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Survey and drought adaptability evaluation of
Bemisia tabaci cryptic species

LIU Junwei, WANG Hongliang, DENG Shufang, WANG Wenbo, ZHAI Xin,
REN Rongdong, YU Hao”
College of Plant Protection and Environment, Henan Institute of Science and Technology,
Xinxiang , Henan 453003, China

Abstract: [ Aim] This study investigates the composition patterns of Bemisia tabaci cryptic species in some regions of China and
studies key developmental indicators and drought adaptability, aiming to elucidate the physiological mechanism by which B. tabaci
maintains water retention through cuticular lipid remodeling and provide a scientific basis for developing control strategies tailored to
different regions. [ Method] Field monitoring and sample collection of B. tabaci were conducted in selected regions of China. Under
laboratory conditions, different relative humidity gradients (RH 20%+1% , 50%+0% , and 70%+1% ) were established to investi-
gate key developmental indicators including egg hatching rate, pupation rate, eclosion rate, and mortality rate of the F and F, gen-
erations of three key cryptic species: Middle East-Asia Minor I (MEAM1, also known as B-biotype) , Mediterranean (MED) , and
China ZHJ-1 (ZHJ-1). Non-targeted metabolomics based on GC-MS was employed to analyze the cuticular hydrocarbon ( CHC)
components of MED cryptic species collected from different regions. [ Result] BLAST comparison results based on the NCBI data-
base showed that both the Sanya and Hangzhou populations contained two cryptic species, MEAM1 and ZHJ-1, while the popula-
tions in other 10 sampling regions (accounting for 83.3% of the total) only contained the MED cryptic species. Under 20% RH
(drought stress) conditions, the MED cryptic species exhibited significantly greater environmental adaptability, with the egg hatch-
ing rate (70.3%=+2.1%) , pupation rate (69.8%+1.9% ) , eclosion rate (68.7%+2.3% ) , and number of eggs laid per female (412
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+18) being higher than those of MEAM1 and ZHJ-1 (P<0.05), while its adult mortality rate (59.5%+2.4%) was the lowest a-

mong the three. GC-MS analysis identified 18 CHC components with significantly different abundance among MED cryptic species

from different geographical regions. [ Conclusion] The MED cryptic species dominates the B. tabaci populations in China and demon-

strates significantly stronger adaptability under drought stress (20% RH) than the MEAM1 and ZHJ-1 cryptic species. The relative

content of the CHC component 2-methylheptadecane (2-Me-C17) shows a significantly negative correlation with the RH of the sam-

pling locations, which suggests the key role of this component in cuticular water retention and drought adaptation.

Key words: Bemisia tabaci; cryptic species; environmental adaptation; humidity; cuticular hydrocarbons

YA B\ Bemisia tabaci ( Gennadius) VE R —Fh 4
BRI A B A 3 H AR 20 v B A AR AL
TR, MKTELH 1889 AE1E A il B Yk Bk & B AR
(Tay et al.,2012) , CIE M PR i ds 7, 8Lz
O3AE TN BRYH | R B 36 0 45 F ARk 7 IX
(Oliveira et al. ,2001) . HAF EZFMER W 74
Bl 600 AFNAEE ALY, R XS ARE LR
G AE W #4 W™ HE B ( Papalexiou et al.,2021)
% HGE S S B IR S U A TR A
SRR TP ) T AR B Bl 5 3 A 1) R 1 AT
I 5 VBRI T A4 400 RPN BE (5 DS 4E
2024; 7= 1E K, 2012; Basit et al., 2012; Paktiy-
anathan et al.,2015) ., fF 2 88 (%) f3 Fp &2 & 1K
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dle East-Asia Minor 1, MEAM1, X Fk B %) £ J% i
I A RS SR o5 PR BRI AP A T A AR S
DX, LA I Ao DU 22 30 DX 3l A 0 A R AIE ( Gautam e
al.,2022; Sani et al. ,2020; Tay et al. ,2017; Xue et
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2019) , 38 32 Az 257 58 A SR (A0 375 IO A7 O v 98
PE ARG AL ) S 338 I 1 ik A 20 U A
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2024 4 5—8 HAE 4 FEE I N 24> Hu X T AR
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FH PRI AR ) BT T Al B 5 A AR A ) 24
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58 EBLR S RAE S TREAR I 0 JE A U e, 2R
SRR R B i1, 0 R R 67 g o 4 i
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Bro AR EE A WoR bR H AR 4545 SMELE LA A5
FWIAT R AR R S ey 1, FR AT M,
VLTSN TS SR il EasyPureTM Quick Gel Extrac-
tion Kit X H#x DNA kBt A7 54k, #iz B
1 BRI Y )5, 5 NCBI U P2 Hh 2L 800 A L e
FEHHEAT XS, 28 =40 e R AL IR e /o 4 &
o 42 T B AR AE S 8 ( =), JF T (25+
1) CHiFRE ST S W FR R R (B HL =50
M)

