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In 1978 and 1979 in Central Bohemia &e census of aphid populations on bean, 
sugar beet, cereals, maize, and alfalfa were taken at the time when overwintered 
Coccinella septempunctata L. (1) settled and (2) the ovarioles of females ripened. 
Settling occurred immediately after aphid immigration. Minimum aphid density 
required for settling was estimated to about 10 aphids per 1 m 2 of field area. The 
aphid density at the time of ovariole ripening equaled I aphid per 200-400 cmZ 
of leaf area. 

In Coccinella septempunctata L. the abundance of adults in the field and the start 
of their reproductive activity depend on density of aphid population (HoN~K, 1978a). 
We tried to determine, under field conditions, the aphid abundance (1) at the time of 
settling of overwintered adults in the fields and (2) at the time of ovariole maturation. 

MATERIAL AND METHODS 

The investigations were carried out in 1978 and 1979 at 3 localities of Central Bohemia : v 
C/tslav (200 m altitude), Praha-Ruzyn~ (350 m), and Milidin (600 m). From early May 
the fields with various crops were visited regularly at short intervals and C. septempunctata 
adults were counted visually along a transect of a given length (HoN~K, 1978b; GREEN- 
STONE, 1979). At sunny but cool hours the adults bask in the sunshine. Most specimens 
can be counted by a person who inspects the stands in the direction of sunrays, i.e. having 
the sun at his back. In 1978 and 1979 virtually no coccinellids were present on!fields 
which were not occupied by aphids. Three to 6 adults appeared per 100 m transect pro- 
vided the aphids were present. At this moment  the density of  aphids was investigated. 
It is referred to as the density of  aphids at the time of settling of C. septempunctata adults. 
Thereafter the infested fields were visited in 2-5 day intervals and when mature coccinellids 
appeared, the aphid density was determined anew. 

The aphids were counted either directly or sampled by beating from a known number  
of tillers. The mean number of  tillers per unit area, mean number of leaves, and mean 
leaf area per tiller were determined. Aphid species dominant  on the crops were : Acyrtho- 
siphon pisum HARRIS (alfalfa, bean in 1979), Aphisfabae Scov. (bean in 1978, sugar beet), 
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Sitobion avenae (FABR.), Metopolophium dirrhodum (WALK.), and Rhopalosiphon padi (L.) 
(cereals, the 2 latter species also on maize). We used 4 criteria o f  aphid density : (A) N u m -  
ber o f  aphids per 1 m 2 of  field area ; (B) number  o f  plants per aphid ; (C) number  of  leaves 
per aphid ;  (D) leaf area per aphid. While the characteristic (A) indicates the relation 
o f  aphid density to the area o f  field surface, the characteristics (B) to (D) indicate the area 
or  the number  o f  spatial items (stems, twigs, and leaves) that should be investigated by 
randomly  searching animal before encounter ing the prey. 

RESULTS AND DISCUSSION 

The census of  aphid popula t ions  were taken at 2 impor tan t  moments  of  C. septem- 
punctata life history ment ioned in the introduct ion.  The time of  settling o f  coccinellids 
nearly coincided with that  o f  aphids. For  example, in 1978 at Praha  - -  Ruzyn6, 'cocci-  
nellids appeared in cereals and beans 1 day after aphid alighting. At this period the aphid 
populat ions  in the field were o f  fairly low density. 

When compar ing  different crops (table 1) the number  of  aphids per unit area o f  the 
field appeared the least variable characteristic. Abou t  10 aphids per 1 m2 or slightly 
less were sufficient to fix a certain number  of  C, septempunctata adults to fields. The 
only exception were cereals in 1978, where the initial number  of  immigrant  alatae aphids 
was perhaps greater than the m i n i m u m  one required for the settling of  coccinellids. Other  
characteristics gave less consistent results. This was due to differences in the plant  stature 
in different crops at the time of  coccinellid settling. 

TABLE 1 

Aphid den~itie~ at the time of settling of  C. septempunctata  population~ 

Aphid density (a) 
Date of 

Crop observation N A B C D 

1978 
Bean May 22 I 3.7 5.5 16.5 408.0 

3.5 5.2 29.1 251.2 
Sugar beet May 24 3 (2.4-4.1) (4.0-7.5) (22 .6-41 .0)  (1t0.3-347.8) 

1.2 7.5 27.8 553.7 
Maize June 19 2 (0.9-1.4) (5.8-9.1) (23 .7-51 .8)  (256.6-850.0) 

23.6 33.0 134.0 507.3 
Cereals May 22-29 4 (8.4-35.5) (7.1-66.8) (31.4-256.7) (126.6-790.0) 

April 19- 5 7.8 97.5 636.2 2,549~2 
Alfalfa May 15 (4.2-11.3) (44.2-165.9) (413.3-978.5) (776.6-5,483.7) 

1979 
0.7 52.2 195.6 3,476.0 

Bean May 24-28 3 ( 0 . 5 - 1 . 3 )  (23 .3 -83 .3)  (72.2-262.5) (782.9-5,380.0) 
Cereals May 10- 8.7 70.8 283.3 1,789.2 

June 12 6 (5.I-12.9) (25.0-133.0) (85.0-513.2) (610.0-2,344.8) 
10.4 74.7 631.2 3,211.3 

Alfalfa May 11-17 6 (1 .7-21.3)  (27.8-258.9) (50.1-2,097.2) (583.8-10,252.4) 

