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REGIONAL TEST OF PONLAI RICE
(Secondary Report)

by

F.P. YouNG

SUMMARY

1. The present test is aimed to study the regional adaptability of newly
improved Ponlai varieties of rice in Taiwan. Twelve new strains developed by five
District Agricultural Experiment Stations together with leading varieties in
respective district as check were used in the experiment. Each strain was planted
in rows with 4 meters long, five rows form one block, each block occupys five
square meter area and was randomized with five replications. Field was managed
by ordinary way.

2. The difference in growing days of tested varieties was ranged from one to
eight days. Taichung 181 and Hsinch 60 were earlier while Kaohsiung 62 and
Taitung 69 were little late in maturity. Plant height in second crop was generally
than that of first crop. The average plant height of Taitung 69 is 108 cm. While
Taichung 181, Nan-kai-yu 11 and 12 were lower than 100 centimeters. The number
of tillers in Taichung 181, Nan-kai-yu 11 and 12 was more than Taitung 609.

3. Suitable planting regions judged by the yielding condition of each strain at
different places are listed as follows:

\Region First Crop Second Crop
Variety — .

—!

Hsinchu 60 Taipei

Taichung 181 Taichung
Taichung-yu 182
Taichnng-yu 183 Taichung, Chia-yi

Nan-kai-yu 11 Taipei, Pintung, Lotung Taipei, Hsinchu, Taichung,
Chiayi, Hualian

Nan-kai-yu 12 Hsinchu, Taichung, Chiayi, 'Taipei, Taichung, Pooli

Taitung, Hualian

Kaohsiung-yu 62 Pooli, Taitung Taichung, Pooli, Taitung,
Hualian, Lotung

Kaohsiung-yu 63 Taipei Taipei, Pintung

Kaohsiung-yu €5

Taitung-yu 66 Pooli, Taitung Hsinchu

Taitung-yu 69 Pooli Pooli, Pintung, Lotung

Taitung-yu 73 Pintung Pintung, Hsinchu, Lotung
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4. In first crop, average yield of each variety was lower than control, only
Nan-kai-yu 11 and 12 were comparable to the check. In second crop, Nan-Kai-yu 12
was 3%, Nan-kai-yu 11 and Kaohsiung 62 were 24 higher than check while Kaohsiung
63, Taitung 69 and 73 were a little lower than check in yield.

5. It was noticed that the yield of newly bred strains were generally not very
prominent in comparison with varieties bred previously. It might be due to the
close relationship of parental strains, whose yielding capacity was not very different
from each other. It is inferred that in the future breeding program, selection of
parental strains must be very careful, that the desirable agronomic characters
which control yaildingA capacity must be virturally taken into consideration. In
this respect, cross between distantly relected varieties which have good characters

should be stressed.
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STUDIES ON YIELDING CAPACITY OF RIiCE
VARIETIES CULTIVATED IN TAIWAN UNDER
HIGH AND LOW TEMPERATURE*

by
T.S. M1y, W.C. Wane & J.H. Cuanc

In order to measure influences of different temperature conditions on the yield-
ing capacity of rice varieties in Taiwan, three localities at different sea levels, i.e.
Taipei (15m. above the sea level) Wu-lai (220m., 1-2°C lower than in Taipei) and
Chu-tsu-fu (660 m., 3-5°C lower than in Taipei) were selected as the site of the
experiment. In the 1st crop period of 1959, 4 rice varieties (Japonica) were planted
in pots with ten replications filled with the same soil and with the same amount
of fertilizers to evaluate the effect of temperatures on fertilizer response and
yielding capacity. The results of this experiment indicated that at Wu-lai where
the temperature was lower gave a highest yield on the average, while at Taipei with a
higher temperature the yield was lowest. Whereas at Chu-tzu-fu where the temperature
was lowest than the two localities being mentioned showed intermediate.

Table I. Comparison of Grain Yields, 1st crop, 1959
(1) Among Varieties:

Variety ' Yield [ Difference
| — e it e S
Chia-nung 242 w[ 1009.7 ;
Taichung 65 (36 day seedling) J 772.5 I 337. 2%
Chia-nun 8 | 676.9 ‘ 332.8%* 95.6
Taichung 65 (57 day seedling) % 577.0 “ 432, 7%%* 195.5%% 99.5

Standard of significant difference

B rerrenietnnsinnnne 100.65
19 eereerenisannenns 132.28

when we compared the total yields of the three places, it was found that Chia-nung 242 was
the highest yielder, Taichung 65 (with 36 day seedling), the medium one, and Taichung 65
(with 57 day seedling), the lowest.

(2) Among Sea Levels:

Sea level ; Yield Difference
220 m. | 1092.4 f
i
660 m. ’ 1016.4 ; 76.0
15 m. 927.3 i 165.1%% 89.1

Standard of significant difference

Among the different sea levels, rice yielded highest at 220 m. there showed a very
significant difference when compared with the grain yield at 15 m.
*This topic is a part of the research work on “The Causes of Low Yield of Rice in Tropical
and Subtropical Regions” subsidized by Rockefeller Foundation.
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From the analysis of variance, the interaction between the variety and the
altitude was also very significant. Chia-nung 242 grown at Wu-lai (220 m.) is the
highest in grain yield, and Taichung 65 at Taipei (15m.), the next.

Table II. Comparison of Grain Yields, 2nd Corp, 1959

(1) Among Varieties:

Variety Yield Difference
Hsinchu 56 890.3
Chia-nung 242 i 890.0 0.3
Taichung 65 826.0 64.3%% 94.0%*
Chia-nan 8 796.0 94, 3%* 94.0%*
Baritol | 779.9 110.4%* 110. 1%* 46.1%

16.1

Standard of significant difference

5% rererearsesanans 44.928
19 e eeressessensennn 58.19

In the 2nd crop, 1959, the difference in yield among the varieties is even more significant,
in which, Hsinchu 56 & Chia-nung 242 are the highest yielders, and Taichung 65, the next.

(2) Among Sea Levels:

Sea Level Yield Diiference
220 m. 2150.4
15 m. 2032.0 118, 4%*
660 m. 0 ——

At 660m. altitude no yield was obtained due to the low temperature.
Standard of significant difference

5% eerresarsesareanes 69.99
1 eeereeessuannen 91.99

The grain yield of rice grown at 220 m. above sea level is higher than at Taipei plain
(15m.), and their difference is very significant.

The interaction between variety and altitude is also significant, in which Hsin-
chu 56 and Chia-nung 242 grown at Wu-lai (220 m.) were among the highest yielders,
and Chia-nung 242 at Taipei plain (15m.) yielded little less than the formers.

From the above record, as given by the first & second crops of 1959, the yield
of varieties at 220 m. above sea level with a relatively low temperature showed the
highest. The causes of increased yield were attributed to the high 1,000 grain
weight. In so far as the varieties used (Japonica type) are concerned, it seems to
be that a higher yield may result when the plants were grown at a relatively low
temperature. It was further suggested that the relatively low temperatures at
Wu-lai may induce a high fertilizer response.

In addition to the three levels
of fertilizer treatment being used, namely: (a) Half rate, only compost applied at
a rate of 6,000 kg/ha. with no chemical fertilizers added; (b) Standard rate, besides

In 1960 and 1961, the similar test was continued.
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the compost applied, chemical fertilizers were added at a rate of N:P:K=80:40:40
kg/ha.; (c) double rate, with the same amount of compost plus double dose of
chemical fertilizers added at a rate of N:P:K=160:80:80kg/ha. As for varieties
used, four Japonicas and two Indicas were included with 4 replications so as to make the
experiment a more comprehensive one. The results are shown in the following tables:

Table 1. The Difference in Yielding Capacity of the First Crop of Indica
and Japonica Type of Rice Grown under Different Sea Levels,
1960 & 1961 (Totals of three fertilizer treatments)

[ Yield in Grams of Japonica | Yield in Grams of Indica Rice

Rj ( ieties 2 et Difference Total
Altitade ice (Average of 4 Varieties) (Average of 2 Varieties) (Indica— | (Indicat
1960 | 1961 Total | 1980 1961 l Total | Japonica) | Japonica)
|
15m. | 339.9 | 415.1 | 755.0 [ 460.9 | 657.1 | 1,118.0 | +363.0% | 1,873.0
220 m. 330.4 | 533.4 883.8 ! 522.7 488.1 ‘ 1,010.8 | +127.0% i 1,894.6
660 m. 213.9 [ 492.3 702.2 \ 348.2 239.2 l 587.4 | —118.8%* [ 1,293.6
Table 2. The Difference in Yielding Capacity of the 2nd Crop
Yield in Grams ofl Japonica | Yield in Grams of Indica Rice Difference Total
Altitude Rice (Average of 4 Varieties) (Average of 2 Varieties) (indica— | (Indica
1960 1961 Total 1960 1961 Total | Japoenica) | Japonica)
. I g
15 m. 438.7 321.8 760.5 448.0 278.8 726.8 | — 33.7 1,487.3
220 m. 468.7 386.4 855.1 427.3 270.3 697.0 | —157.5%¢ | 1,552.7
660 m. 283.0 0.0 — 355.3 0.0 — — 668.3
(Cold (Cold (No har-
weather weather vest dur-
damage) | damage) ing 2nd
| Crop 1961)

* Significant

*¥ Very significant

From the above two tables, one can see that the results is coincide to the year
1959, i. e. the Japonica rice yielded higher at the 220 m. above sea level, both in the
1st & the 2nd crops as a result of their high 1,000-grain weight, in addition to
that there was less insect and disease damages in the environs at the 220 m.
altitude.

In the first crop at the 15m. & 220 m. sea levels, the Indica rice yielded higher
than the Japonica, but in the 2nd crop, the Japonica rice always gave a better

yield than the Indica rice at all the three levels. According to formula to

D
P.E.
find odds by which one can judge whether the difference is significant or not.

