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R DI (UV-B) RGTX LR SR (0 B KB T 1) W22 AR AIE B R W, SRR S8 SR S 0F R iR Ak S A% o 4
Mo RAPIFARR R QB K E W[ Sitobion avenae (Fab. ) JEF&id 30W 55N (UV-B) SRR )G , B KRR 7EA [
/N R R I E T &b F, AR KREST R T T RE 2 KA B R EN R REEYESH 45REW & 1h %
SMEHACEE B f A Astron b ZLER F,REREWHERZ T BEMR, MG I L2524 ; TE + = b /ME-22
b FRR AR FRERE ST RELNTE 8h KOMESFIE R NE SF L, A BE FAERETNERRE
YR EELR, HR O RIER LI LA @ RIR . LB S /MR S0 W A (A 0 20 F) 22 A W A R R B IR 3 RE IR AL B FL AR, 7
Astron /N i -, SN (] 58 SR ST REAS (R 4 U AVE KRR AE R R H ; 76/ME 22 F1 Astron /NE iR b 1< I 18] 52 51 R 5 35
REMBIF AR ARERETNERRE, AR OR LA GRIGUR, RUIKIMEHEY RIACRETREEEZ/EM.
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Effect of UV-B radiation on biological characteristics of two body color biotypes

of Sitobion avenae (Fab. ) offspring
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1 College of Plant Protection, Northwest A&F University, Yangling, Shaanxi 712100, China
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Abstract: The objective of the study was to examine the influence of ultraviolet radiation on the offspring of two body-color
biotypes (i.e., red and green) of Sitobion avenae (Fab. ), and to elucidate the role of ultraviolet radiation in the body
color differentiation of aphids. Under controlled conditions in artificial bioclimatic chambers, adult aphids of red and green
biotypes of Sitobion avenae were placed on two wheat varieties ( ‘ Astron’ and ‘ Xiaoyan-22’) and treated under 30W lamp
of UV-B for different durations respectively. The impact of UV-B on development duration (T) , weight and mean relative
growth rate (MRGR) of the 2nd generation aphids (F,) were subsequently measured. After being exposed to 1h of UV-B
radiation, the development of red biotype of F, aphids fed on Astron were accelerated significantly, while the development
of red and green biotypes on Xiaoyan-22 showed no changes; however, after being exposed to 8h UV-B radiation all aphids,
both on Xiaoyan-22 and Astron displayed reduced development rate. Compared to the control, the reduction of development
rate of green biotype were greater than that of the red biotype. The effects of UV-B radiation on aphids have inherited to F), ;
Exposure to relatively short duration of UV-B radiation (1 h) can only accelerate the development rate of red biotype aphids
on Astron, while exposure to relatively long time (8 h) of UV-B radiation can reduce development of both red and green
biotypes on Astron and Xiaoyan22, and the green biotype of aphids is more sensitive to UV-B radiation than the red
biotype. The findings from this study suggested that the UV-B radiation influenced the biology of red and green biotypes of
S. avenae differently, which indicated that the UV-B radiation tolerance is likely to play an important role in aphid body
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color differentiation and inheritance.

Key Words: UV-B radiation; body-color biotypes; Sitobion avenae; mean relative growth rate (MRGR)

B THEE S, RRREZHA H G R, SBOREREINEL(UV-B) a5 2R, o 8 2RI AL
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BAEAMET W R — o T R A RO 2B, B TR ANl B At RS e, A R e Ak ™
B AR R MG R S R R R R R, R AR ST A O R, ASBT S i
W 250 (UV-B) 585X A R4 B 2 BT 52 , 35K 285N S A2 7 SR AR T AR b BB b iV A, it
B AT 5 B E R SR TSR ISR IR . Wk 7545l RAPD 43 Hrilk ] T 48 SM 52 175 S 0F s b
Tt MR FEREZ " oSSR T EARCEARTES T R [RS8 SN ST i 18] AR A 3G, F AR
AAEF 7= A B T A A8 5, LR SR/ R A B ) R Rl e s ) (EL SR A1 S T 0F HURR R A £
AEH SR M R IR IE . ASBESRZEA [F] 2SR ST IS [E] T, ZEAR RIPUHE /N E B A RIR AR Z KA,
Xf P, REREGRE P SRE 2  ARXT B E AT 3R 5 I 5 SRR 58 A [R] 58 S48 5 Bsf [ Xof A ] 4k 5, B 22
KA F AR , LA 8 B 28 5 S %o i R A T (A8 23 AL R i, [ B g F He R 28 B VA BRAR U -

