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Introduction

Plant pathogens in the tropics and subtropics perpetuate more generations
in"the “same: span: of geologic time: than: those in-the temperate zone. Con-
sequently -greater -chances: for ‘the  former: may be expected to develop new
mutants and different races, The effect of environment; particulaﬂy temperature-
moisture combination and temperature alone, on distribution or:limitation’ of k
many plant diseases in these area is well documented (Wellman, 1962). Hashioka
(1950) - studied the  differences of ‘the mode: of prevalence of the" rice blast
between the temperate and tropical regions. The results led him to conclude that
the prevalence in the temperate region was entirely controlled by the gryowtyh'
of the fungus, whereas in the tropical region the prevalence was largely con-
trolIed by the resistance of host.. From the results obtained in the studies of‘
varietal reactions of  rice to. blast, Ou (1963) suggested that the races of the
fungus occurring in the d1fferent countrles were different since many ]apomca~~
varletxes, susceptible in Japan and Ta1wan were found to be resistant m
Thailand and Philippines. Nevertheless, many indica varieties which were con-
sidered to “be an important source of- resistance for breedmg in Japan and
Taiwan were shown. to be susceptible in the tropics.

In Taiwan, studies on the physiologic races of the blast fungus, Piricularia

oryzae Cav., (Hung and Chien, 1961; Hung et ol., 1961; Chien ef al., 1963; Kou -

et -al., 1963) were stimulated by the field observation madé by Li (1957). He
reported that 5 out of 20 rice varieties tested in the uniform-blast nurserles of -
different locations revealed -a str¥king dlfference in the blast reactions. Tt is
posslble that the temperature and seasonal effects on the prevalence of leaf

_blast ‘are related to ‘the ‘growth of the fungus in this area inasmuch as 34
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monospore isolates of P. oryzae responded differently to the suboptimal temper-
"at‘,ures‘ tested,  This was substantiated by the studies reported here.

.“Materials and Methods

o Thirty  four is’o’lates' ‘of P.oryzae used were obtained from the lesions of
- the diseased leaves collected from several parts of ‘this island {Kou et al., 1963).
Among: the isolates, 11 monospore isolates were collected in ‘the first crop and
23 isolates in the ‘second crop seasons. All the cultures were maintained on

made by cutting the margin of the colonies which were previously incubated
on PDAat 28°C for a week, Inoculated agar plates and containers with liquid
medium were incubated at a given temperature to take the data. - Growth rate
~of the fungus was taken every two days for 10 days following inoculation in
‘P‘e‘t’r‘i plate containing 20 ml of medium with 29 agar.: Amount of growth was
d on the oven-dry weight of the washed mycelial mass in each container
quid medium was applied as the surface’ culture Triplicate was 'made
? for each 1solate tested.

“Results

' F ﬁ‘ect of tempemture on the lmear growth

k T he growth rate of the 34 isolates on potato- dextrose agar and potato-
f‘sucrose agar indicated that the opt1mum temperature for the linear growth

; ‘Was 28°C for all the 1solates obtamed from both crops. At 34°C, however, the

- k;growth of the second crop isolates was superior to that of the first crop

- rlsolates, a though the 1solates showing 1ntermed1ate response . were also found

’ In order to clanfy the results more deﬁmtely, the statlstrcal methods Were
' employed The results (Table 1) indicate that effects ‘of temperature and

re. X, med1um) BC (1solates % medium), ABC (temperature X isolates ‘X
ff,,;fmedi’um) are also recogmzed at the same level, while the interaction of AB
o (temperatur‘e X 1solates) is s1gn1ﬁcant at 5/ level '

‘ To study the response of the isolates to the temperature and the medra,
"t value was computed from diffe
; ‘results (Table Zr shcﬁvs that  th erent growth rates of isolates obtained
from lst and Zhd crops’ are highly significant at 34°C regardless of dszerent
jculture medla used D1fferences of the growth rates between. the 1solates
ﬁ: obtamed from two crop -seasons were - secured by using: multlple range test,

nt temperatures on. different medla The

potato dextrose agar (PDA) at 5°C lRiker aud_ Riker; 1936). The inocula were

; ],at th1s temperature (F1ve isolates showmg significant response are shown in.

