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Present Status and Problems of Chemical Seed
Treatment of Seedborne Diseases

Du Hyung Lee

ABSTRACT

A wide variety of pathogens are known to be seedborne, carried either as infectious my-
celium internally or as contaminants on the seed coat. When seed is infected with a pathogen,
the seed may be rendered nonviable or it may remain viable but produce weak seedling. In
some cases, the infected seedling may not be severely weakened, but may serve as a source
of primary inoculum within a community of plants. A recent problem may be the dissemina-
tion of seedborne pathogens occurring as a result of the massive movements of seed, as a part
of the “Green revolution”. Disease of great danger to agriculture may be introduced with
seed from other parts of world.

Seed treatment with organic mercury compounds in liquid form had become popular since
about 1955. Organic mercury compounds contributed considerably to the increase in production
of many crops and vegetables. In 1978, however, the use of organic mercury compound was
forbidden because of doubts regarding their residual mammalian toxicity in agricultural pro-
ducts. Benomyl-thiram mixture,thiophanate methyl-thiram mixture and TCMB have now been
registered as seed disinfectants for the use of rice blast, brown spot and Bakanae disease. Oxat-
hiinsthiram mixture has been registered as seed disinfectant for barley and wheat loose smut
and leaf stripe of barley.

Agricultural techniques have made such rapid progress that the nursery methods changed
from the use of paddy nursery to box nursery designed for machine-transplanting. The spread
of rice transplanting machines has caused increase of seedborne diseases. Among seedborne
diseases, Bakanae disease has remarkably increased and causes much damage recently. In order
to counter this trend, seed disinfectants must also be diversified. First, effective non-selective
disinfectants need to be developed, and second, appropriate control methods always need to

be prepared in parallel with the development of new techniques for cultivation.
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Table 1.

Crops

Rice

Main seedborne pathocremc fung1 in Korea(Lee 1975 & Yu,

Pyricularia oryzae
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Pathogenic fungi

Cochliobolus miyabeanus(Helminthosporium oryzae)
Gibberella fujikuroi( Fusavium moniliforme)
Trichoconiella padwickii

Barley

Cochliobolus sativus(Helminthosporium sativum)

Gibberella zeae(Fusarium graminearum)
Pyrenophora graminea(Helminthosporium gramineum)

Ustilago hordei
Ustilago nuda

Soybean

Ascochyta glycine

Cercospora kikuchii

Glomerella glycine(Collectotrichum dematium)
Diaporthe phaseolorum var. sojae
Macrophomina phaseolina

Sesame

Alternaria sesami

Alternaria sesamicola
Corynespora cassicola

Cercospora sesami

Macrophomina phaseolina

Chinese cabbage
Cabbage & radish

Alternaria brassicae
R brassicicola
A. raphani

Colletotrichum higginsianum

Phoma lingam

Sclerotinia sclevotiorum

Cucumber, watermelon
& oriental melon

Colletotrichum lagenarium
Didymella bryoniae

Fusarium oxysporum
F.

solani

Sclerotinia sclevotiorum

Carrot Alternaria dauci
radicina
Pepper Botrytis cinerea
Colletotrichum piperatum
Eggplant Colletotrichum melongena

Phomopsis vexans
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Table 2. Types of seed transmission of pathogen(Neergaard, 1977)

Type of

Pathogen Occ_urrence at Infectior.l in
cycle the seed the crop
1 Ustzlago nuda, Bean common mosaic in embryo Systemic
2 Colletotvichum dematium, Xanthomonas phaseoli in embryo Systemic or local
3 Drechslera graminea, Botrytis anthophila outside the embryo Systemic
4 Alternaria brassicicola, Xanthowionas phasesli in and outside the seed coat Local
5 Ustilago hordei ouiside the seed coat Systemic?
6 Fusarium oxysgorum f. sp. callistephi outside the seed coat Systemic®
7 Claviceps purpurea mixed with seeds Local
8 Scleratinia sclevotiorum in seed coat or mixed with seeds Local

1) Symptoms appear on head after heading
2) Symptoms appear on plant after germinaticn
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Table 3. Infection percentage of seedborne fungi from different seed parts
in different categorles of seed maturity of four samples of rlce(Lee 1979)

Grade of seed Percent infection in
Rice o T T different categories of seed maturity
Cultivar Maturity Seed parts P. oryzae H. oryzae F. moniliforme T. padwickii
Jinheung Perfect Hulls 31.1(17.4) 3.8( 2.1) 0 0.3 0.1)
grain Hulled rice 19.7(11.1) 1.0 0.6) 0 1.0 0.6)
Imperfect Hulls 52.0(12.9) 10.9( 2.7) 1.7¢ 0.7) 1.1 0.3
grain Hulled rice 26.3( 6.5) 1.1 0.3) 3.4( 0.9 1.1( 0-3)
Empty grain Hulls 25.2( 4.8) 11.1¢ 2.1) 3.7C 0.7) 13.3( 2.6)
Norin No.20 Perfect Hulls 10.2( 6.2) 25.8(15.9) 9.8( 6.0) 20.9(12.9)
grain Hulled rice 3.3(2.1) 7.1( 4.3) 7.1( 4.3) 7.1( 4.3)
Imperfect Hulls 7.0( 2.6) 14.5( 5.5) 8.5(3.2) 12.5( 4.7)
grain Hulled rice 10.5( 4.0) 6-5( 2.5) 8.5( 3.2) 4.5( 1.7)
Empty grain Hulls 100( 0.8) 0 50.0( 0.4) 0
Norin No. 22 Perfect Hulls 19.1(11.5) 57.9(34.6) 5.1( 3.1 0
grain Hulled rice 7.9( 4.7) 17.4(10.5) 5.1(3.1)  2.2(1.3)
Imperfect Hulls 21.9( 7.1) 47.9(15.6) 13.5( 4.4) 2.1C 0.7
grain Hulled rice 15.6( 5.1) 15.6( 5.1) 7.3( 2.4) 1.0 0-3)
Empty grain Hulls 28.6( 2.0) 19.0( 1.4) 14.3( 1.0) 14.3( 1.0)
Suweon Perfect Hulis 0.9 0.6) 8.3( 5.0 17.4(10.5) 20.5(12.3)
223 grain Hulled rice 0.3 0.2) 4.7 2.8) 9.9( 6.0) 7.1( 4.3)
Imperfect Hulls 0.6( 0.2) 10.1( 3.0) 21.4( 6.4) 10.7( 3.2)
grain Hulled rice 0.6( 0.2 8.2( 2.4) 17.6( 5.2) 4.4(1.3)
Empty grain Hulls 0 3.7C 0.4 22.2( 2.2) 22.2( 2.2)

