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. A WA INET Aphis gossypii Glover & 2 %t % JN 38 #+ 9% 2 ( Watermelon mosaic virus, WMV ) #9
H B4 A, B A RT-PCR AL AN T IS4 35 35K I WMV 69 2 2L 2 s ST 1 69 5 8 ot 1a) ; ) A
PEET 20155 L AL BRBREDH ZINFAHEDEL BN T RERAOLAENE, ERENA,K
BF R 8 I 2 3 F AR O hJE , A% 4 35.00%,3 h )5 s & FIAART M 63 K 44 2 T %
A 24 h G A 5.40%. 26°CHEM T , 4 BN IR W 2484k 5 minJG BP T 3K 4, 0.5 h g 3k & % ik
3 62.50%; i A INSF IR BEAR AR 0.5 h /G HLARBP 7T 7, 24 hJG AAR T 2 15 ) 94.44% ., iR x4
INIT RS 09 A% & A — %ok, £ 21.26 31°CAM T, INSF AT 24 h A5 & F 53 4 61.11% .94.44%
#288.89%., AL LI, 8 F THINGE TR FERE K AR KA R T 2 A X, B8 F IR R
FRBER T A 1.06~1.73 /ot a, T3 5 46 Kok, BT E I E 1822 k/vhat, 4 WA Jm AR Tk
83.33%. & WAINIF R T B A R 691538 WMV 8948 ), A 238 RS A A 3R, WMV 84 34k A
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Transmission and acquisition rate of Watermelon mosaic virus (WMYV) by Aphis
gossypii on the zucchini plant and its relations with the occurrence of WMV
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Abstract: In order to clarify the transmission characteristics of Watermelon mosaic virus (WMV) by
Aphis gossypii Glover, the residence time of WMV in 4. gossypii adult body, the WMV acquisition rate
and transmission rate of 4. gossypii adult were detected by using RT-PCR technology. At the same time,
the population dynamics of A. gossypii on zucchini and the occurrence of WMV disease were also inves-
tigated in the greenhouse in Shandong Province. The results showed that the virus-carrying rate of 4.
gossypii adults reduced gradually with the time passing after they left the viruliferous zucchini plant for
3 h. The virus carrying rate was 35.00% at 0 h and only 5.40% after 24 h. At 26°C, the healthy A. gossy-
pii could carry WMV when the aphids ate viruliferous plant for 5 min. The virus-carrying rate reached
62.50% after 0.5 h. The healthy plant could be infected when viruliferous A. gossypii ate the plant for
0.5 h. The virus-carrying rate of the plant was 94.44% after 24 h. The temperature had certain effect on
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the virus transmission rate of 4. gossypii. When the experimental temperature was 21, 26 and 31°C, the

virus acquisition rate of 4. gossypii adult was 61.11%, 94.44%, and 88.89%, respectively, after 24 h.

The survey results showed that there was a positive correlation between the occurrence of WMV dis-

ease and the population dynamics of 4. gossypii. The zucchini plant would fall ill when the number of

A. gossypii was between 1.06 and 1.73 per leaf, and the incidence of the whole field reached 83.33%

when the number of A. gossypii was 18.22 per leaf. It indicated that A. gossypii had strong acquisition

rate and transmission rate for WMV and should be controlled effectively to prevent the diffusion of

WMYV disease.

Key words: Watermelon mosaic virus; cotton aphid of adult aphid; virus acquisition; virus transmission;

virus-carrying duration

V8 IRAE M5 2 (Watermelon mosaic virus, WMV )
R Y SR A0 (AR5, 1993) |, HLAT ik
1E X RNA FEH 4 (k8 ,2007) , 30 11146,
Hifih 355~395 PR (] F145,2015) o W1 AF
FVLH) Iz, TR Y 27 )8 170 ZFi A4 (Shukla et
al., 1994 ) , 2 L N AR YL #i R E B0 B .
FERERE WMV RS, B e300 i - Ik B 25 3, i
JE R IR A K RABAUR BT L B R A
KB, SRR . WMV T 1954 4F i L7835 5 9k
% I (Anderson, 1954 ) , iti 5 Webb & Scott(1965)7E
VORI 5 B0 B A 200 15 , 120 5 £ 2001 T
R TR X (B4, 2013) . AT, HHARZ
] 2R 18 2 B E D AR A2 ) T WMV R [R) R BE 1Y &
F TR E LG (ZERAESE,2000) ) PE (R ES,
2001) KA (F HATAE,2004) 3L 7 (HR40i8 55,
2006) | Bk KA EF L 2004) | BV () #5845
2007) ILZR (K 425545 ,2010) Ko (R D@ A i A
7,2008)EZNE X EFL WMV, WMV 5 [ 5% 75
i & Ak e 3 ™ (EESE,2012) .

