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Comparion of Rockwool, Reused Rockwool and Coir Medium on Tomato
(Solanum lycopersicum) Growth, Fruit Quality and Productivity in
Greenhouse Soilless Culture

Cheol Bin An' and Jong Hwa Shin’*

'Graduate Student, Department of Horticulture and Breeding, Andong National University, Andong 36729, Korea
2Professor, Department of Horticulture and Breeding, Andong National University, Andong 36729, Korea

Abstract. This experiment was conducted to find out the possibility of use of reused rockwool and comparison of
growth, productivity and quality of tomatoes according to the use of rockwool and coir medium. The experiment was
conducted in an automatic controlled greenhouse at Andong National University, College of Life Science, located in
Andong, Gyeongsangbuk-do.. As a result of the experiment, there was no difference in the number of leaves, plant
height, and leaf area between treatments, and the crown diameter was slightly higher in rockwool medium, also there
was no difference between reused rockwool and coir medium. Fruit productivity showed different responses
depending on the cultivation environment, but there was no significant difference between rockwool, reused rockwool
and coir medium. In addition, the quality of fruit was observed to be different according to the concentration of EC in
the medium. Therefore, in tomato hydroponic cultivation, there was no difference in the type of medium in growth,
productivity, fruit quality and the environmental and water management had a great effect, and it is expected that the

reuse of rockwool will have a positive effect on the economic point of view.
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EulE(Solanum lycopersicum)=452-Q =71 =2 A|A|
of| A 714+ 29§ ZHE- S SlLto |t Tzortzakis 2} Economakis,
2008; Zhang 5-2016). =7 Ajull= 7714 2§74 9] <5
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MEAZHSS|X|, M30H XM= 20214

A7k 7hse A AWl dA9H(Nelson} Fonteno,
1991), & o) A= 9] 7|&o] f1%|w H 2 #| 7|4
27} o132 T4 o] It Benoit?} Ceustermans, 1995). &}
AR A Aol A oS o]- 85k Afufjoll A A= O] Gt &
A7)0l A== f7 x| o H|sto] EnlE S| sl gl ¥

Aol F4Z SHAIA 4= ok HuEglon, frujA]e]
lfo] ] 2] 52530] 210] AAE-S] Fgo] ok BBk
tH(Hanna, 2005; Inden} Torres, 2004; Wilson, 1988). 5-7]
)] AARE-E: AR oL} BAIA o] o)L Sl 5
[, AR B &S] ARE- 7Fsd ol gt A= ThdshA
e z]o] it Asaduzzaman} Saifullah, 2015; Kang ¥} Jung,
1995). AAREHIAl = LRt x| e} v]asto] feha] o = F 2}
0]7} 912 H(Acuna %, 2005), Urrestarazu 5(2008)-2 1}
ellel we] 79 ulARg ek vlslo] AAHShHoA
% Zslepo] Aol2 Holx) eRgkrku WSk S,
Borosi¢ $(2007) -& Enl&E Aufjof| &) AL Ho| njAE
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EAE= Sl

el vlal &S T AAI 4= Qlrkal B skgich slo]
= $550] 7] wZel FEelof i e 3kt
W7l 32 ofof Pyl AHES] AYAto] 7HsslA|TE
(Hellemans, 2006), 3 Y& 2] A2 314 9 712w of) o}
g} o]g}elA] /o] th=H(Evans 5, 1996), Holo] HAE
OF 2 9] vlgrof| whaba = A5 Aakeol] T2 2o & Bl
thInden} Torres, 2004). ©| &3} 0]-§-& AH=0] FHof u}=
A3} AP AR b o) A v R] of| w2 F ko] xfo) 7} theks|
LrERdT] o]el o] AYARGHNA], F7|HlA] H F7|ufA] o] &
F7HAS 9 EA ) v A= FEF A2 o2 AYE Hol,
Ak Al 27 9 A58 aejste] AglghulA] A7)
2 a3tck(Bohme, 1995). whehA], 12 A9 FHS] AHALE-
7s/33}, F gt Al 27 ol A v |7 EvbE AYS- 4l 2
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HiEH
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1.

