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Characteristics and risk assessment of pesticide residues in soil of a
strawberry base in Anhui province

WU Xu-Bin, SUN Qing, SHI Tao-Zhong, MA Xin, LI Xue-De, HUA Ri-Mao"

(Key Laboratory of Anhui Agricultural Product Quality and Safety, School of Resource and Environment,
Anhui Agricultural University, Hefei 230036, China)

ABSTRACT: Objective To investigate the status of pesticide residues in soil of a strawberry base in Anhui
province and evaluate the risk of pesticide residues. Methods The pesticide residues in the collected 205 soil
samples were detected and analyzed by ultra performance liquid chromatography-tandem mass spectrometry and gas
chromatography-tandem mass spectrometry. The risk of pesticide residues in strawberry base was evaluated and
calculated by environmental standard value method. Results Pesticide residues were detected in 179 samples out of
205 soil samples in the region, with a detection rate of 87.31%. There were 29 kinds of pesticides detected, and the
most detected fungicides were fludioxonil, profundyl and difenecycloazole, with detection rates of 83.90%, 87.32%
and 87.32%, respectively, which posed a certain risk to soil quality and safety and planting crops. For the range of
surface soil (0—20 cm), the pesticide residues in the shallow surface soil (0—10 cm) and deep surface soil (10—20 cm)
were also different, and the pesticide residue concentration in the most of the shallow surface soil was higher than
that in the deep surface soil. Conclusion Due to the long-term use of pesticides such as fungicides, the strawberry
base poses hidden risks to soil quality and safety, and it is necessary to pay more attention to high-risk pesticides.
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FREE TR, WARR, ZAERIANY), AR
WEEE, BIRFEE, WZERE MR, JRE A4
LA —, R RN AR LB WA R
HOE TN PR AR RS 2k 2R s,
FUBPIG . KRR . Z0Wek . i OB EUAE, P DL S
ARl 25 A g B o ph T i 24 IR A B A =
AEBEHINR, A P R 2GR BRI A R A, DRI ok
LR R AN A ARSI BE T, - SR T
R, W EA MY e R, IR RZGEREAE N
AR A, FTRAERCHE A BBE, SRR ™
AU AR, T IR IE A T rh AR 2 5% B (4T
ERZ, W RATE IR ARMERE AR, T H b2y
W KA ROK AR A ) AT AR A
IR A 2B BR DU DG o by B B AR AP S 1
SR AR 2GR ROIR DL, AT e U2 BORE B ag SE R A
ZA AR, BB R BORCRE (38 - H I BT 3 12 (ultra
performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)FI S AH 4% - 88 I JiT 3% 1= (gas
chromatography tandem mass spectrometry, GC-MS/MS), X
AR 2 B B A TR U O, B A R AR £
b AR 25K R OL B RS B0, DA by B g 1) e A R Al
SRR

1 MR5ERZE

1.1 XBE5RH
1.1.1 3EHBRE

TEZEE SRR R - 5000 BTG, LARPAE S
SRAEFRIG, SR GPS & 0 R FE S P2 R B, B R A
PATTHE AN SRR, R R AR R
0~10 cm 1 10~20 cm T#£4% 1 kg, FEAFRTE 1 IR
R IEREA 205 13, FEARAUABIES 2 IRIHRAE T HAEA 8
By o ¥ HIEREA P B K SRR AR IR, P+
HEVRIE H9 0~10 cm F1 10~20 cm A T AR SR 575 2 FA DY
SRS 0.5 kg, AAAKCT IS BRIFEIF HFLAE H 2 mm i
Fidug, 8 0~10 cm M 10~20 cm #5445 100 g, [RIEF4>
K 0~10 cm Fl 10~20 cm FE 5L 4 BUS 50 g IRSIEF)] 0~
20 cm TIEFESL 100 g, SRJERE I AR RBCE T8 (=20 °C)
HR AR ARSI
1.1.2 E LKA

UPLC-TQMS 8 = 0 AH €2 355 - 58 B o 33 1 (35 [
Waters 2\ #]); 7890B-7000C 5 AH {233 - £ B S 3% A3 (3¢ [
Agilent A F]); JY4002 HLFR-(ifg B EALERCRA FRA
Fl); IKA RVS JiEg % 78 AL (3L RAX#w & & A IR A A,
KQ-600B i 7 I v Y A (B 1L 7 8 75 A A PR &)

SC-3610 ki 25 .OHLCL B P RH R ERF AR A IR A H) .

