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. Rearing cage. It consists of two plastic
cups, C: absorbent cotton string, P:
plastic tube, F: filter pater, R: rice
grains, FF: folded filter paper strips, N:
nylon net window for ventilation,
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Table 1. Development time in days +S. E. of Eysarcoris ventralis and Cletus punctiger at
different constant temperatures with 16L:8D photoperiod. The number of individuals
observed is in parentheses, ‘

Temperature Nymph .
Species Egg Pre-oviposition
°C Female Male
17.5 14.5£0.7 (48) - - -
20.0 . 9.8+0.4 (49) 53.0+2.7 (9) 53.1+1.5(15) 29.7+4.9 (3)
22.5 6.61+0.6 (48) 36.8+0.8(38) 37.0+1.1(28) 43.4+8.2 (7)
E. ventralis
’ 25.0 5.8+0.4(108) 26.21+0.8(34) 28.5+1.0(28) 26.6+3.1(31)
27.5 4.6+0.5 (46) 21.0+0.6(33) 20.410.4(34) 8.6+0.5(26)
30.0 3.5+0.5 (67) 16.010.3(30) 15.91+0.3(23) 7.4+0.8(19)
17.5 24.11+1.4 (57) —_ — —
20.0 16.0+£0.7 (65) 47.9+1.6(13) 50.1+1.8(14) 48.5+9.4 (2)
22.5 12.6+006 (57) 41.3+2.2(16) 41.4+1.5(22) 27.8+3.3 (5
C. punctiger :
25.0 9.5+0.5 (55) 25.310.6(23) 25.4+0.7(21) 19.2+2.1(13)
27.5 7.840.5 (45) 23.740.7(14) 24.3+0.6(23) 21.6+1.910)
30.0 6.71+0.5 (66) 21.31+0.4(28) 21.11+0.4(37) 13.7+1.4(20)
Table 2. Developmental thresholds (¢) and thermal constants (K) for Eysarcoris ventralis and
Cletus punctiger.
t K
" Species Stage of insect Regression line equation® r?
p (°C)  (Degree-days)
Egg Y =—0.2274+0.0166X " 0.98 13.7 60.3
Nymph/Female . Y =-0.0688+0.0043X 0.99 16.0 232.1
Male Y =-0.0715+0.0044X 0.98 16.2 227.0
- E. ventralis )
. Pre-oviposition Y =-0.2270+0.0118X 0.80 19.2 84.4
Egg-Adult Y =—0.0546+0.0035X 0.99 15.7 288.2
* Egg-Oviposition Y =—0.0493+0.0028X 0.92 17.5 354.9
Egg Y =-0.1124+0.0087X 0.99 12.9 114.9
) Nymph/Female Y =-—0.0354+0.0028X 0.93 12.6 356.5
S Male Y =—0.0375+0.0029X 0.93 13.0 347.9
G punciger ~ ... 0 o
Pre-oviposition Y =—0.0695+0.0046 X 0.88 15.1 217.3
~ Egg-Adult Y =—0.0272+0.0021X 0.96 12.8 468.8
Egg-Oviposition Y =—0.0203+0.0015X 0.96 13.8 680.1

© & All valués rounded to 4 places,
b Y is reciprocal of number of days, and X is temperature in °C.
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Fig. 2. Some typical stages of ovary development
in Eysarcoris wventralis (upper) and
Cletus punctiger (lower).
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Fig. 3. Seasonal fluctuation of percentage of the females with immature ovaries,
Data of 1976, 1977 and 1978 are shoewd by the symbols of triangles,
hollow circles and solid circles, respectively. The number of females
examined in each time was 10 to 20 in the ealy seasons and 50 to 300 later.

