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Abstract: Mylabris is the dried body of the Chinese blister beetle (Mylabris phalerata Pallas). The use of
Mylabris can be traced back to more than 2 000 years ago in the traditional Chinese medicine. Cantharidin
(hexahydro-3aa, 7aa-dimethyl-483, 7B-epoxyisobenzofuran-1, 3-dione) is the active ingredient of Mylabris.
Mylabris is a potent vesicant and purported aphrodisiac used on human beings as well. If it is ingested., it
will produce the congestion of the urethral mucosa, which may result in priapism in men and pelvic
congestion in women. The other traditional uses of Mylabris include treatments of poor local blood
circulation, dropsy, pleurisy, pericarditis and amenorrhea in the places of Europe and China. In recent
studies, Cantharidin was discovered to possess anti-tumor activities and would increase the number of
leucocytes.

For its extensive uses in medicine, the natural resources of Mylabris have been dramatically
decreased. Therefore, the manual raise of Mylabris was become more important than before. Temperature
and water-content in soil are the two of the most important factors that will effect the development of
insects. So we have carried out an investigation about the development and hatchability of M. phalerata
under the different conditions in combinations of temperature and water-content in soil.

The mylabris used in our investigations were taken from the soybean field in the campus farm of
Huazhong Agricultural University. They were kept and raised in the Insects Resources Institute of
Huazhong Agricultural University. The adult mylabris were raised in the cubic cages., at the bottoms of
which, a certain amount of sand was put in. While the eggs. pupas and larvae were put into the plastic

cups, in which there was a certain amount of sand, too. We used the flowers of bean-plants to feed the
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adult mylabris and changed their foods from time to time. And we used the eggs of locust to feed the
larvae.

Then, we took the soil from the field and got rid off the stones and roots of grass, we put it into the
oven and waited it to be dried and made its weight normal. When it was cooled to the temperature of the
inside room, we put water in it and made it suitable, according to the water-content we needed in the
experiments. After that, we put it into the fostering-box. For the measurements of the growing-rate of
larvae, we settled 5 different temperatures in our JKDP-2 type Eternal Temperature Box, which were
22C.26C.30C.34C and 38 C. At the same time, we set the amounts of water-content in soil, which
were 6%.10% and 14%. Under the conditions of each combination of temperature and water-content in
soil, we raised 10 larva mylabris; each of them was kept in a plastic cup. We repeated the same
experiment for 4 times. Altogether we raised 40 larvae. Every day we observed them at 4 settled time (7:
00,12:00,15:00 and 21:00). Each time we not only did the observations but also recorded the periods of
time for instars at their different ages. At the same time, we paid attention to their growing-up process
and also how well they grew. If we upset the numbers of the days that instars needed to be fully grown-
up, we would get the rates of larva’s growing-up development. At the last observation time (21:00) of
each day. we not only took the record but also measured the weight of each plastic cup and filled in a
certain amount of water. We did it in order to keep the water-content of soil constant.

When we were dealing with the pupae, the number of pupae, the conditions of temperature, water-
content in soil were the same as we did in the experiment of larvae. Every day we observed them at settled
time (7:00,15:00 and 21:00). Every time when we took records, we noted down the time that different
pupae needed to grow up fully and the situations of their growing-up process. The way we treated with the
water-content in soil to make it constant was the same as we did in our previous experiments. Then, we
came to the measurement of the growing-up rates of the eggs. We settled the same 5 temperatures.
Meanwhile, we set the amounts of water-content in soils which were 7%.12% and 17%. Under each
combination of temperature and water-content in soil, we used 50 eggs of mylabris. The process of the
observation and the way to keep the water-content constant were same as the mentioned above, too. The
results are presented the following:

The combinations of 32.6C.6%; 35.6C.6%; 36.3C.6%; 38.0C.6%; 35.6C.6%; 38.0C,
7.1% were optimal for the duration of development of 1~ 6 instars larvae. While the combination of
37.1C.6% was optimal for the duration of development of pupa. The combination of 33.2C.7% was
optimal for the duration of development of egg. In the combination of 34. 0 C .12% , the hatchability of egg
was optimal.