* Percent infection in total grain number.
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Denmark 1931~1949

(Olsen, 1950)

Sweden 1933~1963
(Granhall, 1963)

Cereal Number of Increase of yield Number of Increase of yield
experiments in crops from experiments in crops from
treated seed treated seed
(kg/ha) (kg/ha)
What 56 90 92 620
Rye 131 90 100 300
Barley 129 100 113 380
Oats 118 60 127 170
Total and average 434 80 432 about 350
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Table 5. Results obtained from seed disinfectant test for Pyricularia oryzae, Cochliobolus miyabeanus
and Gibberella fujikuroi in different rice nurseries(Insti. of Agri. Sci., 1978)

Infection percentage of

Fungicides Dosage an Pyricularia oryzae Cochliobolus miyabeanus Gibberella fujikuroi

treating method

2) 5] 4)

WA URN LRN PIN

% % % % % % % % % % % % % % %
Benlate-T 1 : 200, 24hrs. dipped 0 0 0 34.0 5.217.522.819.9 0 0.5 0.4 4.7 1.4
0 38.0 7.226.128.2249 0 2.7 7.8 6.3 4.2
0

means WA URN LRN PIN means WA URN LRN PIN I;l:;

0
0
0

Homai 1 : 200, 24hrs. dipped 0 0

Busan 30 1:1,000, 12hrs. 0 0 0 2.2 3.1 6.9 3.13.0 2.5 0.9 7.1 3.4
dipped and washing

Mercron 1 :1,000, 6hrs. 0 0 0 0 0 0 1.3 9.910.9 5.52.0 2.4 2.5 8.3 3.8

dipped and washing
Control ~ Water, 24hrs. dipped 56.0 0 0 0 14.0 100.015.1 33.4 35.7 46.1 52.0 50.6 30.7 57.0 47.6

1) Water agar plate method, 2) Upland rice nursery,
3) Low land rice nursery, 4) Protected semi-irrigated nursery
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Table 6. Results obtained from seed disinfectant test for Pyricularia oryzae, Cochliobolus miyabeanus,
and Gibberella fujikuroi in different testing method(Lee, 1978)

Infection percentage of

Fungicides Pyricularia oryzae Cochliobolus miyabeanus Gibberella fujikuroi

BMP WA?®» GT®» means BM WA GT means BM WA GT means

% % % % % % % % % % % %
Benlate-T 0 0 0 0 1.8 6.3 10.0 6.0 0.3 0.5 0.6 0.5
Homai 0 0 0 0 13.0 10.3 10.8 8.5 0.5 0.3 0.7 0.5
Busan 30 0.3 0 0 0.1 2.0 0.5 2.6 1.7 1.3 1.3 4.1 2.2
Mercron 2.1 3.3 0 1.8 0 0.5 1.7 0.7 1.3 3.8 1.5 2.2
Control 28.3 16.0 3.0 15.8 22.5 37.5 22.6 27.5 18.4 41.3 15.7 25.1

1) Blotter method, 2) Water agar plate method, 3) Growing-on test
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Table 7. Results obtained from seed disinfectant test for Pyricularia oryzae, Cochliobolus and Gibberella

fu]zkuroz at different immersion temperature(lnstl of Agri. Sci., 1978)

Infection percentage of

Fungicides P oryzae in C° of

C. miyabeanus in C° of G. fujikuroi in C° of

10 15 20 25 10 15 20 25 10 15 20 25
% % % % % % % % % % % %
Benlate-T 0 0 0 0 25.0 26.0 42.0 30.0 0 0 0 0
Homai 0 0 0 0 24.0 46.0 24.0 6.0 0 0 0 0
Busan 30 0 0 0 0 4.0 2.0 0 0 0 0 0 0
Control 42.0 34.0 48.0 66.0 40.0 66.0 82.0 54.0 64.0 22.0 10.0 8.0

Table 8. Effect of rice seed treatment with Busan 30 for Pyricularia oryzae, Cochliobolus miyabeanus

and Gibberella fujikuroi at different immersion period(Lee, 1981)

Infectlon Percentage of

Treatment S - .
P oryzae C. mzyabeanus G. fu]zkuroz
% % %
Busan 30 24hrs. dipped 0 0 6.0
Busan 30 12hrs. dipped 0 2.0 7.0
Busan 30 9hrs 0 2.0 9.0
Busan 30 6hrs. dipped .0 2.0 14.0
Benlate-T 24hrs. dipped 0 2.5 2.0
Control 22.5 19.0 97.0
3) A 480 a4 EA] A& A 0:} v Busan-300] 90% L) L& BigIch. 20 o] 9}7ke)
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