Table 3. Occurrence of the overwintering females with immature ovaries in late summer. (1978)

Percentage of females with indicated

No. of females ovaries®
Species Date of emergence
examined A B, B, C D
Aug., 21-25 77 13.0 0.0 5.2 67.5 14.3
Aug. 26-31 66 59.1 0.0 9.1 27.3 4.5
a Sept. 1-5 72 9.3 0.0 2.8 2.8 0.0
‘Eysarcoris ventralis
s Sept. 6-10 27 100.0 0.0 0.0 0.0 0.0
Sept. 11-15 22 100.0 0.0 0.0 0.0 0.0
Sept. 16-20 70 100.0 0.0 0.0 0.0 0.0
Aug. 21-25 59 100.0 0.0 0.0 0.0 0.0
e o Aug. 26-31 66 100.0 0.0 0.0 0.0 0.0
+ - Cletus. punctiger
o Sept. 1-5 60 1000 0.0 0.0 0.0 0.0
Sept. 6-10 16 100.0 0.0 0.0 0.0 0.0

~ * Nymphs collected in the field were reared under natural photoperiod and temperature conditions.
‘Females were dissected 15 days after emergence or later. See Fig. 2 as to the stages of ovary
-maturity.
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Table 4. Effect of photoperiods on the occurrence of Eysarcoris ventralis females with immature
ovaries.

Photoperiod® 15L-9D 14L-10D 13L-11D 12L-12D 11L-13D

Percentage of females 1.5 8.3 52.1 86.4 98.6

g::;l:;d of females 64 48 48 . 66 74

s The insects were reared from egg stage to adult stage under the indicated photoperiods.
Temperature condition was 26+0.5°C.
b Ovaries were examined 3 weeks after the adult emergence or later.

Table 5. Sensitivity to the short-day condition in different stages of the life-cycle of Eysarcoris
ventralis. Photoperiod L 15L:9D, S 12L:12D/26°C.

Number - Rearing condition (photoperiod) Percentage of females Number of

of Egg Nymphal instar Adult with immature females

test 1st 2nd 3rd 4th 5th ovaries examined
1 L L L L L L L 1.5 68
2 s L L L L L L 6.1 : 49
3 L s L L L L L 9.3 43
4 L L s L L L L 4.2 48
5 L L L S L L L 17.8 45
6 L L L L S L L 25.9 58
7 L L L L L S L 31.0 42
8 L L L L L L S 7.1 70
9 L S S L L L L 0.0 20
10 L L s s L L L 12.5 48
o r L. L s s L L 2.5 55

12 L L L L S ) L 32.1 78
718 L L L L L S S 36.4 44
S L s S s L L L 12.1 33
s L L S s S L L 33.3 3
;“’_"16 ' L L L S S s L 29.6 27
a7 L L L L S s s 78.4 37
18 s S S S S s S 84.8 66
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Table 6. Developmental thresholds (¢),thermal constants (K), critical day-lengths
{CD), and main sensitive stages for photoperiod (SS) of some Japanese
stink bugs, squash bugs and a leaf bug.

t °C K (degree-days) CD 5S¢
Species Author?
Egg Nymph® Pre-ov.®  Egg Nymph? Pre-ov.®  (hours) (after~)

Eysarcoris ventralis 13.7 16.0 19.2 60 232 84?7 13 4 Present
- = - - - = 1314 — 9
E. parvus 12.3 13.4 16.0 73 367 133 — — 3)
» 13.5 14.1* — 62 345* —_— 13-14 5 14)
E. levisi 12.7 11.8* 17.6 65 439* 65 — — 21)
11.8 11.8 — 79 371%* — 14-15 — 1)
Halyomorpha mista 12.7 13.9* — 68 403* — 15 — 16)
Nezara antennata 13.6 11.7* — 80 567* — — — 5)
N. viridula 13.7 13.2* — 70 400* —_ —_ - 5;
12.6 11.5* —_ 74 366* — —_ —_ 20
Plautia stali® 11.9 —_ 11.5f 71 — 205¢ — — 12)
' 14.1 12.5% — 54 345* — 13.5-14 — 15)

Cletus punctiger 12.9 12.6 15.1 115 357 217 —_ — Present
14.0 13.0 —_ 91 440¢ — 13.5-14 4 11)
Leptocorisa chinensis 17.5 14.7f —_ 74 2421 — 13.5-14 4 18)
Aeschyntelus maculatus 10.0  12.8* — 122 356* — — - 19)
Leptoglossus australis® 15.4 17.3* — 81 451% — — — 17
Riptrotus clavatus 14.0 15.8* 14.6 95 213* 91 13-14 — 7)
Trigonotylus coelestialium 10.4  9.2% 3.0 122 256 154 14-15 4 10)

