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Abstract

This research was conducted to investigate the optimum level of nitrogen incorporated during
formulation of root media as pre-plant fertilizer on the growth of plug seedlings of ‘Bool-am No.3’
Chinese cabbage. A root medium was formulated by blending peatmoss:coir dust:perlite at a ratio
of 3.5:3.5:3.0 (v/v/v). The nitrogen was incorporated in the seven treatments at a rate of 0, 100,
250, 500, 750, 1,000, and 1,500 mgL'1 during the root medium formulation. The concentrations
of other essential nutrients except nitrogen were controlled to equal in all treatments. Then, the
root medium was packed into 72-cell plug trays and seeds were sown. The growth measurements
as well as tissue and soil solution analysis for nutrients were conducted 2 and 4 weeks after seed
sowing. As seedlings grew, the pH in the extracted solution of all treatments tended to decrease.
The decreases in the treatments of high N concentrations were more severe than those with
low N, but the differences among treatments were not statistically significant. The differences
of EC in extracted solution of root media among treatments were sizable until week 3, but the
differences began to lessen and the EC decreased in all treatments after week 4. Growth of the
aerial parts of plug seedlings at 2 weeks after sowing were highest in the 100 mg-L" and lowest in
the 1,500 mg-L" treatments, but those at 4 weeks after sowing were highest in the 500 mg-L" and
lowest in the 0 mg-L™" treatments among all treatments tested. The tissue N content was highest
and lowest in the treatments of 250 and 1,000 mg-L",
4 weeks after sowing and analysed based on the dry weight of above-ground tissue. The contents

respectively, when tissues were harvested at

of micronutrients were the highest in the 1,000 and 1,500 mg-L" treatments among all treatments.
The results shown above indicate that the 250 mg-L" of pre-plant N and elevation of post-plant N
concentration to above 100 mg-L™" are suitable for raising plug seedlings of Chinese cabbage using
inert media.
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B SRIPolA 78IS Eokel gl o, HA 2.0, 100,250, 500, 750, 1,000, 2 1,500mg L © 2 2HSGIc} AAE
A|QlRt Br-U4-0] S FUsHA 2SI, AMRE 2lohH] = 0] FF= 1EAS], 83, CaCl2H20, MgSO+7H:0,
KCI, KNOs, NHaNOs, n|gFAEMH| (A o|E A, ofd, Wk 2], 54 2 =224 E9HAA|, Nutrichem Kombi-F,

Belgium) ©|$cHTable 1),

Table 1. Types and amounts of pre-planting nutrient charge fertilizers incorporated during formulation of the peatmoss:coir dust:perlite
(3.5:3.5:3.0, v/v/v) medium.

Kinds and amounts of N treatments

fertilizers (gL ) 100 250 500 750 1,000 1,500
Fused-superphosphate 3 3 3 3 3 3 3
Dolomite(powder) 04 04 04 04 04 04 04
CaClk2H0 0.29 029 0.29 0.29 029 0.29 0.29
MgSO+7H0 024 0.24 0.24 0.24 0.24 0.24 0.24
KClI 0.37

KNOs 0.51 0.51 0.51 0.51 0.51 0.51
NHsNO3 0.09 0.51 1.23 1.95 2.66 4.10
Micro-nutrient mix 2 2 2 2 2 2 2

71817} 29 A H O FEE 727 E2 L Egolof| SskL B 3% uil S (7, S5 HISh FAME wESrk.

u}E 5 sia) Ago] Al 109 $5E 7-109 7F4C 2 13-2-13(Sunshine Technigro, USA)¥} 20-9-20(Sunshine
Technigro, USA)9| &+ -7 H|25 W2 SH[5199ct SH]A] 13-2-139}20-9-20H]2.0] ‘5 T=N 7]& 100mgL! 45
0 2 st | 519, SH] St b E Akt Aol A[skrE sl

T2 W 45 Fof| AL RALE G110, 727 S T oA FxFe] 2 2t 15UHE ZHR0] 22 oI5 oaf GE ZARE
A W ARELS ZAE, G424 =77 (chlorophyll meter, Konica Minolta Sensing, Inc., Japan)E AF&5FSPAD Z12
it AR ZAIA R 3710] B8 2A51] 2E0 2 Aokom, MelS Feh il vl SISl Tae W
e 71 7 901 & 2Ale] Ao 2 215l PR 7MY 2 0 Fg FABIAL.

