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Controlling Effect of Some Environmentally Friendly Agents on

Garlic Leaf Blight in Garlic

Ryu, Young-Hyun - Huh, Chang-Seok - Kim, Dong-Geun -
Yeon, lI-Kwon - Jo, Woo-Sik - Ryu, Jung-A

This experiment was conducted to test the efficiency of environmentally friendly
materials for controlling garlic leaf blight by Stemphylium botryosum. Fifty five
kinds of environmental friendly control agents are obtained from commercial
market and are tested for spore germination using 96 well plate and among them,
five agents (copper-, sulfur-, medinal herb extract-, sulfur+sodium bicarbonate- and
oligo chitosan based compound) are selected for field test from 2012 and 2013
year. With reference of 2012 year test result, copper and oligo chitosan based
compounds are chosen as 2013 year test. When the first symptoms were appeared
early May season and environmental friendly control agents are applied as prompt
as possible, the control value of copper and oligo chitosan based agents are 54%
and 90% respectively as compared to the occasion of chemical agent Antracol WP
(propineb 70%) and yield of bulbs are increased by 16% and 34% against
untreated control and marketable garlic bulb yield were 79% and 95% against
Antracol WP treatment, respectively. From this result, oligo chitosan based
compound can be a good organic control agent candidate for garlic leaf blight
disease in organic garlic cultivation.
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AARste] #8719 69 B3k 7 AZE RS, sUeIM 68 Alole] vhs A%
1%l 9o Be A% Walz} ant

Fa% wAoR 72 Yol WAL AT A% 27, Frh Fol® Baste] vk A
¢ Asjehet Wure] FURIE HBoR wWai] orHY Wilo] Aete A &
WD S 9 B Aue meh MAE D gudels RAEA} A4ad =3 2
g Frhelel BAT A9 o) WA Lol FAH AskH 2717} vi2a TH A

FTHRDA. Standard manual for agricultural crop (Garlics), 2013). ©] ¥ A &7]e] 33|t
ofye} XA} A|sHte] nhs Qo] RAET A Folx= WA vhs RFA F
ToF A EF FollA dEE o3l 12 o] Haf T Al F2E BAE
of Boldde B ZAU A EYolA €5dt 12 Aol 2 5 J2™(Kim et al.,
2003), otz=3}e}A 2ol A Z(Johnson, 1990) Stemphylium purple spotH 3|7} 2H22] A &S
B4 A2 7 ASES B bk Ao

uiEro] Al HAF2 AWMU Pleospora herbarume} B3 M N Stemphylium
botryosum, Stemphylium vesicarium= 701 A =H|(List of Plant Diseases in Korea, 2009),
Yoo and Cho (2001)%] A-T-olA vhs AvtEH -2 Stemphylium vesicarium®|™ Pleospora
herbarum (anamorph Stemphylium botryosum) 25 A H Aol AT

HZoll= getwoke] FEo g Qs EYH +HS 2 AF B ol AHAE ue
AZ713L FAE S P S A sk & FAEo] M, AMAER P S E
o gk 877 HAF ARel| we} JASAFAAE o] & WA A7 B 83tTh Nam and
Kim (2002)°] &3+ Z29, fFikt, Ha=5F, 71 B4 59 Al s GAAE o] &3 JJr"r -
el WA &I AT, Li et al. (2008)0] &3 4t - F-H ol A o mlEA| A2} AtA €]
&3 9 w5 A AT, Kim et al. (2014)00] 3 {71 EJAAE o] &g A @A 21
WA AT, Kim and Park (2013)0] &3k Q14 HFHH WAE s J13H /715 AA
o] aNxAL T JAAAAE o] &3 o] A& Fa Wl WA g gk A7 3
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1. A AAA S At aapzAt

Mg A E 0] &3 vhs AvtEd WA EHNE HAES] A A F71E
A= A7 SRR 7] S5H AAEA ATlA B e AF F 565=
T43td 96 well plates ©1-&, vl AvFEW DAL Stemphylium botryosum w8 T4}
gk oA F S AASt TFolA EAFTE 973k 5F(Table 1)& Adate nhs A 27
ol WA EINE ZASAT

Table 1. List of agents tested in this study (2012, 2013) for garlic leaf blight

Material name Active ingredient (Al), % Dilution rate
Copper comp copper, 2 1,000
Plant extract Medical herb extract, 5 400
Sulfur comp Sulfur, 2 500
Sulfur carb Sulfur + Sodium carbonate, 2 +2 500
Chitosan Oligo chitosan in 10% acetic acid, 6 200
Antracol Propineb, 70 400