2 Data on female nymphs, but data with an asterisk relates to both sexes.
¢ Species does not cause pecky rice.

¢ Figure indicates instar. 4 See the references.
by the present authors from the original data.
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Bionomics of the Stink Bugs and Allied Bugs Causing the Pecky Rice

(Hemiptera: Heteroptera)

1. Development and occurrence of diapausing . females

in Eysarcoris ventralis Westwoop and

Cletus punctiger (DaLras)

Keiichi Nakazawa and Hideaki Havasm

Summary

After heading time, many species of pentatomid, coreid, ligaeid and mirid bugs immigrate into paddy

fields and suck ears, causing damage. The nature of feeding damage varies with the stage of grain

" development at which feeding occurs. The quantitative loss is caused by increase in the rate of abortive

grains and breakability of the pecky grains in hulling process. The qualitative loss, howevet, is by far
more serious than the yield loss in Japan. When the pecky grains escape breakage during husking, they

become undesirable admixtures in brown grains.

Thus paddy growers suffer economic loss, because the

grain inspection standard is strict and reduction in purchasing price of the grain graded low is serious.

Pecky rice problem has become acute throughout the country since the early of 1970’s. However,

bionomics and ecology of causal species of the pecky rice remain unsolved in many respects.

In order to understand the life-cycle of two important species, Eysarcoris ventralis Westwoop and
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Cletus punctiger (DavLias), the authors conducted some experiments and field surveys from 1976 to 1978,
The results obtained were summerized as follows;

1) In both species, no eggs hatch out at 15°C, and nymphs did not complete development at 15°C and
17.5°C.

.2).  Theoretical threshold temperatures for development (¢) were determined to be 13,7°, 16.0° and 19, 2°C,

respectively, for the egg, the female nymph and the pre-oviposition stage. Thermal constants (K), with

. each ¢ value, were calculated at 60, 232 and 84°D, respectively, for the same three stages, However, the

values for the pre-oviposition stage were not so reliable,

3) Developmental thresholds of C. punctiger were determined to be 12.9°, 12,6° and 15,5°C, respectively,
for the egg, the female nymph and the preoviposition stage. Thermal constants were calculated at 115,
357 and 217°D, respectively, for the same stages,

4) Periodical examinations of the ovaries revealed that diapausing females that had immature ovaries and
overwintered occurred from mid-August and late August in the field population of C, punctiger and E.
ventralis, respectively.

5) The critical photoperiod for the occurrence of diapausing females of E. ventralis was determined to
be 13 hours at 26°C, but the actual critical photoperiod in the field seemed to be 13.8 hours., It was also
proved experimentally that the stink bug became sensitive to the photoperiod for diapause during the
fourth and fifth instars. The percentage of diapause was rather small when the females were reared under
short-day condition of 12L.:12D during the nymphal period and under long-day condition of 15L:15D after
the adult emergence, On the other hand, the percentage of diapause rose greatly when the female adults
were kept continuously under the short-day condition,

6) With the values of developmental thresholds and thermal constants and temperature records, the maximal
possible number of generations in a year was caliculated at three for E. ventralis and two for C. punctiger
in the middle and southern regions of Hiroshima Prefecture.

7) According to the data reported so far, most of Japanese stink bugs and allied bugs have the similar
critical photoperiods for diapause, i e. it lies between 13 and 14 hours. In Hiroshima Prefecture, the day-
length come up to 13.5 hours in niid-August, and the mean air temperature is about 26°C then. Although
the temperature condition in mid-August is still suitable sufficientlly for development of the stink bugs,
the total effective temperature after mid- August is not enough to complete one more generation, Accordingly,
we may conclude that the critical photoperiod is a ‘token stimulus’ that switches the physiological state of
E. ventralis and C. punctiger from reproductive life to overwintering life,
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