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Introduction

The sugarcane leaf hopper (Pyrilla perpusilla WALKER) is one of the most serious pest of sugar-
cane crop in almost all the parts of Indian sub-continent. It often occurs in epidemic proportion
and accounts for heavy losses to cane growers and sugar industry as well. Fortunately this pest
is known to be attacked by a large complex of natural enemies including the egg parasitoid, Cheilo-
newrus pyrillae MAxI (Encyrtidae: Hymenoptera) in India. Few workers like MULIviL and Laks-
nAMANAN (1942) and NaravanaN and Kunpax Law (1953), although, had realised the importance
of this egg parasitoid in the population fluctuation of Pyrilla in sugarcane fields, nothing is known
so far about the effect of any physical factor on the various life processes of this parasitoid. In
order to explore the possibility of its use as bio-control agent, attempts were made, for the first
time, in the present study to gather information about the effects of two important physical factors
like temperature and relative humidity on the progeny production and sex-ratio of C. pyrillae and
the results so obtained are presented in this paper.

Material and methods

Parasitised eggs of P. perpusilla were collected from the sugarcane fieldsandparasitoid
adults emerged from such eggs in the laboratory were used for experimental purposes.
Five pairs of freshly emerged adults of C. pyrillae were isolated from its stock culture
and released in a glass rearing tube (10 X 3.75 cm). Three such tubes were prepared
and kept for study at each of 27 combinations of constant temperature and relative
humidity. Altogether, there were nine test temperatures viz; 15, 17.5, 20, 22.5, 25,
217.5, 30, 30.5 and 35 + 1.5°C and for each of these temperatures there were three
regimes of relative humidity viz; 50, 70 and 90 percent. Adult parasitoids in each
rearing tube were provided with sufficient number of freshly laid eggs of Pyrilla for
parasitisation and were fed on sucrose solution (10%). Open ends of these rearing
tubes were closed with fine muslin cloth pieces. The host eggs for parasitisation and
diet for feeding of parasitoid adults were renewed daily till all the parasitoid adults
died in a rearing tube. The host eggs after subjecting them to overnight parasitisation
were withdrawn from respective rearing tubes and were examined daily to record the
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number of healthy as well as parasitised host eggs, on the basis of symptoms that ap-
peared externally in them. The fertility of female parasitoid was measured in terms
of the average number of host eggs that displayed the symptom of parasitisation due
to a single female. Total number of parasitoid adults emerging from the parasitised
host eggs and the number of males and females in a total emergence were counted to
work out the percentage of adult emergence as well as the relative proportion of two
sexes at different test combinations of temperature and relative humidity. Data, in
percentages, on adult emergence and proportion of females were subjected to angular
transformation and those on fertility were transformed to N + 1 before analysing
them statistically.

For maintaining constant temperatures, B.0.D. incubators were used whereas
desired levels of relative humidity were obtained in desiccators by using different
concentrations of potassium hydroxide solution following the method of Soroman
(1951).

Results

A. Fertility of female

From the data given in Table 1, it is obvious that C. pyrillae reacted sharply to
different levels of temperature but its responses to varying levels of relative humidity

Table 1

Fertility (Mean number of parasitised host eggs/female) of Cheiloneurus
pyrillae MANT at various combinations of constant temperature and
relative humidity.

Temperature Relative humidity (%)
° Mean
(£ L5 °0) 50 70 90
15.0 0.00 0.00 0.00 0.00
(1.00) (1.00) (1.00) (1.00)
17.5 3.30 3.73 3.73 3.59
(2.07) (2.18) (2.17) (2.14)
20.0 24.20 24.67 24.45 24.44
(5.02) (5.07) (5.04) (5.04)
22.5 25.77 25.53 25.57 25.62
(5.17) (5.14) (5.15) (5.16)
25.0 17.40 16.93 17.73 17.36
(4.29) (4.23) (4.32) (4.27)
27.5 10.80 10.43 10.47 10.57
(3.43) (3.38) (3.39) (3.40)
30.0 4.00 4.00 4.36 4.12
(2.24) (2.23) (2.32) (2.26)
32.5 0.00 0.00 0.00 0.00
(1.00) (1.00) (1.00) (1.00)
Mean 10.68 10.66 10.79
(3.02) (3.02) (3.05)
} Temperature | Relative humidity | Interaction
[ (A) (B) (A) x (B)
C.D. (P = 0.01) | (0.52) ‘ * *

* Not significant
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ranging from 50 to 90 percent remained almost alike. Its fertility rate was the maxi-
mum (25.62 eggs/female) at 22.5 £ 1.5°C. Any deviation in temperature from the
optimum i.e. 22.6 £ 1.5°C, led to reduction in the fertility of this parasitoid and as
such the lower and upper limits of the temperature at which the parasitoid female
ceased to lay eggs were 15 and 32.5 £ 1.5°C, respectively. The second and third fa-
vourable temperatures, from the parasitoid’s fertility point of view, were around 20
and 25°C, respectively.