From tables 3 & 4, we may find that the pots with standard treatment gave the
highest yield, while those with the half or double doses of the fertilizer both
decreased the grain yield. Thus at the 220m. above sea level a high fertilizer
response may be induced. In the first crop, the yielding capacity of Indica rice
was somewhat higher than the Japonica type at the altitudes of 15m. and 220 m..
In looking forward to the development of the 1st crop of Indica rice in this Island
it should be rather promising as viewed from the above data obtained. ‘
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Table 3. The Total Yield in Grams with Index of the 1st Crop,
1960 & 1961, Treated with Different Fertilizers

- Ri;ce‘tyrpe Japonica Indica
Fertilizer | B - By ~ T
. (A) CA) (C)
Altitude | Half dose | S*3192rd Inouble ‘dose| Half dose | S'3193Td | Double.dose
15 205.1 310.3 194.6 341.0 399.8 377.2
m. - (80.6) C100) 62.7) | - (85.3) €100) (94.3) -
220 287.3 328.8 267.7 335.3 418.5 267.0
m. (87.4) (100) (81.4) (80.1) (100) (63.8)
6650 m. 228.5 248.1 229.6 202.8 218.6 166.0-
m. 92.1) C100) (92.5) (92.8) (100) (5.9

Table 4. Yield in Grams with Standard Fertilizer Treatment,
1st Crop of 1960 & 1961

Altitude Yield with Standard Treatment Index
Jap. 310.3 100.00
15 m. {
Ind. 399.8 100.00
Jap. 328.8 105.96%
220 m. {
Ind. 418.5 104.67%
Jap. 248.1 79.95
660 m.
Ind. 218.6 54.67

* Difference Significant

Table 5. The total Yield in Grams with Index of the 2nd crop,
1960 & 1961, Treated with Different Fertilizers

- Rice Vtryp ¢ Japonica Indicé
. Fertilizer B | .
. : CA) O C)
Altitude | Half dose | St2n9ard pouble dose Half dose St?;(‘)g‘grd Double dose
15 190.2 ; 280.6 | 289.7 166 9 282.3 277 6
m. (67.8) | (100) | (103.2) (59.1) C100) (98.3)
220 195.4 328.2 l 331.5 143.3 { 271.2 283.1
m. (59.5) | 100y (101.0) (52.8) | (100) (104.4)
660 m. NO harvest during 2nd crop, 1961 by means of cold damage

Table 6. Yield in Grams of the 2nd Crop with Standard Fertilizer
Treatment, 1960 & 1961

|
Altitude i Yield of Standard Treatment ‘ Index
Jap. 280.6 | 100.00
15 m. {
| Ind. 282.3 ) 100.00
Jap. 328.2 i 117.00%*
220 m. { |
Ind. 271.2 \[ 96.10
|
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From the tables 5 and 6, we may find that the 2nd crops, if chemical fertilizer
were lacking, they may greatly reduce the grain yield. It should be noted,
however, that with the analysis of variance, it indicated that the increase in
yield due to doubling of fertilizer dosage has not always been significant, which
demonstrates that the standard dose of fertilizer may give a more reasonable return.

According to the results of this 3-year experiment, we find that the Ponlai
rice (Japonica) had always a better harvest of grain at the locality with the 220 m.
altitued where the temperature was lower, and apparently the yielding capacity of
which was repressed by the tropical high temperature which prevailed at the 15m.
plain in hot seasons. On the contrary, most of the native varieties (Indica) were
éasily lodged and their grain yield was thus always badly effected by this char-
acter. It is reasonable to deduce from the facts that if we use Indica varieties of
South-east Asia origin or formerly introduced from China mainland as parent to
cross with modern Ponlai rice, there should be great possibilities of developing new
Ponlai rice with greater adaptabilities to the tropical climate. In the breeding of
native rice varieties emphasis should be made to the selection of non-lodging strains
besides they should able to tolerate heavy fertilizers.

Mention should be made that we had used bamboo sticks to support the plants
of native rice in this experiment, so the yielding capacity of native varieties in the
first crops was much better than the Ponlai rice when grown at the 15m. and
220 m. altitude. It was in this way that the Indica varieties were prevented from
lodging and hence gave yields more than expected in the 1st crops.
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The relation between the available

phosphorus extracted by 0.1 N NaOH

and percentage yield of rice grain.
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STUDY ON THE CORRELATION BETWEEN AVAILABLB
'PHOSPHORUS OF SLATE ALLUVIAL SOILS
AND RESPONSE OF RICE (Part 1)
‘ by . |
H. D. Tseng « C. H. WANG
SUMMARY

A pot culture experiment was conducted in greenhouse for the study on the
correlation between available phosphorus of slate alluvial soils and response of
rice. The soils used in the experiment were collected from the slate alluvial

soils at seventeen different localities in Taiwan.
Two treaments,NPK and NK,were used in the experiment and three replications

. for each treatment. The rates of application were 120-120-120 Ikg/ha and

120-0-120 kg/ha of N -P,0 5~ K,0. Ammoninm sulphate, Calcium superphosphate

and potassium chloride were used as carriers of N, P and K. '

Five methods were used to determine the available soil phosphorus, namely,

(1) 0.1 N NaOH extraction method, (2) Olsen’s 0.5M NaHCO; extraction method,

(3) Bray’s 0.025N HCI and 0.03N NH,F mixture extraction method, (4) Bray’s

0.1N HCI and 0.03N NH,F method, and (5) Mehlich’s 0.05N HCl and 0.025 N

H,SO, mixture extraction method.

The response of the yield of rice to phosphatic fertilizer was found significantly
correlated with the available soil phosphorus determined by either of the three
methods, out of which Olsen’s method is the best, Bray’s No.'1 method
the next, and 0.1 N NaOH method the least.

The correlation between the available soil phosphorus determined by the five

methods and the absorption of phosphorus (P,0;) of rice was found significant

for four methods, out of which Olsen’s methed is the best and 01N NaOH
method is the next. Mehlich’s method is obviously unsuitable for the
determination of available soil phosphorus of slate alluvial soils in Taiwan.

Based on the result of preliminary study, Olsen’s method or bray’s No. 1 method

may be used to determine the available soil phosphorus of the paddy of slate

alluvial soils in Taiwan. As the avalable soil phosphorus (P) below 10 ppm, the
response of rice to phosphate was found.



27

INFLUENCE OF TEMPERATURE ON GASEOUS LOSS
OF NITROGEN FROM SOME SOILS OF TAIWAN
UNDER FLOODED CONDITIONS

by
T.T. YEN

In has been found in previous experiment®?® that nitrogen may lose in gaseous
form from some soils of Taiwan under flooded conditions even though nitrogen has
been applied in ammonium form. The loss is probably a result of successive pro-
cesses of nitrification and denitrification which may take place in . upper oxidative
and lower reductive layers of flooded soil respectively, as pointed out by Shioiri®.
Since both processes are microbiological, it is obvious that they may be influenced
by temperature. To investigate the influence of temperature on gaseous loss of
nitrogen in flooded soil supplied with ammonium-nitrogen, experiment has been

carried out.

SOIL AND METHOD

Soils of Taipei silt loam, Yilan silty clay loam, Pinchen loam, Yuanlin clay
loam, Hsinying clay loam and Pintung silty clay loam are used for experiment.
Their pH-values and contents of organic carbon and total nitrogen are shown in
Table 1.

Table 1. Properties of soils
. Yilan Taipei Pinchen Yuanlin | Hsinying Pintun
Soil type si.c.l. si.l. 1. c.l. } c.l. si.c.lfg
Symbol Yilan Ta1pe1 ‘ Pinchen Yuanlin Hsinying Pintung
pH-value 6.2 1 6.8 6.8 7.0
org.-C, % 1.33 139 1.02° 182 | 070 1.09
Total-N, % | 0.18 0.177 | 0121 0.255 |  0.002 0.154

Method of estimating amount of gaseous loss of nitrogen.

Fifteen-gram portions of air dried soils are taken in 50 ml beakers, supplied
with 5mg ammonium-nitrogen in form of ammonium sulfate and flooded with
water. Liming to a neutral pH-value is carried out, if necessary, by adding
saturated solution of calcium hydroxide 10 days before applying ammonium sulfate.
The soils are ‘incubated at 10°, 20° and 30°C. for 2 months, or allowed to stand at
a dark corner of a sunny room during the months of the 1st and the 2nd crop
seasons of paddy rice and during winter months. The 1st crop season is from
‘March 18 to July 15, 1960, the 2nd crop season from July 10 to November 6, 1959,

and winter months from January 8 to March 7, 1960. Room temperaure is recorded
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by a temperature recorder through experimental periods. The mean of room
temperatures at 10:00 A. M., 2:00 P.M. and 9:00P.M. of every day is taken as a
daily avarage temperature. Fluctuation of avarage temperatures of 5-day periods
is presented in Figure 1. Water is supplemented occasionally to keep flooded con-
ditions. Each treatment is replicated 8 times. The soils are analyzed for total
nitrogen at l-month intervals. In order to include nitrite- and nitrate-nitrogen in
Kjeldahl analysis, the soils are treated with potassium perrﬂanganate solution and
dilute sulfuric acid, and then with reduced iron before digesting with sulfuric
acid. Difference is obtained between the contents of total nitrogen before and after
incubation, and regarded as the amount of gaseous loss of nitrogen. -
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Figure 1. Avarage temperatures of 5-day periods through
experimental periods.

Method of investigating changes in contents of ammonium-~ and nitrate-nitrogen
in flooded soil. A

Thirty-gram portions of air dried soils are taken in 300 ml beakers, supplied
with 20 mg ammonium-nitrogen in form of ammonium sulfate and flooded with
water. If necessary, lime is appled as above. The soils are incubated at 10°, 20°
and 30°C. for 9 weeks and analyzed for ammonium- and nitrate-nitrogen at l-week
intervals by the method described by Piper.”

RESULT

(1) Gaseous loss of nitrogen in flooded soil supplied with ammonium-nitrogen and
incubated at 10°, 20° and 30°C.

Tables 2a, 2b, 2¢, 2d, 2e and 2f show the amounts of gaseous loss of nitrogen
in flooded soils supplied with ammonium-nitrogen and incubated at 10°, 20° and
30°C. and the results of statistical analyses.

It may be found that the loss of nitrogen is very significantly influenced by
temperature, soil type and incubation period. In temperature range of 10°-30°C,,
high temperature is favorable for the loss. The amount of nitrogen loss is large in
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Yilan silty clay loam, Yuanlin clay loam and Pintung silty clay loam having high

pH-values and high contents of total nitrogen and organic matter.
loam which is a strongly acidic soil the loss of nitrogen is least.

soil to a neutral pH-value increases the loss remarkably.

In Pinchen
Liming acidic
These results suggest the

Table 2a.

Gaseous loss of nitrogen in flooded soil, supplied with ammonium-

nitrogen (0.333 g/kg soil) and incubated at 10°, 20° and 30°C.
Means of 8 replications (N g/kg soil)

+ Soil type® Taipei

Taipei-+L

Pinchen - | Pinchen-+L

Yilan

Yuanlin

T

Incub. period \
(months) 1 | 2

1’2

1 1 2

1

] Mean
2 | 1 I 2

10
20
30

Incub.
temp.

0.075[ 0.086]
0.150| 0.245
0.244] 0.353

f
0.289) 0.366
0.34-0' 0.433
0.4’791l 0.469

0.160| 0.255
0.199 0.239
0.284.’ 0.351

0.010; 0.028
0.013} 0.034

K
0.003[ 0.035
]

0.098
0.245
0. 2801

0.135
0.290
0.364

0.260,
0.326]
0.399

0.163
0.230
0.298

0.228
0.258
0.326

1 0.156

0.228

‘0.423

0.008 0.032} 0.2141 0.282

For soil type:

0.015
0.019

For temperature: 88}2

0. 208, 0. 263 0.271

For incub. period:

0.328

0.008
0.011

Note: (a) cf. Table 1.