M. IEC kS, NER(tEal) . Sehprat) (P
Bl B2 A]); N-INE:Z i (primary secondary amine,
PSA, #rsl, A ERmAYBEARGIRAFR), .
i . B S 32 Bl 2GR HERD (DU 96%~99.9%, FE[E Dr.
Ehrenstorfer 23 /).

1.2 XWHE
12,1 H&EFEF ik

R T A AH 0 - B B T A TR A (DRI 7E
50 mL £ MA 5.0 g B dh, BN 20 mL ZE4R% 30 min
J&, 4000 r/min B.0, FISWAREE. (2)%HE: B 1 mL
HALRY_F RN 100 mg PSA T2 mL .08 H, JRE 2 min,
#A 5 min, 12000 r/min 2.0, 1 0.22 pm JER S R ERL
TROAF €8 33 - BRI ST 3 BT ARG

AR EIE- R BCOT T A HTRE AL (DFREG 7E 50 mL &0
BINA10.0 gkt fh, BN 20 mL 28, A RE20 min, N
A5 g GALEIRE AT 4000 r/min B0 5 min, ISR
Heib o (2)ifk: B 10 mL FIS4ER T, F 2 mL iEC ke
IR Rk 2 B 5 mL IE Cbe: N =91 (V:V, LI
FRYAN S mL IE COBEk kot 2 BLaE 4, B Rrq b il e,
FH 10 mL iEC Be: =91 73 Z UM B e 4 i, 8ttt/
FEIF WM, TRk R T R HIEC e R E
5 mL, FESURH (3 H I TR A B R
1.2.2 o #r &

T T A3 TRR AT T R I T i A A

i 45 4F: Waters ACQUITY UPLCRBEH Cj¢ A4t
(100 mmx2.Ilmm, 1.7 pm), # & H: 40 °C, ¥ & :
0.3 mL/min, #FFEE: 5 L, WA ZNE:0.1% F BRK
= 50:50 (V:V),

gt S == WS I R S A (R G
ESI"; BAASHIE: 1.0kV; BTIIREE: 150 °C; #EfLR %
SUiE: 50 L/hr, BUARISIREE: 400 °C; BEH <M a:
800 L/hr; WEMIEL: Z &N I AR =X (multiple reaction
monitoring, MRM), HAKHM 4055 1 FiR .

A BT FR I DT 1 A%

ST 4): Agilent HP-5MS (4% 4(30 mx0.25 mm,
0.25 um), BJfiE: 9 mL/min, #FET Bk, BEREbKa
FEH3: 25 psi, BHAL: 0.75 min, 43¥fiEE: 5:1, 43 5 mL/min,
FEFETHE: 40 °C#:E 1 min, L) 40 °C/min 33 | F+5 180 °C,
LI 20 °C/min B3R FFFZE 210 °C, Ph 3 °C/min 3K FFIE
230 °C, f#4% 1 min, LA 40 °C/min &3 F+Z 280 °C, 5%
10 min, FEHAVHTRFR: 3 mL/min, JERECIRIE: 280 °C.