WMV =2 i A T4 (R 204555 ,2014)
Hodr i 22 J& JNEF Aphis gossypii Glover Fl1Hk 1
Myzus persicae (Sulzer) LhAEH¢ AME T 174 #%
(Tien & Wu, 1991) ., H AT, E N 3T JREF Ak %
WMV A 50, 2R 1) AR 55 (1995) XF WMV
FEVE R WAEEERE S iEAT TSR, 4558 W Bk it 1)
B 5 min 5 B AT A% 3 5 X 2R 2R (2006) %% Bk 157 XF
WMV (G BERCR AR ROR AT T AH Y, 45
B R BRI B 30 s B T3R5, 70 s 3R Rk F
100%, B & 0.25 h BRI AT A% % , 2 h B {5 B 5 3k 2]
100% ; Bk 5k BU AT AR 35, 15 S AR 82 3235 2] 100%,
ETEFAE PG & 7 1 A B IR EE R R BRI
] BT 9 28 A0 R DLARGE , H OGIR 2 WMV 5
FRY PG JIAE 0 B 1) A R R L 5 TR R sl 2

R R INTCAH I . AR IR i e s -5
fitf 5 2 P 1% (reverse transcription-polymerase chain
reaction, RT-PCR) J5 A 53 TV 7 P4 7 7 Al AR b X%k
WMV L85 RRE RO S LA B ] [m] A8 A 1
ARA H OGN 5 U i 3 R OC 2 , LA
B 7R WMV TEPG T E 1Y e A B RN B iR 7 k4
PERLR A

1 Rt 5FE

1.1 &R

PEIFERIR : PUB AR AR B LR ROl R
7 B A W PR AP 5 P B A 37, 42 %8 P ELISA £i;
I, s bR A WMV AN A1 /N DU S 48
7% (Zucchini yellow mosaic virus, ZYMV ) . 15 JR £ I
513 (Cucumber mosaic virus, CMV) | &% JNEEEEBLR
2 (Cucumber green mottle mosaic virus, CGMMYV)
SR BE , AR ] PCRAS U 45 SR EA T8 A, A5
SERTCUR ., Bl TEAEAR IO Fr ik T —80°C Uk A M
e o

PR ) - (R BV 2 S R O SE F L, 1 A 1L
IRRITAMI A BRA ] 7236 fL/CE N B 1, i
AR BN EAR 15 om 15 22 em A AEZE R, 7R IR E R 26+
1°C AR 2 (60+5)% DRI 16 L:8 DY
N AR R R 2 1, SEBGR AR 4 %
ELISA KIIAER WMV . ZYMV .CMV .CGMMYV,
2 R AR R - U DG R WMV SR I
PR TE DR N AR 1R 7 d, &£ PCR
R B DA A A WMV, AR Sl 2 08 8 2 v A o
FRAE LA RO 37, 0 A AR AR BT 50  FE
#2015 em 5 22 em WIAERP B L 1R LR SEEA
TR TSR 15 d, .

A R AR NEER A 1L AR fOML B B tl
PP WIS ATk B R AR AE A Ak |, 2% 9 PCR A
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W, A WMV o B 2B BT 42 311 2 ok 26+
1°C AHXHREE A (60+£5)% G JE IR 16 L: 8 DAY
N TAMER R AET B FE, 8 h e R st , 4
FWFEAR T ARSI R 4 AR B —BUR IR T A
HEF %) JIRISF AR Ay ik P e B 1l A0 5 e fdt e IR ¢
U A FE VO I L ARISR 8 h R R T KA
PG HIT T ARSI SR 4 d R R — R RIE T R
G 1 TS A AR DA X6 P e 2 7

0 - ) RNA 42 BG5R) & . DL2000 Marker |
S Bt SR G, YU A R A B W] 5 Trizol
£ [H Invitrogen /A ] ; Tag PCR Master Mix, KR4 1L
B (RO A RAEL WMV BRSEES 14, TEYIHE K
e RRH IR 55 48 BR A 7 5 il 2 2T 4E & (nitrocellulose
filter, NC ) Jlii , 7% =] GE Healthcare Life Science 2\ & ;
WMV .ZYMV .CMV .CGMMYV A TEBERUA , IR 4K
Mr K25 SEBU R 1gG bt , 72 [ Sigma 23 7] 5 i (4 IK
WS A L DY & k5 (nitrotetrazolium blue chloride,
NBT) 5 5-JR -4- 54 - 3 - 15| W JL - iRk £ (5-bromo-4-
chloro-3-indolyl phosphate, BCIP) , 3% 2 #% (Jb 50)
VB ARATBR 7] Al o B ™ et

