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Table 1. Herbicides tested for induction of non virus-induced mosaic symptom(NVMS) on potato plants in the

field and greenhouse in 1999~ 2000

use
Herbicide AL (%) Dosage Field — e
(per 10a) st 2nd
Metribuzin WP+paraquat SL 35+24.5 100 g + 300 mL O - -
Pendimethalin EC+paraquat SL 31.7+24.5 200 mL + 300 mL O O O
Oxadiazon - pendimethalin EC+paraquat SL (4+15)+24.5 300 mL + 300 mL O O O
Pendimethalin - linuron EC+paraquat SL (15+10)+24.5 400 mL + 300 mL O O O
Flufenacet - metribuzin WP+paraquat SL (36+7)+24.5 100 g + 300 mL O - -
Paraquat SL 24.5 300 mL O O O
Glufosinate ammonium SL 300 mL O - -
Sethoxudim EC 150 mL O - -
Dicamba SL 482 100 mL O - -
Pendimethalin EC (1X)” 317 200 mL - o O
Pendimethalin EC (2X) 31.7 400 mL - O -
Linuron WP (1X) 150 g - O O
Linuron WP (2X) 300 g - O -
Pendimethalin - linuron EC (1X) 15+10 400 mL - O O
Pendimethalin - linuron EC (2X) 15+10 800 mL - O -
Oxadiazon - pendimethalin EC (1X) 4+15 300 mL - O O
Oxadiazon - pendimethalin EC (2X) 4+15 600 mL - O -
Untreated (Hand weeding) - O O O

“1X : Recommended dosage,

2X : Double dosage of recommendation.
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Table 2. Physical and chemical properties of the soil taken from the field spots where diseased or healthy

potato plants were planted in 1999

Site Incidence  Soil pH Soil EC oMm” P05 NOs-N K Ca Mg
. degree” (L:5) (15, us/cm) (%) (ppm)  (Cmol/kg) (Cmol/kg)  (Cmol/kg)  (Cmol/kg)
1 ++ 545 139.0 3.25 277.7 0.32 0.79 541 1.49
2 ++ 6.10 149.9 2.66 205.1 0.27 0.25 6.88 1.96
3 ++ 595 74.5 1.02 100.2 0.25 0.07 7.30 1.95
4 ++ 5.70 65.5 1.74 100.2 0.33 0.10 8.04 2.03
5 - 5.65 7120 3.08 351.1 0.38 0.94 7.22 2.29
6 + 5.80 183.3 211 172.7 041 - 095 3.02 1.20
7 +++ 5.00 1731 3.05 318.7 0.37 130 4.06 1.57
8 ot 5.00 1101 271 348.3 0.44 0.67 481 1.96
9 +++ 5.00 2470 201 326.3 0.28 0.52 524 2.37
10 - 5.35 141.9 3.27 364.5 0.29 1.61 3.66 1.37
11 bt 5.05 9.7 3.75 2137 0.35 217 221 0.76
12 +++ 4.70 237.0 3.54 269.1. 0.39 1.29 118 0.72
13 +++ 575 83.8 295 89.7 0.40 0.55 0.21 0.28
14 - 4.70 552.0 417 275.8 0.37 1.50 144 0.84
15 - 510 72.6 478 213.7 0.30 0.83 0.70 0.35
16 - 5.75 291.0 533 193.7 0.26 261 151 1.05
Average 5.38 208.1 3.09 238.8 0.34 1.01 3.93 1.39

ncidence degree of NVMS: +++ heavy, ++ medium,
YContent of organic matter in the soil.
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Table 3. Effects of several herbicides on induction of non virus-induced mosaic symptom(NVMS) on potato

leaves and tuber yields

Incidence rate, % Yield, kg/10a

Herbicide (Mean =SD) (Mean +SD)
Metribuzin WP+paraquat SL 14101787 2,607+ 83.61ab
Pendimethalin EC+paraquat SL 472+513b 2,623+ 21.63ab
Oxadiazon - pendimethalin EC+paraquat SL 19.4+0.96c¢ 2,265+127.60cd
Pendimethalin - linuron EC+paraquat SL 61.1+524a 2,220£85.43cd
Flufenacet - metribuzin WP+paraquat SL 42+056d 2,394 + 208 .46bcd
Paraquat SL od 2,534+ 38.16abc
Glufosinate ammonium SL 14+0.26d 2,510+ 179.21abc
Sethoxydim EC 29+0.53d 2,6751+122.32ab
Dicamba SL 0d 2,145+ 64.09d
Untreated (Hand weeding) 14+151d 2,800+102.89%

“Means with the same letter are not significantly different by Tukey’s Studentized Range Test, P=0.05.