SR A B FURTELE: 280 °C, KT 2Lk S HL
70 eVo REFR: EEEFRIER; 5 A eRE
T MR FERERE 2 PR
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%1 HPLC-MS/MS #: & # F1E)
Table 1 Detection conditions of high performance liquid o~ g{ —
chromatography-tandem mass spectrometry REGAFR BT EACEN HEALHUE iR
- (m/z) (m/z) /eV /eV
L2558k B FET HEFLHLE Rl - .
Bk miz) (miz) PR JeV o TR 1 b 388.1 300.97/165 30 20/30
A 194 1 95.1/137.1 15 14/8 % A1 i 404 372°/329 17 15/30
» . 2Tk B 406 251.17/111.1 37 25/
W% B 200 1077/82 42 24/24 60
T 464.8 3737/338.1 23 26/47
e LBk 223 126%/56.1 23 20/15 i .
Efi UL 528 203%/150 25 40/22
% B B e 22 /1 N .
R 6 93/108 47 33125 JRBE NS 276.1 2137/260.7 30 15/10
FMERMBEE  230.12  174.037/203.06 28 26/22 T R T
Y *
I DA I 249.1 229.17/158.1 7 10/28 %2 GC-MS/MS &
. Table 2 Detecti it -
il s bk 256.1 209.1°/175.1 23 15/20 able etection conditions of gas chromatography-tandem
mass spectrometry
i 2 284.1 256.17/67.1 33 17/28 KRAZFR  ERETFMZ) EWETFmZ)  3EFEE/ms
5 T 289.1 70.2°/125.1 25 19/32 H 265.8 167.8 10
R 308 70.17/125 31 22/40 INININ 2169 181 10
i R 151 80 10
ik P T 314.1 206°/116 15 7/12
T I £ 246.1 176.2 10
FERE 316 247°/165 27 18/28 .
T T 234.9 165 10
SR 325 107.9°/261 20 20/10
PEHIAES 326.1 70.2°/159 37 25/34 123 RHBEZGHERENHTFEAKX
- % Wk P IR BRI i, FEIR R AR 2 R B
I 330 24471288 12 16/15 RN . . . o .
. T A e B B b M PR 25 % BE BR M BR A (soil
[EZNAA 342 159'/69 37 34/22 environmental standard, SES)IH/A = (1):
WEE 56 i 353 228.17/168.1 21 14/26 SES:3.2><10_3% (D
LM 360.1 140.87/304 34 28/18 Ko, Ko Wy b TSR, ST gL g W
Tk s 2 365.1 147.17/309.1 19 24/12 AR SE S BRI SLEL K {6 A 0.0085; LDsy: A5 HIE i,
) . /kg; Q: H T oha, ke, =0.53 kg,
PUSRAEE 372 159°/70.1 32 3020 ke Q }i%t HEBAR G, ke EY Q0.3 ke e
ARG g 25 Fh A 24 1 5% B b v R 2 An 3R 3
bR ik Jiie 376 70.1°/307.1 22 34/16 —
FR
3 25MARMRANKBITEREE
Table 3 Standard limit values for residues of 25 kinds of inhalant pesticides
V5 YT 5k BB ARE/ (mg/kg) V5 YL T % B bR MR i/ (mg /kg) V5 YT 5% B AR/ (mg/kg)
SN 0.02 FEURE MR 25.72 % A1 B 0.26
% B 0.21 R 0.26 RN 0.07
mE K 0.01 S e 0.26 UM i 0.26
W% A B e 0.1 SRR 25.77 Efi UL 0.09
T R Mk 0.1 SN 25.74 FEIE R 0.05
W e b 0.02 DU . Pk e 0.06 VAVAVA 0.05
JEER 0.4 I THE AL PR 0.2 FERERY 0.01
i AT e 25.74 ik TR 25.87
I3 T 25.87 i i 0.01
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R R A s e BT s e A RO A S
Q)

C;
Ri= s, 2

K, Pyl i RAEE | IR EF AT 4850 Cy ol j iR
i ARG SE PRGN B B, me/ke; Sy oM | ARZNTE | RBEIN T
B B PEAN AR (S, me/kg .
1.2.5 R AEERILREG T RA2 L0 %F) A

NP REREFEH AL TS 0L . ISR TR A o K
5 214 b 9 SR 5 YeobR 10 2 R R - s Yl A T AR A

5 ng/kg, fEHIERYZS AR, W 3 AT HIR G AR,
AR 0.01, 0.1, 1 mg/kg, HEATUINENRSZLE, AN
IKFEL 5 ¥R, 32 FiA 24 11 [R1BCR T X B o i 2 (relative
standard deviation, RSD), W% 5 fisn, 32 FRZ57ELL | 3
AN R E W ZE Sy 71.72%~109.16%, XA 1 f 22
N 0.12%~9.44%, Ut I Iy 05 Ef 7T 4

F4 REAPRASEEENTRITE
Table 4 Grading standard of pesticide pollution degree
in farmland