X% :RXZ-280D-LED A T M54 , T VT R
%], TP600 PCR 1Y, H A< TaKaRa 2\ 7 ; FluorChem-
Q BRI A% AY , 5< [F] Alpha Innotech 23 7] ; DY Y-6C Hi,
KA, b — T U : AR N 2 em )
0.5 cm A PLIIEE A, SMEORG 120 H B HLM,

1.2 Fi&
1.2.1 WMV £ RFF R SR A A8 B 1) 4 i) 2

RIS e R M 261°C  AHIXHE B 4 (60+5)% |
JEHRJEIA R 16 L:8 DA TAMFE h 47 . Kl
R TR S 422 B 3 PO A I L, AR5 8 h S A Al
F BT ARSI SR 4 d, B —BUR W R B A
BASL A 53 00 B T A AR T /N SR L
DL 1% BRI . 43 AR 37 0.0.25.0.5.1.2.3.6.
12.24.36 h 7 , PCR A& B35 G 54T WMV IE 2L,
T 4 5 5 S WMLV TE JTUF S0 (< ) 4 77 B
BhiE] . ARabPE3 RIS MEA LN, i R=
B OB CRDRE A A B 8 REAR ) x 100% ; 77
B I [ =717 5 238 oA 2 1 sf (] — ST 28 5 25 0 e 11
Fsf ]

B3 T 3L PR 2 RNA 42 HUS: BE 5 BH 45 (2013)
Tkt LAekcE . ek S NEF T 1.5 mL B
I = R A G A Y 0 oo = S Ll N oS e NG
A 250 uL Trizol, {215 2 M CE S min, A 50 pL
AURA Y (FE 5 I mE=24: 1), BIZUIR % IR 2

1 min, #t 1F 3 min, 4°CF 12 000 r/min & .C> 10 min,
Ui 29 100 uL 58 28 A0 2048 b, I A G
FLACIRAF B S TR ST, —20°CUKAE i 30 min,
4°CF 12000 r/min 50> 10 min, 5 A&, A 250 mL
75% TR RS VR, 4°CF 12 000 r/min 5.0 5 min
J& , RS VRS IO RS |, R 8 R TRRS #5 & 05 I A
10 uL RNase-free ddH.O, I . PY i 2 Al Ak ik PRI 41
RNA $2H0Z WE A ) 3L K 20 RNA $2 G5 & Ui B B
17,

20 pL SR FR SR RNA 10 uL Buffer 4 ul.
RNase-free ddH,O 3 pL .54 1 uL . NTP 1 pL %%
SR 1 pL K BT AR BRI AT He R 25°CiR K
10 min ; 50°C & A DNA %% 45 min ; 85°C fii fiff 2% 1
5 min AT o [ F S S cDNA T -20°C i FF o
PCR Y14 HH WMV 45519 (_L1i514 : CGCAA-
CAGTCTCAGAGTCTTCCAT, F i 51 % : ATGTC-
CAACCATCAGGTAAACTCC) , 20 pL JZ W 14K % .
¢DNA 3 pL.2xPCR MasterMix 10 uL.ddH.,O 5 pL .
EFW51945 1 uL, PCR SV A2 : 94°C T A48 P
3 min; 94°C 28 1% 30 s, 57°CiE ‘k 30 s, 72°C %L fi
1 min, f¥F 35K ; 72°CIEff 10 min, PCR Y 34
HEAT 1.5% SN BRE I FEL UK A 411 R
1.2.2 K3 WMV 84 3% 46 A il 52

I AE IR R 261°C HHXHEE R (60+£5)% |
JCHRJE R 16 L:8 D N T34 h AT, BGH
BEPUH R E TR, D% IR R .
A K% LA B JICIA B0 13k, 43 i e 2.3.5.
10.20.30.60 min 7 , ¥ 58 B E 254 ,PCR
oI B S T HEAHE WMV O, T8 T (9 3R 3
R DAFRAE R B 3R TR T . kIR 1.2.1,
LEH3REE R 1230, KRR R
BRI AL K< 100% .

