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CYTOGENETIC STUDIES ON TRIPLE TRANSLOCATION
HETEROZYGOTES OF RICE

By
Chen-Seng Huang,! Nan-Tian Chuang,? Chi~-Dei Wan® and Hsing-Huei Hu?®

The senoir writer previously reported double RT (short for reciprocal translocation)
of chromosomes in rice obtained throngh the artificial synthesis from two single RT
homozygotes. Seed-setting of the double RT heterozygotes was very poor (0—3%), though
good pollen ratios varied most frequently from 20 to 30 percent. The fertility of their
progenies was segregated into a ratio of 1:2:1, which was also true in the backcrossed
Fis of the double RT heterozygotes to the original variety, Taichung €5. In addition,
extremely low percent of male gametes was found functional, despite 100 percent of
functional female gametes detected in the double RT heterozygotes. He further conformed
that one fourth of the female gametes of the double RT heterozygotes carried a normal
chromosome set, another one fourth carried double RT and the remaining one half of
the female gametes carried single translocation of either a or & in a equal frequency.
However, he was not able to isolate any double RT homozygote due to the leathal effect
of pollen carring double RT chromosome complement.

Several single RT homozygotes were treated with X-rays at a dose of 25,000 (150
KVP, 20 mA, 0.1 Al filter, 20°C) and the semi-sterility segregating lines arosed from the
irradiated material were screened for the new translocation that showed high frequency
of ring of four chromosomes at diakinesis or metaphase I of meiosis. Through test—
crossing of the fertile plants within such new RT lines to the original variety, the 2@4RT
homozygotes were successfully isolated. These 2®4RT homozygotes were treated with
r-rays from Co® source again at a dose of 25,0007 and the semi-sterility segregating lines
arosed from them were screentested for another new translocation as illustrated in
Fig.l. Some cytogenetical observations on the 3@4 type of triple translocations of chro—
mosomes will be reported here. The present work was started in 1962 and was stopped
from 1963 for three years. It should be noted that the present report was financially
supported in part by the National Council of Science Development to which the writers
wish to show their gratitute. They are also grateful to the International Rice Research

Institute for using its facilities in conducting a part of this work.

1. Rice specialist, Taiwan Agricultural Research Institute
2. Former instructor, National Taiwan University

3. Former undergraduate students, National Taiwan University



MATERIALS AND METHODS

The rice variety used in this study was Taichung 65, which was, though old, still one
of the leading varieties in Taiwan. The pedigree map, followed in this series of experi-
ments including those reported previously, is shown in Fig.l. At the third time of irradia-
tion, the dormant seed of one double RT homozygote of 2@4 type were treated with
25,000 of r-rays, and the 3Xi generation was grown in a bulk plot, from which various
semi-sterile panicles were selected. In 3X; generation the panicle rows whose seed-
fertility segregated into a ratio of 1:1 were screened for the RT showing high frequency
of ring of four chromosomes. The fertile plants within these new translocation lines
were test—crossed to the original variety, Taihung 65, to isolate triple RT homozygotes
and to establish triple RT heterozygotes. The triple RT heterozygotes of 34 type were,
thus, selfed and test-crossed to the original variety and their progenies were cytologically
examined in comparison with their fertilities. The 1:3 aceto—alcohol was used to fix the
young panicles at meiosis stage and the slides for cytological observation were prepared

by the ordinary smear method.

RESULTS AND DISCUSSION

Double RT homozygotes have normal chromosome
complement, excepting two exchanges of chromoso-
mal segments between two pairs of chromosomes.

Within double RT homozygotes which have been

obtained in this study, no distinct difference in thei,

plant characteristics from those of the original var-

iety was found. This suggestes that position effect

due to segmental interchanges is probably not com-
mon in rice,

Not all of the 3X; panicle rows, of which each

consisted of 15-20 individuals, showed the distinct

1:1 segregation ratio in seed—fertility. As shown in

Table 1, however, some panicle rows had the seed-

fertility segregated into the typical 1:1 ratio, even Fig. 1. The pedigree map involved
though the number of individuals within rows did in this series of studies,

including those reported

not exceed 20. .
previously.



Table 1. X, generation of irradiated double RT homozygotes

Name of lines Fregfuefgcu); ?&;ing ‘f . Number of plants
| Fertile Semisterile

RTH2(4X2—4 49.2 7 12
RTH2()4X2—7 834 2 10
RTH2(4X2—8 91.0 10 9
RTH2(4X2—10 79.0 6 12
RTH254X2—11 90.0 7 9
RTH2(04X2—14 100.0 3 7
RTH2(4X2—15 100.0 10 10
RTH2()4X2—18 82.7 10 9
RTH2()4X2—19 85.7 8 11
RTH2(4X2—22 91.6 3 10
RTH2(04X2—23 66.5 7 12

The frequency of ring of four chromosomes, observed at diakinesis or mataphase I of
the semi-sterile plants within a line, varied from line to line. In some lines it even
reached 100 percent. Segmental interchanges, occured in these lines, were particular in
the chromosome structural background which was different from that of the original
variety. According to the segmental interchange hypothesis, there should be two types of
fertile plants within a new RT line, i.e., double RT homozygotes and triple RT homozy-
gotes. This can be proved through the test-cross of these fertile plants to the original
variety. The result, obtained, showed a fairly good fitness to the hypothesis. Seed-setting
and good-pollen ratio of the triple RT h=terozygotes which were established from the
test-cross are shown in Table 2.

Good-pollen ratios of the triple RT heterozygotes varied from 1.86 to 6.22 percent.

Accordingly, the theoretical good—pollen ratio can be calculated from the frequency of
zigzag-shaped ring of four chromosomes. Since the overall average of zigzag ring was
reported to be 0.478 in rice by Huang, et al (1958), the theoretical good-pollen ratio for
the triple RT heterozygotes should be (0.478)® =0.109. There existed considerable discre-

pancy between the observed and calculated values.

As for seed fertility, 0.87 to 1.56 percent were found most common in the plants
grown in Taipei, while almost no seed—setting was observed in the stubbles of the ‘same
material grown in Los Banos, the Philippines. This difference in seed-setting might be
attributed to ratoon culture that promoted the time of heading, consequently natural
crossing could be greatly reduced. Generally speaking, the good-pollen ratio was greatly
reduced due to the addition of one new translocation.



Table 2. Seed setting and pollen ratio of triple translocation heterozygotes

| Ratoon culture
Parents

) Type of h_l_;raipei’ Taiwe}g_ (in Los banos)
F; number chromosome Good \
P pollen| Seed
a & pairing ratio (%) gfertility (%) o A X
|

F; 1150 |Taichung 65| X3RTH, 34 +611 2.28 1.29 0 36.3 63.7
11110

F; 1185 |Taichung 65 XsRTHj, 304 +611 6.22 0.87 0 53.2 46.8
111 3—2

F, 1156 |Taichung 65| XsRTHj, 304 +611 2.15 1.56 0 40.2 59.8
III 3—2

F; 1157 |Taichung 65 X3RTH,; 304 +611 1.86 1.07 0 141 85.5
III 3—3

F; 1158 [Taichung 65 X3RTH, 304+611 2.16 1.12 0 40.4 59.6
III 3—4

F; 1159 |Taichung 65 X3RTH, 304+611 3.33 1.34 0 32.7 67.3
111 3—7

F; 1162 |Taichung 65| XsRTH, 344611 2.76 1.26 0 67.1 32.9
111 3—10

O s 9 of filled grains
A 9% of grains with parthenocarpic phenomenon

X 9 9% of empty grains

Like those reported in the double RT heterozygotes (Huang ez al. 1958) the rice
grains showing parthenocarpic appearence were also observed in the triple RT heterozy-
gotes. The percentage ranged most frequently from 30 to 50, which were about three
times of those in the double RT heterozygotes.

The chromosome behaviour in meiosis of triple RT heterozygotes were thoroughly
investigated, particularly at the stages of diakinesis and metaphase I. Since trans-
locations in these triple RT heterozygotes, are independent of one another, the theoretical
frequencies of all possible pairing types of chromosomes can be calculated from those
determined when the three RTs were existed separately. If a, & and ¢, denote, respect-
ively, the frequencies of ring of four chromosomes in translocation a, & and ¢, or Ta,
Tb and Te, thus, the frequencies of 12 II pairing type in T'a, Tb and Tc¢ will be (1-a),
(1-b) and (1-c), respectively. In a triple RT heterozygote, the theoretical frequencies of
all possible pairing types of chromosomes in meiosis, therefore, can be generated by the
following formula.

Ga+(1-a)] (b+(1-b)J Tc+(1~c))

The values of @, b and ¢ were previously determined to be 0.867, 0.957 and 0.895,

respectively. The calculated and observed frequencies of all four possible types of

chromosome pairing at diakinesis or metaphase I are shown in Table 3.



Table 3. Calculated and observed frequencies of pairng types of chromosomes

in meiosis of triple RT heteroygotes

‘ Observed
Pairing type Formulation | Calculated %
| o | a %
3(04+6I1 abc 74.26 86 80.18
2044811 ab (1-c) 23.44 26 14.21
ac (1-b) }
be (1-a) i
14 +101I a (1-b) (I-c) 2.24 5 1.69
b (1-a) (I-c)
c (1-a) (1-b) ?
1211 (1-a) (1-b) (1-c) 0.06 0 l 0.14
Total J 100.00 :‘ 117 . 100.00
| 1 |

It is worthy to note that the secondary association of chromosomes in anaphase Il
was increased considerably and the number of chromosome association was also increased.
This may be another approach to study the origen of so-called secondary association of
chromosomes in rice. '

As it would be expected, the triple RT homozygotes that were isolated from test—
cross did not show distinct difference in morphological characteristics from the original
variety, Taichung 65. However, whether they possess different quantitative characters
remains unknown, since statistical treatment is necessary to answer this question.

Using triple RT heterozygotes as the female parent, backcrossing to the original
variety was repeated for several seasons. The backcrossing, so far, has not been too
successful, primarily due to the difficulty in getting open spikelets of the female parent for
pollination, though hot-water and dark-room treatments were applied. Clipping method
was also used, but did not give a satisfactory result. From a total of 855 spikelets polli-
nated, only 25 filled seeds were obtained. Among them, 14 individuals survived in the
seed-bed nursery. The result did not provide a conclusive indication of what would be
the rate of functional embryos in triple RT heterozygotes. The feeling is that the rate is
not as high as that of fuctional embryos in the double RT heterozygotes, but  neither as
low as that of the functional pollens.

Good-pollen ratios, seed fertility and types of chromosome pairing of the 12 back-
cross I; plants which were examined, are shown in Table 4. Among 12 backcross F,
plants 5 plants were fertile, 2 plants were semisterile and the remaining 5 plants were
almost completely sterile. The 5 fertile plants had the normal chromosome complement
and another 5 plants, which were almost completely sterile, were identified to to be 24
RT heterozygotes through cytological observation. The remaining two semi~sbterile plants
did not show a clear-cut evidence of being single RT heterozygotes. It should be noted
that no 3@®4 RT heterozygotes was found.



Table 4. Good-pollen ratios, seed—fertility and chromosome pairing of

the backcross F; plants of triple RT heterozygotes

I ..
Backcross number Goocrla'l:)igllen Seed fertility } Pafrmg e -
'3@4+611i2@4+811‘104jon 1211 ‘ Total
BF,; (1)-1 47.9 24.2 3 17 | 20
BF; (1)-2 7.2 0.96 1 20 2 |23
BF; (2)-2 94.5 93.9 20 20
BF,; (2)-3 9.4 0.47 12 2 14
BF; (3)-1(1) 91.7 95.7 21 21
BF; (3)-1(2) — 1.2 15 2 17
BF; (3)-2 — 92.9 20 20
BF, (5)-1(1) 96.2 85.3 1 22 23
BF; (3)-1(2) — 237 L2 9 12 2 25
BF; (6)-1(1) 937 93.7 20 20
BF; (6)-1(2) — 0.97 19 19
BF; (6)-1(3) — 45 3 8 8 6 25

If only the EMCs in which each of three rings of four chromosomes make alternate
distribution at anaphase I survive, the theoretical frequencies of different female gametic
types will be,

(N+T)*=1 NNN+3 NNT+3 NTT+1 TTT
normal 1@®4RT 2@4RT 3@4RT

Where N represents normal chromosomes, and 7T represents translocated chromosomes.
Consequently, the backcross F;s will segregate into the fertile, semi-sterile and almost
completely sterile in a ratio of 1:3:4; remember 2@®4RT and 3@4RT heterozygotes were
found previously to have the similar seed—fertility.