edlum are 51gn1ﬁcant at 1% level, and the 1nteract10n between AC (tempera: -

W
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Table 3 shows that response of the isolates from both crop-seasons are the
same at the different temperatures tested, i. e.'28°, 31°, 34°, and 37°C. Comparison
of these temperatures indicated that the temperature of 34°C was more suitable
to distinguish between the isolates obtained from 1st and 2nd crops than any
other‘temperatures examined. o '
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Fig. l; Showing the effect of temperature on the growth of the isolates
of Piricularia oryzae collected in the 1st and 2nd crop seasons .
growing on potato sucrose agar (PSA) and potato dextrose agar
(PDA). ' o
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Table 1. : Analysis of Variance for 3 factors factorial in a
‘. yandomized complete block design.

Sourqe of Variafion . |Sum of squarés Dfergefdegnf £ Mean squares F

Replications 1.120 2 0.560 0.270

Treatments 343,461.020 271 1,267.383 2.366

A (Temperature) 302,165.187 3 100,721.729 414.763%* g
B (Isolates) 17,249,187 33 522.702 2.124

C (Medium) 4,095.079 1 4,095.076 11.803%* ‘
Interaction AB 8,032,979 99 - 81.141 1.551% &
Interaction BC 6,255,254 33 189.553 36.242*%* :
Interaction AC . - . .  485.479 3 161.826 30.941%*

Interaction ABC 5,177,855 99 52301 | - 25.273%

Experiment error T 1535547 742 2.069

Total 344,997.687 815 4,233.104

* 524 significant level
** 1974 significant level

Table 2. Values of t computed from different temperatures on different media.

Medium . Potato dextrose agar Potato sucrose agar’
Temperature (°C) 28 31 34 37 28 31 - 34 37 :
t value . 2.500*% | 1.196 2.888%% 1.392 1129 | 1147 4.197*+ 2.005 :

* 525 significant level
** 197 significant level

- Table 3. Using 'md\ltiple range test to detect the differences of growth rates
between different tempervatures and.- different media at 5% level.

Temperature (°C)
Medium -
37 31 28 34
PDA 1.971 3.451 5.305 7.054
PSA - 0.960 3.042 - 3.735 : 9.809

Effect of temperature on the dry weight of mycelium.
The surface cultures of 10 isolates were carried out with potato sucrose’

solution and potato dextrose solution. Growth of the fungus was based on
measuring' the oven-dry weight of mycelial mass in a 125 ml Erlenmeyer flask
with 20 ml culture solution. Six days old cultures were harvested by pouring
mycelial mass out of flask into a funnel with a filter paper, then they were
throughly washed with distilled water and finally dried in a air oven at 100°C



o V'fcenstant Welght was obtamed

Analys1s of varlance (Table 4) shows that the effects of temper" ]
- flsolate, the interaction between AC (temperaturexmedlum) ABC (temp,ﬁ

' ,><1solate><med1um*), are recognized at 1/ level signification, Whﬂe the 1nte ac-
tmn of AB (temperatureX1solate) is at 5/ level o

Table 4. Analyszs of Va" jance for 3 factors factorzal ina
. mndomzz complete biock deszgn.

