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The damage of plant growth and alteration of cellular tissues of barley infected by Barley yellow mosaic virus
(BaYMYV) was explored. The infected plots significantly damaged in all of measured factors by the disease. In
severely diseased plant, the viral infection affected on plant growth like as shorten culm length about 25c¢m,
36% constrained ratio, comparing to healthy. The yield decreased over 70% in diseased plots by fewer num-
bers of spike and kernel per square meter and spike, respectively. BaYMV constructed typical inclusion body
like a pinwheel type inside barley leaves, and the infection affected on cellular elongation or growth not cell
division in examined three parts as stem, neck of panicle and node, related to dwarfness of infected barley.
The stem tissues were most severely affected on cell growth as restrained epidermis cell length in diameter
and vascular bundle size. In neck of panicle tissues, distribution and size of tissues of fiber and cortex parts,
respectively, showed differences between healthy and infected plants. In node part, healthy plant showed big-
ger tissue size as 1.5 times than infected plant. Theses results suggest that BaYMYV infection could affect on
the cell growth not cell division, and which resulted shorten culm length in plant growth and decreased yield,
finally.
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Table 1. Diagnosis of viral infection by ELISA
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DThe abbreviation means Barley yellow mosaic virus (BaYMV),
Barley mild mosaic virus (BaMMV) and Soil-borne wheat mosaic
virus (SBWMYV), respectively. 24 and — mean viral infection as
+: infection and —: non infection. Diseased plant only by BaYMV
was used in observation of inclusion body construction inside leave
tissues.
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Table 2. Comparison of barley growth and yield by BaYMYV infection

Diseased degree" Culm length Spike number per Spike length No. of Yield
Variety (0-9) (cm) m? (cm) kernel/spike (kg/10a)
I NI | NI I NI I NI 1 NI 1 NI
Saessalbori 9 0 454" 70.4 240" 449 477 58.5 457" 54.3 7957 2779

YDiseased degree was measured by ratio of symptom manifestation in leaves referred to So et al. (1997) as 0 (no symptom) and 9 (over 71%),
respectively. I and NI mean infection and no infection by BaYMV, respectively. The yield components were investigated according to criteria

from Rural Development Administration (RDA). *

and ** means significant differences at 0.05 and 0.01 probabilities, respectively.
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Fig. 1. Cytological change of barley leaves infected BaYMV by
electron microscopy (x16,000) in barley leaves. An arrow indi-
cated the viral inclusion bodies. The materials were treated two
times, pre- and post-fixation, with Karnovksy's fixative solution
and in 1% osmium tetraoxide, respectively. Infected leaf tissues
were processed by the embedding method of epoxy resin.
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Fig. 2. Comparison of distortion of stem (A), neck of panicle (B)
and node (C) tissues of barley between infected and no infected
plants by BaYMYV, respectively. NI and I mean non infection and
infection by BaYMYV, respectively. These pictures magnified fifty
times under the light microscope and the bars indicated 10 pm.
After being pre-treated with FAA, ethanol and paraplast, the
tissues dyed with hematoxylin and safranin before observation.



g
o3
2
=
1o
o
&
fo,
o
Ho
S
=oi__2
we
_—?"“_"4
bl
Ol
B
rE
ae)
A

@ QA AMEZW 7oy Hele] Adxgd s n|
AA ol A= HEA L] Agolv A 4FE FE
Reg Azhdn

e 279 Wessty W3l Baymvel Hdl
o3 714 BEa AEw A% 219 v§) HNL =
AT 2 A 27 A9 oAl AERdel i
7F obd ME 7} 2F o] o] P we oz 1}
EPgTh 7 2AF 3o sk FAaEst 43 ohE Yo
Hlg) 7] ¥919) 2FoM 714 & s we Ho=
ZAEAT(Fig. 24). 7] 2204 olHF2] B3F A
X o7t A-F MEZRT HF Feo] A7)% A%
o, AFHEE AAF ¥ 5~63 H2 RS2 U
1 BayMve| ede] £7] 2AW A2 27] A
FES FE Aoz et} £33 259 §HEL B
27h 2-3709] AEE ol?—o%z% lomA Alare] 24
o] 29 M3 Q= AMHAE T2 53 YA, ©]
W22 AMF vle] AL 27t Y50 ATk
W, Y REAL RFA AATRY e 20w 2
LI UATH Foee] 2l = FIRAZE cortex
Zo) M Z71)A FE HfolE nyom, Hfxo]
ARFAA o|yFurh Yo I Uk EE A

