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Abstract Laboratory s tudies  and f ield observat ions on the l i fe  history 

and predat ion eff icacy of  Coelophore saucia  on aphids  were carr ied 

out from 1980 to 1987 in Yangzhou.  C. saucia  had 5-6 generat ions a 

year  and overwintered in the adult  stage.  The accumulative 

development temperature and the init iat ing temperature for  the 

development of egg,  larva ,  pupa and a complete l i fe cycle (egg -adul t) 

was found to be 41.1 day-degrees  (DD) and 12.4℃ ,  138.8DD and 8.9℃ ,  

53.6DD and 11.8℃ ,  and 243.3DD and 9.9℃  respectively.   The 

developmental rate varied with the different prey the predator consumed. 

The duration of larval and pupal stage was 10.4 days when preying on 

Aphis pomi ,  11.9 days on A. glycines ,  and 13.9 days on A. robiniae .  

Predation by the adult stage accounted for 92% of the total predation in 

a generation. The fecundity was 213 -1290 eggs per female adult.   The 

occurrence of the predator population was found to be synchronized 

with the phenology of the prey.  
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Coelophore sauc ia Mulsan t  i s  an impor tan t  na tura l  enemy of  aphid s  on f ru i t  

t rees ,  f lowers  and  t rees  in  the  J ianghua i  a rea.  I t  i s  ac t ive ear ly in  spr ing and  

i t s  reversa l  resis tance  i s  s t rong ,  which p lays  an impor tan t  ro le  in  suppress ing 

the aph id popula t ion in  the ear ly s tage .  This  paper  discusses  the ou tbreak 

regu la r i ty  and  preda t ion  e f f icacy of  th is  ladybird .  Part ia l  resu l t s  a re  repor ted 

as  fol lows .     

 

Materials and methods 

 

1 .  Source of  re leased  C.  sauc ia :  The overwin te r ing  imagoes that  had  jus t  

begun to  be ac t ive in  the middle  ten days  o f  Apr i l  in  Yangzhou  were  p icked 

f rom peach  t rees .  The  imagoes  were  b red in  cu l tu re  d ishes  wi th  a  diameter  of  

10cm.  Each d ish  rece ived  one  egg mass,  a f te r  ha tch ing un t i l  ec los ion .   In  the  

imago per iod  the larvae  were  reared  in  ind ividua l  d ishes.  One  pa ir  of  male  and  

female ladybirds  respec t ive ly  were reared in  individu a l  d ishes .   

 



 

2 .  Exper iment  o f  e f fect ive  accumula t ive temperature :  Five  trea tments  were se t  

up,  viz  18,  21 ,  24 ,  27,  and 30±0.5℃ .  There were 20 ladybirds in each treatment,  

and each treatment was replicated three times.  The light was illumintaed for  13

±0.5 hours.  Observations were taken  once at 8,  15 and 22 o ’clock respectively 

daily.  

 

3 .  In f luence  of  d i fferen t  p rey spec ies :  th ree p rey t rea tments  were  se t  up  ( Aphis 

pome Degeer, A. glycines and A. robiniae  Macchiati) .  There were 25 aphids in each 

treatment,  and each treatment was rep licated three times.  They were fed with 

enough food every day and observed once at 8,  15 and 22 o ’clock respectively 

daily.  They were weighed after eclosion.  

 

4 .  Experiment  o f  p reda t ion  funct ion  reac t ion us ing  Rhopalosiphum nymphaeae  

L.  as prey. The prey densities of each treatment were 40, 80, 160, 240, 320, 480 

and 640 no./200cm
2
.  And each treatment was repeated ten times.  The treatment  

time was 24 hours.  The larvae were starved for 6 hours before treatments,  and the 

imagoes were starved for 12 hours before treatments to make the starvation status 

consistent among individuals.   

 

5 .  Outdoor  observa t ion s :  We fed the  aph ids  on  wat t le  o f  peach t rees  and 

h ibiscus  a t tached  to  cages .  The  aph ids  were  mass  cu l tu red .   Th is  observa t ion  

a lso  inc luded  the l i fe  his tory of  ou tdoor feed ing observa t ion s  and some re la ted 

b iology charac te r is t ic s .    

