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Growth of ‘Nokkwang’ Hot Pepper Plug Seedlings as Influenced
by Various Ratios of Pre-planting NH, :NOj;™ in Root Substrate

Sang Se Oh, Myong Sun Park, Hyun Cheul Kim, and Jong Myung Choi*

Department of Horticultural Sciences, College of Agriculture & Life Sciences, Chungnam National University, Daejeon 34134, Korea

Abstract. This study was conducted to determine the effects of a pre-planting fertilizers with various NH4" :NO;y
ratios in a coir dust:peatmoss:perlite (3.5:3.5:3.0, v/v/v) medium on the growth of hot pepper (Capsicum annuum L.
cv. Nokkwang) plug seedling. Nitrogen levels were fixed to 300 mg-L"' and the NH,":NO;™ ratios were varied to
0:100, 27:73, 50:50, 73:27, and 100:0. The 50-cell trays were filled with treatment media containing pre-plant fertilizers,
then seeds were sown. After seeds were germinated, the trays were moved to greenhouse and seedlings were feed
with 13-2-13 and 20-9-20 fertilizers, alternatively. The changes in pH and EC were measured every week and soil
solution for nutrient concentrations were analyzed in week 0, 3, and 7. The measurements of seedling growths as
well as analysis of tissue nutrient contents were also conducted in week 7. The varied NH, :NOj ratios did not influence
on the pHs of root media after incorporation of pre-planting fertilizers, but the ECs were heightened as proportion of
NH,4" to NO;™ were elevated. During the raising of seedlings, the pHs rose over time in the treatments of 0:100 and
27:73 (NH,": NOy"). The concentrations of all macro-elements in root media decreased gradually as seedlings grew
in all treatments. The seedling growths 7 weeks after seed sowing were the highest in the treatments of 27:73 and
50:50 (NH,": NOy") and those became worse in the treatments of higher NH," ratios than 73%. In terms of inorganic
element contents based on the dry weight of above ground tissue, the treatment of 0:100 showed the lowest content
of Ca, Mg, Na, Cu, Mn, and Zn. Based on the results, it is desired that NH," ratio in pre-planting fertilization is
maintained to be 50% or less for the raising of hot pepper plug seedlings.
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AEd 7HE &3HE NH, NOy ¥lS9l| & &3 13 Zeja 5o 4%

H1 Edold] 183~800%9] AS THEH, Ego] A
Tt BEE 3 AEAE AFee ES Yol FHo
ok &ict. = AAF SEY A 324, 504
2 724 Edol7} Wo] o]g=r, 3242 50~72mL,
5048 36~62mL, 183l 72-4 EgolE 30~54mLY]
Ego] Yol A 848 7= Aog dHA Ut we}
A At Ae5E Efo] Uo7 A 830 ¥al,
o|Z Qlaf ¢kFEo] ITtet AE ARl FreElstAl &
B3 A MR FE3] sk it
Fe7 R 2% Fei Edold] AES FHs
TAE IEsle] dolal7IH, dolE FAE o)A 7t
A §H3) o] W FALE dRRe HEE ZAITHH
oA dBFe] vIgE Hrlslal, HlETE FEE A7)
FHIE sl o ey B e wel 7HE
THEE R TR 2 S sl i 53] A
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2 7 23 dEFH ZANHH)F 2k dEa

£ gPE TR Aslel B ATE FAsa.

ME o
ATE T3] S8l Folo] HAEFERHo|E
= 35:3530%((viviv) HIEE S35 AES ZAE00)
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Aeslel] EAleke el g4 58 F Us O
19.5% Z12]3l 4.98~9.96kPas] F&Hslol| &A= =%
7t 5.5%% SHEAL
FE FRAAEE Edske A 7HIE H7teta
on ALY ¥EE 300mgL'E T 2HF =
Ao dEFE] Fael Frke) FAe] ¥lE-(NH,NOy)
S 0:100, 27:73, 50:50, 73:27, 100:002 WH3IAAT}.
AxA H|59} D5AAE 23 HIEE 72 HU)s)
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Table 1. Kinds and amounts of pre-planting nutrient charge fertil-
izers incorporated during formulation of the mixture of coir
dust:peatmoss:perlite 35:35:30% (v/v/v)~.

Treatments in NH,":NO5 ratios
0:100 2773 50:50  73:27 100:0
Ca(NOs),4H,0  1.69 169 1.01

Fertilizers (g'L")

KNO; 072 144
KH,PO, 0.19
MgSO, 034 034 034 034 034
NH,CI 031 046 023 06l
KCl 021 032 032
K.HPO, 025 025 025 025
NH.NO; 0.17 046
CaCl,2H,0 042 105  1.05
(NH,),80, 038  0.66
K280, 037

Micro-nutrient mix 2.00 2.00 2.00 2.00 2.00

“This table was also shown in the manuscript written by Sung et
al. (2016).
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Table 2. Growth characteristics of hot pepper plug seedlings 7 weeks after sowing in 50-plug trays as influenced by various NH; :NO5s"
ratios of nitrogen incorporated as pre-planting nutrient charge fertilizer in the coir dust:peatmoss:perlite (35:35:30%, v/v/v) medium.