2012 d0ll= eS8 HEA| Al (Copper comp), 21 EFZEAA|(Plant extract), ¥3}3HEA] A
(Sulfur comp), 3-EHHIEF A A (Sulfur carb) 12131 A7HA| 23 7] E4FH(Oligo chitosan)E
WA 2 & dxsie] YA ZHAES A oM 20130 2ol olFolA TSt EEA
Aot 71 EAMN S ALgSte] AP aRE AP ESATE oA Z 3HetokAQl JIEGZF
S}A|(AL propineb 70%, &5F3H&)= AH8-SHATH

ol P& W&o RAME 2013 H 201439 69 Foll AAEIH oY wsEe
68209 oA 259 Abolof] AAIG T rheS S8 AXS & A5 MAELH 5

ZAFsF T
2. ARAAA L e A7) B 34

ANg A EHAYE AESH] H% WA= 201297 2013l = 22t
= | Wuto] 1-27) A E W) A= Y42 7d
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o= 33 AYstgon Ay Tl A7t & A A o dol Agsnh

tZoFA 2 38FeFAIQl RIEGZ3A 2] A= = 5€ 2¢¥9 vhE 5059 =
7] ®yto] 127 LAY S Wi} 5 9ol vhE 5073 7] ®HEo] 10-207] LAY S-S wfoll
7Y HA0 = 33] A doer 2013 d %= B AEAA e} FLT AHAY AHErEH o= A
sHSt.
FAAA ] g vhs AukEH WA &9 HA S flst] ARERL AE oA A Y
of A% B A4 stH| 5o} SR E A EekA g2 fF7] Al U}—;— A af) 327
A A vhEg o R FYstTh

o

3. Al w8l SAIA

il

SPAEI} 2AE T AWT WAL B RO AYHE WEY 507 o4 =
Astet olvkEY WA go) A4S Table 201 42] ZHNAH S Fato] Pyl
WAL (%<2 F MAF) + (%<2 a2 MAF)+(15%<2E T MAF) + (25% <

o WA + (65%<Ad A WAG)/F BATE] B o= Alrtsk it

Table 2. Adjustation of infection area ratio for calculation of degree of disease incidence
in garlic leaf blight

Infection degree Infected leaf area ratio (%) Adjusted infection area ratio (%)
None 0 0
Small 1~10 5
Medium 11~20 15
Much 21~30 25
Severe > 31 65

Degree of disease incidence: ((0%x>No. of non infection degree plant)+(5%xNo. of small infection degree
plant)+(15%xNo. of medium infection degree plant)+(25%xNo. of much infection degree plant)+(65%x No.

of severe infection degree plant))/total No. of surveyed garlic plant

7y BAgtyo] wE A A= EXCEL Z 2713 (MicrosoftAl, USA)S o83 33
o} F2HAE AEsiAa, APty Fol8e A3 sk R Project ZEIH(R
version 3.1)% ©]-83t] DMRT AAS AASHYE T
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M. Z=t « 3

2012959} 2013 =0 AlF AL AL AA 9} A A2 AAE o] &5t AntEY
WA &2 2 A3 TH(Table 3). 2012 0ll= FA 9] ol F&o] 76% =Tt Hol X%
ZoFA A EINE AT SRS AW FEHAoH FAEe] WA gl 45% A=
Atk ABAAARJ] FEISFEAA, 2 EFEE, FSFEA AL A5 o|HFE0] 37-43%

Fom AT EAAAE 24% HEZ 3}eFeFAl OPEE}E" AuiEH WY 7Y &
of X3 ARt o FEo] Won WHIHASLS H=E A UERT

lil

Table 3. Control efficiency of eco-friendly materials against garlic leaf blight in 2012 and
2013

Spray time on Degree of disease

" .. Infection rate”™ Control value
symptom appearance incidence

Material name

2012 season

Copper comp 16.5° 38.7° 63.2°
Plant extract 15.9° 37.3° 63.1°
Sulfur comp 18.4° 02.7° 58.9¢
Just after

Sulfur carb 19.1° 42.7° 57.4¢
Chitosan 8.7° 24.0° 80.7°
Antracol 2.6 14.74 94.2°
Antracol 7 days after 9.7° 33.3° 78.4°
Untreated - 44.8° 76.0° -

2013 season

Copper comp 25.8° 54.2° 38°
Chitosan Just after 15.6° 46.2° 63
Antracol 13.9° 41.5° 70°
Untreated - 41.8° 67.9° -

Values shown in each column are the means based on three replicates. Data followed by the same letter

within columns are not significantly different (p=0.05) as determined by Duncan Multiple Range Test

* Just after : No. of typical symptom is one or two in fifty garlic plants, one week after : 7 days after
first typical symptom appeared and number of typical symptoms were around twenty to thirty in fifty
of garlic plants.

