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Abstract. This experiment was carried out to develop the substrate mixtures for the production of high
quality plug seedlings of cucumber. Peatmoss based substrates, rice hull, carbonized rice hull, decomposed
sawdust, perlite and granular rockwool were mixed by five different mixing ratioes (M1, M2, M3, M4 and
MS). The cultivars used were cucumber (Cucumis sativus L. cv. Janghyung heukjinju) plants. The higher the
content of peatmoss added, the higher the plant growth in terms of plant height, leaf area and total dry
weight, which leading to the production of high quality plug seedlings. Seedlings growth of cucumber were
greater in M5 mixtures [peatmoss:tice hull:decomposed sawdust=40:40:20 (v/v)], M4 mixtures [peat-
moss:rice hull : decomposed sawdust: granular rockwool =30:25:20:25 (v/v)] and M2 mixtures [peatmoss
:rice hull: decomposed sawdust: granular rockwool=20:20:15:25:20 (v/v)] The concentrations of nutri-
ent solution (EC) had a great influence on plant height, leaf area, total fresh and dry weight of cucumber
seedlings growth. As the concentration of nutrient solution increased from 0.1 to 1.5 dS+m™', the growth and
seedling quality of cucumber in plant height, leaf area and dry weight were significantly improved.
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Table 1. Composition ratioes of peatmoss-based substrates by volume per volume.

(Unit: %, volume ratio)

Treatment Peatmoss Rice hull  Carbonized rice hull Decomposed sawdust ~ Perlite  Granular rockwool
Ml 15 15 20 15 20 15
M2 20 20 15 25 - 20
M3 25 10 25 20 20 -
M4 30 25 - 20 - 25
M5 40 40 - 20 - -
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Table 2. Growth characteristics of cucumber seedlings in plug tray as affected by the different substrate mixtures at 27 days

after sowing,

Substrate?  Plant ht. (cm) Stem dia. (mm) No. of leaves (ea) Max. root length (cm)  Leaf area (cm?)  S/R ratio
Ml 22.1be? 6.50 a 7.0b 223a 463.7b 1.70b
M2 21.1c 6.63a 6.7b 233a 43330 1.97b
M3 23.7ab 639a 73b 214a 516.3 ab 217b
M4 25.1a 6.92a 73b 232a 526.7 ab 339a
M5 258a 6.67a 83a 216a 5723 a 357a

“See the table 1.

YMean separation within columns by Duncan’s multiple at 5% level.
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Table 2. Continued.

Substrate? Fresh weight (g) _ Dry weight (g) DW/EWY (%)
Leaf Stem Root Total Leaf Stem Root Total
M1 13.07ab¥ 558bc 16.64a 3541a 16lab 035ab 1.16a 3.12a 8.9 ab
M2 12.07b 495¢ 10.12b 2697b 134D 0.29b 0.87b 2.50b 92a
M3 15.00 ab 590bc  10.05b 30.95ab 149ab 031b 0.84b 2.65ab 8.6ab
M4 14.15 ab 6.33 ab 9.17b 29.64b 141ab 0.38ab 053¢ 233b 7.6b
M5 1620 a 745a 9.00b 32.58ab 1.69a 0.42a 0.61bc  2.72ab 8.3ab

“See the table 1.

YMean separation within columns by Duncan’s multiple at 5% level.

*Dry weight / Fresh weight x 100
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Fig. 1. Changes in dry matter partitioning rate (DMPR) of
seedlings in plug tray as affected by the different growin
mixtures,

“See the table 1.
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Table 3. Growth characteristics of cucumber seedlings in plug tray as affected by the different substrate mixtures and nutri-
ent solution concentration (EC) at 27 days after sowing.

