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Abstract [Objectives] The greenhouse whitefly is a major insect pest of multiple horticultural and vegetable crops in
Northern China. The sweet potato whitefly species complex is another pest species that has recently spread into parts of
Heilongjiang Province as a result of the flower trade and is rapidly replacing native species to become the new dominant
species. The tomato yellow leaf curl virus (TYLCV) is a begomovirus transmitted by the sweet potato whitefly that can cause
serious damage to plant crops. There has been little recent research on the effect of this virus on the greenhouse whitefly, or on

competition between these two whitefly species. [Methods] We observed the population dynamics of both whitefly species
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on infected and un-infected tomato plants and related these to host plant’s morphological and physical indices. [Results] 1)
Tomato plants infested by the sweet potato whitefly became short and thin with more root biomass; 2) Plants infested with the
greenhouse whitefly became a little shorter but thicker; 3) Infected plants became shorter and thicker (or thinner), without
significant root variance; 4) Compared with infested plants, plants that were both infected with the virus and infested with the
greenhouse whitefly became shorter and thinner with a sharp decrease in root biomass, whereas those infested with the sweet
potato whitefly showed much reduced symptoms; 5) Different enzymes responded differently to plant infection; higher AchE
activity injured plants but higher GST was beneficial. [Conclusion] Infestation by the sweet potato whitefly injured tomato
seedlings, but the greenhouse whitefly didn’t directly affect tomato plants; virus infection reduces the plant response to sweet
potato whitefly infestation, but enhances the response to infestation by the greenhouse whitefly, that is to say, the growth and
development of infected plants infested by the greenhouse whitefly was significantly suppressed. The sweet potato whitefly laid

less eggs with a higher hatching rate on infected tomato plants whereas the greenhouse whitefly laid relatively more eggs with a

lower hatching rate. These results have implications for the integrated management of whitefly pests in high latitude areas.
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F1 BMARBRAZE TYLCV HJMEKRMEEEMEAIMEGFEEH HEHRER
Table 1 The survival number of greenhouse whitefly fed on healthy and TYLCV-infected tomato leaf (meanSE)

4
Treatment Oval Nymph 4™ nymph Adult
-TYLCV 163+£31.3 72+22.2 43+13.4 14+6.7
+TYLCV 124+21.5 36+5.5 17+£5.2 12+£2.3
Ratio 76% 50% 40% 86%

F2 HEREMES (TYLCV) EHMEMKIEMNEASMEFIH GIELRER)
Table 2  The survival number of sweet potato whitefly fed on healthy and TYLCV-infected tomato leaf (mean+SE)

4
Treatment Oval Nymph 4™ nymph Adult
-TYLCV 54+10.4 48+9.7 30+7.7 15+6.5
+TYLCV 25+4.4 27+4.7 224+4.8 5+1.7
Ratio 46% 56% 73% 33%
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Table 3 Comparison of survival ratio of greenhouse whitefly fed on healthy and TYLCV-infected tomato leaf

(Chi-square test)

Survival ratio Oval to nymph Nymph to 4™ nymph 4™ nymph to adult Oval to adult
-TYLCV 44% 60% 33% 9%
+TYLCV 29% 47% 71% 10%

P-value 0.010 0.227 0.010 0.682

F4 WMERRMPEFZ TYLCV FEHEREMAZMEFEETERILR
Table 4 Comparison of survival ratio of sweet potato whitefly fed on healthy and TYLCV-infected tomato leaf

(Chi-square test)

kL

Survival ratio Oval to nymph Nymph to 4™ nymph 4™ nymph to adult Oval to adult
-TYLCV 89% 63% 50% 28%
+TYLCV 100% 81% 23% 19%

P-value 0.001 0.015 0.082 0.582
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Fig. 2 Plant height of healthy tomato, tomato with whiteflies, with TYLCV and with whiteflies+virus greenhouse
whitefly treatment  (A)and sweet potato whitefly treatment (B).
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N. Healthy tomato; W. Tomato with whiteflies; B. Tomato with sweet potato whiteflies; V. Tomato with TYLCV;
W+V. Tomato with whiteflies+virus ; B+V. Tomato with sweet potato whitefly+virus. Data in the figure are mean+SE,
and followed by different lowercase letters indicate significant difference among different treatments (LSD test,
P<0.05). The same below.
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Fig.3 Underground biomass(A) and aboveground biomass(B) of healthy tomato, tomato with greenhouse whiteflies,
with TYLCV and with greenhouse whiteflies+virus
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Fig. 4 Underground biomass (A) and aboveground biomass (B) of healthy tomato, tomato with sweet potato
whiteflies, with TYLCV and with sweet potato whiteflies+virus
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Fig. 5 AchE activity (A) and GST activity (B) of healthy tomato, tomato with greenhouse whiteflies, with TYLCV
and with greenhouse whiteflies+virus
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5 BEMHIRNTHLEARXR HARRBEEMTHESE
Table 5 Summary of tomato plants response to treatment (only significant difference marked)
Parameter Infested+Infected
Treatment Infested Infected (141 41 © Infested
 Greenhouse - 13% - 14% - 21% - 9%
whitefly
Plant height
. - 18% - 8% - 17%
Sweet potato whitefly
' Greenhouse - 540 - 63%
whitefly
Underground
biomass . +88% +109%
Sweet potato whitefly
- Greenhouse - 30% - 299
whitefly
Aboveground
biomass , - 52% - 19% - 53%
Sweet potato whitefly
. Greenhouse +52% 31%
whitefly
AchE activity , +71% +44% +35% - 21%
Sweet potato whitefly
' Greenhouse - 704 - 14% - 10%
-S whitefly
GST
activity - 18%
Sweet potato whitefly
- Greenhouse +14% +10%
whitefly
Foliar soluble
i +25%
protein content Sweet potato whitefly ’
. 2014 TYLCV
3 Tt
2
Maluta
Ghanim et al. 2014 Malutaetal. 2014 2014 TYLCV
Shietal. 2014 Zhangetal. 2014 3
1 1/3

Maluta
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