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Seasonal Occurrence of Insect Pests and Related Yield Loss in Amaranth Crop
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ABSTRACT: This study was carried out to investigate insect pests and their damage caused to commercial amaranth in Gangneung,
Gangwon-do, Korea, during 2019-2020. A total of seven families and 18 species were identified including three species of aphids, twelve
species of stink bugs, and four species of moths. Among them, five species caused significant economic damage due to a large number
of occurrences; Aphis fabae, Nysius plebejus, Polymerus cognatus, Spoladea recurvalis and Spodoptera exigua. Aphids started to occur from the
end of April, and showed the greatest incidence in early June. Three Nysius species occurred from mid-May and showed the maximum
density in late August, and then its population decreased from the beginning of September. Two species of moth caterpillars began to
occur from mid-August and damaged amaranth until mid-October. Comparing the yields between amaranth plants with and without
a spray of pesticides for each pest, the yield loss of seed by aphids and stink bugs were 51.9% and 69.8%, respectively. Also, the reduction
rates of leaf biomass by S. recurvalis and S. exigua were 72.5% and 36.5%, respectively.
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Table 1. List of insect pests found on amaranth crops at Gangneung, Gangwon province, South Korea, from 2019 to 2020

Order and Family Scientific name Korean name ]])egree fevel 3
Occurrence Damage
Hemiptera

- Aphididae Aphis fabae AER G E A+ 4+
Aphis gossypii oA E +++ ++
Myzus persicae B ool AYE + +

- Coreidae Cletus punctiger L7 A E ] A ++ +
Nysius plebejus of 71 =AY b -t

- Lygaeidae Nysius inconspicuus - o+ e
Nysius hidakai SR AR + +

- Miridae Polymerus cognatus ZIA A =AY -+ et
Lygus rugulipennis EWAH =AY o+ ++
Orthotylus flavosparsus HolEAd 1= 7Y + +
Apolygus spinolae o Ry A =AY + +

- Pentatomidae Dolycoris baccarum ek + +
Nezara antennata ZA - + +
Palomena angulosa BrkEZ L) + +

Lepidoptera

- Crambidae Spoladea recurvalis Yu gy - -+

- Noctuidae Spodoptera exigua yiR- 1B 4+ e
Mamestra brassicae == ++ ++
Spodoptera litura S A A e U 4+ T+

'Degree of occurrence: +++++ very frequent, ++++ frequent, +++ moderate, ++ rare, + very rare.
2Degree of damage: +++++ very serious, ++++ serious, +++ moderate, ++ little, + very little.
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Fig. 1. Seasonal occurrence of aphids inhabited the amaranth plant at Gangneung, Gangwon province, South Korea, from 2019 to 2020.
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Fig. 2. Seasonal occurrence of Spoladea recurvalislarvae inhabited the amaranth plant at Gangneung, Gangwon province, South Korea,

from 2019 to 2020.
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Fig. 3. Seasonal occurrence density of Aysius spp. (up) and Polymerus cognatus (down) found in amaranth plant at Gangneung, South
Kora, in 2020. Insects were captured from the whole grain heads of 10 amaranth plants using entomology net with three replicates.
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8 sfjg-o|eKHolopainen, 1991). & AR A= 69 Aol &
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Table 2. Seasonal occurrence density (M+SE) of nine stink bug species on the amaranth crop at Gangneung, South Korea, during 2020. All
stink bugs existed in 10 plants of amaranth were captured with entomology net three times at an interval of a week