Substrate? (dsE-g y Plar(l;?slght St(irlnmd)la. No. (()2 ;;aaves Max. zglc;:)length L?:; ggea S/R ratio
Control 4.7 ef? 24f 2.0cd 2270 193¢ 2.75 cde
M3 EC0.5 11.3d 41e 37b 20.5bc 93.7d 2.60 de
EC1.0 14.3 ab 4.8 bed 4.0 ab 16.0c 125.7b 2.30e
EC15 143 ab 5.0 ab 4.0 ab 18.1be 146.0 a 4.17 be
Control 46f 25f 1.7d 28.6a 19.0e 3.02 cde
M4 EC0.5 129¢ 4.4 cde 4.0 ab 2340 116.7bc  2.32¢
EC1.0 12.1¢cd 4.7 bed 4.0 ab 19.7 be 117.0bc  4.03 bed
EC15 153a 54a 43a 20.3 be 1613 a 3.30 cde
Control S.6e 29f 23¢ 233b 32.7¢ 3.27 cde
Ms EC0.5 119cd 43 de 4.0 ab 20.6 be 106.0cd  4.84ab
EC10. 14.1b 4.6 bed 4.0 ab 222b 117.7bc  5.88a
EC1.5 14.2 ab 4.9 abc 4.0 ab 18.7 be 1473 a 4.07 bed
Significance
Media (A) NS NS NS * NS NS
EC (B) *ok *% *ok *x *ok NS
AxB > . NS NS NS * NS

“See the table 1.
YMean separation within columns by Duncan’s multiple at 5% level.
NS.* **Non-significant or significance at 5% or 1% levels, respectively.

Table 4. Growth characteristics of cucumber seedlings in plug tray as affected by different media mixtures and nutrient solu-
tion concertration (EC) at 27 days after sowing.

Fresh weight (g) Dry weight (g)
Leaf Stem Root Total Leaf Stem Root Total
- Control 0.7 2 02e 09e 1.80g 0.12¢ 0.02f 0.052f 0.20d 10.82 a
ECO0.5 29e¢ 1.3d 24¢ 6.56e 0.39d 0.08¢ 0.12de  0.59¢ 1096 a

Substrate? EC (dS'm™') DW/FW (%)

M3 EC10 40¢c 2.1b 2.5bc 8.68cd 0.52bc 0.12bc  0.17bcd 0.81ab 9.02 cd
EC1.5 49b 23b 28abc  999b 056b  0.12b  0.15bcd 0.83ab 9.00 cd
Control  0.7f 03e 08e 181g 0.12¢ 002f 006f 0.20d 9.27 bc
M4 EC0.5 3.7cd 1.8¢ 33a 876cd 0.50bc 0.11cd 0.20ab 0.81ab 9.85b
EC1.0 35¢cd 1.7¢ 2.6 bc 783d 046cd 0.10de 0.18abc 0.74b 9.37 be
EC 1.5 56a 28a 30ab 1142a 0.64a 0.15a 0.14cd 093a 9.52bc
Control 1.2f 04e 1.4d 296f 0.16e  0.03f  0.08ef 027d 8.89 cde
M5 EC0.5 34de 1.5¢d 3.0ab 792d 045cd 0.09de 024a  0.78b 833 de
EC1.0 3.8cd 2.1b 28abc  868cd 047cd 0.12bc  0.18abc 0.77b 8.18¢
EC 1.5 48b 23b 27abc  9.82bc 0.57ab 0.13b 0.17bcd 0.87 ab 8.89 cde
Significance
Media(A) NS NS NS . NS NS NS *x NS NS
EC(B) *% * % * %k k% k% *% *k k% NS
AxB * *x NS NS * *¥ NS * NS

“See the table 1.
YMean separation within columns by Duncan’s multiple at 5% level.
NS. % **Non-significant or significance at 5% or 1% levels, respectively.

