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Effect of Crop Rotation Cultivation on the Suppression of
Garlic White Rot Caused by Sclerotium cepivorum

Han, Eun-Jung - Choi, Jae-Pil - Kim, Yong-Ki - Hong, Sung-Jun - Park, Jong-Ho -
Shim, Chang-Ki - Kim, Min-Jeong + Kim, Seok-Cheol - Yoon, Seok-Han

This study was conducted to evaluate the effect of crop rotation cultivation on the
suppression of garlic white rot caused by Sclerotium cepivorum in the mini plot (2*1*
0.5 m). Six crops, soybean, sesame, mung bean, squash, crotalaria and spring onion,
were previously transplanted in the mini-plots infested with S. cepivorum before garlics
were planted. After cultivation of the previous crops, garlic was sown in the mini-plot.
Non-cultivation plots and non-infested plots with white rot pathogen were used as
control. The effect of crop rotation cultivation on the suppression of garlic white rot
was evaluated by investigating comparatively the disease incidence (the percentage of
infected plants) and yields. As a results, infection rate of garlic white rot was recorded
lower in the non-infested plot, crotalaria and soybean cultivation than in the plot of the
other crop cultivation. Especially when squash was previously cultivated and garlics
were planted in 2013, infection rate of garlic white was recorded the highest score. In
2014, the infection rate of garlic white were low in the garlic on soybean, crotalaria
and spring onion treatment whereas it was high in squash treatment, as well. In 2013,
garlic yield was the highest in no inoculation plot, followed by crotalaria, soybean, no
crop cultivation, sesami, mungbean, squash cultivation plot. In 2014, the yield in the
plot of crotalaria and soybean was much higher than that in no inoculation plot. Based
on above-described results, it is considered that soybean-garlic and crotalaria-garlic
cultivation system can be good crop rotation systems to control garlic white rot.
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AN S W2 Sclerotium cepivorum®l 3] FLEE EY AEA Hog viEsd %

X3S gE2HE oA S (Coley-smith & Holt, 1966), I3 7} A tH(Entwistle,
A e Eutetol A 19899 M a1gollA A A Eo 43, 3 &

°ﬂ/‘1E WA ekl 9a) 7t F438] FAFE I UTH(Cho et al., 1996). A% 53 H 2
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Ha Fo 7o) sl upet HAo] WA McLean et al., 2001).
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Z(Kim et al., 2014), Z=(Lee et al., 2012)2] WAl =
Dt AFA A WS WF BN WAL et Fa8 A A4 Ary
T A HEeld M TN W, B, S5, FE 39 £459e W 3
40 vimsel BOel Wo] AU AN Rt el RO PI(Kim et al.
2012), W% A A Fok, 24, B 5ol HBE AL o WF pelHue) BAL A7)
A 713l FHFEAY] 9% ZHAAZItkal B3 (Kim et al., 2009) 5o] &2+ 283 ¥ o

A 71&9] e AS HolFa I

=)

Trichoderma harzianum

ol

e T &3S 28 HelET &

B
oH
Jo mlo



AAE Aol % vhs SAH TN oA E 115

B ATE vhs AKOR B8 AT 4B A v AR Fe] WA}
54 BasaA st
I. M2 o ey
1. Aguks

20129 FLolA Eo]l Az BAY HE(E% PpE AD s BAST

2. AR E(A 2E) A

vhe AAEE S7bIA ol AT 9E F, A, F, Skt clgHE 959
S e vba, st 2e £ tishg g4
QgAY FAT ADTFE FUL FAT AL FANE F4ES AuaA

il Fxrh BASES AU

IHEAE 2HF] U5l 2 m* 1 m*05 m 27)9] 1 D
) Witk 20129 AAbA] QAR 1A SRS Wy £

S AEEFS AL

A EE 5 em ¥ EFH oY veS XHZ stk FAHTTE Adstal AT B 14
kgol oHEFT 10749] oW ks 2AE PlYEet TR AEsta B E3stoith
2012d0l= rhs2 AAshy] A e e Fohlal A 79 5 ked] FEE FHH
£ A8 F Hld gEsglor, 201330l e vheS AAsY] A AulE AFES 2A 4
o Eel &3tsta vid 2
109 24940l SFe vhE2 FAD vhsE AREStsler, A 9054 2HEs)
i olFs A vk SN BHFE B £ ZARIST AR ST
T ZARE 2013300 49 1957H 62 2971A, 201490l 48 195 62 28U7HA]
72} 53le] A ARSI vk & 3E ¥ A ARFE st Fon A 2
of A2 F FAG 77 FAE AT AFE 3RO E FIHAOH, AFT=
SHA JuiAY o 2w A = Ak