R ORFP RS AL S T AR (29 18~25 d) [l
HUHEL 10% A BEFT miCOL PR R A K, % 4L 6
PG F AR e 50 Tk (1) BB AR e 289 T 5 ik
55, IR BT AT Pl A AR5 T IR B B R %, ik fp A8 X
155,
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FRIBE A, IFF 2 NIST w] 31 95 b vHE A% o4 110 4
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AR 3 AN YR ESR
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HO(HEMES 50 k) BEAMRAEL B b RO 48
h JE R B, R AR 5 8% ( Leica M205C) % H i
TR R O F AR BRI R (HR/ % =
SN,/Nyx100) , [FIE ST B 1 Ml L A9 S5 8 4

F ORI Fo AP Ak B 75 00 I 2 i s 4% 20
k. BASEREE E RS AR BTl H A
RO e, Bl 7E A A i e R B AR
RGO ORI AL R PR R S P AR Y
WERE LU 5 S50, R ESE T HEFRMET TR . (1)
N5 TR AR R (2) Bl LR U R TE SO
EIRBET RS T HFEE 48 h T HIE MAET,

1.4 (AMEEFEREBRSEEWE KN

141 WHE LKA DRR REN
[v) el 8 DX 34 AR 3 LB HRRE AR, 70 1 2 mL (8335
T, F-20 CLRFE . S Chen et al. (2016)
(7775 PRI 10 mg HUARREAS B T @350, A 250
pL 1E e A BUZA ) B 500 ng 1E 7548 (C16) NFxR
W, TR R I R R S A
KK C16 45, HILik#: C16 1EAPITR,

PRI AR AT - (1) WA PR Sk
RRFIRG VRV 2 min, (R NG R T (2)
EVEsRAk R 200 L BT IE CBEREST 2 AR T
e (3) TR A IR U AE 3 IR BUR T3 v i
L, ARG 2T (4) BERCAE AL . W45 9 L) 300
pL EC B IRIE, 4 70 ~ 230 H & s ket
(Sigma, USA) i ig4lifk, 221 2 mL 1E C %E AR
(5) ZAb 3 VR A R TS, 50 L 1E &b
BRI,

A AT A5 A - A AOM (B 5 — B R R 4
HAT A, TS B HE 48 ChromaTOF V4. 3x A Ab
B ARG ALEE  SE A IE (R L (E 64% ) . B
B HER TS A R RRAE 04 R4 B NIST i J4 U
BCSE e B0 YAk 351 Iy B3 S it A B B ) A A 5
XF 5% AR SR AR B vT EeE
1.4.2 GC-MS Al EHEA[A] 3 X 3 ) MED %Y
FAS B R A 5T % 42, SR A TRACE 1310 “AH (3% -
JRiE Bk FH 248 ( GC-MS, Thermo Fisher Scientific) Bt

o 19Q FA VUL AT BTE S, Xof J00B TR B B9 CHC 2
TEIEA LR B AT B Ge b, AR AN 73 Ui
PEREASEE, LUE B R, 20 Bl 2R 1 pl IER
12 C7-40 FRifEfh ( Sigma-Aldrich ) S FRIEE S . {015
Gy e HP-5MS BAHE A (30 mx0.25 mmx0.25
pm , 5% A O RR SR AR SUE [T e A ) |, S B
P4 1.0 mL « min™',

T E PR P 22 R Ge Al AR 1 B TR
PR R IR BE Y E R 280 °C ; (i AR F B T il
FEFP WIRIELE 60 CAREF 1 min, L 10 C + min™ T}
% 320 CIHFYESF 5 min, FUERGNERHI AL 7l
BI(ED A, B BE R 70 eV, i H AL H 45 ~
650 m -z, NEALRI BT AT AR A LT S E
HEFF TS P42 < CT-40 TEAGBEREARAE S 1) Ot B
8] LT s NIST 17 BB PR (LRCEE>85% ) 3 5
E kB 3R B R R i i 22 SUIALE
1.5 HiEsE

] SPSS Xof T+ 538 Y AH G S5 B0 4CHiE 44 7 1
PR T 2200 (B K E Y o= 0.05) , FIH]
GraphPad Prism 23 [&], >R Fl 2 48 58 143 B 7 1 %0 4
FyE CHC B #ATAL B, Horr, 2 1043 43 H7 (prin-
cipal component analysis, PCA) {1}y JC Wi B 5>
5 TR R B 2 M, T A/ 3R 5 o B
( partial least squares-discriminant analysis, PLS-DA)
DA SAy B 2 > D7 R AT AR U, g A e
PR (variable importance in projection, VIP) g
PribAli 2% A B[] 35 K ik A0 5 W 20 822 S O Re Ak
TUBREE . PLS-DA A58 (1% A R0 1 5 A5 1 fie o 2
(R*=0.52) A3 SCHRE T RE 1 Q) BEATHRAE,
H R ORI EOE AL S ) RERE DT, Q7 R IMRARE
BRSO AR A PE BT A 23 BT X0 ok 7 2 ARG 20 27
M MetaboAnalyst 4.0 58 i, 18 1 J72 /R #b AH
KA HTEMAT T 5 A R B 5 4 CHC 443 10 QK%
P, A AR SC MR AT AT AL 2 B

