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ABSTRACT

This study was conducted to select effective organic agricultural materials for the
control of major diseases and insect pests in succulent plants. Ten materials for
disease control and ten materials for insect pest control were evaluated using
Echeveria T[Agavoides] and Euphorbia milii TAthenal. The target diseases were
Glomerella cingulata and Alternaria sp., and the target insect pests were
Planococcus sp. and Tetranychus urticae. lLaboratory and greenhouse tests were
conducted to evaluate antifungal and insecticidal activity as well as phytotoxicity.

The results showed that microbial agents containing Bacillus amyloliquetaciens, Bacillus
velezensis, and Bacillus subtilis exhibited more than 67% control efficacy against
Glomerella cingulata. For Alternaria sp., Bacillus velezensis, Bacillus subtilis, and sulfur
showed more than 74% control efficacy. In the insect pest control tests, neem extract,
sophora extract, orange extract combined with sophora extract, citronella oil combined
with cinnamon extract, and karanja oil showed high insecticidal activity. In greenhouse
experiments, these materials showed more than 80% control efficacy against Planococcus
sp. and efranychus urticae, and no phytotoxicity was observed in the tested plants.

These results suggest that the selected organic agricultural materials can be
effectively used as eco-friendly control agents for major diseases and insect pests
in succulent plants.

Key words: Succulents, Organic Agricultural Materials, Glomerella cingulata, Alternaria sp.,
Planococcus sp., Tetranychus urticae
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B velezensis 10.3%+X.ZA| 89.7%, VA EW]F=RB by 11%+XZA| 89%, v]AYE 4]
&N 28.5%(B Velezensis)+v| A EW| N 23.3%(B. subtili)+BE ZA| 48.2%, & 50%+R. =
A 50%), H2HAFHGW dis) 6B  amyloliqueraciens 50%+R.ZA 50%, B
velezensis 10.3%+X ZA| 89.7%, 3 50%+RZA| 50%, A=Wl F=(B subtiis) 11%+
BZA 89%, wAER|AFY 28.5%(B velezensis)+v | A Ev] N 23.3%(B. subtilis+R =
A 48.2%, AT 28%, AR 22%+3ERHY T%rR A 43%), FEHl oiE] 158
amyloliquetaciens 50%+X. 24 50%)ollA Fa7t SRJIEATHE HNTH 2+4).

AdtE {F715QAAE oz FaAr ol B amyloliquetaciens 50%+X ZA|
50%, B. velezensis 10.3%+R.ZA 89.7%, VA EWFEB subtilis) 11%+EZA] 89%-2
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s 25 FoAE E FF 3] A ulj =(ul)
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2 3} 47% R ZA 53% 2,000
3 BAHE 10%, ks 35% 100
4 3} 50%, RZA 50% 1,000
5 3k 24.5%, T2 3.2%, 43] 1.2% 800
6 AL 145%, & 2.5%, BZA) 83% 500
7 i 3 5%, B2A T5% 500
g  ©=d g3 2, A 8% 50
9 3} 20%, RZA 80% 250
10 3} 40%, BRZA 60% 500
11 TAHIEF 19%, 3 25% 1,000
12 MR a sl 778%, RZA 22.2% 500
13 THRIESE 10%, 3 2.3%, BZA| 87.7% 1,000
14 TE4854 005% o), T88EZE 0.0005% o 100
15 WIS Bacillus anyloliquetaciens) 50%, BZA 50% 500
16 v| e Bacillus velezensis 10.3%, ¥z 89.7% 500
17 7] A= el 2,000
18 ZA 60%, Y 20%, LEn|BE 20% 500
19 v B FE{ Bacillus subtilis) 11%, BZA| 89% 2,000
20 nE oSkl 28.5%Bacillus velezensis), W1AYEw % 2,000
23.3%(Bacillus subtilis), ¥ ZA| 48.2% '
21 | Aokl 50%, B2A| 50% 1,000
99 T8AULE 0.03%, 87371 0.03%, 8454~ 0.003%, 150
4okl 0.002%, 1A= 1.0x10°CFU/mI
23 iAo 22%, AP 200
24 FHFE=E 8% 1,000
25 SURFEE 50%, EZA 50% 500
26 NZFFEE 0% H2A 0% 500
27 HEFE=E Al 28%, AR 2%, TRFA.LY %, HEA 43% 500
28 34 )3} 7%, A 5.8%, & 87.2% 1,000
29 AEYFEE 0% AFesAFEE 20%, BHEA 40% 1,000
30 ALY 5% BIITFFEE 0%, AFFEE 10%, 1000