AL 7 QP Aol 1X/5k QP oakm Al st} 3p
AEA| o] 24(N36°5, E128°8, 4915, polyolefinZ& U=
)&, Z: 25m, Z0]: 24m, 1L 9.6m, =11 6m)°f|A 2020
4428 UFE 20209 84 25 A7HA| R = k. Aol ARE-
) Erbel wee BE0) AR, SHAO 2N G5
2 7eJstol Mg A4 W 2, SEdjo|el Aty
(Thermocouple Wire Type-T, On digital Instruments Co.,
Ltd., Korea)E ©]-23}o] ¢|o|E]Z#(CR1000, Campbell
scientific, USA)o|| 1 & 7FH 0 & -3]E|g) o A13]7|7FE0t
24 YjHo) slAL Z7ker 24-35°C, o7keE 11-21°C.
H=50—85% HefollA A1 4= Qe Tl Qirk(Fig. 1).

jud)

2, HiX[Z=ZA & s

PRG-I, 9 SLojojufR]of) w2 AYSa v O
HIE 915l 714 AJ7| 5] Zkzbe] ol AASHLE. AAF
|9H2-2019 1195 20201 32520 D7 ] A uljof o]-&
E|UH HHETEES ARSI FHEFFE(100 < 100 x 65mm),
UR media, Korea)2} Zo]o] FE(100 x 100 x 65mm, UR
media, Korea)of] 2020d 4 28 7}Al8}o] FH @] 5o A
wolo] B2o| el uix] KHsCh Folo] Lepu
(Coco-peat, Satis international Co., Ltd, Sri lanka), ' &
Z}FE(1000 x 150 x 75mm, UR media, Korea), ZJARE- &1
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2020 59 79 A A1HA 33em, E1H Im = A A]519] o,
HE7] Al WA o= 3223 721, A4 wEsialch v o

e
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S 91510l AR Bombus rerrestris)o] OLEEIS]
c}. Zhle] AAHg 0] gkl Aol wel g 22| leaf
area index)= |} 4.0 50 & A F2] 519 tHJo2} Shin,
2020).

s AV W ARE YARFALI200X, Pyranometer,
USA)E o|-§3to] F=2geFo] 100) o] =EatylS wf 13] &
W3}t FH=a]wE 0]-8510] Yamazaki EvtE Z-§4j
OFH(NO5N 7.0meq-L™, NH;N 0.7meq-L™", P 2.0meq-L",
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meq-L")& A AR 3= 18]0] 100mL4 FF3l%rt.
ECE A STAE R 91 7] 0.8ds'm HE] 0.3ds m™ &) A}aF
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Fig. 1. Changes of average air temperature and relative humidity
during the experiment in plastic house.
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Fig. 2. Plant height (A), number of leaves (B), stem diameter (C) and leaf area index (D) changes of plants grown under ‘Rockwool’, ‘Reused

Rockwool’ and “Coir’ substrates during the experimental period.
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ErulES] -2 3 3ul7} At B a1shg] o m, 2 Alg o
A 22 AiE Hick(Fig. 2B).

71272 S 711Fs < e A 2ol A s=3kom, Aol
o] whef 2o wE 2ol & HolA| AittHFig. 2C).
A= F7 = 0] TR0 & Qlel| 1to]| 5 E| AL Ajes}
01 5f) ok7tof| EtElthKozlowski, 1972; Molz@}Klepper,
1973). UHEA O 2 B AEYAZ HEO A EO AEHAS
2] oF2- AlEe| Hla dY &7 5ol ¥ A&7 A E
o] Wl (Goldhamer 2} Fereres, 2001; Molz2}Klepper, 1973).
18] Pk ARAAE T2fs)o] Folere] 30% 7} vjole.
2 S =5 A8 S m(Shin} Son, 2015), = AF
A ol 2§19l 7] A8 717 59k 1 5 Theare] 2
o] o]Fof it} o] 77t F<t ehHul ] of] H]sf| sLo]ofujA] ]
) S AHShE ) Aoz i B0 2 olgh A
£% gjof e o] wel Ao zhEry

