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Annual dynamics and the larval food consumption level of Holotrichia

diomphalia in peanut field of Shenyang
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Abstract: In order to identify the quantity of Holotrichia diomphalia in the peanut field of Shenyang and
determine the larval food consumption level we applied a trapping lamp to monitor H. diomphalia in a
peanut field. The trapped adults of H. diomphalia were reared in the laboratory for a life cycle and the
food consumption level of the larvae were investigated. There were two peaks of trapping number of H.
diomphalia in the dynamic curves each year. Differences were found in the unearthed date among years

and the unearthed number of H. diomphalia adults alternated between high and low levels in the adjacent
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years. Rainfall affected the activity of H. diomphalia which were scarcely trapped under lamp in rainy
days. The 3™ instar larval stage of H. diomphalia reached 329.8 +1.80 d and the food consumption
obeyed the normal distribution with the feeding time. The efficiency of conversion of ingested food into
body matter reached 1.32% +0.339%. Body weight of the larva reached maximum at the late 3™ instar
stage and then gradually declined after each ecdysis. Temperature and rainfall were the key factors
which play roles on the emergence period and quantity of H. diomphalia. In Shenyang H. diomphalia
was a major underground pest in the peanut field. The food consumption level of its 3" instar larval stage
was the largest among the different developmental stages which would cause relatively high yield loss in
seedling stage of peanut. H. diomphalia can be controlled by light<rapping from June to July so that the
damage and loss of crops in the forthcoming year will be alleviated.
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1 (2013 ~2018 )

Fig. 1  Occurrence and population dynamics of unearthed Holotrichia diomphalia

1 N N peason
Table 1 Peason correlation analysis within the daily air temperature air relative humidity rainfall amount
and number of lamp-trapped Holorichia diomphalia in different years

Factor Lamp-trapped Air Air re'la.tive Rainfall Year Month Day
number temperature  humidity amount
Lamp-irapped number 1 0.212** -0.081" -0.024 -0.007 0. 009 -0.033
Air temperature 0.212"% 1 0. 024 -0.087" 0. 090" 0.574™* 0.072
Air relative humidity — —0. 081" 0.024 1 0.369*" -0.302%*  0.480** 0.111*%
Rainfall amount -0.024  -0.087"  0.369"" 1 -0. 060 0.073" -0.062
Year -0.007 0. 090" -0.302*" -0. 060 1 0. 000 0. 000
Month 0. 009 0.574** 0.480™* 0.073" 0. 000 1 0. 006
Day -0.033 0.072 0.111°* -0.062 0. 000 0. 006 1
o P=0.01 ; : P=0.05

o Note: Data followed by **were extremely significantly positive correlation at 1% level; data followed by were significantly

positive correlation at 5% level.
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Table 2 Body weight food consumption and food utilization rate of 3™ instar larvae of Holorichia diomphalia

3 (d)

Larvae fed on

days of the 3" instar

(g
Body weight

(g

Food consumption

(%)

Food utilization rate

(gl/g/d)

Relative growth rate

(g/g/d)
Relative food

consumption rate

N 275 0.94 +0.150 a  0.25 +0.014 ab 2.50£1.478 a 0.56 £0.223 a 13.29 +2.633 a
N 280 0.96 £0.150 a  0.29 £0.014 a 2.31 £0.508 ab 0.59 +£0.084 a 7.74 £0.844 b
N 285 0.97 £0.009 a 0.31 £0.067 a 1.55 +£0. 134 ab 0.42 +0.084 ab 13.81 £2.579 a
N 290 0.97 £0.073 a  0.23 £0.027 ab 1.50 £0. 763 ab 0.37 0. 220 ab 4.91 +£0.718 be
N 295 1.04 £0.060 a  0.19 £0.026 ab 0.74 +0. 073 ab 0.19 +0. 050 ab 3.38 £0. 567 be
N 300 1.05+0.061 a 0.16 +0.008 be 0.52 £0.032 ab 0.09 £0.012 b 1.64 £0.063 ¢
N 305 0.98+0.055a 0.10+0.042 ¢ 0.15+0.148 b 0.01 +£0. 008 b 0.52+0.121 ¢
* o Note: Data were represented as mean + SE.
2.4
380.6 d
1 206 +£1.08d 2 30.2 +
0.73d 3 320.8 £1.80 d a =0.01
; 19.8+£0.73 d
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49.4
3
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Fig.2 Dynamic curve of food consumption amount of 3"

instar larvae of Holotrichia diomphalia reared on potato fruit
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3
Table 3 Body weight of Holotrichia diomphalia which reared on potato fruit and elm leaf

