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Development and primary application of the
DNA barcode identification system of grain pests
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(1. College of Plant Protection, China Agricultural University, Beijing 100193, China;
2. Academy of State Administration of Grain, Beijing 100037, China)

Abstract For rapid and accurate identification of stored-product pests, Grain Pests DNA Barcode Identification System
(GPDBIS) was established by using SOL SERVER 2009 and C # . The basic information and mtDNACO I barcode
information of about 40 species of stored-product pests and mites were collected in the GPDBIS system. This system
provided similarity comparison, phylogenetic tree, information searching and management. The preliminarily application
showed that the GPDBIS system was interface friendly and function stably, which achieved rapid and correct
identification of stored-product pests. GPDBIS developed in this study could further enhance the ability of rapid and
correct identification of stored-product pests,improved the monitoring and management of stored-product pests. It could
also facilitate the international trade of agricultural goods and grain safety of China.
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Fig. 1 The total design of GPDBIS system
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SE . S E A R W B A4 PR BE L AT VE )
U2 K SR AT S AN O AN S NS 5 K VAN
W BRI A I AR AL L G F R A BT IR SR R E A 4

PR EEA(E B, 54, GPDBIS £ %5 ik 42 41t 7 9y f
B B A R T RE T sk 3 Ve A R B E R B SR A
IR R R . BAE AR fT G 68
RO BT PR BV RME B AR AR R A
T8,
1.3 #IEEEI
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JE 25 F B B RIS AL L 3 GPDBIS & 4t 1 £k
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WA F 58 R 70 B & G2 it . GPDBIS £ 4t
BT B/S 4549, >k ASP. Net $0R B F. NET
Framework 2. 0 258, FIH CH# &5 % 2, [ H
Microsoft Visual Studio 2010 T. E #4739 %, [H
i), GPDBIS 1) % & 44 % € Dy fig 2 2% T PHYLIP 1
3.69 MUATFIRANHS R ] C+ + g B R, 4T —
UTF R R 11 326 T8 WL AT 4 i 35 L DNA 5B

84 L R = S N = 2017 4 55 22 &
% 1 GPDBIS f#iRE AR B R
Table 1 Stored-product pests basic information table of GPDBIS
51 % s A IRV 1B
Column Type Null Or Not Null Remarks
Pest ID int ® F
Cn Name varchar(100) w5 H 344
En Name varchar(200) = Y 44
Scientific Name varchar(200) & E8
Peck Name varchar(100) = EHBN
Synonym Name varchar(4000) = SRR
Class ID int = Ay 1D
Host Plant varchar(1000) JE FEEY
Geography Distribute varchar(8000) & i 2 43 A
Form Characteristic varchar(8000) I B A FRAE
Harm Feature varchar(8000) = 16 F A
Control Tech varchar(8000) = VIR EES#N
Info Source varchar(8000) = 15 BT
Demo varchar(8000) = #
Demo 1 varchar(8000) = &l
Demo 2 varchar(8000) T w2
Demo 3 varchar(8000) £ %3
Demo 4 varchar(8000) I F 4
Demo 5 varchar(8000) P S
Input Time datetime IE NE |
Adm ID int P #AENID
11 : GPDBIS, tt [H fi# # 3 Ht DNA KB % E RS,
Note: GPDBIS, Grain Pests DNA Barcode Identification System.
1.4 48 58 & g8 H w4 B9 DLL g 2 8 82 %, fif

GPDBIS R4 m sk il SE RSB A T Ha

AR %5 2R H4E 2 4y Windows Server 2003, 1] 37
¥ Windows Server 2003 8% B & WA #21E & 48 3
Z .14 Windows Server 2008 £, ¥iEE R G % H
T Microsoft SQL Server 2008 1E &% 8 & , 171 1%
MR Y SCAR B . DNA I8 A5 5085 UL s
F(E 2),
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2, R T AN FE 1 45 B0RR B Bl R 7 8 KR A
IFE R RN, T T RSO R
Do X s R GE T H B Lo X Bk ok T 3h & HL 0 5
#: (Dynamic programming) , 1% 5 ¥ & — /> ) R 43
il I B A B - 0] A, O xS 1 [ A 45
R A BAER ., IPEEEEYERLFENEAR
Bikz ",