Jo£}Shin(2020)= Z-23F P4 9] 2hE 7} EnfE o) S
9 314 AAL] 503 R3lofeka B el gic wreb, A
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Fig. 3. Daily accumulate radiation and root zone electrical conductivity
changes among ‘Rockwool’, ‘Reused Rockwool’ and ‘Coir’
substrates during the experimental period.
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=02 Agleloct BE AeoA AYFRE Al 7HA] Hik
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B AFof| A= Tlstel a0 Bk 1efste] <]
ECEDAT35:2.0ds'm™, DAT60 : 2.3ds'm™, DAT70 : 2.5
ds'm’ 5230 & 0i3 gtk U WECEDAT75 o) 714
Eokom, o]% 7h4atittzt DAT 1109 ThA] A=53ict
(Fig. 3). 2 Ag oAM= 2375 7|HEe 2 =7} 2=
Atk SHAITL Aok Qe PRS0 = GAE FAETH
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S 9 gehee] o 2 Qg 2RI 4 AS|7t JIS
]2 7 0 2 Az ¥k Heuvelink =, 2005).

Neh= sho] e et Frtek= A S KK Fig.
4). Suhandy(2014)%= Fol ] EC7}3.0ds'm™ 714 Z7}3to]
et Bk o] =3lefo| Z1eitkal Harslet. 2 Algo
A= A TAIE T8t N ECE ASAIA F9IL o]
2 18l et SNt AR AR ETH

2Hg-2 mE Aol A 33hgo] £qkom, 43hgolA] 7t
2FTHFig. 4). Ao o] BEukE Ajul= SR/l 250]
I Q5PY(Lee 5, 2010), Peat and Goulson(2005)-2 413 o]
ARE- L A g 2] SRR 7] o] 2 Hmol| A Wobdl
Tk Harshoick Egh EutE 73} ul 2hvo] 2% =40
—70%= 22 W] 9] 315 2704 Q] 2ahe-2 Yozt
(Mills, 1988; Ozores-HamptonZ} McAvoy, 2010). 4314-9]
73} 2 2= DAT65 —DAT759] o] o] 5 o, 43h39]
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Fig. 4. Number of flower, number of friut set and percentage of fruit set
changes among R, Rockwool; RR, Reused Rockwool; C, Coir
substrate during the experimental period.

Journal of Bio-Environment Control, Vol. 30, No. 3, 2021



<A
A W Al A o, AAREE, SLolof
14000
—&— Rockwool
12000 { | —O— Reused Rockwool
—w— Coir
10000
S 8000 -
°
2 6000 4
.‘5
W 4000 |
2000 4
04
A
T ™ T ™ T T —
SR L A SR
Date

HjAlo] whg =viEe] S B gibg vl
600
I Rockwool
[ Reused Rockwool
500 - | M Coir
400 - =

300 o

Fruit yield (g)

200 -

100 ~

Ll

1st 3rd 4th 5th

Cluster

Fig. 5. Fruit yield (A) and average fruit yield by flower cluster (B) changes among ‘Rockwool’, ‘Reused Rockwool” and ‘Coir’ substrates during the

experimental period.
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7 02 Wk w Fisabo] 7hA51 I(Fig. 3), 02
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Atk
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FFo] FES AL 3ol 37)= A}
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Fig. 6. Fruit average weight changes among ‘Rockwool’, ‘Reused
Rockwool’ and ‘Coir’ substrate during the experimental period.

55

a  Rockwool
® Reused Rockwool

5.0
x Coir

[
b

iR

{

[]

4.5

4.0 4

3.5

3.0

Percentage of dry matter (%)

25 4

2.0 T T T T T
1st 2nd 3rd

Cluster

Fig. 7. Percentage of fruits dry matter changes among ‘Rockwool’,
‘Reused Rockwool’ and ‘Coir’ substrate during the experimental
period.