1 (8 2 (8 3 (8 (8) (g

First instar larval weight Second instar larval weight Third instar larval weight Pupal weight Adult weight
0.014 +0.0017 dD 0.250 £0. 4242 cC 0.902 +0. 0276 aA 0.873 +£0.0801 aAB  0.698 +0. 0262 hB
* o N 0.01 0.05 o Note: Data were

represented by mean + SE. Data followed by different capital or small letters were significantly different at 1% or 5% levels.

3 2d  3d 5 cm 18°C
20°C) 10% (
2013 6 40% ~60%)
o (2015)
. (2014) o
10 em 15 ¢m
5 cm
5 5 7
8 ( ) o
( 1979; o
1981) . 10 cm
10C 20°C
( 2018) . 5~10 cm X
10°C
30 ~ 40 e¢m (
1979) .
(
2013; 2018) . ( 1987) .
( 2019) .
1/10 ( 1981) 1/4 ( 1979) ( 2009; 2010)
4/5 2/5 (1981)
30 o
( 1988) .
o Holotrichia oblita Faldermann
( ( 3
2013) ) 3
( 2015) .
8 mm 15 c¢m o N
( 2007)
10 cm 15C

20°C ( 1981) . “ oo



649

( References)

Cao YZ Li KB. An [llustrated Handbook of Common Underground
Insect Pests in China M .
and Technology Press 2017: 30 -32.

M .

Beijing: China Agricultural Science

2017: 30 -32
Chen YN Pan T. Discussion on the head width of larva and the
regularity of growth of food consumption J . Chinese Bulletin of
Entomology 1988 4: 235 —240.
I 1988 4: 235
-240
Cut WN Sun MH Kong DS et al. Scarab species trapped by black
light and population dynamics of dominant scarab species in the
China Plant Protection

southwest area of Shandong Province J .

2018 38 (3): 30 -36.

2018 38 (3): 30-36

Dai SJ. The reason and control strategy of grubs under summer soybean

field J . Anhui Agricultural Science Bulletin 2012 18 (3):
68 —68 58.
I 2012 18 (3): 68 -68 58

Dang ZH Li YF Gao ZL et al. Influence of soil moisture on growth
and development of Holotrichia oblita J . Chinese Bulletin of

Entomology 2009 46 (1) : 135 - 138.

I 2009 46 (1): 135-138
Institute of Plant Protection Chinese Academy of Agricultural Sciences
China Society of Plant Protection. Crop Diseases and Insect Pests in
China ( Third edition Vol. 1) M .
Press  2015: 1494 —1495.

Beijing: China Agriculture

( ) M.
2015: 1494 - 1495
LiCM Qi JH Han GJ et al. Effects of different diets on the feeding
and digestive enzyme activity of Cnaphalocrocis medialis ] .
Chinese Journal of Applied Entomology 2019 56 (1): 114 -
121.

I 2019

56 (1): 114 -121
Li RY. A study of prediction and forecast and control of Holotrichia
diomphalia cockchafers J . Plant Protection 1979 5: 17 -20.
I

1979 5: 17-20
Li ZG. The relationship of occurrence and meteorological condition of
Beijing Agriculture 2007  36: 26 - 28.
I

Serica orientalis ] .

2007 36: 26 -28
Liang C Guo W Lu XJ et al. The annual occurrence dynamics and
its influencing factors of Holotrichia oblita ( Faldermann) adults

J . Plant Protection 2015 41 (3): 169 - 172.