B. Emergence of parasitoid adults

Effect of rearing temperature on the emergence of parasitoid was quite conspicuous
but variation in the relative humidity, over a wide range of 50 to 90 percent, did not
cause any significant difference (Table 2). The rate of parasitoid emergence, on an

Table 2
Mean percentage of adult emergence of Cheiloneurus pyrillae MANT at various
combinations of temperature and relative humidity.

Temperature Relative humidity (%) L
‘ 5 T . Mean
(£ 1.5 °C) 50 | 0 | o0 |
17.5 se2 | 831 83.3 83.5
(66.64) (65.82) (65.58) (66.01)
20.0 94.8 95.1 94.7 94.9
(76.93) (77.23) (76.72) (76.96)
22.5 93.1 94.6 94.0 93.9
(74.86) (76.67) (75.88) (75.80)
25.0 91.0 90.3 90.1 90.5
(72.55) ‘ (71.99) (71.79) (72.11)
27.5 77.9 748 78.4 77.0
(61.98) | (59.87) (62.31) (61.39)
30.0 60.0 | 60.7 60.2 60.3
(50.79) 1 (51.16) (50.87) (50.94)
Mean 835 | 831 83.4
(67.29) 1 (67.12) (67.19)
] Temperature |Relative humidity | Interaction
(A) (B) (A) x (B)
C.D. (P = 0.01) ‘ (1.95) l * *

* Not significant.

average, was the highest (94.9%) at 20 £ 1.5 °C followed by 93.9 percent at 22.5 4
1.5°C. With the further rise in rearing temperature above 22.5°C there was a cor-
responding decline in the rate of adult emergence and its minimum value i.e. 60.3 per-
cent was obtained at 30 + 1.5°C.

C. Sex-ratio

The ratio between males and females of C. pyrillae that emerged from the parasitised
host eggs was found to vary remarkably with the changes in rearing temperature but
it remained almost unaffected by variations in the relative humidity from 50 to 90 per-
cent (Table 3). In general, there was a decline in the relative proportion of females as
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Table 3
Mean percentage of females of Cheiloneurus pyrillae Mant produced at various
combinations of temperature and relative humidity.

Temperature “ Relative humidity (%)
& 1 T Mean
(£ 1.5°C) J 50 | 0 | 90
17.5 795 796 | 79.6 79.6
(63.14) ‘ (63.17) (63.16) (63.16)
20.0 79.4 ‘ 78.6 79.5 79.2
(63.02) | (62.49) (63.15) (62.88)
22.5 78.6 ’ 78.7 79.7 79.0
(62.46) [ (62.50) (63.25) (62.74)
25.0 69.7 1 69.7 70.6 70.0
(56.69) “ (56.56) (57.22) (56.83)
27.5 66.2 67.8 66.6 66.8
(37.81) | (55.47) (54.74) (56.00)
30.0 60.0 | 564 55.5 57.4
(50.97) [ (46.66) (48.18) (49.27)
Mean 72.3 71.8 71.9
(59.01) ‘ (58.14) (58.28)
J
1Temperature ‘ Relative humidity | Interaction
| (A) (B) | (A) X (B)
C.D. (P = 0.01) (2.07) ’ * | *

* Not significant.

the rearing temperature increased from 17.5 to 30 + 1.5°C. There was, however, no
significant difference in the relative proportion of females, which varied from 89.0 to
79.9 percent at temperatures falling between 17.5 and 22.5 4+ 1.5°C. The percentage
of females, on an average, was found to be the minimum (57.4%,) when the rearing
temperature was kept at 30 + 1.5°C.

Discussion

Findings of the present study revealed many interesting and useful information,
hitherto unknown, about the reproductive biology of C. pyrillae in relation to tem-
perature and relative humidity.

