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Effect of Spraying Lime-Bordeaux Mixture as Concentration
and Appling Time Series on Growth and Disease Occurrence
of Three-year-old Ginseng (Panax ginseng C. A. Meyer)

Won Kwon JungT, Deok Jong Ahn, Jin Kook Choi, Myeong Hwan Jang and Tae Ryong Kwon
Punggi Ginseng Experiment, Gyeongbuk Provincial ATA, YeongJu 750-870, Korea.

ABSTRACT : Lime-bordeaux mixture has been used to prevent diseases in the field of ginseng. The purpose of this study is
to investigate the efficacy of lime-bordeaux depending on the concentration and treatment time on major diseases of ginseng
such as Alternaria blight and anthracnose, and to evaluate the root growth of ginseng. Lime-bordeaux caused damage on
leaf when it was sprayed on ginseng between April and early May. No difference was found in root growth by spraying
lime-bordeaux mixture between ratio 4-4 and 8-8 ratio in concentration. Plot of 6-6 raito and 8-8 ratio appeared to be sim-
ilar efficacy compared to that of practical chemical control. However, the plot of 4-4 ratio showed lower than that of chem-
ical control.
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S| A Yun 5 (1996) 69 <t o|F A3EERAS HstH
HoZ gk 271HHE ol ol 62% F7HEATHL B
o1k 9 V3 (draliaceae) T2 (Panax) 42 2122,  LFANCH, Lee T (2010)= IR Er A= AFE A

S8 Panax ginseng C. A. Meyero|H, dl=3} = 55 S 85I, ARt AESS YT st 413
T gAjole] FE AGelM e Qe EEol = HERINY] IE gy WA SRS AH A, 66418 53]
ST G Jlge] A7 A, o] A dEa ARSI ) AP 7P w2 20 UET (Jung er
2 A=A a9t Y= b FFgo] PAaEEd (Lee, 1988), ©) dl, 2011). F5oF - §71%5AHE A5 Al F, A3H38A
= Slatel Fd EIREE7E 10,000~ 15,000 Lux, 42 oF S|H 2ol S ARSShe Albelol e A, B,

15~20CQ1 A #A7}F AUtk (Lee er al., 1980). S14+e] AFESe] Fai7F o A0t (Choi er al., 2010). 22}
AL o]9) e 278 2] flgk A4, ol s A3 Aol 2lo} As|R 2 wolo] ZpAg A& x]Fe] gl7] o
71 A AT 5~6d B BU Bk YollA ASehs = B, s Ao sl 7€ F& o] <ak ¥
0= Qlsle] g W Faizt Bk e AR o A3nEndoz m¥sii e Aotk mEi 2 AT

AL iternaria panax), SR (Colletotrichum panacicola) 3| RETN A el AFAZE Ql4te] A&} JEAY,
o]t} (Ohh, 1981; Li and Choi, 2009). M85} e e DAY LS ZARSIe] QlakAulel] 43R 2 =S AL
T2 3}k WA AASkaL o, AEAIY 5 AN sl Sl Sloj Aol 744 JFs FA 25l ¥ IEE A
e A3RErEds T duAAZ ARSIAL AT 4 T e A AT EEs} AVIE Gotrarat siel
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Table 1. The ratio of Lime and copper for making lime-Bordeaux

Table 3. Growth characteristics in the aerial part of three-year-old

mixture. ginseng by the spray of lime-bordeaux mixture as first
ot Lime' Copper sulfate® Wetting gent§ Water treatment time and ratio in 15 June.
P ® ® (ml) W Growth and SPAD
4-4 type 40 40 15 10 Frpt Peof (gt Stem  Stem  Leaf  Leaf
6-6 type 60 60 15 10 ratio length diameter length width SPAD
8-8 type 80 80 15 10 (cm)  (mm)  (cm)  (cm)
TLime; quicklime active component 80% over. 4-4 6 175" 27° 105" 46 3807
?Copper sulfate; CuSO,4.5H,0 (249.69 g), copper 24% over. Apr. 15  6-6 6 170 3.2¢ 9.6° 4.7° 40.1°
¥ Wetting agent; sticking paraffin oil (Boron ; 0.2%, Molybdenum ; 8-8 6 156 2.6° 89> 4.8 3909
0.0005%). 44 4 182° 33% 11.0° 4.7° 349°
, , o , , May16 6-6 4 159° 29 98" 44* 369°
Table 2. Soil chemical properties in the experiment field of before 8-8 4 15,6 29 10.1° 4.6 36.1°
treatment.
44 2 178 3% 104 47 382
i Exch. Cation } a a a a a
pH EC OM Avail. Jun. 15  6-6 2 190 3.4 11.2 5.0° 384
Treatment P05 K Ca Mg 8-8 2 19.7¢ 3.52 11.4° 51* 37.4°
# a a a a a
(1:5) dSm" gkg‘1 ng k! e cnol kg - May 9 Control” 5 17.2 3.1 10.7 4.7 35.6
44type 657 049 032 237 065 229 1.08 LSD (0.05) 610 086 208 082 404
6-6type 651 046 102 229 067 213 096 T*IFv}%m p/ith iame Iettetrsglir(: not significantly different in DMRT (p = 0.05).
; First treatment date.
8-8 type 641 050 1.04 252 064 190 1.23 FNS; Number of spraying (spraying interval a half month).
Chemical 631 049 1.03 244 065 182 112 # Control; Chemical control, five time spraying (May 11, May 23, Jun. 4,
(Control) Jun. 14, Jul. 3).
Mz S dg Ao 98] Ax AT, 49 TEHH 68 27K 39 3}
ok PAE & F 68 FE HAREE 444, 664,
B AHe S 3 QS ARgdle] 3% 9F NPT 884E 15 1HOR 78] AT AT, 223 WY WA
Ao 20119 40RE N ST B Ao A B Ttk AsineEe) 27 Ae) 2% W 2 Ak,
B QLAY oA Bl 20099 Zol SRS 2E/100S AT U3} 2719 AKEANE 72 2] Arlslgion], w