The observed frequencies of different female gametic types diviated greatly from
those expected from non-competition among different female gametes. For this reason,
the diviation could be attributed to the competition among female gametes carring diffe-
rent chromosome strucutre, which was not found in double RT heterozygotes. Among 25
filled seeds of the backcross F,, which germinated well, only 14 individuals survived. The
unexpected low saviving rate was presumally due to anusually cold weather of the first rice
crop of 1968, even though all hybrid material received careful protection in the green
house. Whether this weather condition interacted with different female gametic types to
cause such a diviation remains unknown, however, there was considerable indication of
competition occurred among different female gametic types in the 3@®4 RT heterozygotes.

From 3®4 RT heterozygotes, a number of seeds were collected. Out of 29 seeds that
were collected from the material grwon in the green house, only 14 plants survived. In
addition, 33 plants were secured from 76 seeds which Wére collected from the material

grown in main fields The low surviving rate was probablly due to the anusually cold



weather of the first crop season of 1968,
The seed-fertilities of the progenies of several 3(®4RT heterozygotes grown in the field
condition as well as in the green house are shown in Tabel 5. Those of the backcross F;s

served for comparison.

Table 5. Seed-fertilities of the progenies of 3(®4RT heterozygotes

Seed fertility (%)! 285 | 18 ‘ 15 25 35 43 55 65 75 85 95 Total

BF; ‘ 5 | — ‘ — 2l - = =1 =1 = 1 4 12
Fy3(G.H.) 9 | — | — 3| — | — — 1 1 — | - 14
Fy(Field) 23 2, 3 4 1| — ) — | = | =] =1 — 33

The so-called F, in Table 5 could not be derived from self-fertilization, because of
too low good pollen ratio of their parents (Table 2). The segregation of various plant
characteristics in these so~called F, plants indicates that they were derived from natural
cross—pollination. The segregation became more pronounced when the F,s derived
from the material g‘rown in field condition were concerned. Apparently hybrid sterility
interfered in the segregation of seed-fertility in the F,s of Table 5.

No critical examination on the chromosome behavior at meiosis of these F, plants
was made, however, the preliminary cytological observation on some of them indicates
that chromosome pairing at meiosis was something complicated when compared with
those observed in the backross F;s.

The use of multiple interchange stocks for gamete selection by “Oenothera” method
was suggested by Burnham (1946). For this, a multiple interchange stock is needed which
produces a ring with all the chromosomes when crossed on a normal heterozygotes stock
to be sampled and selected. Moreover, this big ring heterozygote should be able to
produce the progenies having normal chromosome complement through self-fertilization.
As mentioned before, neither double nor triple RT heterozygotes produced such normal
progenies. Therefore, it is impossible to apply gamete selection, that was suggested by
Burnham, to rice.

On the other hand, the present study demonstrated the feasibility of breeding the
multiple interchange homozygotes through the consecutive irradiation of different levels
of interchange homozygotes in rice. In other words, it is possible to develop a interchange
homozygote or heterozygote of which translocations involve all chromosomes of rice. It
will be of interest to see what will come out if the chromosmes of such a interchange
heterozygote are doubled.

The 3@4RT homozygotes, obtained in the present study, differed from the original
variety in chromosomal strucure by three reciprocal translocations of which evidence was
the orientation of three rings of four at meiosis of their hybrids. If the 3@4RT homozygo-
tes are crossed with the variety of other sub-species of Oryza sativa, minor structural

difference of chromosomes, if exists, may interact with the three translocations and causes



some-more complicated pairing of chromosomes in the hybrids. The results of cytological
observation on the [, plants, derived from open pollination in paddy field indicate such a

possibility, however more critical examination is needed to verify this,

Summery

From the progenies of X-rayed single interchange homozygotes of a rice variety,
Taichung 65, double interchange homozygotes were isolated. These homozygotes of two
ring type were treated with r-rays and the triple interchange homozygote of three ring
type were successfully isolated. Both double and triple interchange homozygotes did not
show distinct difference in plant characteristics from the original variety.

The triple interchange heterozygotes, arosed from the test-cross, had good pollen
ratios ranging from 2 to 6 percent and seed-fertility as low as 156 parcent or less. The
seed-setting, though extremely low, was attributed to the outside pollen and a certain
degree of functional embryos. Theoretical frequencies of pairing types of chromosomes in
PMCs of triple translocation heterozygotes were compared with those frequencies observed.
They showed a fairly good fitness.

Among 12 F, plants, derived from test-crossing of triple interchange heterozygote on
the original variety, 5 were identified as double interchange heterozygotes, another 5 were
normal in chromosomal strucutre and the remaining 2 were presumable to be single
interchange heterozygotes or possibly double. There was considerable indication of compe-
tition occured among different types of female gametes in the triple interchange hetero-
zygotes. The seed-fertility of the progenies of triple interchange heterozygotes was segreg-
ated in a different manner from that of the back cross F;s. Apparently hybrid sterility

interfered the segregation of the progenies which were derived from cross—pollination.
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17

10.F, #EpF 3 X E (/1 0.05 0.7 1.6 2.2 2.6 3.2 3.4 4.0
T-Er & X LR 3 %)
ZEFH 358
11 BiE40X 21865k 0 0.4 1.8 2.2 25 3.2 3.6 3.8
12. C 16285 x Zrh186%E 0 0.15 1.5 2.1 2.2 2.0 3.3 3.6
1.2£rh6558 0 0.6 1.2 2.3 3.2 3.4 3.4 3.4
B 2. pB2428% 0 0.3 1.1 20 3.2 3.4 4.0 4.0
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STUDIES ON THE TECHNIQUES OF SHORTENING
THE GROWING PERIOD OF RICE

By
S. C. YANG

SUMMARY

1. This experiment was designed to explore the possiblity of growing three generations of
rice a year instead of ordinary two generations a year in order to shorten years needed
in developing a new rice vairety.

2. The experiment had three treatments, i.e. (1) direct seeding in the nursery bed, (2)
sowing in the shallowflat of 30x 60x5cm in size grown inside the greenhouse with and
(3) without short day treatment. Normal heading for all test varieties were obtained in
all treatments except for the winter planting of the (1) treatment.

3 1t was found that the growing period of the early maturing varieties was more easily
shortened than that of the late maturing varieties. Taichung 65, for example, had the
growing period of 106 days in the first planting, 129 days in the second one, and 110
days expected for the third one indicating that it is possible to harvest three crops of
Taichung 65 within 345 days.

4. Varietal differences among treatments in growing period were not great except of the

treatment 1 where late maturing varieties showed delayed heading.
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5. All treatments showed decreased performance in agronomical traits indicating that the
amount of growth was not sufficient.

6.No significant difference in growing period of rice varieties was observed between
short day and normal day length treatment indicating that ponlai (Japonica) varieties
were not responsive to short day treatment.
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EFFECTS OF SEEDING RATE, FERTILIZATION,
AND DURATION OF NURSERY ON THE
PERFORMANCE OF DAPOG SEEDLINGS

By
W.L. Chang
SUMMARY

Th= performance of Dapog Seedlings was evaluated at the Chiayi Agricultural Experi-
ment Station in the second crop of 1938. The experiment included two rice varieties, an
early maturing variety, Taichung 180 and an late maturing one, Chianung 242; two
seeding rates, 1.0 and 1.5 kg per m? two levels of fertilization in the nursery, O and 6
g per m? of nitrogn; and two levels of duration of nursery, 10 and 15 days after seeding.
Seedlings of both varieties raised by conventional method acted as check treatments of
the experiment which was arranged in a randomized complete block design with 4 repli-
cations. The results obtained are summarized as follows:

Seedling height, leaf age, root number of Dapog seedlings were smaller than those of
conventional ones, whereas root length of the latter was ‘considerably shorter than the
former. Sesding rate and fertilization did not cause any changes in these characters, but
they were affected greatly by the duration of nursery.

Rice plants of Dapog seedlings had longer growing period, shorter plant height and
more panicles per hill than those of conventional nursery. Dapog seedlings tended to pro-
duce smaller number of grains per panicle in Taichung 180 but not in Chianung 242. The
100-grain weight was the same in both seedlings of Dapog and conventional nurseries.
The percentage of fertility of Dapog seedlings was slightly higher than that of conven-
tional ones in Taichung 180, but it appeared similar in Chianung 242. These characters of
Dapog seedlings were, however, not greatly affected by the treatments of seeding rate,
fertilization, and duration of nursery.

Dapog seedings of Taichung 180 produced 3,463 kg per ha of grain yield which was
1.5% lower that than of conventional ones, whereas Chianung 242 gave 4,728 kg per ha of
grain yield which was 4.7% higher than that of the latter. However, differences in grain
yield between Dapog and conventional seedlings and also among treatments of the Dapog
seedlings failed to reach an significant level. Based on the results of this and former

experiments, Dapog nursery appears acceptable in some part of Taiwan.
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Table 1. The Constituents of Non-glutinous Rice in 1966 (1st Crop).
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16558 79.3 6.3 1362 1.54 087 6936 4.25] 0.63 1.52 22.3/Japonica
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pedesviy 76.3 55: 18.2 | 1.6/ 10.31] 688 4.08 0.53 0.81 37.4/Indica
R 78.3 5.6 14.66, 1.56 037 6012 4.83‘ 0.53 1.08 37.3Indica
38 827 67) 1375 134 9.28‘ 69.42‘ 5.73 0.88 1.25\ 17.71]ap0nica
FT 4 5% 80.7| 6.4 1472, 1.49 7.89‘ 71.22 5.14 0.86 1.211 16.1paponica
FEB2428% 747 B.3| 13.74) 145 9.25:‘ 69.70 5.30 0.42 0.98‘\ 20.7‘;
74 8 5% 82.7| 6.3 14.17% 1.49 9.14|  69.88 473 0.69 1.05!, 20.5
JeiH4015% 740 65| 1375 156 979  69.78 5.03 0.73 1.43 21.1
TRE225% 80.2| 6.6 13.785 1.51| 10.08] 70.96 5.2 0.86 1.14 23.
Zh306%% 80.3| 6.4] 14.24] 1.49 8.81] 7235 4.19 0.63 0.78 20.8Japonica
Privreesk 80.3| 6.0 14.31] 1.46 9.57] 69.91 4.14 0.59 0.88‘ 22.6
Behl78gk 80.7| 5.3 14.891 1.47 8.15 70.291 5.46) 0.42 1.08 21.6
3 74.7| 67 13.89‘ 1.51 9.64  69.73 5.20‘ 0.86 1.13 21.2
THEE 45T ‘ 78.0] 6.5 14.28‘ 1.47 10.40l 69.46; 4.61‘ 0.67 0'991. 21.2
(1) Nx6.25 (2) Total Sugarx0.9 (3) Percent Starch
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Table 2. The Constituents of Non-glutinous Rice 1 1956 (2nd Crop).
Variety ‘BIIQ.?(ZZH "Moisture“ Ash JProtein Starch ” S%{)Lll?ée Albumin| Sugar [|[Amylose| Remarks
% Y % % %) % %o %% %%
16558 83.3 6.3] 14.83 1.39 8.5 71.29’ 4,23 1.22 0.51; 28. |Japonica
ZZ150%E 81.3 6.6 14.6 1.55 8.25 71.63‘4 3.83 1.46 0.88 23.85
Erhrsx 1 88| 79.2| 6.4 14.320 1.42 10.5 . 0.791' 3.35 1.30 0.77 37.4|Indica
I 77.3 6.5 14400 1.51 9.51 71.27: 3.44 1.30 O.87i‘ 39.7|Indica
38 807 7.0| 1390, 1.6l 895 71.40] 448 146 1.09 23.8|Japonica
B 4 58 85.0 6.7 14.98 1.53 8.45 71.361’ 4.16 1.46 1.21 25.3|Japonica
B4k 83.3] 6.9 14.35] 1.37 8.57 /2.55? 3.69 1.46 0.78] 25.
R 5E 84.0, 6.8 14.07| 1.88 8.20 72.31! 3.92 1.62 1.08, 20.3
JE184015% 81.3/ 6.8 1373 1.44 7.77 "73.03‘1 4.02 1.46 0.86 24.2
TEHE225E 827 6.9 13.54] 1.41 8.27 72.43} 3.92 1.84 1.19 27.6
#Z1h306%% 82.0] 6.7 13.95) 1.53 8.59 73.211 3.54 1.38 118 24.8|Japonica
BHT63k 82.0| 6.7 13.88/ 1.46 8.3 72.1 3.88 1.46 1.16! 24.1
ZLh178%% 83.3] 6.9 13527 1.55 8.49 73.481 3.78 1.30 0.71 258.7,
EH1E 827 6.9 1338 140, 837 7293 = 3.88 1.85 0.91 26.9
e 45k 827 7.0 13.38 1.42 7.97 73.49‘1 3.41 1.30 O.BGJ 27.4
#: (1)NX6.25

(2)Total Sugarx0.9
(3) Percent Starch

LREMLE » EISHERRG DB EAET » B3 -
RESSEE KB RR G B

Table 3. A Reference Table on the Constituents of Rice in 19¢6.