123 R WMV #9545 48 il 2

TR R B R 26:1°C AH X BE R (60+£5)%
JCHRJEN 16 L:8 DI A T ARt T, LLSk
BRI B R 1A B F Rt & i g, IF
[P 2 A 1 U PG 0 P Rk LI b R R P
H B IS LA 0 e U5 0.5.1.2.3.6. 12,
24 48 h B TR 8 S P JNIE , 15 d Ji5 %) P 5 7 A
PRIEAT PCRAGIN , 7[R 1.2.1, FRALFE3 R E &,
AT 12 BRPE ST T o R G U 1% R
A —E W (BRI 8145, 2001) , S8 FR )5 ik 1
21.26 31°CHE 3RS F T, 3% 28 48 h i
PG 2 1 EAT PCRAS I, LA A2 75 3 25 M Ak 485 7
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WMV BAE B, THE U PR RR R 7 522, BT A
WFAAE R, ARNE NI U 1L BEfE ) .t se=
B R A A R £ < 100%
124 RFREAENEL RTHBH SN X

TR b SR LR A B4 AR D AR A A 5 BT
HOG 2 iR I H /AR 1.0 hm?, PU# 25 5 R g4
FFL, PUBP e 2015429 H 4 B BRAT
5 60 cmx100 cm, PU# A H KR4, HPT#I A
ERZ B, /10 dEAFEE 1R, RHESEK
PR VYT 44T, BTSN 20 Bk, B
BREERARICAL T b PR S Aot o BRI A A
I RRIC PG 2 R TR T A s SR AR
JELBR T PG A R R 1 R, F & P9 R H dot-ELISA
RGN PG R AR WMV IS 00, WA PG 5%
PRAE AT AT Fs 3 , JF 108 AT 52 38 5 B Ok H [ 9] A
i, >R HH L A HBORE 32 R 4R 30~50 S JRIEF , PCR 462
DB S A 4557 WMV S B0, TR 22 5.
12,1,

dot-ELISA I 7 2= A5 I 5 12 : AH M 7 FREE
Fie d AP 1:10~1:50 (g/mL) LA 0.01 mol/L
TR £ 22 WIS 5 10 000 r/min 250> 5 min; B2 L |
THWEBINCHE L, TR T T4 10 min; FK NC
B B B 5% Wi fig 05 %3 2% vh i 1 P41 30 min; 2 )5
4 NC JETE 1:5 000 15 5 B 1 B 5 B BT 44 v = YR 0v
 30~60 min; U 5 IR 5 0 2% vpif vk NC i
5 min, F A 3 U0 FEBLE BERR B AR 1C E BT R 1gG
“Hi(1:8 000) HHFE 30~60 min; B AR £ i T 2%
P VE NC B S min, B2 #4E 3 0K FRIE B AU
NBT 66 uL fil BCIP 33 uL %! 10 mL K25 i h
TRAT, EY) 48 5~20 min, WELTFC 545 5 .
1.3 #ES

K FH SPSS 17.0 #AF X WMV 78 JIN I A 15 14
(A B4 BT[] LTI O 1) B R ML B b AT e i
43T, b FH Duncan OB M 25 15 04745 A0 41 8] 1) 22
5 R .

2 ZBERES

2.1 WMV £ /B N B 75 B8 B i)

FE26°CTT , IS F ) B e A FL B Ay 22 1Y
Hi AR 0~3 h 5 4 35.00%~26.92% , Ab B[] 2 A
935 5 BT B VY AR 6 h B 11.90%, 1 1K
T 0~3 h Ab# 5 B5 FF4f7 35 V4 & 2 AR 12~36 h 2l 0~
5.40% , 5 BTl BE U AR R 6 h Y Ab BTG ) 2 2%
S(E) . B, B2 U8 A7 AE AR 3 h e, TR

W R T4 Bl 25 FsF () ZE < 177 2 5 PR AT, 3505 43 I o
WS TR TR B 4 24 h, W FE RN 5.4% .

f— N w e
=<} ~ [*)} W
1 1 1 )
®
®
[
=

O
1

H B 2 Virus-carrying rate (%)

(==}
|

0 025 05 1 2 3 6
H‘J‘]ﬁ]Time(h)

12 24 36

BEl1 26°CT WMV 72 N7 A BF 42 ) B 77 BB i (8]
Fig. 1 The residence time of WMV in the body of Aphis
gossypii adult at 26°C
[ B S T B B R . AN R B3R 78 42 Duncan
TS M 22 A 3 7E P<0.01 7K-F-22 5 i % . Data are mean+
SE. Different letters on the bars indicate significant difference

at P<0.01 level by Duncan’s new multiple range test.

