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Effect of Substrate Amount of Perlite on the Growth and Fruit
Yield of Hydroponically Grown Cucumber (Cucumis sativus L.)
Plants

Lee, Beom Seon” - Park, Soon Gi - Chung, Soon Ju * Seo, Beom Seok!
Dept. of Hort.,, Coll. of Agri,, Chonnam Nat'l Univ. Yongbong 300, Kwangju
500-757, Korea
Korea Greenhouse Crop Research Institute, Shinan 333, Kwangju 500-060,
Korea'

Abstract

This experiment was carried out to investigate the effect of container size and substrate
volume on the growth and fruit yield of hydroponically grown cucumber(Cucumis sativus
L.) plants. Seeds were sown in plug tray filled with coir dust on Feb. 13, 1998. Seedlings
with 5 to 6 true leaves were transplanted in 24, 4£, 64, 8¢ and 10 ¢ plastic pots filled
with perlite. Cucumber fruits were harvested with 1 to 2 days interval, and fresh weight,
number of normal and malformed fruit were recorded. Plant height, stem diameter, number
of leaves and leaf area were highly depended on the container size. Total fresh weight
and the number of fruit were increased with increasing container size. NAR(net
assimilation rate) and CGR(crop growth rate) increased also with increasing the container
size. Optimum container size for hydroponically grown cucumber plant using perlite was
recommended as 8 { per plant.

FAo] : AR, FAFE, ¢S, JE
Key words : CGR(crop growth rate), fruit weight, NAR(net assimilation rate), perlite
* Corresponding author
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Table 1. Growth characteristics of cucumber plants as affected by the container size
using perlite at 35 days after transplanting.

Container size  Plant height Stem diameter No. of leaves Leaf area
(2) (cm) (mm) (ea/plant)  (dm%/plant)
2 150.0 8.47 22.0b 457
4 145.0 8.47 22.0b 46.5
6 163.3 8.87 23.7ab 495
3 166.7 8.50 24.0ab 56.3
10 163.3 10.37 25.0a 58.0
Container size Fresh weight (g/plant) Dry weight (g/plant)
(2) Leaf Stem Root Total Leaf Stem Root Total
2 192b 810 180a 453ab  21.7 71 124 412
4 204b 773 150ab  430ab 20.1 6.3 121 385
6 232ab 837 126b 332b 213 6.5 96 434
8 256a 847 133ab 454ab 267 6.0 99 426
10 269a 86.0 14bab  500a 26.2 6.4 111 436

*Mean separation within columns by Duncan’s multiple range test at 5% level.

@ Leaf area y = 0.4079x2 - 2.9241x + 15.306 R? =0.7389
o Rootdry wt. vy =0.4043x2 + 1.0223x +43.658 R = 0.9454 -
68 14
- 64 3 13 —_—
€ T
2 % % 12 §
T s | $
E 111 €
8 52 ¢ >
© 4 {10 B
3 00 g
Q
= 44 L 19 &
40 8

4 6 10

Container size(L)

8

Fig. 1. Relationship between leaf area and root dry weight of hydroponically grown

cucumber as affected by container size using perlite at 35 days after transplanting.

) gko]l ®Wrl wWEe] wiXuel AFH AS 8713717k 6L 0139 Al FAANE

FEGTFo] Bol FET Y8 FFE FES SE g1 stesiy 209 4

Aol Fokd whd, &7|7F He 24 & LAHIAFY HE WA LFANE FFE

40T B FAF A5 WA o REFoz AW 2 B IR F
2~ =

o gk o

Ha WA g{E FEERES A FE A% M(exploitation)s HF

Ag o] ¢glet. wEtA GFRBEFSFIE A
Hoz HojA AAF Aol ozl
AzEA7A veiseh v 28739

{(exploration) .2 =A% E3| Mo A
o] ZXHI HFS &F wFd B
7} iR E 23 2 Lo E AL #

- 268 -



o ¥4 A BeolE WA

o] FEWHIE

3 4 A o8 g oK
7b A& HegFeA e FHEFTY Fdvt
el o 238 WA %eE 8
o dA wE iy IF

A8 ALF-o AP 53 AW
AAE Aoz AzEACt.