2.2 REEZEWEK

TR RN AR AR PR L X A R R 25 2R 0 T AR
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P E R HIFEA DNA J7 91 %8 ERE. REK

RS 1Y S B R R M FE AR DNA T 41 i
ANRGE RS SO T 2 78 5 Fe Xt Web Il 55
AR =5 1 & 8 R IR 55 0 T 2 AR &R
SR E R R (8 3,

R WA F A 3 Fh oy vk . B B AR Bk
(Distance matrix method) /& 2 & & X} ¥ 7 2 [8] i
PRES OO — AR B T AR LR Y BT R T
PR R RO Rt . A R IO T AR A L R
8] 5 (Maximum parsimony) i3 /0 ¥ Mo & R %,
B3 2ok TSR A el ] )N 4 28 B ROR 52 U o X TR
AU B B R AR P 2 B R ALSA (Maximum likelihood)
FBYFRE 2T AR B R H R Gt ke 4t
TR ZRGCR A T BB BT R K
EER RN aRE

T N B 388 A I 8 R B I — A O B i R
3 (UPGMA ) . Fitch-Margoliash % ¥k #1140 £ 1%
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B Web e 55 J& Rk H T 4845 vk . S84k 2 1987 4F
Nei 42 19 . 1% J7 1538 1 )  IE 2 fe i (BOR 48D
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%2 GPDBISHEMEHRLTERFZNELZFBIL
Table 2 Stored DNA codes of GPDBIS

DNA B 15

E e B ok HLE
No. Class Sample source Number of
DNA code
(fragments)
1 Wk Sitotroga cerealella JUUE VLY VR 5
2 ENEAIE Plodia inter punctella e 5
3 XU A ik Nemapogon granella Jba 5
4 ZRUA ¥ Tribolium con fusum I 7R 5
5 FIAEE Tribolium castaneum JUVELVER AR R VERM . S M 12
6 PR Y8 Oryzaephilus surinamensis TV EE R VRS 12
7 K B Ahasverus advena 5 5
8 Bk m 43 Ht Cryptolestes ferrugineus IS AN 9 S NN 1 I - RS TR T - I 5 = 26
ALK v R E
9 KM A& Cryptolestes pusillus RGO T EE 9
10 +H H A% Cryptolestes turcicus J7ZR RS B 5
11 WU A ¥ Cryptolestes pusilloides =~ 5
12 8 Rhyzopertha dominica PUNIT YLV () P (B2 PR (iR 1
13 W8 Trogoderma variabile bt 5
14 WHE W Lasioderma serricorne b = 5
15 K% Sitophilus oryzae by | AN BT A Wi 5 N 11
16 K% Sitophilus zeamais I i 5
17 B Mg R H Carpophilus dimidiatus g 6
18 9% Callosobruchus chinensis Jb gt 5
19 K% 4 /N Lariophagus distinguendus I 5
20 g B E Liposcelis entomophila B0 ON: =95 N TN = BT S 1 | A B [ AN A A 7 11
LA
21 WA I Liposcelis bostrychophila R ALV AR R B 7
22 TC A5 E Liposcelis decolor HK .8 w5 5
23 INRAFE Liposcelis paeta IZR 5N AT EE STl G ATV R S S M | S 10
24 Wi B A Liposcelis corrodens v B M S A 5
25 W54 5 W Liposcelis brunnea HET LB 5
26 N AT Liposcelis mendax Mg 5
27 W AR Liposcelis pearmani E35| 5
28 =B E Liposcelis tricolor 1 % 5
29 ZLBE Liposcelis rufa ESJE| 5
30 LEWEIR I Tyroborus lini v 5
31 6 505 - Aleurogly phus ovatus HETL 5
32 HEF 0g s i Chortogly phus arcuatus HETE 5
33 KT Glycyphagus domesticus HETL 5
34 5 H AE W Cheyletus malaccensis NENEa] 10
35 W N B Cheyletus eruditus HETE 5
36 FEIME N Dermatophagoides farinae HETL 5
37 W EEH Cryptophilus integer 175 5
38 W 3 ¥ Palorus subde pressus hE L 5
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Fig. 4 The identification result interface based on DNA barcode comparison in GPDBIS
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