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ABSTRACT

This study was conducted to investigate the effects of irrigation initiation timing
after transplanting and substrate composition on root-zone environment and
productivity of greenhouse-grown eggplant under hydroponic conditions. In the
first-year experiment, irrigation was initiated when substrate moisture content
decreased by 5%, 10%, and 15% after transplanting to determine the optimal
irrigation timing. In the second-year experiment, the effects of substrate
composition were evaluated using cocopeat substrates (dust:chip ratios of 3:7 and
5:5) and peat-based substrate.

In the first-year experiment, under semi-forcing cultivation, irrigation initiated
after a 10% decrease in substrate moisture resulted in the highest shoot fresh
weight (519.4g/plant) and yield (6,059kg/10a). In contrast, under forcing cultivation,
irrigation initiated after a 5% decrease produced the highest yield (3,318kg/10a).

In the second-year experiment, the highest yield in semi-forcing cultivation was
obtained from the peat-based substrate, reaching 6,716kg/10a. In forcing cultivation,
the cocopeat substrate with a dust:chip ratio of 5:5 produced the highest yield
(3,573kg/10a). The higher yield of peat substrate in semi-forcing cultivation was
attributed to its high water holding capacity, which maintained stable moisture
conditions during early growth. In contrast, the balanced water retention and
aeration properties of the cocopeat (5:5) substrate contributed to maintaining stable
root-zone conditions during low-temperature periods in forcing cultivation.

These results indicate that irrigation management based on substrate moisture and
appropriate substrate selection according to cultivation season are important factors
for improving productivity in greenhouse hydroponic eggplant production.
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317 Uﬂ%ﬁi o AdAE O 133 Zo] wiA FEIEF JA ER A
gFolA 7+ =A yehyton, 333 E(dust:chip=5:5), 33 E(dust:chip=3:7) A
g7 =02 golgn. oHd w2 WA —’F—‘?‘*a‘“/” AN A ©] & Tt FuF
S SVHAA A EY FEREFTE X3 AR AoEnh Abad F(2005)2 FER
719k wjA 7} 2 E Z]6E s A Bt ’E}EHX—*‘QE S I EfEs fAgHa
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nusgon, B AY ARE oledd AT FASAT
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TFZ o FERTT

- (ml/F/9) (ml/F/2) (ml/F/)

A7 IE FE IER FHE FIME IJER FE :,‘E_\’T_]EUA
de : dip d&t:dip = dip d&t:dip = dE:dip AE:dip o0,
=3:7 =5:5 100% =3:7 =5:5 100% =3:7 =5:5

9¢ 638 518 965 285 232 275 353 286 690

A 3476 2,231 4,267 1,295 9% 1,362 2,181 1236 2905
x A2 2025 8¢ 28¢

I¥ 13 WA FERE W

1™ 140] yeRd uke} #Zo] NO, -N, P, K, Ca, Mg, S § 8 %~
Al A ZIEE A2 3 A Aol Wtk SAA 27190 9~10
2= A g ol A —r7]°lL FaEe] dUAe®E A4 Yeyon, ol 2 T
2ol o3l ok Y Frlo]eo] H#FF(mass flowol o8] PO E o]F3H

7t S7He AR A dnh T2y A R0 1149 ol F AL - AY
7302 ABEHEA FArEFo] FAasa 2 A FFo] T AFacleR
£33k o] A7elE B7140] $43 ZIAF E(dust:chip=3:7) ATl LF
7101 FFol vERA AYFERY £ AFS BAY. Sonnevelds}
Voogt(2009)= A Aol A F82 olFe Z7lr} SE

5
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# 199 wEw wjx W ®eg WAe 3339 E(dust:chip=5:5) A&7t 93%E 7+
wolow, F39 E(dust:chip=3:7) X127 90%, WERZ2 8T 48% o2 el
HERZ2 AYFoAE Al ddo] dF FFFHJo By 2 dAgol urF,}wguq,

ol FAAM 7] AL 2A AEF FE FAZE A ZH W 4t ko] A
FE 7] o R dAdHETh dRidow By A 2 W AL I 9T #
Ho] o, Fride] FREA & A9 B FYo] AstE £ Uv ALE B
o] QItHTaiz et al, 2015). ¥ ZIAVE W= T2 Eo] o} 2l 4tk TFo
Hla# A&ste] By dgdo] 5 Yehd Zlo = sjxdr)
3£ 19, 7kA AN A wiA] o Be] W 9 FA
g 714 B HH(%) iR W 25ke)
E 90 12.2
dust : chip =3:7 ’
IFIFIIE b a
dust : chip =5:5 %3 12.3
JEZ 100% 48° 8.3
w27 129 2990084 F 124, 54 9 Image) ol WA vherle] Welrh RS B A