Aef &7 wolst B MAY FE
gt NEAG s FAE I Bunt,
1976). Brian and Eliassaf(1980) #2
gAzHsAA E717F FS Ao wE
A g-717F & Zlol o & HEAE A4
gokal s e, Tilt 0(1987)-‘—} Keever
985 FAME ZARE Hugout
azalea®) g2 Auwl&71e Zolng &
718] AR o Hd&g weEvda gk
EnE Rl A4S AT & He #
71 2 g9 AZE AdAIIxn
(Al-Sahaf, 1984), EvlE9] £7]A4u)A|
ke &71(450em)F & £71(13,500c) S
Hastd 2e fridA Ad EqES
2%, 99 R d&EF T dadvn g
A cH{Hameed, 1987). Spomer(1975)= A
w8718 Zolg: A FAY F& ulx
Az & B WA =& 5
HlAg AE 4 ok skl

B AFJME Au&77t E54F A
Hol A 9 AZALe] FuEe e
AG%E JEHo Y AR oM 4
7] 7% OE S vehd o#
Y 4719 d78°) FE FEFE qw
o2 % AYgoez JEF A ASF
Tt =g, FFE FFE 299 HIE‘H
A7) W) B A9 d3g g ug
& Y = Al—% Roltk, =g 2 4y
o] Ffoizm A¥7%E Aoz =
goid, A frleA e e w3iel w

WAooz I3 Gy REoz A
TFo e A7E JErE sl 3

Aoz Atg Y}

Fig. 2€ HE+EE A Fsd
70U 7hA] 349 E<te] AASFFE e

g ol &7

mlo 2

Qo)9) AR} WE PX= BB
70
. 60
[
2 50
"é 40
—
w 30
o
S 20
10

4/24 4/29 5/4 5/9 5/15 5/23 5/27

Date

12000
+2

10000 | —8—4

c) ——6

2 8000 | _o ¢

) —&—10

T 6000

z

2 4000

E ,,‘:".“

° 2000 i

0 |
5/9 515 5/23 5/27

Date

4/24 4/29 5/4

Fig. 2. Changes in the number of fruit

and fruit weight of hydroponically

grown cucumber as affected by

container size using perlite.

Aotk Lol ATF W o4 HYL
W 129 BAe FRAYG. B
BEFFFL 809 10082 WAR o
% AYNA 3 wton, 209 Wz
oA 7bg 2k olRe 20839
AT} 2de FrE BRI 27143
At £gol AAAW, FAHA 2ol A
Aele 2719l B WA AAE A
sl o o4 44¥ + Y& F1Y &
87 o2y WAE W1 Az der
AAA ERAG. o1z Adf Rale
PrE FEE A G 3
of WA AT, WA HE i

& 2FPoRH 4R Fo AF

- 269 -



A7 z4dse A A8 A4z

BH e st HdgFo]l B
Ue Rez AsHIH. s Zo] M3
2 1009 AHT7 Mg He 209
ATun 19%9 FTEAFE B, 6
09 A TFAME 15%S FFEHE B

3" e EZFFYAE )X Fo
2E4E ZFrkete Aot 53, 59

29 oF 20AUTFANE HA) 5%
o Ad Ve ggtew, el H4)
el fRGEIZ BRNAY B4

Aol AAH] oM e =@yl U
By Row Az wE 404
AL ASHY 8L B 5+ 3

o, #3% ASHYGE 2HEH ol

[oe ]
AA
e AYPRY B
bt
=
=

Ratio of malformed fruit (%)

Container size (L)

Fig. 3. Comparison of the ratio of malformed
fruit of hydroponically grown cucumber as
affected by container size using perlite
medium at 69 days after transplanting

Fig. 32 #38 343 283, oAn
A, F3 59 A9 AL e
Aot 187e) wyge SAgH w
£ 949 F¥e usuA Ygou 2
AgHo) 74 E 100 AGTFE ¥A o]
He 40(23%)9 Mahe] 17%2 2A

Buth 53, 209 AYTAAE R
boe AuTudg 4L ww Fag 5
g wa FedAsel BN
o, Belel A5 Aok gelAe g
2 F 9t 4P, 719%E 6
VoA A wAEe AR0d 4044
ha Bste

QiAo 20 Awdo %t 4

{o

A3 2EH2E Yod N2 ¥

A dsol AeH, & - FEFTl
FFE PR 53 FIo YsAgoR
&l 2ol 2AHL oo w 7T
g BT FEFE Ao} gk
AN 4B EE SAC Behe 2
o] A wixFe] A& Ay 2d F
gufo] dalso] U] oy wvk
ohvet FdFe] Ham dHH ¥

8
J
]

—=a&— Nb. of fruits

_a ... Friut freshwt 11§
£ =
s =]
to 0%
3 L
.
Es ’:
:
° pt
zZg 88

e

" 7

2 4 6 8 10
Container size (L)

Fig. 4. Comparison between the number of

fruit and fruit fresh weight of hydroponically

grown cucumber as affected by container size

using perlite at 69 days after transplanting.