2 HRE55W
2.1 ARMXEMEEFHEE

X 12 A Hiy XKk EURPRE AT o 2 (R
DX FEHLRAE 20 A4 HLARTT 240 DHEAR) |
T NCBI B FE Y BLAST [R5 1 Ho X 45 51 o . =
SV FIATC AN o B[] Bsf A7 AE MEAMI Al ZHJ-1 2 Fh B
Rl oAt 10 ASHBIX (5 SRAE X IR A 83.3% ) HI{UHS
D) MED B (3R 1) o 33X i BE AN X FR 1Y 43 A A%
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B, AL R 2 BORFE S, (10/12) SEHL T B —
oA i) 46 XF A B g Bl . %5 T R IE 2R B, MED [

Fhol e e b E N B S A B, AR Y HuT
AR P EUA - B A 2507 AR B I S /T A
MED Bk 3= 5 00 H [a] B 5

®1 PEESMXEG R RE

Table 1 Collection of B. tabaci from different geographical regions of China

5 R oy RIS R ST R
Number Population (ID) Coordinate Climatic Collecting time Annual average Cryptic species
characteristics humidity/ % identified
1 WL BT BB X 114°46'F, MR T XS A 2024-05-20 67 MED(20)
Huangpi District, Wuhan Cit-  30°71'N Subtropical monsoon climate
y, Hubei Province
2 WL BN T AL IX 120°08'E AW R ERTEK. 2024-05-30 78 MED( 15) .
Yuhang District, Hangzhou 30°18'N Northern subtropical southern ZHJ-1(5)
City, Zhejiang Province margin monsoon climate zone
3 T R A8 Vi B 110°21'E Py TR KA 2024-06-05 88 MED(20)
Chengmai County, 19°76'N Tropical monsoon climate
Hainan Provinc
4 DY) 11A8 B T SR X 103°84'F, S B Y A f 2024-06-20 85 MED(20)
Pidu District, Chengdu City, 30°81'N Humid subtropical climate
Sichuan Province
5 MERE S WHTREX 109°32'E AP U 2024-06-10 86 MED(14)
Tianya District, Sanya City, 18°34'N Tropical marine climate MEAMI1(6)
Hainan Province
6 HINE RN 94°68'E HEX PN Eo R 72 2024-07-04 30 MED(20)
Dunhuang City, Gansu Prov- 40°12'N Temperate continental Arid
ince climate
7 FmHAFEEKX 89°18'E W R B4R T RS 2024-07-10 25 MED(20)
Gaochang District, Turpan Cit-  42°93'N fige
y, Xinjiang Uygur Autonomous Warm temperate continental
Region arid desert climate
8 BT8R AR SE TR X 87°46'E Hh A R R 2024-07-15 45 MED(20)
Xinshi District, Urumqi City, 43°95'N Mid-temperate  continental
Xinjiang Uygur Autonomous climate
Region
9 HSEEIPRERRE X H1°77'E AR A 2024-07-20 55 MED(20)
Saihan District, Hohhot City, 40°64'N Temperate continental ~cli-
Inner Mongolia Autonomous mate
Region
10 A B S T IX 113°97'E M ey > N e A 2024-05-13 65 MED(20)
Honggi District, Xinxiang Cit-  35°26'N Warm temperate semi-humid
y, Henan Province climate
11 B9 PG 45 G <22 T I 7 X 109°22'E WA IR KRl 2024-06-25 58 MED(20)
Lintong District, Xi“an City, 34°46'N Warm temperate semi-humid
Shaanxi Province continental climate
12 LT R 122°82'E il RS 2024-08-01 49 MED(20)
Xinmin City, Shenyang City, 42°02'N Temperate monsoon climate

