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Impact of the rice stripe virus (RSV) on the biological, physiological
and biochemical characteristics of the small brown planthopper,
Laodelphax striatellus (Hemiptera: Delphacidae)
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Abstract [Objectives] To investigate how infection with the rice stripe virus affects biological characteristics of
Laodelphax striatellus Fallén, including development, ovarian development and enzyme activity. [Methods] The single-tube
rearing method was used to measure the duration of the developmental period, nymph period, and adult longevity, of the small
planthopper (SBPH). Enzyme activity assays were used to compare the activity of five physiological protection and
detoxification enzymes in nymphs and adults, and the effect of RSV infection on ovarian development was studied by counting

the number of eggs in infected and uninfected females. [Results] The uninfected female and male nymph periods were
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(16.30 = 0.33 ) days and (15.62 + 0.21) days, respectively, compared to (19.08 + 0.43) days and (18.50 + 0.58) days,
respectively for infected female and male nymphs. A paired #-test indicates that RSV infection significantly prolonged the
duration of the nymph period (P < 0.001). The longevity of uninfected female and male adults was (10.74 + 0.81) days and
(14.46 £ 1.34) days, respectively, compared to (9.09 £ 1.27) days and (13.55 £ 2.38) days for infected female and male adults.
Results of a paired #-test indicate that RSV infection did not significantly affect adult development (P > 0.05). Ovarian
development and oogenesis were not significantly affected by infection with RSV. Activity assays for protective enzymes,
including superoxide dismutase (SOD), peroxidase (POD), catalase (CAT) and detoxification enzyme glutathione S-transferase
(GST) and acetylcholinesterase (AChE), were carried out on infected and uninfected 3" instar nymphs at 12, 24 and 120 hours.
The results indicate that RSV infection does not significantly affect enzyme activity other than causing slight variation in
trends of enzyme activity over time. [Conclusion] RSV affects the development of SBPH nymphs, but not other biological
characteristics of the SBPH, such as immune system and ovarian development. In addition to prolonging the duration of the
nymph period and slightly affecting variation in the trend of enzyme activity, there is no obvious reciprocal and mutually
beneficial relationship between the SBPH and the RSV.
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Table 1 Primers used for RT-PCR detection
Gene 3=3" Primer Product sizl:: Reference sequence
RSV CP TCTGCCATCTTCCTTCTTC 392 AM397834
ATGCCAATGCTATCACACT
RSV RdRp CCAGTGGAAGACTGTGAATCCATATCC 445 D31879
GAGAGCGCCTGTTATCTATTATCTCC
LsActin GCCCATCTACGAAGGTTAC 194 AY192151
CCATTTCCTGTTCGAAGTCCAG
OsUBQS5 CTCGCCGACTACAACATCC 460 AKO061988

AGGGCATCACAATCTTCACA
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Fig. 1 Detection rice stripe virus (RSV) in SBPH and rice plant by RT-PCR

M DNA marker DL2000 1-18 RSV RdRp

19-22 RSV RdRp

M: DNA marker; Lane 1-18: RSV gene RdRp detected in samples of small brown planthopper;
Lane 19-22: RSV gene RdRp detected in samples of rice plant.
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Fig. 2 Impact of RSV infection on the nymph duration (A) and adult longevity (B) of small brown planthopper

n Ak P <0.001
Letter n in the column represents sample number and triple asterisks stands for the significant difference (P < 0.001).
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Fig. 3 Ovary grade comparison of small brown planthopper after emergency between the
non-viruliferous and viruliferous population

6-8 n=6-8 * P <0.05
Six to eight replicates are set in each treatment, and asterisk stands for the significant difference (P < 0.05).
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Fig. 4 Ovary morphologic comparison in different grades during small brown planthopper development
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Fig. 5 Comparison activity of protective enzyme and detoxification enzyme in nymph of small brown planthopper
3 n=3

Three replicates are set in each treatment.
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