329 Aoy AAol= zolE Holx| ko 3—/1: 122
gt ZokthFig. 2B). PH9e] A AA =
A7 A Zpo 7t vebg o, o7t A Fo| léﬂ
1SHRAE AL 7102 AR THEFg. 20). ©] A=
BaYMV?] Zre]l 71599 =4 Aol 71 4%
PR, Al 2] 23S ARAATIA H, o2 s &
& HEA Vo] BEEE HEE BolA € ALE
ElxtTl. o] A3 Potato spindle tuber viroid(PSTV)oll 7t
HE EntES] A 52 AE BY dio] ohvg Al
32 9ol oksle] o] wHAEAthE Bt e Azt
& HATHQI® Ding, 2003). Verchot (2001 P
graminis®l 28] ZEE SBWMVE o)Fo] HEA A2
B 2AHE o83t RS Iskded, & AP =
AR T35 JJ@H AR FFe ERlo) HA Fot
| g EE 975U BaYMVell 7
oAAel BHE FE AL 2
E]OiOL}' BaYMVe] 7+l A]7]
Z:Z’OM Az e] el ol

rjg_d

¢

8 0 ox 1R

@A77 ¢ Wad Aos A
o OF
L —

825U BayMV)el 8 Relsl 4% w5 2 A

Zot WHals Al ReladEy) o 24
o Hel= A4S 2 7Y A8 FIlE B Hle=w
ZAE AT Bla Sl o e AT vs)
25cm FolA 36%2 7+ ©dEE&S BRYen, o 7]
A AAe m'F Tt FRHET 58 TAAHG
o|E A9 HIE <laf ool FFE AXE
Aol vlsl 70% ©)Y HAHE HLZE FAE ATt BayYMV

o 7+dd xE o= 4533191 Bymovirusgl pinwheel
o] Az BUAS &
= E7) A #A7L
e BN

ﬂosx;zo

o
i
flo
=
Kl
o
o
= Hd of
fu
)
=0_LL
il
12 v
Mo
phi)
‘o
PN
S
>
kﬂ

"94 37101]
M= AAF

@4%
At olE Ade BayYMVel TS Alx 1 ’\VW\ =
€ wejel 7] A &S o
A Ho A= 7 FAaE Yo7 AR ekt

Agrios, G. N. 1988. “Plant Pathology”, 3rd ed. Academic Press
INC. San Diago, California 803pp.

Brunt, A. A. 1992. The general properties of poryviruses. Arch.
Virol. Suppl. 5. 3-16.

Edwardson, J. R. 1974. Host ranges of viruses in the Potyvirus
group. Florida Agric. Exp. Stn. Monograph Ser. 5.

Frahm, J. H. 1989. Reduced yield caused by BaYMYV - in Lippe,
Westphalia an analysis of causal factors. Gesunde Pflanzen 41:
45-46.

Francki, R. I. B., Fauquent, C. M., Kundson, C. L. and Brown, F.
1991. Potyvirus classification and nomenclature of viruses,
Arch. Virol. Suppl. 2: 351-354.

Huth, W. and Adams, M. J. 1990. Barley yellow mosaic virus
(BaYMV) and BaYMV-M: two different viruses. Intervirology
31: 38-42.

85 AZ, W B 1940 /NSHIEHEN IS 3 BT, R Rk
RER 154: 1-123.

S 1997, :ﬂr—%/\] 710 W R F 95
o £ 8 FH) MAe 9% LB “/‘Fﬂ%
34pp.

o] A 1997, Fh=ol] BAYshe W)t =R Ajo] A uho] g 2
BaMMV)2] 54 2 §A=} F2. A5 skl AL ek =

. 117pp.

o). 1981, BF] £ HE volel2ge) w4 54|
B, 23 62-74.

Peerenboom, E., Prols, M., Schell, J., Steinbiss, H. H. and



38 Elce!
Davidson, A. D. 1992. The complete nucleotide sequence of
RNA 1 of a German isolate of barley yellow mosaic virus and
its comparison with a Japanese isolate. J. Gen. Virol. 73: 1303-
1308.

Qi, Y. and Ding, B. 2003. Inhibition of cell growth and shoot
development by a specific nucleotide sequence in a noncoding
viroid RNA. Plant cell. 15: 1360-1374.

Singh, R. P, Singh, U. S. and Kohmoto, K. 1995. Pathogenicity
and host specificity in plant disease; Histopathological,
biochemical, genetic and molecular bases; Vol. III: Viruses
and Viroids. 1-18. Elsevier Science Ltd. The Boulevard,
Langford Lane, Kidington, Oxpord U. K. 417.

A, 1995 B 2] 5915 wpol 2 2] AlGwF 2 ADEE
F 49 7124 A Mg whAlek el 97pp.

- OlAYE - AR -

Ay

- An - Y

Aol A ol HA, 2UST, 1990. Rl T &utojg s
(BaYMV)2| w7 A] 732 2 A H o] ek A FA=E
7 33: 203-213.

591, AA S ol A, L UF. 1991, R T H Eufo]e) &
(BaYMV)e| vliZiA] 778 B APy gk 7). A=
3] 34: 75-83.

A1, oA, HAY, AANE. 1997 FFEA L) B d= =
2l E ¢ E o] 2 2 BaYMV) B B2lntd &7 xfo] Anlo| 2
2(BaMMV)2] 329} A FF A S22 g 3
=] 13: 118-124.

Verchot, J., Driskel, B. A, Zhu, Y., Hunger, R. M. and Littlefield,
L. J. 2001. Evidence that soilborne wheat mosaic virus moves
long distance through the xylem in wheat. Protoplasma 218:
57-66.



