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Biological characters of Lixus subtilis Boheman in quinoa field
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Abstract  Lixus subtilis Boheman is a new pest insect of quinoa, Chenopodium quinoa Willd, and has caused seri-
ous damage to quinoa in Beijing in 2016. Many species of weeds common in the field are host plants of this weevil,
leading to difficulties to control the damages caused by it on the quinoa. In the present study, adult oviposition
characters of L. subtilis as well as the role of the weeds were investigated by population ecology methods. The re-
sults indicated that the body color of L. subtilis adult was changeable, including rusty red, chocolate brown and
black brown. The adult was active during the day time but avoid direct sunlight, and usually hid in the lower part
of the plant. And the adult preferred laying eggs on host plants with stem diameter =5 mm being in the vegetative
growth stage to host plants with height 150 cm (stem diameter =20 mm) being in the budding stage to flowering
period and healthily-growing with stem stiffness. When just sowing or during the young seedlings period of quinoa
(stem diameter <C5 mm) , the adult mainly laid eggs on tender-juicy weeds belonging to family Chenopodiaceae. In
carly June, the adult weevil laid eggs on quinoa in a vigorous growth period. About one month later, when the

quinoa plant was in the early flowering period and healthily-growing with stem stiffness, the adult mainly laid eggs on
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weeds belonging to family Amaranthaceae. Furthermore, the adult of L. subtilis prefer laying eggs on quinoa in

vigorous growth to laying eggs on weeds. The number of oviposition markers was 6. 06- and 1. 55-fold higher on

quinoa than those on weeds belonging to families Chenopodiaceae and Amaranthaceae, respectively. Eradicating

weeds around the field of quinoa at the right moment could alleviate the damage caused by L. subtilis. Our pres-

ent results should be benefit in management of this weevil pest and ensuring health development of quinoa industry

in China.
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a-c: Adults in rusty red, chocolate brown and black brown colors, respectively; d: Egg; e: Second instar larva; f: Mature larva; g: Pupa; h: Newly emerged adult
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Fig. 1 Morphological character of Lixus subtilis (a-c and g-h, photo by ZHANG Ao;
d-f, photo by ZHANG Guifen; Beijing, 2017)



44 55 41

HSHNE e & NP e LR7E Sy e B 20 « 165

2.2 mEEHIMNE

TESE PRACT 1) 6] R G LA A B, 6 H WIS
SN ZAE 10:00~18:00 Z [Al35 3, JLHE I
AF 10 30 Rl T A 5] 20 WL 5 s oR B A R Y
AL~ T RATRES AR  HIRAT IR . BRSNS L
JEI 5 R T T D2k 78 R Y I A 3 gl L (B
A BH G B H R AR A N AR PR (RS R
B EBFORE AR D H R R A Y IE T B S AT L
Bt A s (] 1h)
2.3 mEFIPERE

BLRCE A BLAR 5 mm Db S iH 20 1 B

BEYieE7/1b o N 1 53 ot P DR A T
— LI SR JE A B AR I AL N B AR
WEIEE (] 2a) ;s BEALO0 1~3 KL (& 2b) . [AlY
PRI R W (5 H ) Z Al i T 25 4T
FARAAL 5 mm, FHEE R GG AR B AR A K
WEERHR L 7= R (& 3a), H ™= BUIR 0 2 HE 51
WA AN 1 ARHLIR b A IR 10 A, HiE
H AR (] 200 5 3™ BIYRTE BT . 25FF A AT DR i
UG A 2dD 5 £ D03 b B ™ IR AR AR €
(P 2e) s 1M AE 2R R AR AR 2 1 JUAR X i )
FOS A= PR B R AR

FORN

e

. o s .
a: J8t B AE = IR ALIA ) SR AE 3R b: SAL = BR2KE oo 2 ARHES Y 7= B d: 7= B DY 1 e B e: DESEZEAT B BB AR € Y 7= SRR
a: Feces in black brown left in the eyeable aperture; b: Two eggs in a eyeable aperture; ¢: Oviposition marks in dense arrangement;
d: Eggs in the eyeable aperture; e: Oviposition marks in black brown color on the stem of amaranth

2 BRI (a, KT IE; b~e, KEMIEF,; LR, 2017 £)
Fig. 2 Oviposition character of Lixus subtilis adult (a, photo by ZHANG Guifen; b—e, photo by ZHANG Ao; Beijing,2017)

HEAh . A EAYII A RO B RO AT 1 W A AR
FERE AR R /N A W% A0 G BT 7 B IR A — E 7
M o A R B B AN AR AR R A A L R
AT FCB AR AR AR L O 5 40 24 st R A AE A T B
BRI -0 AL R PR R A 150 em DA B (AR ZY

20 mm) , ZEFTREACRE L FUAE R I o AN 181 BT 1147 B
TR TH R FR AW TR RIS, 25
FPREALRERE HO A I RV AN I 1 2 2 7 B R
AR A2 (& 3b) . iS5 LRI . Bk 22
VEPEAESNIAN DR 7= 0 (8] 2e I 30).



. 166 490 44 25 2018

£ E ER
R e 7
- & - & 6 7 &6
g6 ® ®
- - g 5 CES
s <s s
mE 4 i E 4 wE 4
&8, % & 3 ® &,
8 .2 & .2
3, £3 . 23,
i ;‘:“5 45"‘\“5
”‘g 1 51 51
E o a E o b E c
) o— e =} S0
Z 04-25 05-09 05-19 05-27 Z  06-05 06-1206-19 06-26 07-0307-1007-17 07-24 07-31 08-05 Z  07-29 08-04 08-10
VB H#I/A-H WHEH#/A-H VAT H#/A-H
Date Date Date

a: BRI b: B o WiRh R

a: Weeds from Chenopodiaceae; b: Quinoa; c: Weeds from Amaranthaceae
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Fig. 3 Dynamics of number of oviposition marks of Lixus subtilis on weeds from Chenopodiaceae (a),

quinoa (b) and weeds from Amaranthaceae (c¢) during different period (Beijing, 2017)
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