DAE H7)o]e Er 2 HAsl] YA mZ S0l Ho] DgEo|A SeAE S A2sto] A6t 280t 2 A
ES 1110w/w) 02 TS THE & Al 20 2h FRF 2SI, AXE -GS AFstoet. o] g ] pHOFECS)]
=4 ICP(Inductively Coupled Plasma, Intergra XL, GBC, Australia}= AFg3F K, Ca, Mg, Y Na9] & BEA5HIct
(NIAST, 2000).

ALEA] A SAol] vl 1R 45 Sof] 2V AEA AAIE Eolo] 74 Alme ARl AlEA A2 w21 =
HsAehel TEHNIAST, 2000)0] F510d, 28] AR 0588 FRzHEatAT0] 5}, 95% HaS04:60% HCIO:: 5
221:9:5)0] TekEs|ol 10mL-E 7Fslo] 240°CoA] Eafgt & 100mL W|AZSatAde] ofulstgon, ojulgoe
ICP(Intergra XL, GBC, Australia) 2 2X5}3ict,

A1Z0] 8-S ZARRES A 2|7F B2 Costat T2 13 (Monterey, California, USA)2 AF&510] p < 005 $52] -G-2) 2}
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Fig. 1. Changes of pH in extracted solution of root media during the cultivation of Chinese cabbage ‘Bool-am No.3’ as influenced
by various amounts of nitrogen (mg-L") incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite

(3.5:3.5:3.0, v/v/v) medium.
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Fig. 2. Changes of EC in extracted solution of root media during the cultivation of Chinese cabbage Bool-am No.3’ as influenced
by various amounts of nitrogen (mg-L") incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite

(3.5:3.5:3.0, v/v/v) medium.
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gt Az AA FAEITOmgL oA NHe S 200mgkg !, NOs 5% 269mgkg ' 02 71 w7 BAE]9ct
1,500mg-L" #2]ofA] NHaSFNOs7} 212} 384.6 2 583 2mgkg ' 2 7P 20 e e 2 HAE| Q) O & A A|u]SaZeo]| mhe 2
27t 2tol7F EESiskednt. 1oy 35 ool ARt Ao |72l SRl 45 ol s A2 o] i EH] 9 A4 EA E
E}EE%M] wobg o] ezt ate] & ISl AR O] A4 Tt ok & 2 EC7HAORA = 2t vl -frAlR mifel
HoL=t, o= Bunt(1988) = Choi et al.(2007)0] B I3k He} Zro] TR oll= A A7} 7P st 2 EAffoln] Eg
OU ECO 71 & §3k& n] 2= Y4ol7] whzelth.
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Fig. 3. Changes in the concentrations of NHa-N and NOs-N in the extracted solution of root media during the cultivation of
Chinese cabbage ‘Bool-am No.3’ as influenced by various amounts of nitrogen (mg-L") incorporated as pre-planting nutrient
charge fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium.

A7 IRHERE A AJHI o] GRS WS 2] chap el Sz WSS Fig 4] LRSI BHS 2 71012 2
Ao AT 280 S RAR ATHE 321.0-404 Smeke 9] WSIZ EHSICE 2 APIES 250mg L 07 £
AT AT K 527404 6mekg £ 714 37 BAEISIT, 1,500mg L 0 2 2745 Hei ol Catt Mg 5571714
LA 202154154 Imgl 12 BAS00h T AUl 01 SRS Cotgel 5 lso}m 4 9Jgik 2
2] 871710] akatel et BE HeloA] K, Ca, MeThNa 0} 3557k 515H] Srobalis 23 Bek

4120 A1 2 A 0] 3 25 o M 557 28 ) ol ARSI ol B4
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Fig. 4. Changes in the concentrations of macro-elements in the extracted solution of root media during the cultivation of Chinese
cabbage ‘Bool-am No.3 as influenced by various amounts of nitrogen (mg-L") incorporated as pre-planting nutrient charge
fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium.