(a) Mean and (range). 
N : number of observations; A : number of aphids per 1 m 2 of'the field area; B : number of plants per 

aphid ; C : number of leaves per aphid ; D : leaf area per aphid (cm2). 
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In coccinellid larvae the prey is sought apparently by random (with respect to the 
position of the aphids) searching and captured after the direct encounter between the larva 
and the aphid (KADDOU, 1960; BXNSCn, 1964; KESTEN, 1969; WRATTEN, 1976; STORCn, 
1976). The prey searching behaviour of adults has not been studied with equal intensity 
but the mechanism might be similar (HODEK, 1973). If SO, we could suppose that, with 
similar numbers of aphids per unit area of field surface, the probability of finding the prey 
(and being fixed on a given place) would be smaller in dense, ramified, richly leaved stands 
than in "clear" ones. There is, however, little relation between the settling of coccinellid 
adults and B to D indices which refer to aphid populations in relation to the "complexity" 
of plant stands. This may indicate that the adults possess some sense capacities which 
enable distant perception and directed orientation towards the infested stands. 

After some time spent by feeding on aphid population, the coccinellid females begin 
to reproduce. As revealed previously (HoN~K, 1978a) the ovarioles do not ripen before 
the density of a aphids increases to a certain threshold value, which is greater than that 
required for settling. Prolonged feeding on subthreshold density of aphids does not 
enable the ovariole ripening. The proportion of simultaneously ripening females varied 
largely. The populations contained 2-70 ~ of these females. 

At the time when ripe females were found (table 2) the numbers of aphids per 1 m 2 
field surface varied greatly. By contrast, the densities of aphids as expressed by B to D 
indices were more similar. Particularly the values of leaf area per aphid (D) varied little 
between crops. If the latter characteri.,tic is taken as a measure of population density 
of the aphids, about t aphid per 200-400 cm 2 of the leaf area is required for ovariole ripe- 
ning in C. septempunctata in all crops investigated. Accordingly, in dense, ramified crops 

TABLE 2 

Aphid densities at the start o f  ovariole maturation in C. septempunctata 

Date of Aphid density (a) 

Crop observation N A B C D 

1978 

Bean May 29- 4 9.2 3.9 13.0 
June 5 (4.2-15.8) (1.7-6.5) (6.9-21.9) 

19.7 3.0 16.3 
Sugar beet May 30 2 (5.4-34.0) (0.3-5.6) (2.0-30.6) 
Cereals May 31- 3 88.3 9.5 35.1 

June 2 (68.6-113.8) (6.3-12.5) (20.3-50.3) 
161.3 2.7 20.8 

Alfalfa June 1-6 3 (t19.7-214.7) (1.6-3.8) (15.0-26.2) 
1979 

74.5 9.0 38.3 
Cereals June 11-15 3 (40.0-93.1) (6.1-13.3) (31.7-47.9) 

84.9 3.9 49.3 
Alfaalfa May 24 3 (74.3-100.0) (2.8-4.0) (34.6-69.5) 

260.3 
(141.1-363.8) 

193.6 
(26.1-361.1) 

334.6 
(187.9-441.6) 

196.2 
(98.0-318.8) 

222.2 
(134.8-299.3) 

234.8 
(169.9-287.4) 

(a) Mean and (range). 
The meaning of symbols A, B, C, D, and N as in table 1. 
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with great  n u m b e r  o f  leaves there  are  more  aphids  per  unit  a rea  o f  field surface than in 
sparse  and  clear  ones. The  a t t a i nmen t  o f  cer ta in  densi ty  of  aphids  with respect  to p lan t  
surface appears  to de te rmine  the ovar io le  m a t u r a t i o n  in C. septempunctata. 

The dependence  of  ovar io le  m a t u r a t i o n  on a cer ta in  th resho ld  of  prey  densi ty  helps 
to assure favourab le  nutr i t ive cond i t ions  for larval  p rogeny .  The observed  aph id  den- 
sities requi red  for  ovar io le  m a t u r a t i o n  are  p r e s u m a b l y  equal  (or s l ightly lower)  to the 
m i n i m u m  densit ies  needed  for  survival  o f  coccinel l id  larvae  (DIxoN, 1970). Since the 
cri t ical  densi ty  is a t t a ined  at the t ime of  r ap id  increase of  aph id  popu la t i on ,  in mos t  cases 
the ha tched  coccinel l id  la rvae  will meet  f avourab le  feeding condi t ions .  

The re la t ion  be tween aph id  dens i ty  and set t l ing and ovar io le  r ipening  in C. septem- 
punctata involves pe rhaps  very compl i ca t ed  processes  of  behav iou ra l  and  d e m o g r a p h i c  
nature .  The  th resho ld  densit ies,  however ,  are r a the r  cons tan t  charac te r i s t i cs ,  which 
appear ,  with sl ight  var ia t ion ,  every yea.r. 

RI~SUMI~ 

Densit6 de population des pucerons au moment de l'arriv6e dans les champs 
et de la maturation des ovaires de Coccinella septempunctata [ Col. : Coccinellidae] 

En 1978 et 1979 on a proc6d6, en Boh6me Centrale, au d6nombrement des populations de pucerons 
sur haricot, betterave sucri6re, c6r6ales, mais et luzerne, lorsque Coccinella septempunctata L. en hiver- 
nage (1) colonise les cultures et (2) que les ovarioles des femelles mfirissent. L'arriv6e des coccinelles 
intervient aussit6t apr~s l'immigration des pucerons. La densit6 minimum en pucerons h cette 6poque 
a 6t~ ~valu6e 5. environ 10 pucerons par m 2 de champ ; cette densit~ au moment de la maturation des ova- 
rioles de la coccinelle 6quivaut ~ 1 puceron pour 200 h 400 cm e de surface foliaire. 
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