g A 50%, BEA 5%
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3 4. oAl gAYl t't f7lEdAA WAl a3

ol HE%) oz WAL
I8k ks mRKR 373 OMRD (%)

A F715AAA

YWER anldiqeagar) W B4 5%  38.0 12.0 38.0 29.3 b 67.5
3} 50%, BZA 50% 42.0 74.0 44.0 53.3 C 41.0
vAE(R velezens910.3%, RZA 89.7% - 14.0 16.0 44.0 24.6 b 2.7
UPYERNFEB utiliy 11% RZA)| 8%% 22.0 26.0 32.0 26.6 b 70.5
o] A SRkl 28.5% B velezensis), b 63.1

ol BIAR S, BaA 0 220 280 500 333
B 5 g 880 910 920  90.3 a -

* DMRT(Duncan’ s multiple range test)<0.05

3 5. dAMI o H2HFH O thE 7715 AAA HA EIHAAR)

olBHE% el AT
[0 9k mRHE 37 OMRD (%)

A F71E DA

URBER amyidiqieadar) Ve RZA 5% 24.0 28.0 32.0 28.0 c 70.6
2 50%, ®ZA 50% 28.0 12.0 34.0 24.7 C 74.1
TWE(B velezensl0.3% BEEA 89.7% - 18.0 32.0 24.0 24.7 C 74.1
vPSERFE(R subtlld 11%, B=ZA| 8%  30.0 20.0 20.0 23.3 C 75.5
n| A EH| R 28 5% B velezensis),
I BIUR S, wxA g, 400 340 500 413 D 56.6
A g 98.0 94.0 94.0 95.3 a -
* DMRT(Duncan’ s multiple range test)<0.05
6 2/, A5 dig f7lsdAAE kAl @ (AN )
) ¢f3j) A =(0-5)
A 3 2FA 8 @
v W E(B amyloliquefaciens) 50%, 2.ZA 50% 0 0
3} 50%, R=ZA| 50% 0 0
| WE(B velezensis)10.3%, XZA| 89.7% 0 0 ok gl <
o) A Eu) FE(B subtilis) 11%, BEZA 89% 0 0
o] A Eul oF Y 28.5%(B. velezensis), 0 0
v A Sl Fd 23.3%(B Subtilis), RZA| 48.2%
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YA B (Planococcus sp.) A% YAL 25~4.5mm AE g3 o g gMoln wH
HRE do ok A4 v A FAE FF 25 E Z4AHE Y FF Ut
A AEA 7} GAET 53 F2E BEuljste] I25HS FIAA AES A
Az}
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8C, HAHEFEE 50~80%Z A 25C Al Al oA AZ71A 10¥€0] &85 =H £ £
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zZA 80%, NEZWE Y 40%+ATFEE 25%+EZA| 35%, LNFEE 90%+R A
10%, 7V&A 2 P65%+EZA35% ol ZAE#E, Hduto]-gefol s AFHo] =gt
(% 8~9).

