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ABSTRACT

This study aimed to improve the commercialization and export of grafted cacti
through the development of high value-added products and export support. Cultivars
bred by GARES were grafted onto large rootstocks to enhance marketability, and
on-site export constraints were identified and addressed. Cacti grafted onto
Myrtillocactus geometrizans and Cereus spp. rootstocks showed higher consumer
preference than those grafted onto Selenicereus trigonus. Under indoor environment,
the Echinopsis chamaecereus cultivars showed lower ornamental value than the
other grafted cacti. Ornamental value ranked as lobby > veranda > office.
Acceptable ornamental value was maintained for more than 7 months in
Gymnocalycium mihannovichii, Astrophytum spp., Echinopsis chamaecereus, and
Rebutia spp. in lobby and veranda environment. In contrast, the ornamental value
of Echinopsis chamaecereus and Rebutia spp. declined sharply after 3 months in
office environment. High profitability was obtained from Myrtillocactus geometrizans
and Cereus spp. rootstocks, supporting their use for premium value-added products.
A quarantine pest and disease management framework and training materials were
established. Application of 15.3% urea effectively controlled weeds and prevented
production of Oxalis corniculata without causing physiological injury. Six pesticides
were selected for pre-export dipping, and the optimal protocol was sodium
hypochlorite 4%, 5.5 ml/L for 5 min followed by a 10 min mixed treatment. This
treatment caused no phytotoxicity or pest and disease incidence for two weeks.
During export storage, silica gel 50~100 g/box reduced scion and rootstock defects
and increased the proportion of normal plants by 17.7% compared with the control.
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A nutrient solution prepared by dissolving 3.2kg of 20-20-20(N-P,0s-K,0O) fertilizer
per ton of water reduced nutrient solution cost by 22.6% in the hydroponic
cultivation of grafted cacti. Trial exports of grafted Astrophytum spp. and
Echinopsis chamaecereus secured new buyers and supported contract cultivation.

Key words: Grafted Cactus, New Products, Export, Quarantine, Storage, Hydroponics
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AdollA E714=83 gAY F A% HHolY & =% #H7IE WA

o=
Qo QA FE ABHE M SIS ZE2aagsic SeAs
A FA5AT FTUoE £58 HBAARY HERYE/H e, AeRE]H
g S Al A ol rSEUE oA E o
Er ol FAZERY ARFHAE FAAZ FH
ot A8 5t=s }Jlo}ﬁit‘r =3 %—@l%v Q47 Aol B 2714897
= FEA S o} FALERY WG4

% X—i%%%ﬂi
EdA o dF

z= &X} A ES S8 gA
T2 FIAY ZFEFAY
E@%-Eﬂ%i-ﬂiﬂ 1 l°l BlR=od 711%*# HH% A Al oFsf|Fgo] 747t 23.59
47% 2 7783 100%% Fob AR&ol FAFsIAT. 1y AEZH BAHOE Q4]
g9 EL l4vivE T3S 24 15.3% &9 g T 3047k Folnto] HAHEE o
WAEZA7E PRI H 6), AT 8Y7tA HEMAAZ] AyAls FEHA
FATHZH 7). Holyre F3 A EE uEEo g4n g o My I IR
2EY 22 ZHA] AEEE 54Tl Ax BHE U ASE B, o
o] T2 M F7180 84 Az F2AA e FTA gak WAV 7t Ah
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9 6. 84 15.3%9 A=) 2 7‘]!"4 T 30A1ZE SBolvt AFE(S)

O™ 7. 84 15.3% AED) 2 A F 8 Aol AHEF FEHAF Y55

=

T AFAJIAY HallF WAA JALFS I7IEE V|Ee] BEH, w2
= AEA 15, 2NA 8%, Helicobasidium mompas A 3%FE HE3 A
10 5 ofAE AEstd JA == EFAY sfiof st 5 F2HA7 A S
AR 4A &k ol RAANE FF AY A5 ADS s i oFA 36F
o tis PLS &% °4—.— T4 ﬂﬁl T &old, FEAE AT 2 Azt H