Temperature was found to influence the fertility of C. pyrillae whereas the relative
humidity did not produce any remarkable impact. Lower and upper extremes of tem-
perature beyond which the parasitoid female ceased to lay eggs were 17.5 and 30 +
1.5°C, respectively whereas the optimum temperature for getting maximum fertility
was found to lie around 22.5°C. Complete loss of fertility at or above 32.5 + 1.5°C
may be attributed to failure of mating and non-production of fertile eggs due to rest-
lessness and extreme mobility in both sexes caused by high temperature as it was
observed in the present study. Reduced rate of fertility with the decrease in tempera-
ture below the optimum level is probably due to reduced metabolic activity and com-
plete suppression of oviposition at or below 15°C is obviously due to the complete
loss of activities in either sexes. From these observations, it thus, becomes clear that
C. pyrillae is able to breed over a very narrow range of temperature i.e. from 17.5 to
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30°C but its breeding activities remain unaffected by variation in relative humidity
between 50 and 90 percent. Furthermore, a temperature around 22.5°C seems to be
optimum for the maximum egg laying of this parasitoid in the laboratory and hence it
could be expected to breed in the field only when such physical conditions exist
therein.

Differential effect of temperature on the rate of adult emergence may be attributed
to the differential rate of mortality among developing parasitoids at different rearing
temperature. Such effects were observed in the case of certain other egg parasitoids
like Trichogramma evanescens minutum RILEY and Trichogramma fasciatum PERKINS
by PrADHAN and PEswaNT (1954) and Ram and SHARMA (1977), respectively.

The sex-ratio of O. pyrillae, like that of its fertility and adult emergence was also
greatly influenced by temperature and not by relative humidity. As the sex-ratio is
known to be an important population growth parameter, effect of various factors
including the temperature on it has been the subject of studies in insects of economic
importance. Possible role of temperature in influencing the sex-ratio of an egg para-
sitoid, T'. evanescens was first explained by LunD (1938). According to this author, the
maximum number of parasitoid females emerged at 25°C and any deviation from it,
lowered the relative number of females due to differential stimulation or inhibition of
copulation or oviposition rate. In similar way, the role of temperature in influencing
the sex-ratio of C. pyrillae may also be explained.

From the experimental results discussed above, it becomes clear that the egg para-
sitoid, C. pyrillae is very specific in its temperature requirement while it is able to
breed and develop over a wide range of relative humidity. These findings may be
utilised in raising the mass culture of this parasitoid in the laboratory and in making a
guess about its fate under a particular set of temperature and humidity conditions
prevailing in sugarcane fields.
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Summary

The natural population of the sugarcane leaf hopper (Pyrilla perpusille WALKER), one of the
major pest insects on sugarcane in India is regulated by alarge complex of natural enemies, theegg
parasitoid Cheiloneurus pyrillae MaxT being one of them. Effects of controlled temperature and,
relative humidity on progeny production and. sex-ratio of this egg parasitoid are discussed for the
first time. This parasitoid is able to breed and develop over a wide range of relative humidity but
it is very specific in its temperature requirements. Its breeding activities may increase or decrease
depending upon the temperature. Lower and upper extremes of temperature within which this
parasitoid could continue to breed were around 15 and 30 °C, respectively. From the fertility point
of view, a temperature between 20 and 25°C seems to be suitable for it but a temperature at
22.5 4+ 1.5°C is preferred. Rearing of this parasitoid at 20 or 22.5 + 1.5°C proved to be most
advantageous for getting the maximum rate of parasitoid emergence. The relative proportion of
females increases with the corresponding decrease in temperature from 30 to 17.5 4 1.5°C, and
at all the temperatures, the females outnumbered the males. Taking all the points into considera-
tion, for better multiplication and development of C. pyrillae, a temperature around 22.5°C needs
to be maintained, whereas the arrangements for maintaining the relative humidity may not be
needed.
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Zusammenfassung

