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Effects of three host plants on the growth, development, reproduction and
longevity of Leiometopon simyrides (Lepidoptera: Noctuidae)
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Abstract Leiometopon simyrides is an important leaf-feeding pest insect of Nitraria spp. To explore the influence
of host plants on the growth and development of L. simyrides and provide a foundation for monitoring and
controlling this pest, Nitraria roborowskii, N. sphaerocarpa and N. tangutorum were used to raise L. simyrides at
constant temperature 27°C , and the biological characteristics of L. simyrides, such as the developmental duration,
survival rate at various developmental stages, emergence rate, sex ratio and longevity of adult were observed and
recorded. At the same time, the contents of nutrient and secondary metabolites in the leaves of three host plants
were measured. The results showed that the total leaf consumption was the least when L. simyrides fed with N.
roborowskii , and the most on N. tangutorum . The developmental duration of L. simyrides was the shortest when
fed with N. tangutorum, followed by those fed with N. sphaerocarpa, and the developmental duration was the
longest when fed with N. roborowskii. The survival rate of larvae and emergence rate of L. simyrides were higher
when fed with N. sphaerocarpa and N. tangutorum. The survival rate of larvac was the lowest without adult
emergence when fed with N. roborowskii. The female adult proportion of L. simyrides was the highest when
larvae were fed with N. tangutorum , while the adult longevity was the longest. The contents of total phenol and

simple phenol in N. roborowskii leaves were the highest, and the lowest in N. tangutorum. The content of
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nutrients in N. roborowskii leaves was the lowest, but higher in N. tangutorum and N. sphaerocarpa.

N. tangutorum and N. sphaerocarpa were suitable for the growth, development and reproduction of L. simyrides.

N. tangutorum was the optimum plant for L. simyrides, followed by N. sphaerocarpa .
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Table 1 Leaf consumption by Leiometopon simyrides feeding on different host plants
B /mg  Food consumption
A EAHEY X y ar
Hou o T 2 A 3 4k
1st instar 2nd instar 3rd instar
KEEH  Nitraria roborowskii (12.20£2.81)b (21.03=£1.02)c (30.83£2.66)b
WK Nitraria sphaerocarpa (26.08=£4.15)a (58.99£6.41)a (132.2648.87)a
B A Nitraria tangutorum (24.00=£1. 20)a (37.53%5.12)b (157.1847.53)a

F #5551 2%0  Statistical parameter

F,12="6.33; P=0.013

Fs.12=14.13;P=0.001 F7.12=12.90; P=0. 015

B+ /mg  Food consumption

A EHY
. 4 ¥4l 5 14y 4y qU
Host plant . .
4th instar 5th instar Larval stage
KEEH  Nitraria roborowskii (212.547426.09b (1 905. 43+183. 67)c (2 182. 024208. 51)c
WK Nitraria sphaerocarpa (479.17420. 06)a (3 118.03%£43.65)b (3 814.53%£52.28)b

FEaTEFE M Nitraria tangutorum

(559. 23472.

54)a (4 322.684173. 34)a (5 100. 624-193. 24)a

F #5551 2% Statistical parameter

F3.12=33.94; P=0.011

F3.12=68. 34; P=0. 000 F3.12="78.99; P=0. 000

1 R Bdla 8 0 P AR AERR s RIS NG TR 4 Rl — & B W BN R 25 E A RO R 2% 57 3 (P<<0. 05) . R,
Data are mean=®standard error. The different lowercase letters in the same column indicate significant differences among the same stage
feeding on different host plants (P<C0. 05). The same applies below.
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Table 2 Developmental durations of Leiometopon simyrides feeding on different host plants