179



r [}
()
=

54

5.2 4

e
" E} = {

4.2 4

4.0 E%
D Rockwool

3.8 4 ® Reused Rockwool

X Coir A

T T T T T
1st 2nd 3rd 4th 5th

Sugar content ( Brix® )

36

Cluster

038 4

N } 5
t 2

0.5

Acidity (Acid)

O Rockwool
® Reused Rockwool
K Coir B

0.4 4

03

T T T T T
1st 2nd 3rd 4th 5th

Cluster

Fig. 8. Fruit quality changes among ‘Rockwool’, ‘Reused Rockwool” and ‘Coir’ substrate during the experimental period.

). 3k, 38pgol o] akge] U A o)
poil w3 74l ]eh7] o) 4 Ae] ol LS Ske] vl
517] w0 2 gheeict
A1) AR EL bl Ul AARg- b o] w3 sto]of i
Kol okom, Agol AAge] thet S He AR B
ATFig. 7). Mitchell 5(1991)2 F-=35F H=rA 2|7} Enfe
o ABES £ 5 qlrka Hushlch 2 A, 457]
ZH gt 3]0} Aelellq AR Bo] BT AL A% KHE
ok ool 1| gho] g 9l ARG vie ) 5

L= 712 ojulaleh, E3, Zhang $(2016)2 2] G 2
Ed|27} Enbe 3410) 248548 5714 4 ek B
sieick. wreba), Algo] A E o] njel BB o] £ 8] ot
2 32 P Aol BAH 02 ECE ol 797 o,
= gehech

BA0] P 8l AkEL 48P s10]0] WAo] Hl ol
S ARG I WA 352 4R BTk Fig. 8). Dobricevic
$5(2008) 2 Qe <o} ulaf s10]ofal <ol ] A4k 7]
Fo] o £ 5}k kA 2 Aol 7120 A
Zsfoh Abhes ARE Hgitk DAT 807b42] W] h EC
5127} ehto] 1]3) olojoll Al WA §AIHglow(Fig. 3),
olt=48bi7b ) At 9 24l w|ch]ok U3tk g, 58k
WA Stolol Aol W Bl AETh e AL BRI 8
% Qlgiek. s3pie] TH ek ol 23 EC s gl ul 4|
ARgrgio] ]3) 357] who] THAle] EAL 2 HEC B
o] oJRRE HHETHE 12 o 4= ik

o
L)

ok

oo

2 A5e B mulE 2HEolA Q1EHX|e] £5 9 WX
RS BRIsl T BE A

FZoAM 2te)7t QI I o] a2
o vfal] sLojofol| A ot AAIRE Hj 2| &
73 B el o] gl o 2 A 2lEk
< Ao wlsf sojofulx] 2 19] B
TR = A sfor etk wEbA, QIS HiAE o83t 7
Aol A sl IRt 7FAlt 2HE Q) EvELs vjAl o] =2
ofshz| E43h Auiehd B ASEAIE aLEstel AsTAE
Y B A2)7]s0] 842 Zl o= Aled:

o2 rlo

o
r
T
RS
d

H 2

& A2 ) 5o]of x| 9] o] gof mhE ErkEe] A
= g 352 vlal B AR o8 s e Lotk
785 QEE Aol A ks et AT el e) A1
Aol 2ol A oY= Jlck. A2y} Enfee] A 274, o
S AR A7} (i e E71217 2
= e HAARE ARSI L 50
Aok IS 71 23 ek Aolet kg2 1
AJek, A, AR B Sojoful x| Tke] Z Ato|E Ko
CRATE R o) FAL2 A Y EC O o] mhE 2t
o5 HAAr webA, g Ao A ErpEe s Bl ahE
A2 HiR] o] S5l iRt Zpol7) glglor 27 5l gl
o k2 Gl Atk & e 53l EvE Aol A A
SEAE 27 el A8 dHuh Ao Aol

£ 78AIV el 7198 = SA e = wekE:

F7HZA0 WA, S A, S, Q1A g b, =

olo]