** Infection rate : (No. of infected garlic plant/No. of total garlic plants)*100
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2013\l = 201230 A7t 73 e i‘r%%xﬂ Ao} F|EAAAE thF o2 A 2
£ O HESIEE FAee oFEo] 8% FEE NS HEI}] FES ¥ A
&o] et AEE JASAAA F 7 E4AA 2] AvlEy WA EHrt el EHEAA
of HIg|Al et o 318kekA|l RFEEF O] WA 7 e 90% HE=ZE vk 7AW &7t
o A ARgEE7lol SESE WAl &It Ve T

Table 4. Characteristics of plant growth and bulb vield by environmental-friendly organic
materials against garlic leaf blight in 2012 and 2013

oiprsa}?]mgg)lﬁl mgﬁétztf)le Ea;tllartl?tal Leat;y plant | Bulbil }zlield TOtyailellfilﬂb
appearance |bulb (m* )*| weight(g) weight(g) (g/m’) (kg/10a)
2012 season
Copper comp 96.7° 29.4° 10.7° 213° 545°
""""" Plant extract 100.7° 35.9° 12.5° 160° 603°
777777777 Sulfurcomp 113.7° 28.6° 10.4° 237° 605°
"""""""""""""""""""""""""""""" Just after
Chitosan 118.3 34.4° 12.0° 183° 654°
777777777 Sulfur carb 91.0° 35.9° 13.1° 190° 618°
777777777 Antracol 105.0° 38.1° 15.4° 287° 649°
Antracol 7 days after 94.7° 30.1° 12.1° 290° 620°
Untreated - 96.0° 28.1° 10.6* 127° 538"
2013 season
Chitosan 132.9° 50.0° 15.7° 390° 539°
777777777 Coppercomp Just after 113.4° 50.2° 14.8° 303° 467°
777777777 Antracol 142.5° 43.5° 13.7° 350° 563°
Untreated - 102.0° 55.9° 15.5° 328° 401°

Values shown in each column are the means based on five replicates. Data followed by the same letter
within columns are not significantly different (p=<0.05) as determined by Duncan Multiple Range Test.
* Marketable bulb : weight of bulb is above 20 gram

-—

ARAAANE HLS F vhse] A%, Fol £F LT A FF 5 2 2

(Table 4), 2012'd AP A= A8t F3& F2sEAA L FA42 o]Qole BF 7
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dol HlszBtal TAIHCE FoetA] Fou JEAAA APet JEHES B 2
A %ol 2 F 739 2tz 654, 649 ke/10aZ 7P FFo] Eghon] nhs AR WA S
FolrFdFe 2 A A E 160-290 gm® FE=H oY FAE o = 127 gm’Z 718 WA

YERs T
s AEA NAME FHe FHUSEEAA, FSAEAA 28 FAgAA A2
10.7, 10.4, 10.6 g2 & 7}0 agz} o 3}5lokA|Ql StER}Z o] Ao HAYA & 794
o e Aol 12,1 g & AEA ALFo] Hed olE Yulsy YAEHRE e
/\

AT AR UERSETE FA 20 g o] AEA rtesAae FEISErEAA, e
UEFAA, B4 24 79 & A2 GEGIFAY a8 FAAA 22 96.7, 91.0, 94.7,
967/Nm*Fom olo Hla|A AEFEZEAA, FAFEAA, 7|EAAA DTl AEZHF
5S WA BA A5 Axs Ao e m'F 100.7-11837/1E 8 4 AU

2013 ol A7V -7 F|EARAA L FESEAAE AP AANE AP A
F|BAA A A ol A AES}F 715 vl ARGt Ao ZH2 132.970/m?, 563 keg/10aZ 7H
ER3 FAZAAE FES vEAS, AEATE, Tl 7 Wt nhs Folede
Z|E2AA 9 tEGE HlolA ZHZt 390, 350 gm* o2 T BEEANA Aol WA
=okal T SEAAL} FAEe A9 24 157, 155 gm’e 2 GA| YERT

s AsHte] NAEA S 54?-{ ZA3KTable 5), 20123 nls A&7 AAFHFL
T TEAA, FFEAA, HADA 7Y F AESHF A FAHIE 47 187, 182
18.0, 17.5 gO. 2 A EAFEZEZAA, 71 EAHAA|, 7R o] EA A, OJE Z 5& ¥AL
A T SA Agshe Aol HlaiA wEtom e 73 Fale 22 27.1-29.5 mm,
25.5-272 mm=E AHYHEE Z 2fol7} gTh

201330l &= A MAFS 189212 go & A E 233t A EE xto|7} YL
w A TR Fie FAYY 739 22 26.1 mm, 233 mmE o T SHeHEA)
AE HES 02 Ages ¥ A3 A 54 YEAT