Fig. 4 34% 60994 & +834
49 HAFFL vad otk HAFst
}dze 2AGHe FHE Frhse
Age denigoy 40049 2A87
AAE A2z Fo27t AT F2

- 270 -



o] . gk

2 A Bl E WA Fo] BN 2019 AR KE vAe B

100 A7 FE e FA5s #a
FS UEUAD 2olAue) T3
Ho| BAs ol 7
unE BasR
A EE

{

o
ki
)

2{"‘

rx o

Q‘Jg

T

2
:1333'”
RO

e = rff w
Hﬂrkﬁobé
jo W xR Je o

o4y 32 e N

=

S Az & o 34d Fdelr] WE

45 ASdod &717F L 40 £
60 AT As 20 AT wAsA
2 2PAge) gE AT JAR 2
271o] vlE] WAool AxF oz A7
= At

Al-Sahaf(1984)°] ¢j3td <A
2o JdAF AAETLs} dE 9w B
AAZd = A AFgE vAA Feon
ottt el Aglo] A¢ AY e 4
el Hi AFEA @E AEH do
A gale) weEtE: HFIE FrrdEg
(Carmi, 1986, Mandre et al., 1995). 3
2ate] ASE A2 78 & 87)4A
F7b vl 22 £7)dA4 Ag A
o] & &7]elA A AR W s 3E
Ak Foh(Mutsaers, 1983). #FHe &7
AN AP B F &7 v o =¢
A AV 1Be A0, ZEA T
g AA7IE Beo] ZolX7|e FHA
gk 23 F4Hudie A dA gAH
Y #olgtn stgHLinder et al, 1987).
E AFdAE ZF2 &7ldA 2@ A&
e +E AstEe] EA dEin AZAF
% AT dFEe] AHAGRZ TA
3t Yo Hdpate FOE d4H
7 Eaged ol ZAATeE AT
EEFY Age] LS Fag

=1
9 A%E 98 AFA 2@ A%

>
et
lo

[of

CRARS AR

Fig. 55 A% 3597119 =844

- 40 —&—leaf —— Stem —8— Root
®
T 30
o
=
o s 5 3
10
0 .
2 4 6 8 10
Container size (1)
Fig. 5. Comparison of dry matter
partitioning ratio(DMPR) into the each

organ of hydroponically grown cucumber
plant as affected by container size using
perlite at 35 days after transplanting.

ghol] wE Qol9) 2z 71| PAEEHS
(dry matter partitioning ratio, DMPR)&
LERA Aoltk, &AL 6L E 7ELZ
ulgkel Ao w3 o] et
AoRe] UERWN EAEL oz
AEEHI/T B A4S B F Uddd. de
2o AERYE 64 A7 M B2
om 8 % 10{E F/ETE Thde
AgolR oyt Foxe P 2o

AZ2 e 28830 5 47

st A%S REoy & xole it
Rozas 5(1995)0 o]3t¥ 8l EFo £7]

744 gk oA
Hol ol 244G A
Zgof g AAE gn gt B Yo
AME olelg vl & AolE gy
208 40 AT A el Adukg
A7E B o) d wge ZA|7He)
BAF BAAZ o}z ZAFY AA|s}t
el @& Aoz A oes RA}
AEE WUAER AT o|HF v g
o] 4% Jeld Aoz J4HAUL

-271 -



A E 373 24 83 %]

A8A A4z

y = 0365 - 0004x — 00048
10 R? = 09596

00 05 10 15 20

LAI(mMZ/m?)
07
06 (]
~ 05
o]
o
& 04
£
203
[veg
<
Z 02
o1 y =00275x% + 03388x - 00203
’ R? = 09064
o .
00 05 10 15 20
LAHm3/m?)

Fig. 6. Relationships between leaf area
index(LAl), crop growth rate(CGR) and net
assimitation rate(NAR) of cucumber plants
as affected by container size grown in
perlite using perlite.