] 2015 41 (3): 169 -172

Liu CQ Tian LL Li KB et al. Research into the taxonomic status of
three kinds of scarabs ] . Chinese Journal of Applied Entomology
2013 50 (1) : 93 -100.

COI ]
2013 50 (1): 93 -100

Luo YZ. Relationships of soil ecosystem with the population dynamics of

field white grub and general tactics for their control J . Journal of

Ecology 1987 6 (4): 38 -52.

1987 6 (4): 38 -52

Meng JJ Wang Y Li QL et al. A discussion of the reason why grubs
occur in severity in oil crops field and comprehensive control
measures. In: Li DM Wu Y] Yang GH et al. eds. The
Entomological Society of China. Current Entomological Study——
The Selected Works on Academic Discussion and in Memory of 60
Anniversary Meeting about the Foundation of the Entomological
Society of China C .
Technology Press 2004: 483 - 486.

Beijing: China Agricultural Science and

60

@)

2004: 483 -486
Shang XH Ma LJ Zhang SJ. Studies on the bionomies and control of
Holotrichia diomphalia Bates ]
1981 8 (2): 95 -100.

Acta Phytophylacila Sinica

] 1981
8(2): 95-100
Sun RH Li AH Wang T et al. Effects of different foods on adult
Journal of

longevity and reproduction of two scarab beetles J .

Environmental Entomology 2010 32 (4) : 544 —548.

I 2010 32 (4): 544 -548
Wang SF Li JJ  Zheng CY et al. The effect on the content of energy
sources of Spodoptera exigua which fed on cabbages under different
fertilizer levels J

45 (16) : 89 -92.

Jiangsu  Agricultural  Sciences 2017

J. 2017 45 (16): 89 -92
Yan Q Hong NN Zhao ZH et al. The characteristics of spatial and
temporal occurrence of grubs at Suzhou Anhui Province ] .

Plant Protection 2013 39 (4): 134 - 138.

2013 39 (4): 134 -138
Yu YH Long XZ Zeng XR et al. Preliminary investigation of scarabs
species on upland crops and the population dynamics in Guangxi

J . Plant Protection 2014 40 (6): 150 —153.

J. 2014 40 (6): 150 -153
Zhang DY. Comparative Nutritional Ecology of Exotic Ophraella
communa ( Coleoptera: Chrysomelida¢) D . Nanjing: Nanjing
Agricultural University Master Thesis  2007.
D .



650 Journal of Environmental Entomology 44

2007
Zhang MC  Yin J Li KB et al. Research progress on the occurrences
of white grub and its control J . China Plant Protection 2014
34 (10) : 20 -28.
J . 2014
34 (10): 20 -28
Zhang Y] Wu Q] Wang SL et al. Current status and prospects of the

important insect pests on the vegetable crops in China J . Plant

Protection 2013 39 (5): 38 —45.

2013 39 (5): 38 -45

Zheng FQ. Occurrence and control of soil insect pests in Shandong
Province J . Pestictdes 1997 36 (1) : 10 -13.

I 1997 36 (1):

10-13

Zhong T Fan WY Xu GQ et al. The population dynamics of three
scarabs trapped by light in Shenyang J . China Plant Protection
2020 40 (6): 39 -42.

J . 2020

40 (6): 39 -42
Zhong T Xu GQ Liu PB et al. Regularity of outbreak and infestation
features of Chinese leek root maggot in Liaoning J . Plant

Protection 2018 44 (4): 144 - 150.

2018 44 (4): 144 -150

Zhong T Xu GQ Xu L et al. Damage and economic threshold of
Holotrichia diomphalia larvae in seedling stage of peanut field in
Shenyang ] Chinese Journal of Oil Crop Sciences 2016
38 (5): 640 - 643.

2016 38 (5): 640 —643
Zhou HX Tan XM Li CY et al. Effect of nourishment and humidity
on the development and reproduction of Holotrichia oblita ] . Acta

Agriculturae Boreali — Sinica 2009 24 (4): 201 —204.

. 2009 24 (4): 201 —204