3.

% on Oven-dry Basis

B B T | Bl | B | SR ARES B pumn

Variety | T I | T8 | T | T8 | | 1 L5 L8 W | TR I T |

- N I T Y S I T

ZH653k 1.78) 1.64; 11.42) 9.1 | 80.30 83.69| 4.91] 496 072 1.43 175/ 0.59| 22.3/ 28.
1503k 178 1.81) 11.611 [9.66 81.81] 83.87]| 547| 4.48 091 1.71 1.60 1.03! 19.5] 235
Bl 5% | 1.84) 1.66] 12.16 12.25| 81.120 82.63] 4.81 3.9]] 0.63] 1.52] 095 09 37.4] 374
p i e 1.83 1.76) 10.98 11.11] 81.00| 83.26] 5.65 4.01] 0.62 1520 1.23) 1.02f 37.3] 39.7
EE383E 178 1.86 10.75| 10.4 | 80.48 8293 6.64 520 1.01] 1.7 145 1.270 177 23.8
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|
BT 4 5k 1.75 1.8 9.25| 9.93 83.51j 83.93 6.03l 4.8 1.01) 1720 1.42 1.42) 161! 283

FE2425% 1.68 1.6 | 10.72; 10.01] 80.81 84.715 6.14| 4.31) 049 171} 1.13 092 207 23.
FE8 1.73 1.84] 10.65 9.54| 81.42 84.15! 551| 4.86] 0.80 1.89 1.22 1.26] 20.5 20.3
Y6154015% 1.81] 1.67| 11.34} 9.01} 80.91 84‘66\ 5.83 4.€6 O.éS 1.69 1.6 068 21.1 242
EHE225k 1.75| 1.64| 11.67] 9.56| 82.2¢| 83.78| 6.03| 4.53 1. 1.78; 1.33) 1.38] 23. 27.6
#3063k 1.74] 1.78) 10.27) 9.99) 84.36 85.071 489 411 073 1.61} 091 137} 20.8 24.6
WIE6 ik I 1.70| 1.7 | 1117 9.71] 8159 83.78 483 451 069 17 1.031 1.35| 22.6/ 24.1
EZ178%% ‘ 1720 1.79 9.58‘ 9.82| 82.58 84.97| 6.41] 4.37] 0.4 1.51] 127 0.82| 216 237
=R 15k 1.76| 1.62] 11.2| 9.67| 80.98| 84.19| 6.04] 4.48 1. 1.79, 1.32 1.05; 2121 26.9
B HEO4E 1720 1.63 1213 92| 81.04 s84.85]| 538 393 078 150 1.16 089 212 274
2N 1 176 1720 10.99] 993 81.61| 84.03| 564 4.46) 078 1.65 1.29) 107} 229 269
Average

EE « BRI IR IS ZE

M~ 5 iEE

PSR RECT o B rhEA 1 RS F R B RS L ORI 2 B th LA VR L 4 FRUEIREDRMEDR
ZREEEER R AR RO o

S TR o AR B B ESE TR KR B B RO B » SR TREEbR 2 R E AR HER
# o 31 Juliano FHEFRZAK ~ BAVEEERIBIFIREENG CRIEHE « BB BIRRERIEZD
s i B ABREFERZ DR ERIHA BRMRZER » BIUNE « REMGWBREZERRIRE
SEEANS » ftT R KEERAEIRZ RERREE o

B AR RS Hk 2 A B & pH Sk REAR  7ERFE » IS RMEMA SIS A%
[Aocht PR RM—TK o KEHE » ARETHEERYRES (—Hr—=-0432) EBRE
(= 1=—0531) HH » HEKAEREFLPHEZRE

SRR T e R R — H R 2R I8 » TS ETREY BRI RS » FIER
TR EE B BER IR RS ETARERS KRS » HRLETEFE  EBRIL
FEFRa— IR A R RS TR BAL TR L o

N R ER » HNRLAERE AR GRE BN E /> AARRRMTE
AR R AR » BB RBTEYAREAR nTis S VIEPE o s b
150 B 2R 8 WAMAA TR MRS 2 — » TiEERE BRI S5 B ALK St B A TR PER
—kies (£3) » WHIEZ e

Bt » AR EHA R DI rhCOBEAS B E » (HZERBRE) B T AR B 2 CO B 2 & TR T IR
TR LT » HFE ERI — TRV E B P EOR MR AR R E RERREY 5 R EHNE DS
PR E AR THRLER T » MBI BREEIHBAERERIZ

LA FHERBEERERESBSHER » AARRACERBZ =R DERERIEEERN
F4do
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F4. REGSERKBEERR D ESE
Table 4. An Outline of the Constituents of Rice in 1986,

% on Oven~dry Basis

1 | l !
kil Vil Pl j K @& & B| B B TREMY KEES =R LR R
Type J Ash |Protein| Starch ’ Sol. Solid | Albumin | Red.Sugar| Amylose
% | % % | % % | N
/
HAR (4) 655 1.77 | 1014 83.04 5.20 124 1.27 22.3
Joponica : : |
SRR (9) 650 1.72 | 10.35 82.91 | 508 | 124 118 | 232
Ponlai Hybrid ‘ | ‘ i‘
IR (2) 6.00| 178 | 11.62 82.00 | 46 1.07 | 1.03 ” 38.0
Indica | ‘ H
B4 6.45| 174 | 1046 82.82 | 505 | 122 | 118 ” 24.9
- 3

BYIREERR AR » RES6E—  HASBRFEER—T » RIEE 58S A s
EREEKISETE (WHARM4 » ZE4H2 » BB 5D » MK LTS EERRE 255
s FrERRTMEREL~2 o

TS REUR 0 7 CRIECT) AR B R IEREN A T R B S AR (IR i
B % WTEIMBRBEAEEN (B4) o

IRRCARBARE s FARURSE:— BRI LV 2008 7T LA » St BB A LA
FdESS s TR0 3 A bk 2 B RS A B TE o

TEAHBERTR 2 B REN AE A Z MR (—Hr=—0578 » —#r=—0507) » SRtk
BTTE » BEREIRG » BRIBH () RATEERY (=) BRI o 2504 52 5 2 B A
RIS » LRBIR A E R I S B T A AARIINE S o

"X BBk
C1D fIl~ % : 853858 5 566 (1955) o
C2) =B « BT » 525 1985 202 5 214 (1966) o
(3D KE~HBRE: RASHTHE 799865 1035 112 (1962) o
(4) HAILES : HERLEHEE » 235 360 5 445 (1959) o
(5D A¥SE : HABELEGEE» 335 225 (1959) o
(6 Juliano B.O.:Second Far East Symposium on Nutrition(1964). Reprint.
(7) Juliano B.O.:Cereal Chemistry 43. No.2 (1966). Reprint.
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COMPARATIVE STUDIES ON
THE QUALITY OF RICE IN TAIWAN (D)

By
P.C. LIN, L.F. LIN, S.T. Chow
SUMMARY

In order to make an information on the quality of rice in Taiwan, a chemical study
was conducted in 1966.

Fifteen varieties of non-glutinous rice, consist of four of Japonica, two of Indica and
nine of Ponlai hybrid, were planted under same conditions at the farm of Taiwan
Agricultural Research Institute and chemical analyses on the brown rice were made.

It was found that the content of protein correlated negatively with that of starch
and some relations were also found between protein and the other constituents, such as
ash, amylose and soluble solid.

Tkere were little differences Feen observed with the varieties used, except the native
rice (Irdica Tyre) was in extremely high emylcse centent and higher protein. Although
the native rice differed so muck in chemical constitution from others, ie., the Japonica
and Ponlai hybrid, it is concluded that tke rice quality can not ke affected by introducing
the native species into the hybrids so for as the amylose—amylopectin ratio concerned.

An extended study will ke carried on further to find the relationships between the§

quality and chemical constitution of rice, in near future.
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R R D)

wRERZ2 AKERE A HB
—~ g

ERERVIRAERREE » RESSMERZES BRI ERSERSEEKISRAE (A4LH
45 %%ﬁﬁQ’&%ﬁ2)@ufmémﬁﬁﬁﬁ%hﬁmﬁé’ﬁ&%%%ﬁﬁ%%%(I)°

ERTH s BAEW ¢ (1) ZEAERRE S B R BRI LR s R » SRS B ARAER (RIS
BEFERE Ao (2D FREAEARMER B AZIEERZ BE B ER o

EMRBBAERE > S EER R F— R e TRE KB » B7ERE 2 R RERIBRLI 25
HEA TR PSR ; R R R RS LRI » RIE A RERE » RiIK - &
HERTRREFAHRKEE MHATES » #it » ERESCEVRAAEHE » h2HZMWERE
HERRESBEERR  ETREABHRD Z4H » BHITERERRSESLLR2E -

AFEHBEARTRITERS MR YRR BETRRSER SN AEEBEEREN
HUBHET » THEICSCRARR L -

ZHHFE

RESCE R 2HREFEI L2 KRR REEREL » —HIE23REA05 R » ZHIE225.4533
AR » BURER T REARR G 2 S04k SRR R MR L TR BB e 2 RE o R Z S

s 1Bl UKL — s PR LA it
Figure The Standard Curve of Amylose-Amylopectin Ratio

E (600mg 11.67mm)

6ok (44D

x—x  E R R (#13D

1 L 1 ! ! 1 L L | 1 o
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PGB MRATEIR o MABBRA 1 (1) sV RIE IR R K - RS » IR R
IEWIRAARBZT o (2) HER-HIBES 2 8% » %/ Shimadzu—Bausch & Lomb Spectro—
nic 20 SMEKRHEHERELE 600ms » FHE1L67mm FHEZ o (f» Frpaties 100mld:
Bk 3mg > 2mg s BT 20mgE o TN H O IR & B nRiiR R Fr e 2 o 65580
TRISERHE R RME RIS o S3 ik e P SR B0 S8 S P S VS i — s HEMn A BRI o

=R iR

RANEREIEZKERRNE R —HHFOR » “HESR > THa BEREMER
Emgis o

R~ RESOE—UHERERE R I E
Table 1. The Constituents of Non-glutinous Rice in Taiwan (1967. 1 Crop).