3 215 2g0] WPgsigl] mhRolal Thetalale, 2, Table 10] el v} 700] NHNOSE Etolo] A Aulss 2
512 AR NOs 2 ohUj2NHLe] At e S50k, AHEo] ool el NHLe) 5127} ool uh
ool AR ok TR ol o) S 42 80 ek B2 45 42
Aol wet TjopglA0] 7k vtk A1 el At ule} 2ol Tl 9 1 wel A4 o8 guEsl] e
ofet Wetalsict

EoF goll o 2B n|gkdAl Fe, Cu, Mn ¥ Zn
035-0.62mgkg™!, Mn23.34-5 04mgkg ™!, 1811 Zn 3.72-56
25+ SRS HFATH 2= Q1914 £ 0] = ZFE o] AR 771

Apo] 7192 TR A 522 TloJol] 28k v TEal90 0] T 2 9 4% T A% ZAIG TS Table 2

9 3 72]10 Fig. 6 9 70] JeERNILE mRE 25 & 24 AH|EES IOOmgL 108 245 Aol A ZZ 104cm, G4
527cm, F=332cm, AP ABA|S1.18¢, 12]a1 0.08g.0 5 Al-g0] 7Pk 94513t 1214 1,500mg L #2]of|A]
ZZ 451em, B4 2.57cm, B2 148cm, G4 3.0, A IS 024g, 12|11 AES0.03g.0 2 A-8o] 7 2 25190k

= BA5 Aik= Fig, 59F 2t} Fe= 1.72-247mgkg ™!, Cu=
Omgkg '] F RIS HELO™, A4 AJH|po] s =
to] Zg kgt whet 7} SobAitt.

Zﬂ‘j

T 45 0] A8 A 2} A A4S S00mg L O Z AT Helolq 2% 24 5cm, B 5 dem, AP A
10.1g0 2 71 25199t SPAD ZE2 1500mg-L™" #4270l A 29.8% 7]—7Gln | A=A}, Tt A A A Omg L)

E%003g 0 2 AGo] 7P 22019}, 500mgL !
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Fig. 5. Changes in the concentrations of micro-elements in the extracted solution of root media during the cultivation of Chinese
cabbage ‘Bool-am No.3’ as influenced by various amounts of nitrogen (mg-L") incorporated as pre-planting nutrient charge
fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium.

Table 2. Growth characteristics of Chinese cabbage Bool-am No.3' 2 weeks after sowing in 72-plug trays as influenced by various amounts of

nitrogen incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium.

. Leaf Leaf Fresh Dry

EIngL' 0 Plal(l;r\g)ldm length width No. of Leaves il;ﬁll: weight weight
(cm) (em) ©® (mg)

0 7.77b" 428¢ 2.85b 393¢ 29.94d 0.84¢ 0.06b
100 1042a 527a 332a 420ab 27.68¢ 1.18a 0.08a
250 10.04a 505a 327a 427a 30.57d 1.06b 0.08a
500 9.63a 463b 295b 4.00 be 3344c¢ 0.83¢ 0.06b
750 827b 423 ¢ 2.75b 393c¢ 34.85bc 0.66d 0.05 be
1000 5.67¢ 332d 233¢ 327d 36.25b 046¢ 0.04c
1500 451d 257e 148d 3.00e 3849a 024f 0.03d
F_Sl‘gnl'ﬁcance sksksk sksksk sk sksksk sksksk skskk stk
Linear sekesk seksk skekesk seksk sfekesk skeesk skesiesk
Quadratic sesksk seokk ek seskok sesksk sk sk
“Mean separation within columns for each N concentration by Duncan’s multiple range test ( p<0.05).
"Significant atp <0.001.

R T 45 5 5B AR O] A 7] RS Table 4ol LeFofeleh 0] T-N ke 24 100mg Lol
288% 71 9T, 250mg L' AJollA]4.16% 7V £SO, p < 0001 S04 AEREEAZIS Aol } 1 wIick
P K, Ca Fg=> FAHIEA 2ol 421 1.19,8.81,2.71%= 71 =2 e H AL, 4 500mg L' of| A P 5 KRt 0.72
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Table 3. Growth characteristics of Chinese cabbage ‘Bool-am No.3’ 4 weeks after sowing in 72-plug trays as influenced by various amounts of

nitrogen incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium.

