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Effects of temperature on the development of overwintering eggs of
Ricania sublimbata Jacobi on the tea plant
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SHI Hongzhong' s, FENG Honggiang®*
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Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract In order to clarify the effects of temperature on the development of overwintering eggs of Ricania
sublimbata Jacobi, the developmental duration and egg hatching rate of this pest were investigated at constant
temperatures of 13, 16, 19, 22, 25C and 28°C in the laboratory and under natural temperature outdoors (the
daily mean temperature ranged from 8.87C to 26.40C, with a daily average temperature of 16.89C). The
results showed that the developmental durations of the overwintering eggs at constant temperatures were 62. 28,
28.58, 13.51, 10.11, 10.33 and 7.07 days, respectively, and the higher the temperature, the shorter the
developmental duration of the overwintering eggs. The relationship between temperatures and development rates
of R.sublimbata overwintering eggs satisfied the equation: y=—0.086-+0. 008x. The developmental threshold
temperature was 10. 80°C and the effective accumulated temperature was 125 degree-days. The overwintering eggs of
R . sublimbata begun to hatch on April 10 under natural temperature conditions outdoors, and the cumulative hatching
rate reached 73. 37% on May 5. The results revealed that the first-generation nymphs hatched from overwintering eggs of
R . sublimbata during this period in Xinyang tea area. This study laid a theoretical basis for the prediction of occurrence
period and the control strategy of this pest in Xinyang tea-producing area.
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Values indicated by different lowercase letters are significantly different at 0.05 level.
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Fig. 1 The developmental durations of overwintering eggs of Ricania sublimbata under different constant temperatures
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Fig. 2 The accumulative hatching rates of overwintering eggs of Ricania sublimbata under different constant temperatures
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Table 1 The average hatching rates of overwintering eggs of Ricania sublimbata under different constant temperatures

g/ C SR8 A AL AE SR AR %
Temperature Total number of eggs Number of hatching eggs Average hatching rates
13 130 126 (97.04=£1. 22)a
16 173 142 (85. 86+8. 08)a
19 223 131 (56.56410. 64)b
22 148 135 (79.03=£10. 27)ab
25 224 199 (76.20+11. 50)ab
28 226 204 (92.5244.49a

D R P E bR, FFRAMRNG 5 EE RKRTE 0. 05 K F 22 i3,

Data in the table are mean+SE. Values followed by the same lowercase letters in the same column are not significantly different at 0. 05

level.
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Fig. 3 The relationship between temperature (x) and the developmental rate (y) of overwintering eggs of Ricania sublimbata
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Fig. 4 The accumulative hatching rates of overwintering eggs of Ricania sublimbata under different natural temperatures in 2019
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Residue and dietary risk assessment of mefentrifluconazole in cucumber

LIU Rongrong"?, GUO Qing?, LIU Huijun'*, WU Xiaohu**, XU Jun®,
PAN Xingli’, DONG Fengshow’, ZHENG Yongquan®

(1. Beijing University of Agriculture, Beijing 102206, China; 2. State Key Laboratory for Biology of Plant Disease
and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract In order to evaluate dietary intake risk of mefentrifluconazole residues in cucumber, the residual trial of
mefentrifluconazole in cucumber were carried out in 12 places for two years in 2017 and 2018, respectively. An
analytical method for residue determination of mefentrifluconazole in cucumber was developed by ultra
performance liquid chromatography tandem mass spectrometry ( UPLC-MS/MS). The dietary intake risk
assessment to general population was investigated. The samples were extracted by acetonitrile, purified by C18,
detected by UPLC-MS/MS, and quantified by external standard method. The results showed that the average
recoveries of mefentrifluconazole ranged from 90% to 108% with relative standard deviations (RSD) of 3% to
12%, and the limit of quantification (LOQ) in cucumber was 0.01 mg/kg at 0.01 —1 mg/kg spiked level.
Mefentrifluconazole suspension of 400 g/L was applied three times with active ingredient 150 g/hm’. The residue
of mefentrifluconazole in cucumber was <C0. 01 —0. 64 mg/kg 1, 3 and 5 days after the last application. Dictary
intake risk assessment showed that the national estimated daily intake (NEDI) of mefentrifluconazole was 0. 217 0 mg for
the general population, and the risk quotient (RQ) was 6. 9%, which demonstrated that the terminal residue of
mefentrifluconazole in cucumber would not cause unacceptable risk to the health of the general population.