[
[E]

\
I N I

Fa0) | @0 | g B | HE0 s | GO | pr | s
No. Variety Moist~ | Ash |Protein! Starch Ssoélfibdle I‘g‘ilgu— ilfguc— A;;gk PH |Locatity
ure J ! Sugar [
] %% %) %] % Y% % %f{ % o
101 #4k3063% 14.58 1.17“ 8.74 68.76 3.94 0.69 0.88‘ 18.50 6.50 Z b
202| #£4K3093% I 1438 129 831 6831 373 069 O.78‘ 174 660 o«
303 383 ‘ 13.80 1,321 8.60] 6858 4.5  0.92 0.81‘ 1820 670 EERET
404| BE653E 1357 135 873 6820 414 0.77 0.85 181 6700
408 ” | 13.87 1.13: 8.86 69.49 3.80 0.72 0.93 17.9]  6.60 Zikis
406 ” Y1368 131 8.24 69.64 5.34 096 1‘36}‘ 18.8/ 6.60, g
407 ” | 14.55 1,08" 8.33 68.17 3.52 0.68 097i 200, 6.60| g =
508| 2£r118435% | 1416 1.17’j 7.70,  71.18 3.87 064 0,93’ 204 6.60 E T
509 ” | 13.63  1.27( 8.59 70.79 4.27, 0.61 1.25 205 6.65 ZEdig
510 ” 13.94] 1.16 10.44 66.65 4.32| 0.84 1345 2070 675/ d8 s
611 ZE11863k 1401 1.27 8.55 70.29 3.62 0.79 0.94 209 6.60 & T
612 ” 14.33 ' 1.29 8.12 69.69 3.83 0.8 1.09‘ 20.00  6.50 ZEHu
713] iEpIL 1412 131 8.73|  69.47 2.67 0.53 0.52 331 660 i IE
714 ” 13.53 1.38 9.62 69.01 3.19 0.69 0.62 323 6.60| T
815! Zerhgrz 188 1382 14| 1055 66.80  2.74 0.57 0.49 320/ 675 #Z th
816 ” 14.18) 1.32 9.82  67.03 2.79 0.68 0.52 34.2  6.50| Zrhig
817 ” 14.46) 1.29 8.82)  69.26 2.84 0.61 0.41 337 655 % 4k
818T ” 14.13) 129 8.67) 67.6 3.02 0.68 0.50 32.3 640 ZEE
919 Exrhifll 2 4% 14.48| 1.32 8.77]  64.82 2.72 0.64 0.63 32.6| 6.60| Erhig
1020] fE#183E. 13.93] 1.25 7.18 70.94 3.76 0.61 0.66 192 665 & =
1021 ” . 1383 122 6.89 £69.03 3.62 0.62 0.53 19.9) 6.70] & Fa
1122 B HO5%% 13.79) 1.25 6.6 69.67 3.92 0.5€ 0.78 18.7) 6.55 ZEy
1223! #5658 | 1819) 113 728  6p.74 3.57 0.53 0.51 21.8| 645 B #k
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1224 %?’l’f]'o@m 136 1.28 817  66.75 3.69 0.49 0.81 21.6) 6.80 TTE
1225 u 14.410  1.27 9.61 65.24 3.58 0.68 0.46 204 6.70| 5 48
1326| Frire23k 13.17] 1.36 8.921  70.59 3.52 0.81 0.59 18.6| 6.85|
1427 ZEF1 5 143 117 8.35]  69.44 3.50 0.65 0.68 207 653 @ R
1428 u 1476/ 117| 10.67]  66.69 4.07 0.65 0.7 195 5.90 Jk 3
1429 ” 14.36] 1.09 7.94  70.18 3.53 0.33 0.67 105 6.0 %
1430 2 14.04] 1.17 7.37]  69.73 3.71 0.57 0.76 20.9] 6.60| Emis
1531 ZH3 5% 15711 1.16 6.75  70.37 3.51 0.41 0.56 198 — &
1632 ZEH5 % 15,37 1.13 7.090 7056 3.95 0.41 0.88 106  —| EHE
1633 // 18.27] 1.10| 10 67.91 3.76 0.45 0.81 189 —| &
1734 FEFE 8 8 14,91 1.19 7.78]  67.56 4.11 0.53 0.73 16.8] 6.0 75 1%
1735 ” 14.61 102 8.14  66.47 3.4 0.61 0.67 19.8 6.45 £h T
1736 ” 14.02, 1.22 8.08  70.07 3.92 0.69 0.78 18.4| 6.60 T
1737 u 14.09| 1.18 697,  69.10 3.04 0.57 0.63 182 67585 HE
1738 ” 14.12] 119 830 68.93 3.36 0.65 0.46 18.6 6.60| B fH
1739 o 136 | 1.25 6.83  70.57 3.63 0.69 0.51 19.9. 6.80| EEE
1840| 21783 14.63 1.4 9.17]  68.34 3.58 0.64 0.51 17.4] 6.50] B
1841 u 1470, 1.32 8.65  68.64 3.16 0.53 0.54 17.6 6.60 #® 7
1842 u 148 | 1.06 6.94  69.08 3.01 0.57 0.6/ 199 6.55 48 3
1943| EHES3%E 14.55) 1.23 8.89 69.85  3.33 0.69 0.85, 17.8 6700 B #k
1944 ” 13.39] 1.27 8.80  70.87 3.66 0.68 0.72 18.8] 6.60| FrirE
2045| EEG4R 14.30, 1.17 6.7 7125 310 0.53 0.6011 19.6 6.90) EHES
2146| wEriE1223% 14.68, 1.26 6.31 68.96! 3.04 0.53 0.61] 192 640 #
2247) EMEISTHE 14.19) 1.16 6.92 70.681 3.79 0.61 O.82l 19.6[ 6500
2348| FpE2425% 13.52)  1.09 7.46 68.85l 3.28 0.53 0.71;‘; 17. 8% 660 & EH
2349 ” 1412 1.22 8.05 69.99’ 3.50 0.60 0.571% ! 6.70| B T
k(1) Nx6.25
(2) Total Sugarx0.9
(3) Percent Starch
- EESCEHEKEERRGE
Table 2. The Constituents of Non—glutinous Rice in Taiwan (1967. I Crop).
R | 5 W& 4| K | EE | w8 Eﬂ}g E B ‘l’i’iﬁiu %ﬁifé 1_’ A
No. | Variety ure Ash {Protein Starch ‘Soslgﬁif Anllt:':l— Slunggar ‘ (;Islg Locality
| % %, %] %) % % % %)
101| Z4k3063% | 1532 1.31‘ 10.61| 66.03 5.71' 0.52 0,84; 17.6) 675 =ik
202 g;ﬂ:sogm (9.61)‘ 1.34‘\ 11.72Ji 71.18“ 4.84i\ 0.45 069‘{; 17.6;I 6.7¢| »
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l | | } | .
303 2£238%k (9.68) 1.29‘| 9.82% 70.361 4.11 0.48 0.4 16.9| 6.80 Emi
404 1653k 16.10 1.30‘ 8.92 68.16/ - 5.37 0.45 0.48 "20.0] 6.65 ” '
405 ” 16.07] 1.33 10.58 65 44 4.90 0.52 1.00 19.8| 6.70| #Z v
406 ” 14.92] 1.16 7.21 69.77 4.46 0.57 0.83 18.6| 6.80, 1%
508| 211843k 13.81] 1.28 7.2 69.68 4.61 0.77 0.66| 207 6.90 &
509« 15.44| 125 7.53  69.43 3.88 0.61 0.64 19.3] 6.90] ZErhig
612 FErh1863E 13.85] 1.43 8.49 69.58 4.69 0.65 0.80] 18.6| 6.95 ”
714| SR 15.13| 1.34 857 68.14 4.20 0.57 0.68 28.6| 6.75|
815 ik 158 16.32| 143 1073 6376 3.79 0.57 0.69 320 6.60] Z
816, 1494 134 124 6468 4.32 0.64 0.73E 30.2| 6.65| EFH
919 ZrhAl 2 58 15.18] 139 7.2  67.53 4.31 0.64 0.755 208 670
(1020)! FE:#1838 16.07) 1.15 6.69  68.72 5.45 0.65 119 10.8| 6.50 fE#
1122 BEEE253% 14.94) 147 7.33 6847 5.92 0.69 1.24 20.0] 6.60 EHEH
1224 356 3% 14.050 1.34)  8.05 6855  4.62 0.69 1.04 186 675 o
1225 » 1566 1.16 752 68.21 4.54 0.54 0.63 181 6.85 HiH
1326) Hi625% 15.24| 1.25 8.5 69.3 4.24 0.53 0.8 17.2) 6.801 »
1427) #£E51 98 14.39 1.11 750  70.86 4.09 0.69 0.64: 16.8 6.955 b
1430 ” 14.03) 1.24 6.93 69.22 4.60 0.69 0.71 18.8| 6.85| ZEEg
1632 Z2E5 5 95 14920 1.21 7587 70.77 4.33 0.68 0.80 174} 6.75 ”
1633  «~ 14.60) 1.18 6.86 71.85 4.13 0.41 0.80 16.0] 6.85 3 %
1735| 3R 8 5 1459 114 722 6956 432 063 081 181 6.5 fF F
1736 ” 13.76] 1.18 7.2 ; 69.34 4.52 0.65 0.8 16.2) 6.85 ZEEFH;
(1737) ” 16.09) 1.13 7.02' 67,125 4.43 0.65 1.32 16.5] 6.65| TEEEL:
1739 ~ 14.97) 1.37 9.22) 66.25[ 4.97 0.61 0.99 19.2 6.0 ZEHE
1840 Zrh178%% 1533 1.35 7.56 67.46 4.60 0.64 0.79 19.2)  6.70] =g
1943] FEHES3%E 14.82) 1.17 7.82 69.68 5.16 0.68 1.29 17.4| 6.65 3 #¢
1944  » 14.24) 1.25 8.21  68.61 5.30 0.56 1.17 16.5)  6.65| Bl
2045. = EG45E 14.820 1.07 7.7 68.54 4.36 0.76 0.8 174! 6.80| =S
2146| EHE1225% 16.24; 1.15 6.80 68.51 3.99 0.45 0.66 18.00 6.80| =it
2247 S HEL3T5% 1499 1.13 8.09 69.52 4.30 0.64 O.95£ 18.6; 6.80 "
(2348)| 2425k 158.74) 1.27 8.63 63.61 4,66 0.48} 0.982 16.2] 6.70) ftass

i (1) Nx6.25
(2) Total Sugarx0.9
(3) Percent Starch

SCLRHETR .2 — » ZHIEBDRR DY BB E » SR EAR - R LREFLERER » L
FIRTUR Gy GBI R PHERSL DI E SRR » THBR=REM o
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Table 3. The Oven—dry Constituents of Non-glutinous Rice in Taiwan(1957. | Crop).
wR| & mowp|® oA w el gl T e B0 PIL | M i
No. Variety Ash |Protein| Starch Ssocl)%(.l ‘Albumin SRuz(;} l\A}I{X%gse PH ‘ Locality

| % % % %)| % %!
101} k3063 1.38 1023  80.49 161 081 1.03! 18.5) 6.50 ZEdhgr
202 #£1h3093% 1.50 971 7978 438  0.80 0.91| 174 660
305 EE38E 1.53 098 7956 527 107 0.94 18.2] 670 MR
404 ZE65HE 157 1010  79.02 479 0.86 0.98 18.1] 6.70 ”
408 ” 1.31] 1025/  80.39 4.4 0.83 1.08 17.9) 6.60 v
406  « 152 954  80.65 618 111 1.58 18.8 6.60 i
401~ 1.27) 974 79.78 4.121‘ 0.81 1.13] 20.0| 660 5 =
508 ZEi184%% 1.36 897 829 4.51i 0.75 1.08‘ 20.4; 6.60, E T
509  # 1.47 9.95 81.96 294 070 1.44 20.5 6.65 i
5100 ~# 1.35 1213 77.44 5.02 0.98 1.56\ 207 673 dr 3
611% ZEh1863E 1.48 9.04) 8174 4.1 0.92 1.1 209 6.60] ®
61z~ 1.51 950, 8154 448  0.93 1.27 20.0 6.50 rhim
713 ML 153 1017, 80.88 3.1l 0.61 0.61' 33.1] 660 h #E
714~ 150 1112 79.80|  3.68 0.79 0.72| 32.3] 6.80 MG
818 Erhesk 18k Lo 122¢ 7231 318 066 08| 320 675 =
816~ 154 1144 7821 325 08| 061 342 650 B
817, ” 150 1031  80.97 3.32 0.71 0.48| 337 635 # (L
818  # 151 1009 7872 331 079 0.59! 32.3 640 ZEEE
919] Al 2 5% 1.54) 1025 75.79 3.181; 0.7% 0.73 32.6] 6.60] Zrhig
1020 7FLE183% 145 834 8243 4.36‘ 071 077 1920 665 & &
1021~ 1420 797 79.89 4.18[ 0.75 0.61U 19.90 6.70] B Rl
1122 EETH25%E 145 7.65 80.82 4'55“ 0.65 0.91“ 18.7] 655 EEHS
1223 FiirB6%k 1.33 8.58 787 4.21‘ 0.62 0.60} 21.8, 645 i
1224 7 1.48 946 77.26) 427 0.56/ 0.94J 218 6.80] L
1225,  # 148/ 11.23] 76.22 4.19 0.8 0.53 204, 6700 fH &
1326/ Fi623% 1.57] 10.28) 81.30 4,08 0.93 0.68]| 18.6| 6.85 #iTH
1427, ERH1%% 1.37 9.75)  81.02 4.09 0.76‘ 0.79 207\ 635 W 5
1428~ 1.371] 1251 7824 477 0.76 0.82 195 590 4 =k
14200~ 127 927] 8193 412 0.62 0.79 105 650 W% i
1430 # 1.37 858l 81.35 4320 068 0.89 20.9] 6.600 G
1531 ZEFH 3 4% 1.38) 801 8348 4,17‘ 049 0.67) 198 —| H OB
1632 EEFE 5 %K 1.33 83.36 4.671; 048 1.04] 196) —| R