F|BEARS o] &3k ZHE W3l WAl - Chang (2009), Chang and Kim (2012) ~12] 3L Choi
et al.(2011) Tl &J3lA] o] Fofzl u} =H Chang (2009)8] AFNHE= EntE o F3o]
ol digh 71EAF AAe] WAl AE AT A TEAFA J)EA A= 600 mg
ai/l FEolA 2 EAFo] S7IEAT ¥ FAE g EAH FEE 1,200 mg ai/LZ
IRAANGAA B LA e E4S JEITh R8¢t Chang and Kim (2012)9]
22 9o XA WAE g JEA AP Axo] #d AFAAME F|EAAFYS
SH-19} SH-29] Ax& 37 f7lsgolA AALdTAZEA A A AR & 7 e

W, 72 FEEFE ZUMAZ ¢ Qo B gl o

Fl
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Table 5. Characteristics of harvested bulb by environmental-friendly organic materials
against garlic leaf blight in 2012 and 2013

Spray time on Wt. of bulb Diameter of bulb Height of bulb
symptom appearance (2) (mm) (mm)

2012 season

Copper comp 18.7° 29.3% 25.6"
Plant extract 23.4* 29.5% 27.2°
Sulfur comp 18.2° 25.8° 25.5°
Just after
Chitosan 22.5° 29.2° 26.3
Sulfur carb 22.7* 28.7° 27.2°
Antracol 22.8° 29.3° 27.0°
Antracol 7 days after 18.0° 27.1% 26.4°
Untreated - 17.5° 28.4° 25.9*

2013 season

Copper comp 21.2° 29.3% 25.6"
Chitosan Just after 20.6" 31.2° 28.9*
Antracol 18.9* 29.1° 26.8"
Untreated - 20.1° 26.1° 23.3°

Values shown in each column are the means based on five replicates and one hundred bulbs in each
replicate. Data followed by the same letter within columns are not significantly different (p=0.05) as

determined by Duncan Multiple Range Test.

Choi et al. (2011)9] &2]A7|EAHE o] 8§35 EnfES} 7hate] AW WhA] A1
71 EARS P infestans©ll 2] EASI= EvtE o) Oiste] 94% ol de] =2 HF 1¥
diEaasE BYor, d2g54d 244 13 gAY U F2E5H tiEiAE 67%
WA] 89%2] S BES] dBaAE BYom ZHNAE ST EA AA= A 95
I EvtE 9o st 717 72%9} 48%2] WA EHE B |7 ELR]
ntE Ay BAE 93 I8 fUlEAAZA ARl Thssithe AlE
B AFoA = 71EA AAZE EnfEFFolFH(Fulvia fulva)St A4
infestans) YRF oFU 2} Stemphylium botryosum©ll S| A= BHEAEA7T S

Park et al. (2012)¢] 115 SR 7 gbA ol thgt 73 752 2] W

= AR sAAR SE5H de= A ToA F9F, L7, HEFE=E, 19

¢

(]
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2xuE e, AE, 19D UL 75
Arhe HAAT. B AL AREZEAA, FAFEAA 12T F7luv 0| EA
I= A EATRIHAME 0% ol’Fe] TApolel A EoHE e ot ofe) E Aol
A AR FANDAAE FURGRAAL AEBAA MsA vhE QokEe] )
A FEE AL JEA kol AAA R & 2 MEQR ohw Amri} 4
A7) Bl oJ@ AUAE 27441 APol Bastthn Azt oW AT A4gH 7]
Eake BAekol 3,000018k0l LM EALO R Bol 2 galE Wik ohe} A=e] A3
4 fEByo] JlEanT § EnAel 202 LelA UrkLin et al, 2005).
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o JSAHUAAE N2 Stemphylium botryosum F 2} ol A A F S 96 well plate ol A
AA B 2Tl FEETEAA, AEFEEAA, FTFEAA, - AU EFAA 1
3 7B F 5FE Adkste] 2012W@ % 20130l A wisAEEA A YulEH
WA e} s S PXE S ZARIATE 201213 AlFodA WA AT} 75
A EA A} VN EAAE o2 20130l ThA UrtEH YA EHRE A A3
shetefA|Rl FESE O] WA 7tol| thulste] 22} 54%9} 90%2] WA EAVF e e
Aol tulste] 16%<}F 34%2 T3 FdaA7E Yelgth FEIstEEAA 9} 71 EAMA
A2 QulEs A A sletekA] WAo] tulste] AEs) HEd nse Zhz 79%9)F 93%
Fom FAg ] tuld 49 FFo]l 7 16%<} 34% —7}'6P95111}. oyt A=z 7)1 ELt
A vhs AntER UAE JABAFAAR E8F JMeAol 2 IAFAAL S AT
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