Key words mefentrifluconazole; cucumber; UPLC-MS/MS; residue; risk assessment
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A HPLC Kl 2= 5 b G Sk e i 3R B8R . iX R BT,
QuEChERS A ] T Z R B i tp R 25 5k B A D, 4K
11 » Delnat 45 | B/ g 45 F1 i 2% AL A5 B 58 R I L 4k
2R A 3 0 B TR B W L B K R SRR AR
AT R B9 AN [ XS A R R
F14) S T ik T AT i B R e o R £ XU

AHIFGE AT T S SR D 7 I R AR
FH R R I T 33 (UPLC-MS/MS) Bl 7 s 38 4:F
FH (] 5% B s, WP T S R O s 7 TN 179
FR B ARTR B 2R B A5 SR AT T R B KU 1A L 3
i 1 SRR PR T I b 18 M £ 2 i XU L DA
Sy o) L TR v S T T A 174 JELHE P o ) B G
MRL FrifEf2 R 2= A0 .

1 #R57TE

L1 5
TQD j o S8R (3% — = F PO AR 53 3R B 54X

Ml Acquity UPLC HSS T3 {4 3 £ (100 mm X
2.1 mm, 1.8 pm) (E[EH Waters /A F]) ; CK2000
I8 AU EE A (AU FEEEAR A DB PR D 5
KH-500 8 75 i 3 Ve v CE Ll i 8 A AU s A IR A
F)) s FZ102 T 20k AL CR AR TR 5 1-16 7 g
L Sigma 23 7)) s HERAEUS MEGAFUGE 8
BB L (35 E Thermo Scientific 24 A]) 3 PL601-L
RO E] 0.1 @ CEFEHD ; BSA224S-CW H
TR RF- G E) 0. 1 me) F1 BT25S H 431 K-
CK5Ha %] 0. 01 mge) (fE[E Sartorius 23 H)) ; G560E jRjig
X (ZE [ Scientific industries 237 .

SR P R O B (LR 99. 7 20) 1 400 g/ LA
Rk P A T R 8 p OB O Crp D A BR A w4 1
T BE A REE (C18) ,0. 22 pom JEAFIN [ K Hetl
DAIRBHEA BR A A 4 A s W A A s bk
KA aE A R A (32l O (b [ Fisher) ;
a7k iy Milli-Q system £ 4t (Bedford, MA, USA)
il 4 s s MraliJo K MgSO, \NaCl Wy | |5 2 4 A {2
A RRA A
1.2 HERE

RIS 5T 2017 4F 6 1 —9 A ZEJt 5t i
DXARPREELZR A FEAT 0] R 48 55 Y88 T Rl B 1 0l i o
CRHD SHTTAR BU T AT XA BT 380 S 2018
43 A —10 A7 A KB RO K40l
B2l MDD 12748 9 BH T g 7 B A i
CRMD A5 i 388 ] DX EL A 8 A R L AR
BHEYTTH B S BRI AT A R S R 4 BF
T U R VT BRI i VA T T I & X L
i R AR e CRMWD I r 8 KD B R AR T
BB S PHTT AR X AL S ATHAT ) R A B
TR DXORR B B VLT AR B Be 12 #b & 400 g/L
SRR T I8 37 71 7 B I R B R . it 24 7 o
S 25 mL/667m? CHRUR T 150 g/hm?) itz 3 ¥,
a2 RIFEI 7 d, TSy . R A B E R /D
X LA 28 DR IR 1A A/ DX AR 2 D 50 m?,
AN AR AT . TR IRISCARET 15 d 5 1 kit 2y
WOHRTT 8 d 25 2 Y2y, Wik 1 d 55 3 a2y . i
LRI T Re — U2 5 1.3.5 d R NFE
b SR THRIRE TG — 2N 5 2 h,6 h,1 d,
3d,5d,7 d REWINFE M. RHBEPLERME, B4
FEf A F 12 BRAE AR T A [RIERAL 28 0 R 4R 12
AETRL L ADTF 2 kg, L FETRSIFH LS KA
SEPRJE L BEAE 500~800 g THE S A b, I 4 s 25
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1.3 S#AE
L3.1 (U4