Obviously, the temperature and the water-content in soil have their strong affections to the growing-
up of eggs. larvae and pupae of mylabris. And they have effects to the hatchability of eggs as well. What
is more, between the temperature and water-content in soil, they have their own interactions, which are
also obvious. According to the results of our experiments in the room, during the range between 22~
34 C, the growing-up rates of eggs, larvae and pupae increase together with the temperature’s increasing.
When the water-content in soil increase during the rang between 6%~ 14%, the rate will follow the
parabola regular pattern. As we have observed, under the combinations of high temperature and low
water-content, or the combinations of low temperature and high water-content, the larva’s fetching food
ability decreases. They don’t have the necessary energy they need to grow up, thus they grow up rather
slowly. What is even worse, some of them may even die soon. Moreover, under the combinations of low

temperature and high water-content in soil. the eggs are easy to get infected by the mildews. Therefore,
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the rate of their death is rather high. On the other hand, under the combinations of high temperature and
low water-content in soil, the eggs are easy to lose the water in them. If they lose too much water, they
will get shrunk and dry. So the rate of their death is very high, too.

As a conclusion, different combinations of temperature and water-content in soil play a significant role
in the development of Mylabris phalerata. In comparison., the temperature range of 32~ 38 C and the
water-content in soil range of 6% ~ 7% are shown to be most suitable conditions for the growth of M.
phalerata.

Key words : Mylabris phalerata Pall. ; temperature; water-content in soil; development; joint effect
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Table 1 Result of ANOVA
I
Source DF Sum of squares Mean square F value Pr>F
Model 6 0.00631418 0.00105236 6. 48 <C0. 0001
Error 38 0.00617122 0. 00016240
Corrected total 44 0.01248539
86.9%, 34C.7% N s 2 .
0. 040186, 63.9%.
(22C . 12%~17%) Table 2 The influence of different combinations of
(38C.7%) , temperatures and water-content in soil for the growth
rate and hatchability of eggs of M. phalerata
22 ) % %
° ‘O Wat 0 Hat }i
ater- atcha-
Temper- Growth  Signifi- . Signifi-
. N content bility
ature . . rate cance cance
in soil of egg
22 7 0.027799 E 12. 3 F
C 3.4, 1~6
112 0 0 G
N ° 17 0 F 0 G
’ 26 7 0.034524 D 26. 6 E
, 12 0. 035817 CD 36.7 D
. 30~38C, 10% 17 0 F oG
15 30 7 0. 040064 AB 54. 4 C
. ‘ 12 0.037088 BCD  62.0 BC
> +34C.10% 17 0.035916  CD 63.3 B
’ N 34 7 0. 040186 AB 63.9 B
s 1~6 12 0. 043545 A 86.9 A
0. 62269, 0.48280, 0. 32280, 0. 33558, 17 0.038519  BC - 79.3 A
0 F 0 G
0.0077529.,0.190293.,0. 21005, o 38 !
§ o 12 0. 035039 CD 28.7 DE
34C.14% : 26 17 0.036376  CD 16.6 F
. (22C.6%) N
(22C14%) s 1~6 B ( N
2.3 N
(x) () .
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Table 3 Result of ANOVA
I3
Source DF Sum of squares Mean square F value Pr>F
Model 6 0.51767558 0.08627926 5.47 <C0. 0001
Error 308 4.85905444 0.01577615
Corrected total 314 5.37673002

4

Table 4 The influencef of different combinations of temperatures and water-content in soil for the growth rate of