T5 Y55 15 LR B
5y, BLURSBARMEMT 4 TR,
yREE S <0.050
2 HER55H s <0.100
21 FERHR, RS AR R e <0200
e FRSE50 A RO R, WA - R R o <0400
R 1~10 pg/kg, A EL3E-H T 4 HBR 2 0.1~ iR 0400
#5 EBEWRERSHEFREREN=S)
Table 5 Recovery rates and relative standard deviations (N=5)
S3HT) BMAKE(mg/kg) PRI /% RSD/% 30T AIOKF/(mgrkg)  FRIEIER/% RSD/%
0.01 87.87 0.12 0.01 82.24 0.66
S 0.1 104.98 0.48 5 B35 ) 0.1 99.73 1.41
1 103.65 9.36 1 98.35 6.40
0.01 72.45 0.34 0.01 72.57 0.13
W7 i 0.1 103.96 0.81 2.t 0.1 109.05 0.12
1 104.15 9.33 1 102.54 7.40
0.01 79.93 5.83 0.01 72.65 0.91
IE K 0.1 104.13 1.55 Mg A5 2R 0.1 102.94 0.12
1 97.31 4.49 1 98.44 5.96
0.01 72.42 0.69 0.01 85.64 0.18
W TR A fi 0.1 104.84 0.13 Y] i e e 0.1 101.32 0.25
1 103.34 6.47 1 101.25 5.87
0.01 71.72 0.77 0.01 82.54 7.80
TRUE H N 0.1 98.43 2.31 DK fiiz 0.1 97.91 2.65
1 99.46 7.91 1 101.57 7.88
0.01 92.08 7.88 0.01 75.32 0.20
% TR fiE 0.1 100.96 1.84 o175 T S b 0.1 104.23 0.32
1 102.15 0.58 1 98.13 7.19
0.01 72.55 0.73 0.01 74.33 0.79




o515 B, % LROEREREFE I T P 2558 B ARRAE K RS T4 5935
=58
ST BINKF/(mg/kg) SRR % RSD/% 3R WINACE(mg/kg)  EXIENRR /% RSD/%
N, He ok 0.1 103.08 2.40 W TR T 0.1 107.68 1.91
1 98.13 4.06 1 103.07 7.18
0.01 95.80 6.89 0.01 88.74 0.16
JE R 0.1 105.75 9.44 ZR Tk Y FAma 0.1 98.92 0.13
1 101.29 2.79 1 100.07 5.86
0.01 85.29 0.25 0.01 74.25 5.13
JIi T e 0.1 102.48 0.21 TE 0.1 93.97 2.80
1 101.13 3.80 1 100.84 2.52
0.01 84.54 0.17 0.01 88.19 1.84
T 0.1 97.97 0.24 B JU 0.1 108.11 1.17
1 97.72 0.54 1 101.3 6.79
0.01 82.62 2.97 0.01 85.40 0.53
ik B i 0.1 102.71 7.59 TRUE Ui 0.1 103.05 0.33
1 104.26 5.31 1 98.96 8.38
0.01 86.82 0.33 0.01 105.29 2.85
oL FE M 0.1 101.57 0.60 HIAH 0.1 74.02 6.58
1 102.54 1.26 1 92.85 1.94
0.01 96.36 1.59 0.01 95.34 0.30
SRR 0.1 104.41 0.30 VAVAVA 0.1 85.94 2.13
1 101.75 4.45 1 74.8 6.79
0.01 78.46 0.84 0.01 91.98 3.86
o175 TR 0.1 100.38 0.41 FAzpas 0.1 72.96 4.68
1 98.58 1.18 1 93.80 5.54
0.01 109.16 0.90 0.01 105.33 8.21
Sk 0.1 103.16 2.78 ERReH 0.1 99.33 2.56
1 98.56 9.09 1 97.73 1.49
0.01 90.38 0.81
DSEZNLY 0.1 101.22 0.33
1 101.11 4.87

2.2 TIEFRRATKREHE
X} 205 A RAE R ICHY L HERE S T AT, 4

W 6 fin: ZHLIX 205 0y + RS R 179 Dy FE S S
HARZGFRE, K E 87.31%, Hid A 29 Rl 2hpik i,
F 35 23 FhNPEAR 25 A 6 IR 2. LRI
Jif . SRR PREEH R R ER . WERERR S Fh A 25
K R AT m, 4330k 83.90%. 87.32%. 87.32%.
60.00%. 50.24%; WEEEHE . NERMESE 18 FhoR 25 1A