Fig. 62 dHIAF(LAD oz &
AAE(CGR)T 3T &(NAR)FHS #
AE JEld Relth LAF F7HE+E
NAR¥} CGRE F713te BF% S UEh
=d 2019 AZe HFT HA LAI=
£ A9 995 "oy gl B AY
Aol A7 40x60cmel™ H ezt
A7t 1mE #Y9 AAAHETG Wl
22 g NARSY #Z4Av CGRY #4
b vEbA @skr] Wil AHA LAIY
HAE FHIHA X3 ddHe=
LA S718id 99 A43sA#Hz Qs
NARSY #4&7F Yelvz CGRY 25 3

3 LAI o] 4o A Za
AT B dFoMe i*}ﬂzﬂol
Fow, Aujr)zre] zskr]l wEe] NAR
2 CGRY A%H F7HE Yetdeod, A
A7 @Y AuRd Hos 4= &
7te] ddle] & ZoE AAEHYL
Sl glel AEAG ZgE
|719] B4 wE 3o} A &
71 o] AFA S F71A Alulep Wl
g #F EE O dol ojs) T2
% 91 Ao|tH(Funk, 1971). 2L} @
MEia-s Z‘l%’%’ﬁ%*ol 20l9 A%
olgidt Egzde A slon, 209
B gl &7 dAA T 3
ok whebx ol 2
7] A v ol A ‘
Rozas &(1995)2 =74 & sEFd dd
£71A4WMA] root drv weight/total dry
weight ratiocS o] &3to] A Au)& 7]
et Mele sl 09, 14, 25, 46,
8229 &71%F o] el B¢ =& 25¢
o £717F 248 IAEFY AuErI=A
Atk g, 2 24¥e)
v g9 ghol 44 A+t M &
Yetdle) wtd ZzE 2o a8y
2 AgdAMe g2 HAFT 3BY FUd
g YEbd Zoju, wek 60d T 90Y
Az AMFE AHRXNE Hzdcdd HAY
£71e A 4342 3¢ F UL Aol
o AZEd. oy AAZE 704974A Y
Fohgoz AU A1 YKL EE
BAAA HeAM o] AP AujLr)e] =2
71E 8L 2 A EH AT
LIl A Ad HEY F
o] FEol 2 8719 ¥
FZ 943

& FE FE5E

(Z oo rlo

B2z

D)- g

(e
sad J}E
gt
N
)
rlo
i)
B
du
o

35 o

e

A2 At
qEH
&t} (Biran and
Eliassaf, 1980; Liptay and Edwards,
1994). #z2jo] &g AFA7E HET
AR FE AAS ¥zmYg ¢
HAg B e L AR
% =th(Al-Sahaf, 1984). 258522 £7]

-Eb

_s')__
Zo

e

- 272 -



D HEYolE iAol BEHE: Lol ARF MEd viXE B

£}

A
¥ Ao gFomRYH He
¥

o b
=)
o
£
d
%
[ab)
=
S
©
03]
s
o2
¥
M

e

R

L2E HeY FFE F
182 A7
olE AFsHe F
(Al-Sahaf, 1984). 2]
o ZE8HoR 4FES
71 H8 &2

FaAl7lE

% 4z o
Mo
=]

éﬂo{l

-ﬂr'lﬂigrf
o2

2
e ob B op X

=

o

rir

A3

o
L

ok
P
o
9

2

i

o ®

rir o

5 = E o3l

' [U]O

ox M 1o o 4 K

o

. )

O
—_

0,
£
o

FEHoF B
o] atkA el Fretx
¥7b ZAg weh A9
drhe 2e vl g

Sy oled Ads
HERE Aond A
A 58 AR
SEEE PR
o) Fejx 7 Sperhe
#2 Fel fid Al
E7b ARels a7HE @
T8 gk 2 A9 A

o
X
X oox off o o o 2

ki
olN

i

o B 0@ rlo
My lo
ney

O

4

M to i fu
=}
o,

N2
ox

B

o

ooy 2 O
3 o
o,do}ﬂi_.
il oY

oX
© P
o & ot fo B % O o B T

e
Mo
4z
o

M we

12 do -y
1o,
“z e T ot

2N o Ay

zelste] AL dAHE ARE

A "

et 2olst o] AFEETF WEw
AdsErt we FEd glo] 288

L=}

=
e FrE FFE FENAZ ¢ At
4%

N
-

2

9
o
l
o
=
5
"

dze] Aurjzke JHAE
R0]e H¢ ZHLHFLS HA 8l
Holof & oz AZHEY. o]F Lo]A
WA EE dodA 2 A d& d
1 3}gEE  AASIT wFe ®EE
source® RSt 9 sink:e FAEHA =
°]¥ sink9] H-&& dAIA H} 19
Y E3tEe AFSHAA e} Ha
& sink® ¥.3k& W source’t FAHW

sinkztel Aol Qoju Hm old@
34 FolA Walt xze A24FL
WRSA @ Aotk wAA ojmrA

2AE AT F AujE719 &F
o

73 5t o]