1 5 % 6% 4%‘6]1 Z‘Xlﬂﬁl OPS’&‘\E} HAAAE Ay Ad=E okAdE A
PHe A5A duEdelE 05 g/L, HelEZE2gE 016 g/l ¥ ZEEFHYUd=
0.087 g/lL &8 2% H A, Helicobasidium mompa *r+A 2otFLAMIEF 4% 5.5
ml/L 58 A & A goyolEwd 1 g/l 10+ A, Z23 3= 0.5 g/L 5
B AR 2837 JAAX] WS sodium hypochlorite 4% 5.5 ml/L 58 A &
AEAA £ 108 JAAAYARAH, S 2573 oo} Halz dgol flAT
(% 12).
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# 12 RERE FF A9e A% AFALE BellF LA ofA AT 2 A g

AAY  FAAANHE)

2 F42 FEAE 4 o =g 7
N F710A Hu B o] E 0.5g/L. 2
2A5A) = ot
HeUsEolEA HeolEExzg=  0.16g/L 2 AR A &
A1) A e ER Fz=HAug=  0.087g/L 2 10 253t Wal%
Wl 2| v = A Bl e ahjol Em Y 1g/L 10 Ty gl ofsj
=t A EgEA RA-RMEAN 0.5g/L 5 RS
o AP Zpold AU ESR  0.22ml/L 5 5
J AeH . fEARER JE, D AFEAMFHE(Helicobasidium mompa) HA
ABHAY AT ANS B FY P4 D FLE A8 sk A
=8 TIETE FEY FEE ZARIATHE 13). A EE J+9 F47% T4,
Aok ome) AAZF, U A% T FAAMst A=A oz Hed, o
5 ARe EFANIE 7P @A, diE S gtolddA vt - ekt ol
Aol FE FH AA IFS HAE AAReH, Y F£= V=] FAN
o g2e EAule 2ol £AAE Qs BErE vol FEA R AV S A
3 AER J1F0R S oldAAush 2ol AAAME s thE A} ghol 4
Fo RAFY BAMel Ak WM £ FAY T4 em, | AEs T

[©)
— =
AS 24t F4 24 7P AdsE At S A A A 2 7HE A

® 13 57 A £E24 Y74 ALY 4 F4 v
= == =. = Zq_l:lz =
- _E’;_;l)g ?;_;)7_ A’%‘ﬂ]'&(g/—r) %: —l—‘I:—”ﬂ . 3@

T73 35.0a 26.8a 15.5a 18.9a 34.4a 2.14a 585a 097 434 531
rol¥e}  279c 194c 79c 12.1b 20.0d 23la  292c 079 362 4.42
FA7d 30.7b 22.3b 10.7b 17.3a  28.0b 2.30a 4.66b 075 430 5.05

E¢f 25.6d 22.1b 6.5d 17.9a 24.4c 181b 4.62b 033 362 3.9
/b AMPPEEE U HBHAFE 507 20058 EFF el 4R A

7V 0, 50, 100 9 150gE Aeislel 424 AGA AL} W, FE 5 Al
AE 9%e THEE] s !
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A2 (Choi et al, 2004), &&7|Zto] HW 459 A£QFHEE A £ 45U A EA
FAS AR TGE 14). Aol w2t xtol= Aoy A A=A HlEo] A
SA 50, 100 ¥ 150 g/’dAF A glollA He+ 76.13 73%=E T2l B 58.4% ]|
=tk Ag7HA 50, 100 ¥ 150gs Mg A R ARV T B EE
18.1~18.6C ®HHF+=d], HF JUESE= 82.5%, 83.6% % 82.8%= Xz 88.7%°l
Hlg) FiFE7F Ao 6.2% 2tk A7 F A AsZFS A2 50g A8
17.2g, 100g #12] 28.9g, 150g # 2] 45.8gC. & A gl Fo] Z/1ed+2 ASHE =713t
o Ao v e A A EA S Havt ol E Fete A FE EAEHUL,
A AGA A AT tiES AE AEVE AR Tl fAEH tiEo] £4H
Ao 2 Ko 7o Fj4do]l dastgth