KFEFIEdust: chip=3:7> < ZFIAEdust: chip=5:5> <CHERA 100% >

20014 ABA A% SHS 2 2, 94, GF 5 994 A% 54 AY T folB
Afo] & molx) ghgkork, AR AA) e

%2 IZ 33 E(dust:chip=5:5) A&]TollA 71 = A
< Btk ol By U140l #¥E o] Fv wiA 2ol 2 o] FH o E
A= o] He] &o] thﬁ S8 FAH] o E AAHAT. 53] A& - AF 1ol
L A BE7)Ao) AS &9 L3 ATS = Ao s deA 9O m(Taiz et al., 2015),
E A FolM = 57187 1-1# o] #q& o] F= WA A AF 8ol BA UEhd Ao=E
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Ao

¥ 20. 7FA A Hed AEA QS EA

) 23 9% 9= A3 Al=B i
ok (cm) (cm) (cm) (mm) (cm) A /\(‘B Zl_b—
g/"r‘)
IIIANE
dust : chip 124.7# 23.28 14.7° 5.42 30.5% 4252 266°
=3:7
IFIIE
dust : chip 123.5° 24.12 14.22 5.12 31.0% 41.0° 273
=5:5
11]5??/\‘ a a a a a a a
100% 125.9 26.6 16.5 4.6 32.3 43.9 209

JDMRT at 5% level, ALY @ 12€ 29942 & 124%)

3 210 = ZAAN] 2P dA 10ad 7 53 E(dust:chip=5:5) 2|77} 3,573kg 2.
2 7b Eorom, 33w Edust:chip=3:7) M e T 3464kg, Y EX 2 Xe] T 3,233kg w07
et HER2: AHETe 78 B F7)0l S0 7MY s E Beta o]

71 BHA v, ol A7) dg 2R Qs 2 FrIA0] AEUA e gy

o] A3ty Az st vt I I E(dust:chip=3:7) 28]+ E7]4 0] 53t &
9 G FrEFe By Bygo] Ao g vrof Auj 7|zt Fet &l T/ ME Fo

A A% R0 Tha BkA Zo 2 BekEt olo] ula) ma) E(dustchip55) M2 T
BT Er)40] FHL o Fol 27 BAo] A 0w FAHLom, olejdt £Ho| 23}
79 2 wnle] FsA sl A% Sl A BA UEhd Aoz Bunt,

E 21 7hA EAAN AE A A4S B T 1219) 9 5

3 o A~

qm AR ®AY g A2 A= g o PERIE

(cm) (cm) (cm) (mm) (kg/eid) (g/7W) ol ll—ga) (k—g';lOa)
IIIE
dust : chip  5.4° 5.2 2L0° 4998  42° 1633  21.996°  3.464°
=3:7
FIAINE
dust : chip 4.9 3.8 215  520° 43 1683 21996  3.573°
=5:5
ﬂl%*o‘;f AT 42 2122 508"  4.0°  1683° 20.304°  3.233°

JDMRT at 5% level, ALY : 129 269(8 4 + 121¢¥)
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T 218 A BT AFE o]9d 8491 10ad F Ak kg 7R @S ALkt
= 53 E(dust:chip = 5:5) A&7 8,246,48494/10a. 2 = 53] E(dust:chip = 3:7) * &+
3%, JERZ2 100% T2t 8% U =UTh

£ @47E A WA 7S TFson o] @i £47 24 S
ZHeksl 714 10ad 4 Y HS I3 E(dust:chip = 5:5 8] 7,560,4149/10aC. 2

=
NEO0) O

FFAI E(dust:chip = 3:7) AEFEY 3%, JEEZ 100% A2 TR 11% © =2 &A59S
By

oled ATHE Ho} MEAR Ol E Sago] o A BAol M BeFo] 955 MER
22 WiA7E QPAAR) 231 S5 el freistel kel ) Uehtom, Zael s E714
3} ngAo] FRL ol AT E(istchip=55) MA7F 22 $73 Pgshe) 4 shuol ke

Aow o,

= =]

o
=

B2

2o o

E 22, /MK EAA HE AAY BA

Azl ] £47 ax 4 599
(A, 2/100)° B, /100 (A-B, €1/10)
FaFAE 0 7K 1027 &5 0 AZF F wiA] T
dust : chip = = 7994912 = 686,070 7,308,842
=37 - 3464g/10a x 2308¢kg  ~ BRE HIA AT
- 567/10a X 363028
23AE 0 I lad &5 . 2,058,210%)
dust : chip = = 8,246,484 - QMERII09] = FAXED 7,560,414
=5:9 + 3573g/0a X 23089kg . g6 0702
0 Axt F wiA F4HI
= 644,490
- Az WA b
567%/10a X 55009/
= A
megs O /PIIEEES £ 3,118,500
o0, AL . 3 TIRT0R - G 6,997,274
L 3233000} 23BE oo
- ARt A B
(AA wiA1e] 20%)
- 11343710h > Q30| 53
- 124740904