Q) 1=
Py
ol d2dtA Hx, & Al 2 &L
8l A=/ HAY Ao FAAT

X O
—_ 4L

L

€ A7E perliteE o] 8% 209 &
Al HA wA g AL G T
A g7)e =77 2 4,6, 8 2 1022
chad TEO HHEE Y Lolg
gl A ol 8t S o

cAEHe] FETFE 2% ,
R gAHe] Frtsilar, Adye A
Fol e THEH o)

=]

o

iy
o6
i/
S
o~
o,
R

B Srtste AEE Bk SAEHC
gARel B 43 HAelME LA F
'8+ 5 NARTS CGRE F7hste A%
& veEbHA

T o

ol
—

=2
=)

Ao
o

1. Adams, P. 1989. Hydroponic systems
for winter vegetables. Acta Hort. 287
: 181-189.

2. Al-Sahaf, F.H. 1984, The effect of
root confinement and calcium stress
on the physiology, morphology and

tomatoes

cation nutrition in

(Lycopersicon esculentum Mill), Ph. D

Thesis, Lincoln University, New
Zealand.
3. Brian, I. and 1 Elianssaf. 1980.

Theeffect of container size and

- 273 -



AESZxAEA AgH A4z

. Burt,

. Keever,

aeration conditions on growth of
roots and canopy of woody plant.
Scientia Hort. 12 : 358-394.

AC. 1976. Modern potting
composts. The Pennsylvania State

Univ. Press, University Park.

. Carmi, A. 1986. Effects of root zone

volume and plant density on the

vegetative and reproductive
development of cotton. Field Corp
Res. 13 @ 25-32.

. Desmond, D. 1991. Growing in perlite.

Grower digest 12. Grower

Publications Ltd. UK, pp. 3-5.

. Funk, D.T. 1971. Pot size, pot shape,

and soil mix all influence Black

Walnut seedling growth. The Plant
Propagator 17 : 10-14.

. Hameed. M.A,, JB. Reid, and R.N.

Rowe. 1987. Root confinement and its
effects on the water relations, growth
assimilate

and partitioning of

tomato(Lycopersicon esculentum Mill).

Ann. Bot. 59 : 685-692

G.J., GS. Cobb,
Reed. 1985. Effects of
dimension and volume on growth of

and R.B.
container

three woody ornamentals. HortScience
20 : 276-278.

10. Linder, SM., L. Benson, B.J. Myers,

11.

12.

and R.].
dynamics

1987.
and growth of

Raison. Canopy
Pinus
radiata. 1. Effects of irrigation and
fertilization during a drought. Can. ]J.
For. Res. 17 : 1157-1165.
Liptay. A. and D. Edwards. 1984.
Tomato seedling growth in response
to variation in root container shape.
HortScience. 29(6) : 633-635.
Mandre, O., M. Rieger, S.C. Myers.
R. Seversen, and J. Regnard. 1995,

13.

14.

15.

16.

17.

18.

19.

20.

- 274 -

Interaction of root confinement and
fruiting in peach. J. Amer. Soc.
Hort. Sci. 120(2) : 228-234

Mutsaers, H.JW. 1983. Leaf growth
in cotton (Gossypium hirsutrum L.).
2. The
light,
restriction

influence of temperature,

stress and  root
the
initiation of leaves. Ann. Bot. 51 :
521-529.

Olympios, C.M. 1992. Soilless media

protected

water

on growth and

under cultivation
rockwool, peat, perlite and other
substrates. Acta Hort. 323 @ 215-240.
Rozas, M., V. Teres, and V. Arrieta.
1995. Effects of container size and
growing media on the growth of
landscape omamental plants. Acta
Hort. 401 @ 169-175.
AL. 1975

containers as experimental

Small
tools

Spomer, soil
Soil water relations. Commun. Soil
Sci. Plant Anal. 6 © 21-26.

Tilt, KM. T.E. Bilderback, and
W.C. Fonteno. 1987. Particle size and
container size effects on growth of
three ornamental species. J. Amer.
Soc. Hort. Sci. 112(6) : 981-984.
Wilson, G.C.S. 1980. Perlite system
of tomato production. Acta Hort. 99
: 159-166.

Wilson, G.C.S. 1985. New perlite
system for tomatoes and cucumbers.
Acta Hort. 172 : 151-156.

Wilson, G.C.S. and G.M. Hitchen.
1984. The development in hydroponic
the
glasshouse tomatoes. Proc. 6th Int.
ISOSC.

systems for production  of

Cong. Soilless Culture.

Wageningen. pp. 793-800.



