| STUDIES ON THE GREEN MUSCARDINE ~ - -
‘FUNGUS: INFLUENCE OF METEOROLOGICAL - -
| FACTORS AND INOCULUM POTENTIAL ON = .
I" " THE INFECTION OF METARRHIZIUM -
LANISOPLIAE ON ORYCTES 'RHINOCEROS L,
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‘Tue coconut black beetle, Oryctes rhinoceros .., is subjectto:a -
‘number of diseases due to bacteria, fungi and viruses. - Of ‘the-,
fungus infections Metarrhizium anisopliae affects all stages of the” "
 pest except eggs. Among various factors",;renvironmental.;c‘:on‘-j;‘,’
¢ ditions and the inoculum potential influence the ‘initiation ‘and -~ -~
¥'development of disease outbreaks. Johnpulle (1938) recorded
¥ that exposure to temperature 50° C and above for 5 min inhibited -

& germination of the spores of Metarrhizium. He pointed out that

% the spores had a low thermal death point, but 42° C was definitely

& not lethal to them and some germinated after an hour’s exposure .

£ to 48°C. Again, he recorded that the fungus inoculated -larvae
B-and pupae at a temperature 48°C in compost pits were controlled -

B successfully within a period of 12 weeks. Pospelov (1940) -obser- - .
E:ved in his experiments with the fungus Metarrhizium, on beet weevil ©
B Cleonus punctiventris, that optimum conditions. for the ‘develop-. - .
& ment of the fungus was temperature. range .between 22 and"28°C NRERK
g and 100 per cent relative humidity. * Steinhaus (1949) stated that:." "
rowth and fructification of this fungus are retardéd by the™l. .
$: rays of sun. Nirula (1958) reported that natural incidence of infec-
E: tion due to this fungus on Oryctes increased when relative humidity -

B¢ was high and temperature low. The present paper deals with the . -
& influence of relative humidity and temperature as well as inoculum+: .
& potential, on the rate of infection of rhinoceros beetle. - .0 ]

AR

| MATERIAL AND METHODS - " 7%
- The fungus used for the test was locally isolated froma dead,
Elarva of Oryctes rhinoceros collected from the areas. -adjoining .-
f-Central Coconut Research Station, ‘Kayangulam. Pure culture:’
g of the fungus was prepared by single spore isolation and multiplied

“ if?"- “s' Central . Coconut Research Su(ion‘, Kayinzlilam, Ochira,A Kerala ‘S(ate,ﬂ
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by .cultivating in sterilized potato slices contained in flakes fof(,
days. The fungus growth on the surface of potato was scraped
out by means of sterilized scalpel or spatula. g

Experiment 1.—The inoculum was mixed with air-dried cow;
dung contained in mud pots (Size 18" x 18" at top) at the rate_off
1 g of fungus inoculum to 5,000 g of cowdung. Fifteen third instaj
larvae of the same size collected from identical condition in thej
field were introduced into the inoculum in each pot. The pot;
were kept under a thatched roof in the field. 250 ml of water way
added to the inoculum in the beginning of the experiment to keep]
it moist. Control pots had all these conditions except the fungus}
inoculym. There were three replications at each of the seven trials3

* carried out during the different periods of the year with varying}

- of grubs were made and dead larvae were removed from the pots]
. each day soon after observation. Observations were recorded]
till all the grubs were dead in the treatments. Temperature ang;
relative humidity were noted daily. Temperature of the cowdungj
was also recorded. Death due to fungus infection alone was calci®}
lated by adjusting natural mortality by Abbotts formula. il
Experiment. 2.—Three trails were conducted as mentioned;
above with the different doses of inoculum. viz., 1g, 0-5g,0-25g}
0-125 g, 0-0625 g and 0-03125 g to 500 g of dried cowdung}
Weather data during the period of experiment were also noted. s

RESULTS AND DISCUSSION

Experiment 1.—In this experiment, considering the rate, off
mortality on 10th day in the different trails it is scen that the pers
centage mortality is positively correlated with the average humidity}
and negatively with temperature (Fig. 1). Temperature of, the
" ‘cowdung was found to be more or less the same as the atmospherjd
- temperature and the moisture level in the pots at the beginning;
. of the experiment was the same in all the trials. The meteorological
“factors were seen to influence the mortality which sets in 3-6 dayg
“ after inoculation, with increasing trend from 7th or 8th day. From]
 7th to 11th days after inoculation the rate of mortality was compara;
- tively high, and about ninety per cent death occurred by the thig}
teenth day. The data indicate that seven to ten days are necessary
_* to establish high rate of infection, although death may occur ey
- from 3rd day onwards depending on favourable factors promoting

infectivity of the pathogen (Table I).
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Fi1G. 1. Correlation of meteorological factors to mortality of Qryctes grubs
treated with M. Anisopliae. _

In the seventh trial, 4-6 per cent mortality was observed on
: 3rd day and all the grubs were found dead .by the thirteenth day, - .
-in which case high humidity and low temperature acted together to
* raise the mortality rates. But in fourth and fifth trials, the rate

- of mortality is comparatively low, i.e., mortality begins only on 5th .