% 7HA SACEHEAEEAL 8k, A 3N W) 23089 kg
¥ v x(100*20*10cm) 7}24: ZIIFE 3,630, JEZ X 55009
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A 712 A A oA RS A 2~TE)et SAAEG~129) FFFE HA AT F
A TWA AZIE HiA #v‘i‘—ﬁt}%k 71Zow AASIY A FA NA 7F2L FHE
33 E(dust:chip=3:7, 5:5¢ TER 100% viA S v¥lasle] wjx] Ao wE =4
e 9 S - 9bES PRt A At Ay o3 2o

ANE D A F FYA7] 4A

7h WEAA A E A2 F oA SR 5%, 10%, 15% Frashs © A7 74,
99, 14%o] &asgom, AAMAAE 22t 59, 99, 13Yo] Laso] %43
W B e &5 atolsh Uehgth

L B EAAA oA & FEFTES A FESTH 10% F4a ATl FREESH
(4,061ml/5=/L), A3F A F(519.4g/57), 10ad +%6,059%kg°] 7 -3ttt

o 2AAAE WA SRS 5% T A TN FEEFHLEL mIF/Y), W)
A (84%), A WAF(664g/F) 2 102 ?Bt(S 318kg)e] 71 =A UeRdh

ot sEAA s 2] B Has AT 9F TR0 vt 29 B2 g
A= "Jxé“ ol Aol e, ZAA WA= A= TG(15%)7F e &
g A3t @ Y g ol Ak

ok wEkA A 7EA] A A A T A AV e E 2y 2F
vk s, S = WA FESE 10% 24, SAAAE 5% A4
AA7Y A Ae Zzew Bdan,

ol
>0

AU

]_

2

2

oX

AIE 2> HjA 240 BE A|E

7L wrEAA A F FEREFFFS Z33 E(dust:chip=3:7) A&7} 4,809ml/F/ L 2
71 Egkont, wiA R Ee MER2 100% A TolA 7P =A FAEHA

Y wix W e dze A E(dust:chip=5:5) A FA 97%2 M Wow,
HNERZ 100% AT 87%E 71 Wkt

ot REEAA A 1027 FHEFS JERA 100% A2 T7) 6,716kge 2 7P =9kow,
AAA B Azt 4 FJAe 14,856,038Y/10a0.2 71 A e o=
Z9A00 717ko] A1 - AL FAH o R Fbeo] 3 AES] R 9= Ut
sHe 2ol BEEo] 2o MERX HiX7F 2 $ES HoR {A8Y A
5 945 A videl fElahA 28] WEo® wodnh

2}, ZAA ) AE Z33) E(dust:chip=5:5) A 2] Foll4] e WAo] 93%= 714 wlon,
10ad 32 3573kgo 2 7P =4 etk
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ok AAE B4 A S9An s 239 E(dust:chip=5:5) ]9 FH G o]
7,560,4149/10a22 7H A dEton, of= AR - A3 fA0NA F7143 B
o] #¥& olF= HiAl 2ol 2 4k FFF A A ARl Al 28]
702 ek

HE whebA APEE wiA =4S 2y AAste] iEAAlE BaEo] ¢t v ER
HiA7E S9N 57183 Baido] dEe olF = M E(dust:chip=hs) HiAlZF < 273
bgsiel A Srhell ARt Zo= A=,

A8, AHE, ¥R 2018, A FANF AllellA 27] S BAdo]
TEXTA. 012, sHHe A=A Ve w218, 7Y
BT, AR, o|AE. 2016. ERE FAANRA A 27 Fo 2do] AS gl ol w|
A= I AT SIA. 34(3):245-252
Abad M, Noguera P, Bures S. 2001. National inventory of organic wastes for use as growing
media for ornamental potted plant production. Bioresource Technology. 96:77-85
Forde B, Lorenzo H. 2001. The nutritional control of root development. Plant and Soil.
232:51-68
Heuvelink E. 2005. Tomatoes. CABI Publishing. Wallingford, UK
Judd LA, Jackson BE, Fonteno WC. 2015. Advancements in root growth measurement
technologies using digital image analysis. Plant and Soil. 395:123-135
Lee JW, Lee SY, Kim YS. 2017. Physical properties of peat-based substrates and their effects
on root growth of greenhouse vegetables. Horticulture, Environment, and Biotechnology.
58:45-52
Sonneveld C, Voogt W. 2009. Plant Nutrition of Greenhouse Crops. Springer. Dordrecht
Taiz L, Zeiger E, Mgller IM, Murphy A. 2015. Plant Physiology and Development. 6th ed.
Sinauer Associates. Sunderland, MA
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