(e

£ 14 FAEAAR 18C AR 459 F AsA Hed AEx 2 9n
- A% Az 8% o= 23
g]ﬂu% A /i]%oﬂ] AEA H&(%) AEA HL%) .
Az @ ¥ wa o pzr T ¥Y
7 40.9 25.0 4.5 - 13.6 15.9 - 100
Zrol 36.4 - - - 4.5 2.3 56.8 100
T4 g A=A 84.1 6.8 2.3 - 4.5 2.3 - 100
EQF 72.1 7.0 - 20.9 - - - 100
3 58.4 9.7 1.7 5.2 5.7 51 14.2 100
7 63.6 18.2 - - 18.2 - - 100
ko) g 72.7 - - - 2.3 114 13.6 100
50g/d A AT 77.3 15.9 - 2.3 4.5 - - 100
EqF 90.9 - - 9.1 - - - 100
3 76.1 8.5 - 2.8 6.3 2.8 34 100
7 72.7 9.1 6.8 - 114 - - 100
ko] A 70.5 - - - - - 29.5 100
100g/7d = A+ 75.0 25.0 - - - - - 100
EQF 86.4 - - 114 - 2.3 - 100
B T 76.1 8.5 1.7 2.8 2.8 0.6 7.4 100
7 86.4 2.3 4.5 - 4.5 2.3 - 100
Zro] A 37.2 - - - 2.3 14.0 46.5 100
150g/%2F 4247 84.4 6.7 - - 6.7 2.2 - 100
EQF 84.1 2.3 - 13.6 - - - 100
B I 73.0 2.8 1.1 34 3.4 4.6 11.6 100
) JERY /Moy, B, Aedruy 53 fAF 2
> ks A4 shrel Aol A A FEAH @Ho| 9lu 5o EEYo| A
£ TE BEY, 248 53 fAE 34
boubd, £k gAY, dedRgy 53 aAe Z4
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FEA EAPE AL 98 AA Re] FRAAS BelF U o] A
AEE ANHAHIY 8). AAFL B7F Y4E 57 WARE Bgo] sty 4
A 522 Aol W) AANE YT 5 A= FHo| Utk w=@ AFe] B
2 mAom Ao oF &4 WA, ABA ARG i D A4 SF) 2, A
A Al 8 #UF AEFY FA, FUT A Sol FelP Ao FEHAL

Amn | on [ oows N oaw )| e [ i

99 8 528 2ed 7] ¥R AAEE) D AR =R

2) A== G NE=ARRY ZAF R A e =AY

Al M A A F SRS o] 83 FAA | s0] Ftel| BFEo]

$toHLee et al, 2012, Lee et al.,, 2016, Lee et al., 2020), F7}e] wjFd =7} A=

E B Hl& A o Aottt ol MU IS AL F e T84

159 &8 7|&S /MNEstr] 98l dAi-<dx-71g] dako] 20-20-20%, 15-5-15% =
5

us

4-25-35%9) AT 84 mEsh Melguje] An] 11-8.6-18.2%5 FAR 24
M9l 12.3-10-20%2 ERE 584 WE 5 459 AU FRANte] vg By &
g vastgeh AAAME A FEH MEY Axe] PaF WFY s

EC 2&4<S st st 9).

6 4
[ ]
i
EC ? EC 2 L
2 [ ] [ ]
(ms) ® (ms) °
0 0
0 05 1 1.5 2 0 1 2 3 4 5
A1) ol Hlj B 20-20-20% &4 ¥l 5 ke
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4 4
3 ® 3 °
EC 2 ° EC 2 °
(ms) 1 o (ms) 1 o
0 0
0 1 2 3 4 0 1 2 3 4
15-5-15% &4 ¥l &5 ke 4-25-35% &4 vl =5 kg
4
°
EC 2 ®
(ms) o
0
0 1 2 3 4