+L indicates that soil is limed to pH 7.

~ Table 2b. Gaseous loss of nitrogen ie flooded soil, supplied with aminonium-
nitrogen (0.333 g/kg soil) and incubated at 10°, 20° and 30°C:
Means of 8 replications (N g/kg soil)

Soil type@® Hsinying l Pintung 0.05
Incub. Period . I 2 | 1 2 Mean L.s.D. {g°07
(months) | | | | :
I i
cub. ! 10| 0.059 | 0.086 | 0.100 | 0.114 | 0.002 For temp: 0014
temp. 0.089 | 0.144 = 0.215 @ 0.265 | 0.172 , :
‘ 0.150 | 0.196 | 0.303 | 0.365 | 0.253 For Incub. period
| and soil type: 0.015
Mean | 0.09 | 0.142 | 0.200 | 0.248

Note: (@) cf. Table 1.

Table 2c. Analysis of variance
Soil type Soil types in Tab. 2a. Soil types in Tab.’ 2b.
i Source of variation I;igéggrgf F-value I‘}?E;ggngf ; F-value
Block 7 1,429 | 7 -

‘ Soil type 5 | 575,762%% ; 1 374,769%*
Temperature 2 | 337,104%x 2 281,548%%
Incubation period 1 1531245k 1 54,385%*
Soil typextemp. 10 Z 20,929%* 2 42,067+
Soil typexincub. period % 2,047 1 —
Temp. X incub. period 2 | 1,500 | 2 4,981%%
Soil typeXtemp. Xincub. period 10 ‘ 3,894 } 2 —
Error 252 l ] 77

Note; ** Significant at 0,01 level.
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Table 2d. Interaction between soil type and temperature .

Soil type@® s ‘ | pran [
\\\\.\ Taipei Tﬁ’iel { Pinchen Plfl: I}ien Yilan | Yuanlin | Hsinying | Pintung .
_Temp. T~ ] | R N e

sk | ok Hk ok ot
10°C —0.042 | =0.001 0.066 0.017 | —0.052 0.012 0.034 —0.034
S ke

20°C -0.008 | —0.009 ‘ —0.001 —0.052. 0.033 | —0.007 —0.008 0.008

ok «‘ ol ok e ok

30°C 0.034 0.010 ; -—0.065 0.007 0.019 | —0.005 —0.026 0.026

0.05 0.013 0.008
L-S.D. {507 ’ 0.017 0.010
Note: (a@) cf. Tables 1 and 2a. ** Significant at 0.01 level.
Table 2e. Interaction between temperature and incubation period
(Hsinying clay loam and Pintung silty clay loam)
o ‘
_ Temp. | 16°C \\ 20°C ] 36°C
Incub. period | | | :
Month 1 0.0124%% —0.0057 ‘ —0.0067
ontae 2 —0.0124%* 0.0057 | 0.0067
0.05 / - 0.0078
L.s.D. {303 ! 0,0104
|
Note: ** Significant at 0.01 level. .
Table 2f. Interaction between soil type, temperature
and incubation period
Soil type@ Taipei Tf,_iflei Pinchen Pmchen ‘ Yilan Yuanlin
Incub. period P . i ] B
ooy 12 1|z bz 1 2121 g
kek L3 q
| 10| 0058 0.0 -0.0% 0.0 -0.009 ©0.009| -0.008] 0. 009| 0.004 -0.004| 0.008-0.008
Temp. sk K
oC ~ 20 | -0.010 0.010| -0.016| 0.016| 0.006 -0.006 0.012—0.012 0.009;—0.009—0.002 0.002
i * * e g <
'30 -0.013 -0.013 0.033 -0.033) 0.003| ~0.003 -0.004 0.0041—0.01)§i,0.01§—0‘006 0.006
0.05 0.013
L.S.D. {go7 0.017
) e o 0.05
Note: (@) cf. Tables 1 and 2a. *¥*F Sjgnificant at 0.01 level.

importance of pH-value of soil for the gaseous loss of nitrogen.

Although Hsinying

clay loam is a neutral soil, the amount of nitrogen loss is less than in other neutral

soils.

Tables 2a and 2b show that a large part (60-90%) of nitrogen lost in 2

months’ incubation period disappears from soil in the 1st month, excepting in

Pinchen loam.

The percentages of nitrogen loss at various temperatures to total nitrogen

including applied nitrogen are shown in Table 3.

It reveals that excepting for

Pinchen loam in which the percentage is very low the soils lose 4-10g of total
nitrogen in 2 months at 10°C.,, 11-169 at 20°C. and 16-20% at 30°C. Liming ac1d1c
soil increases the percentage remarkably,
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Table 3. Percentage of nitrogen loss to total nitrogen including added
ammonium-nitrogen (Incubation period: 2 months)

Soil type® Taipei T‘iiiei ! Yilan | Pinchen Pix:f:{xlen Hsinying | Yuanlin | Pintung
|
TOfal“I?;)‘NHFN 2.10 ‘ 2.05 | 2.19 } 1.54 ‘ 1.5 | 1.25 l 2.58 1.87
10 4.1 17.8 { 6.1 2.3 16.3 6.9 10.1 ’ 6.1
Incub.
temp. 20 11.7 21.1 13.2 1.8 15.3 11.5 12.6 ] 14.2
(<]
¢ 30 16.8 22.9 16.6 2.3 22.5 15.7 15.5 | 19.5

Note: (@) cf. Tables 1 and 2a.
L)

(2) Gaseous loss of nitrogen in flooded soil allowed to stand at room temperature
in months of the 1st and the 2nd crop seasons and in winter months.
The amounts of nitrogen lost from soils in months of the 1st and the 2nd crop
seasons of paddy rice are presented in Tables 4a, 4b and 4c together with the

results of statistical analyses. The same data for winter months are given in
Tables 5a, 5b and 5c.

Table 4a. Gaseous loss of nitrogen in flooded soil in the 1st and the 2nd
crop seasons of paddy rice. Means of 8 replications (N g/kg soil)

Soil type® | Taipei | 12P® | yilan Hs|Yu | Pi | | Hs|Yu| P
Mean. {Mean
Crop season | lst ’an Ist ’ 2nd | 1st ; an ! Ist 1 }’ 2nd 1
‘ 1 {0.120(0.116/0.304(0. 26010 263(0.316|0. 230:0 103;0 265{0 20?]0 190(0. 1440.2331‘0.25] 0.209
Incgb. { 2 12.244/0.158(0. 493'0 .390/0.364(0.378/0. 338|0 '701|0 4C50 309 0.305(0.231.0. 3080 263|0.267
(gf;;%gs) } 3 0. 365‘0 255(0. 556|0 500/0.448/0.338,0. 4‘75|O r)Oli /380 '480 0.34¢|0.291)0. 3590 32¢/0.326
1 4 9. 405|0 334/0.5890.5010. 4790 459‘0 459|0.2 350. 429[0 .;84‘0 356(0.281)0. 355\0 300!0 312
M-value l Ins1gmﬁcant ¥ In51gn1ﬁcant ’\ Insxgmﬁcant
o L o N B 0.019] 0.013
For soil type: 0.098 For soil type: ' 022 For soil type: 'g;7
L.S.D {0.05
+9:-Deq0.01 ] X 0.091 For incub. . For incub.
| For incub. period: (5 iod: .022 | iod: 0.015
‘ . ( period: 0‘029 1 period: 0.020
Note: (@) Hs, Yu and Pi indicate Hsinying, | v-value between crop seasons:
Yuanlin and Pintung respectively. Insignificant
(cf. Tables 1 and 2a.)-
Table 4b. Analysis of variance
. N [ Taipei, Taipei+L, - | Hs, Yu, Pi Hs, Yu, PFi
Soil type® ; Yilan i The 1st season The 2nd season
sogs "IDegree | Degree | "Degree |
Source of variation lof free. ]F’—valuev! 0 Mo oeflee. | F-value “of free. | F-value
Soil type [ 2 | 16,978%% 2 4 2 230, 266%* l 73,059%%
Crop season ! 1 2,659 |1 3
Incub. period | 3 119,739%% 3 4 3 89,682%* 3 101,111**
Soil typexcrop season o2 | 9417* 2 6 | |
Soil typexincub. period 1 6 | 4,682 |6 6 6 2,574 | 6 | 5,606%*
Crop seasonXxincub. period ‘ 3 4,357% | 3 6 f :
Seil ty. Xcr. seasonXincub. p. | 6 1,807 |6 126 ‘
Exror 126 84 g |

%
Note; (a) cf. Table 4a. 44 Significant at 88? level.



Table 4c. Interactions between soil type and incubation period, and

between soil

type and crop season

1 Tainei ‘ The 1st crop season | The 2nd crop season
Soil type® | Taipei | - 24 Yilan |---— —7 ‘ ;
Hsinying ‘Yuanlm kPmtung Hsinying JYuaUIin ’Pintung
«k*j ] % o | | sk
1 0.002) —0.035 0.034 ~ 0.023 | —0.013 —0.010 —0.024 —0.01z, 0.035
% ,
Incub. 2 | —-0.024 0.017 0.007 0.007 ) 0.012 ~0.019  0.006 | 0. ooe‘ —0.011
eriod % | !
P s | —0.002 0.016 —0.015 —0.027 ’ 0.010[ 0.018  0.007 | —0. 002 —0. 005
(months) * f N ]
4 0.024 0.002’ —0.026 —0.003 —0. 009‘ 0.012,  0.011 f 0. 008‘ —~0. 019
0.05 0.023 0.019 0.013
L.8.D. {3'03 0.035 0.025 0.017
| e
Note: (a@) cf. Tables 1 and 2a.
Crop Ist | 0.011} 0.013 —o.oizg *o (@) ’ 25
Season | 5 | —0.011 —~0.013  0.024 o Significant at "oy level.
0.05 0.014
L.S.D. {o.07 0.020
Table 5a. Gaseous loss of nitrogen in flooded soil in winter months.
Means of 8 replications (N g/kg soil)
Soil type@® Taipei Tf;_i{ei Yilan ?:II"’:"’:Pir_’f}ﬁen Hsinying | Yuanlin| Pintung | Mean
1 ‘ —
Incpbd. 1 0.064 | 0.276 | 0.178 . 0.299 ] 0.153 | 0.095 | 0.189 ' 0.158 | 0.176
e |
(months) | 2 | 0.146 | 0.400 0.195 | 0.435 ‘ 0.226 | 0.159 | 0.301 | 0.185 | 0.25
L.S.D. {88? ' Forsoil type: 88%2 For incub. period: 88}3
Note: (@) cf. Tables 1 and 2a.
Table 5b. Analysis of variance
Source of variation ‘ Degree of freedom F-value
Soil type } 7 84,071%%
Incub. period 5 1 © 120,354%*
Soil typexIncub. period * 7 4,366%*
Error 112

Note; ** Significant at 0.01 level.