[e]

REs =

wol Aot 2HE A4 ¥, FHakiE Apstal et
of B¢l &3 & Ao 2H 1S 53] AAsiit
2010 39 skeoll 788 98 (63F/3.3 nh)E o)A sl HFA
H - (Mok, 2000)0.2 117F Al 5, 2010 3UF-E A
oz o] &aiirt. & AP WA 9.9 nio]RlaL, Al
T HiAE G ke R AAsint sk EE £
Adxoz HAsion, e 28 AFas 71
2 AAJskaL, F 50 amql F25AE A FKol 7t At
ow, ool FAEE 5T

A Aol AlgE AFHSZRE 5~15em dojo] EY
< AHFske] e 2ARSlH.

A3|HErle M3 (Ca 80%)t E2FE (Cu 24%)
AFZ Aol vl gEE A oH, WA (224 v}
A)E H7kstel ZAISIATH (Table 1). A3 REES Ay
I Azl o, A F 2417F ool A2jasint. A3 u
Brole] ArEk B AEAV|E 444, 662, 88402 =
At 49 FNEH SEERE 15U HH0E F 113] At
2] Tet 49 FNE 59 27 19 S8Rsef UAIE @
T 59 THE AIEERY 444, 664, 8-842 159 7
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2 AL 109 Fwodl AFste] Zojo} FAE ARSI
MlRawd Axgi 9 AArld] b s AR
o} A3HExol s} sletebd A & ol T 7S 0~5
7HA] okl AEel met EFate] E718H

AR ard A RS 24| 9ste], FEA
24232 LI-640029 (LI-COR, USA)S o] &3l o3F
3~4x] Atolel] Z7933Tt

QA Z2Ear
B, §7128 AAHor o7t Nz
(Table 2).

Mol ARG Aso] gREe 79 2 B, AAA,
D, GEY] YSFEE A1 A 49 TETH HIEE
w9l 6.6 8842 Ad ARTeh 59U Sl Asln
29 6642 AT BT Aol Ago] R F
oF Azlol Hlalel, folHom ad Ao® Ut o
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Table 4. Damage degree of ginseng leaf as affected by spraying
lime-bordeaux mixture.

type of Damage degree (0 ~ 5)"
ratio May 2. May 15 Jun. 2 Jun. 15
4-4% 2.0 0.2 2.0 0.1 1.0 £0.1 0.3 £0.1°
6-6 3.0 £0.5 3.0 £0.6 1.5+02 0.5 %02
8-8 4.0 £0.7 4.0 £0.8 3.5 0.5 3.0 £0.8
Controf 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0

“Each value represents the mean £ SD (n = 15).

T Applying date of bordeaux mixture; May 2, May 15, Jun. 2, Jun. 15.

*Degree of damage (0; no damage, 1; a very light damage, 2; a light
damage, 3; 50% damage, 4; severe damage but healthy part remain,

_5; severe damage and all wither and die).

¥ Applying date of chemical control; May 11, May 23, Jun. 4, Jun. 14.