8.37[
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”
Zh178%3%

7

”
R3Sk

7
G4 %%
EE1225%
EH1375%
FEER2423%

7

5 #

1.30
1.39

1.42
1.37
1.38
1.45
1.64
1.55
1.25

1.47
1.37
1.48
1.35
1.27
1.42

1.43

11.8
9.14
9.53
9.36
8.11
9.67
7.91
10.74
10.14
8.14
10.40
10.16
7.81
7.4
8,07
8.62
9.37

9.63

80.15
79.39
77.85
81.49
80.44
80.26
81.68
80.05
80.47
81.08
81.74
81.82
83.14
80.82
82.36
79.62
81.3

80.35

443 0533
483  0.62
398 071
456 08
354 0.66
391 076
42 0.8
419 075
370 062
353 066
4120 081
423 018
362 062
356 0.62
442 071
379 061
408 07
418 0.74

0.96
0.85
0.78
0.91
0.73
0.54
0.5¢8
0.59
0.64
0.68
0.99
0.88
0.70
0.71
0.95
0.82
0.66

0.85

18.9
16.8
19.8
18.4
18.2
18.6
19.9
17.4
17.6
10.¢
17.8
18.8
19.6
19.2
19.6
17.8
17.2

21.17

6.10
6.45
6.60
6.75
6.60
6.80
6.50
6.60
6.55
6.70
6.60
6.90
6.40
6.50
6.60
6.70

6.59
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Table 4. The Oven—dry Constituents of Non-glutinous Rice in Taiwan (1967. 1 Crop).

an| & 0 om |wo|Eoa|awn gyl BB wmm B k| ans
No. Variety Ash | Protein | Starch SSo(ﬂéi AI}]?E~ Sugar Aﬁig{tli%se PH | Locality
% % % % % %)
101] #1k3063% 1.55 12.53 77.98 6.75 0.62 1. 17.6| 6.75] ZEibiG
202| #]k309%% 1.49 12.97 78.74 5.35 0.49 0.76 17.6; 6.70 ”
303 EZEE38%E 1.43 10.87 77.90 4.54 0.83 0.44 16.9] 6.80] Bz
404| EH65FE 1.54 10.64 81.25 6.40 0.53 0.57 20.0] 6.65 ”
408 ” 1.58 12.61 77.98 5.84 0.62 1.2 19.8| 6.70] EALE
406 ” 1.36 8.48 82.00 5.24 0.66 0.63 18.6| 6.80| ZErg
508| ZEd11845%% 1.45 8.35 80.85 5.35 0.89 0.76 207, 6.90 ¥ I
509 ” 1.48 8.90 82.11 4.59 0.72 0.76 19.3] 6.90] ZEgh
612! ZEil863% | 1.66 9.85 80.76 5.48 0.75 0.93 18.6; 6.95 ”
714| EHIS | 1.58 10.09 80.29 4.95 0.67 0.80 28.6| 6.78| VS5
815| Emzcgclsk | 171 1282 7620 483 068 083 3200 660 = i
il
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| )] | |

816 EpEAL B 1.58 14.57 76.04l 5.07 0.75 0.8% 302 6.65 Erig

919} ZErhAl 2 5 1.64 8.991‘ 79.61] 5.08 0.75 0.89 29.8 6.70; ”

!
(1020)i JEE18% 1.36 7.97\ 81.87‘ 6.49 0.78 1.42 19.80 6.50 FEsiis
i |
1122 ZEH2SH 1.73 8.62  80.49 6.96 0.81 1.46 20.0 6.60 ELEHH
! ! | [

1224 L3638 1.56| 9'37i 79.76‘\ 5.38 0.8 121\ 18.6 6.75i =

1225 ” 1.38 8.91 80.87\ 5.38 0.63 0.73 18.1] 6.85 TTE

1326) 625k 1.47]  10.02 81.75“ 5. 0.63 0.95 172, 6.80) ”

| | -

1427) EEF1HE 1.29 8.76| 82.76‘l 4.77 0.80 0.75 16.8| 6.95 - ® I

|

143C P 1.44 8.06 8051 5.35 0.8 0.82 18.8| 6.83 ZZpHL:

1632) ZEFHE S5 1.42 8.89 83.171 5.08 0.79 0.94 17.4) 675 ”

| !

1632 ” 1.39 8.03  84.13 4.83 0.48 0.94 16.0, 6.85 ¥ 3%

1735 #8848 1.33 8.45  81.44 5.05 0.76 0.95 18.1| 6.83 #+ T

1736 p 1.37 8.34  80.4 5.24 0.75 0.93 16.2] 6.85 EEFEEE

i ‘ .

(1737) ” 1.341 8.36)  79.99 5.28 0.78 1.57 16.5 6.63 FEs

| | L

1739 ” 161 1084  77.92 5.84 0.72 1.17, 19.2 8.701 B
| i

1840 ZLA1178%; 16 | 8.93  79.67 5.43 0.76 0.94 19.2 6.70‘l g

19431 TEHES3E 1.37‘ 9.15)  81.52 6.03 0.79 1.50 174, 6.65 B
i |

1944 p 1.46 9.58  80.01 6.17 0.66 1.36 16.5| 6.651 B

2045 EHECASE 1.26‘1 9.04  80.46 5.11 0.89 0.94 17.4 e.soi EkES

2146] EHE12258 1.37 812 8179 476 0.53 0.79] 18.0 6.801 .

‘ \

2247 EHEL3THE 1.33 9.51‘ 81.78 5.06 0.75 1.11 18.6, 6.80‘ ”
(2348)| FEHE24238 1.50 10.241 77.87 5.52 0.57 1.16 16.2 6.701 bzt
3BfEA R 2 1.47, 072 803 5.39 0.70 0.97 196] 675 & &

1! | ‘ |
s =

RIS » A564F HERAHS T LI5 R AN — o VZEACHRZR 11 B B Ht
RIS T TV BT 4 B A RS » T AT 65+ RELZIERY » TR ZRES ~ IR
BRI HE T o

— » ABOLF i BB B FAE B o TR BRI 2 R I — RS2 R« &
s PR B 5 o

FENPERIRBRLIS » BVB5OMRRETRS » — 3 1 76 H10.99 » [FIEH5.64 » WORLIRN 22.9% » 3 :
093 5 FTEAACE » WERIIRES 26.9%% » ZRE » FLA S TR o185 5 BOAFREND > —
i RM9.63 5 TGI8 » BRIRUARL.2% » 3 : FKFH0.72 » [EJ4/5.39 » HUkLRLY) 19.6%% » 7
57 4 T P D PR IS 5 DU 00 4 LB ROR RS AR B0 o VTS A
SEEPUH b2 A REUR o TR S FUIRIRS H B T AR » e Ty TR TR Y
SRR H BB o

PEABOLEHETABE » 1S 2 IO VR i BRI st ST e 2. (BB A 2 b,
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EEEERE WEdbsb 3 h 1845 « R 158 (—HD RIEHE « R 2R E2425E - 3255 8 5t C
ZHD ZEEE s WEHMNEEZBERD .

TORTHR o ARSCEEEME 2 EABS—49 » ISR » HAEE R ; B HIBIERE » ER
HE—E 2 F— R BIEF20 53055 o SHHAR B AR » IR R ERGE TSR »
Tris—HREMES o

RL  RESSFEAEERRDEME

Table 5. A Reference Table on the Constituents of Rice in Taiwan (1967).
9 on Oven—dry Basis

ERy | maEn | S REREE

o : Red. Amylose
Sol. Solid | Albumin Sugar Ratio

]IIIIIE]III[

. e ml=e B | & 8
A A Ash Protein Starch

I

|
TypeII[I'I[ 11‘1‘1[1
Gl D d | % % % % b % B %

H Z % |1.46/1.51] 9.80| 10.58/ 80.7 | 79.95 4.84/ 5.80, 0.87; 0.65 115 0.78 18.9| 18.8 6.6 6.8
A1 Be & | 1.57)1.63 11.26| 11.62) 77.80, 78.03 3.32] 4.91) 075 0.72| 0.66| 0.84 32.8 30.2) 6.6 6.7

3K B 142143 9.32 898 80.73 81.08 4.20 5.38 070, 0.73 0.8} 1.03 194 17.9) 6.5/ 6.8

7R ¥y |1.45)1.48 973 9.81| 80.33] 80.34| 4.28/ 5.35 0760 0.70) 0.89| 0.93] 21.00 19.77) 6.6| 6.8

5 IR YR ET i B SR BRI HL B R U o (EL7E MR TR H o S AGEAERH B ARTLRS
MR 2B 0 R BB IR 0 AT 2 B AT IR chbEERRS o B THEL R RN
BE s XHATHERR

FINRIR Y2 HEBB R » BLOTRELY 30 AP R RN uERS » IEAHBALRE > KD+ — 3]
r=0.367 » —H] r=0464; ¥} : —ir=—0.554, —H# r=—0.801; FERERHL s —#] r=043, =
r=0.445 % > BEREABEIKEY « B R BRI A HERARIAR -

H i =

REISCAE A BRI » th 2 A AR R EEAE (D » —JHBRMORMN
—HI22ELAES3E B » MBS T BRI A AT TSR R R —~ R o

R R B R SREBAEEE TR o MIZEACARTR P BB BRI FOAR AT » TP vEDEAY R 20
2 RBES » B BT RER A B 2 B o ZEAFI A A RRISIRRE R
B BRI » A A 4 AR R B 5 ORI e RS » DB ERL
Mz o

(/355 » SO R AR » HIAEEELIR Y « B RERIRI T § ERIMLRE > HETRE
oAy BRI H B 0 o (LSRR O » AR P BRBRTRS » IR o
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(1) kE~ERB: RESHE» 79986+ 103 112 (1962) o

C2) B : Y FM» 525 1985 2025 214 (1966) o

(30 ZH~%&: AR {LEFH» 253 253 (1968) o

(4 ) Juliano B. O., et al:Agricultural and Food Chemistry » 125 No.2 » 131 (1964) -
(5D W% : RREREHEER (1) o

COMPARATIVE STUDIES ON THE QUALITY
OF RICE IN TAIWAN (ID)

by

P.C. Lin, L.F. Lin, S.T. Chow
SUMMARY

An extensive survey on the quality of rice in Taiwan was conducted in 1967. Forty—
nine samples of twenty three varieties in first crop and thirty-three samples of twenty-
two varieties in second crop were collected from every district and chemical analyses
were made on the brown rice. The results were shown in Table 1—2.

