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Abstract [Objectives] To evaluate the effectiveness, environmental benefit and cost-effectiveness, of using the parasitoid
wasp, Trichogramma dendrolimi Matsumura, as a biological control to protect sorghum, an important crop used for food,

animal feed, sugar production and wine-making in China. [Methods] An experimental trial of the release of T. dendrolimi to
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control a variety of lepidopteran pests was carried out in the sorghum planting area of Hengshui county, Hebei province over
two consecutive years. Biological control by releasing Trichogramma, and chemical control of pests were conducted in
sorghum fields in two different villages. The effectiveness of the two different pest-control methods was assessed by
comparing the amount of crop damage, the abundance of predatory natural enemies and sorghum grain yield, between these
villages. We also conducted a cost-benefit analysis in order to evaluate the overall ecological and economic benefits of
releasing Trichogramma compared to using chemical control. [Results] Fields in which Trichogramma were released had
less plant damage, a greater abundance of predatory natural enemies, higher grain yield and greater profit, compared to those
that used chemical control. In 2019, fields in which Trichogramma were released had significantly reduced leaf damage, a 3.96
fold greater abundance of predatory natural enemies and a slightly higher grain yield with lower pest control costs than those
that used chemical control, resulting in an increase in net differential income of 305.47 yuan/hm?. In 2020, fields in which
Trichogramma were released had significantly reduced ear damage, a 2.66-fold increase in the abundance of predatory natural
enemies and 1 392.5 kg/hm? higher grain yield than those that used chemical control, albeit with slightly higher cost, resulting
in an increase in net differential income of 3 644.05 yuan/hm’ (19.90%). [Conclusion] Compared to chemical control, the
release of T. dendrolimi not only significantly reduced crop damage, but sustained the biodiversity and abundance of the
natural enemies of crop pests, thereby significantly increasing production and income. As a result, releasing Trichogramma to

control sorghum pests is a practical and efficient biological control solution for sustainable pest control in sorghum plantations.

Key words egg parasitoid; biological control; predator abundance; cost-benefit analysis
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Bars represent standard errors. * indicates significant

differences between T. dendrolimi and chemical control o S A RTINS HU R O B AR, DT ST B g B
(P<0.05, paired t-test); *** indicates extremely significant A F RSN LA 2y, e ToibaE

differences between T. dendrolimi and chemical control . v
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Table2 Cost-benefit comparison between Trichogramma dendrolimi and chemical control

24 Parameters 0y Year MAEHIRERME T dendrolimi  fb2: % Hi5f] Chemical insecticides
Bk (kg/hm?) 2019 10 177.33 £203.61 10 146.00 = 698.05
Grain yields (kg/hm?) 2020° 8 445.00 + 670.28 7052.50 + 426.53
AHRA (J6/hm?) 2019 21270.61 21205.14
Grain income (yuan/hm?) 2020 22 463.70 18 759.65
FEHRBIAA (J8/hm?) 2019 510.00 750.00
Pest control cost (yuan/hm?) 2020 510.00 450.00
ZHEIA (J8/hm*) * 2019 20760.61 20 455.14
Differential net income (yuan/hm?)* 2020 21 953.70 18 309.65
B (5/hm?) ° 2019 24 075.61 23 770.14
Total net income (yuan/hm?)° 2020 29 768.70 26 124.65

a: AR -F P AS s b ZEUGA -+ EFOA s *FRm i B RURIRERT G S50 = Piin 22 5 B (P<0.05,
M7 RS ) o

a: Grain income subtracted from the pest control cost; b: Differential net income supplemented with settled net income;
* indicates significant differences between T. dendrolimi and chemical control (P<0.05, independent t-test).
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