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Screening of Seed Treatment Agents against Leaf Blight and Black Root Rot for
Carrot Organic Cultivation

Jae Eun Lee, Young Rok Yeoung, Soon Bae Kwon' and Byung Sup Kim*

Department of Plant Science, Gangneung-Wonju National University, Gangneung 210-702, Korea
!Gangwon-do Agricultural Research and Extension Services, Gangwon-do 210-851, Korea
(Received on April 8, 2011; Revised on May 26, 2011; Accepted on May 28, 2011)

This study was conducted to control the seed borne pathogens (Alternaria spp.) of carrot and to examine the
seed germination rate by using 13 environment friendly agricultural materials instead of conventional
chemicals for organic cultivation. The growth inhibiting effects on pathogens showed the different responses
according to each agricultural material and effective 7 materials against seed borne pathogens were selected.
Among 7 materials, the carrot seeds sterilized with plant extracts, Tanger Stop and Land Saver were not
germinated at all. The germination rate of seeds sterilized with other materials showed the similar levels with
reference chemical (Benlate-T) and non-treated seeds. Infection rates of seeds sterilized with seaweed extract,
Bellopper for controlling A. radicina and plant extract, Ssial-100 for A. dauci were similar or low infection
rate compared with reference chemical. The germination rate and root length of seeds sterilized with
Bellopper and Ssial-100 was similar or superior to those of chemical sterilized seeds. The optimal condition
seemed to be a little bit different depending on the concentration of materials. As a result, the sterilization of
carrot seeds by using the environment friendly materials could be effectively utilized as a technology to inhibit

the infection of seed-borne pathogens.
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Table 1. Fungal growth in the PDA medium containing
environmental friendly agricultural materials

Colony diameter (mm)

Material Dilution
Alternaria radinina  A. dauci
Chitosan 40 13.2¢" 7.6 gh
400 13.0¢ 10.8 de
Tangerbrake 1000 20.5 be 17.5b
10000 23.0b 17.6 b
Ssial-100 200 4.9 jk 0.00
2000 5.2k 1.8 Imn
Tangerstop 600 3.0kl 000
6000 1.4 Im 0.7 mno
Tantantan 100 6.6 hij 2.5 jkl
1000 9.3 fgh 3.514jk
Bellopper 1000 3.5kl 1.2 Imno
10000 19.4 cd 198 a
Landsaver 1000 0.0m 0.00
10000 263 a 119cd
Q-fect 1000 11.6 ef 7.5 gh
10000 143¢ 9.4 ef
Cillus 300 9.9 fg 461
3000 16.4d 6.1h
Topseed 200 0.0 m 000
2000 1.2 Im 0.4 no
Vitabacs 500 5.5 ijk 8.8 fg
5000 8.7 gh 129¢
KO Pang 800 7.9 ghi 4.0 ij
8000 0.0 m 0.7 mno
Doctorplant 500 3.1kl 2.2 klm
5000 2.6 klm 0.9 mno
Benlate-T 50 1.4 Im 3.71k
500 4.2 jkl 7.8 fg
Control - 22.7b 16.5b

“The different letters indicate that the values are significantly different
at the 5% level.
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Fig. 1. Mycelial growth inhibition of selected environmental friendly agricultural materials for control of Alternaria radicina. A; Control,
B; Tangerstop, C; Bellopper, D; Landsaver, E; Topseed, F; KO-Pang, G; Doctorplant, H; Benlate-T.
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Fig. 2. Mycelial growth inhibition of selected environmental friendly agricultural materials for control of Alternaria dauci. A; Control, B;
Ssial-100, C; Tangerstop, D; Landsaver, E; Topseed, F; KO-Pang, G; Doctorplant, H; Benlate-T.

Table 2. The germination (%) of carrot seeds sterilized with Table 3. The root length (mm) of carrot seeds sterilized with
environmental friendly agricultural materials environmental friendly agricultural materials

Root length (mm)
12 hours 24 hours

Germination (%)
12 hours 24 hours

Pathogen Material Dilution Pathogen = Materials Dilution

Tangerstop 1000 NG*d NGf Tangerstop 1000 0.0h* 0.0e
500 NGd NG f 500 0.0h 00e
Bellopper 1000  84.7abc  90.7ab Bellopper 1000 192bcde  229a
500 82.0 be 82.0cd 500 19.4bcd  20.8 ab
Landsaver 1000 NGd NG f Landsaver 1000 0.0h 00e
500 NGd NGf 500 0.0h 00e
Topseed 200 87.3 ab 82.7 cd Topseed 200 132f 174b
Alternaria 100 86.0abc  86.0 abed Alternaria 100 15.8 ef 1.5¢
radicina KO Pang 800 79.3 be 88.7 abc radicina KO Pang 800 147 f 6.5d
400  92.7a 92.7a 400 6.1g 82cd
Doctorplant 500 787 ¢ 86.0 abcd Doctorplant 500 18.1cde 235a
250 84.0 be 84.0 bed 250 16.1def  21.6ab
Benlate-T 50 84.0 be 88.7 abc Benlate-T 50 212abc  21.8ab
25 84.7 abc 84.7 bed 25 18.6cde 194 ab
Control (Iy* - 83bc 453 Control (I)° 23.1a 123¢
Control (NI)* - 86.0abc 793 d Control (NI)® 22.1 ab 22.5a
Ssial-100 200 82.7bc 66.0 de Ssial-100 200 29.8b 21.1cd
100 86.0 abc 85.3 ab 100 20.7d 145¢
Tangerstop 600 NGd NG f Tangerstop 600 0.0h 0.01
300 NGd NGf 300 0.0h 0.0i
Landsave 1000 NGd NG f Landsaver 1000 0.0h 001
500 NGd NGf 500 0.0h 0.01
Topseed 200 90.0ab 813 b Topseed 200 148e 74h
A douci 100 82.7 be 86.7 ab 4 dauci 100 87f 17.6 efg
‘ KO Pang 800  927a 833b ' KO Pang 800 14.7¢ 15.8 fg
400 90.0 ab 86.7 ab 400 51g 4.8h
Doctorplant 500 78.7 ¢ 81.3b Doctorplant 500 19.7d 17.6 efg
250 873abc  913a 250 30.7b 19.5 cde
Benlate-T 50 80.0¢c 78.7 be Benlate-T 50 38.6a 323a
25 86.0abc  63.5¢ 25 22.1cd 27.8b
Control (I) - 86.7abc  73.3cd Control (I) 24.8¢ 18.1 def
Control (NI) - 86.0abc  79.3 bc Control (NI) 22.1led  225c
*NG=Not germinated. “The different letters indicate that the values are significantly different
"The different letters indicate that the values are significantly different at the 5% level.
at the 5% level. *I=Infectied seed.
‘I=Infected seed. ‘NI=Not infected seed.