ZAAEY 24 ERPAAA 13 A 7 T HAE DAFEFE J0%+R A
10%(71.4%), d5F== 90%+EZA 10%69.9%), LAAF=E 10%+2y F=&
10%+3X.ZA|80%(66.4%), T+ A 2 U 65%+XH Z A 35%(66.2%), ANEZJ T} felel]
0%+A A FEE 25%+HZA 35%(63.6%) =olJ(E 10) 23 A 7€ & FAVI=
5F EF 80% olF(E 1D, Autolgof aARARoNA= A4 5T thall HA7Hrt
82%°17% IR oHGE 12) A F71EdAA 5Tl s oFall= fIATHE 13).
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ikA FoAE R FF 34 u<(al)
1 BPA L A65%, LHAFEE15%, H2A20% 1,000
2 712 965%, HZ2A35% 1,000
3 IAFEE 0%, B2A 30% 1,000
4 AEFEE 0%, WD), B2A 75% 1,000
5 IAFEE 9%, B=2A 10% 1,000
6 AETEE WHSISRT, BT, 8o, deied 8% HaA| 2% 900
7 UFEE 0%, 2x2A 10% 500
8 3+ 20%, BzA| 80% 250
9 A= 97%, BEA 3% 250
10 TERF2Y 30%, AFEE 50%, B2A] 20% 1,000
11 LEANFEE 10% FEE 10% 2=2A 8% 1,000
12 HIFE= 18%, B2A 82% 1,000
13 ANEZIZtQ Y 40%, AWFZE 25% B2A 35% 1,000
14 ANEZIER Y 30%, HE2F2E 20% ANFEE 10% E2A 40% 1,500
15 ATTFZE 3% INFEE 61%, 524 30% 500
16 HEEE 100% 500
17 Higl2FE= 8%, AY Y 5% detaed 10% 4 62% XAl 15% 1,000
18 INFEE 0%, BE2A 8%, A 2% 1,000
19 WNFZEE 3%, 22 1%, A9 LY 5%, B2A| 49% 1,000
20 IRFEE W%, B=2A 10% 1,000
21 it 22%, A4 200
22 Sl2FFEE 0% EEA 70% 500
23 FAFEE 8% 1,000
24 S 40%, B=A| 60% 500
25 A9 28%, AZHT 22%, ALY %, B2A| 43% 500
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N . WA 7}
s FoAE 9 3F @
1 2R QU65%, LANAFZ=15%, EEA20% 78.0
2 7HEAFL.U65%, HZ2A3H% 88.5
3 IAFEE 0%, B2A 30% 76.1
4 AEFEE %A, D), BEA 75% 70.7
) IAFEE 0%, Ex2A 10% 78.6
6 AETEE WSS, B ok, sefied 8% B2 2% 76.2
7 YEEE 0%, B=2A 10% 8L.9
8 3} 20%, H=ZA| 80% 7.7
9 AEAY 9%, B2A 3% 78.2
10 FLAEF20Y 30%, IAFZE 50%, B2A 20% 82.0
11 QUAFEE 1% INFEE 10%, EA 80% 100
12 HEFEE 18%, B=2A 82% 52.2
13 ANEZIZHQ Y 40% AWFZE 25% BZA 5% 84.1
14 NEZZQ Y 30%, tleglaFE= 20%, ANFZE 10% E=2A 40% 76.2
15 ASTFEE %, INFZE 61%, 529 30% 67.9
16 JFEE 100% 75.2
17 HEaFEs 8%, ALY 5% oY 10% F4 62%, BZA 15% 69.3
18 ST W%, B2A 8%, FEA 2% 67.8
19 INFEE 5%, dE2FEE 1%, ATLY 5%, HZA| 49% 51.2
20 IAFEE 0%, B2A 10% 82.5
21 Rl d 22%, AH- 39.9
22 NZFFZEE 30% H=EA 0% 31.9
23 FUFEE 8% 36.3
24 3} 40%, H=ZA| 60% 71.6
25 A 28%, AZHT 22%, DALY 7%, B2A 43% 68.5
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7

CES Z04% 2 ¥ H"Zj)}
1 YEEE 0%, B=2A 10% 82.2
2 712 U65%, HZA35% 72.6
3 LAAFEE 10%, LFEE 10%, B2A 80% %.1
4 ANEZZLe Y 40%, AWFZE 25% BHZ2A 35% 88.0
5 IAFZE 0%, B2A 10% 89.8
6 A 2 Y65%, LAMAFZEE15%, B2A20% 244
7 IAFEE 0%, B2A 10% 150
8 IHFEE %, HE)2F2E 1%, A9 5% BH2A 49% 117
9 AEH Y 97%, BZA| 3% 472
10 TZHF2H 0% IFEE 50% BH2A] 20% 70.6

