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Abstract

This study was carried out to investigate the controlling effects of volumetric water content (VWC) in
amedium consisted of peat moss and perlite (7:3, v/v) on the growth of mother plants and occurrence
and growth of daughter plants in ‘Seolhyang’ strawberry propagation. The medium was treated with a
solution of 20-20-20 compound fertilizer (20-20-20 + 2MgO + micronutrients) with the concentration
of 250 mg-L™" N as a pre-planting fertilizer. Each of the square shaped containers [64.3 cm (L) x 23.5
cm (W) x 17 cm (H)] were filled with the root medium and four mother plants were transplanted, then
all the containers were placed in a glasshouse. VWC of the medium was measured by GS3 moisture
sensor and the treatment set-up points in VWC were 30, 39, 48, 57, and 66%. When the VWC was
lower than the value set in each treatment, the nutrient solution was supplied for 5 minutes. On the 110
days after the transplanting, the growth of mother plants as well as the occurrence and growth of
daughter plants were investigated. The growth of mother plants in plant height, fresh and dry weights
all indexes except leaf width and SPAD value were significantly influenced by the VWC set-points. As
the VWC set-points were elevated from 30% to 66%, the plant heights, petiole lengths and fresh
weights tended to get longer and heavier. Petiole lengths in the treatments of 57% or 66% showed 4 cm
longer than those in the treatments of 48% or lower in VWC set-points. The elevation of VWC
set-points also influenced significantly on the number of daughter plants occurred from mother plants
and their fresh weights with the increasing tendencies. The drastic increases were also observed in
number and length of runners per mother plant when the VWC set-points were raised from 48% to
57%. The amount of fertilizer solution supplied to each plant per day increased drastically when the
VWC set-points were 48% or higher compared to 30 or 39%. In conclusion, the higher the VWC set
points, the better the growth of mother and daughter plants. However, considering the nutrient and
water consumption, it is reasonable to control VWC set-point to 57%.
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Shri Ppsto] AlEA 0] 771 Y4 ke HAE o 246k ZY 3uE HX A A Gt om GS3 AAE AAIsH
ChFig. 1A). o] 1107 AHliet & =0 A% T12]10 Ay 9 2R A5 2ARsH{Th(Fig. 1B-D).

AE 2] SlaF A Slo] iE GS3 E A A (Decagon Devices, Pullman, WA, USA) 2] Z2%) HSIE n}etslal B Ao}
%™ Rhie and Kim(2017)2] {# o] whe} 285t ik, 2424 5 S E O] 32 GS3 AIME 252 % Loggernet &
ZI3(CR1000, Campbell Scientific Inc., Logan, UT, USA.)& AF-85t0o] XAt I & A E o] 4-Ho| Zoj50]
BRIl 30, 39, 48, 57 F 66%°] FEEH 587 AFPprt HeE TR IS 255 0H, Holg 27
(CR1000, Campbell Scientific Inc., Logan, UT, USA.)E AF85lo] Hlo|HE sttt Al 5 Kristalon Lilac
[20-8-8+2MgO-+micro, Dof Ltd., Pyeongtaek, Korea] ¥} Kristalon Green(18-18-18+Extra micro, Dof Ltd., Pyeongtaek,
Korea) H| =5 g4 & 212} 257t o] S AQFR71A] S8 w5 AMISIAL, Bl =89S 35 W pHO EC= 2421 5.8 9
0.6dS-m™' 2 X5t AHIE $Iet Al 57 H|B.9] AL o33 Z94Th: 20-8-8(%), NOs-N 6.8, NH,-N 13.2, P>0s 8,
K,0 8, Mg0O 2, SO; 25, B 0.05, Mo 0.002, Z#|E ] 0.005, ZH 0| E A 0.05, Z&|o]E 710.03, 0| E o} 0.01;
18-18-18(%), NOs-N 9.8, NH,-N 8.2, P,Os 18, K,0 18, B 0.05, Mo 0.008, ZA&|°]E 2] 0.02, Zo]E A 0.14, AH0|E
7F 0.08, ZFolE oF4 0.05; $4H]=E(g/100L), KNO; 25.88, NH,NO; 11.69, MgSO, 13.06, Ca(NOs), 14.76,
NH4H,PO, 3.74, micronutrient mix(Nutrichem Kombi-F, NU3 N.V., Industrieweg 20 B-2280 Grobbendonk, Belgium) 10.