Table 5c.

Interaction

between soil type and incubation period

— 5011 type® | . . I
1 Taipei Ta‘lpel }’ Yilan \ Yl.lin er{chen 'HSmymg‘ Yuanlin : Pmtung
Incub. penocN - | | l
sk ‘ sk [ sk l »
L1 ll_o 001 | —0.022 = 0.031 ;‘—o.offs 0.003 ‘ 0.008  —0.018 | 0.05¢
Months | wok | 5 | ke : % | oy ol
’ 2 1 0.001 0.022 —0.031 | 0.028 | —0. 003 i —0, 008 l 0.016 | —0,026
l )
0.05 | 0.006
L.5.D. {¢:07 | 0.008

Note: (a) cf. Tables 1 and 2a.

**¥ Significant at 0.01 level.
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Again it is indicated in the tables that a large part of nitrogen lost in the
whole flooding period disappears in the early period. The difference between the
amounts of nitrogen loss in both crop seasons is not significant. . But from Table 6,
in which the losses in the 1st crop season and in winter months are compared, it
may be found that the soils lose less nitrogen in winter months than in the 1st

crop season.

Table 6. Result of v-test for significance of difference between gaseous
loss of nitrogen in the 1st crop season and winter months

Jf Gasecus loss of nitrogen after
' i 2 m . i
 flooding for 2 months. (N g/kg_soil) V_value

Soil type@® g
| The Ist season . Winter months |

Taipei 0.244 ‘ 0.146 3.1600% |
| !
493 400 1.764* |
Taipei+L 0 l 0 64 £ (20.10; 0.02)
Yilan 0.264 } 0.196 7.468%% |
| =1.e45; 2.32
Yuanlin 0.405 | 0.301 3.3z 1.645; 2.826
Pintung 0.309 i 0.185 3.4160
| |

3
Note: (@) cf. Tables 1 and 2a. 4, Significant at 88? level.

(3) Changes in contents of ammonium- and nitrate-nitrogen in flooded soil.

Rigures 2a, 2b and 2c show the changes in contents of ammonium-nitrogen in
flooded soils which have received the application of ammonium-nitrogen at the rate
of 20 mg nitrogen to 30g soil and have been incubated at 10°, 20° and 30°C.

They indicate that decrease in content of ammonium-nitrogen is slower in
Taipei silt loam and Yilan silty clay loam than in other soils having high pH-
values. In Taipei silt loam incubated at 10° and 20°C. the content of ammonium-
nitrogen keeps a practically coAnstant high level, but it decreases when lime is
applied. In any soil the rate of decrease of ammonium-nitrogen is about the same
at 10° and 20°C. and it is rapid at 30°C.

The determination of nitrate-nitrogen, the data of which have not been presented
here indicates that its content is usually less than lm'g.in 30 g soil treated as
above. But in Yilan silan clay loam and Pintung silty clay loam some nitrate-
nitrogen can accumulate after flooding for 6 or 7 weeks. The content is less than
5mg in 30 g soil, equivalent to 166 p. p. m.

DISCUSSION

It is a well established fact that nitrogen loses in gaseous form from flooded
soil. As the causes of the loss the followings are possible:
(1) loss as free ammonia,
(2) loss as nitrogen gas evolved by reactions between nitrous acid and ammonium
ion or amino acids,
(3) loss as gaseous nitrogen oxides formed by decomposition of nitrites under
acidic conditions, and
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Figure 2a. Change in content of NH,-N in flooded soil, supplied with
20 mg NIH,-N per 30g soil and incubated at 10°, 26° and
30°C. (Taipei silt loam, with and without lime).

Content of NH,~N in

30 g soil (mg)

A5

——— Yilaa silly clay loaws N
o f0°C, e,
gf 77 Yacalin clay foam & 90°C.
5
X 30°C,
| S ! 1 i 1 | ! ) .
0 - A S

Incubation period (Weeks)

Figure 2b. Change in content of NH,~N in flooded soil, supplied with

Content of NH,~N in

30 g soil (mg)

20 mg NH,-N per 30g soil and incubated at 10°, 20° and
35°C. (Yilan silty clay loam and Yuanlin clay loam).

25F

/A{
J
/

o, s - /‘\ -
e gt e
ts - N T T
—~ =
\/ \%
ol e \,\\‘4\“\,(
& 2000, -
sk % 30°C, Pirtung sihﬁy cla/v loar v
i : . L L ) ' ) L )
[+R { 2z 3 4 5 [4] 7 F4 S

Incubation period (Weeks)

Figure 2c. Change in content of NH,-N in flooded soi!, supplied with

20 mg NH,-N per 30g soil and incubated at 10°, 20° and
36°C. (Pintung silty clay loam).



35

(4) loss as nitrogen gas and nitrogen oxides as a result of denitrification.

The loss of nitrogen as free ammonia will not be significant in soil excepting
in that having high pH-value and having received the application of large amount
of organic nitrogen or free ammonia. In previous investigation of the author®® it
has been found that nitrogen loss due to this cause is neglegible under about the
same conditions as in present experiment. For the 2nd and the 3rd causes being
important large amount of nitrites must present in soil having pH-values lower
than 5. It does not seem practical that such conditions prevail in soils used in the
above experiment. It is generally accepted that nitrogen loss through chemical
reactions is not important in usual soil®. Although it is impossible to decidedly
conclude which cause is most important from the above results, it is very probable
that denitrification is the principal cause of nitrogen loss reported above. ‘

The process of denitrification in secil supplied with ammonium-nitrogen is pos-
cible only when the nitrogen has been nitrified. As both processes of nitrification
and denitrification are microbiological, they are obviously influenced by temperature
and pH-value of soil. It has been known that neutral pH-values of soil are favorable
for both processes and that optimum temperature for nitrification lies between 30°
and 25°C. and that for denitrification is 25°C. or higher.®%671D The experiments
presented above confirm the results of earlier investigators. The amount of gaseous
loss of nitrogen is larger in neutral soils than in acidic soils. And liming acidic
soil te a neutral pH-value increases the loss very significantly. Although Hsinying
clay loam is a neutral soil, the amocunt of the loss is less than in other neutral
soils. This may be ascribed to its low contents of total nitrogen and organic
matter. Low content of organic matter will make the soil less reductive. As
shown by Shibuya et al.@® and Chou® who investigated Eh-values of flooded soils
of Taiwan, the depresseion of Eh-value of soil after flooding is less remarkable in
Hsinying clay loam than in other soils. So some nifrate-nitrogen can accumulate
in it when ammonium-nitrogen is applied and the soil is flooded for 4 weeks, as
found by the author.9® _

Because of facts that loss of nitrogen as free ammonia is not significant in
usual soil and that immobilization of ammonium-nitrogen does not cause decrease
in total nitrogen, the process of nitrification must be responsible for the decrease
in content of ammonium-nitrogen shown in Figures 2a, 2b and 2c. Denitrification
may follow nitrification in flocded soil, so nitrate-nitrogen cannot accumulate in
large amount excepting in Yilan silty clay lcam and Pintung silty clay loam
flooded for 6 or 7 weeks. The accumulation of nitrate-nitrogen in the soils may be
due to the fact that easily decomposable organic matter decreases as a result of
flooding and conditions become less reductive. The results of earlier inves-
tioators®51Wshow that rapid depression of Eh-value takes place in the 1st
week of flooding period -and the minimum value is attained after flooding for
several weeks, after which the value is practically constant or increases slightly.

The fact that content of ammonium-nitrogen keeps a practically constant and

4
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high level in Taipei silt loam has also been found in previous investigation.*®
This fact must be common to acidic soils, because Pinchen loam behaves quite
similarly in this respect® and it is well known that ammonification can proceed
but nitrification is slow in acidic soil.

From the facts that a large part of nitrogen lost during a flooding period
disappears in early period and that Temarkable decrease in content of ammonium-
nitrogen takes place in the 1st week of a flooding period in soils having high
pH-values, it is probable that nitrification can proceed actively in soil, presumably
in surface layer, immediately after flooding, if conditions are favorable.

Paddy rice is grown two seasons in a year in most part of Taiwan, each season
being about 4 months. The 1st crop season is from February to July, the 2nd
season is from July to November, varying from location to location. Since
fluctuation of temperatures in both seasons is not quite the same as shown in
Figure 1, it is logical to assume that nitrogen loss in both seasons may be different.
But this assumption cannot be confirmed in the above experiment. It has, however,
been shown that the amount of nitrogen loss is smaller in winter months than

in both crop seasons.

SUMMARY

Experiments have been carried out in order to investigate the influences of
temperature on gaseous loss of nitrogen and on changes in contents of ammonium-
and nitrate-nitrogen in some soils of Taiwan under flooded conditions. The soils
used in the experiments are Taipei silt loam, Yilan silty clay loam, Pinchen loam,
Yuanlin clay loam, Hsinying clay loam and Pintung silty clay loam. The soils are
incubated at various temperatures under flooding conditions after adding ammonium-
nitrogen, and analyzed for nitrogen of various forms. The decrease of total nitrogen
is regarded as the amount of gaseous loss of nitrogen. The following results are
obtained:

(1) In temperature range of 10°-30°C., gaseous loss of nitrogen, probably due
to successive processes of nitrification. and denitrification, increases with tem-
perature. - The soils lose 4-10% of total nitrogen including applied ammonium-
nitrogen at 10°C. in 2 months, 11-169 at 20°C. and 16-20% at 30°C. excepting in
Pinchen loam, in which the loss is less than 3% regardless of temperature.

(2) The amount of nitrogen loss is larger in Yilan silty clay loam, Yuanlin
clay loam, and Pintung silty clay loam that -have high pH-values than in Taipei
silt loam having a low pH-value. Pinchen loam which is a strongly acidic soil

loses the least amount of nitrogen among the soils investigated. Liming acidic
soils to a neutral pH-value increases the amount of nitrogen loss very significantly.
These results suggest the remarkable influence of pH-value of soil on gaseous loss
of nitrogen. Although Hsinying clay loam is a2 neutral soil, the amount of nitrogen
loss is smaller in it than in other neutral soils probably because of its low contents
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of total nitrogen and organic matter.

(3) Gaseous loss of nitrogen is active in early period of flooding.