Journal of Bio-Environment Control, Vol. 30, No. 3, 2021



A U Al A o, AAREE, Fofo] Hijx|of] mhE EuiEo] s Bl AT vl

Ab AL
o] =2 bE et 7| AR (AR of) SJsto] At
e

Literature Cited

Acuna R., S. Bonachela, and J.J. Magan 2005, Response of a
sweet pepper crop grown in new and two-year-old reused
rockwool slabs in greenhouse on the Mediterranean coast of
south-east Spain. Acta Hortic 697:189-194. doi:10.17660/
ActaHortic.2005.697.23

Asaduzzaman M., and M. Saifullah 2015, Influence of soilless
culture substrate on improvement of yield and produce
quality of horticultural crops. Intech, London, UK. doi:
10.5772/59708

Benoit F., and N. Ceustermans 1995, Horticultural aspects of
ecological soilless growing methods. Acta Hortic 396:11-24.
doi:10.17660/ActaHortic.1995.396.1

Bohme M. 1995, Efects of closed systems in substrate culture
for vegetable production in greenhouses. Acta Hortic 396:
45-54. doi:10.17660/ActaHortic.1995.396.4

Borosi¢ J., B. Benko, B. Novak, N. Toth, I. Zuti¢, and S. Fabek
2007, Growth and yield of tomato grown on reused
rockwool slabs. Acta Hortic 819:221-226. doi:10.17660/
ActaHortic.2009.819.24

Dobri¢evi¢ N., S. Vocéa, J. Borosié, and B. Novak 2008, Effects
of substrate on tomato quality. Acta Hortic 779:485-490.
doi:10.17660/ActaHortic.2008.779.61

Evans M.R., S. Konduru, and R.H. Stamps 1996, Source
variation in physical and chemical properties of coconut coir
dust. HortScience 31:965-967. doi:10.21273/HORTSCI.31.
6.965

Goldhamer D.A., and E. Fereres 2001, Irrigation scheduling
protocols using continuously recorded trunk diameter
measurements. [rrigation Science 20:115-125. doi:10.1007
/002710000034

Hanna H.Y. 2005, Properly recycled perlite saves money, does
not reduce greenhouse tomato yield, and can be reused for
many years. HortTechnology 15:342-345. doi:10.21273/
HORTTECH.15.2.0342

Hanna H.Y. 2009, Influence of cultivar, growing media, and
cluster pruning on greenhouse tomato yield and fruit quality.
HortTechnology 19:395-399. doi:10.21273/HORTSCI.19.
2.395

Hellemans B. 2006, Environmental Control and Paprika
Growing Technique. Substratus Res Center, Netherlands.

Heuvelink E., M.J. Bakker, A. Elings, R. Kaarsemaker, and L.
Marcelis 2005, Effect of leaf area on tomato yield. Acta
Hortic 691:43-50. doi:10.17660/ActaHortic.2005.691.2

Inden H., and A. Torres 2004, Comparison of four substrates on

MEAZHSS|X|, M30H XM= 20214

the growth and quality of tomatoes. Acta Hortic 644:205-
210. doi:10.17660/ActaHortic.2004.644.27

Jo W.J., and J.H. Shin 2020, Effect of leaf-area management on
tomato plant growth in greenhouses. Hortic Environ Bio
61:981-988. doi:10.1007/s13580-020-00283-1

Kang T.M., and H.B. Jung 1995, Effect of rockwool
classification on the growth and yield in long term culture of
tomatoes. J Kor Soc Hort Sci 13:352-353.

Koning ANN.M. de 1994, Development and dry matter
distribution in glasshouse tomato: a quantitative approach.
Wageningen university and research, Netherlands.

Kozlowski T.T. 1972, Water deficits and plant growth, Vol 3.
USA.de Koning A.N.M. 1994. Development and dry matter
distribution in glasshouse tomato: a quantitative approach,
Vol 31. De Koning. Netherlands.