Liaoning Province

22 FEEMEMALEREMERKEZ BTN
AR E T HREE 3 NFeFh (MED \MEAM1 |
ZH]J-1)7E 20% .50% H1 70% FH X 10 B 240 B9 2B 9
Fabr, AR AR R, KRN ET SRS AHE
RE TR I W 3 R BE A (1T 1) o 7RI R
(20%RH) 4 F , MED B e 8 i 1 3 1) R B 38
IOEPE I 4. HE B B 4K 38 (70.3% +2.1%) | Ak i %
(69.8%+1.9%) . FILH(68.7%+2.3% ) F1HLHfE = D
[ (412+18) i | I 5 T MEAM1 Fil ZHJ-1 B2

il (P<0.05) , [Al B B HUOAE T %8 (59.5% £2.4% ) A
ZHPRAR, 7E 50% 1 70% I AIRHERE T, £ B fh
MR B HEbRIA Brek s, Hod MED g i Op i1k
H(79.6%+1.7%) AL (79.2% £1.5%) PIb %
(81.3%+2.0% ) FIEAME ™ B £ [ (455+21) % ] )5 i
T HAD 2 NRafh (P<0.05) . 7E 70%RH & i
BF A RA Y =S80 T E , MED BaFh i
GUAFALR (83.1%+1.3%) \PILHE(88.7%+1.5% ) Fil
FAME IR 5[ (463£19) K7 [ RIRAERF R B K-
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GHRABSEGEA IR R TR
368 (20%RH) 245, MED Fat o i 1 20 35 45 55 110
WG % & )23 (BRI AL e T 14.0% ~ 28.6%) |
KB BRI R (MR T 7.7% ~14.3%) LA J
A B (FZ BRI 17.6% ~37.9%) , A i A%
B BET R (IR 4.6% ~14.3%) |, EFLH BB T
FLABBSAR A T R IE N AR T, X R 2 4k R A S
FW] MED Bafh 2 34kt 58 35 09 CRoK AL R0 BE 5 43
BCSREME K ] RS AB 05 7E T 2B B v mii s 4 AR
E NN NA R Y/ R W T

WK 2 iR 7 20%RH BREE 54 F ,MED f&
FhR L B E LT ZHI-1 Al MEAM1 (5 ) 4= ) 2F

B 7HJ-1 =m MEAMI mE MED

1004 1001
S E a o i
<%0 badb = 80
= a C ]
¥ B8 . o 4
§ :: 60 " b %4_ : 60
2= 407 SE 401
£8 = &
: S
£ 209 = 204
04
20 50 70 20
AHXTEE Relative humidity/2
500
g a
£ 100 a b
IE 3 a b
& & 3004 b c
alo 2004 ¢
=
= =
< 1004
=
0
20 50 70
AHXEE Relative humidity/%
1

AT Relative humidity/9%

Fetk, RGo0 PR E bR RO BFE S, Kk
B MED 75+ 52 508 F 10 A= 25 18 I M dcik, HLAR R
B - ORI AL R4 ZH]-1 A1 MEAM S5 825 (P
<0.05) ;& B A LT YR HK 69.8%+2.8%,
A3 T BB R 12.7% Al 15.3% 5 1 3Pk R 4
FFTE 58.5% +£3.2% /K V-, 5400 R 2 25 1EAH ¢,
PAME RS BY B8 ZHI-1 D MEAM1 42 7 39. 4% Fi
53.0% ; &K BB RITIET N 40.2%+3.5% , ik
FART X IREAF ) ZH]-1 1 MEAM1( P<0.05) , %%
o iR MED i R AECHER B BB (IR IEAL
Hufbig PR ) (LB #R A ) ST AR
Habr B3 8O T X R (P<0.05)
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Table 2 Divergence in cuticular hydrocarbon biomarkers of B. tabaci

PP Y4k VRV Tr2Eo it p 6 Qfa
Number Name of substance Molecular formula ANOVA p-value Q-value

1 n-C17 C17H36 2.247 23E-11 7.415 86E-10
2 n-C22 C22H46 1.521 7E-05 3.862 79E-05
3 n-C25 C25H52 0.000 156 8 0.000 304 377
4 n-C18 C18H38 3.991 91E-07 2.634 66E-06
5 n-C26 C26H54 1.151 52E-07 9.500 01E-07
6 n-C31 C31H64 6.821 14E-09 7.503 26E-08
7 n-C30 C30H62 1.259 02E-09 2.077 38E-08
8 n-C29 C29H60 0.000 148 113 0.000 304 377
9 n-C27 C27H56 6.581 57E-06 1.809 93E-05
10 n-C24 C24H50 0.023 676 531 0.032 555 23
11 3-MeC14 CI5H32 0.004 132 66 0.006 151 821
12 8-HeptC15 C22H46 0.000 977 718 0.001 613 234
13 2,6,10,14-TetraMeC15 C19H40 0.000 155 059 0.000 304 377
14 3-Et-3-MeC17 C19H40 5.326 69E-07 2.929 68E-06
15 4-MeC18 C19H40 7.134 47E-07 3.363 39E-06
16 5-MeC14 CI5H32 1.208 9E-06 4.986 7E-06
17 2-MeC17 C18H38 0.001 161199 0.001 824 742

18 3,8-DiMeCl11 CI3H28 6.253 95E-06 1.809 93E-05
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