REMM/d Developmental duration

A A
< ol 1 4 e 2 14 i 3 R4 4 4 iy 5 ¥ 4) iy
Host plant . . . . .
1st instar 2nd instar 3rd instar 4th instar 5th instar
KFEEAR  Nitraria roborowskii (5.840.2)a (3.940.1)a (4.0240. 1Da (4.540.4)a (6.97£0.2)a
YH  Nitraria sphaerocarpa (4.3%40.2)b (3.140. Db (3.1£0.2)b (4.040.2)a (4.740.3)b
FEH A Nitraria tangutorum (4.01+0.0)b (3.0£0.0)b (2.240. Dec (3.5£0. Db (4.740. Db
Fﬂzl @Eﬁ%ﬁ%{ﬁ( F2_27:34. 28; F2,27:20.21; F2,12:53. 69; F2,12:4. 28; F2,12:130. 70;
Statistical parameter P=0.000 P=0.000 P=0.000 P=0.001 P=0. 000
N KB /d Developmental duration
L] e prI
s i e Hi P R
‘ Larval stage Pupa Oviposition prophase Total duration
KFEEAR  Nitraria roborowskii (25.1£0. 1Da — —
Y3H|  Nitraria sphaerocarpa (19.2+0. Db (13.8+0. Da (1. 940. Db (34.9%1. Da
FEE A Nitraria tangutorum (16.440. 2)c (12.5%0. Da (2.47£0.2)a (31.4+0. b
AR N =5.58; df=8; 7 g G =t =3.08; df=8;
Fﬁ.t.ﬁﬁ/j%ﬁ‘,éﬂ( Fy 1y—131. 73; P—0. 000 t=5.58; df=8 t 2.44;5 df=8 t=3.08; df=8
Statistical parameter P=0.075 P=0. 041 P=0.015
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Table 3 Survival rates of Leiometopon simyrides larvae at different instars feeding on different host plants

13/ %  Survival rate

73 LA

Host plant

1 %4t

1st instar

3 WA

3rd instar

2 ke it

2nd instar

KEBEH  Nitraria roborowskii

(50. 00£5. 48)b

(74.76410. 64)b
(97.144-2. 86)a
(100. 004-0. 00)a

(75.00411. 62)b
(98.004=2. 00)a
(100. 0040. 00)a

F2,27:9. 37;P:O. 001 F2,12:4. 27;P:O. 031

T2 /%  Survival rate

4l Bl

Larval stage

5 ey

5th instar

WK Nitraria sphaerocarpa (94.18+£5. 93)a
Bl A Nitraria tangutorum (98.00£2. 00)a
F #5401 5% Statistical parameter F5,5;=101. 56; P=0. 000

A EHY

Host plant . &?Zf]ﬂi

4th instar

KFEEH  Nitraria roborowskii (68.33414.53)b
WK Nitraria sphaerocarpa (100. 00£0. 00)a

JEM A M|  Nitraria tangutorum

(97.7842. 22)a

(14.004=2. 45)b
(86.6748.12)a
(92.00£7. 7)) a

(80.00412. 25)a
(96.6743. 33)a
(91. 0044. 58)a

F 564511241  Statistical parameter

Fg,lzz/l. 3/1;P:0. 038

Fz,lzzl. 35;1):0. 294 F2,12:2/11. 59;P:0. 000
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FE R 25 5 S R e L R P R T B 5 A IR

®4 BRARFEIEWEOR B PLE ST REFaG

Table 4 Emergence rates, sex ratios and adult lifespan of Leiometopon simyrides feeding on different host plants

2 FAEY) PR/ % I i/ d PEEE  Sex ratio
Host plant Emergence rate Longevity N P(®
Wil Nitraria sphaerocarpa 88.3313.53 5.5%0. 3 1:1.12 0. 125
FE R Nitraria tangutorum 79.89+4. 24 5.940.4 1.03:1 0. 271
t KIS v-2%0  Statistical parameter 1=2.92; df=8; P=0.702 t=—0.71; df=8; P=0. 358
x5 ARBRMAPHEFREXERGYREE
Table 5 Contents of nutrient and secondary metabolites in different leaves of Nitraria
PO A TER &L/ Ui B R 1 e/ SN Lines v TR A 25 i/
aF EAHY)
Host plant (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
AL Soluble sugar Starch Free amino acid Total phenolics Simple phenolic

(3. 8140.05b
(4. 5440.10)a
(1.1340. 08)c

(19. 76 +0.17b
(20. 3140. 36)b
(23.2640.51)a

(4.9740.05)c
(6. 06+0.11b
(9.8540. 06)a

(57.30%3.77)a
(55.0040.9Da
(27.7042.01)b

(3.41+£0.74)a
(1. 95+0. 31)ab
(1. 01=£0. 22)b

FE R R
WHLH  Nitraria sphaerocarpa
KIEBEH  Nitraria roborowskii

Nitraria tangutorum

F&“Bﬁ%ﬁ‘?ﬁ;é& F2,12:299. 54; F2,12:22. 32; F2,12:1 664. ’18; F2,12:85.02 F2,12:3 642. 80;
Statistical parameter P=0.000 P=0.000 P=0.000 P=0.000 P=0.000
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