(4) Significant difference cannot be found between the amounts of nitrogen loss
in the 1st and the 2nd crop seasons of paddy rice. But the loss is Ieés in winter

months than in both crop seasons. »
(5) The content of ammonium-nitrogen in flooded soil supplied with ammonium

sulfate decreases rapidly when the soil is neutral. The decrease must be due to
the process of nitrification, which may take place in surface layer of flooded soil
immediately after flooding if conditions are favorable. The content of ammonium-
nitrogen in Taipei silt loam decreases at 30°C., but it keeps a practically constant
high level at 10° and 20°C. Liming acidic soil promotes the decrease in content of

ammonium-nitrogen.

(6) The rate of decrease in content of ammonium-nitrogen in the flooded soils
is about the same at 10° and 20°C. but it becomes rapid at 30°C.

(7) Nitrate-nitrogen does not accumulate very much in flooded soils excepting
in Yilan silty clay loam and Pintung silty clay loam flooded for 6 or 7 weeks.

The experiment presented above was carried out as a part of the project “The
causes of low yield of rice in tropical and subtropical regions.”, which was sup-
ported by Rockefeller Foundation and sponsored by Dr. Shoei-Chyuan Hsu, Director,
Taiwan Agricultural Research Institute. The author is grateful for the support and

the valuable advices to the foundation and Dr. Hsu.
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kept under different conditions
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Table 2. Heading state and the number of grains on diseased panicle
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Table 3. Comparison of brown-rice from normal and diseased
plant (averge of 100 grains)
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Table 4. Relatlon of rice sheath-rot and the other pests
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Table 5. Comparison of the susceptibilities of different
varieties infected by A. oryzac

Al (%) _
% of average & i@ % Variety
susceptibilities

M TAYE > SEALL

471-535

FTES1 > ATITESO% s FRUEFTON » BEIREGS0RE » FEIFII418: 5 11505 5
HEHEEAABR » FBAT4090E » FALTTIE38: » HILTAS5HE

bl > 471634 FEUERSRAITH » (ZORKS t » BIRRSRE» BTUTTESR > A0SR - 11
iRk » TRERITF > BSAIRN > A71-532, A71-547, A71-548, Bifuisik > 1e(27)» il
Ratabanie, 7E(47] > A7I-542, 342359

0.1~1.0

11655 > 2 125 5 »
143> TEET 5

-

BIHU1824% > EHEESIT1ER » FRAR2425% > W45k » BT, S
ZEPRE 5 > AR E280Y » B Rk 6 0% o BEARIE290E
BT 175
1.1~2.0 . R

EIE AL EVRE > & I ES 5 » B4, Rexor Pohple leatx sely, Rinrnradocter,
TR AT » WO RE - WiA7S » HIVRLAS - 471-550,471-551, 7Tl » BEANVEL» SAaHR(T
Ladang Bae Bocboe

ST HEE AR > SRR 478 5%

L5961 » LTI » R 128

2 » BEHE2BHE » HATF20025% »

E2804k » HETIS5%E » Sensho s LIHT147H 5

5428 % » BPEA3E, 5009 8

. o

7o, =
2/':‘))14 > il

FF450%; > BOITFI2UE » S IR115E -

Bt > FIBABAYE » B4t FTLTOUE » ATTATON: » IDNSLIE » FGHELONE » AR 11N

i S B » Cutsuguleul » 35765 2168 » 471-528, SEILISHERL » TERHN -
471-541 5 U5 » 4T1-523, A71-545, JLPG3613, BERR4 4%, B B 2, SEIR{SIpN
> Wiea 43, JiIIAM » FHEALE: Moth3, s » Sks ) EHEALIIL » HE8
18> /KEZAL > 1]1E84HE > TTRRE » AR 5 4TI-543, T2 BE > R-50B, Gl
EAVEL > 3EH0R 2214 WERE > B-11, JLLEARHT, SEERALT 2162 FrHIRIGIT B
U WIS SIS s AL s (s a0nE s 471540, Waghag




JEME 5, FRFLRT» BRbR2LSE , s EITLEY » BLI1274E  Fr
112285 > JAEE2136%E » Z 17855 » JB1E 1 54, HHETER i&i?
15 6 4% as%hlSO%- T HEA2NE » T EABER » FIHE2ANTE , E201

L\J %_F

i

QO

# a$135nbu >

5.1~10.9 9 ZLI55%%» EHHEE4A1SE s SR RIS » b RIL25E
T21, MAl641, 471-537, B-3, @3k » B-6,Thanu, Fji#E » FHMR1761,

MR 1454 » ATI-546, B AT 1487 5 76(92)» 76(99)» 52
» B5jrigiAM > Natala, 471-536, ZEdiii 4, A71-544, 76(74)

RS -

EAEI128%, JeiE 1958, BE18054% , ik 8 5%

19.1~20.9 471-310, FEEAFAS2 > 15/16 Rex, F(T» HEHIR5616 « RS 0A, 471539, B-2,
Kolombo 2549, #%4F > B-1, Hillx Zeith, NC 4

50.10. & BiTHiR333 > FERHTR2299

FN 0y BARTITS S B RS 2 FE iR L
Table 6. Comparison of susceptibilities of Jaeponice type and
Indica type rice plants

f‘ﬂE %’"@ fi & (? ) Degree of disease by %
0 ‘ 0.1~1.0 | 1.1~20 ] 2.1~5.0 ‘5 1~10. 0\10 1~20. o‘zo 1~50.0/ 50.153 -
!
— l i
Japonica type 2 \ 6 ] 14 \ 33 i 25 4 g 1 ’ —
Indica type | 1 20 0 18 | 43 = 13 J 2 2
| ‘ | |

2 BRZBREEE o
A A 2 209 R RERARE S R o IRPUIME SR 2 R R e TANE  Sisk 411 R
GERR) T ATI-535 (FEARi) SE0E 3 AR o MR ib 0.1~1.095%4 30 5iE (B Z&M5510
o ERAS 20 /) o BREERSEE2I~0.0% 2 A& URSTERNERP . BRI,
37.089 » ENEETIES (Y 35.83% 2% o Hk S 5.1~10.0% 21 » Il A ARM £S5 28.09% » FIJE ALK
19.179% » THARE 11~2.09% 2/ » il 11.24% » $5(510.00% o ’E*mﬂf*%g/ui Z IR
e A ARRESYSRTEEL » FIEE RS Th A PRI R 333 AR R2209MIME » HKEm 2 e (REsw
F4E20.1~50.095) 4 H AR 1555 » AERMmzTdRIE335% » Kolombo 1844: 3 Jiff o
WIS 2 MR B ARSI ER RSN Z RN » RERIEIMS WoR 2L » JorE ) H RS2
1 e R B AE 21 ~5.0% 2 o R—i B Z FE IR A 2 RS B AR TR AN 2 B RERR I
&W&iﬁ’ °
T TN I8 Moo 2 B8 A S N 27 B
m%&mﬁzat RNCRA R 6R zm‘a rM}s
BORHRE I A A ‘Bﬁa)ﬁ‘?/ ik o FRTENANE oW 2 HEL : :
TALO5YE AL A T I AR 2 B A B R 2 B4R o RS Iﬁﬁj 2600 » TR R A
A IRER " /A Ful] .“40 NN L(l)h”" ~:?E/Au¥])7‘:z\£r\ (402 /75 Bl ~ iz 2 it
BRI« HrEZe (AORTT) M RIS » @4, ’IW'ZH]E&ZQ'}JEﬂN OISR AH T {ﬂ S
D TR o ()R LL R b i ) ‘“HLJJUIL“'(DH Tl @ SIF A D) N o (IR
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RENE > SR P BT R IR » ()= A Infs i » B RETSRMIR > (6)% R b s
InfE o 2 AR RRZ ERPRAERTET c MABEREER » HInEER 2P Eifek
N2 > @) AR ROMR » EFZ PR AEEIE 0 HP R AIEBNSE P o 4¢ BRI/ N
ARB03 20 > IERL WA AR R L00 5 Z R AS o JHESRInE L o

U~ TEEEHE B BTG R R 6%

Table 7. Occurrence of sheath-rot on differently fertilized rice plants

oonl g g | M Ground firti (kg) SEIE Additional firti [ PSS of  disease
Block No- | N | g P2Os [ 80 10 | & N | gn w0, | AT RS

1 40 60 40 40 — 0.07 1.33

2 40 60 - 40 — 0.19 1.76

3 80 120 80 80 — 0.19 2.17

4 80 120 20 80 49 0.07 2.95

5 80 60 40 80 — . 038 2.17

6 80 60 49 80 m 0.00 4.67

7 o 60 60 ) - 0.00 1.67

8 40 60 60 40 20 0.00 2.25

R L~ S M R 2 B TS R — NS B » T B AR > —
SV ARSI 1 % o (B55 T HE & TR IR 1 %5 » SUPEHE I 2 B A »
G T e B T RS o 9B 2 %5 L b o ST R 2 4 R VR I S A et
IR o B RS T A B B B S SRR I BUS TE H IR B A 5 O
e P (R AR o AR ER A R B A AN o (ELBREAS » M T (1956) 24k »
R 2 TR ARG R R B AL ) SR LI 2 B AR o SR AL PR R AU BB o
SR BRBS L AR 2 R 0 LT R S K SR RPN T A THEAE » A B I 7 12 1 24
B PR 2T IR LR > 2R S BRI 205 o

i L3

KRB SRR HOR 2 R (Acrocylindium oryzae Sawada) 2A:4£)] s Hes
PR RT 2B R 2B R RN E S B AR RN > DIRGRIR Z 8L Bl
o2 AR E A A MM B B R 2 RS R » T ¢
I B R P A B E R e (15°C) iE A (15~28°C) WEETT » JbdayG Ay 10
A P BN e gy 0 1208 AREIRRATGRET] 0

2. WEERARERBEURTL - BRI AR T o BUE A RERIY B o TONE MRS 4 1y 1t
2 R KRR AT ~ I o WK B AR A b 2 SR ATK ©

3. JE L BEMIR BB ~5TH 24 o B T ~21% » MBS
T 2 B IER22~35% ©

4. P20 2 BURTLIE » FEME HARTEERAEZLI~0.0% 2 HIER S » L—eF 2
AR EL N 2 R I AR TS AL P R ) RO R AR AT 2 o
5. RN E FARERE » JLEHRZSHVEI I » SO 2 A3 B thAT s s )y o

1
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SOME OBSERVATIONS ON THE OUTBREAK OF
RICE SHEATH-ROT DISEASE

by
C.C. Cgen & C.C. CaiEN
SUMMARY

1. When the artificial cultures of Acrocylindium oryzae Sawada were kept
either in a cold room with constant temperature at 15°C or at room temperture
(15-28°C), the vitality was greatly affected after 10 months. In fact; the viability
was completely lost after 12 months.

" 9. Heading was greatly impaired by disease, particularly with Japonica type
rice plants. Indica type was rather mild. The healthy grains were much better
than thke diseased ones in terms of length, width, thickness. ’

3. The necks of panicle affected by sheath-rot were respectively destoryed by
borer and yellow dwarf at the rates of 56-57% and 7-21¢94. Diseased panicles free
from other pests were only 22-35%.