 

Results and analysis 

 

1.  The inf luence of  temperature and prey  species  on growth.  

 

(1 )  Growth starting point and effective accumulated temperature  The duration 

of every ladybird instar was shortened with the increase of temperature in the range 

of 18~30℃ .  The durations of ladybird instar are presented in Table 1. The growth 

starting point and effective accumulated temperature  of C. saucia  in  d i f fe ren t  

per iods  were calculated according to the least square s method. The results are 

presented in Table 2.  

 

(2 )  Survival rate under different temperatures The survival rate of C.  sauc ia  

was very d i ffe ren t  under  d i f fe rent  tempera ture s .  The survival rate was  the 

h ighes t  a t  24~27℃  and decreased at above or below this range of temperature s 

(Table 3).   

 

The relationship between the survival rate (S) and temperature (T) is binomial. The 

equation is as follows:  

981.2565877.07872.28 2  TTS  (R=0.9634*) 

 



 

(3 )  Inf luence  of  d if ferent  prey  spec ies  on  growth : The food habit  and prey 

range  of C.  sauc ia  was b road ,  bu t  the ir  prefe rence  was  var ied .   Accord ing  to  

observa t ions  in  Yangzhou,  the  ladybirds  showed the h ighes t  p refe rence fo r   

Hyalopterus amygdali  B1anchard, Myzu-s persicae  (Sulzer), Aphis pomi  Deg. and 

Myzus tropicalis  Tamehashi etc. Secondly,  the p re fe rence  was  modera te  on  

Rhopalosiphum nymphaeae  L.,  A. glycines  Mats. ,  A. gossypii  Glov. and Schizaphis 

graminum  (Rond.) etc.   In cases where food was lacking, ladybirds consumed A. 

robiniae  Macchiati , which was least preferred.   

 

Table 1. The periods of each C. saucia status under different temperature (day) 

Temperature 

(℃ ) 

Status of C. saucia  

E g g  1 s t  

i n s t a r  

2 n d  

i n s t a r  

3 r d  

i n s t a r  

4 t h  

i n s t a r  

La r v a  

p e r io d  

P u p a e  E g g - i ma g o  

1 8  6 . 2  4 . 0  2 . 3  3 . 2  6 . 8  1 6 .2  8 . 5  3 0 .8  

2 1  5 . 7  3 . 1  1 . 9  1 . 8  4 . 4  1 1 .2  5 . 0  2 1 .8  

2 4  3 . 5  2 . 3  1 . 5  1 . 6  3 . 6  9 . 0  4 . 2  1 6 .6  

2 7  2 . 9  1 . 6  1 . 2  1 . 4  3 . 2  7 . 3  4 . 0  1 4 .1  

3 0  2 . 3  1 . 6  1 . 3  1 . 3  2 . 9  7 . 0  2 . 9  1 2 .2  

 

Table 2. The growth start point  and effective accumulated temperature  of C. saucia 

I t e m Status of C. saucia 

E g g  La r v a  P u p a e  E g g - i ma g o  

Growth start 

point (℃ )  

1 2 .4  8 . 9  1 1 .8  9 . 9  

Effective 

accumulated 

temperature 

(d a y- d e gr e e s ,  

D D ) 

4 1 .4  1 3 8 .8  5 3 .6  2 4 3 .3  

 

 

Table 3. The survival rate of C. saucia under different temperature    Yangzhou 1986 

I t e m Temperature (℃ )  

1 8  2 1  2 4  2 7  3 0  

N o .  o f  C. 

saucia observed 

7 5  7 4  7 5  7 5  7 5  

Survival rate  7 2 .0  8 3 .8  9 6 .0  9 4 .7  7 6 .4  

 

C. sauc ia  preyed on d if fe ren t ,  and the deve lopmenta l  ra tes  o f  i t s  la rvae ,  pupae 

and  the  weigh t  o f  p r imary ec los ion  to  imago  had  obvious  d i fference s .  The  

resu l t s  o f  the  s tudy tha t  used the Aphis pome Degeer, A. glycines  and A. robiniae  

Macchiati  to feed the third generation of C.  sauc ia respec t ive ly a re  p resen ted  in  

Table  4 .  