3 10, oA oF ZAAE el e F71sdAA 13k A2 72 F 8A aIH4AA )

ARA A ZFE(%) o o] %
AE 471544 Bl °= ek A
(M) [¥E uE e gz OMRD (%)
U222 90y, B2A 10% 63 375 371 564 437 b 69.9
QHURZZE 107, TASZE 1%
AFEE 10 2 59 393 542 525 487 b 66.4
RBZA 80%
_Elﬂ] feYel] 400/ 74 = =11 25/
HEBHERS A0k ArEE 2 60 407 603 571 527 b 63.6
HZA 3%
TAZZE 90, BEA 10% 63 492 328 424 415 b 71.4
TS A65%, HFEA|35% 53 463 569 436  48.9 b 66.2
2z 88 1679 1365 1305 145.0 a -

* DMRT(Duncan’ s multiple range test)<0.05
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E 11 oA glol ZAAEH ol et F7]sdAA 23+ Ae] 79 & WA EINAAF)
AR 5% FYSEgw.
A4 $715 A o L salad
G 19 [wE IHE BE OMRD (%)
UZ=2 0% RA 10% 63 153 258 309  24.0 b 84.3
QUAZZE (7 TASZE 1
Feslh wF=2 10 o0 s 00 180 181 b 88.2
B2A 8%
NEZEkool AP, AREZE %5
ERe S e APFEE T 195 954 349 263 b 82.8
BZA 3%
TAEZE 90 BEA 10% 63 79 149 203 144 b 90.6
Fhekal 0 265%, B ZA3% 53 74 235 164 158 b 89.7
S 88 1964 1506 1124 1531  a -
* DMRT(Duncan’ s multiple range test)<0.05
® 12. 2719 Huto]gofo] tst /75 HAA Al EIH(LAAE)
ALA A Z=E(%) TR WAL

AN 7715 AAA IR

@) I¥E IEkE ORE g4 OWRD (%)
HEEE 90%, 224 10% 107 31.0 324 28.4 30.6 b 82.1
7FA Y 65%, H2A 3B% 108 24.1 31.3 21.6 25.6 b 85.1
LEAAFEE 10%, INFEE
10%, B4 80%
NEZzEe A 40%,
ANFZ= 25%, B=2A| 35%
=R 0%, BR2A 10% 98 13.0 15.8 15.1 14.6 C 91.5
A 110 207.9 1575 149.1 1715 a -

106 12.8 14.7 9.0 12.2 o 92.9

107 18.5 16.2 17.8 17.5 C 89.8

* DMRT(Duncan’ s multiple range test)<0.05

F 13 A, Huto]l o Fr1sAAAE s A A (LA )

oFaf| g =(0-5)

X & A e e H I
HFEE 90%, 2ZA 10% 0 0
LA FZ==E 10%, 0 0
INFEE 10%, BZA 80%
/\v]l?iﬁa]a]'_?_%]_ 40%, 0 0 k3| gl <
AT FEE 25%, RZA 35%
IAFEE 90%, HZA 10%

T+ 2 2 U65%, K ZA)35%
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woolAMelol ZA M E s 219 kol Sol FUBUAANR HREE, IAFEE,

NEHOY ATVFEE, QAAFEES Nt

5. A&EF

AN EEY71 9. 2024, A7) W HE B 2 gAY S1EA S,
SENEFH. 2018 FFFIAY A - ook ARAY,
MIATHE A BT A 2025 A2 A8 78 953 Ak 2 P vw

S

A2 Z-&A=

o clFuEle}l BAY FAE 5 f71%
o cFulelel LTy FAE S
o dAI o} A HE WAL S5 7]
0 B/Y Huolgol WAE 5 A%

AN (G528, 2024'3)

715 AAAN (Y528, 2025)
AALAN(F g, 2024'F)
AN (G528, 20253)

2 of do @
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A 2 » |Aded | Aurd| 0| O
715 i 2 sgdT | ogd | Ay | - | O
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