1 RRHRSHR
1.1 SExbie

P/ D Astron, R PEE FRGTLF S ; AME-22, By B /N EFEEZ BT IR R CE B, LR a it
U, RBRVE R R

b R KB R B BRI E R AR AE ) BFFE Hh oL ( BBA , Braunschweig, Germany ) i3 H , 76\ T4 G
PR A RFR CIREE : LR 20°C , 1 18°C s LAl 16L:8D s AHXREE (60 £5) % ) o A [RIAEEL 43 ¥ 1A 57
5—6 X, Mo s BUON B TERE R BUR B LB M — B T b R B A o
1.2 it S B i

BT 2007 4578 BBA i#17, /A& widhfLE (4 B, 8 B) B ¥ gk f5 B b 8] 30 R /N — B0y N2
T, BEiT 1% KB FRERE, & B ERLE0. 0556mg 24 1 Astron £ 0. 0458 mg Z2 45 H/IME-22 /&
T FFTE 9em x9em x 10em R H , bR/ 2, MANTE BRIERIRENAK, G #MB5%—, 1%
AR 0 JETE T R = 1:3:3 1R B : R 20°C 1R 18°C ;G A 16L:8D s AHRHR L : (48 +5) % ; 5%
BPUK. ZHKZE 10—15 HEETFH.

R FIRRFRE SR G E NI E RETEY AT BT /E BRFE, 56 2 6P U B AE 2 5
WM b9 3 H R B AT SR AN R ST AL B . 58 SNER B kAR R ST B (30W, I B K O 313nm, Q-
PANEL A ] ) o ALBRIT R A SR S B AE S HMETE T 30em Ab, F6 28 A GE 8 7K DA B 4 Bk i
(%65 VERGLR) , B SR S SR LR HR & R FR IR AR 2 (PRI , B B ZE/NBRHE R, /IME R I BAGE 2
K LAR i B Rk i (56 2 JE BT LK) , K SR BCE ZE /N R A B IR L b BEAT S AP HR A, AR SRR BE 25. 2
pWeem (313 nm) , FST 1.2.3.4.6h 1 8h, Kb SEEE o e iF B T 46/ N2 A |, 58 2 RP=MT R SRR
B, BT FARER,BANTEBIRENAERK . X RASBCEINRES, HoAh S R A2

755 FORBUF )G RS 3 K7 T WA IE (FoAR) #EATARE (W) , Bk BBy Tkl N i |
FHER4.5em, 5 24em, — WS HEE N EBEEE, BAATERBIBEENEK, WEE B REWNK, 7
A R JE B T RRE (W2) , B4 2= (different weight between 1* star larva and adult, &5 dW,dW =
W2 -W1), K& Pi#i(development days, &5 DD, 4] 7= 1 #5145 2 P AR B BF ] ) FAE XS H SRR K %
(mean relative growth rate, f5j5 MRGR,MRGR = (InW2 -InW1)/DD) ™ | /M b3 30 NEX
1.3 st

Bl MR Y SPSS(SPSS Inc. , USA) REGE, XA [RIAL B #EAT J7 22 704, V- ¥ 84T Duncan 37 2 % 22 v
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Kig, BEIKF P =0.05,
2 %R
2.1 FESF/IME-22 & A [FAE S A X B A A @R PR F R A= S B

1 AT ZE AN /ME-22 |, (1) MFR55ETIE Y 8h B, L F,RERKEG L E I S5 G BEE
F(P<0.05),8/NT 6% ;{H 448 5t ef[H] 2 3.4.6.8h B, GEB LT H Y G BHAEREXER(P<
0.05) , H %@ GTet[E] 2 8h B, SRR R F N T 15.8% . ULBASEIMEF M GEM F,RERKEGHEE
R MERFAGR, (2)FEAFKESRET, 268 F,RAERKEFAEZ S BLEELER, M4E
SrEtE y 8h B, SR A AE 2= SRR B EZF (P <0.05) , BHEIMES X RER F,AEZRKEGFHAEZN
HMBERTAER, (3)45AEE Y 8h i, L8 F,REKEYHN HYAREERKESNREREER
(P<0.05) 38/ T 13.6% ,{H 448 5t /8] fy 3.4 .6 .8h B, SRARIAAN H M AEHM KB S BERBE
(P <0.05), H 4%@ 556t [E] 2y 8h B, SR RUAHRS H ¥ A E K BRI/ T 18. 7% , LI SSMAS X & ARl F AR
ZKEWAN B R ESRKRENZERTLAER, G603 M, 7 mf/ME-22 |, S5ME 5 1)
BN REEBE B F AR, & SR AME ST 3G K, I R F,REREFNARATEHILESE, Han
FRREZRAEF Hh 2T 6 B

