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Abstract. When it comes to single node leafy stem cuttings of rose (Rosa hybrida), environmental management such
as air temperature, relative humidity, and light affect productivity. In order to investigate the effect of air temperature
and relative humidity on the cutting success rate and rooted cuttings quality, a transparent airtight box was used to
implement a closed system. We have also tried to find out the most effective photoperiod and the number of leaflets in
closed system using artificial light (white LED, 104.0 umol-m™-s™ photosynthetic photon flux density). The first
experiment was conducted for a total of 6 weeks under 4 airtight period conditions. The number of roots and longest
root length decreased as the airtight period increased. But there were no significant differences in the survival rate,
shooting rate, and rooting rate according to airtight periods. In the second experiment the results indicated that survival
and shooting rate were significantly affected by the photoperiod (0/24, 2/22, 4/20, 8/16, and 16/8 h), the number of
leaflets (0, 2, and 4 leaflets) of the cuttings and their interaction. The survival rate was the highest in the 16-h day length
and 4 leaflets. By considering survival rate and shooting rate with energy efficiency, the 8-h day length and 2 or 4

leaflets were judged to be the most effective.

Additional key words : IBA (indole-3-butyric acid), PPFD, photoperiod, relative humidity, Rosa hybrida
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o] a]sfjok 3t De Hoog, 2001; Jeong 5, 2007). 35
G52 37 GABRS ol o] SZyIgkEA vapor
pressure deficit, VPD) & WF| SARS: 7HAA]7| 3L HE 77k
A o] A== Z1E W8] 917t Ao]tl(Fordham 5, 2001;
Harrison-Murray 2} Howard, 1998; Loach, 1977; Luna,
2009; Rosenberg 5, 1991). AFo] 7140 2 52 BAlsH
= uhglolu ], 2 50 K40 o] § 57| Bl 2t
ofl= AEa i 2 HI A Al Al AR A ot L
0 H(Kozai, 2007; Park 5, 2013; Um 5, 2009), U3
LED AlE-gA-8 883} Phalaenopsis, Echeveria 5 3132t
E9] HA A4 =885 31 QJti(Kim 5, 2018; Min and Oh,
2020).

Journal of Bio-Environment Control, Vol. 31, No. 3, 2022



g+ 717 29 2 &
AR =l Al E-8-5to] Bl E S A=/
o, FHAA|E u|AEQ} Z T AL -85k AT E
357 Mz AR 9ol 1] ES ARlstol Walstoielhud g
o B9 HARBK= HAlS =2 AJ835k7 9tk Ohira S
(2009)& Auba A Alof] m]AE A|2Ehe o] g4t Zlnck
B SR ] A A o] 83t Alo] Lo o
& & w7 wekcha 349Ich Lois2k Donald(2019)2 A¢
EE100% 7P7bo] SRS H Q= glom, B3 27 of A dt
o] FAEI Ul P Bt w2 | 7F B agivkal kgick A
HALS Wu|5l= Hllo] 7HHS I H]8-o0] A B o]A L
QUAE, 2HA3] Y| 7} B 7] grol i =7t 7| o E o WA
U 714%1 & BAF =8| S Akedge] ofsf vld WiF-2
E7}ARSSH= 247} Itk Lois2} Donald, 2019). £3] o] &
.]o X}Oﬁ g ] Sl = °3EH4 /U—E.H]—/UO] J_ioﬂ o]
TS ol B AYEgO] v ek, AYsto] Uit LES U

—_

7)ol e gule] WalAkE WA B8

W) 7171 0hE A A F BT B 48 S Balelo] W) 717k
& 2ok el v shglom), wal 71 et 215 2o
A 7P 282l 4 (leaflet) 2] 7=} 33527 ](photo-
period) S T} Aol 4] 2 AR G845 Qe

¥ 3 sk

4

Mz o -

1. AE =

A& g2 Au|(Rosa hybrida)®] ‘Maisie’(Diimmen
Orange Ltd., the Netherlands)E AME-31ATE A A3 =
W8} 214 €14 2)(De Hoog, 2001; RDA, 2021) 2229 2] 7}
2] 7k 5910 5w mhe) & AR Sle] ol 2ol H o, Al
71 % Z0]7h 5 6em7} EE2 Tuht 2 ZAs9ck

& SlA|qt Fo] 5T - 1o 3717}7471“’40]'0% .Tl/\]-—gr 2. dHM= 712t o AgGs 9 EBFT(9 X2
o] sobxict. Au] A O] AFAYLES SlelA= g Z o) A 717 | 7|10k 155 2 3 L6 R
ST A o AR A i
2] 2710 215= Ao 37t 83t ol v A At SHOA & e 7R 4700 AgTRE A =8 A AT Al
2gk Zo|tUm -5, 2009). A A= 20ppm IBA 8- Hof| 1AIZF 2R = Gl sl A/
whaba] 2 Aol A=A | A0 o H-& ST 7] 2 Zejz 23 3(polypropylene) A E = wHEo1 %l G717} Q)
7] &5 B ZtAE BAE 0] 85 WS 2-8-5}0] L =1 9kA(455 x 600 x 190mm, Changsinliving, Korea)
301
i %J'I]#'lﬂl‘ |
Eof T T T T T T T 1 1
2
=
‘3 10
£

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

time

501

Relative humidity (%)

251

100 L L s £ : = | |
I_'_I_'_l—!—4 T T . 4 T l_'_;?
751

R ————

T

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

time

Fig. 1. Air temperature (A) and relative humidity (B) every hour in greenhouse during the experiment. Center line = median; box limits = upper and

lower quartiles; whiskers = 1.5% interquartile range; dot = outlier.
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Fig. 2. Average of air temperature (A), relative humidity (B) and light intensity (C) every hour inside the closed box during the experiment. Vertical

bars mean mean + SE.

