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#E BAERBEMKEHST (MDMV-B) BAR - BH DA - FEE (sourgrass) Hl
B S—1 SEREERERSE (SCMV) HEERREUREFRR » CUBRERSBRIE
547 CELISA) 198345193048 A E 258 » Ll MDMV-B EHHMBENAE RS > B
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BEE - ZERFHOBMNBILEMDMV-BEERT SR ERZETRE s FERAETRIA
SB R EHO T T R T E RO R BTN B - A VIR M R BB UL BYR S
AT B o fE19804ET19804E » =XHEMRBZ AR » BHMDMV-BERFE L E
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WEAITE20% LT » ERNRORMEZ R o (L1983 E 1960 AR 2608{H k%
VAR R 0 1T2(H2 iR IE » 324(AR PR » S BRRREE o EHHPET
R R ER N R E EIE K ORI T R - HAERBEEREERR MDMV-BR#» R
BRI HRE P EER o REPRBHERS R LM - EHERBER MDMV-BELK
) bR B - EESDPERIE  AREHRERERER

BB A BB KR Lk 5% (B strain of maize dwarf mosaic virus) ® ~ A
> BE ~ DB« FEH (sourgrass) BB S—1 FHEMAYHIER KRS (Sugarcane mosaic Vi-
rus) (23D TR LR KSR AOR & - ARARE R ERMERE B MERBAKEFEE (MD-
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BRERZFE > RFERERENTURDLRERNER ZHE -

WEER A&
— > EXBREURZERENRAE

FIFERT8LER MDMV-B fiH EiuRs S—1 stk (SCMV-S-1) ZHifiE“ » DiEE
EEEHmRESHE (Enzyme-linked immunosorbent assay, ELISA) #E4&H & EKERAT
B B R R R AUR AR - I HRIE R AR R (strain) » £ 19835219834 » FHZ MM
BT B A R IR Y » BETLLI RIRDL » DABRRTBH R #HR o
- RERERTHEANREERAEEREREZLE

WE L TFEE R » A5 MDMV-B®, SCMV-S-1 %, ARIHEREFE (SCMV-A) &9,

L EEERERBET WRMEE 1486 5%
2APHEYRERBEMIEE ~ BIAZRE - BERME - 8% ZFR ZIEH
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B H R £FE (SCMV-B) 24, D BHEREHEE (SCMV-D) ¢4 » RHE (sourgrass)
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BATER BT AL RS » Wk EHEE » ETHET ST -
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PSR 5 BRI RA » =B > BEEAAKS  BEMNERRETHERS  ENHERNG=ME
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%) BEE #8 MDMV-B HESRE » B L AdF 77 B T RS » HEGEHERNRE
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A2 1085 » RETITAEEE LI ERREFA IR A » DL ELISA it

PR EEL » BRNR—-FR  BFEHREL MDMV-B BEBRABERE RS » & 73.3% » BE

BEBRIZL. MDMV-B BERREURH EERITHERH

#1. EFEADERERRBBZBUEKRRAKERSE (MDMV-B) B&MH EREHHE (SCMV)

EEEERERZEA

Table 1. Survey of strains of sugarcane mosaic virus (SCMV) and B strain of maize dwarf mosaic

virus (MDMV-B) occurred on corn producing areas of Taiwan in previous years.

No. of No. of No. of
Year No. of SCMV No. of others Total
sampled field| MDMV-B MDMV-B+SCMV
1
1983 2 1 0 0 1 2
1984 18 20 0 1 10 31
1985 39 140 5 7 50 202
1986 41 351 28 22 53 454
1987 4 14 0 0 3 31
1988 4 14 3 8 6 17
Total 108 540 26 38 123 7317
% 73.3 49 5.2 16.7

= RERERFNARERREREEEZ LR
1.#8f#Ek Honey 236 4 JIEME& IR RH% » FRBAYEBRME —Fx » MDMV-BE##&
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B— - MDMV-B (M-B), SCMV-S-1 (S-1), SCMV-D (8-D), SCMV-B (S-B), SCMV-A
(S-A), B SCMV-Sou (Sou) ¥EfE#EFH Tk 'Honey236’ jRPBFEREZ LK.
Fig. 1. Comparisons of diseise developments of sweet corn ‘Honey 236’ inoculated with MDMV-B
(M-B), SCMV-S-1 (S-1), SCMV-D (§8-D), SCMV-B (§-B), SCMV-A (S-A),
and SCMV-Sou (Sou) respectively. :
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% 3 RAMBAAHMILAE > 5 KED 100% 5% » HmFEEBEREDE » ERHM & TR B AR A/
#F & SCMV-S-1, SCMV-D, SCMV-B, SCMV-A % SCMV-Sou »