 

Table 4. The influence of different quarries on the period of C. saucia larvae and pupae and the weight of 



 

imago    (Yangzhou, 1981) 

P r e y  sp e c i e s  Av e r a g e  l a r v a l  

p e r io d  (d a y)  

Av e r a g e  p u p a l  

p e r io d  (d a y)  

We i g h t  o f  i ma g o  

( mg / n o . )  

Aphis pome Degeer 6 . 3  4 . 1  2 1  

A. glycines 7 . 1  4 . 8  2 0  

A ca c ia  a p h id  8 . 1  5 . 8  1 3  

 

Among the above resu l t s ,  wi th  the excep t ion  tha t  the imago weigh t  d i f fe rence  

of  Aphis pome Degeer and A. glycines  was not significant, the  imago weigh t  

d i f fe rences among the per iods o f  other larvae and pupae, treated by  A. robiniae  

Macchiati  and between the other two treatments were all above 01.0  level,  and 

the difference was significant.  

 

2.  Predation effect  in different aphid periods  

 

(1 )  Comsumption A. gossypii  Glov. were used as food to feed C.  sauc ia .  Each 

la rva  a te  524 .1  aph ids on average ,  each  imago  a te  6557 .5  aph ids  on  average ,  

tak ing up about  92% of  the to ta l  ea t ing amount .  Because  no t  on ly the amount 

o f  food  tha t  imago es  a te  per  day was  la rge ,  bu t  a lso the adu l t  longer i ty  was 

long,  i t  was a t  the po ten t ia l  s tage  to  suppress  aph id  damage .  

 

The consumpt ion  in  7~15 days  o f  imago ear ly ec los ion was smal l ,  p reying  on 

36.9  aph ids on average.  Af ter  mat ing ,  the consumpt ion  increased  rap idly w i th  

the deve lopment  o f  ovary un t i l  egg laying per iod ,  p reying  on  94.1  aph ids  per  

day on  average.  Afte r  the egg  laying  per iod,  the  p reda t ion amount  decreased 

con t inuous ly,  p reying  on 15~20 aphids per  day on average.  But  accord ing to   

ou tdoor  observa t ions  wi th  cages,  the average  preda t ion  amount made up  only 

53~75% of  tha t  fed  indoor s .   

 

(2 )  Predation function reaction  

 

The predation amount of C.  sauc ia  under  d if feren t  p rey dens i t ies  fol lowed the 

Hol l ing  II  equa t ion  (Na=aNT/1+aT hN).  The exper iment  resu l t s  a re  presen ted 

in  Table  5 .  

 

Table 5. The reactive equation parameters of C. saucia’s predation quantity and predation function under 

different p r e y  d e n s i t i e s     (Yangzhou, 1981) 

Status 

of C. 

saucia 

Q u an t i t y  o f  p r ed a t io n  (n o . /  C. saucia)  u n d e r  

d i f f e r en t  p r e y  d en s i t i e s  (n o . / c m 2 )  

Instant 

attack 

rate, a 

T r e a t me n t  

t i me ,   

Th  

 

r  

4 0  8 0  1 6 0  2 4 0  3 2 0  4 8 0  6 4 0  

1 s t  

i n s t a r  

l a r v a  

4 . 4  4 . 9  9 . 5  1 1 .0  1 2 .0  1 2 .8  1 5 .1  0 . 1 3 7 1  0 . 0 6 4 9  0 . 9 4 **  

2 n d  

i n s t a r  

4 . 2  3 . 9  9 . 3  1 2 .1  1 3 .6  1 4 .2  1 5 .1  0 . 1 1 6 6  0 . 0 6 0 9  0 . 8 7 **  



 

l a r v a  

3 r d  

i n s t a r  

l a r v a  

6 . 7  1 2 .0  1 2 .8  1 4 .1  1 6 .0  2 2 .4  2 3 .3  0 . 2 4 2 8  0 . 0 4 3 7  0 . 9 7 **  