2.2 JINEFREFRT WMV B3k 88

TE26°CT , fi 3 IV Bl Mo 7 23 V4 0 P AR
) 37 2R B 2 ECEE s ) A8 S 4 17T 2 5, BUEE 20 min
JEAREERAL TR R E APIRES o TR R B 7 2
VU PR AR 2~3 min B AR EE %0 0, UE 5,10 min
JaIREE A — B A, 9 11.11% F133.33%; 7F
HEUE 20,30, 60 min B 38 78 R4k 22 38 5, 2000l o0
52.94% .62.50% F155.56% , = F 8| o i & 2% 5 (A
R T A (K 2),

L A I — Y B NN |
(= = ==l -
1 1 1 1 1 1 1 J

FREEF Virus acquisition rate (%)

2 3 5 10 20 30 60
B} [B] Time (min)

B2 26°CTREFREF X WMV IR 2
Fig. 2 The virus acquisition efficiency of WMV by Aphis

gossypii adult at 26°C
Pl B R P R AR R . AN TR B 7R 42 Duncan
A B 22 AR P<0.01 /K F-22 57 . 3E . Data are mean+
SE. Different letters on the bars indicate significant difference

at P<0.01 level by Duncan’s new multiple range test.

2.3 JREFREF 3T WMV RIfE S RE
TE26°C T, 47 B JINMF B0 A9 45 72K 7E 0.5~12 h
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45%:

DAY it 25 BB st ] 8 388 0 T 2 T B 5, 12 b A T4
XGRS o i 7 R O£ (B Y A A 0.5~
6 h, PU & P AR AR 7R R 16.67%~38.89%, Ab HL[]
TC i 25 5 UL 12~48 h, PH i P AR AT TR R
88.89%~94.44% , Hirb 24 hAlF 88 1y 94.44% , Hom A

1201 A
100 -
80
60
40 |

P had =t Sicg=32 3
zucchini plant (%)

Virus-carrying rate of

[
o O
! 1

05 1 2 3 6 12
B} [8] Time (h)

AR AL PR T 2 25 5 H R TR 0.5~6 hAb 3
(1 3-A) o FEARTRIELEE 54T, 4 75 IR T
et B VG 3 2 48 h e R AR Y 7 R B IR R A Ak T AR
b, 7621.26 31°CEAE T, JREF LT 24 h 3R 5K 57
HH 61.11% .94.44% #1188.89% (1K1 3-B) .

120 4 B

100 - a a
80 -
60 -
40 -
20 4

04
24 48 21 26 31
15 Temperature (C)

3 REISH T REFR I WMV gifEH R
Fig. 3 The virus transmission efficiency of WMV by Aphis gossypii adult under different conditions
V- NVIOF S LD 73T N e S SRR N - B DI 702 i e e S B S € R o4 €2 A R P NETE S 27
% Duncan [ B 22 BRI 7E P<0.01 K- 2253 5.3 . A The virus transmission efficiency of Aphis gossypii adult at 26°C; B:

the virus transmission efficiency of Aphis gossypii adult at different temperatures. Data are mean+SE. Different letters on the bars in-

dicate significant difference at P<0.01 level by Duncan’s new multiple range test.

24 REREZEAESNHEHEENSHXR

P PR TR B B R B — 2
AIARSENE o B RO R 22, U AR bk Hh B
TG BT R . TR AR 9 A b

N
n
J

—eo— REFHE No. of adults

—_ )
() (=]
1 1

RIFHE G/
=

No. of Aphis gossypii (individual/leaf)

i
1

—a— FUFH S HEMRT RER Virus-carrying rate of zucchini plant

f), BB N 1.73 S/ PE P TR R 05 229
)R A R 1.06 S/ P A R ON
23.91%; 11 I o e g L o , JIIEF 2 A ks
1822 3K/, PUEH PR T iR 22 83.33% (151 4)

a 9

T
~3
W

T
D
(=]

(=]
o

9-04

9-19

9-24 10-06

~
n
PR AR R R
Virus-carrying rate of zucchini plant (%)

10-15 10-25 11-05 11-19

H# (H-H) Date (month-day)

4 LFREBRBREFNGHEDSEAHAERETEENIR

Fig. 4 Relationships of Aphis gossypii populations with virus-carrying rate on zucchini plant in the greenhouse in Shandong Province

P R B Ry - R i o ) — 2528 R TR) ERE 2 7R 48 Duncan FGOBT 8 M 22 7E G 50 7E P<0.01 K F-22 5 % . Data are

mean+SE. Different letters above the same line indicate significant difference at P<0.01 level by Duncan’s new multiple range test.

