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Fig.1 A sketch diagram for freezing point test on plants
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Fig. 2 A disgram of temperature curve on the tested plants

© PERMZEMEMIRAMATIEKEMEL http://journals

m. ac

cn



6 # FEES. RKEXERENREELSENRENRE 459
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1.2.2 KEEEAME . SRS AR 50u, M 50p ZHKEAURE, FHFEX 10 1§
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Bk EyE, B, B S A 1Y EEMmM —FEERMTENEL, #FsoC T4,
REWSEFMFEEWEE LT, SR 10 & —H, 85 lop, BRZEHRRT
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Table 1 Freezing point and ELISA reading of tested plants

s B & Frairg et ELISA & FE Fro bt (ELISA BH
Cultivars (C) EL.ISA reading Cultivars (Cy ELISA reading
i D -4.2 0. 026 F 5 —4.6 G- 041
Zhong § — L8 0.012 Zhong 5 —4.4 0.077
(CK> -5.5 0,019 £:322- ) 55 0. 043
—f. 4 0. 016 (infected) —-4.9 0. 069
¥ ffi Mean —5.15 0. 018 #3{8 Mean —4.90 0.058
775433 —4.8 0. 009 775433 —3.5 0. 124
—6.3 . 021 CHEFRER) —3.9 0.134
(CK) —5.5 0. 028 {Infected) —3.0 0. 157
—5.4 0.020 —~3.4 0.150
514 Mean -5.5 0. 020 ¥1{ Mean —3.45 0. 141
o 7602 o 475. 1 0. 048 s 7502 —3.8 0.184
Zhong 7902 --5.5 0. 046 (R —d. 5 0. 147
(CK?> ~6.8 0. 036 (Infected) —3.8 0.154
—6.5 0. 020 —3.3 0. 186
H1{l Mean —5.97 0.038 #3{ Mean —3.85 0.188

WE 1 AR, (D &R By TS B R IR E N ELISA {39 T 85 . @& &bl
Y ELISA BB BEAREMAE. OFRSR 4+ 5" BERESERTFHRESY
HWEERAKL, 490.25C, MWAMEF “7754337 # “dh 79027 FERFRIX AR, F
HESBREHESECHU L, AR L. kA URSSERRNBEEEEVHER
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BRI BRI, ‘P 7o02” AR H B R KA SRS T RMEGRRAK 2, AR 2R,
BEHRHRFRES TERRMYRFEL S -7C, HRESTBSBHREBENAFE
R, EFEEY R FERRRES P RERN R 1CRL L WRAE 2 BrEmEd
BREHERGHRECAR (B 3) Dol i, k0 #HE 3 B SR RER 2 IEHX
K&, I ET RS, AHEREHRE. XX BYDV HRRERESHMBRER,
W EESHEENREREESA L.

%2 P HABREESKRESE (ELISA £3D

Table 2 ELISA reading and freezing point of the leaves of Zhong 7902

» g ’ n 3 .
cl‘if?'i,ﬁs Fridzing potnt EEllgiArEd%g c':;'lﬁvfrs F'ddz(i%g)m‘“‘ EEllgiArfdﬁg

7502 ~14. 9 (. 048 1 7902 -10.8 0. 201

Zhong 7902 —13.4 {. 040 Zhong 7902 —11.2 0.28

(CK) —13.2 0.023 €:322. 9 —11.2 0. 159

—14.6 0. 020 (Infected) —11.3 0. 169

—14.7 0. 031 —11. 8 . 158

—12. 8 . 044 —12.1 0. 154

—13. 6 0. 029 —12.2 C. 148

—13.2 0.025 —12.5 G. 143

—14.1 0- 038 --12.7 0. 148

—13%.6 0. 046 —13.2 0. 142

—14. 5 0. 036 —13. 6 0. 140

-~ 15.4 0. 020 -13. 6 0. 137

—13.3 0.027 —13.7 0. 112

—12. 8 0. 022 —14.1 0. 131

—14. 6 0. 038 —14.2 0.135

#1{f Mean —13.95 0. 032 H1{ Mean —12.56 0.152

2.2 RAmB/IAEEN

BARSERERBERENBREEARBRE TWSKENLERI. AL T, i
10 fE R LA B R SRR KENF T, MR EEET 5 CHRAEERR
B KE, HEREER — RS THESKEHBEERE R EMEMR, XHEERRH,
BYDV R, sERET©QAK R RE.

ZEFEENITIRIEHE, KEHE 2 U RKEER, BdTkEmgr£—#
K FE T (ice nucleation protein) , HEH 7 FEH A 180kD, HAEFH KB A ERT
IR, TR A E K TR FKEHES . BYDV f5ME BB IE 20
A (B4, By 200 PEERNE RSN, HERMYEAR T, #HUE
HASHEAN SZHWR BB T S ME K EORLI R R A K Gk,
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Fig. 3 ELISA reading and freezing point of the leaves of Zhong 7902
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Table 3 The freezing rates in purified BYDV of varying contents

BEXRE (%)
BYﬁ\}ﬁ:c?nitents —5C Freezing rates
—6.5C
JI-%: 3 X1’ 70 100
R L0 6% X107 0 100
BE 100 {§ X107* 0 90
B8 1000 1% xX107* 0 30
H# 10000 £5 107 0 0
=&k dl water 0 0
0. 01 mol/1. KPB 0 0

% JEW: OS50+ &K 50p1,
50p] purified BYDV +50p1 dl water.

E4 BYDVHEHEETFHERL (106664X) -

Fig. 4 Particles of BYDV of electron scanning micrograph with 106, 664 times
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ICE NUCLEATION ACTIVITY OF BYDV AND ITS
INFLUENCE TO CROP FROST INJURY

Zhou Ximing Zhu Hong Sun Fuzai
(Institute of Plant Protection CAAS, Beijing 100094)

Abstract Ice nucleation activity of BYDV (Barley Yellow Dwarf Virus) and the relationships
between BYDV and frost injury to wheat and some other crop seedlings were tested in
artificial frost chamber. Enzyme-linked immunosorbent assay {ELISA) was used to detect the
content of the virus in leaves, The results showed that BYDV was sufficient to incite frost
injury of the susceptible plants at about — 3 to — 4'C, whereas the plants themselves,
without BYDV, frost only occurred at much lower temperature. To resistant plants, BYOV
was insufficient to raise the frost temperature. The result of tested leaves of “Zhong 7902”
showed the more the content of BYDV in leaves, the higher the frost temperature was, that
means BYDV was efficient as a heterogeneous ice nuclei, and the resistant ability to frost of
the plants could be influenced by it. Vali’s droplet-freezing method was used to test ice
nucleation activity of BYDV, it was quite clear t.hat BYDYV had ice nucleation activity, and it
was the first discovery of ice nucleation activity in virus.

Key words Ice nucleation activity, Virus, Barly yellow dwarf virus, Wheat yellow dwarf
disease, ELISA
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