4. Varietal resistance was also investigated among 209 rice varieties in paddy
fields. Most of them were damaged at the rate of 21-5.0¢9. The susceptible
varieties were found slightly more in Indica type than in Japonica type.

5. The outbreak of disease increased in proportion to the amount of nitrogen
fertilizer applied. The diverse tendency was observed in the lots using potash

fertilizer.
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A B 9 2
1. BHEYED ST IR T (Pellicularia filamentosa
(Pat.) Rogers) ZEHEMFSE

2

A+ oy #

1}

i

TR (Damping-off) [WFSMRAEMEMMINEBRE S — » A0H ~ FE0E ~ T ~ SERER ISR
YRR  REVENBSE IR Z IR MTERBM O ZRHE » DB EIR S 2 70T s OBk
RS o BEEERIARE BRI I RS0 2 S » Toek B2 TG » BT MR AT » 75
WEERE 1.5 AR Rk » RRRATELO—20% 2] o B4 (S14R) Rt inig s » i
RAPIERHESHOR » SR A 60859 % « BIRTECALE10—35% 2 1) » BLURMRiL T F 3d
» REETETR o

H—HYMHIRERMBERGZAR » BEREZREA61) s [LRTFREY: (Patho-
genicity) 2 ERITE o Fil EEEFAERAOR » 31— 158 ik » TR B R R B
R o Bk BRI IE » WRRE AR > TIEE A o K79k ik
t4e (1962) 2k ) BEWNLL Rhizoctenia solani HBHMEME TG 2 Bl » 312 4 FbiE720
—25°C » (EBHH EHIEERCE 7 RN o FREZ A RERE N RIS » BT ISR R T T
i AN BR B o

JEITRE Pellicularia fllamentose (Patl.) Rogers. WS Rhizocionia sclani
Kuhn BEZRERFIAEY » 3R~ TR~ BBl » 2004 16 e 425485 263 F LI 1E

P RS LR IR o

BRARRREZ Y Z0E  wEM R AR MES®ERES > i Grate (1925)%, LeClerg
(1939, 1941) €589 Luttrell (1929)¢0, Matsumote (1921, 1C32)<11 21, Themas (1925)4) ,
i 4 (1961) SO =gk o 574 (1960) 9 357 3 SRR HE A R BUE 22 A 5 I e B B e B
£2 0 SRIRHTE b 2 AR R S R A2 FIE A B o hﬁ%&%ﬁ“i@ﬁﬂh s B Sz
FEEMTRN I BREE Ei‘lﬁg?réimﬁwifﬁ {LEBYE » VEIRHRHESR » BUFRERRIET o

ABHTE TR A BT R AR B R & b 2 F R BRI R R R SR B R
BR R B A S SR bjjz}(/'\f? o (RS B 7R IR BRI S A A 20 3 o BRBR T
R BT SRR B S R AR SR ) BT 22T B R TC 0 » ok 2 B B g o » BaE
SRR LB AL R HRI o

T RERE E
KPTIEGR A HIRI ek 2 Pellicularia filamentose 8 Witk (Tsolate) B L
» LI SR K BT B B o (ERTEM (solate) /AT
L AR G » S TRA R » R w&am%ﬁﬁi’%%w&mﬁﬁ
L REEZERBRFEEMERAEZAG M0 :UJ ° B
2. EWALCERRIT R AR R L o
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perfin Tk
WO IR 8% P b

K1 Pl R
K2 FISTERER R
K3 FI SRS A

J HZEBIER L B

T ERERERRY: 2R

F HERER Y 58

(o HiRfERgE

U U.S. Regional Pasture Res. Lab. (Trifolium repens NO. 643)

CHZ R H AT AT ATE) o

2. e BURERG UGG » L6 Pk o TR ¢

R P i
S pEsEEEE O
B1 | HEEERk W
B2 | BETRE e .
M | BmEEE
R EkEEEE 2
P CERkEE KT

—~ N Rk R R 2 B

HAMMEEY IR MIE (Empire FEE) » 3HE (RN - S0 R —BRRED
» BENE (ZErPE—BREE) KBGRESE » HALCERERUETEA ~ 360 ~ FH2R ~ RUTEmER. ~ FUL &R
& o SRR 5Y ) W2DAN 2 ARE RIS E L o NEIMAREE KA T 0 LI25R52055 i SRR A
o JRFERY > MR B AR 1 250 0 WSS R A% 0.5 ABAIR o KHELRIEWHE T
#& 171000 FSRBEEE /MR EOKBERRTE o BAME » EERREEKRD > AR UIE Rk
(Direct seedling-inoculation Methed)  7E4) 3> FLERLL 28°CE 1 T4E £ 5 KEU Czapek's
agar bHURIRSZEZ TR 1X 2 cm - SRS AL > 358 2 mm 52 530 RERR24/ N
BERTCCTHRE > — 2RI » B LR o

TR MR A B RN Z B R o

TR BR AR LR A 75 R 2 35 ot (Ejﬁ\ﬁ?}}ﬂ ety (Empire) 4kt » JUE BRI M2
FEF o ZUARBRTEMNM b3 > MEHFRTEES » IR —E B BENE Be e N I » TR ETRR 4=
FIRILT Z M 0 BUBESIEITIR & R Yu e Bk o

ENHFEERHBEITIR SRS P o ;

AR Hongland’s stock solution JlEfitkit= N.P. K. =FER: » BEHHRE
A2 B BRERNE B RN —  ERRTLBIFZ Y MHEARL » M7 KA S » RIREAE RN E
B Z BR 2B HEREE—ENE > BIBEHREE o

VU ~ Pellicularia filaneniosa TNR Bk EHEAE % (Fusion of hyphae) 2% o

RIAWFERI%E drop-cultuere method, }} Potato-dextose agar JNEINZZ A |- »
AN Btk R Potate-dextrose Agar plateZ /i i # 1k Class-ring-moist-chamber
BRI BREW TR WHERZARBIRATAR ©
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Wifkz ity (Fusion of hyphae) fkILfTMAMIEII 4 B > BI5E 2 i/ Perfect—fusion (++)
TEaR Ay imperfect fusion () ¥4 contect fusion (+) BRARKA folding over (-)
s o

F.~ Pellicularia filameutesa TEikREEEHEEDHERE 112 BB o

BTN B B ARRHE R 8L » DR EENE » BIER I A o AT R A% M 7 G (1936)
27k DSz A £ R a pUE 2k (KH PO, 1g-Nacl 1g-MgSo, 1g-CaCoy 1g- NH,NGC,
2g-Dist Water 11) WAiAR/ 90x15mm JERF » FEERESE » BEEEEY 2 mm? PN
WIS A B IR 15 mm 2 #t b > 5t 28°C B4 » f24 (8 B #H¥kRowlins(1933)
a4 % Staining Cellulose with zinc-chlor-iodole #: » TR R O AR R ST« R
% SHEERTOBERG  MHBIE Rk NG o

L7ERE - BRRE R > BB 4% (Type) » B) Typeo: MEE5t » Type 1: EY i gn
FPAREIREL [ NE | FETEER Ye LU Type 2: fKHE (i) LT o TUIRE T B e 2 3T o
R > Type 3: JRpEEEA TRREE | » SUETHERK EUW B IR IEHT K703 o TEmds (Relative succe—
ptible index)® (kR bk 4 Types [EF THIARE L o

Relative susceptible indeex = (Type 02 4k #x 0) (Type L pr i D) (Type 22 #rg % 2)
R Ex 3

(Type 3Z#k#x3) %100

MmO OB R

— ~ N BRI i R
PEEREHIRR 0 DL isolate K1, K2, K3 Mttt Ryl RY » SRR TS 2 B
RN ~ BEE ~ BT ~ AR TEAE 350~ THZE » ATEBIE B o isolate T % AREREIEY
ZIRFEBCLATE YRR - THERIEA Wtk (B isolate U R R) MyAi 2 etk o Wl «
KIGIE ~ FE SR A5 3 25 PR Z AR M e L | o
#= 1 SRR Ir Yz s
Table 1. Pathogenicity of 8 isolates of Pellicularic filameniosa
obtained from various crops.

Host crops

Isolates Peanut f Tomato i Sugar beet Reb feovier pea ‘i ;J)\g;ite feovier ‘ Eel:f] haiar
ki b i T
K2 4t gl Lo i it Ht +
K3 i oW + it | o
J A i ‘ -+ H + l H-

T 4 ik L H H | i

F H 4 S ft + e
C o H + | i
U i + it ; + i | H

Remarks: — disegse index O.
-+ disease index 1 to 20
-i+- disease index 21 to 40.
4 disease index 41 60.
#H disease index 61 to 60.
i disease index 81 to 100.



92 2. Pellicularia filamentosa 12 VikESIFRMHEEYZ Wi F %
Table 2. Pathogenicity of 12 isolates of Pellicularia filameniosa
on various fiber crops.

i { |
Isolates» Jute i Flax Kenaf Cotton \ Sun hemp
K1 i | Wi fh | 4
1 |
K2 {Ht | Hit it i H
K3 W W i | i 1y
T fi ; it i ; it i
¢ i % H - : i H
U T - | It
Bl tih ' At 4 it
B2 i A 4 W it
M Ht ; I it H 1
R i H | - ;e 4 i
P ( O I ; H H# +

Remarks: Same as Table 1.

T BEIE ~ MR A R R B R

TRBRAE L SRR ~ TR R R R bk Uics o AR jR RIBBERR M 0 0gs T ai—
30 (B35 — IR Ha%h » DIEESF 10~ 15 RIS £ i o 30 H MRS BEN SRR W, o S BHR
DK AiE s C~ Tz o

Mz RREHY » RAERBRRMTER » REZ » W/ B RE REARURNE o Ik
K1 fEfgEite 1 B 2 mis s 8043 « EIRZE80% « 15 A HiEmfa MFA A 65.65 » BIRALR
36.369 o

% 3. FiiARBHEBETREAZ G
Table 3. The out break of damping-off caused by Pellicularia filamentose in
relation to the development of jute plants.