B 45 . Acquity UPLC HSS T3 & % 4%
(100 mm X 2.1 mm, 1.8 pum, Waters 23] ; HE i
FHASC AR 5 pL, Wik 0.3 mL/min, i shA A
RN B Ry 0. 200 FER K, B B VE AR T : 0 min
V (A):V (B)=10:90;1 min V (A):V (B)=90:
10;1.5 min V (A):V (B)=90:10;2 min V (A):

V (B)=10:90;5 min V (A):V (B)=10:90,

JRRE A 22 5 v Wi i (multiple response mo-
nitoring, MRV, B 25 1E & 7 I (EST ),
FURAE 150 C5 B Fmigs i 3. 0 kV; TSN A
LW 650 L/h, EE 350 C 5 AL A 8
50 L/h, 29 51 B2 350 C 5 filf 48 < oy &< U0 3
0.19 mL/min, 55k A e 5T 3 I 2800 3% 1.
TEME A5 PF T, S5 Tk 7 e O7 B8 B ]S4 1. 82 min,
0. 01 mg/ L G Uk B s bR VA TR 1) (335 1 DL I 1

®1 SRBEMRENESE

Tablel MS parameters for detection of mefentrifluconazole

&M BEE T TET HEFLHLE/V T RE R/ eV
Compound Parent ion Daughter ion Cone voltage Collision energy
S EEFE M mefentrifluconazole 398. 2 70. 05 36 32
182.20* 42

D)« FoRE T,

% represent quantitative ion pair.
1.3.2 &k

HERAFRI 10. 0 g BERALFEAE 5 T 50 mL .0
B 10 mL ZJf .1 400 ¥R /min #E% 5 min, il
A 1.5 g NaCl #1 4. 0 g Jo7K MgSO,,1 400 ¥X/min
¥=7% 5 min, 4 000 r/min &> 5 min, B 1. 5 mL ¥
WINASA 50 mg C18 Fi1 150 mg MgSO, A 2 mL
BT, JBHE 2 min fJFLL 5 000 r/min B0 5 min,
W EIEWG 0. 22 pm BINEREFFI
1.3.3 A v 78 0 ER ) B 3 BT o il 4 %

FHH - K1 o ) B S 9k R P AR E
0.010 03 g. ¥ F & M5 B il 100 mg/L it £ %
100 mL, &F — 18 CoKMERAE . N2 H SR
TR T S T TR AR i A5 VS R TRC R B 1.,0.5,0. 1,
0.05,0. 01 mg/L BEFTARME AR 4% 1. 3. 1 &A%
TRE » PASERE B IR BT (o) Ry AR Ak, A N7 Ay 0 T
() RPAEBR . bR dERT 2. AR, I B
IR ity S0 R Tk TR PR VAR JE
1.3.4 FmE KRB

HER AR 10,0 g 25 1 8 JNFE & 43 0l 47
0.01.0. 1 mg/kg F1 1 mg/kg [ 3 7K1 5 F Tk 7T
W RS I R, BN KSFEEE S IR. IS AR e
VG #2030 min J5 . 4% 1. 3. 2 SEA7 R AL B
PL K UPLC-MS/MS 7 , 35 [R5 (0 FAE X
FrifEf 2 (RSD) .