—104 -



Hj e} EQulEst dn) Ff FE7h Qo] TR XA viAE 9%

cmZ EC 1.5dS-m™ FAxg]7e} #9] visgt A=
2 235 Ve uE =3 E3hiA S50
BAG] & AT THSIE o T2 A
25w, 53] M4 HiRolA EC 1.5dS-m™¢
HYA FHYo] 1613 cm™= 7P Wlen, M3 H)
2|9} M5 HiR|ME ZhZE 146.05F 1473 cm’E HE
S R, vhHe]| tjZ27<] EC 0.1dS-m™'A
oA M5, M3 © M4 9] Hjx]e] Juz 5=
Zr 327 193 2 19.0 cm’o.2 FHA 367} AUk

FRAF] AW} B FE AT 52 F
T2 WHEIAE o T AES UERiY EC
1.5dS'-m™ 2 HulA] M4 s A E FAESF]
0933 g0 & 71 @gkar, M5 HiRI2t M3 HiR|ol =
247} 0.874 g 0.834 g0 2 FAL A3S YERIA
C(Table 4). $U3F FHjfAFol|A] zF STt
9] AR A7l fefabrt fIlert M4 HiA)
7F M3 2 M5 HliRle] BlE] ABGEAe] i U4
ot ) o F= AHBiTiole tae] AR
At AR T EghlA|e} ] ol Fk9)
AAES B 24, 99 2 F0EF A A
27tol fojAdo] AF= A

ole] AnjzRE Ao Qo] ZTyam YA 9
e FASETL BE oz A=, FisHA]
= WYY T} 2E5E ARER] AAEAE
o] $EFS & & UQTh T B Ao )
G TS EC 1.5dS-m 7RA%E M3t ot &
Z ojHt} ¢ & 59 dATE XIS Tl
el Qo] ZFHE Aite] HY #v] glFE W
b FEofor & Aoz AztEd,

Lo] Fiam Aol lolA 2t EFhAE A
&l FE(EC) Aol e 4, 271 % ¥ 5o
o] AEFHES 9 5 27U AR AR At
oz foRo] AEFH|Eo] A B whdd
7129 RS2 A e THFig. 2). B
Hezd ME oo AEFHES X 71l vl
3 BE M3 HiReAE EC 0.5dS-m oA 71 =
Sk, M4et M5 EjRelME EC 1.5dS-mY F%
2 XA gozo AERHEo] £7)¢ B2y A
ERulgol] sl duidoz =4 vepdoh = 3
WIE 37 g tizTolre 7129 HERulE
o vl3] Helze] AEilgoe] AhHos g vk
) P e} oS B9 27|29 PEE
Hi&-L Hisg 202 7RIS & 4 UUTh

2AZe FFEHE G Ay R mEbA A5
wiol thE2A sed gibdge s fHI|d 1ERe
FETFL 2E] AP AFS T, A
9} YEFTFE APRELE AgHe] S %
THArgo9}t Biernbaum, 1994). &= ZA474A]
o] =5 FoM TSI AEA|S] AN dde]
A8t T/REC] FORITKChi 5, 1991)3 k=],
B A7) da) gt ojg} ZE AT HuES W
3 &3t

EAE o] SN EE(ECK] wE Q0] E#
Bo] vy JOARESNEE 5 B &
27UAol EA% Ao FHgA] TR} FoldaE
M3 Bl ol X BlgEHe] A& F718Ia, M4 bl
X2} M5 BRI = EC 1.0dS-m™ FEZAE H]
HHEHAGT7E S7BIAARE EC 1.5dS-mollMe 2

70
f— 3 [ — |,
T k4 I
oro e 17 ma | M5
e} 44 Stem i ‘
X b =& oot M3t B L=
o~
£ s0p SRR
S b . ~+“ "+
Q9o e PR . - “end B . z
s e e e+ e —% e e R @ e,
0f p——+ . +,..-./* — Lt
0 L i Il Fl A i i 1 1 i i 1
0.1 0.5 1.0 1.5 0.1 0.5 1.0 15 0.1 0.5 1.0 15

ECAS - m™)

Fig. 2. Dry matter partitioning ratio (DMPR) in cucumber seedlings as affected by the substrate mixtures and the different

concentrations of nutrient solution.
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Fig. 3. Specific leaf area (SLA) and relative growth rate (RGR) in cucumber seedlings as affected by the substrate mixtures

and different concentrations of nutrient solution.
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Fig. 4. Crop growth rate (CGR), leaf area index (LAI) and net assimilation rate (NAR) in cucumber seedlings as affected by
the substrate mixtures and different concentrations of nutrient solution.
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