Lee S.B., W.T. Kim, K.H. Park, Y.C. Choi, N.G. Ha, and S.R.
Kim 2010, Comparison on Life Span Elongation and Economic
Effect of Bombus terrestris Hives Released According to
Setting Height of Hive in Cherry-tomatoes Houses. J Apic
25:91-96.

Mills L. 1988, Common Tomato Disorders under Desert Conditions.
FS-88-60. Reno: University of Nevada Cooperative Extension,
USA.

Mitchell J., C. Shennan, S.R. Grattan, and D.M. May 1991,
Tomato fruit yields and quality under water deficit and
salinity. J Am Soc Hortic Sci 116:215-221. doi:10.21273/
JASHS.116.2.215

Molz E.J., and B. Klepper 1973, On the Mechanism of Water-
Stress-Induced Stem Deformation 1. Agron J 65:304-306.
doi:10.2134/agronj1973.00021962006500020035x

Morris L.G. 1957, The transpiration of glasshouse crops and its
relationship to the incoming solar radiation. J Agric Eng Res
2:111-122.

Nelson P.V., and W.C. Fonteno 1991, Physical analysis of
rockwool slabs and effects of fiber orientation, irrigation
frequency and propagation technique on chrysanthemum
production. J Plant Nutr 14:853-866. doi:10.1080/0190416
9109364247

Nuruddin M.M., C.A. Madramootoo, and G.T. Dodds 2003,
Effects of water stress at different growth stages on greenhouse
tomato yield and quality. HortScience 38:1389-1393.

Okuya A., and T. Okuya 1988, The transpiration of greenhouse
tomato plants in rockwool culture and its relationship to
climatic factors. Acta Hortic 230:307-312. doi:10.17660/
ActaHortic.1988.230.39

Ozores-Hampton M., and G. McAvoy 2010, What causes
blossom drop in tomatoes?. The Tomato Magazine 14:4-5.

Peat J., and D. Goulson 2005, Effects of experience and weather
on foraging rate and pollen versus nectar collection in the
bumblebee, Bombus terrestris. Behav Ecol Sociobiol 58:
152-156. doi:10.1007/s00265-005-0916-8

Salokhe V.M., M.S. Babel, and H.J. Tantau 2005, Water

181



Qb -

requirement of drip irrigated tomatoes grown in greenhouse
in tropical environment. Agric Water Manage 71:225-242.
doi:10.1016/j.agwat.2004.09.003

Shin J.H., and J.E. Son 2015, Comparisons of water behavior
and moisture content between rockwools and coir used in
soilless culture. J Biol Environ Sci 24:39-44. doi:10.12791/
KSBEC.2015.24.1.039

Stewart J.I., R.M. Hagan, W.O. Pruitt, R.E. Danielson, W.T.
Franklin, and R.J. Hanks 1977, Optimizing crop production
through control of water and salinity levels in the soil.
Reports. Paper 67.

Suhandy D., R.A.B. Rosadi, M. Senge, and A. Tusi 2014, The
effect of EC levels of nutrient solution on the growth, yield,
and quality of tomatoes (Solanum lycopersicum) under the
hydroponic system. JAEB 2:7-12.

182

A&}

Tzortzakis N.G., and C.D. Economakis 2008, Impacts of the
substrate medium on tomato yield and fruit quality in soilless
cultivation. Hort Sci 35:83-89. doi:10.17221/642-HORTSCI

Urrestarazu M., P.C. Mazuela, and G.A. Martinez 2008, Effect
of substrate reutilization on yield and properties of melon
and tomato crops. J Plant Nurt 31:2031-2043. doi:10.1080/
01904160802405420

Wilson G.C.S. 1988, The effect of various treatments on the
yield of tomatoes in reused perlite. Acta Hortic 221:379-
382. doi:10.17660/ActaHortic.1988.221.42

Zhang P., M. Senge, and Y. Dai 2016, Effects of salinity stress
on growth, yield, fruit quality and water use efficiency of
tomato under hydroponics system. Rev Agric Sci 4:46-55.
doi:10.7831/ras.4.46

Journal of Bio-Environment Control, Vol. 30, No. 3, 2021