1.4 BEESEEXKITM
ML B 5% B 1l g% (. (STMR/STMR-PD) ,

Fie (D B A 25 1 [ K AL B4 H B2 A & (NEDD
¥ (2) I E R (RQ)
S[STMR, (STMR—P,) XF,]

NEDI= (D
bw
_ NEDI

K, STMR; R 2578 5P £ i v i FE S 5k B2
R HE ;s STMR-P; SR AN T 48 0E J5 iR
B R g R Fr O — RN HE X IZ Rl i BT 2R
&, ADI b4 H LA &= (07 mg/kg bw) , bw
FREE (A7 k) . RQ MRS . SIRCE PRy
5% BA B PG FE R ) 7E 3148 NEDI i, W
Aiti i STMR {55 STMR-P; {8, 7] B #2 % HIAH L
i) MRL (S &, 24 RQ<C100 % i), I ki 4 2 5%
BE T — P AT ik R 1740 5% W) 7 RT3 32 118 KUK 7K SF 4 L1
TELES /IS o IXURSSE R ALK

2 #RENWHw

2.1 FREETEN

£ 0. 01~1 mg/L i [ P, B JINEE o7 v 58 960 ik
PRIV B (o) TR () BA RIFILR T C R L R?
IR F 0.99, W12 2 ol F0, %K F R 0. 01,
0.1 mg/kg F1l mg/kg, G FUHE e 1) - 24 [ i %2
1 90% ~108% =z [a] . A X AR AR 1E 3% ~12% =2
B, ik E &R (LOQ) H 0. 01 mg/kg. FFH(4
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VEWI A 25 5% B IS vE ] ) (NY /T 788-201)2V () & 5 UIEl 1. #JRIEFEF 0. 01 mg/L 4
LR AT FH T TORE i v G R0 o e R, LR S B R A [ €3 P LA 1,

R2 SRBEMERRNPHFHRMEKEREMNTERE (n=5)

Table 2 The recovery rate and RSD of mefentrifluconazole in cucumber at different levels (n=5)

IR/ (mg/kg) /% Recovery rate AR AR AE 2 / %
Spiked level 1 2 3 4 5 SEH{H Mean RSD
0.01 91 90 102 94 73 90 12
0.1 104 114 114 102 104 108 5
1 97 92 95 98 91 95 3
1.35 1.82
100y 100 33153
3 3
e 5 S|
i'g N}
B35 5 2
kB 191 237 284 #T 50
r 2 72
mr s ms
ES w8
3 K
0..|.l....l....l....l.\..l....l....ln...l...nl.n..l 0 1 1 1 1 1 1 1 1 ]
2 3 4 5 1 2 3 4 5
B}l /min . 1 /min b
Time Time
1.82
1.82
100 100 ~
34 358 41313
3 3
N < §
] ]
= 3 3
#3 50F #5 50}
EE ®=
Q Q
&~ =4
FEETE FEEEE FEEE e SRS R EETE PR PR PR P SR
0 1 2 3 4 5 0 1 2 3 4 5
i1/ min . A /min d
Time Time

a: BJNAEH; b: FIRERN0.01 me/kg EUIRMETTME; c: 0.01 mg/L S SBE B W B8 JIEE JFTAR; d: 0.01 mg/L S o B A e i o

a: Blank of cucumber; b: Cucumber spiked with 0.01 mg/kg mefentrifluconazole; ¢: 0.01 mg/L cucumber matrix of mefentrifluconazole; d: 0.01 mg/L standard

of mefentrifluconazole.
E1 SEBREwicEmRNERaiLE

Fig. 1 Chromatogram of standard and sample of mefentrifluconazole

2.2 HEKELER WA 5 M i sh 85 R —20.
2.2.1 AABEAAEEN i H S 057 —=— M Guizhou
{1EE] 2 A1 400 /L. 48R L A 2 "o o Beiine
Ay 150 g/hm? J2y 3 Y AE T AR ALET B L M 04} v R Honan
A W Ee 1L 255 2 hSF 2 RS DR 2 i
0.066.0.13.,0.076 mg/kg 1 0. 30 mg/kg, Z )5 &
WTRRERS . 55 7 R ERITHSE, HoAl 3 b5k i
#J<20. 01 mg/kg.
222 AABEAEENLNRARYE
400 g/ L SESRBE MR TR A RUN Y 150 g/ hn?
H625 3 Y RIS RIRE I 4> 50 1.3 d A1 5 . 4 gk e
RIS BT o 5 9 5% 0 CHRD 4391 0. 640, =D
0. 480.0. 590 mg/kg, FiEAER BB ik 4s F{E (STMR) 43 Time
5% 0. 120,0. 054.0. 015 mg/kg(F 3), 54 ER, 2 ARBEWERL RS
% o M% 7 ‘;I%f T I 5% B R A e i 1 R T Fig. 2 Residue digestion of mefentrifluconazole in cucumber