®1 ZHERMUME-22 ERREMESHBEMNEHEGREKEYR F,REWFESE”
Table 1 Biological parameters of different body-color biotypes of Sitobion avenae in different time of UV-radiation on the wheat variety
Xiaoyan-22

, KEHH/d RE 2/ mg FAXE H B R E R KA/ %
SR TE) /b HASL Developmental duration Weight difference Mean relative growth rate
Treatment Numbers of
T S aEm e aem e aEmn e
Red type Green type Red type Green type Red type Green type
CK 30 7.371£0.037 b 7.372+0.066 ¢ 0.700 +0.020 a 0.826 +0.019 a 0.176 +0.0023 a  0.185 +0.0025 a
1 30 7.680£0.034 ab 7.570£0.063 ¢ 0.644 +0.031 a 0.767 +0.014 a 0.167 +0.0014 ab 0.180 +0.0035 a
2 30 7.732 +£0.050 ab 7.413 +0.078 ¢  0.680 +0.040 a 0.772+0.012 a 0.167 +0.0027 ab 0.174 +0.0039 ba
3 30 7.541 £0.046 ab 7.809 +0.084 b 0.691 +0.048 a  0.696 +0.021 ab 0.170 +0.0023 ab 0.165 +0.0022 b
4 30 7.554 £0.051 ab 7.801 £0.056 b 0.692 +0.041 a  0.728 +0.023 ab 0.175 +0.0033 a  0.164 +0.0026 b
6 30 7.795 £0.066 ab 7.929 +0.061 ba 0.634 +0.029 a  0.691 +0.023 ab 0.165 +0.0023 ab 0.162 +0.0038 b
8 30 7.912+0.056 a 8.537 +0.082 a 0.585+0.028a 0.674+0.022b 0.153 +0.0013 b  0.151 +0.0023 ¢

KB R T = FaUER, 51 AP EUR AR TR R R 2 5715 5% BEKF G ERERE)

2.2 FEfF Astron b, OR[RIFESTE RIXS B Fp R F, R F KB AV F SN

B3 2 Al FESLFP Astron |, (1) SRAMESTETEY 1 2h B, 68 F,REZREGFMRELIHBERT
XFHR(P <0.05) , HARGTEEy 1h, @R R B R E, SERKRE IS BRI EEER, Uik
B 28 S G RE S 48 JE 4T (RN A 2 B DT, X S . B TG R ) 5 24 58 SN ST 5 8] O 8h B, £ (. 80 % B T 3
BERTXRA(P<0.05) 38T 7.3% , 17 24285 55 B [7] 2 6h .8h B, SR A7 % & 7 #A B 2 m F X fR 4l
(P <0.05), H 45 AME S0 E] 2 8h B, SRR B AN N T 15. 8% , 6 B Bsf [] fr) 28 S5 5 BE A8 < 7
iR aRE K EYN AT Y, B gEaRENE R TA4 R, (2)FERRKESH T, 268 F,RFK
EEyMgERMAEEY SRR EZES, WIRIMER A RaR F,REREYHTEM, (3) %5
EATETE R 1h B, L @RS H A ER KRB E R T R(P <0.05) Mg 53 BT EEEER, U
HF e () S SR 5 BB B3 £ 2 RY AR XS H IR T 1 KK 2% 5 T X 4 68 U T3 W 5 2 58 SR 5 BsF [ Oy 8h B, 4%
@R F, R E KA B ¥R ER KR EZE/NTXB(P <0.05), AR5t BHELTEZL %, HK
B ) S AR ST X R AL P, REFE KB FAEX H AR E KR FEMBERFOER, 560U 13 NMERATA,
TEMF Astron |, ZEAMNE ST RN REE 8L 2 F AR, A MR e a e fl F,RERKEWNAERLT,
& R AMEST B E IR, BIA AR FREREFHAREBHLES, Baail F,AREREY thaail
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F2 TERW Astron FRFEMNESHEMNAMEEMNZKEY F,REWESH
Table 2 Biological parameters of different body-color biotypes of Sitobion avenae in different time of UV-radiation on the wheat variety Astron