Isolates Items investigated Date of inoculation and development of plant
B | e
No.of inoculated plant | 31 37 43 3 18 26 .25
K1 { % of injured plant 80.64 | 75.67 | 100 100 94.44 | 46.18 | 51.51
Disease index 83.87 | 76.57 | 100 100 96.29 | 61.54 | 64.64
- : |
f No.of inoculated plant | 31 44 38 29 |16 22 |27
K2 % of injured plant 83.87 | 52.27 | 94.74 | 100 | 93.75 | 54.54 i 40.75
| Disease index | 88.17 | 56.06 | 95.61 | 100 95.83 | 60.61 i 50.61
No.of inoculated plant | 31 44 55 24 21 20 E 22
K3 { % of injured plant 90.91 97.73 | 94.54 100 61.94 20 | 31.81
Disease index ' 91.51 98.48 | 95.50 | 100 76.19 | 31.66 | 51.50
z | |
No.of inoculated plant | 37 2 40 25 21 20 | 22
T { % of injured plant . 72.97| 58.33| 8&7.5 95.00 71.42 9.52 | 38.09
Disease index 77,47 72.22 92.50 | 97.33 77.77 25.39 | 55.55
] ! i
No.of inoculated plant | 39 39 50 14 |13 23 | 24
C { % of injured plant | 33.33| 61.31/ 75.00| 100 | 69.23 | 39.13 | 54.16
Disease index i 46.15 | 75.21| 80.13 | 109 71.79 | 49.82 | 63.83
No.of inoculated plant | 49 2 49 23 14 27 | 28
U { % of injured plant | 36.73 | 34.48 | 65.31| 100 71.42 | 25.92 | 35.71
Disease index | 42.13 | 42.53| 82.31| 100 90.47 | 33.33 i 46.42
{ !
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* 4 MERWHRBEHRELZ G
Table 4.. The out break of Damping-off caused by Pellicularia
Sfilamentose relation in to the developmont of cotton.

Isolates Items investigated ‘ Date of inoculation
No. of inoculated plant 30 28 22
K1 { % of injured plant 80.00 64.28 36.36
Disease index | 80.43 60.71 65.65
il No. of inoculated plant 4 30 : 22 30 .
K2 { % of injured plant L 50.00 54.54 43.33
Disease index 56.66 56.06 60.00
No. of inoculated plant 29 33 25
K3 { % of injured plant 62.06 52.17 40.00
Disease index 65.65 49.41 56.0
No. of inoculated plant 28 26 24
J { % of injured plant 75.00 42.31 62.50
Disease index 78.57 48.71 70.83
No. of inoculated plant 28 34 ' 25
T { % of injured plant 73.91 55.88 36.00
Disease index 70.23 61.76 48.00
No. of inoculated plant - 23 34 20
I { % of injured plant 69.56 58.82 40
Disease index 73.91 62.74 55
' No. of inoculated plant 33 28 52
C { % of injured plant 69.69 i 50.00 22.71
Disease index 77.77 ; 53.57 27.27
No. of inoculated plant 22 1 22 2
U { 2% of injured plant 45.45 i 45.45 30.76
Disease index 56.06 | 50.00 ‘ 42.31
|

I FEBBUEITREAE S G
 ERERRIEAR ) SRR B ERRERREL . KA AR Rk RA
BREERZ ZRER » IR AR RE o
* 5. @%%‘ﬁﬂvﬁﬁ%ﬁ%ﬁéz%@
Table 5. Effects of nutrition on jute to out break ofdamping-off disease

) Degree of plant infected )
Isolates : ;

—N ] —P ] —K ; Full
K1 i i | i
K2 I+ it | -
K3 Hit it H
U -l 1 +
J HHt it Hi
C H i +
F Rl itk -+

HHlk 4k it -+

Remarks: + Disease index 10-30
- Disease index 31-50
44+ Disease index 51-70
#ff Disease index 71-90
it Disease index 91-100
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M~ Pellicnleria filamentcse RATEHTERE ST % (Fusion of hyphae) Z %z o
PGS FRAE VR 8 TR MEAT DR A T IR % » TR 22 R0 T4 e P B 2 0 1 o A
Ad—FKeodn K1 K3, K1 51 U, K1 8 J, K2 2 T, T 82 U, T 1 J, U W J #57F54:5%
TG MR ER TR EEETRRAZRA
5% 6. Pelliculeria filementosa 8 kkZ AT 4
Table 6. Observation on fusion of hyphae between isolates in the
8 isolates of Pellicularia filamentose

Isolate i K1 K2 | K3 c T U J F
i i
KL | + - A + - - 11
|
K2 ; H- A4l o - + 1k |
K3 ; 1t + 1+ 1k + I-
C | + Rz -+ + -
T ; ‘ 4 — - +
v - ~ i
J | 1+ 1
F d
Remarks: — folding over + imperfect fusion
+ Conted fusion - perfect fussion

[& 1. Pellicularia filamentosa HiHgSHARE -
Fig 1. Diagramatic sketch of fusion of hyphae
A. Perfect fusion.
B. imperfect fusion.
C. contect fusion.
T~ Pelliculeria filameniosa VHERFTEHEESETL A2 12 ISR ©
PR Z AU A 4 B AR et o HmEEDE T R RIS SO o BAIESS
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R A ORI 2 DR RENE R TR 12 B o 3R T 8 » —FORARIEE » -SSRk EmiA
#20.1/10L0F » +F3 i Him B7E0.1/10~2/10 2 ] » H3RRBLIEERE2.1/10~4/102 8] » 44355775
EE A 4.1/10~6.0010 2 » RO RIE 6.1/10~8/10 2/ » R HIEmiAHE 8.1/10
~10/102 [ » &lkp BRERFIMET o
BT YT BHE A SRR AR
Table 7. Broken ability of Pellicularia filamenjosa to cellulose of filter paper

Isolate ]Kl}Kz K3|J T|F|clul

| R BlIBZ’P SIM
l
|
|

Broken ability to

cellulose ¥ + + H + +

+- ' S ol B o | O T B

EER:E X ]

AT R (Pellicularia filamentosa) BHEBE—IRMIEY » (F-—5 02 R
TR o LREHVNESS » £ AR ES A 2 BN R F M2 HE A4S T ame
Ji o BRFIIRAIR 2R 0 RN TR FE48E] 263 Ll L2 i) o

PERR14E kK » L3 G2 Isolate K1, K2 B K3 Sf—Rikie (R4 2 ik M BN e Ho At
FRBS o b5 LB GO RAREME R P S e B b MR TR B 2 2 Bk
Fipkin C BEHL > U BN~ S 20K EYE o BARE » MIES T RRERE TERat%
R Z FEFTRTEA YR 7 0 PLEREESE 25 A o BT SRR 2B R 2 R » MR Mk
4 RIGHARRMERRHRERZFE » ITAER o B2 BRHEERE TS —5 o HRTs
FHRIMERCRAERHATHEARRERE » EMA RS 5 ~15K X MR B® S 2%
JRYE © 4 Isolate K1 7ERIZELF—RIFMEHTEIRAE 80.64% » FEfiHs #S83.87 » %10 [ 5@
75100 » 30 H IR A EHTEIRZ46.15% » iR 161.54 o

Forsteneichner® R7E19314£¥%} Rhizoctonia solari 174 4 (Fusion of hyphae)
BRI o BREFE AT R I LTS e ML AR 68 B R BN 58 2 o 2 L))
K FBAETEY) 8 TR IIE MR & A5 » NREMEIRAREZ S B HAER o ik Kl #m C
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STUDIES ON DAMPING-OFF DISEASE OF FiBRE CROPS
1. Ecological Studies on Pellicuaria filamentosa (Pat.) Rogers
Causing Damping-off of Fibre Crops

by
C.C. Tu
SUMMARY

1. Among 14 isolates of Pellicularia filamenissa, 8 isolates were isolated from the
fibre crops and 6 from other plants. They had the same host range, but the
pathogenicities of these isolates were quite different on various crops.

2. 8 isolates of Pellicularia filamentosa isolated from fibre crops were inoculated
to different growth stages of cotton and jute, they showed different pathogeni-
cites from one another. On cotton, small seedlings stage easily infected. On
jute plants, high disease index was found on seedings 5 to 15 days after
germination, and degree of infection was greatly reduced after this period.

3. The degrees of fusion of hyphae were different among 8 isolates obtained from
the disease plant of fibre crops. However, isolates K1 and C, T and F, K2 and
K3, K2 and T, K3 and U, C and T, U and F could Progress perfect fusion with
each other.

4. Each isolate of Pellicularia filamentosa showed different destructive power to
fiber cellulose, isolate K2 was the strongest one, isolate T, U and P the next,

F and R were the weakest, the other were lower than 209 as shown in
table 6.



M T 9 R B A R

e B

I

— HI

#5.4 (Callosobruchus chinensis Linne) BT HEHEEH Y — > B MY » Kk
T AR ~ BRI S T T REEHEE o AR » FIBE - 885 e R
TR TREELTEARM o UiiA T | INSIEAARE RE TR A ) (AR = A1
FANS H R » AIRERAERY: o SR FENIL » FratakM3gmpiia itk » H19604R 2 25196348
4 HEESRET » 3% 3 ORISR » MENTE » LIBLHER o

— REFERER

L #BEQYBEREETHREZBIZE
R R E NS BRI » RURIRDA S 2 5 ThMEF RIEBILE
BETk ¢ AR b AR AT 0 B AP S AL S B S A B S
SRACECAF R SemE N SEaE R » ik (—5°C) Z2W » TR EURRUH o HIAm B 1e
Bt HRLPIMI AR LG o % FRFFIH10024 53 » A BEEA (A EE8.5cm ~ 1E16.5cm) » 4%
BRAMRTLGURMAL0%E > (EH B BN » AR 4K EERBAEINBRBLTH (100
» IR TR IR » R AL BIEL » FTRARE » T (£1) o ’

K1 IR BRHSETRARE 2B

7 b ® & M
= # WBUE SR (%D
B & % % s 2] ‘

ok g 55 | 64 59 29.0
e I 99 151 117 57.8
B A 0 0 0 0
PN = 8 20 15 7:3
& v} 0 0 0 0
#H B %) 7 16 12 5.9
1k = 0 ! 0 0 0

BlEHER LA R PR RS B E O LB AL Z B BT » B ERE » K

BRI BERES » WL ~ W BAE A SRR L o
2. BERIBRRE

AT BRI © 19604 2 F19 FIEAT A5 —AA PR > ERTEA 5% Bromodan,
5% Alodan (M35 Farbewrke Hoechst AG. [i) » 0.2¢5 Malathion L3R NS4
IR I395% (%KM American Cyanmid Company [1 /) %% 0.2¢ Lindane (ili)if 99.89 (73]
Chemical Insecticide Corporation {F\!) SFPUAE » #—5% LUANIEAIL » (N AW TR R )
» A EAL 1,500 ~ 1,800 ~ 2,000 ~ 2,300 ~ 2,500 70 F s Mo ) » SLFI4E 6 )120 A juAl%Premium
malathion ({& 1 ARSI NS EELEAD DL 121,000 ~ 1,250 ~ 1,670 ~ 2,000 44 UAR H. 4502 )1
FERILES © 1960iE10 H 3 BT 48 RIEEE A2 WA - & 55 Bromodan Jt 55 Alodan ¥