Sum: of
Squares

, ; oo e bl Mean
~Source of Vanance ';,Dtegre,esgof« Freedom Squates

 Replications | 00007 ~1=2 | 000035
. Treatments | 11176 | . t-1=79 000141
A (Temperature) | lo784 | . a—1=3 | 03596

B (Isolate) ‘| 00224 —1 0.00248 |
C (Medium) | o003 | c—1=1 | 000232
Interaction AB "7,_'00069_ (o 1) (G-1)=27 | 000025
Interaction BC | 00015 |  (0-1)(c—1)=9 000016
:Interactxon AC ¢ 00025 (a1 (-1)=3 0.00083 S
~ f"Interact;onf ABC | 00036 '(a —1)(b—1) (c—1)=27 | 000013 |

* Experiment error | 00031 (r——l) (abc——l) 158 * '0.00001 |

Total | 1.11121" e rabc——l 239 000464

* 5o significant level
: W 1/ sxgmﬁcant Ievel

The values of t computed from dtfferent temperatures on d1fferent
- {Table 5) indicate that difference 1n ‘amounts of the growth of the 1sol
‘obtained from both 1st and 2nd crop seasons is hxghly significant at any tes

‘ temperature (28° 31° 34" 'and 37°C) regardless of the medla ‘used.

Table 5. Value of t computea,’ jrom dzﬁ’erent tem;bemtures on: d‘zﬁ”erent medz

‘Medium Potato dextrose agar . Potatows:ucrose agar

'EV"'T‘er"}g)erature 31 34 T - ‘ 31

tvalie | 103389**'5 0p47** 1a7118%] 17.2881%*| 13.1355*%| 7.6271%4| 10,

- o ** 1/ mgmy antilevel

By usmg multxple range test the comparlsmn of these tempe,
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Tablé 6. Using multiple vange test to detect the differences of growth rates
- between different temperatures and different media at 5% level.

*~Medium ) Temperature (°C)
i3 IR 28 34 37
PDA 0.0060 0.0122 ©0.0160 0.0204
w3 34 28
PSA 0.0068 0.0090 0.0119 0.0155
Discussion

In Taiwan, the prevalence of the leaf blast has been observed to be more
severe in the first crop than the second crop.. Hashioka (1950) reasoned that
the warmer weather intensified the host resistance in second crop since the
resistance of the host is enhanced in proportion to the increased air and soil
temperatures. However, the experimental data obtained from the -present
studies showed that the isolates of P. oryzae collected in the second crop season
grew better than those collocted in the first crop season, as they were incubat-
ed at higher témperatuae above the optimal range, regardless .of the media

~applied. - This indicates the fact that natural selection may help in the estab-
~ lishment of thermoresistant races of the fungus in the warmer temperature
~when the second c¢rop of rice is grown. :
Edginton and Walker (1957) suggested that strains or geographical isolates
of Verticillium sp. might respond - differently to temperature, though seasonal
changes in feactions of barley varieties to.different races of Puccinia graminis
tritict were small among the races- tested (Patterson ef al., 1957). In this con-
nection, ‘it is worthy to note that Line and Garrett { 1962) proved that isolates
of P..graminis tritici cauld be selected to germinate, infect, and develop at low -
temperature.- However, Bromfield (1961) suggested that the effect of tempera-
ture was most likely in - the host-parasite complex and not on either of the
- components independently. ‘
Henry and Andersen (1948) showed that the length of the incubation period
required fqr highest sporulation of P. oryzae varied with the temperature, the
"cul'ture vessel, and to some extent, with the isolate. Nevertheless, spores
produced at 32°C  developed . short, knobby, abnormal germ tubes. Recently,
Ono (1962). pointed- out that environmental conditions under which the  conidia
of tﬁis fungus produced might effect the virulence of the fungus.: Although
other  factors are involved; température may well be the most im_portant one::
de'terminirig the geographical distribution. and seasonal change of disease occur- -
rence in Taiwan,
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Summary

In Taiwan, the prevalence of the leaf blast has been observed to be more
severe in the first crop than the second crop. It is possible that the temperature
and seasonal effects on the prevalence of leaf blast are related to the growth
of the fungus in this area since 34 monospore isolates of Piricularia oryzae
responded differently to the suboptimal temperatures tested. The isolates
obtained in the second crop grew better than those in the first crop when they
were incubated at 34°C.
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