12.3-10-20% <84 Hl =z (kg
I8 9. AL Gy dA 84 HEY A= EC 2EFA AA 2 vsd 4

Ustsh WiEt FEHAL 7 ALMT Aelste] 24T Mg eFee] ECE 240, pHi
7.08°1 ot Al# F8A4dv| 59 ECe pHE 20-20-20% 3.2kg/MT A |7} 2.39¢} 6.21,
15-5-15% 2.56kg/MT A2l 2.413} 6.00, 4-25-35% 2.20kg/MT A 2]+ 2.403% pH 6.22,
12.3-10-20% 2.56kg/MT A 2l= 2.413} 5832 AJdAujFda vluA] ECe 4.0 &
o2 Zdsgoyt pHE 5886220 W2 Ao 1.24% @ity Ay wjokeo]
HEE As aSEE AEEe HAAg ta Aolz} JUTHE 15).

7|
—
o
>
o

& FAA Wl HEEA s

(&¢9): mg LY
A ¥ NH-N NO-N POP K Ca Mg Na SO, CIl Zn Man Fe Cu

w188 255 17 307 164 406 9.9 190 2 10 0.7 1.4 0.0
20-20-20% 905 150 272 483 1 16 132 103 4 19 06 15 0.3
15-5-15% 234 304 67 413 94 334 137 2 20 23 12 26 0.7
4-25-35% 214 6 235 614 1 6.0 181 109 312 24 13 7.6 1.1

5 12.3-10-20% 28.0 212 126 453 84 233 15.7 28 114 25 11 41 09

1006 o 2025HT AJEGITETIA



Al Fl s 84 VRS Helstel AMY FY L oY FA PR
s 716 2 % 1739 2otk 374 JAFAHJIAZAS 84 HlE 20-20-20% A
g9 FEANE EF 123-10-20% A FE, ATF, BT YAF, FEHL]
Al Aol Msh S BT BERA ARAE ARE FeA
8 20-20-20% Aele] T2, Tn W ATE 5 Kol Mg msf S5atg
T FEHES SN o8 MBoR 3 ¥ T ABHAY FAAN
g ARG oA Fo] AL WRE 20-20-20% £ MRS ALEA
£ 16 A NP AeE FIFE HBHAF S

- FE 73 A7y AATE@D AN B AES

mm mm G5 =7 gE 71D AFED) 0%

A7l 30.1b 196 7.7a 82b 203 120 3.6 73.8a
TE&A¥E 20-20-20% 319a 21.3 89a 11.0a 18.6 104 2.8 65.0a
T&4HE 15-5-15% 3l.3a 20.2 85a 10.]Ja 20.5 109 3.0 56.8b
TE&AYE 4-25-35% 29.1c 188 28b 7.2c 195 133 42  48.3b

T84 s &% 12.3-10-20% 31.5a 20.7 89a 10.6a 19.2 108 3.0 60.2a

A A ERE A7 30mmAA] = A5
> #F3F AAF 4H5YREH 1335 #FA AWt T B 35

£ 17, 27A el el ETE ARAAY 4%

A g TEmm )  ATFFONF) BEFSE%)
R AR R 36.3bcd 23.6bcd 12.1bc 71.3a
TE&H 8 20-20-20% 39.1a 25.4a 22.9a 79.6a
T84 8 15-5-15% 37.2bc 24.2b 12.4b 77.8a
T&H 8 4-25-35% 33.2e 22.7de 6.1e 62.0b
T&4Hs £ 12.3-10-20% 37.5b 24.1bc 11.6bcd 81.5a

# A7k AHLRE ZALA7A 7D

HEHAE $77h 484 WIR0-20-200% Wl e A7t zAs A48T o)
AANE BAY Az dAggd 79} AS vl 22.6%9) v AT T AR
oHE 19)

YlesHlzd ¢ 1007



Q  Sopg EAKY ZHat - VI MQ%

ro
o
_l:|_
Ho
itd
o
rf
4J

518, 584 W R(20-20-20%) & wjF =S BAA
FEA WIR0Q0-20-20%) G vl ATE Az LA AAR

+£43 a4(A) o]e]& 2 4B)