2CARTEISIERER » EAGERRERANENTAMEEE 2R  #EEESHH
AEBEENAER FREXR=ZFT REREEBHERNETSEEE £ MDMV-B Ky
FEER A R R N R SRS SR RMNE RG> USRS RHYERNR
ERERE » h2L MDMV-B SE5E » A LHESHERH, -

&2. HBMEX ‘Honey 236" ¥k k HHERR £ HRERGC HERET 5 HFEEHE
Table 2. Mean squares from the analys’s of variance for plant height and green ear yield

of sweet corn ‘Honey 236’ infected by different viruses.

# =2 K| R B H E | & w0 O OE B

Source of variance Degree of freedom Plant height Green ear yield
15X # Block 2 39.06 673.54
R F B A Viruses 6 90.16* 1,087.24%%*,
B 7#% Error 12 27.01 157.21

*, **Significant at the 0.05 and QOl probability level, respectively.

#®3. ZARTRFMEEMER Honey 236 £FZH

Table 3. Effects of different viruses on growth and yield of sweet corn ‘Honey 236

] & & e B OE kB OMER
Strains/isolate of virus Plantcnl:.éight Green ear gS/‘ield/plant
9]

B strain of maize dwarf mosaic virus 76.33 ¢ 11967 ¢

A strain of sugarcane mosaic virus 85.60 abc 14967 b

B strain _of sugarcane mosaic virus 85.10 abc 14967 b

D strain of sugarcane mosaic virus 83.60 abc 143.50 bc

Sourgrass strain of sugarcane mosaic virus 86.93 ab 14Q.33 bc

S-1 isolate of sugarcane mosaic virus 7830 bc 127.33 be

Noninoculated control 9215 a 17903 a

1) Data. are means of 30 plants (10 plants per plot), experiment was a randomized complete block
design (RCBD) with three replicates, values in each column having common letters are not

significantly eifferent, (P=0.05)

Z > BRERPREREHNERETERAMESE TS

MRS IR RER » R TR - ZERRE - SR BTRERSELE 1 %EE
BERN  BEEENAEES RO BEENER o (R LEEEE BT SR E SR K
fE » MEREFTR » BEATHEE MDMV-B HRAE 2 A5G ROV BERNEENRRE » (HREPIRK
FEBARE MR ERENRE 2 A RS R EEEER - R gmaRsG » 9R%EHTT
BURFBHAERTAYKIE » T 488 H AP A9 — LERI B E » DI B2 1T o
M- MDMV-B REHERERCHE
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Table 4. Mean squares from the analysis of variance for dirsct and indirect effects of B strain
of maize dwarf mosaic virus on developments and yields of sweet corn ‘Honey 236.

i £ I3 A H B E | K w| EnsMER | SRAHEHTHER
Degree of Grzen ear Grain
Source of variance freedom Plant height yield/plant yield/ha.
& # Block 2 85.19 1,953.18 128,834.88
o f& Variety (V) 5 7,178.59%* 117,261.90%* 25,033,754.42%*
+ & % Error A 10 4862 2,561.48 324,292.09
#fE W Treatment (T) 2 1,461.75%* 20,828.43%* 2,492,515.48%*
WmEXEE VT 10 16.80 3,126.35% 175,702.81
El & ¥ % Error B 24 21752 1,004.01 112,122.63

* **kSignificant at the 0.03 and 0.0l probability level, respectively.

*S.

BEIF KB SR B RGN R K MAE LS 2 B Y

Table 5. Direct and indirect effects of Bstrain of maize dwarf mosaic virus infection on develop-
ments and yields of differsnt corn varieties.