84 1109 & 2 A, Ay 5l AR o A gl o] et A 2AMS SHAOH Lee et al.(2014) 9] WHof whieh. A}
FE2 0 2AF 22 A% SPAD FH(SPAD-502 Plus, Konica Minolta, Inc., Japan), A AAST AES, #u &
33, YR A0 59 R Sollek. BT AL 220 §718] FAE § FoIA 71 2 508 SRsg0n], AT
PO= FE4 dFe S BT QAR HEF2 AX7[E 75°CR AAoto] 24 AR XA
v, Hel 7 ] B3 Aok Ao A oo g HEs Relelgie, Bl 42417

o] 8110 2 nhaf3l RS 20mesh A2 SIS 5 A0} ABA] 27)914 G B4 AR§ Ik SAE

O

Fig. 1. Mother plant growths and daughter plant occurrences after transplanting of the ‘Seolhyang’ strawberry as influenced
by controlling of the volumetric water contents (VWC) in the peat moss + perlite (7:3, v/v) substrates. (A) 36 days
(beginning of nutrient solution supply), (B) 48 days (runner occurrence), (C) 78 days (daughter plant occurrences), (D)
110 days after transplanting (daughter plant growths).
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Fig. 2. Regression curve of volumetric water content (VWC) in peat moss + perlite (7:3, v/v) substrates as influenced by
changes in moisture tension.
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Fig. 3. Regression curve of peat moss + perlite substrates corresponding to the sensor reading (analog-to-digital converter,
ADC) with volumetric water contents (VWWC).
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Ao gobxlom, 53] AH4e] 74-¢ 84t El 57% ]’ﬂ'cﬂ A2l Al 48% oI5kl HeFEH T 4em o1 7;210133
ok o= RO frido] =2 dHIE FrAISHEA A1EA|1 Y] & Sl 7ok, AlEA|9] A F7e] edlo] Eirkal
E}O}Ui Nemali and van Iersel(2008) = _ﬂ_/\]—o]- K5 SheF QIt, ESHATE O Shrafs- 7)) fAIgh A2l oA AlE A o] A ﬂ
= Aes Y 3“57]- FAAY =R = ] E]' Choi et al.(2016a)¥}t Choi et al.(2016b)> 212+ EnpE o} H7] =77
Hj /‘] ] gha] S Al o] A1 o =2 2] A =2 AS E017] Slol FDR AIAE AFgoto] S-S ok 244 vl
N AR Fo] A A gt B §IEE. Choi et al.(2016b)~ F AT E HjZE o]-§5te] A7 0] <] 715 7 Al
SPHA] 2] O olpiE 285 919 FDR AlA €} timer systeme H| 1w 5H{T 15> FDR AIA S ARE-5He ol - Hildlwgo]
Hastol oy oy 7184 1w T2 Aol 7} 3llttal BTtk Choi et al.(2016a) 59 Ske2] 27 271004
AAtdALEF Aol A1EAH 2,000mL o] FHo ] OO O FDR AATH= A2 AF 1,500mL o] Fo] o012 A1 E
A FAHFo] 500mL A SN & A s ol=-foft 2te] 7 gigltha B sgiet, Tefu i Aol A G 51 <A
P 77| BF) S 7|08 WS T VWC 57% o0 & oS Fa 8 e o] Aol £t o H(VWC 57% &
66%31 22| ¢] FN FEol w5, Fig. 7) Choi et al.(2016b) 2] Halef zto] 7} QIQIt. o] e} o] HIHsHA oflg 553
2ol A o] $451H Y912 Raviv and Lieth(2008) 2] H 17 Ul-8-2 112{5}o] wksh 4= 9lth. Raviv and Lieth(2008)
+ A2 st AE U e 555t AEe] S Sl ofsl A& We E‘jf}c] At 77194 TS AR
OJ3t F= Qlol] oA, o3 o] SJof] FE53t Bt o] B3t shglth i Aol A Fig. 4o] LEhd HRep 2
O] VWCE 66% 57%5 A 475 A 2|9 A& U ol =7 A= QUTh. T3t Table 30 UEhd A9 & E o] 3fet
3 A= G RIFISHA Fa3E A2]olld] F7] 94 T=rt 7 A= o H, 77194 7t A 218 2ol
242 A 5710 Ydlo] E Tl Az ete). Tefut ek M SHA| =2 el = - AI5HH ZhA 2t Eio] ool A
| A5 4= glom AYE o] B8] EAIS 1185lo] WistA| Aok & A © 2 TtstthRaviv and Lieth, 2008; Sonneveld and
Voogt, 2009).