O 1=+ Hlg: %54 7234 O Z71E+= ol vlgH] A7t 45949
- i A2 32417 X 22,4604/ NT=T2H Y | - Aokl 6,65 %3.63] x2712=1,7114Y
* A ZAIZE 105/3] x1938], APegRI(EA) | - 8A4HIR 6.6= %2.83] x27]3=1,2523 ¢

AlB-A): 387 AN g ARE 1,711 thH] 22.6% W& d3H

% 102 AWM EA 600m°) FFF4 3,004 2712 Al 71 E

3 FEIY AFFS T
TE g AdFEFoE A
oA ot NS HAHst &8 FF T 5 LA FE 7HsA S
oh 20243 AR 54 E 9 THRE e-WEUS ARt AJG2 v= CAL
871 miolof, 4= < s
202530l ATa &V BERO] T 459 FERES AFstY d=8iEed 54
o8 &gt wESJAHIH 10). e-HEHT =S &8I THE AH v
E AL LE, IR, FFYI0F T 7iARSE E F5, @7F 52 dolsiiaen, o
N FE AT A4S 17EF5S A2 T8, vdds
1A FUS sgstdnh 20259 119 AslrEA=x3y
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Egol(Z= 1) Aviet 71 AHEHN(EHC ) Azt A5 FHE vwg ANz
19), $¥14L =59 F59 =92 AwiA 7 2 3] 33 ATt gRe
W, AT HEo] ot FHo] ¢ttt 42 T8 F5 Edo] Auirt
TaL, TE, A 3 A FEo] Aa AEF WlEo] wof FHo] st
ol# 3 AA=RY HEAIG A FFANS e 22 FFS AHsho
SETALS 22 AW, B2 Eo] Aujsty el AAste] FEs= A

=

319 HAEAJDAE A AFAA el mE A4 F 1209 S 3 F4d v

A g P 5=
=7 e
& B4 1A BE AED
:ﬁ'_a —ﬁ_% ZH HH ‘a :|1 - :I:L% n ﬁl% %, % % [e] %
I . O g P W 6 %
Z21? 459a 263a 7.7a 10.7ns 940 4.0 2.0 0.0

sy “EY eoo) 4360 2490 260 102 840 140 20 00
°% gogq TP 4322 2642 13b 110 840 140 20 00
ST Ede] 392 262a 05c 88 833 146 21 42
woy 291 4760 2710 81b 131b 860 60 80 740
qa  E#°l 547a 3lla  14la 199 944 28 28 917
S gegq 287 442> 262> 17d 1260 760 180 60 180

Ed o] 52.4a 30.8a 5.5¢c  21.0a 88.9 83 2.8 86.1

JER L SR Ed ] Al D> Edel: AHEC] Au)
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4. A8

HAEALR &0 Sl A FF3 A7 74 §4 F5& 845, 94
25 e AJR tEo &t nRIPHA] AFECR JfEetal, & U s
Aall FEHAAE +Fste] FRNEE EFsto] Halls L Fx WA, F24
o AAAY, FEAF D Wgd A 5 dsrle TR & TR & F3
ST

7t $4EF 2Y gug AP 4ES A7

D 2 AN 2L B0em B R A5 QA el HAgel T A
Bk ggel Aol $shsint.

2) &0 o HEE 2A A% 4H % Aol HEE} Bghom, 4HE B
E U=olM duEoks A4z % P JEo HEEs} Ech

3 A DA WE P F7HES Fel el wdshe o ws) Egtom,
Au) FAEEE AFFA 81.2% > WD 62.9% > EH] 50.3% &olA 1, Z}Etﬂ
25 4H 114.3% > #lEE o} 64.8% > of~EZIEF 55.0% > BIE 33.1% &
o2 UEh} AAT % 87 Wstel 714 Nad A5olgit,