A same phonomenon, as got in 1966, was observed in this year. The extremely high
amylose ratio and higher protein content were detected with the native rice again.

The quality of rice, so far as amylose ratio and protein content concerned, is princi-
pally affected by its variety; even so, there were some effects observed with locality, for
instance, the rice produced in northern district had higher amylose ratio and protein
content.

Although the amylose ratio correlated with protein content, comparing the data
obtained in these two years, it was expected that the amylose~amylopectin ratio should
be mainly influenced by the quantity of soluble solid. '

By screening with variety and locality, just thirty samples of twenty varieties were
selected both from first and second crops, and a Table for comparison is presented as
Table 5. With these thirty samples, significant correlationships were secured between
protein and the other constituents, namely, starch (-}, ash {+) and amylose-ratio (+) correlate

with protein, respectively.
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HAERERRRIEE R » 7819204 7T R4 (2,3,5,10,11,13,) s (IR EREIE
s SUZEIA0F 2= A I BB IR Z e BB 9 (3,4,7,12,14,) 2% o
1OSBEEREC (1) $RASTEMI A BB BN E B » #’ﬁ%@ﬁﬁﬁ@?%%’%%uz%ﬁ%ﬁ P
REEERRIE > ABKIEH 2 %R Bk (Lobed margin type) ; —HiMSAEHME » G212
A (Entire margin type) o RIRZHI IS HER BT » 1774 R BER 4 8
o BOUHERFSRIEE TR 0 196345 McOnie  (8) 7RISR Al 1 7R HHE LB C 77
ZEBBAM R AR o AR RIBTRELBRRER » KW EAMF  (Eucalyptus ) #%
TR M i ERSAGIE L 2 AT OB i A e o ELRS SR 90 0 B o
MRRER RS BB RNRE L o RBPUIRIZ BT BB (Hard spot) -~ &3
# (Freckle spot) ~ i (Virulent spot) (1,3) REBE! (Black speckle) £ o REFEERH
BEBEM R B » HERBSAERMEERL (1D o WEE - R RSORIBEA WAL » /8T
TEREZE ~ B2RE ~ ERHE2BRBERS MRS o
AR DURREE » BRI RS » HARESERE LRATERER S TERT » &
TFEBRZRZE » R 2R TBERI » R 2B R ARSI 2 WIS » FIREHNGE » 20 R R R s
TR E o BRI AR R RN Bk 2 U B LT RO B2 AT o

=~ MEEFE

BRREERITRARE) » REA D » RECRBORFEEBAR » ZEFA T m R » 25050
PRI Z REA AR o P4 BEARARZRAR 110 JHSHIR o 73 76 [R5 BRI 358 W — 47 S B 67 3 A 2 R
R REEEIWEBERER » 7T ER T LRITHBSME » 5RO BM MR BTTTHEE o

HRREARARREZE (RER—D » B PDA ks 5535100 » SRS T 2 Bkt
SR b S IR AR B AIRE RO L BB KD 2 WBRE L s /A b4 Bt o —
BT o NFARSE ~ WIBSR ~ IR AR R » AR EACSS o RIS I IR » BIRDIES o R
TORCAIIICT RS ~ R o = » AR SR o
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Table 1. The test isolates of Guignardia citricarpa Kiely and their sources

- ‘ i = =3 =} 3 ES 5
A - - = R ' Cultural characters and Sources
Isolate {Date of isolation Isolate type Sources
1. L—SA—1 6— 9—1968 B A NERBRTRELERS TERT o
i (Lobed margin | (Ascospre dischorged from mature perithecium
type) on dead leaf)
2- L——SA———Q 7 7”7 V4
3. L—-SA—7 6—25—1968 ” | 7
4" L—SA—9 ” ” ”
5. L—SA—10 ” 7 i ”
6. L—PP g— 4—1967 ” AR ,
(Primary lesion on ponkan fruit)
7. L—PF 11—16—1967 ” R BT R 5 '
| (“Freckle spot” lesion on ponkan fruit)
|
8. L—TR 12— 2—1967 ” DB R AT )
(“Freckle spot” lesion on tankan fruit)
9. L—PH 11— §—1967 ” R BB L RSB
(“Hard spot” lesion on ponkan fruit)
10 L—PB 11— 6—1967 ” REH R S RS
(“Black Speckle” lesion on ponkan friuit)
11 L—PLL 7—26—1968 ” HEATZERRBE
(Lesion on ponkan leaf)
12. L—PSF 6—14—1968 ” HFER
(Spring ponkan flush
13. L—PDL 5—20—1968 ” HMERGSE b T
{ (Fructification on clead leaf)
14 E—PYF 5—-23—1968 2% W | BHHE
(Enti)re margin | (Young ponkan fruit)
type
18. E-PSF 5— 2—1968 ” AR
(Spring pokan flush)
16. E—PLL 7—26—1968 ” T ZER R
(Lesion on ponkan leaf)
17. E—PGS 5—21—1968 ” AR iR Bt
(“Greasy spot” lesion on ponkan leaf)

=@ £

SR RS 110 A » MEERBRE > ST B 4 BEE—K o SHME BETIEE o
HIES=R#EFE > 7 198 » 13 & 510552 ; 8 A15H » CHBSEEIER  I0H3 B B
HRE BERE-EUR o 11 » B ARSI » 11520 ARG TTHR—KIRE » 12 4 BT KRB
A o B RAERIRT » SRBIIRIE o B AR 1% » T 7R o T ZRER SRR
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PO 7 A 4 BEREE » RIS » BEBHRRE o WL s 7 H19R 8% » 2am
E—PSF ~ E—PYEE—PGS =itk » BEEREH o SEMI08 i » L—SA—1 BAL—SA—10
B R » BWEE 5 L—PP 8 L—PSF Bk » BREH ; HRSEREEHEERE SRR
8 H15H SR » Wik E] L—PLL BEJREM: » M2 E—PLL SREZKRH: « 104 3 H i
% s EEAVET (L—SA—281 L—SA—9) » Bi2#§% ( E—PYE+E—PSF 81 E—PLL) #%
BIR o

PEA12RERR TR CREIBI0A3HIERZ L—SA—9 Bk » 4 BIRRREE B o0 Be A 5 BE
> i FEREA L TUER BB AR B RR o SR EFROERTIR » 28 BRI 7T 25 75 B IS W B o

R T R BRI B2 R SORBE » THA RS I B B A% o IR IRE » IR AL T
DHEHBRET R EMR BB T o MR T ITHRHE » RETHEHITEY » (a5
VBEGIEE » T HEAESEEN DB RRYE o

F o~ NARERRFEEE RSN RE B0 E

Table 2. Pathogenic reaction of different isolates of Guignardia citricarpa

Kiely to Ponkan fruits

HEEk | ROB |8 B OBF W WE R RN R N B OB g K OWE ¥
Total no. of Average no.
Isolate Orchard | Date inoculated] Fruits examined lesions of lesions
O " no. no. | no. -

IL-SA-1 1 117 117
L-SA-2 4 375 93.75
L-PFE L B 2 174 87

CK 23 17 0.74
L-SA-1 6 744 124
L-SA-2 6 38 6.33
L-SA-7 6 412 68.67
L-SA-10 5 793 158.60
L-PP 5 4 0.80
L-TR 8 307 - 3838
L-PH % 1 7-19-1968 5 216 43.20
L-PB 6 16 2.67
L-PSF 7 6 0.86
L-PDF 6 126 21
E-PYF 5 2 0.40
E-PSF 8 0 0.00
E-PGS 4 0 0.00
CK 8 2 0.25




48

L-PLL ‘ 12 121 10.08

E-PLL B 8-15-1968 8 6 0.75
CK ‘ 14 11 0.78
, L | o
L-SA-2 5 0 0.00
L-SA-9 2 2 1.00
E-PYF 6 0 0.00
B 10-3-1968
E-PSF 5 3 0.60
E-PGS ' 4 1 0.25
CK 17 14 0.82

M - St

HUAGBRTRA » A2MAEH (E—PYF s E—PSF - E—PLL 81 E—PGS) » HTEARHE
o (EATEBOREE o IE—H B McOnie (8) FIMiZE ERS B R BT E S B R 2 R
o

AREERRIEE R EE Z S o R 12EBE IR CROIEL—SA—9 Bl ths BliEn
STREM 52 L—PS PRk R b SR A0 3 B 902 L— PPtk LR 2 R Bt » s b
BEZBORYE ; RS LR AT ERER S TERTRE RS HE 2 L—SA—1 B L—SA—10 /WK
PRETREVIRIR o 0 SRR ARG I AR BE 5 1 B R REARIE A M 2 B S BOY R R T
TRBE o B R IR BTS2 B R B0 SRR IE— B 250 o 02 el BB AR BE 4
HEMEZWIRL—PB » 818 » REETREEFRY » fiLEHERHIER 5 BB LERE A
ZHRHRL—PH » SWARTERBELEIHE o H—TH RS % 2 KRR TFHH o McOnie (9) €%
EH R EAEYR (Speckled Blotch) BERWRZ—%& » AR Cuignrdia citricarpa Bl » £
PER (Strain) 24 o fRREE 22 R TR BIRE AR EHE 2B EEF o FE2 RS
HEBZRERATREF AR S B ERA » AHEBREERE » ASEIRTHER » THESFHT
o NARE LEBEHARILE » REFWY% » SHABE BT/ INERAFBE o

ARBHEEFURNTRBREE - 7 A4 BRT BIOREES » RESBMRER: 8 A5EE
HE o REMWTHN » (RERE ; 104 3 HEEE » EREK BRI RIS TEIR o Kiely (3
) HEEE  FEEHBAEYRETIERY s MRART o ARBURS TN BTN EEREA
A RBEHTHE » HISHITE 8 A b Ba10 32020 o HIRSBITERS BB » FUAEEETRE o A4EEEBH
FEBOE » P9 LA B /NE o SONGHT R B EISHUE » TEIAPMEE S SIS A 20 o

i O OE

WETRET » BEESEE SO SRR g (BERER » B ABRTRNT
ARSI » SRR R T o ZI0ERSRENT » 1 LEA A BEZ R
N T HBE R BRI PRI B 0 SRR B L U A T B AR R o SRR
TR > HEHTILFBER B RS IS BRI o ZE 128 Mikk (BRL—SA—9 240D h» BETERT
ZL—SA—IHL —SA—10 WEKERE FRHEFIZHEE o

PR (RIPORAEH) o REEATR » SR AR R o
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Y. S. Lee*

SUMMARY

Lobe margined isolates ( i.e. slower-growing isolates) of citrus black spot causal
organism, Cuignardia citricarpa obtained from ascospores, dead leaf tissues or green leaf
tissues as well as those individuals secured from various spotted skin tissues of fruits could
infect fruits by the artificial inoculation without wounds. As a result of the inoculation
test in July and August under the 1968’s climatic conditions, only two types of lesions
including freckle spot and virulent spot were shown by the isolates which were originated
{rom the hard spot or black speckle type of lesions on the fruits. Freckle spots would
develop into virulent spots if {ruits were stored continously. Among 12 isolates (exept
L-SA-9), two isolates, i. e. L-SA~1 and L-SA-10 originated from the ascospores showed
the strongest pathogencity. )

All the entire margined isolates (i. e. faster-growing isolates) from the various origins
could penetrate fruits but did not induce any sopts.