0.3

Residue

0.2

B8/ (mg/kg)
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2.3 SRBEMAERERNRREITRE

AR B 307 5k 2% w4 17 GO Bk e ADL Ol
0. 05 mg/ ke S IRE P M8 7E o [ 10 65 S e TG o
AK S BN e B 45 A ) 2 s ) 4 3 AR g B
BJa—UitZh)E 1 d 7320 p 5k B R P (e AT XU
PG GE DL BR T 3K B2 2% R 5 5k B (e
Ab, Hfth LR 24 0 MRL M, B 2 38 A 0857

S50 7R — M T SRR T s 1) [ AR S H AR
HH(NEDD 3 0. 217 0 mg/ (kg « d) . JEE AR
TN 6. 9% 1E/NTF 100 %0 s ANSNF— i N i A
ANATHZ AR . 25 SRR SR 400 g/ L G 3Rk TR
AR 4% 25 mL/667m” (AR 150 g/hm” , hyife
TEfCE R D 2y 3 U, RIS RIFE I 1 d, A2k —
P TR T2 B P e 1 B A XU

x3 SEAMEMERENEHNRLKE

Table 3 The terminal residues of mefentrifluconazole in cucumber

R - Fyusk B AL / i i 5% FRAE/
iy SRR /d &5/ (mg/kg) PP AR
Year Harvest interval Residue (me/kg (mg/ke)

’ ’ STMR HR
2017—2018 1 <0.010,<20.010,0.032,0.069,0.072,0.076,0.077, 0.120 0. 640
0.078, 0.082, 0.085, 0.091, 0.100, 0.110, 0.120,
0.120, 0.150, 0.180, 0.200, 0.210, 0.250, 0.260,
0.310,0. 320,0. 440,0. 450,0. 600,0. 640
3 <0.010,<C0.010,0.015,0.019,0.021,0.021,0. 024, 0. 054 0. 480
0.039, 0.050, 0.051, 0.051, 0.053, 0.054, 0.054,
0. 058,0.060,0.061,0.062,0.1000. 110,0. 120, 0. 150,
0.150,0.100,0. 210,0.470,0. 480
5 < 0.010, < 0.010, < 0.010, < 0.010, < 0.010, << 0.015 0. 590
0.010, < 0.010, 0.010, 0.010, 0.012, 0.013, 0.014,
0.014,0.015,0.018,0. 020,0. 021,0. 026, 0. 0260. 096,
0.096,0.150,0. 150,0. 310,0. 330,0. 530,0. 590
T4 SABREMESXEITHER
Table 4 Risk assessment results of mefentrifluconazole
. fE 2/ S R/ . [ K ARG 5 H AR/
AL LULEES ORI & =
el BORE g ) S GHEAR/ [me/ (g + )] RIGR/ %
g(;ro classification Dietary Reference maximum Limit [mg/(kg+ d)] Daily RQ
- o .
& é 4 intake MRL/STMR axiid S NEDI allowance
/NF Wheat T e L) 0.138 5 0.3 EH 0. 041 6 ADIX63
FEX  Maize Hfh s 0.023 3 0.01 e 0. 000 2
14 Peanut 7R 0.032 7 0. 01 EqE| 0.000 3
LA Potato B 0.049 5 0. 04 e 0.002 0
#JK  Cucumber RN 0.183 7 0.12 H 348 B2 e v 0.022 0
F#i  Tomato R G 0.091 5 0.9 %H 0.082 4
SEHE Apple Tk 0. 045 7 1.5 e 0. 068 6
&t Total 0.564 9 0.217 0 3.15 6.9

