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Ecological Successions of Arthropod Communities in Stored Rough Rice,
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Storage ecosystems of rough rice, brown rice and polished rice were analyzed from Feb.
1987 to Nov. 1988 to investigate structures and ecological successions in the arthropod
communities as well as changes in energy of the systems. The changes in temperature of
stored rice showed high degree dependence on the temperature of storage room with time
lag of about four weeks. Moisture contents of rough rice, brown rice and polished rice
during the period were in the range of 12.7 + 0.4, 13.1 + 0.4 and 13.5 + 0.3%, respectively.
The arthropod communities in rough rice, brown rice and polished rice were qualitatively
and and quantitatively different. In rough rice, dominant species changed from Leptinotus
reticulatus Endlein to Liposcelis entomophilus Endlein, while in brown rice from Pyralis
farinalis L. to Sitophilus oryzae(l..), unidentified parasitic wasps, Anisopteromalus calan-
drae Howard and Tribolium castaneum Herbst and finally to S. oryzae. In polished rice, the
arthropod community showed an ecological succession similar to that in brown rice except
for a transient dominance of two psocid species. Thearthropod community in rough rice
was rather simple and unstable in comparison with those in brown rice and polished rice.
The 1000 kernel weight of brown rice decreased slightly during the period when the arthropods
were active(summer season), while that of rough rice and polished rice remained at the
similar level. However, the ash content per unit volume of brown rice as well as rough
rice and polished rice showed no increase during the period.
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Table 1. Arthropod fauna of the rice in straw bags (80kg) stored for 2 years(Feb. 1987~Nov. 1988)

Order Family Species
Acarina Acaridae Acarus siro L.
Pyemotidae Pyometes tritici L. F. & M.
Cheyletidae unidentified 1
unidentified 2
Psoooptera Liposcelidae Leposcelis entomophilus Endlein
Atropidae Leptinotus reticulatus Endlein
Lepidoptera Pyralidae Pyralis farinalis L.
Coleoptera Curculionidae Sitophilus oryzae(L.)
Tenebrionidae Tribolium castaneum Herbst
Cucujidae Cryptolestis ferrugineus Stephens
Hymenoptera Ptercmalidae Anisopteromalus calandrae(Howard)
Lariophagus distinguendus Férster
- Chalcidoidea unidentified
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Fig. 1. Changes in temperatures of stored rough
rice( -+ — - —), brown rice(— — —), polished rice

(--+)and storage room( ).
Fig. 2. Changes in relative humidity of storage room
(—) and moisture contents of stored rough rice

(— - —), brown rice( ——) and polished rice(---).

Fig. 3. Changes in total number of arthropods
(®—®) and proportion of natural enemies(0—0)
in the brown rice with storage time.
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Fig. 4. Changes in proportion of the major
arthropods in the brown rice with storage time.
Fig. 5. Changes in the dominanoce( ®—®), evenness
(0—0), and richness indices(®— - —®) of the
arth-ropod community in the brown rice with
storage time.
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Fig. 6. Changes in total number of arthropods
(®e——e®) and proportion of natural
(@RI 0) in the polished rice with storage time.
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Fig. 8. Changes in the dominance(®—@®), evenness
(0++0) and richness indices(®—-—®) of the
arthropod community in the polished rice with
storage time.
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Fig. 10. Changes in proportion of the major ar-
thropods in the rough rice with storage time.

Fig. 11. Changes in the dominance( ® ®), envn-
ness( ©---0) and richness index(®—:—- @) of the
arthropod community in the rough rice with storage

time.
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Fig. 12. Prinoipal components ordination of the
three storage communities(upper fig.)and arth-
ropod populations(lower fig.) in the time when
the communities were in active states. b, p and r
indicate brown rice, polished rice and rough rice,
respectively. The numbers in lower figure indicate

populations : 1 P. farinalis; 2 T. castaneum ; 3

S. oryzae; 4 L. entomophilus; 5 L. reticulatus; 6
L. distinguendus; 7 A. calandrae; 8 Unidentified
parasitoid ; 9 A. siro; 10 P. tritici; 11 unidenti-
fied Cheyletidae.
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Fig. 13 Changes in dry weight of 1000 kernels

ofrough rice(x — x), brown rice(®#—e®), and

polished rice( 0 ------ ©) with storage time.
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Fig. 14. Changes in ash content(%) of rough rice
(x—x), brown rice(®—®) and polished rice
(O erees 0) with storage time.
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