3 it

TR AT 5 I RO T L R B GBI 1
SR IS (1996)BFTE A R R, AR R 4 157 1

PR () A [], AR 97 3 05 (3] 24 25~40 min, 8Bk
WFREZE K 5~10 min , BKEF 945 BB (8] 24 20~30 min,
ARG R B R E26°C AT, IR B 7E 3 h
W AR R E L 7E 26.92%~35.00% 2 ] , 1% 7]
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B IR IR PR B AL 45 25 SR e Y, (5 Ay
B Ry I A ST TRE AL B RE 14T 1 B R Sl
(7] s XoF 1 PG A i 208 1 A R B AL T ] g st ]
T

2R R A (1995) 704 L AR 1R YL PE TR WM V-2
HICMV B9F 52 H A B, Db 1A 75 5 min J5 HALBEAKL
K 66.7%, Wi J5 A% T AR FEAAS o R BB 5 AR
(2006 ) Xf WM V-2 i bk 1 BEEHAERE ReE i oE 45
W F W, BRI 7E PG 2 1 30 s BD AT 3R EE , 70 s JRTER
RI3E 100%, [FlF 0.25 hJ5 &5, 2 h R G 2R ik 5]
100% . AR5 IV ) B 50 WMV 19 35 25 B[]
744 5 min, 20 min /5 3R TR IKF] 52.94% ; JREFH]
I5F 30 min J5 BPAT A% 3, 12 h & 8 3835 51 88.89%, 24 |
48 hfE TR N 94.44% ; AW 78 45 AN B T2 100 4%
Z5(1995) IR 45 R | e 4 2 I (R 2, OB o 2k
(2006) BT 25 AL TR AT (A1 20, AREE A (R]ZEK {0
AL ME ., [N, Gera et al. (1979) FI
Owolabi & Ekpiken (2014) 5 H 2 Ff CMV [ ¥ i 1
o A A% BERICR S AN TA] 1Y) 5 Castle et al. (1992) ifF 5%
3, % A [] 05 1 A% 4% WMV-2 B3R AR Y, ]
Al 50 AR RN RPN — X R, HAE
A A R S O T AR B R 1T BE S 0 U
Yesm B AT 06 . ANWFIT L HE R N B 5 min
FRTE 30 min AZ 7, BN T X WMV BIAERRSICR , 44
PG P AR P R e A 5 R U HH 1) g KB i TR
IR B B3 2 R A X i P ot 1 A I

MICEIAE (2001 )BIFST T B X AR AL 4 AT AR 32
BN EE (Citrus tristeza virus , CTV ) SR, 45 R R
31°C I A W B A5 35 %650 12.2%, 22°C M AL FE R Ny
60.8%, fry il 52 M B AZ B3R, AR SR 25 SRR
76 26~31°CF , JINEF X WMV A4 1% 25 % g 88.89%~
94.44%; 1E 21°C ML EE AN 61.11%, L FE T RE 2>
SN MEF HEORTAR AR 1 B At i RO AR, AT 52 M)
RERR 7 558 5 X S MOS0 (2001) 45 A0 , AT fE
JEPRUAA A G A SR . HOEEE NA 2
TOFRIR AR 26~31°C 22 (8], A V5 JINAE 55 75
W AEAE S TAT

Owolabi & Ekpiken(2014)#F5% & P, IRUFH
SERERRA — BN R . AR % K N v
B R R B R N R AR L G R T A 2 R
FHH,9 7 PR P H O IR WMV, A B R Ol
23.91%, bt 5 B 0] AR HEAS | 99 3 2 1) o 28 e T
B, 3011 H F 1355 83.33%, 5 Owolabi & Ekpiken

(2014) WIBFFEAE R —E ., TREFI KA WMV 44
SR pt T AERI 2R, S ik P AL i B B AL 465
EHE . ARBEFTAS RN, JREF AR R 5 5 A
AT A B TE AR DG, T WA B3 T2 s o 7 TR A
W B A A I OCBE I IR 2 — o TR, s ol T
B4, n] AR 08 H OIS D4  74 JRAE I
TR AL o HORANTR] 8 HE WMV AL AR L
JREFXT WMV AR 25 32 L35 FRRERE T TRA
WH5E.
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