4NI=Not infected seed.
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Table 4. The infection (%) of carrot seeds sterilized with
environmental friendly agricultural materials

Infection (%)

Pathogen Material Dilution
12 hours 24 hours
Bellopper 1000 4.7¢" 10.3 cd
500 17.1 cd 54d
Topseed 200 243 ¢ 68.1a
100 41.1b 28.0b
KO Pang 800 228¢ 9.2d
Alternaria 400 474b 19.7 be
radicina  Doctorplant 500 26.5¢ 232b
250 40.1b 209b
Benlate-T 50 8.8 de 11.3 cd
25 8.7 de 64d
Control (I)° 732a 72.0a
Control (NI)® 24¢ 1.7d
Ssial-100 200 8.7 de 6.0c
100 23e 09c¢
Topseed 200 77.7 a 83.4a
100 344c¢ 478b
KO Pang 800 l4e 8.0c
A daci 400 23e 54c¢
Doctorplant 500 5420 41.5b
250 17.5d 52.6b
Benlate-T 50 75e 10.8 ¢
25 10.0 de 102 ¢
Control (T) 82.2a 723 a
Control (NI) 24¢ 1.7¢

*The different letters indicate that the values are significantly different
at the 5% level.

*I=Infectied.

‘NI=Not infected.

2} 2% A A radicina®t PHEHEA
S A e A L1003} HE|Z@E 9
2] fr2e] Aozt sz, FA e} v
< UEbstth A d-1009] 735
ZoA 12417 HAEAE W 29.8 mme] FZ9]
ZolE Hlo= M so] 7P &gt 102 XA
ATH(Table 3). XIZAA 2] F= D HAA| 7] W& 7+
HE&2 dol= HAA T Wdolgt T} F ko z el
stod QAH TAE 2ABIY A A% {FFE RA
3T} A radicing®] 98l . 9H =xe] 2187 A A ol
ot &k Ay ZAME AA F 7HE 2 AAE W=
Hath FAE T FAEd 73.2%9F vlu e S
12A17F FA2E 5 WE2dEe zhzbe] FRolA 4.7%9}
17.1%4] Z9E&S UefH o R T2 &k gYs a3
7F dE ASRE AP HAOH o] A= 24417 5T
FTANAME 212 AE B o3 eka e oA
] Benlate-Toll 28 12A]7F 258 Fx1o] 7H4821 8.8%,
8.7%S}F W5l S wf tjofAle}F H]Szgh FAAES] &
H7} e Ao Z A ATKTable 4). 4. dauciol 23}
HH A AF A A L-1003} KO T oFAled <]
S TAAE F oS BT SHEA THEQ
82.2%, 72.3%%} ¥R S o 10% "] HEES
Epdogx] T2 Aol a3t e FoE YEd o
E3] RL-1000] 23] A5H FAo AS 7EsE=s}

2vf = Aol 24417 A5}

32
o
ol
o
<
O
X
o
ay
o

A

Fig. 3. The germination of carrot seeds sterilized with
environmental friendly agricultural materials in greenhouse. A;
Control, B; Ssial-100, C; Benlate-T.
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Table 5. The germination rate of carrot seeds sterilized with
environmental friendly agricultural materials in greenhouse

Germination (%)

Pathogen Materials Dilution
12 hours 24 hours
Bellopper 1000 68.0 b* 66.0 b
500 82.0ab  48.0c
Topseed 200 320cd 24.0de
100 34.0¢ 26.0 de
KO Pang 800 18.0cd  38.0cd
Alternaria 400 26.0cd  16.0ef
radicina  Doctorplant 500 180cd  24.0de
250 16.0d 18.0 ef
Benlate-T 50 94.0a 82.0 ab
25 90.0 a 88.0a
Control (I)° 26.0 cd 40f
Control (NI)° 88.0a 90.0 a
Ssial-100 200 80.0abcd 90.0a
100 90.0 a 82.0 abc
Topseed 200 28.0h 70.0 be
100 68.0 bede 76.0 abc
KO Pang 800 62.0 def  78.0 abc
A dayci 400 66.0cde  64.0cd
Doctorplant 500 46.0fgh 34.0e¢
250 540efg 52.0de
Benlate-T 50 84.0abc  88.0 ab
25 84.0abc 90.0a
Control (I) 40.0gh 38.0e
Control (NI) 88.0ab 90.0a

“The different letters indicate that the values are significantly different
at the 5% level.

*I=Infectied.

“NI=Not infected.
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