N Plant width Leat Leaf No SPAD Fresh Dry
(mg-L") (cm) length widh of Leaves value weight weight
(cm) (cm) (2 (mg)
0 19.83 cd” 6.99d 457d 8.13d 2493 ¢ 5.87d 033¢c
100 2135¢ 759¢ 524¢ 8.87¢ 25.13¢ 6.84d 042 abe
250 2375a 851b 554bc 933 be 2642 be 9.02 be 0.51ab
500 2447a 9.11a 5.64bc 9.73 ab 28.09 ab 10.13a 053a
750 2341 ab 922a 6.07a 993a 2901 a 9.96 ab 054a
1000 21.65be 90la 5.85ab 993a 2859a 8.72¢ 0.45 abc
1500 19284 784c 543bc 9.47 ab 29752 593d 036 be
F_Sl‘gnl'ﬁcance skeksk skeksk skksk skksk skksk skksk NS
Linear NS skkok skkok skkok skkok NS NS
Quadratic skksk skeksk skksk skksk skksk skeksk skk

“Mean separation within columns for each N concentration by Duncan’s multiple range test (p <0.05).
5™ Nonsignificant or significant at p < 0.01 and 0.001, respectively.

Fig. 6. Growth of Chinese cabbage Bool-am No.3’ 2 weeks after sowing in 72-plug trays as influenced by various amounts of
nitrogen incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium (A:

0,B:100, C: 250, D: 500, E: 750, F: 1,000, and G: 1,500 mg-L").

Fig. 7. Growth of Chinese cabbage Bool-am No.3’ 4 weeks after sowing in 72-plug trays as influenced by various amounts of
nitrogen incorporated as pre-planting nutrient charge fertilizer in the peatmoss:coir dust:perlite (3.5:3.5:3.0, v/v/v) medium (A:

0,B:100, C: 250, D: 500, E: 750, F: 1,000, and G: 1,500 mg-L").

Korean Joumnal of Horticultural Science & Technology

623



BUNE0| 7|2 BRE U4 STt B2 12 M0 0J|= B

Table 4. Influence of various amounts of nitrogen incorporated as pre-planting nutrient charge fertilizer on the tissue nutrient contents of Chinese
cabbage Bool-am No.3’ based on the dry weight of whole above ground plant tissue 4 weeks after sowing in 72-plug trays.

N TN P K Ca Mg Na Fe Cu Mn Zn
(mg'L") (%) (mg'kg’)

0 326 0.52 731 1.93 0.68 0.58 3151 8.1 99.2 1404
100 2.88 0.36 5.84 131 0.50 0.62 1949 113 61.0 123.0
250 4.16 044 6.62 1.52 0.62 0.87 258.0 75 89.6 1258
500 383 032 4.69 135 0.52 1.02 2485 7.6 842 1252
750 5.79 0.38 6.93 1.51 0.64 1.14 3235 113 994 166.7
1000 5.63 0.37 599 136 0.53 092 2743 15.5 971.8 1849
1500 548 035 496 123 047 0.72 375.1 7.8 105.8 171.0
F—SInglﬁCHUCe &Kk kK sksk sksk * skeksk NS NS sksk NS

Nonsignificant or significant atp < 0.05, 0.01, and 0.001, respectively.

9 565%% 7P Wetor p < 001 =04 A2 7+ SA1AC] 2ozt QIR Mg 0.83-1.13mgkg ™!, Nax=
0.78-154mgkg 0] o2 BEAE]9lom Azt BAAS] tol7t Q1AEQ) mleFdAel Cu, Zno] A2AY] TR
1,000mgL! A2} Fol|A] 72} 15 594 184.9% 2 71 =9k Fe@tMn-2 1,500mg-L ' #&] Loll ] 2k2+375.191105 8mgkg !
2 71 =7 B E Qe

Ulrich(1993 )= 7140] A184] U] £7] 924 Stk 242 o] T2 B stgl o Zo)] Aget 8ot 10% 743348
Holt= 279 B4 gk $HA|1- (critical concentration) © &2 A OJ513Ic}, T+ F| o] ABAEFC] 80% ek AR H
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Z2]2] Aol 71 9519e M ved uf 7|2 S9kH A4 £28250mg L o5t 245}, FH] 0] S 0]
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BRE0] 7|82 BB 2 50 iR 2209 A0 D3I U

oA 7P A 313, A2 o T-N g2 24 1,000mg L A 2]l 71 Wokal, 250mg L A2] 7ol 71 =9kom,
n|eFeao] Al W e 1,000} 1,500mg L AE]tollq 7P ESih ool ke S vl W = i%k A
|58 250mg L 0 & F A5k $H]9] S5 E N 7|5 100mg L Bt 37 245k o] wis S 1815 5] 7173
Hlghalshoar Thetstodet,

Ey/ESc] =%, EC, "A4l15, pH, A=A N o=
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