H A AN AaE BAAAE 26 > WMDY > AR wo Srags), W
Brhst ZulE BT AL ol fAE W AREe A% PuEo}
o BYAZE SN % IR TLA P AR 4TS @ik

il

5 028 FEI %, BujEst R ANFEE 1A ZAY BY 23 §US
3 oA ARES AT ARHE BN £} 3241058 F7HsHd

U &8 dRFNE A2 € ere AL
o o

D<A & T8 Wl A mE BAAAE st #d ARE AT

2) HEXAA FEA Ho|WHOxalls corniculatd) ZAY &Y HAS

15.3% &9 Aujzd A4x At Fx Ao a3t R FEAIA
o AR E FkstA Lkt

D AELJNE FEA T IAAYE A 2F, AHA 1F, Ad4A 2% H
Helicobasidium mompa 244 1% 5 % 6% d%‘é}‘}&i’, &7 Ay WHe
ZpolD AU EF 4% 5.5ml/L 58 H A & AZAdA &8 108 ZAX$Hon,

Ag 5 253 ofsf 3l WalE Tl iUtk
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) HAEAJNF 5 AZA Ag7H2 50~100 g/3A A7t Aot dige] EF
e FdarA AL HEA Bleo] FAE 58.4% thvl 17.7% S7+= A

5 &AM XA Axv] a3 ThAell o7t &4 A, A=A AR E ] sfaet
AFA A2 Sol Wt AU 22 Bute] TAA AAFS Az

6) &4 Wz 20-20-20% 3.2 kg/= WY AN SHTA HFAIE A=
Wk A g F9iv] 1.711-9/10a thH] 22.6%<] vl§ A7t

i SRR
7 lolo] BEG FHE AT B8, l2ERIAE @ 4 AWSFEL Fo A7
uloloj & Susta b Ak E FAskec

&4 H(www.kati.net). 2025. A1 +=EUAEA.
AR ER 2025, 2024 33 A MBS pp. 81-82.
574, 2012. A8 IE AFEA AV

olN Y, A&, Aes, ol 4g. 2017. A zA ol A AAdATHS4

, N GTHE A B &
AR AAE gl B3R AT, $EAETH AGSAAT/) L 944
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ojAE, olAY, T, AR, A F, o] dY. 2016. HEAJNG AH AFAA 7]

A AdAFHIA p. 687-698

FA. 2020 HEAJE 23 sAAN dadTe A AU =
s97l=d Al@AFHEIA p. 1110-1123

Choi 1J, Jeong MI, Jeong JY, Choi ST. 2004. Establishment of optimum storage
temperature for export transportation of Gymnocalycium mihanovichii var.
friedrichii and Chamaecereus silvestrii f. variegata. J. Kor. Soc. Hort. Sci.
45(6):370-373.

Lee JH, Lee HK, Hong SM, Song CY. 2024. Effect of tray height and irrigation hole
on the growth of grafted cactus (Gymnocalycium mihannovichii var.
friedrichii) in hydroponic culture. Flower Research Journal. 22(1): 1-6

i3
=
=
o
o XL
b
off
2
N
i

WlEsgrlzd ¢ 1011



TOFE ARAIY Ft - VL

Q

6. d723% EAE

(I, 20243)

A

K

(Y528, 20249)

g (PS8, 2024'9)

A

H u(F 528, 2025)

b AlGA BE EINGETE, 20259)

jze]

ol

yAO

i
)

ﬁo
w
=
<

—~
o
T
Hr

"B

fro

e Al =84 Hg &8 a3FeZE, 20259)

Xl o
pt

d

O

pUze)
B
ol

B!

E%OO_OO

MmhA/_“_OO__
W

UT .&O _ZT _ZT a _rE

Z rELEE

i3 ﬂynﬁev_ﬁm_rjxl
T <

B ﬂ_oﬁt_ﬂoﬂﬁo
K| ® & o

© oo T N
|w =z =W

|| T

< BB B OB OB
M |5E BB B B
Holdo Ho Yo Mo
44+ 4 4
gy oz o o

r

i
X0 mo X0 KO
2y WYYy
~

H_—u_ vawym//////

L i
Mo

= HB

= 2L

WX

T e b B

< m.,_méawe

2026 AT

1012 2