(]

Table 1. Influence of controlling of the volumetric water contents (VWC) in peat moss + perlite (7:3, v/v) substrate on the
growth of mother plants 110 days after transplanting in ‘Seolhyang’ strawberry propagation

VWC  Plant height Plant width Leaflength Leaf width If:; Il):;:tf SPAD Vf:;;‘t wl;th Fidelty
(%) (cm) (cm) (cm) (cm) leaves (cm) value (elplant)  (@/plant) (grem™)
30 393 343 11.9 9.1 354 24.8 419 58.8 12.5 0.32
39 403 38.5 12.3 9.4 34.5 25.5 424 61.9 13.5 0.33
48 413 42.1 12.9 9.7 44.7 25.7 42.1 74.7 16.0 0.39
57 45.8 425 13.9 10.5 53.7 30.0 42.0 104.4 19.6 0.43
66 46.3 47.1 13.3 10.3 60.9 31.2 41.0 1255 22.1 0.48
Q dokk sk sk * sk ok NS sk *okk sk
“Dry weight-plant height .

NS, *,**, ***Nonsignificant or significant at p < 0.05, 0.01 and 0.001, respectively.
L, linear; Q, quadratic.
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Zn % Cu -5 P odefo] s2opA A2 7ot Ao 7t QI H YO, VWC 57% oldollr] 48% ofsthet 315k =

2342 110Y FAE Y 77]0]2 FES B4 A3 Table 3), NOs-N, K E Ca 2} 7H-G-2J3 207} Q14 H 9]
I, VWC 57% oV A28 5715 }71 AA8EA 66% AHElollA 718 =80T VWCE 48% ofstz 475t galfwol
AR A2 B A2A T 4 A o2 0] YT EE Fol BA RS E W s F A G A= 90w, 57%
2k67%=2 ZAT A2 HINR P E Foll 771940 TEgo] WOt JE W 771984 S5 w7 fAAZIHL 2%
o}, Z1efu Eol91 S0,-8 9] 73 A W 557 g i o R O] ol A9 F-9lel] FAHEA] Fslof 447 8]
B P87t gotdas AR W st WobraL ARt
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3
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Fig. 4. Changes in the volumetric water contents (VWC) of the peat moss + perlite (7:3, v/v) substrates as influenced by
fertigation set points during vegetative propagation of the ‘Seolhyang’ strawberry.

Table 2. Influence of controlling of the volumetric water contents (VWC) in peat moss + perlite substrates (7:3, v/v) on the
tissue nutrient contents of ‘Seolhyang’ strawberry based on the dry weight of recently fully expanded leaves at 110 days
after transplanting

TN P K Ca Mg Fe Mn Zn Cu
VWC (%) -
%) e e —
30 22 03 0.64 025 041 140 161 33.5 45
39 23 03 0.61 025 038 249 151 458 45
48 23 0.4 0.66 0.28 042 130 160 3238 3.9
57 2.8 03 1.02 031 0.36 232 252 70.6 58
66 2.7 04 132 031 0.34 265 273 106.9 6.1

NS, *,**, ***Nonsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
L, linear; Q, quadratic.
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Table 3. The characteristics in soil chemical properties of peat moss + perlite substrates (7:3, v/v) 110 days after transplanting
of ‘Seolhyang’ strawberry as influenced by controlling of the volumetric water contents (VWC)

NO;-N NH;-N K Ca Mg PO,-P SO4-S
VWC (%) -
(mg'L7)

30 83 12.8 15.6 0.0 22 237 105.3
39 19.5 12.1 14.0 0.8 33 234 103.5
48 74 175 118 38 40 238 120.0
57 579 56 12,5 8.5 2.1 21.0 428
66 834 4.0 205 232 4.1 22 422
F-sig * NS * * NS NS Hork
L ok * NS ok NS NS ok

NS, *,**, ***Nonsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.
L, linear; Q, quadratic.