4 t h  

i n s t a r  

l a r v a  

2 1 .0  3 4 .6  3 3 .0  4 4 .5  6 4 .4  6 5 .3  7 0 .3  1 . 3 4 7 2  0 . 0 0 7 9  0 . 9 5 **  

I ma g o  3 5 .0  4 8 .2  5 0 .8  6 7 .1  6 8 .4  8 1 .0  9 8 .3  1 . 4 2 1 5  0 . 0 1 1 8  0 . 9 5 **  

 

3.  Yearly l ife  history and important biological  characters  

 

C.  sauc ia  l ived th rough win te r  as  imago es in  the  bark  c revices  and  the 

sun-facing  s ides  o f  bui ld ings ,  and  i t  had  a  cer ta in  aggrega tion  characte r .  The 

imagos  tha t  overwin tered  usual ly began to  be ac t ive  in  the las t  ten days  of  

Apr i l ,  occurr ing  in  5~6  genera t ions per  year .  Because  the egg  laying  period  of  

imagoes  was  long ,  the  genera t ion s  over lapped  and  the  aph id  s ta tus  in termixed 

a f te r  the  second  genera t ion.     

 

The imago tha t  was new ly eclosed wi th  immature  reproduc t ion organs  cou ld  

no t  mate  a t  once and need ed a  p re -mat ing per iod  of  8~16 days .  I t  cou ld mate 

fo r  many t imes in  i ts  whole l i fe ,  usua l ly 4~5  t imes ,  o r  up  to  12~16  t imes .  The 

female aph id tha t  d id  no t  mate  d id no t  usua l ly lay eggs,  and  those  eggs  la id  d id 

no t  ha tch .   

 

The imago la id  6~20 eggs  a t  once,  and i t  spen t  about  ha lf  a  minute  to  lay each  

egg .  The per iod of  egg  laying  was some days  dur ing  a  span of  27~129 days .  

Each female imago  la id  213~1290 eggs ,  454.2 eggs on average,  which d i ffe red 

s ign i f ican t ly wi th  each  ind ividua l .  The peak  of  egg laying  of ten appeared 

be tween the 16~40 days  a f te r  egg laying  began ,  which was a lso the per iod  of  

h ighes t  predat ion amount (Fig .  1 ) .  
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Fig. 1 The distribution of egg quantity and predation quantity of C. saucia 

 

The sex ra t io  was about  1 :1 .  I t s  to le rance of  s ta rva t ion  was s trong;  the  newly 



 

emerged imago could to lera te  s ta rvat ion for  4 .5  days .  And imago in  the egg  

laying  per iod cou ld to le rate  s ta rva t ion  for  about  11 days .   

 

The development  o f  eggs was inf lu enced  by tempera ture ,  bu t  the inf luence of  

sunsh ine  and  humid i ty was  very low.   Under  the  average  temperature  o f  

27.5℃ ,  three kinds of treatments were applied - i l lumination for 24 hours, 

darkness for 24 hours and illumination for 12 hours .   The developmental  rate 

and the hatching rate of eggs had no obvious change. Under  the condi t ion  of  

30℃ ,  f ive kinds of relative humidity treatments were treated - 52%, 73%, 80%, 

91%, and 100%. The hatching rate and the developing rate of eggs had no obvious 

change either. 

 

C.  sauc ia  had obvious seasona l  synchronized  phenomena to  i ts  hos ts .   For  

example ,  the main  hosts  were peach ,  pear ,  app le  and  h ib iscus  in  spr ing,  and 

they would swi tch to  legume ,  co t ton ,  pearleaf and crabapple e tc .  in  summer ,  

then migra te  back to  peac h,  pear  and h ib iscus  e tc .  p lan ts  in  au tumn.  This  was 

main ly inf luenced by the d is tr ibu t ion of  prey spec ies .  For  ins tance,  the dens i ty  

o f  Hyalopterus amygdale Blanchard on peaches in spring was  h igh,  but  the alate aphids 

migrated to cattail and reed etc. plants in moldy rain seasons, and the population number 

decreased significantly.  Then they would migrate back to peach trees again and cause damage 

and reproduce by October.  Thus, the population distribution of this aphid on peach trees was 

perennially represented by the “saddle” distribution .   