116 Fed. AL 087 FAF - s AR QNA- A4E. 84D

Aejzre] SAM A oEFE, Y, 79 A9 '}01% SAS Eﬁ]ﬁﬂ?lﬂ]-‘ﬂ
PROC GLM< 2

ol
range testE AT

s F&o] A 7J<>ﬂ freol st Ao 1 EO] A %—?9}2 F § 2329 o] FFEH FY3 A
o]Z Hol7] A|ZASHTHIE F 2329 p=0.0384; I}=F F 260Y: p=0.0007). 2014F ol &

2AA 7 BA AR FolF Aol : RATHIE F 1802 p=0.0007; HF F 19

rl
2

0
©

=.

p <0.0001; TE F 211<: p <0.0001; TF 3 222 p <0. 0001) 2012 AAES Aujshar
mteS gFete] 20139 rlES £ AN e 3 F 208U R EH S ST o
£0]

g =
0] wolo) AAAREB, Aol AT ek AN ST AR o]
Z7hshe A% Atk 52 AR AN ATl ¥ B 2719 3
A S gFage] wae] 14 wkon S8 W 5037%9] ol
AEZ WP, B, ok AN Aol SAHSTE] Byl Aic 20139
AR AL phs hEste] 20149 vhE S8 AFIAE HE F 15025
EREESLED

o8 B A o) p_om ]xlo}o:] 2013 EE}

BN (72.7%), =HF(69.1%) = mé?ﬂ 0(56.2%)i%ﬂ¥ EE} %%E}(Fig. 1b). 3H F
(23.5%), vImHE3H(28.9%), tHak(32.2%) A e]F-ollA S Syl Tgo] e Aog

e 20139 SR A9 fAE AR BTt AT Fe
oA glom, W, vk, Do, 9 UdoR @ W4 AN B S g
o 74 A5 Ao naE vk JArkGsATE1EY, 2005). F4H S FHYol P54
A AEYNE Bohn ot AR AMBS W TAH ST AR W] oA HE
A902 F S A2 2 5 Ak A WAL AE A A7 A Bl SaH L

2 Bt} 7] wjtol tiafelA =R 4ekS Zolth McLean ‘:(2001)
Bae #3S 25E 2ot IS o 20CAM=



AAE Aol % vhs SAH TN oA E 17

o] 10.7~96% BEFH WA, 30Tl = 2] 169 Fol 100% APEEThar 3kt whe}
e Aol B2 2] ¥4

A ok AAEE A ANE AOIE F4u @
3, ool AR AL v AR A% FHe] AE F7E olojA B RO A
7,

100 100
— e Crotalaria (a) 2013 (b) 2014
e e - Mungbean

80 ——-y-——  Spring onion 80 4
s — —A—- Sesami
x — -# —  Soybean
:;,’ — —0— — Squash
© 601 ——€—— non-cultivation 60 4
% ——O—— non-infested by white rot
o
3
S 40 1
]
8
(=)

20 A

T T T
160 180 200 220 240 260 160

Days after sowing

Fig. 1. Effect of crop rotation cultivation on the development of white rot caused by
Sclerotium cepivorum in the mini plot in 2013 (a) and 2014 (b).
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Fig. 2. Suppressive effect of crop rotation cultivation on the development of white rot in
2013 and 2014,
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Table 1. Effect of crop rotation cultivation on the garlic yield when rotation crops were
previously cultivated before garlics were planted

Yield parameters (g, Mean + SE)

Rotation crop 2013 2014
Yield Bulb weight" Yield” Bulb weight”™
Crotalaria 21540 = 833" 30.75 = 1.5° 2176.7 + 536.2™ 27.5 + 3.0°
Mungbean 1266.0 £ 146.0™ 26.08 + 1.4° 605.0 + 255.8% 16.1 + 2.5
Spring onion 16740 £ 46.9® 27.20 + 1.2° 1516.7 + 325.8% 22.7 + 3.6°
Sesame 1422.0 + 225.2® 30.16 + 0.3 686.3 + 236.9% 241 + 7.2°
Soybean 1788.0 + 284.8™ 27.97 + 1.5° 23317 + 93.3° 300 + 1.3
Squash 738.0 + 323.3° 25.10 + 0.8° 2083 + 39.4¢ 13.0 = 1.8
Non-cultivation | 1752.0 = 68.6™ 28.97 + 1.3° 850.0 = 293.1°¢ 24.1 £ 8.0°
Non-infested™™ | 2180.0 = 129.7° 32.00 + 32° 1711.7 + 154.7% 219 + 1.5°

* Total weight of healthy bulbs per plot.
** Total weight of healthy bulbs/No. of healthy plants.
*** Means with different superscripts in the same column differ significantly (p<0.05)

*#%* Plot non-infested with Sclerotium cepivorum
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