Hu 734, A4
It} (Table 3).
M3lrErds 69 15UFEH 15U 7o A¥sES o
o= o7t TAEA] kgt kel HAF7IY | ASo] ¢
AEA] doke W, M3|RErdls Ahwst, Qo oFs|zh W
Attt ARe] Ed o] F7]9] Aol o]FoA| L, o]
A== 59 Zoll A3RER 442, 6-62] 12]3L 8-82]
A A BT okl BAE oM, A HE o 882 A
okl AR =T} 7P Ak A3 EE TN 8-84S AX
%, oF8l DA ET} 4002 A7kek o7t dAYsie e
EAo] AZg Fio] IR AEsE AT HAk A
3 ofall7} RS SRS 409 Fof 3o} ofs)
ALt 3.002 Sero = W7o 50%2] s el
ATk v, AIRard 6622 27 AF o) Ax
E 3002 Ao 402 IoE 058EE IEEo] &
ko g o] HA| s FER IHEULE A3 REE 4
422 UM HEES wolx= 27] ozt 2.0 ==
7k oFsl| 7} AR o, 404 Fol= oFl7E 03 ==
oo g FE3| e ALZ I|EEUT) (Table 4). A4te
Zloll= o 2Fo] w9 fsr] wiel, AlFR =
Fel 5 (CuydEol o4 2o AEsle] Alxe] A}
sl 2102 Helth whgbA] Q1A A A] AslHaw
Pre AP Aol mtelEe Al 6 S o]
ARgEllor Fsliuh o Aol 7t LA EA] ekt
Mslnawd Xed ] ASH=E A A3, 3394
o] 24, 24, 252 A Ael7t gllen, 3]
HE T AAZ7L WESTE, $27t 2355 2] A%

73, FFIME frelded Aol7t AR HA &
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o, HalHe ZA4e XHE 0.6~ 248ER0, HE &
o|gk 7R 33Tt (Table 5).
AnErds sEER 4 ST 159 H0E A
SIS o, 69 Fakeel A AFHEYW TAES 0.1~0.5%
H9IR SHPIA O] 14~24%KTE Wokor, 79 ZFed
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Table 5. Underground growth and root rot in three-year-old
ginseng by the spray of lime-bordeaux mixture in 21

October.
Root growth”
: Degree of
rrpt - YPEOT (gt Root  Root  Root oot roff
ratio length  diameter weight (0.9
(cm) (cm) (@
4-4 11 253*  13.77° 15.7% 1.5
Apr.15 66 11 246" 132°  13.1° 1.4
8-8 11 251* 12.6® 12.6® 2.0
4-4 9 244 13.9° 1547 1.4
May16 6-6 9 249 13.7° 134 2.4
88 9 254 133" 1337 1.6
4-4 7 242 1420 14.3° 1.2
Jun.15  6-6 7 240°  131*  12.2% 1.4
8-8 7 262  155%  17.5° 0.6
May9 Control” 10 254  13.9°  14.2° 2.1
LSD (0.05) 3.02 5.25 3.01 -

"Mean with same letters are not significantly differentin DMRT (p = 0.05).

TFTD; First treatment date.

FNS; Total Number of spraying (spraying interval a half month)

Bordeaux mixture or chemical.

§ Degree of root rot disease (0; no occur, 1; 1% under, 3; 1 ~ 10%,
5;11 ~ 30%, 7; 31 ~ 50%, 9; 51% over).

# Control; Chemical control 10 times.

A BAEL 0.0~ 1.1%2 A2l 1.8 ~3.1%Hch
2otk 59 2o 18] sehA & AsHEnd S T
2 59 S5RE 15U oz HEEie u), 68 Sk
14 HFEH TES 0.6~ 1.8%F HTIA| 1.4~24%K
o worom, 79 159 ©AW SAES 4424 ATt
3.8%= 7P =HAL 6-64 ATTE 2.7%, 884 A=
23%30m, Sl TE 1.8%3t. 68 Z7HA| SFshiAl
T, 64 T A2 Frl HEs W, 69 30
doll HFE BHES 442 AT 1.5%, 662 AT
2.1%, 8-84 2.4%1om, BFPdAlT= 1.4%3ATh 78 1590
SAe SELS 444 A2 T 23%, 6-64 AT 1.1%,
8-821 M7 2.3%= shdA] 1.8%%F 2 ztol7t YAUTE. o]
T O ARE AEHoRE Ao, ¥ o) gty
2] ekt o] Axz 2w, 334 i) ¥ oS s
£ 6-6201} 8-82] A3HErdls 15U 71407 A¥sEe
Aol spehA| 4] a3E Ueilie AR Ukt 44
2 HaHards A s eyl WAo] thh =2
Z o2 LERTE (Table 6).

Asiasd Azt A4 do] FIPgF] ofH IS F
EA] dolry] 95te] 89 1Y 0F 15~ 1610 AIH=%
A Fed - F 35 AAER FIPIRE S 4
MlR el Aol sl FIA S AT FY
o] gl Whe) ste] fIXIgt F52 fIXo wEbA HF
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Table 6. Effect of preventing disease of spraying lime-bordeaux
mixture as spraying time and ration type.

Table 7. Total photosynthesis of spraying plot as ratio of lime-
bordeaux mixture.