TAE 10%~50%Z ], S0 . BE R IKEE 6 Bl 245 194
RAIE 10%LLF .
23 TEPRATEFRXS

HRHE FIR PNy ik i B2 Rk U0 ) & SRR A
IR 25 5 YT 5. TRIRIE 2 4 050 A0 A i X RAE S TN
W MEA 25304 195 e SR 4 205 AN SRAE stk He phk gk B2
X4 RS P RSB 37 A, RS IR 45 4N, B
HEA 36 1N 7).
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Table 6 Pesticide residues in 205 soil sampling points
PP VL &/ (mg/kg) o AE K 2 /% PR/ %
AR S ND~0.004 1 0.49 —
W N ND~0.115 91 4439 16.59
W H bk ND~0.001 6 2.93 1.95
WA TR P i ND~0.188 94 45.85 16.59
TRIE H P ND~0.005 21 9.76 —
QN ND~0.108 95 46.34 43.41
gl ND~0.836 179 87.32 57.07
JIF PRI ND~0.062 73 35.61 —
A P ND~0.089 36 17.56 —
ik TR i ND~0.512 123 60.00 —
TR M ND~0.018 12 5.85 —
F G ND~0.002 2 0.98 —
o1 PR ND~0.310 25 12.20 5.85
Sk ND~0.169 79 38.54 S
[SEZNLA ND~0.241 29 14.15 —
VY G i s ND~0.103 63 30.73 21.95
0 T N ND~0.445 94 45.85 30.73
B TR i ND~0.179 40 19.51 14.15
ik R B ND~0.208 179 87.32 68.78
FNE i ND~0.113 84 40.98 2537
Efi g ND~0.199 89 43.41 37.07
TIE ND 0 0.00 —
VAVAVAN ND 0 0.00 —
T P ND~0.090 6 2.93 S
T T ND~0.095 30 14.63 —
e % TR i ND~0.193 172 83.90 —
WAE il ND~1.234 103 50.24 -
L ND~0.892 43 20.98 —
Tk il 72 ND~0.111 66 32.20 —_—
Wk i iz ND~0.104 74 36.10 S
HE ND~0.005 58 28.29 —
LA pa) ND 0 0.00 —

TE: ND AR % TG B, — AR 0%,
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®7 205 BEERTD 25 AR RAERE S RITENDH
Table 7 Detection and distribution of 25 kinds of endotoxicides in 205 samples at different grading standards

R 4R hi AR RF A R R FREE S s Y BRIy s g HiGYL
SN R 205 204 1 0 0 0 0
W7 e 205 113 58 14 12 7 1
g H Jpk 205 199 2 4 0 0 0

W TR A fie 205 111 60 20 3 4 7

FANE H T 205 205 21 0 0 0 0
HAEELUN 205 110 6 5 19 28 37
o 25 ) 205 26 62 27 45 28 17

i TR 205 132 73 0 0 0 0
G s 205 169 36 0 0 0 0
Tk T it 205 82 123 0 0 0 0
R R 205 193 12 0 0 0 0
TR 205 203 2 0 0 0 0
o1 A 205 180 13 3 5 3 1
Sk 205 126 79 0 0 0 0
e 205 176 29 0 0 0 0

7S] 5 Pk e 205 142 18 13 12 7 13

o175 T S b 205 111 31 12 17 18 16
W TR T 205 165 11 7 14 7 1

R ik FR B 205 26 38 46 28 22 45
FANE 205 121 32 24 18 9 1
Eff U 205 116 13 6 11 23 36

FANE M e i 205 205 0 0 0 0 0
VAVAVAN 205 205 0 0 0 0 0
T 205 199 6 0 0 0 0
T T 205 175 9 0 5 7 9

24 MRAEHPIERESEDPRASEMELE

FEEF 1 YK 205 {3 RAE ST H AL I 8 AT ks
W, FEERNER 8 Frn. WA 2RI 10 F, Horpig
MOk, WETEERE . SN RELE 3 Fhak 2h7E A3 b AR R A BT
FTF, LA B RORE B AR 25k R VR e i T s
WP, TR AR 45 A MR, T DA A 2 T
ANEHITIEA e, H I FE A KR 2 80 T R
A PAFR B BRI . A RS HESS 2 I I
FE ARSI S (3% B TR EE 28 0 T o, et sk, TR
PR | BETETE 4 PR ZGTE IR R R R AR, R e
AP ARG, DO R 2 n] R IR AR A KA T