Date Nysius spp. Polymerus Lygus . Cletgs . Dolycoris  Nezara  Palomena  Orthotylus Ap?lygus
cognatus  rugulipennis  schmidti ~ baccarum antennata angulosa flavosparsus spinolae
19-May 0.7 +0.6 0.3+0.6
26-May 43+0.6 1.3+0.6 0706 03£06 03£0.6
02-Jun 5.0+2.0 1.3+0.6 1.0+£00 03+06 03=£0.6
09-Jun 5.7+1.5 1.3+1.5 03+0.6 0.7£0.6 0.3 +£0.6
16-Jun 12.0 £2.6 2.7+0.6 0.7£0.6 1.3+0.6 0.7+0.6
23-Jun 19.7 £3.5 33+£1.2 1.0+1.0 23+06 07+12 13£0.6
29-Jun 77.0 £43.0 4020 83+2.1 1.7£12 03+£06 03+£06 07=x12 30+1.0
07-Jul 733 +6.1 50+1.0 8325 0706 07+£06 07+06 1.3+£0.6
16-Jul 78.3 +£49.3 50+1.0 7.7+3.5 2010 1706 0.7x0.6 40=+1.7
21-Jul 106.3 +39.0 57+25 40+2.0 1315 53+£21 13+£06 27+1.5
29-Jul 21.0+1.7 6.0+2.0 30+1.7 0706 63+12 20+£1.0 20£1.0
04-Aug 33.3+£12.2 8.7+23 0.7+0.6 53+£06 13+15 0.7+0.6 0.7+0.6
11-Aug 50.7+93 6.7+1.5 03+0.6 40+1.0 03+£06 03+0.6 03+0.6
18-Aug 943 +93 6312 1.0£1.0 03+£06
25-Aug 242.0 £ 17.5 27.7+4.5 0.3+£0.6
01-Sep 222.0+293 21.0+£2.0
08-Sep 119.0 £47.8 447 6.1
15-Sep 55.7+16.0 68.7+14.6
22-Sep 547 +30.1 863 +156
29-Sep 13.7+55  121.7+£29.7
06-Oct 37+1.2 463 £17.1
13-Oct 23+0.6 24.7+5.0
20-Oct 0.7 £0.6 22.0+2.6
27-Oct 173 +2.5 03 £0.6
03-Nov 40+1.0
10-Nov 0.7+ 0.6
OlIZtA 2h SHiSo| mish= A2tek= % H T 7}ofl TR g3t -9 2 13 S =th(Ezeh et
al., 2015). & 2APA = lcaXHvoﬂ Ot S Ae-269.8%
ASER LR ool S el FHE T 2 koL, Nysiusd: 217 353} 2 2} ol
EEH SFole. weh] ASE AHS AT HF AR AYSHI 0 B Table 2) A1) eI R
AZ AES Ael et PRI S FAS vlmstgch F ORFEN RS o ¥ A0E FYHC o ERZEA §
UTPRLEE TR AR UATRANSAT DL ABIA YTV A2 SAYRE RET2 PIIR
BE SLOUSICHTable 3) A oofs TP Uslge  Eslem udlch
o] AS-% 7)o HhAlale] |7t 34 J Ne 2712 W apgfubal Slu b QLS A5k dlFolHE 2A
ol WASHA gk AT A ABAZF L A FIP) e ohulei AR AAF AR Hlol £S5
Sir}. web] w27 of A A 50| 237} olRol Aok gailid], shuluhah sluwupel ofgk A A 1)
AR 0 7 A3 = Q1S Ao 7 Helt) kAR F= ofulgt 282 7V7F36.5%, 72.5% S THTable 3). Borisade et al. (2019)
20 3} FA o AR WSS F=tl, T Euirt Ak =27 & Lol A|g]otefl A opufgtie 7 F S F= dfiEel
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Table 3. Yield losses of amaranth grain and leaf resulting from the treatment of insecticides to control four species of insect pests

Weigh, g/plant

Pest Yield loss, %
Part Sprayed plot Non-sprayed plot
Aphids Grain' 98.6+11.8 47.4+7.1 51.9
Stink bugs Grain 97.4+10.9 29.4+5.6 69.8
S. recurvalis Leaf® 315.0+30.6 86.6+11.5 72.5
S. exigua Leaf 318.0+31.1 202.0+45.5 36.5

'Yield loss by aphids and stink bugs was measured with the weight loss of grain.
%Yield loss by lepidopteran pests was measured with the weight loss of leaves.

o upat wo)of ofgt wslgo] 54.9%ekL 3F9ITh. Garcia
et al. (2011)-& WA oA 3]yl apdhjbo] o)st o}
ohehs A PR S-S 44.2%, wHol ol Rt g
39.1%2kaL skt & w=wollie 7 5 Wil 2t
Q0] AAIF £AS 2RI 1) M Bl 24 ook
T2y 2 AT 450 se-2 f-EuRtoll A e ottt iof
BAIA TaE ol F= s o= AU Fo= a
HQl WhA|7]4:9] Atto] Bagt Flojek. B3] -2kl of
olEks Si5-S WAl she A A7) of ) S8 Ro] 9] wE

o ‘Fors] 8= d =S5 A=PLS)of 534 18] S5
o i3k wokEs 528 AEejop & 3 o2 YztHL

~
ofN

AbAb

otk Auel Al LZ AL S EORE A AE
A4 T2, o)A 3] AT}, Nysius & =717 5742 w9t
= =4 41%}5H Rameswor Maharjan BPARA ZHARE L T
AT HEAEA o ATk ARN (A HS: PI01435803,
‘ofutgiaot W o] 29 WallF WAy Bl wlslxAb) o] Al
2 gyt

XXt X & ot

A 0 YA, SYATE: AGEA, 19 W
CRE:

U et 5 ASER 245

WA SYAZILR, S ARTAR ok 3y
AR A

AR : SRR, SADTAL HEE S
TN 4

BE A 40 9
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