, REGI/A K2/ HT T KR %
SR TE) /b AR Developmental duration Weight difference Mean relative growth rate
Treatment Numbers ¥ ¥ P P
e of St | AEH R aem e aEm e
Red type Green type Red type Green type Red type Green type
CK 30 7.513£0.062 b 7.551 +0.058 b 0.687 +0.028 a 0.670 £0.029 a 0.151 £0.0057 b  0.156 +0.0054 a
1 30 7.028 £0.070 ¢ 7.619 +0.065b 0.690 +0.047 a  0.630 +£0.047 a 0.171 £0.0056 a  0.155 +0.0051 a
2 30 7.031£0.068 ¢ 7.652+0.057b 0.685+0.045a 0.654 +0.038 a 0.159 +£0.0069 ab 0.155 +0.0048 a
3 30 7.582+0.056 b 7.659 +0.062b 0.794 +0.067 a 0.742+0.045 a 0.148 +0.0048 b  0.153 +0.0041 a
4 30 7.628 £+0.068 b 7.771 +0.081 ab 0.683 +0.034 a 0.692 +0.033 a 0.146 +0.0046 b  0.148 +0.0041 ab
6 30 7.658 £0.059 ba 7.868 +0.075a 0.650+0.033a 0.708 +0.033 a 0.145+0.0035 b  0.147 +0.0048 ab
8 30 7.762£0.092 a 7.930 +0.065a 0.662 +0.048 a 0.725+0.040 a 0.141+0.0053 b  0.132 +0.0053 b

R BRI + AR, 51 ARG AR TR R 22 575K 5% BEKFE G M%)

3 itig

PR R, KRR AMES &G T, ARR AR F,RERKEVERR/NE RF LRI EETEE, UL
B 22 SR SRS BE AL B F AR, X Sk 5" #E " % AR 2 R A —5, AR B E g — i
BT W A o R MEF e o AR S 50 SR AR TR, €5 Y EL 4T 65 B RURR  30W S8 A AT BB B 1. 2h B, ZE /N S
Astron |, £T a7 F ARFE KA AR BN A K K B I, 32 B N B S e e B e a Ak, B 251
BAMF T RI0E S AR (%A B, TE R B A T RBUAMHE R . WG EEAZE"", 1k
KRR R R IR RS . IR KB ZITT R K INE X SR C SF4R mT AR — 2o 3h ) i i &k A=
B ERIE M X SR/ BRAK Ry SRR E R T SR LR HEa; 1F 28 (48 45
) AR AR A K. BRI B EFRERES 5K —FLIARIE BRI .

WFSE RS0 X I s B R W R I B i o e e R S A ER B, B R K. REH
B PR 2 R B R T K 3R [ b2 VAN R S 0 R B e i — R R GE B Ak s A
BIRE K (MRGR) & R Blf 2 BE N A FAEY EHEREBTNAEYFSH, HIRER KRR, R
U TSP B X IR — R WAE N 5 H IR E KR AR/ RSP R R — e R TR, B
DU H ¥R E KR BRI R RTARRBTIES, REEH TAERL 5 FHRE,MRGR & &%
IR T RE MR eSS 5,

BB FE 58505 i R A UVC 3, T B AR A P B Bk Hh BR R T S8 /PR 22 UVB I, A 5050
SRR 2 UVB (AR KN 313nm) , X EEGE B R KM, R 4 R 5 B SE bR . FEHEAT 5 A0 38
B, BN R A 0 s BRSBTS TR BN ], £ U R R R T RN R, AR
SR FH 4 HRTF B i 5, PRI T 353 W BB 4 S AR D, SR T e A 14 i — Bt

o T 25 NI IZ R T 58 S8 S %5 A IRl e, 780 19 22 4K A5 0 Py s i), 7 St b 4 52 01 PRI el 7 [R1 i
(EPG) BiARR LR b FEHEAT — RF AR ; i FASL I H RS TWF R, AR A —E MR E. 7
BLH R [F] S AT RS SR I I SEIG RIS BE o R TR AMRESTENF iR fb  TE T, B8 2 B B BUE SR
TR T H A SC 5 B FAE Y F R AT AR 2R B 5 RIE
B AR A BT AN 78 AR B T B AR E R AR A 5T 0 Udo Heimbach SgAE , BRI B A W 8 S 06 25
Thomas Thieme 554 I EL{ATE T, Re it gkl
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