larvae and pupae of M. phalerata

C) %) Growth rate
Temper- Water-content 1 2 3 4
ature in soil 1st instar 2nd instar 3rd instar 4th instar
22 6 0.24746DE 0. 25384EFG 0. 18908F 0. 20480FG
10 0.25743DE 0. 26426EFG 0. 20431EF 0. 23282DE
14 0. 22340E 0.22288G 0. 19689EF 0.19399G
26 6 0. 33558CDE 0. 27907EFG 0. 2156 7EF 0. 24429CDE
10 0.40701C 0. 29480DEFG 0.22252E 0.25717CD
14 0.37591CD 0. 24546FG 0. 20086EF 0.18632G
30 6 0. 45707BC 0. 32348DE 0. 26404CD 0. 25743CD
10 0.56019AB 0. 40348BC 0.27212CD 0.31332AB
14 0.46491BC 0. 30471DEF 0. 27958BCD 0.22272EF
34 6 0.45516BC 0. 32461DE 0. 28784BCD 0.26353C
10 0. 62269A 0. 48280A 0. 32280A 0. 33558A
14 0.40701C 0.45707AB 0.30361AB 0.30693B
38 6 0. 36210CDE 0. 28824DEFG 0. 25686D 0. 24420CDE
10 0.42108BC 0. 32348DE 0. 26404CD 0. 24460CDE
14 0. 39083CD 0. 35991CD 0.29527ABC 0. 22759EF
cC)H %) Growth rate
Temperature Water-content in soil 5 5th instar 6 6th instar Pupa
22 6 0. 0058034E 0. 111194EF 0. 12900H
10 0. 0062306CDE 0. 119526DEF 0.13889GH
14 0. 0059991DE 0. 109890F 0.12548H
26 6 0.0064974CD 0.117201DEF 0. 15288FG
10 0.0067278C 0.127967BCD 0. 16129EFG
14 0. 0065944CD 0.125913CDE 0.13839GH
30 6 0.0075197B 0.137003BC 0. 15906EFG
10 0.0081784A 0.141984B 0.17845CDE
14 0. 0075290B 0.136986BC 0. 17351DEF
34 6 0.0074832B 0.179954A 0.23316A
10 0. 0077529AB 0.190293A 0.21005B
14 0.0076357AB 0.176336A 0.19613BCD
38 6 0. 0068029C 0.178687A 0.20097BC
10 0. 0076643AB 0. 188986A 0.20016BC
14 0. 0078753AB 0.190123A 0.17905CDE
(y)
y =— 0.076654 + 0.006246x, + 0.001897x, — 0. 0000856292}

+ 0.0000129522% — 0. 00007914522, + 0. 00233
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(max = 0.03185 &, =33.20 x,=7 R =0.9232"")
1 y =— 2.563288 + 0. 1712212, + 0. 0500562, — 0. 002451x?
— 0. 00042223 — 0. 0019382, £ 0. 03748
(Ymax = 0.3069 ;= 32.60 x,=6 R=0.9619"")
2 y =— 0.955710 + 0. 069496x, + 0. 0220042, — 0. 000890xF
— 0.00023708x% — 0. 000963z, + 0. 06247
(Yaae = 0.3159 ;= 35.60 a,=6 R=0.8176"")
3 y =— 0.478605 + 0. 037842, + 0. 0117392, — 0. 000490z}
— 0.000161x%3 — 0. 0003122, + 0. 02689
(Ymax = 0.2381 &7 =36.60 a, =6 R =0.9033"")
4 ¥ =0.006322 + 0.1913442; — 0. 0061692, — 0. 000270x?
— 0. 00096323 + 0. 00026622, £ 0. 03353
(max = 0.3325 2, =238.00 a2, =6 R=0.8966"")
5 y =— 0.008228 + 0.00820x; + 0.000272x, — 0. 000010462}
-+ 0.00000263x% — 0. 00001186822, + 0. 00043
(Ymax = 0. 006899 &, = 35.60 a,=6 R =0.9119"")
6 ¥ =0.069157 + 0. 0015732, — 0. 001828x, + 0. 00004251 9%
— 0.0001922% + 0. 000122, £ 0. 01035
(Ymax = 0. 20004692 ;= 38.00 a,=7.1 R =0.9751"")
vy =— 0.231283 4 0. 02268z, + 0. 002765x, — 0. 0000305z}
— 0.000385x3 — 0.0000114572,2, 4 0. 01
(Ymax = 0.1905 &, =37.10 2, =6 R =10.9350"")
33.20C.7%;1 32.60C.6%;2 35.60C.6%;3 36.30C.6% ;4 38C.6%;5
35.60C.6% ;6 38C.7.1%; 37.10C.6%. ,
:32~38C.6%~7%. }
3
3.1 . ,
) . . 22~34C
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3.2 . 7 8 . 30C ,
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