RS R R i Com) = HEKEEEER ’ﬁi"ﬁf*ﬁ%&%
em’ (g S
Varieties/lines Treatments Plant height Green ear yield/plant Dry grain yield/ha.
1) 2)
Honey 236 1 78713 b 11217 a 200.89 a
1/N 9147 a 14400 a 328.89 a
N 94.17 a 13233 a 31111 a
Tainan 16 1 14347 b 24467 b 2,853.34 b
I/N 161.00 a 281.67 ab 3,529.78 a
N 161.70 a 306.00 a 3,760.89 a
Tainung 351 I 14377 b 319.00 ¢ 2,850.67 ¢
. - I1/N 160.10 a 48833 a 4,18845 a
. N 15843 a 39367 b 3,582.23 b
TA80—1410 I 104.57 b 13300 a 582.22 b
. 1/N 12760 a 186.83 a 1,208.89 a
N 124.80 a 184.00 a 1,022.22 ab
TA85W-2 I 143.07 b 300.00 b 3,936.89 b
1/N 15497 a 372.00 a 4,470.23 ab
N 15447 a 132600 ab - 4,79467 a
Tainung 1 - 1 14973 b 35967 b 3,186.67 b
1/N 161.60 a 37900 b 3912.89 a
N 163.67 a 434,67 a 3,822.23 a
Mean 1 127.22 b 24475 b 2,26345 b
’ 1/N 142,79 a 30364 a 2,932.86 a
N 142.87 a 29694 a 2,882.23 a

1) I: Inoculated ; I/N : Noninoculated but adjoining inoculated plots ; N : Noninoculated.
2) Data arz means of 30 plants (10 plants per subplot), expef}ment was a split-plot design with
_ corn varieties as main plots and treatments as subplots with ‘three replicates of each plot,

‘values in each item having same letters are not significantly “different.

= & MBS B ANE AR » MDMV-B B Bk il S »

(B2

(P=0.05)
BHEEREE

WS » B3R TAB0—1410 Fi2 W EIR K » 1347 . 9% M FHRIRER » HRZHHEXR Honey
236 » FLEEFREE P13E31.9% » BoTRIIRAE 715236.8% » — M E R KR R165 AL 3SR RI A 19
A > ¥ MDMV-BREUH R PRAI T Ak »
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B~ EXSBRRE MDMV-B fistRE

BEAEHESEERT BT RE MDMV-B (954 » HEEREFINE &> R A G HRER
AR Z AR MR » LM R D ERFEHEA R EHRIEE - EREEIRLRZEEE
EHEEAIRE > ITEE—-DB%E-

R1. HFEEXGERRBERRMBIURS B HRRIR TR R
Table 7. Results of screening for resistance of different corn isolines to B strain of maize
dwarf mosaic virus.

& I LB R SRR X * 5 Y B No. of corn lines

E/E - I L o B E R
Resistant |Moderately res'stant/Moderately susceptible| Susceptible

Year Origin of isoline

1983—84 | fARIER Feed 8 50 69 489
1985—87 | fflEK Feed 2 109 206 1,412
1985—86 | #BEIEKR Sweet 0 9 26 625
1987—88 | #BRIERX Sweet 1 1 19 271
1988—89 | FEEX Silage 0 3 4 11

A~ #EHERPHBZHRLREARBARME MDMV-B #57E

1I8EFEEXRMRFIRBEZEPNERRE ZBRIINEA > KB RERERNEREE A
SR ERAE » FHRRAEREEREHRER 100 o FHASTHRSRETRROA B RET
HfIEAER » HAE R 1 HRYSAYMR (86S1-8) RZLE 5 SRBIRIRHET S iz A » 7 RS i At
HRRERFIERE » A REEREET2 MDMV-B M9 % » HiERHEHRAETEER - £K
AcE SI-4 RH-8 (SW560x Hi3l) MfEMAHTH MDMV-B BEMmE D EE o

&8. FWEEARMRH B AEKBREIASTIRERZBRE
Table 8. Results of screening for res’stance of silage maize lines to B strain of maize
dwarf mosaic virus.