* Junior Plant Pathologist, Taiwan Agricultural Ressarch Institute, Taipei, Taiwan, Republic of
China.
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PERNAERAEL » BATELE/N » KEIREIBER, » FERERAZE » IRHERHINA » HARKS
s BIMRE » SRR DEER B 6 0 BRI EAERERILENIET » PEREOREBQ) o RHE
HARERENE » EREREER » BEERRZRE o BRFEEEERRAZKORTR » WARH
H IR REL > R R EAER » BERREZRA » BWHHRE o HESTRARIIRE » IR EAR
/i 2 JREEREIBERS » B HER BB M » SERERA » REERI R o AEBRE O RINFR SRS
BREH(Q) » REARZERIR » BT RNARER SEAYCE s » ERRIERZEERT » &
B ERRIRE B RTE RN » BIRBERBIIEHIE o

—HHEHRFE

1R BRI B R IRAL AT 2 « MR — B R ARy » UEIR R RS 0 3R 25 RO MR RIS AL
s EEHBRERNSHERR » DIBSEBHREEZEBNR
2 BRBRENEL  RBRAZRERE » ZHBHL » FREDBMHESINE /I EIILER
M1 NEZER) BREEHENRE R T EERILBARBIKER 5510515-20-25-30~55
~ACCREWRT » HFRFEHFBEE » BB REFHME » DIIFEAERRET » WEERRE »
ARRERARELME EHE=K.
3 A HER AR
(1) kg (Hot-water treatment) FERKTMEREFRERRRAE » BRRBEAEENERE
s EEEAINE » ARRERSEEREEFFBE 2B » SBRRNRR o fmmg
ZREBETR 25°C 2R BIERIER TR » DURFE AR E 2 BK P RES DR
ZRETRY » T RTERE N Z BT » BORBEATEION » TR 15 2%
(2D KB 15 (chemical control)—F|f] Decafentin8004% » Dithane M45 40042 » Orthocide
500£% » Piomycin 1,000f%F J% Polyram 10005457 fE %% K $HRIE LT » ZRREM
s SFEATE 6 Bk » JEPUBH o FF- R —~K » H—KRMEEAILHI3H » 8 -Kk11 7231 »
FEKIZH 3 H o SUEE =K o FHARNTAE 2 FEREF » ST EFREY » R o

= SRR

1R EE R RIBALAFAE @ (E—JUR /R AEE NG AR » HHESHE » KRR
P R ~ B 35 S BN ~ TR RAEEIRS 0 B R nE—

AR AR MR o IR P ERBERRS L -




52

Fo— t RIVRE RIS R I

Tablel. Anthracnose fungi in Papaya plant and fruit
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iy g s - - + - - - - -
x # = 16/5 + + + - - - + -
® Wwm s - - + - - - - -
# CREY S - + - - - - | -
B 1 2 + - + - - - - -
% i /s + - + - - - - —
. #  F 86 - - + - - - _ _
x B = 9s -+ + + - + — 1 _
% g& W /g + - + + - - + -
OB OE R | - + - - _ R
F B Om OB | g - T - - - - -
A B 14/, + - + - - - + _
# TR A + _ _ - _ N
B 3 5/ - - - - — _
i i B[ + - + - - + + -
iy 3 Y + - + - - - + -
%2 B = v + - + - + - + -
% i 1/, + - - - - + 4
i Hr 2 + - + - - + _
#® | L 280, + - + - - + _
) s 5 + - + - - - + -
& i3 = 12fg + = + — — + —
o i B + - + + - - -
# w0 2/ + - + + - - + +
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® Wl =y + - + - - - - -
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x5 . + - + - - - - -
N Wit - - + - - - - -
19694¢
N S h N - + - - - - -
x # = ) - - + - - - + -
* % = 0, + + + - + = - -
N f + - + - - - + -
8 & By + + + - - - - -
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BERER » ShRBRERZ » HRBARBRAR ~ 16 » £ “ERNERERTR » 7 RREE
EGHRBHEREABA » ERRAR » BT RAR L VIR » WIRERTRANT R
ARE o BHRRRERPHIERG » IRTRRHURDE o SECBRITR @ o 54 7 ¥ T o
2. BRI R E—RE T

EfE— » DIATHBEARBRAARMRELE 5°C DITR » SRBEE B » 18 5°C Blih » WL
HEEA s BT 25°C R30°CIRBLE REE » 30°C LIk » WHEBEE B » BT 40°C P
£ B RFER o BEHRBCREEER 25°C~30°C o ,

E B AR B SRR SRR E A WYL o RIDR2EE R4 » 6 B LAE/\A LRl
HBE30°C » JREEHER » (RDEBREENE » BT 8 ATHZE 9 Arhfy » WEYE 30°C 4 » BELA
o EE IR ZBE » BOWHHRE SR » 118 LR » IRERWIRE » P ABE 20°C £45
s REERAR > BT S4F— ~ Z ARBEE 20°C 245 » REHZEA0% LIT » BroURBEE BRAS o
PP BILIR 2 4R 2 IR B B LB AR » (HBCEBEETE 25°C~30°C 2R » IBFEA » AR B
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Table 2. Hot-water treatment
| i I F ’ I 153 1]
e 40~43°C 15 4 4% I B | 45~46°C 35 5 4%
o \ 47~48°C 20 %
# 45~49°C 10 4 4% % #
49~51°C 15 4 &3
ez ° - 7
g 80~35°C 5% & - 52~55°C 54 &

H R AR AR Z BOCH BB » 40~43°C Q15 BT DI » SRBCRTE R » 45~49°C 10

ST FTHEIREE » 50~55°CH 5 ST » (HEME RARERRA » WEICBERE » 7 45~46°

CR R30I ET BEMEIRBE 2 R » 47~48°C 82053788 » 49~51°C 15535 » 52~55°C ®5 ﬁ%ﬁi
* TR 2 AR RN LR 1 2 T TEKTE ©

C2) ZEHPT i AR IR 4 R —F A R R R RSB AR IR H i HER s 3 5 Bas

=

R EHPTRYIP R

Primary effect of various fungicides on the control of paraya anthracnose

Orthocide 8 52 1 6.5
Piomycin 10 54 5.4
n
Dithane M45 11 ) 70 6.4
B Polyralnﬁﬁ - \ 14 B 219 15.6
"W;;;afenti; D 15 245 16.3
Check - ‘, 15 7[ 238 15.9
|

B2 =41 » Orthocide, Piomycin, J; Dithane M45 itk » Polyram J% Decafentin WAL A
AR o ATGARE-F— BE-F = AMERT » ILRPOHIRSASE A ~ JLEBEBS » KEDL TR
WEEIR R o

E‘] > g‘j-:zlni vﬁﬁg :ﬁ

PAEIR A EE 00 » SERERMNTE o S6TIi7 AR I B I 157 b
BHRERCROE S » HEI R FARINES » 2552 5L A AR 7ERS » RIlHAC T —

B A o B BRI o
R B IR AR T B A
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o HFBWEREY: (3) 4) (latent infection) » B PERBANR W B LR A AER » (HBISFR
WRE B 0 BT R BRI o RIS R B » EEAUTKEIR o [HI > 1T IMIFARIINEE » SRR
FiE 7S A ORI A TT » Simmonds@BBERRHAE » JTRIREIURE » THIERWAEL L
RTHEAE 2R » OISR » BERIBT) » WRSUPRIEASRERZZE - EHRERRER
REVEEIREEN » ARBEEETIN » SR RIS EEFIERIRE » REBARSERER
o RFE B ARMAE RE FFIVBRANS » 22 R~ B ~ 28~ JE%R » IRTT MR BIRIRE o H/ Y
YRR B RBOLRE o R 2T 2R » REHER G o ST o
AFRIEAR T EE LRE » RRESAD » AASAKNEER/NMIBERE » ARRREARA

B 0 B BETETE o« FEBE » WEZE o APiR LFEATERE R » BEPIEREST
fii o TR/KEEI R I8 o ZEHBURPIEHIER » H/KEEL 110°~120°F p2pE 20538 » 7ZEH L
DithaneM45¥7 142 o BERRERER » 2 HUKIREEE » BATTRILERERANZRER » HEK
(st R B > B RS TR AR o OB /KRR » BN ERE » AR AR » RBE4S~49
SCHRI05BE IR AE o SEMPRIE BRE TG » TRHEE » Vsl -

A~ PXIFEHE

LARMRERBRLMREREEIRE » FERE » SHBEE o

2 AR RERIRY » B REARRAE » FEETRENR o EEREHIRE > EERTRAR » TR
AKEEIR o ETEA T2 EE o R BESR T B AR WYL R DR T o

3 AR IR A B T S R 1 » (DU » SRIRH » ShRBBIRS » 2 ~ FEWRTT 3
B o

4. KISF BB EREETE 25°~30°C » {RESIESHE D B A » RARIS TR o

5. HER B SR TEDIEK 45°~49°C 105 BRI T HIGIRTEE 0% o BITTIHER R A Z B EE
s ZE LI Orthocide. Piomycin., Dithane Md45 T PIBFiEZ o

A~ BB

(1) R. D. Raabe and O. V. Holtzmann (1964) Studies on the control of Papaya Anthrac—
nose. Hawaii Farm Science No. 4: 1-2.

(2) R. B. Hine., O.V. Holtzmann and R. D. Raabe (1965) Diseases of Papaya (Carica
papaya L.) in Hawaii Agr. Exp. Sta. Bulletin 136: 12-13.

(3) J. H. Simmonds, M.BE., M. Sc.(1965)Papaw Diseases. Queensland Agricutural
Journal: 10-11.

(4) M. E. Stanghellini and Minoru Aragki (1966) Relation of Periderm Formation and
Callose Deposition to Anthracnose Resistance in Papaya Fruit. Phytopathology 56:
444-450.
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STUDIES ON ECOLOGY AND PHYSIOLOGY OF

PAPAYA ANTHRACNOSE AND ITS CONTROL
by
W. H. Tsai

Summary

Papava anthrcanose, caused by Colletotrichum gloeosporioides, is one of the most
important fruit-rotting diseases,which affected the appearance and quality of papaya
fruits greatly.

The disease was called “latent infection”, because infection took place in immature
fruit, and remained dormant in the fruit. When the fruit ripened, it formed small,
water—soaked spots which gradually enlarge into circular sunken lesions. In these
lesions produced concentric rings of pink spore masses.

. Anthracnose fungus was isolated from papaya plant and various growing stages of
papaya fruit. Among them, more anthracnose fungus was isolated from ripened fruit,
immature fruit, early setting fruit and stem of fruit, whereas less anthrcanose fungus
was 1solated from stem, leaf and petiole.

Tha disease occurred arround the year, the optimum temperature for this disease was
found 25-30°C. As regard to moisture, the higher the moisture, the severer the diseasz.
The lesions on the fruits stopped growing when papaya fruits were tested with hot—
water of 45-49°C. Some fungicides, such as Orthocide, Piomycin and Dithane M45

were found to be rather effective for the control of this disease.
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HIEE 4t (Agaricus campestris) 7EHEFH (Basidium) _H{EAPIH/NETHE (Sterigma
) o FBUNETEABR—MEERT (Basidiospore) » MigkEEE 178 (A, bisporus ) —BR 5
ARZE/NETRR M@ RT > 8 J. Pelham (1905) AL Zf » ZRBSHFEETH BTG
2~ 3~ AERENNETHE » FIEEFFE—HEER L RILmiEin T EZEmR L st » R 5%
—PEBERE B ERTERNWER » (FREREETENE L2283 o
BARBECRE R RBEE 2R ELERTHMN  ZEEOBRAEZHRETEK
5?,\_&.5’\%} s R B ERE BB A BEREEE » BEMHERZRIT » 7 -

T HMHEFE

AUBRPARER Agaricus bisporus (54-3) PYRESHARHRIEE R FIRBE M » Y
HE4 (Pileus) R (Lemellac) 7 150fF MBS T S22 » tiidShhlzER 2 B
TRAREHR (WE—) » SFERMHAR ZEREE E=) » BTHEAR s R5TERNAL » &
ARBIRFELERE (Annulus) MR TEBZEE GoE=D » ERREZHE » BERBIEME
FHRBTWICREEE » WABISEFREEIERT (Basidiospore) FUETH » Hrhing #iBkil
s BRREERTNZNETERREE TSR » FF2E00 FIHABIE -

S

2
A

ol

BERER ) SRR EZETR (Basidia) HEMAIOSERAR/IIRATS (EHEA
D HHfEMaT (Basidiospore) TFZ/ETHE (Sterigma) —Ria AN » (HIRE A B & ELEYE
FHEfE GuEMEC) MEFE—BRSENETR (Basidium) ks FEFAHAR GUEEA -
SRB>EB) RAHFIESAR GO <A~ -BA) SRRFHAMRE GuE HB~ D RERIES
BORMNETERAR—BLE (nEEC » LARBALETRE BRAGT 1~ 2> 3> 4>
5 R 7T EASHBMETERERTRE » AFYES knE—