3 GRS

ARSCHENT. TR v AR i B I T 3 (UPLC-
MS/MS) PR A 2 TN Hr G2 SR ik DA e 114 % B A 0 43
M7 vk RN SR T 2 I 3R B, C18 ¥ Ak o Wi Ak B2 1
fAi B, BEIAE 0. 01,0. 1.1 mg/kg B IAKF T, 5
FoUHE B A 1) [ AR SR 90 96 ~ 108 %6 » A X A v fit 22
N 3V~ 12%6 A B BT | HET B SR A5 A v R A
YyrbAe 2 5% 85 AR 00 o ) )P R i Ah . QUECh-
ERS J5: C 4812 I AR 25 5% B8 43 M ke =
(k€ N S N B S S I @ 1 -

GV BRI S L = LB B A TR R S 2 R R
24, T H IO T A VT 22 1 GOR L X Y
FrRufE s, ik EN 15662, 26 F AOAC200777,
DA Rl ) — B AR ply AT O LR AL B
AT R SR,

PN T B BB 1 I b o 24 5 252 B oy
AP B R FEEARVERETE 2R
FRZM L AR 2R R A2 BINR IR LK
AR R TR ) R g R g BEAS [ b
DX [v1) SR Pk T Mol 7 2 NP 3% B AP AR 25 57, T RS
ARYT MR AT TR A it SR R TR T A 11 71 i
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JE R AE R N 7 d L T 0. 01 mg/ke, 52
FERRR 0.19 mg/kg, 12 Hi e 24 5% B B 3 B SR IK
(IR A 1 d B 5% B &l <<0. 01 ~0. 640 mg/kg,
3 d B3R B8 <<0. 01 ~0. 48 mg/kg, 5 d B} 5% B 1 <<
0. 01~0. 590 mg/kg, HAMMWFTEHE & Bt F I
G200 Liu S50 JF Jr G ek i e Gl iRy 240 g/hn,
WSt 3 YO 76 PE I L () ARG IF 5T 25 R & IR IR
(R 5 o 10 d B, I R I N AR RN
59. 3 pg/kg, M IR B0 2R 2.1 pg/kgs i IS
SO TF R SRR U AE K 3R AR AT MBS L 4
R E/RBEE 100 g/L 3K Bk BRI 3 W, RIK
B BRI 250 R 3.5.7 d B, 6 MY Fe AR BE e 22 5 bk
2433k <20. 01 ~6. 65 mg/kg.<0. 01 ~8. 35 mg/
kg,<0. 01~5. 14 mg/kg, Mok, FAEY) AT 55 Y
KRG R I 5 RAED IR VIM O, W 5
SRR W il A ) 750 2 ) i ROmbk , &5 51 2% Btk
HURTE 2 PP SR 0 R AR OB 22 53 B 3, o, 3R
H12y 0. 099 mg/kg, Jr#EH 1. 98 mg/kg, AH[AjiiZ4
UBCRIIEZ 57 18 T 75 A6 22 FIEH AR AP it Ao ) J5E 4 T
TR 9. 28 mg/kg Fl 0. 29~0. 94 mg/kg"* " |

I A R E PRk 3 28 51 45 (Codex Alli-
mentarius Commission, CAC) ¥ % A # & S i Bt
e N 9 MRL H, e BRCE 5 e 25 58 B X
B PEAG R R ), 3 T R AR B i A9 2 % B
1B XS UR T G A 7 ity b8 T P ity 50 T ke R e
HEAT PR £ XU TEAG L 25 R R S SRk T s 1)
FAhHEE H BEA R (NEDD 2 0. 217 0 mg. XU 7 N
6. 920, 3E/NF 10020 , 15t B B JIK v G 3 ik 77 el 5 B9
NG X — P N B 18 JAS 1] 42257 1) RS

R AR FH (1) 3% B a3 25 AL >R FH 400 g/ L S8 R ik
TR s P R 977 i B TG 3 ) S e R A R A
RS 150 g/hm® (3R 2Y 3 1K, 26 4 R U B
WA 1 d, ASHIESE N7 Y SR FRUE P PR AE B IR o A
D53 6 T SUTRUE D s A 5 I Hh 1) T A sl A 4
i e 2k R A ARG £ XU DA 50 7T o U
ik P e A2k 7 1) 7 BTN L[] 194 2 4 RV 1 R o
MRL {3 o) 52 F6U Pk T s 5k P ) A P L B AR
I FERHE S HF
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