F.%. % /& # | K (infection percentage) 2 | ¥ B 15 B | YRS
Lines/Varieties 6D. A.I. | 13D. A. 1. |18D. A. I. | Disease index | Rating
B)
s SI—1 50 50 83 67 MS
ks SI—2 17 67 83 63 M
Has SI—3 17 83 83 67 MS
MBiE SI—4 0 67 67 50 MR
E—T7 (SW558xB177) 83 100 100 95 S
E—8 (SW560x B77) 17 50 50 42 MR
E—9 (SW562xB177) 67 83 83 92 S
E—47 (SW658xB77) 83 100 100 96 S
H—7 (SW558x Hi3l1) 33 100 100 83 S
H—8 (SW560xHi3l) 50 50 50 50 MR
H—9 (SWS562xHi31) 17 67 83 63 MS
H—41 (SW646 x Hi3l) 50 100 100 88 S
85W-8 (ICAL221 xB177) 100 100 100 100 S
86SI—6 (Antiqua-2D X SR52F) 100 100 100 100 S
86SI—8 (Antiqua-2D X Hi3l) 100 100 100 100 S
ZE 15 (ICAL210x Hi3l) 100 100 100 100 S
Z£#35]1 (TA80—2598 x TA80—1410) 100 100 100 100 S
ZLpgE (Tainan white, local) 100 100 100 100 S
Z g 5 58 (Tainan 5, susceptible CK) 100 100 100 100 S

1) Tested by greenhouse seedling technique, criteria for disease index and for rating are according
to previous report(3).

2) D. A. L : Days After Inoculation.

3) MR : Moderately Resistant, MS : Moderately Susceptible, S : Susceptible.
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Table 9. Effects of B strain of maize dwarf mosaic virus on developments and yields of
selected lines of silage maize.
E K B R /& HE B OB | K = Eﬁiﬁﬁﬁg(g) B:{L\\'SE?*JEE W E &
(cm) Green ear kg) (%)
Coran lines/varieties Treatment | Plant height yield/plant  Grain y1eld/ha Yield loss
1) 2) 3) 4)
BiE SI—1 1 168.67 2170 4,2786 744
N 165.00 301 4,833.4
HoE SI—2 1 172.80 271 4,693.7 14.37
N 177.27 326 5,664.7
HokE SI—-3 1 159.33 299 4,841.0 15.61
N 167.80 341 55677
FickE SI—4 I 171.07 318 5,060.8 0.47
N 170.00 327 5,164.5
E—8 (SW360xB17) 1 16Q.53 269 4,026.0 837
N 152.87 313 4,568.9
H—8 (SW3560x Hi3l) 1 174.80 311 5,333.0 2.53
N 18773 321 5,644.6
H—9 (SW562x%xHi3l) 1 163.73 212 4,1884 14.34
N 167.73 259 5,036.1
E—9 (SW562xB77) 1 169.60 269 4,952.2 19.25
N 187.33 340 6,095.0
86SI—8 (Antiqua-2D xHi3l) 1 149.73 201 3,105.9 34.75
(Susceptible-CK)
N 172.23* 259 4,838.4%
ZEE 5% (Tainan 5, CK) 1 124.13 100 2,338.5 36.30
N 146.73* 150 3,713.9

1) I: Inoculated with B strain of maize dwarf mosaic virus. N : Noninoculated.

2) Data are means of 15 plants (5 plants/subplot). Experiment was a split-plot design with maize

lines as main plots and treatments as subplots, with three replicates of each plot.

*Significantly different from corresponding control at 5% level.

3) Plant spacing 85X 30cm.

4) Data are means of three blocks.

t - BEPZRBHEXRSZRE MDMV-B Z k&

RETHI T ZRERER > —REHERRME GR) ¥ MDMV-B # R E&EUE »

TREEREG



454

%o W~ Kl
MERHEAMFR » SD10, SHI0xH

BREKHE o

IO,

REERETIZE M 38 B 4

EEFHNERVE

BRI KRB SR SRR £ HRHERRE (R &

S

1 B2
2

3 B/
ce 5

FREENERR LR
By FRIE TR AYZERI155E F1 Honey 236 » (HRHE

> Mk

1989
SYBORE R

=2t B
BrwE Y

Table 10. Effects of B strain of maize dwarf mosaic virus on developments and yields of

different sweet corn varieties (lines).