Table 4. Incidence degree of non virus-induced mosaic
pendimethalin alone and in mixture with other

symptom(NVMS) on potato leaves by treatment of
herbicides in the greenhouse

)

Herbicide AL Dosage Incidence degree
, (%) (per 10a) Tst 2nd
Pendimethalin EC+paraquat SL 31.7+24.5 200 mL+300 mL + +
Pendimethalin - linuron EC+paraquat SL (15+10)+24.5 400mL+300 mL ++ ++
Oxadiazon - pendimethalin EC+paraquat SL (4+15)+245 300 mL+300 mL + +
Pendimethalin EC (1X)” 317 200 mL +H+ -+
Pendimethalin EC (2X) 31.7 400 mL 4+ NT?
Linuron WP (1X) 50 150 g + +
Linuron WP (2X) 50 300 g + NT
Pendimethalin - linuron EC (1X) 15+10 400 mL ++ ++
Pendimethalin - linuron EC (2X) 15+10 800 mL ++ NT
Oxadiazon - pendimethalin EC (1X) 4+15 300 mL - +
©Oxadiazon - pendimethalin EC (2X) 4+15 600 mL + NT
Paraquat SL 24.5 300 mL - -

Untreated (Hand weeding)

JIncxdence degree of NVMS : +++ heavy, ++ medium, + slight, - none, = unclear.
P1X : Recommended dosage, 2X : Double dosage of recommendation.

INT: Not tested.
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Fig. 1. Phytotoxicity symptoms of potatoes treated with herbicides.
1 : Pendimethalint+paraquat, 2 : Oxadiazon - pendimethalin+paraquat,
3 : Pendimethalin - linuron+paraquat, 4 : Pendimethalin, 5 : Paraquat,
6 : Dicamba.
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Several causes of non virus-induced mosaic symptom on potato leaves and its induction by herbicides

Min Kwon, Youngl Hahm, HyunJun Kim', and MyoungSoon Yiem(Crop Research Division, National
Alpine Agricultural Experiment Station, RDA 232-955 Pyongchang, Kores, 'Vegetable Breeding Division, National
Horticultural Research Institute, RDA 441-310 Suwon, Kores)

Abstract : In recent, non virus-induced mosaic symptoms(NVMS) on potato leaves were observed in the
seed potato fields, and its incidence rate was 5~20% nationwide. It made difficult to rogue out
virus-infected plants, and caused much arguments between seed potato production farmers and seed
potato inspectors. The objectives of these experiments were to find out the causes of NVMS, and also to
induce mosaic symptom(phytotoxicity) on potato plants by treatment of several herbicides. No significant
correlations were found between incidence rates of NVMS and values from soil analyses; soil pH, soil EC,
organic matter content, and contents of inorganic constituents(P,0Os, NOs, Ca, Mg, K) in the soil around
the potato planted. The examinations by ELISA, virus indicator plants, and TEM showed that NVMS on

potato leaves was not caused by the viruses infection. But, the use of herbicides could

induced the

NVMS on potato leaves. The incidence rates of potato treated with pendimethalin - linuron of 400 mL/10
a, pendimethalin of 200 mL/10 a, pendimethalin - oxadiazon of 300 mL/10 a, and control were 61.1%,
472%, 194%, and 14%, respectively. Based on these results, we confirmed that the treatment of
pendimethalin alone and in mixture with other herbicides were the reason of NVMS on potato leaves. The
yields among test plots were similar except dicamba treated plot, which decreased by about 23%
compared to control plot. When their progenies harvested in 1999 were planted in the following season,

no symptoms of mosaic were observed.
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