Flight Rhythms of

Aphids at Suwon

Woon Hah Pajk!, Uhn Boong Paik? and Jae Jun Shim3

it may be of use to know the flying rhythm of
aphids for the siudy of aphid biology aad establish-
ment of effective control measures of aphid vaciors.

To .invesxigate ihis, hourly counis of aphid cate-
heswere ‘made using "Yellow Traps”, which were
set on the lawn souih of {he main building on the
camhpus ai Suwon.

Two iraps were operaied for 5 successive days
in June and 3 days in Ociober in 1967. Since the
resulis were somewhat different from ihose of John-
son and Taylor (1957),

out in 1948 for 15 days in Sepiember.

anoiher irial was carried

A bimodal curve of numbers depariting during
the day with no flight at nighi is a common featyre
of such populaiion [see Johnson (1954) and Johnson
and Taylor(1957)3 ¥ Fig.|.
such bimodal form is not clear (see Table 1). 3

However, at Suwon,

The distributions of numbers of aphid flight in Ta-

June, 1967. The frequency of numbers of flights on
17 June may be due i0 sudden change of environ-
mental factor, in this case, a shower followed by
strong sunshine 3:%% (Fig. 2). During the poriods,
predominani aphids were Cervaphis quercus, Aphis
spiraecola and Teiraneura akinire, respectively.

There are three elements coniributing to the perio-
diciiy of flight in aphid populations. These are:
the raie of moulting inio the winged adults; the
length of the teneral period from moulting ¢o flight;
the environmental factors inhibiting flight.

All these elemenis vary in a complex way espe-
¢ially with temperaiure, and in naiure they are in-
tegrated to,producea flight curve. Johnson and Tay-
for (1957) censidered a simplified example (case 1
in their paper) to bring out the basic interactions
between the above three elemenis in relaiion to tem-

peraiure.

ble 1 look like unimodal forms except that on 17 The temperaiure curve at Suwon has smaller fluc-
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tuation between ciay. end night higher mean tem-  temperaiure during 24 hours in mid-June at Suwon
perature than that at Rothamsted. The mean hourly  somewhat resembles the folllowing curve (Fig. 3).

%% Table 1. Hourly Catches of Flying Aphids at Suwon

19 6 7
AM lp.M. v I
Total ™ 5 8| o 10| |2 ' ! 2| 3| 4] 51| &6 ‘ 7
June 15 199 11 10 7 18 28 33 43 17 4 8 4 7
16 226 10 10 10 11 21 40 31 20 19 12 30 6
74 7 e 6 19 108 39 62 AW  Opue 35Hm9s 24 6
18 157 2 15 15 28 17 16 o 18 10 12 7 4
19 35 — 12 5 6 19 41 15 i3 18 7 9 4
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fn case 1 of Johnson and Taylor, 1t is supposed
that the moulting rate is constant at 1°C per hr.,
the velocity of development during the temeral per-
iod is linearly related to temperature, and flight
occurs immediately after maturation.

In Fig.3 an organism moulted at time ¢; and tem-
perature @; maturse and flies at time f; and tem-
perature 2. The amount of heat necessary to com-
plete development is represented by the sum of atl
¢he temperature for the period of development; that
is, by the area under the sine curve between moult-

lng and flight. This is the thermal constant:

2 i2
The teneral period gdt=3 @ =Constant
1 fag
-t =39/
31
But beceuse &, the mean temperature, varies with

) t
time of moulting, and therefore with @, so 22 9/9
t

s
the teneral period, will also vary with the time (f
moulting.

As each successive batch of ten insects moult at
mean intervals of 1 hr., so they mature at longer
of shorter intervals according to the mean tempera
ture. The moulting rate, with the accumulated
number of moults along curve 4; [, is thus trans
lated to a curve &, /, for accumulated mature in-
sects. If the insect flies off immediately on matura-
tion then the numbers departing each hour will be
the successive hourly differences along the accumu-
lated maturation curve k, /, this is represented
by a single-peaked curve, xy. in Iig. 3, the curve
kyl, for accumlated mature insects, particularly
after 10 a. m., is not so stecp as that at Rothamsied.
The aphids that develop comleiely during the night
will wait uniil dawn, when they will depart, not
all at once, but distributed over a certain periode.
The final result is a double pesked curve, the
heavy line uv in Fig.3, but ihe second peak does
not appear cleaxly in our cagse. This is the theere-
tical basis for the curve of bimodal flight in aphid
populations. Obviously, this theoxry involves the
case in which a single-peaked curve might appear.
of the

furiher investigation may

For compleie explanaiion of the shape
light curve at Suwon,
be needed, including the length of (cueral period,
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Fig, 3. Theoretical reconstruction of bimodal’
{light curve, 6186, temperature curve;tt t2 ta 1e s te
teneral periods of differerent lemgth:kir 1i, scc-
umulstive moulting rate, constant at 10 ger hr;
ki 11, sccumulative msturatiom CUrve;xy, hourly
differences slong ki 11 showing mumber of intects
raterieg ¢ach Yeur,uv, 1light curve showing
pumber of insects departing each hour

and ihe special evironmental
faciors inhibi.ing flight.

the moulting rate,
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