TRER/RE B R | BB | B M WuERsARTHER Yieloosssp T
c - ( (Smr;lk) | Green ear Dry grain
orn Treat- cm) ta yield yield | .
lines/varieties | ment [Plant height diameter' | (g/plant) (kg/ha.) ggree% eﬁ %ry%gra#i{_‘é
2) 3) ) 5) |
Tainan 15 1 93.07 13.73 17267 1,048.76 23.00 ab 26.82 ab
N 104.67 14.80 226.00%* 1,421.16
SD10 L 73.53 11.93 134.67 1,101.02 19.86 b 24.45 ab
N 87.27 12.93 168.67* 1,472.95
SHI0xH I 89.87 11.53 115.33 812.76 1993 b 815 b
N 96.00 1247 145.33 97345
SH7xH I 63.37 10.00 82.00 503.16 4263 ab 5543 a
N 80.67* 11.87%* 139.33%* 1,093.67**
SD7 1 69.87 12.13 126.00 994.17 2824 ab 24.22 ab
N 71.87 13.53* 176.6T#* 1,350.41
M2 1 99,20 11.87 185.33 51Q.59 20.96 b 5717 a
N 117.33% 13.33* 238.00%* 1,308.37#*
M 1 88.73 11.00 98.00 195.69 46.70 a 58.72 a
N 106.53* 13.93%* 187.33*%* 545.07
BT2 I 97.60 13.00 128.00 555.82 34.57 ab 26.13 ab
N 116.00% 14.13 196.67#* 686.35
Honey 236 1 87.40 13.90 - 161.67 1,248.80 22.89 ab 35.08 ab
N 99.87 14.47 209.6 ** 2,013.65%*
M ) 84,74 12.12 133.74 775.08 28,75 35.13
can N 97.80%* 13.50%* 187.52% 1209.23%+

1) Planted on September 20, 1988.

2) 1: Inoculated with B strain of maize dwarf mosaic virus. N : Noninoculated.

3) Data are means of 15 plants (5 plants per subplot). Experiment was a split-plot design

with

corn entries as main plots and treatments as subplots, with three replicates of each plot.
*, **=Significantly different from corresponding control at 5% and 1% levels, respectively.
4) Plant spacing 85X 30cm.

5) Data are means of three blocks, values in the column with same le

. different.

(P=0.05)

tters are not significantly
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Influence of Corn Mosaic on Developments and
Yields of Corn and Effectiveness of Resistance
in Selected Lines to the Virus in the Field'

T. C. Deng, I. L. Yang and S. W. Tsai’

Summary

B strain of maize dwarf mosaic virus (MDMV-B), strains A, B, D, and sourgrass
of sugarcane mosaic virus (SCMV-A, -B, -D, -Sou), and undetermined isolate of SCMV
(S-1) are all causal agents of corn mosaic in Taiwan. Investigating the occurrence of
these viruses in 1983—1988 by ELISA, we found that MDMV-B was prevalent on corn
producing areas of Taiwan. In the meanwhile MDMV-B is the main causal virus of
corn mosaic was demonstrated by greenhouse seedling technique to determine the viru-
lence of virus and field trials to estimate the yield losses of sweet corn inoculated with
virus. Split-plot design was adopted for field experiments to evaluate the effects of
MDMV-B on developments and yields of corn. The indirect effects of virus infection
was not so significant that we only compared the difference between treatments of di-
rect manual inoculation and noninoculation in the following experiments. Results of field
trials in 1986—1988 showed that MDMV-B inoculation might severely reduce grain yield
of inbred line “T'A80—1410” up to 47.9%. Involved in this study two general released
corn varieties (*Tainan 16” and “Tainung 351”) reduced 22—29% grain yields and
“Tainung 1” usually lose less and never more than 20% of yield indicated that “Tainung
1” was significantly less affected by MDMV-B than other tested varieties. Screening
corn lines for resistance to MDMV-B in 1983—1989, we found that in a total of 2808
tested lines, 11 lines were resistant, 172 lines were moderately resistant, 324 inles were
moderately susceptible, and remainders were all susceptible to the virus. Eight selected
lines, which originated from silage corn and were not susceptible to MDMV-B, were ev-
aluated for the effectiveness of their resistances in the field. No significant effects of
MDMV-B on developments and yields of tested lines were observed indicated that this
level of resistance is effective to prevent yield losses to the disease in the field. Plant
heights, stalk diameters, and ear yields of seven breeding lines of sweet corn were sig-
nificantly reduced due to inoculation with MDMV-B in the experiment, and these
disease responses of every corn lines were significantly different.

1. Contribution No. 1486 from Taiwan Agricultural Research Institute.
2. Assistant Plant Pathologist, Associate Plant Pathologist, and Project Employee of Department of
Plant Pathology, Taiwan Agricultural Research Institute, Wufeng, 41301, Taichung, Taiwan, R. O. C.
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