Al P 1 A 2 % T N A L 39 P G B R R T R R,
(AR R DA WS PGSR, AR IR A 2 R 2k
BRI, BT AR B8R R A NG TR D 1% T
R KA

25 FERIRERELIHRAKREBENER

A XA R A )2 £ LR B, 0~10 em RERY
135 10~20 cm WM LR 2558 B BAFER —E 2%
5o TR 32 FhAcZih, A5 29 R 25115k B AR TR R
ZE(0~10 cm) ik & FIREZ 1(10~20 cm), HRZF
FH 90% (B 1), BEHX e 2y 2 E—F T RIEY)
A AR R
2.6 ZMXRAGZRBRBEXK

TEEE S HAS [R) A 2 1% 5 B3 MM, AR V5 Y Kl 4y
SR, X A 3 TP R 2 85 BA RS B A0 43 e e i
ARZGHL N L 76%, IR BTG YL L 12%, ELE R I
%MQW\Eﬁ%%"ﬂ?ﬁm%S%S%/@%WE

H L BHUEL REIPG YA L 4%, ELARRTEH PR gk
PSRRI 0%,
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Table 8 Comparison of pesticide contents in soil and strawberry in 2 samplings
55 1R 5 2 LSRR LR RS

REFR RAEH epsimimeke R emfiimgke R Emgky X
AW 7 B ND~0.12 4 ND~0.07 5 ND~0.13 1
W o1 fpk ND 0 ND~0.04 2 ND~0.03 2
% DA B ND~0.10 3 ND~0.16 5 ND~0.24 3
FRULE M ND~0.01 1 ND~0.03 3 ND~0.12 1
Nk H b ND~0.03 3 ND~0.02 3 ND 0
gl ND~0.84 5 ND~0.19 6 ND~0.80 3
JIES TR e ND~0.02 4 ND~0.01 4 ND 0
i ND~0.09 2 ND~0.06 3 ND 0
ik DA i ND~0.11 2 ND 0 ND 0
% T R ND~0.18 3 ND~0.16 4 ND~0.05 2
Z ik R A ND~0.21 5 ND~0.2 6 ND~0.14 1
13k % NG ND~0.19 3 ND~0.03 3 ND~0.06 2
VA 85 ) ND~0.04 2 ND~0.03 1 ND 0
HRE 0 0 ND~0.01 1 ND 0

TE: ND oAt sl T A R

0.06
| I 0-20 cm
[ 0~10 cm
005 L I 10~20 cm

0.04

0.03

B /(mg/kg)

0.02

0.01

0.00

1 234567 8 91011121314151617 1819 2021 22 23 24 2526 27 28 29 30 31 32
¥ ]

W1 REL 20 BETRME 30 MEAUMK; 40 METAPRRE S0 RUNE RUBERE; 6: RS TR 70 MLHeh 8: SR 9 TR 10: SCMEEE 110 MG,
12: GEREME; 13: UFEME; 14: KM 15 SRR 160 PIFRME; 17: WEWGER; 18: ZMme; 19: mkih 5 ; 20: PUJRHEEME; 21: BREERE,
22: WL 23: MEIER; 24: KM IAME; 25 JRBERE; 26: BHHEL; 27: FUNEHRMENE . 28: HETE 29: NN
30: SEEFE; 310 I 32: HE .
B 1 AR IR BEAR 2 1 P 2k BEXT L

Fig.1 Comparison of average concentrations of pesticides in different depths of soil
2.7 TIRPRAKBREXNETENAHER R S L AR 25 Bk B B PR AR (L, TSRS AR L
BT, [ B 1 B 2004 57 i P 1 4 26 5% 50 5 4 fr MATTRT 3 rh iR B A 25 A TN o (HUR AR 2 1Y KU P4
SAEAVE MK, (LRATRIED K LR e PRSI, SR BURECR ATRE AL T, A1
IR KENNAR b . ABFSCRIE R SES #E ezt FHE—PIUHIHBUR, e firik.
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P RREREH S AR BRI R R R 3 AR 2

GG . AR, AREHERmE, K R 512 83.90% ., 87.32%.
87.32%; X THJZ1(0~20 ecm)Ju [, HhK#MEBER L
(0~10 cm)H A2 FR FA VR B S TIRFRIZ 1:(10~20 cm); (RIEAK
FH 875 Yo S AR IR 43, TS RIS HUBGA B E5 YK,
Rk FH PR B R B 5 kO, Xt R 2 A XU
B, TN 3 AR 2NN OCH:, PR AR KR 4,

SE R
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