# day, less than 50-0 per cent even on 10th day .and maximum |
“mortality was obtained after only 16 and 17 days respectively, -
¢ Low humidity and high temperature are attributed to this. 100

' per cent mortality was not attained even on 17th day in fifth trial

 because of the high temperature and low humidity during that -

: period. There were not many differences in mortality rates bet-
.ween the trials one and three where the temperature and humidity.
were also more or less the same. The mortality rate of the second *
. trial was steady upto eighth day and then suddenly increased..
.. It may perhaps be due to the prevailing high humidity and low
' temperature during the latter half of the experimental :.period. -
" Table TI indicate that the percentage of infection is directly pro- .
“portional to average maximum relative humidity and 'inversely’ .
» proportional to average maximum temperature. The percentage - o
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TaBLE I

" , Mateorolog:cal data (Temperature. and Relative lmnnd:tv) a therc T
%i;-‘ S ‘ _ amsophae at

iDays . ., ‘Replicationl’ . .. Replication Il °

T~ Mc  RH T
7 31417700 T 99 318

314 0.0 95 319
39 00 95 320
289 .-227 9i 318 4
290 t22 0 89 322
312 'r"2-4" 91 317
305 73 - 99 31-3
29-5 ° 10-0 " loo “29-4
307 385 91 304
312 757 98 28+6
312 - 838 97 293
316 944 9T 294
| “m:u 6 "97'-3 100 263
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tage mortality of Oryctes grubs due fo the ﬁmgus Metarrhlzlum c | }

i105OOOgofcowdung . SRR B 5
Replication v Replication v ch\i&hﬁdﬁ V[ Repheat:on VII m
Mc RH T Mc RH T Mc . RH,. T ""Mc RHET v

0-0. 83 294 0-0 99 333 00 -9 i -1
fb-o 87 31:1 0-0 98 34-6 ’“”0-0”“‘1100";,-»h
0-0 8 32.5 0-0 8 336 0-07 97
22 9 323 00 8 326 46 97
46 97 315 46 89 340 47 97 294 1 1
41 86 324 70 93 323 47 87 ‘
98 99 330 7.4 92 334 95 97 304 196 95 30-2:
25 98 299 10-1 96 336 14-6 87 321 28-57 .96 "30-97,
37 95 323 18-0 94 339 25:0° 100 319 43':-'4 :‘:ﬁéif’:jfi()_-g?i
473 82 33-5 31.5 95 34-1 5627 9T ""31 7" so s~f 1oo 266

39 96 33.5 552 95 33-1 T1-0 94"_328 878"";‘"
2.9 91 33-5 80-5 93 33-7 861 98 319 935 *100 29-6,;
57 100 33-8 82:4 9 36-4 942 99 3l-4 1ooo gy 29-9_;g‘=
82 91 331 85-3 84 35-4 1000 87 3I- 7. L .

2l

¥-0 97 309 90-9 88 34-6
fi‘o-o. 100 32-4 93-7 90 356 .. . .. ..
B L 968 91 M3 L. L. B
b A | -
lT-= Temperature °C (Maximum). : e L
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of infection’ (56-2 per cent) remains slightly above the medium3
level in sixth trial since the temperature and humidity are not tq'

g

low and high respectively from the mean.

TasLE 11

* Correlation of meléorological Jactors to mortality of Oryctes grxib;,a‘

it

E Tempe- " Relative Percentage
. Repli- = . rature°C. . humidity mortality e
.7 cation (Avecrage (Average on 10th day :g
Lo . maximum) . maximum) (corrected) . }fu_g
o 30-9L 95-5 H 67-5H g
TR .30-4L 96-7H 75-7H 2
rre 3 31-TL 95-9H  68-4H i
4 32-3H  92:6L 41-3 L E
5 "34-0H  91-SL 3154 E
6 316 L 95-4 H s6-2MH %
© 7 7 30-0L 97-5H 80-5 H

Mean 32-0 94-5 156-0

H=High - M =Medium L=Low. .