56

FIFIEEL% » & 0.2% Lindane %= s %4LA1 : 1,500 ~ 1,800 ~ 2,000 =B o 196245 3 A
17 [ A7 55 =2k ¥y - 4 5% Bromodan % 5% Alodan %LL1 : 2,000 ~ 2,500 ~ 3,333 ~ 5,000
6,250 ~ 8,333 ~ 12,500 ~ 20,000 & \#8 [t I % ¥ i FREERK 0.2% Lindane 1 : 500 ~ 800 ~ 1,000 ~
1,333 ~ 2,000 ERMELBIBIMNLEK o TEMBREZ SR » BIENBIEm BN » DURRER R (E
Ho

At AR RS AR E LT AR 2 AR A s R NS B 2 T AR DAL
HEGEE o

SRERRIRE ¢ BT AR R T TR o RO IRERIE » TR S B SRR R NN S > BLAEREA
R R A B RRRRF LI (Pleomalus sp.) » BB RER TR TRFLE b » iR
OB SR ELSRITRE 0 HEB KRR TR R - P (-5°C) A » ERERAZE
BIIRIITE o RER BT EIR B - DURT R I BE ST » (& N TR L IR R
y PR FBGE A AT S BETEE S ANRIER - IR EB IS » BRI
AL ©

SRERTFE B SATHM DM » BIAKE L AT HIA S ZBH c E D B s
PLER A BT EREBILS T » (E ISR RE » Bl 6 BN A4S » B 6 B TNEAREN
WACAER R o K WBRES IS | F-REEEBAEZEN VR HBERERALN 0 REEER
30°CZBA8E » ST ~ TR RMRF IS RSP - HeBE B 0 AR PSR A I 1 4% 3
BAR IR » (ER T RER » SRR S 5080 » 3RAME 0 B i gt » PAZ29~
30°CEBMA » AN o FI0H 4 » FTEZINEMMb » BERARILTE » B 53 DI Haais - 4
TR BRI B N ERRE Z I8 R o AR » HEREFNEEMAN » %200
P BRERRIMCE S FTEEPLEE -

RERFE R - TR RIRL » B7EM S TR 2 T BRI - R BEA SRR
y ARIEARE » WA RRE GERRIREIIR T » NS ARSI » WHBsla o
s RS20 AEERZEY] o REE SR RAEAN » Mok TR RIETLR » ML RN
b > BIFEBTERISR T 2 B RIE T cR A 508 o A IR A AT RO P AT s T N R ©
BB GEATRA » #81 ~ 2 BFpeh BBt o AR EREBIREEE » B4k
Mo R EFETEY » EREE ) MUK BERALRSBEGETH L #RFIERT ¢

K2 ETRIPHMERE RO R BB R0

i I e A IR VAN A

il il ( ; 1 /@ H 2 A 6  H
m I T e 9 IR e T s ey o
PP XTSI s | DAMESEI AT oy AT IER A o
s [ e T lmuee 1% s T Tmidn w0 g T

| i
., . 25.0 15030 54| 0 ol5 25|73 ol ols0|28|7| o0 o
55 Bromodad  {| 750 | 55 32!36| 0/ 0|51/30|52| 0| ©0[49|24(109| 0! 0

H |
25.0 |50 (39 /82| 0| o0l51(23/79 ol ol5(3[100] 0 0
5% Aledan 1 50 |21 l% o 0| o051 /25|81 | 0| o0/|54|31/116] 0 0
- 1.3 [48(32)84] 0| 0|46 2346| 3| 2.9|54|25 127 | 121 6.6
0.2% Lindane { 1.0 149 |22 54| 0 049 |21|57| 2| 1.9|51 |29 12313 7.1
, . 1.3 |49 |37 294|123 | 50.0 | 48 | 14 205 | 68 | 64.8 | — | — | — | —
0.2% Malath“’“{ 1.0 |49 |34 1285 1167 | 67.9 | 50 | 22 1535 |157 [149.5 | — | = | — | —  —
Check — | 51|31 331 246 |100.0 | 51 | 15 [257 |105 [100.0 | 72 | 51 731 182 100.0

1% Premium (| 10.0 15019130 | 1] 15|51 26146 91 50.0 ‘

malathion 6.0 | 50|25 80|27 41.5|60 | 2812395 | 52.7
Check — 50|25 305 | 65 [100.0 | 72 51 731 182 |100.0
RN SN S SR . I . i




57

% 3 HUIRBREISEGE R by #h 2 R CHFR AL 3388 5 1 5
B ow AT RSB R R ML R &K
s
) #1 (opm) 6 1 A 8 1 A 12 /8 3
ppm T I A EYViR -
Ty em R0 | em | B0 e 2L | geen | B ppesm] 20 ke
25.0{ 50 21 0 0 46 30 3 1.6 50 23 0 0
15.0 | 48 19 0 0 43 24 1 0.5 50 18 0 0
5% Bromodan 8.0 | 51 24 3 6.7 41 28 28 14.5 50 17 1 0.6
4.0 49 15 6 13.3 44 24 31 16.5 53 20 16 9.2
2.5 i 49 27 21 \ 46.7 43 26 56 13.0 54 26 45 26.0
25.0 | B5 35 0 l 0 48 26 10 7.3 483 12 0
15.0 | 50 22 0 1 0 45 27 18 9.3 49 22, 9 5.2
5% Alodan 8.0 43 | 24 1 22| 46 | 31 18 | 93| 53 | 14 3 | 1.7
4.0 50 11 8 ! 17.9 a7 31 43 22.3 50 14 13 7.5
2.5 45 15 49 i108 .9 43 19 61 31.6 5% 22 57 32.9
4.0 51 34 11 24.4 | 48 24 [ 43 35.2 54 22 86 49.7
2.5 53 33 10 22.2 50 32 164 ‘ 85.0 50 17 45 26.0
0.2% Lindane 2.0 52 31 30 66.7 46 25 129 66.8 55 7 98 56.6
1.5 51 25 31 \ 63.7 ’ 48 19 114 59.1 21 31 227 1131.2
} 1.0 493 18 22 ’ 48.9 | A7 17 44 22.8 52 29 164 | 94.8
e f - — :
Check - i 52 | 20 | 45 [100.0 48 1 20 ; 193 100.0 | 47 l 25 | 173 {100.0
S SRR AT L AN 5 SR s EJ&hélﬁxwaﬂ@ATxmax%&%ﬁ%ﬁu

Wy E I

AL E IR AR

WRERGE i’*‘fiifzﬁﬂﬁﬁfabﬁﬁﬁﬁ@% °

(Z)ﬁﬁhﬁ“'b'fﬂnﬁz;‘fiﬂﬂ% %(ﬁﬂﬁkéﬁ » Malathion ¥yRipEHEEE R 18R
2 2{EH AR BB S 2 1S

T e RO - Premium Jnalafh’on Wl - 2 R%BR 2

PATERRT

[ (2

10

& 1

Tk LIRS P 2 1B

Vs

IR

I E R

962 II1

X1

AIT 19631

oy

i

UIT R - [ ”lf’J"?*;"H'?"ﬁ’J s BRI 0 i
3 o T BE PRI LR AR T

N

TR

b

o

hoAS

@Ay llfad

HBHR T ACA‘WSW"

JIEkE A 50% o



58

Lindane i » 486 8 A% » EFRIFRERET » Mo 20p » Hﬂ%ﬁj\ué‘(&ﬁﬁ 30°CTF
y 15 Mg%/ A EmEREET » Al 7&}70/&40/2 % #25%] c Bromodan % Alodan A
By g > FERRTR 6 B2 B 1% » B T SR EDD R %) Sk AR T3 B R 2 i b

RIS » JLBRERF T 2B EE DR S o 7RI SR BURD &51% » LA1:1,500 ~ 1,800
~ 2,000 He 5 38 » FERRETIR 7 M A 5% » BB B 119909 L |- o

OBHPE IR T 2 B TSR E » BB AR > 5t Lindane By IR 205 (
0.2%) » RRREZ R » KBTI IHEBEZER B el S A R B S 2 A v
BT HE  AIPRIE 2R BERKBEA ©

| = & ]

TG 2B I > DL RS TRSSF » SRR KT~ R 2 e »
BT~ BT ABR R ZHE o B ZVA RS » (LERKBIET » W AR 2 R gy
Fl o BIFE A A M S B A W 5 I TR B 2 4 SRR o

KREEIEEH : Bromodan ~ Alodan » Premium malathion ~ Malathion ~ Lindane s
FA WL SR B 2B S R%T) » I Bromodan 5 Alodan il 7% Ak ) R
f£ » Lindane %ﬁﬁijﬁg » Malathion $& Premium malathion B4 o

TR ammﬁiswmuﬁﬁﬁm’mﬁmﬁﬁﬁ’uﬁmﬁﬂiﬁﬁzﬁﬁﬁ
/ﬂiﬁul“r’" » BRABEH VA 2 RE GG SRR o BTN ES T 5% Bromodan 5%

4 Alodan JgyifE;2—f Bﬂimﬁ? DITEREH 0.4~0.5 2 ilfk » QI seslA s E (1 »
InJ 0 T B 1R Al i i 2 B A o

m 2 F X B

CL) SR ~ BIGEHE ~ Bl » 1956 5 74 A B2 b I B St s o 2
13: 66~700 ‘

(2) fE» 1950 5 Bemitrbsss ST > (IS (3 1 24mtTo

(3 kb : B A A R S S TR AR » c;m%a o

C4) BB BRI » 19245 [ BT ) BEER TRBS = BT % WATAsF kst (=) 1 1 ~120

(B) KEfF » 1924 5 [l st =B 2 villds s C—D o BESRUET o ST T 45 9 5 164 o

o e B Gl G




59

LABORATORY TESTS OF CHEMICALS FOR
Callosobruchus chirensis LINNE CONTROL

.

by

T. LIN

SUMMARY

Callosobruchus chinensis Linne is a serious pest of beans. The damage caused
by the beetles on red beans, green beans, green soy beans, peas, black beans and
peanuts have been observed. Red beans and green beans are comparatively heavy
infested by the pest; soy beans and green soy beans are slightly infested. It
seems that no infestation have been done by the beetles on peas, black beans and
peanuts according to the observation.

Many methods can be employed for green bean beetle controlling, the treatment
of chemical impregnated dusts would be the best under Taiwan’s environment, both
in storage house or at whole sale market.

romodan, alcdan, premium malathion, malathion and lindane have been used
in the tests. Bromodan and alodan are highly effective contact pcisoning for newly
hatched green bean beetles, lindane the next, malathion and premium are effective
only within a very short period. Either 0.4t00.5 kg of 5% bromodan or 5% alodan
impregnated with 1,000 kg of beans can keep green bean beetles away from beans
as well as other storage grain pests.

Low concentrations of the insecticides are not recommendued though they cos
less money. Because the resistance varity will be built up rapidly.
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