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1. The ovary of an insect is composed of ovarian tubules, known as ovarioles. Each ovariole contains multiple
egg chambers arranged sequentially along the tubule. Before fertilization, each egg is considered a single cell.
After fertilization, the egg develops into a multicellular organism. Provide two reasons why a fertilized egg can
develop into a multicellular organism. (6%)

2. DNA has been established as the genetic material in most insects, and DNA sequencing is a critica] tool for
species identification. Typically, scientists use PCR (polymerase chain reaction) to amplify DNA for
sequencing. However, PCR may fail to work with DNA isolated from insects. Provide two reasons why PCR

might not function in such cases. (6%)

3. In insects, chemical A blocks the movement of ribosomes along mRNA, while chemical B suppresses DNA

repair. (15%)

(1)Does chemical A inhibit transcription or translation of a gene? (3%)

(2)If DNA repair is inhibited by chemical B, how will this affect transcription? (3%)

(3)Following question (2), how will it affect translation? (3%)

(4)If chemicals A and B are insect pesticides, they may cause insects to generate pesticide resistance. If this is
the case, please explain why pesticide resistance is generated. (6%)

4. Explain the relationship between ecdysone, ecdysis, and metamorphosis in insects. (9%)

5. Explain: (4%) | |
What is the function of halteres in Diptera?

6. AR | (B—&easrdt 12 47)
(1) Mushroom body

(2) Peritrophic membrane
(3) Parthenogenesis
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8. sRanfH Al (Artificial Intelligence) J*ERE2ERIH ST LAV BoRaRME 7 (10 43)
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Small brown planthopper White-backed planthopper Lab. strain
Insecticide Slope LCso (95% CL; mg/I.) Slope LCs0 (95% CL; mg/L) LCso
Chlorpyrifos BHFHA 2.17 1.93 (1.3743.71) 1.87 1.87 (1.08+4.66) 1.93
Terbufos L1514 1.99 20.6 (14.78+25.4) 2.98 16.65 (3.71+28.26) 3.61
Imidacloprid 25xEjr 1.17 0.27 (0.17+£0.51) 1.89 2.81 (2.1743.41) 0.27
Thiamethoxam ZEHEZE 12 0.29 (0.20+0.44) 0.33 0.38 (0.27+0.50) 0.29
Acetamiprid 5B 2.81 4.14 (3.324£5.1) 3.56 4.50 (3.57+5.43) 4.14
Nitenpyram ¥LE S50 2.7 0.39 (0.20+0.57) 0.58 0.56 (0.410.69) 0.39
Buprofezin fi355% 2.2 0.43 (0.32+0.54) 1.84 0.27 (0.39+0.66) 0.43
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