. " Experiment 2.—Besides the environmental factors, the quantity’
of inoculum appears to be equally important in determining the
severity. of disease. Even when the climatic conditions are favour-’
- able for disease incidence the rate of mortality is to a large measure,
dependant upon the inoculum potential. 50 to 78 per cent morta--
lity was obtained on 10th day in treatment with higher doses of;
inoculim whereas only five to eleven per cent was obtained,
" in lower inoculum.. Mortality reached only upto 35 to 50 per cent!
even on 50th day where the quantity of inoculum was low. Even,
when the humidity and temperature are favourable for the fungus;
infection in first and second replications of the second experimentfﬁ
mortality reached only about 50 per cent even on 15th day in the?
treatment with ‘lower inoculum, whereas, 100 per cent mortalitﬁ

)
g
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" was obtained in the higher inoculum treated ‘on the same: day -

~to.2Ist day in the treatment of lower doses of inoculum.-. Due ¢ .
" to adverse effect of temperature and humidity to fungus infection.
. in third replication of the second experiment: thé duration of time -/
+'to obtain 100 per cent mortality also extends.

(Table 1II). Complete mortality could be obtaifed only on 19th: ~

v

A Y

TasLe IIT :
*" Percentage mortality (corrected) or Oryctes grubs at. different doses '
© of _inoculum. Metarrhizium anisopliae ‘and. weather. data ‘during . .
the period of observatiom’ " :.. Cpareih 0
‘ ’ Doces inoculm : ' - kw’e"ime; data _
Days - — —
fons | g ket : . e Tempera-| - y1ymidiiy
oos | weatment | 1z 0.5 0-25g 0-135¢ 0°05% Zio-03125 g| "¢ O | average
| AT Cih versgs | maximum
& e B aximomy Lo .
o Day" |
i o
Er 3rd 100 100 ©0-0 00 00 00 .
8 Tth 91.0 210 158 105 53 . 63
B 10th na.2 61-1 44-4 278 -l 6-5°
8 13th 0i-1 88-2 70-6 53-7 352 235
1 15 11000 938 81-3 €28 800 438
2 17th .. 1000 93-3 867 60-0 533 .
. 18th . .. 1000 100-0 867 _ 80-0
‘.E' ‘g‘h .o .o . .o ]N'o “ 93'0
2 20th . — . .- 100-0
3rd 100 60 50 00 00 0-0 .
Tth 2s.3 210 105 105 53 5-3
10th 77.8 067 389 3R 167 11-1

13th | 88-2 B82:4 64-7 412 235 1718
156th 100-0 100-0 93-8 68-7 ss-2 . . .50-0.

17th . .. 1000 93-8 ¥l-2 . 687

18th . . .. 1000 93-3 ~ 887 [

18th .o .e C ee .- 100-0 - 100-0 -

3rd 5.0 50 00 03 00 . 00 o N
Tth 158 138 10-5 5-3 5.3 13 FAEar IR
10th 50-0 44-4 2333 187 111 53 SRR ST Ve
13th $3.3 725 535 339 232 16-7 IRSIEARE INSE L
15th 04-1 88-2 76-5 588  43-0 "35-2 N A
17th 1t0-0 100-0 833 60 (83 683 SR TSR,
18th . .. 038 816 813 2.0 | 323:. |5 92
19th . .. 1000 93-3 867 8.7 | ., o e
20th . .. ~jlon-0 100-0 °©  93-0 AT

2llt . oy - .o »e .e e lw'o ) v




: observatxon made by Nirula (1958) in the field that the disease isj%

various trials. Thus, it is to be interpreted that the mﬂuence},

= ilii
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'From the various replications of the first experiment, it'is‘
rate of .mortality of the grubs. This is in accordance with the 38

more prevalent during south-west monsoon period. 15 to 20§
per cent mortality occurs in the control series on 10th day in the?

of weather alone is not the determining factor on the mortality. ';‘:
of grub population. On the other,_hand, inoculum potential also %
appears to play an important rcle. The influence of weather factors?"
appears to have direct effect in increasing the activity of the patho- g
gen ratherthan predisposition of the grubs to the infection. In%d
-other. words,  the favourable weather''conditions directly :boost
up the pathogcmclly of M. anisopliae. The fact that the inoculum %
potential is the determining factor in the rate of spread of disease
is indicated by the data. The data is suggestive of the fact thatj
ilder favourable weather conditions, M. anisopliae can build up: i
its potentiality and take the role of a virulent pathogen and, cause 3

demics _particularly, in the Jlarval population. The results of 4

iese trials -indicate the possibility of building up the population g
Qf this“fingus in Oryctes-infested coconut gardens as a measure E
of biological control in the immature stages of the pest in its breed- |

_ing places which, would break a connecting link in the life-cycle -

"~ anisopliae, rather than predisposition of the grub of Oryctes rhmo- b

e

of the pest .‘, “‘ s - ll M2 e " ¥ . {"
Beis SUMMARY . ¢
3 1A | R ve ] ;:

. Favourable iséather’ cOndmons (low temperature and hxgh
humidity) and h;gher quantity of inoculum potential have great {
influence in increasing the activity of the-pathogen, Metarrhizium *

..-u-%’—“‘v, Thide XN

ceros to the infection.
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