214

Journal of Bio-Environment Control, Vol. 31, No. 3, 2022



Wl Z%h @4 W FEIl) uhE gule wsyE w B

Zaot U o

. 2H 7|1zl e AE EEEn Bo A

“‘Jﬂ 717t g AR RO AEE-S 15 U S Il5eh A
2ol A 61.9% = 7Hd A eyt om, WH|7|7to] dofds
5 el woiis Agelnonh $A %94'}&%1
Rt Table 1). Am| AHZEH Alo)| A & 7]7}
HEE100% W= §-X|5ke] A& H]ﬁm} Hil A9l
ot dHjet 75 Al glo] SAIAIAIE A2 et Jung &
(2020)9] AR = thT0] L8] T9% A e

o ol E% Ao} hx] U SRtk whitolet sheick
Kim 5(2021)0] Ao 4= 2:910] s}t Ul g wo}

RE80] 60% OIS Ao R
AFE3.0) MR AR HAE-S o] 71710 nfet st
#] gfot e chEA| et 0w, 91221 ol gigiek. Al
ZHUPBETHEHTR-0) B 717F84.7%9196.3% & o
1ghon], BE Hejol A wiigo] AXAYETE £

UERY A3 A--Aaket fAkskItHJeong 5, 2007; Jung
=.2020; Kim 5, 2021). AlZ0] i 7j4=2=1.07) Y91
Bt Zol=5.9cm Yol 2 el o W] 7|7t tE {0
2toli= AATKFig. 3). 1Lt Alzof|A] BhAY o?zk o] =279
oAM= 62 A 7|13 | A g tol A EAs] 22 A2 &
18k 2= ¢JQlTh 13 W] A a]TLe] A ¢01]A1 A= AyEE Q)
o] A7|7} & FF0] A A7|e}hHIsate o 65 U] A2t
9] 9l A7)= & FFoll vlaf v~ 2kt Fig. 4). o= 4=<=7F
2 HEolA e HEESE 7]Fel 74 7]E It
A7) A &2 70 $lo] Zobslthi= Fordham -5(2001) 2] &
112} AX|5FSITh Brewer2} Smith(1994)%= ¢l o|&o] &t
A& FIE AN FuFo] fragitin Hiskelal
Ishibashi®} Terashima(1995)+= #|<:2|¢] 91 2] £7]= 35}
Ae vbslsle] JuRlo] Zasitha STk

HO| UL AL WH| 7]71o)] GRS vk 7] o 7 Slolg]
CKFig. 5). #e] 4= | 7|7to] ZojAeE adh= 2
2 U o w 7R A et #ie) o] o] gt 15571 )

Table 1. Survival, shooting and rooting rate of rose cuttings with different closed periods after 6 weeks in greenhouse.

Closed period (weeks) Survival rate (%o)

Shooting rate (%) Rooting rate (%)

1 61.9 83.5 98.4
2 52.4 789 100.0
3 495 85.2 91.6
6 43.8 913 952
Mean 519 84.7 96.3
Significance NS NS NS
NNon-significant at p < 0.05 (n = 3).
3 10
A B
~ 8 1
§
wn 2 7 ~
2 -
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Fig. 3. Number (A) and length of shoots (B) according to closed periods. Values didn’t show statistical significance at p < 0.05. Vertical bars mean

mean = SE (n=23).
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Fig. 4. Comparison of rooted cuttings with different airtight periods for 6 weeks. Airtight for 6 weeks (A); Open after airtight for 1 week (B).
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Fig. 5. Number of roots (A) and the longest root length (B) according to closed periods. Values with the same letter are not significantly different at

p<0.05. Vertical bars mean mean + SE (n =3).
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Table 2. Survival and shooting rates of rose cuttings as affected by different leaflet numbers and photoperiods after 5 weeks in closed system with

artificial lighting.

No. of leaflets Photoperiod (light/dark, h) Survival rate (%) Shooting rate (%o)

0 00/24 0.0 d* 0.0d
02/22 00d 0.0d
04/20 00d 0.0d
08/16 00d 0.0d
16/08 00d 0.0d

2 00/24 00d 0.0d
02/22 28 d 333 cd
04/20 278 ¢ 100.0 a
08/16 694 a 944 a
16/08 750 a 944 a

4 00/24 0.0d 0.0d
02/22 278 ¢ 50.0 be
04/20 444 b 68.8 ab
08/16 833 a 100.0 a
16/08 86.1 a 100.0 a

Significance

No. of leaflets (A) ok Rk

Photoperiod (B) *kk ok

skekok skekok

A xB

*Values with the same letter are not significantly different at p < 0.05.

#xxSignificant at p < 0.001.
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