Die natiirliche Population der Zuckerrohr-Singzikade (Pyrille perpusille WALKER), eines der
hauptsichlichen Insekten auf Zuckerrohr in Indien, wird durch einen groBen Komplex natiirlicher
Feinde geregelt, zu denen auch der Eierparasitoid Cheiloneurus pyrillae MANT gehért. Zum, ersten
Mal werden hier die Auswirkungen von Temperatursteuerung und, relativer Luftfeuchtigkeit auf
Nachwuchsproduktion und Geschlechterverhiltnis dieses Eiparasitoiden ercértert. Dieser Parasi-
toid kann sich in einem breiten Bereich relativer Luftfeuchtigkeit fortpflanzen und vermehren,
ist aber an sehr bestimmte Temperaturbedingungen gebunden. Seine Fortpflanzungsaktivitit er-
héht oder vermindert sich entsprechend der Temperatur. Die untere und obere Temperaturgrenze,
innerhalb deren sich der Parasitoid vermehren kann, liegt etwa bei 15°C bzw. 30°C. Hinsichtlich
der Fruchtbarkeit scheint eine Temperatur zwischen 20°C und 25°C férderlich zu sein, aber eine
Temperatur von 22,5°C 4- 1,5°C wird bevorzugt. Die Aufzucht des Parasitoiden bei 20°C oder
22,5°C + 1,5°C erwies sich am giinstigsten zur Erzielung einer maximalen Vermehrung. Der rela-
tive Anteil der Weibchen erh6ht sich bei entsprechendem Absinken der Temperatur von 30°C auf
17,5°C £ 1,5°C, und bei allen Temperaturen tberwiegt die Zahl der Weibchen die der Ménnchen.
Zieht man alle Faktoren in Betracht, so sollte zur besseren Vermehrung und Entwicklung von C.

pyrillae eine Temperatur um 22,5°C eingehalten werden, wihrend Vorkehrungen hinsichtlich der
relativen Luftfeuchtigkeit nicht erforderlich sind.

Pesmowme

O06beM ecTeCTBeHHOI IOIYJALMH TPOCTHHROBOIH mepdeli murans (Pyrilla perpusilla
WALKER), ONHOTO M3 CaMBIX DPacHPOCTPAHEHHBIX HACEKOMBIX Ha TPOCTHHKe B VHmnu,
peryjiupyercs OOJbIIAM KOMIITIEKCOM eCTeCTBEHHBIX BPATOB, K KOTOPBIM OTHOCHUTCH
n napasuroun Cheiloneurus pyrillae MaNI. BriepBpie o0Cy:gaeTcsi BIUAHWUE peryiIu-
POBAHUA TEMIIEPATYPBI M OTHOCHUTeJbHOM BJIA*KHOCTM HA ITPOU3BONCTBO IIOTOMCTBA U
COOTHOIIEHIE II0JIOB 9TOTO Mapa3uTOUIA AUL. ITOT IAPABUTOU AUIl MOKET PA3MHOMKATHCA
B IIMPOKOM [HAla30He OTHOCHUTEIbHON BIAMKHOCTH, TpebyeT, OQHAKO, OIpemeseHHBIX
YCIOBUIl TeMIlepaTypel. AKTUBHOCTb €r0 Pa3MHOKEHUs TOBBIIAETCA WM CHUKACTCA B
COOTBETCTBMM C TeMIIEPATypOoil. BepXHsAS U HUMHAA TeMIepaTypHble TPAHUILI B NIpee-
JlaX, KOTODPBIX IIapasUTOUN MOsKeT DasMHOMKAThCsA, paBHB Opumepuno 15° umam 30°C.
Temneparypa ot 20°C mo 25°C, raskercs, 0JaroNpUATCTBYET ILIOTOBUTOCTA, HO Ipe-
nmoururesrbHad Temieparypa 22,5°C 4+ 1,5°C. PasBegenue napasutoumos npu 20°C min
22,5°C 4 1,5°C oraszajgoch ONTUMAIBLHBIM s NOCTIKEHUS MARCUMAJbHON Crellenm
pasmuosxeHus. OTHOCUTeJbHAdA HOJA CAMOK IOBBILIAETCS I[IPU COOTBETCTBYIOIIEM CHH-
menuu rtemreparyp or 30°C mo 17,5°C 4 1,5°C. Ilpum BceX TeMmeparypax KOJUYECTBO
CaMOR IIpeBbIIIaeT KOAMYECTBO caMIoB. C ydyeTroM BceX (PaARTOPOB A YIyUIIeHHUs
pasmHOKeHNA U passutusa C. pyrillee peroMeHgyeTcA COOIIONATL TEMIIEPATYpPy OK.
22,5°C, a Mepbl peryIMpOBAHUA OTHOCHUTEIbHON BI2KHOCTH BO3AyXa He TPeOYIOTCH.
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