k o
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