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Integrated management of diseases and insect
pests for organic cultivation of adzuki bean,
Vigna angularis in Chiay1 area, Taiwan

Chi-Chuang Huang* Chuan-Yu Lo

Department of Biological Resources, National Chiayi University

Abstract

Two varieties, KS8 and KS9 of adzuki bean, Vigna angularis were planted in
Chiayi with organic cultivation in this study, and experimental field was divided into
integrated management, conventional and control plots. We used yellow sticky papers
and pheromone-baited traps to survey the number adults and peak period of insect
pests and natural enemies for spring and autumn crops. By using yellow sticky papers
in the integrated management plot in spring and autumn, the results showed that the
peak periods of Cicadellidae insect pests were late-March and mid-December, and the
number adults were 4,538 and 17,011/30 papers, respectively. For the Aleyrodidae
insect pests, the peak periods were late-February and mid-November, and the number
adults were 952 and 2,023/30 papers, respectively. The peak periods of Thripidae
insect pests were mid-April and mid-November, and the number adults were 220 and
3,843/30 papers, respectively. By using pheromone-baited traps in the integrated
management plot in spring and autumn, the number adults of Spodoptera litura and S.
exigua adults were 1,719 and 5,714/2 traps, 185 and 1,221/2 traps by using
pheromone-baited. We found that the seedling blight, Rhizoctonia solani and
agromyzids, Melanagromyia sojae, Ophiomyia phaseoli and O. centrosematis infected
and damaged seedling for both varieties of adzuki bean 30 days after sowing in
late-March and late-October. And then powdery mildew, Sphaerotheca fuliginea and
rust, Uromyces azukicolai were commonly infected leaves in from mid- February to
early- May and from mid-December to January. However, we also found that the
mycophagous ladybird, /lleis koebelei larvae and adults on adzuki bean leaves feeding

on powdery mildew mycelia in the same period, suggesting the potential of natural
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enemies. For the natural enemies by using yellow sticky papers in the integrated
management plot, the peak periods of Coccinellid predators were early-March and
mid-December and the adult densities were 50 and 379/30 papers, respectively. For
the peak periods of Braconid parasitoids were late-March and early-December, and
the number adults were 230 and 394/30 papers, respectively. The peak period of
Ichneumonid parasitoids was late-March, and the adult densities were 25/30 papers.
The peak period of Tachinid parasitoids were mid-April and next early- January, and
the number adults were 58 and 430/30 papers, respectively. As for the number of pods
/plant, pods weight(g) /plant and seeds weight(g)/plant of two adzuki bean varieties,
KS8 and KS9 had reached significant level, the conventional and integrated

management plots in spring had the best grain yield.

Keywords: Vigna angularis, integrated management, organic cultivation, diseases,

insect pests
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Fig. 1 Populatlon dynamics of Cicadellidae, Aleyrodidae, Thripidae and Agromyzidae
insect pests on adzuki bean, Vigna angularis in spring and autumn cropping by
using yellow sticky papers in the integrated management plots at Chiayi in 2013.

%21 EREZENTALLEILE R LAV et - R | Rl g
Table 1 Agromyzids infected percentage of adzuki bean seedling in autumn cropping
in KS9 variety and treatment plots at Chiayi in 2013 *

23 October 01 November
Treatment Damaged plants (%) Damaged plants (%)
KS9 KS9
Integrated 6.7+47° 6.7+ 4.7°
Convention 10.0+4.7° 16.7+12.5°
Control 13.3+82% 26.7+12.5°

* Agromyzids, Melanagromyia sojae, Ophiomyia phaseoli and O. centrosematis.
Variety: KS9. Sowing date: 09 October. Data shown are means of 30 plants. Plot
size: 363 %121 m. Non- insecticides and insecticides sprayed were done at 09
October. Means in each column followed by different letters show significantly
different at 5% level by LSD test.
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Fig. 2 Adult densities of Spodoptera litura and S. exigua by using pheromone-baited
traps on adzuki bean, Vigna angularis in spring and autumn cropping in the
integrated management plots at Chiayi in 2013.
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Fig. 3 Population dynamics of various natural enemies by using yellow sticky papers
on adzuki bean, Vigna angularis insect pests in spring and autumn cropping in
the integrated management plots at Chiayi in 2013.
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Table 2 Effects of varieties and cultivation managements on the agronomic
characteristics and yield for adzuki bean at Chiayi area in the spring season of
2013*

.

Pods weight Seeds weight 100 seeds

No. pods/plant (2)/plant (g)/plant weight (g)

Treatment

KS8 KS9 KS8 KS9 KS8 KS9 KS8 KS9

Integrated ~ 43.16° 40.56° 58.19" 59.86" 35.94° 3529 16.16° 18.50°
Convention 40.64° 53.88° 59.67*° 87.29° 33.51® 40.94° 16.92° 17.57°
Control 39.88° 42.84° 49.73% 54.45° 30.19° 32.89° 14.61° 16.91°

*Variety: KS8 and KS9. Sowing date: 22 January. Data shown are means of 25 plants.
Plot size: 36.3 x 12.1 m .Using pheromone-baited traps and yellow sticky papers.
Spraying Bacillus thuringiensis, Thuricide (BT), pepper extract, neem oil and
Trichoderma spp. were done at 27 to 61 days after sowing. Harvested date: 10 May.
Means in each column followed by different letters show significantly different at 5%
level by LSD test.
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Table 3 Effects of varieties and cultivation managements on the agronomic
characteristics and yield for adzuki bean at Chiayi area in the autumn season
of 2013*

No. pods/plant Pods weight Seeds weight 100 seeds
Treatment (POTEP (g)/plant (g)/plant weight (g)

KS8  KS9 KS8 KS9 KS8 KS9 KS8 KS9

Integrated  3.92° 424>  622° 622° 3.10° 3.77° 19.40° 24.48"
Convention 7.00°  8.88* 13.68" 17.03" 10.24* 12.85" 27.73" 30.16"°
Control 2.80°  1.88° 3.52°  337°  1.57° 1.65° 20.18" 2335°

*Variety: KS8 and KS9. Sowing date: 09 October. Data shown are means of 25 plants.
Plot size: 36.3 x 12.1 m. Using pheromone-baited traps and yellow sticky papers.
Spraying Bacillus thuringiensis, Thuricide (BT), pepper extract, neem oil and
Trichoderma spp. were done at 14 to 54 days after sowing. Harvested date: 17
January. Means in each column followed by different letters show significantly
different at 5% level by LSD test.
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