Ratio of disease as time (%)

FTD* tyrgfi(?f Alternaria blight Anthracnose

Jun. 13 Jun.30  Jun.30  Jul. 15

4-4 0.3 0.1° 1.0° 0.6

Apr.15 66 0.5" 0.2 0.0° 0.0°
8-8 0.5" 0.1° 1.12 0.3

4-4 1.0° 0.7 0.0° 3.8

May16*  6-6 0.7° 0.6° 0.2 2.7
8-8 1.8 0.7% 0.2 2.32

4-4 3.8° 1.5% 0.5 2.3°

Jun.15%  6-6 4.2% 2.1 0.1 1.12
8-8 6.9 2.42 0.6 2.32

May 11 Controf 2.4 1.4% 3.1 1.8°
LSD (0.05) 3.54 1.79 1.75 4.68

"Mean with same letters are not significantly different in DMRT (p =
0.05).

i FTD; First treatment date.

*Chemical control (applying date; May 11, May 23, Jun. 4) before
startmg to spray bordeaux mixture.

§ Chemical control (May 11, May 23, Jun. 4, Jun. 14, Jul. 2, Jul. 20).

o Hi FEAFS 371 molCom?™s!, F7he] HF&
3.54 imolCO.m?%s!, 5 3.44 imolCO,m%s' & YER} A3

o A3t Ql4te] FEA T HaAe =k}, FAA #
oA QAT (Talble 7). o]& UrkH o T HFe] ot &
o] Eo Az} Ao Y= AoF BT Lee (1997)y= <14t
F5o 7382 Aol 3%, T7HEC] 2%, T3] 1.5%C1
ow, JEEI7H ATE Bl A T 28 $9e]
S AAF o R =907 71 ZrEe TEA EXEHE
% sk= 2435 HERUTE Lee 5 (1980)= <14te] 3%
°] 20CellM+= 33 35,000 Lux7kA] F=7} S7Fgel w335t
ko] S7TEE W, 30CoAE 26,300 LuxollA] 33 g =]
HE YeRSle™, 1 ool REolX = B d o] AAst
Al ZRsRATiarsisic, & Aoa] AR 2571 30~31TC
7] witol] AAH o= FFPd o] w2 Zo= Hel

= 0}

T T AA—

olel AHE B 2w, 34 S A A Msne
zole 69 F4 ol F%HOl: ol T & gom, 6
6401t 8842 15U MAOR 9d %M ALEE W, 5
Al 20 W ey wRE »}Ewb ROZ eIk, EH

o] Al7]e] ﬂvﬂ“ﬂ ) A3|R=o X7t Gt

Fagels folel Aolzt gl Ao Uit ol Park
5 (1993)0] M3nEwal Ao} Azl o] B3
< a7t gtk A d3dol des HAFT Yun T
(1996 H31R21ee] Aol oJ8 apde] F7HIsITaL 1
JEIGTh ko] SHE olfie AFEER AR HHE
o] A8 ZAEHA7] wjiEelHal sigith. ol AR Erd]
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Photosynthe5|s
Type of (moCOm?s™)?* LSD
FTDT . Average
ratio Front Middle Rear & 005
line line line
4-4 4.40 4.61 4.74  4.58
6-6 4.72 3.81 299 3.84
APETS g 431 374 443 416
Average 4.48°  4.05° 4.057 4.19
4-4 2.82 4.43 4.46  3.90
6-6 3.86 2.83 312 3.27
MyT6  gg 287 382 354 341 !
Average 3.18%  3.69° 3.71* 353
4-4 3.65 2.85 348 333
6-6 4.32 3.54 1.69 3.18
15 g 413 211 217 280 0
Average  4.03*  2.83* 245" 3.10
Control 3.68 3.68 3.73  3.69
Average 3.75%  3.54"  3.43* 3.61
LSD (0.05) 1.28
"Mean with same letters in the row are not significantly different in
DMRT (p =0.05).

FTD First treatment date.

¥ Measurement by LI-COR, LI-6400 at 15:00 ~ 16:00 p.m. in Aug. 1 in
a litle cloudy and at 30 ~ 31C.

§ Chemical control date; May 11, May 23, Jun. 4, Jun. 14, Jul. 2, Jul. 20.

o] FAglel Hlste] W EC] Wek7] mEow Bl
nEzole stk 177k $elshe FaA A A4t
EAo) ok tgow AR w), E7A¢ WHkAg 213
AN AHTFSE AOE Bolth, G, HsnEre 4%
AR, S w0 Tl ARl 21 o] tae =
AgE Aol o] Azl W) Asn=sole] ALggse) A}

Sl et 712 Ao & Aot

S|
~

M oh', EP' ok

ZAe =
B omRe =2AEH 23 3A(PI90717703)E FHE
ArAste] AFEA ool FA=HYTh
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