F— FABBZESERRTERTR ERAZES (S

~__ ErEX

R Al 2 { 3 ! 4 5 | 7 | WEMERK| # G
B — @A 5 3.0 81.0 158.5 0‘5? 0 0 12.500
- i 4.0 85.0 10.0 0.8 002] 0 9.685
£ = =B 37 78.5 156 1.9 003 ] 0.015 6.585
® ™ & 1.3 82.0 9.7 23 0012 0 8.260)
O g o 3.0 81.8‘ 12.8 1.2 0.013] 0.003 37.030
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— AT B (Basidiomycetes) ZE—EH T (Basidium) A7 4 BT (Basidiospore
) RTEERTERS O9 BT (19300 @ HgHEME 2 ~ AEERTA 0 235 5 - 6 fafaTE
IREWET » INHK (1935) @ JRIBHETHEER 2 — 8 BIERTHREE o Kligman (1943)
7EAgaricus campestris WEA 1~ 2~ 3+ 4 [EHITHTZ Morten (1959) 9 fuiiA 838
W4 EIETRERBE Singer G (1961) O ieHi7ZE Agricus bisporus BEHF1 ~ 2~ 3 ~ 4 FHR
SSYEMTFFAE Pelham (1965) UV JRBHAE Agaricus bisporus 752 ~ 3 ~ 4 HRLE i
T AR E SRR TR R ARAER » ARBBREBBE 2 ~ 3 - 4 HiERTR
BBHRA 1~ 5~ 7 MBERTZHEE» ENFRBEZBRTIRBEZES, » ARERTHETER
J. Pelham O S5 ARl » DISRAEES » 15 0% D 1 » ZHRBER > » PRI EFR S » K5t
BRIRERSZH I » FRAR-CRIRE SO » ER TS T AR S AR E D —F
EERIBILR » SR BEIRT » SRR I60M5HAY LT ERRS) » T DI60045 8223 T (basidium)
HIRBE » WARBF AW TN » S En (BB BTHRERTEE » BIEERnEes »
THERE T H BB » BRTE IR » Bd—@Ein (B B TIIEEHEen M T 0 a5
M—RR =M T H AT » BRI TRE 5 A R NE TR » R T bR
— BT mamE S TH AT EE » ER-EIERTE B » 2RERFEE 37,030 FEh
BB~ » 150.003% » #T 5 (Basidiomycetes) 7 — flry Ml BLaR (Heterothallism) J% it s
[F1%8 (Homothallism) “FEFAR » HAU/NEIHK @ BEP Coprinus B s R FL R TR
MBS ZUFTE B ~ — o

BB~ — PR BT ERET (Basidium) MBS RS » REMNEE » ZUME
AR 2R ST RUEERT » REM R » EARREANER » BE0R - EHERiER
T BOEBRERE TN » BER Mt RS Colson (1935) © REBSHBEE
% o Finchamand Day 1963, ™ Morten 1959 () St B o 2 T BB E AR EY
BifR o Sequira (1954) *® 3B Omphalia flavida ¥ s TEREFNRERT NRBSZ (Meiosis
) #%eEEARASEL (Mitotic division) FYIETE o

B BdRiERR o BT ARERTY L ABRTUTE » LB n—BTEEE (Ascomyc
ctes) BARZRENE CNE-+D DIBEZEABAE » WEERMEERTI LS » UEE
BTFRESREZRENEZR » HPRHZEBERERT » ie—Fo28n (B-—) FRZE
o FHERETRN » MATERS ~ 6 K7 BBETHHS » SRR E T HETUBES ~ 7
EERTE> 6 ~ SEERTAREEHFESZ T SBREREARER o

e BRARE A NEAT RS » ER—THERTE  TRERERTI LR s EFeEER

s REE ERENETE » REMEHER @ % BEEE—Plmsy R ERRE o

EPARABRBETNETHE (Sterigma)7g ¥R » 3547 » FIFRIFHYFE L Colson (1935) ©
BERE » BEETH Basidium) NZESZ (Nuclear division) HEEHEPOLE (Centrosome
D KR (Persisting) {EFH » E/NETIRRAN » BAETWERBEZERFR » MEERER
ZHETREERI » BRAEMZBRT ZHE -

CORN ] £:2

BB R s (Agaricus camspestris) — {3 SHPUEIERT (Basidiospore) kBt LE
(Agaricus bisporus) MMEHIET » RSEMERIIHBEEIREMIERL 2 + 5 - 4 BERTH
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flSA » 5A) BERHANRE (nETC~ £Cs 1) o . ‘

2 £ X K

WA A1930 : LM AL

JNEETF1933 ¢ BER P 25—52 FEHERF

. IEEE5E1935 @ SEEY 1B P 276 &L o

AMRI068 : [HZMMERAT  FPREEICEET » 830 P 211213

Alexopoulos, C. J. 1962. “Introductory Mycology,” 2nd ed., PP. 492-538.

Colsen, B. 1925. The Cytolcgy of The Mushrocm Psalliota campestris Quel, Ann.

Bot. 49:1-18.

7. Fincham, J. R. S. and Day, P. R. 18€3. Fungal Cenetics, Blackwell Scientific
Publicat-ion., Oxford.

8. Kligman, A. 1943. Some Cultural and Genetic Problems in The Cultivation of The
Mushroom Agaricus campestris, Am. J. Bot. 30:745-53.

9. Macdonald, J. A. 1851, “Introduction to Mycology,” PP. 10-140.

10. Morten, L. 1859. The Two-spored Basidium, Mushroom Science V:30-32.

11. Pelham, J. 19€5. Techniques for Mushroom Genetics, Mushroom Science VI:49-G4.

12. Sequeira, L. 1¢54. Nuclear Phenomena in The Basidia and Basidiospores of Omphalia
flovida, Mycologia, 46:470.

13. Singer. R. 1961. “Mushrooms and Truffles,” Interscience Publishers, Inc., New York,

PP. 33.

SOME OBSERVATIONS ON THE SPORED-BASIDIUM
IN THE CULTIVATED MUSHROOM
(A GARICUS BISPORUS)

> W N =

o o

By
S. F. Song, K. J. Hu and Y. L. Hsieh
SUMMARY |

It is generally considered that there are four-spored basidium in the wild mushroom
(Agaricus campestris) and two-spored basidium in the cultivated mushroom (Agaricus
bisporus). Aside from the counts of 2, 3 and 4-spored basidium have been shown in the
cultivated mushroom as mentioned in papers (6, 8, 10 11, 13) we observe precisely that
there are new counts of 1, 5 and 7-spored basidium in this experiment. Therefore, there
are six counts of 1, 2, 3, 4, 5 and 7-spored basidia of the cultivated mushroom which can
be found on this experimental record. The percentages of the observed means about the
counts of spored basidium are two-spored basidium 81.8%, three-spored basidium 12.8%,
one-spored basidium 3%, four-spored basidium 1.2%), five-spored basidium 0.013% and
seven—spored basidium 0.003% respectively. This experiment shows the sterigmata which
bear basidiospores don’t regularly locate on the apex of the basidium, it is very possible
to find them all around the basidium. Thus, according to their forms we classified them
into 3 groups as follows: alternate form, opposite form and irregular form.
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ABSTRACTS OF LITERATURE

HEBERMZIGR (Lo, P. K. C. (
1968) Bull. Sun Yat-sen Cult. Found.,
No.2:97—137]

RNERT > BEIERMN I =
TR BRI A Y CGRIED A3
T

1. Brevipalpus californicus (Banks)
POFERBEEE  (Citrus spp.) , Fiili (
Diospyros utilis Hemsl.) s 358 (Psid-
ium guajava L.) FBEU (Pyrus pyriofolia
Nakai) o ‘

2. Brevipalpus lewisi McGregor @ 53
RBFHREE (Citrus spp) » Fhli (Diosp-
yros utilis) FEUE (Pyrus pyriofolia) o

3. Brevipal pus melichrus (Pritchard
& Baker) : SR REIAHIER (Citrus spp.)
s Wil (Durio zibethinus 1.) » Bk (Eri-
obotrya japonica Lindley) s 3% (Eugen-
ia javanica Lamarck) » FiBipk (Eugenia
uniflora l..) s THHE (Lucuma nervosa A.
DCO s BRWE (Packira macrocarpa Sc—
hl) s IFEME: (Passiflora edulis Sims.) »
VHEIEERIE (Phyllanthus acids Skells) s 5
R Eorst) » THiL#

(Psidium guajava) F15(Sandoricum
kaetjape Merr.) o

4. Brevipal pus obovatus Donnadieu :
FRRBEEEE (Artocarpans integra
Merrill.) » #i#88  (Citrus spp.) » =Bl
Diospyros wtilis) s J#t (Eriobotrya japo-
nica) » 3% (Eugenia javanica) » Fiiik
s Z5l5 (Moris austr—

alis Perr.)s @Al (Persea americana Mill.)

(Pometia pinnata

(Eugenia uniflora)

s BLEETE Ml (Psidium cattleianum Sarine)
s Tl (Psidium guajava) s k688 (Pu-
nica granatum L.) s BUS(Pyrus pyriofo-

lia) R34 (Vitis vinifera L) o

5. Brevipalpus phoenicis (Geijskes) :
FFERMEMR (Citrus spp) o A
(Psidium guajava) R (Pyrus pyriofo-
lia) o

6. Dolichotetranychus Sfloridanus
(Banks) : #52BEHEREL (Ananas comosus
Merr.) —ffio

7. Eotetranychus asiaticus Ehara : %
LRI (Citrus spp) » IR (Ps~
idiun guajava) JH#E (Vitis vinifera) o

8. Eotetranychus sexmaculatus(Riley)
DA ERBMEEHEE (Citrus spp) o

9. Eutetranychus orientalis (Klein)
: ﬁi%*ﬁjﬁﬁ%ﬂﬂ%%@‘lnnona squmosa L.)s
s PERE (Artocarpans integra) » WG
(Citrus spp.) » VHFIE s (Muntingia cal-
abura 1.) » FH (Musa sapientum 1) »
GRIEIE  (Pachira macrocarpa) s {5l
Persea americana) FE (Pyrus pyriof-
(olia) o

10. Oligonychus bicolor (Banks) : %=
SE RN (Diospyros utilis) —iffi o

11. Oligonychus biharensis (IHirst)
e WU (Artocarpans integra) »
AR (Eriobotrya japonica) » 3% (Euge-
nia javanica) s FEIR (Euphoria longana
Lamarck) s %k (Litchi chinensis Sonn.)
s k3L (Persea THER
(Psidium guajava) 7% (Vitis vinif-
era) o

12. Oligonychus coffeae (Nietner) :
S WA, (Anacardium occidenlale L.
O s it (Annona squinosa) s ;j;;’,r (
Eugem;a javanica) s FER (Euphoria lon-
gana) o ykE (Litchi chinensis) i (Ma-

.

americana) »
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ngifera indica L) i L (Passiflora ed-
wlis) s fxEY (Persea americana) o Tl
(Pometia pinnata) 3 TRk (Psidium
cattleianum) » kRl (Psidium guajava)
Toknis (Punica granatunt)

13. Oligonychus orthius
EHBHEE

14. Panonychus citri (McGregor) ¢ %
s BRI CAverrhoa bilimbi LD 1%
5 (Averrhoa carambola LD 3 RIN (Car-
ica papaya L. » HITAEH (Citrus spp.) *
FIpsBE  (Muntingia calabura) » i
YPrunus persica Batsch) » Fligt (Pyrus py-
riofolia) T4 (Vitis vinifera)

Rimando * 5%

AR (Musa sapientum) —Fi ©

15. Schizotetranychus baltazarae Rim—
ando * 28 B R RANRR(Clerus spp.)
°

16. Tenuipal pus anoplus Baker & Prit-
chard = 272 AR F AL (P yrus pyrofolia
) —ifie

17 Petrobia harti (Ewing) :‘,‘,{»JM:;
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