RSB 280] B WA E AHRSo] 1A= AFIA (Fig. 5) VWC 30% H10] A1 A7 7P A9,
489 ofs}e] A2HS oA 157] olsIALh. 57%2F 6% A2k A7} 207] o140 2 SolgAt 5792} 66%2] 5 el
710 S AJo]7} QIHEIA) elsteh 2 e10] 579 ol Aal7-5e] Ao} elolulo 2 THISSE AT Lee et
o Q01| Ao A ) 27 A AT AR AL, A Al S ko
B ol girh RA5ETekS A AARHE ARl AAETH 4SS T TAYFOR, ARAT WS 75k et
olch. Amo) A% 2 725 Wsle) s 27k e A4S e ulel Solg glelo] slelg Anal ki
VWCE 57 475845 nEe R B8 A1 o) 57 olals Aol 2lom, VWC 48% ofshel A2 Sos A
671 o151 AL 579% ool oF 1077h sk Fig. 6). AW WAI7} 271l whet A=A & 2 Zol} ZolA
AT VWC 57%5} 66% A7 2ol §olat 2ol7t A=) oo, ARAT dife] el Aol= VWC ds%siA
5792 o2 ] s} Eo] 7 Zirk.

- 30 ® 150
e
= S = Total FW of daughter plants
a 25 =
2 a 120 4 o Total DW of daughter plants
] i}
S 20 S
8 ST -
= c
g 52
5 S 60
£ 10 =)
] =
© 30 A
© 54 =
© -
- (e)
=) 0 - = 0
30 39 48 57 66 30 39 48 57 66
VWC (%) VWC (%)

Fig. 5. Influence of controlling of the volumetric water contents (VWC) in peat moss + perlite substrates (7:3, v/v) on the
occurrences (left figure) and growths (right figure) of daughter plants in individual mother plant 110 days after
transplanting of ‘Seolhyang’ strawberry mother plants. Values represent the mean + SE (n=3).
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 No. of runners (each/plant)

@ Runner length (m/plant)
9 4
6 -
| ﬂ
0 A

VWC (%)

Runners

66

Fig. 6. Influence of controlling of the volumetric water contents (VWC) in peat moss + perlite substrates (7:3, v/v) on the
occurrences and growths of runners in individual mother plant 110 days after transplanting of ‘Seolhyang’ strawberry
mother plants. Values represent the mean + SE (n=3).

solution (L/day/plant)

Supplied amount of nutrient

o | -
30 39 48 57 66
VWC (%)

Fig. 7. Mean amount of nutrient solution supplied to each of mother plants in every day during the vegetative propagation
of ‘Seolhyang’ strawberry as influenced by various fertigation set points to control the volumetric water contents (VWC)
in peat moss + perlite substrates (7:3, v/v). Values represent the mean + SE (n=3).

P75 Lt T[S AR 2l Fig. 7), VWC 3k A1 AR5 gdwgo] A5-3trdH= St
VWC 39%7H2] 515 B+t 0.4L/plant”} FAHE] 9. 01} 48%0l| 4] <F 24, 57% oV FH-E FAsHA 5710t 66% A 27-oA
AEAS 1117} A Park et al.(2015)2 ‘oigP E7]2] FFA] A] StolEAE[Shinsung Mineral Co., Ltd.,
Goesan, Korea]oll| EG=-RAIAE o] 8ot0] §4aks 280l o, 844230l 7Y =3H 50%04 B2 2 9]
Adero] A|Y 9otgirta Barsigle). 2 Addolie= At AP E50® Tt ov 8RS = A 4%
S5 AE S0l asto] AR ATME UERIGIT) oo Axt, s ER A Helo] EE 7:3(viv) & AR FE A
Vg G7)0] B A7 2 O Y W Aol A VWC 48% Ok AR AR E S5 4 QIGIEE $HE VWC 57%
olollA GgIA]o] FE5IH Ot 57%2 66%E Bl ol & T AT F AR AR O] RS2 T A2 TF APH U
q R AREo] 2 VWC 57%2 Z85k= Zo] Aot weeict
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T ERAL HEO|EE 7:3(v/v) &2 SR H 2| 0] S A4 eteF 2o Adep B719 FPel vAl FFe 7
7] 98l & 475 el giet. W) BF 4] 1 20-20-20 BEHBE A4 71 250mg L 2 EFHAFE] 7412 H7ls1g)
ok AFZEE8HEEA [64.3em(L) x 23.5em(W) x 17em(H)]o AES F738H - BrAT 4724 a5 g Alotal 2] 2Alof vl %]
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SHC 66% A2 T= U Bt 1IL7FAQ F| e} o) o] AatE FoolH B3 W A O 42 VWCE $A| 44 g5
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