Jeament R widh  degh  wan PO amds D G g
(cm) (cm) (cm) (cm) (mm) (8 (2

0:100 224 15.4 7.34 3.87 12.1 3.83 50.1 5.52 0.68
27:73 233 16.1 7.76 4.03 12.3 3.82 49.9 5.69 0.72
50:50 239 15.9 7.65 3.99 12.3 3.82 50.7 6.04 0.73
73:27 22.1 15.6 7.65 397 12.1 3.89 41.1 5.54 0.68
100:0 18.1 14.7 6.57 3.70 10.9 3.71 49.1 4.09 0.46
F-significance Ak NS ok * HAk NS NS oAk NS

NS, * # fik

“L: linear; “Q: quadratic in regression analysis.

Nonsignificant or significant at p < 0.05, 0.01, and 0.001, respectively.

Fig. 1. Growth of hot pepper plug seedlings 7 weeks after sowing in 50-plug trays as influenced by various various NH,":NO5 ratios of
nitrogen incorporated as pre-planting nutrient charge fertilizer in the mixture of coir dust, peatmoss, and perlite 35:35:30% (v/v/v)

(NH4":NOjy ratios: A, 0:100; B, 27:73; C, 50:50; D, 73:27; E, 100:0).
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100:0 A2T-=2 AE o2 Azlolle A 4]
SAAJA Zol7t G A] AIARE EF pHY EC W
sjo} AP S 11T W NH, HIRS 50% olst
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Fig. 2. Changes in pH of root media during the cultivation of hot
pepper seedlings as influenced by various various NH;:NO5
ratios of nitrogen incorporated as pre-planting nutrient charge
fertilizer in the mixture of coir dust:peatmoss:perlite 35:35:30%
(VIVIV).
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Fig. 3. Changes in EC of root media during the cultivation of hot
pepper plug seedlings as influenced by various NH,":NOjs ratios
of nitrogen incorporated as pre-planting nutrient charge fertilizer
in the mixture of coir dust:peatmoss:perlite 35:35:30% (v/v/v).
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3 2o 717 Bk NH, 2 NOye] &) w2
&S] NH,NZ} NOy-N9| 5% W3}E Fig. 49 e}
k. T2 35 A A% A9 NH, Al Blgo] =
S AES NH,-N ¥57} & Ao gzt
zlol7h FElslth. ey 3 37 Ee A
NH,-N &7} Solslar Azt zlolz HojA= ek
S HyoH, 35 75 Folle BE Aol ulg- e
FEE FAEINS B ofe}t ATtk xolm ISl
T ZE AEe] NOy-N 5 35 35 3714 vt
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Fig. 4. Changes in the root medium concentrations of NH,*-N and NO;™-N during the cultivation of hot pepper plug seedlings as influ-
enced by various NH,;":NOjs ratios of nitrogen incorporated as pre-planting nutrient charge fertilizer in the mixture of coir dust:peat-

moss:perlite 35:35:30% (v/v/v).
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Fig. 5. Changes in the macro-element concentrations of root media during the cultivation of hot pepper plug seedlings as influenced by
various NH,":NOs ratios of nitrogen incorporated as pre-planting nutrient charge fertilizer in the mixture of coir dust:peatmoss:perlite

35:35:30% (V/V/IV).
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Table 3. Influence of various NH,":NOj ratios of nitrogen incorporated as pre-planting nutrient charge fertilizer on the tissue nutrient con-
tents of hot pepper based on the dry weight of whole above ground plant tissue 7 weeks after sowing in 50-plug trays.

Treatment T-N P K Ca Mg Na Fe Cu Mn Zn
(NH,":NO5) (%) (mgkg™)
0:100 4.48 0.30 6.32 1.03 0.67 0.13 158.5 13.08 81.3 311.3
27:73 4.93 0.34 7.37 1.03 0.71 0.14 168.8 11.27 66.7 317.8
50:50 6.14 0.45 8.48 1.13 0.82 0.13 174.7 12.19 57.6 304.9
73:27 6.01 0.49 8.37 1.00 0.79 0.17 209.4 14.44 73.7 342.4
100:0 6.06 0.44 7.29 0.83 0.59 0.13 166.8 7.35 57.7 304.1
F-significance NS * NS NS NS NS NS NS NS NS
L? * * NS NS NS NS NS NS NS NS
Q" * * NS NS NS NS NS NS NS NS
NS* Nonsignificant or significant at p < 0.05.
“L: linear; “Q: quadratic in regression analysis.
%9 pH WSS sl I 4= 9lrk. NOy Mgl = =

EE5E JES pt EkeH pt ded AT
Eo EY & SRk Cat Mg EA4E7} =0}
A3 (Lindsay, 2001) 21&o] 93k F=Fo] Jrlsith
(Marschner, 2012; Sonneveld2} Voogt, 2009). 21&A|o]]
ot F5E TV AdHeE FE Yo EAlske 7
T A0 AQlo] | E AFelA NOy HIE©] =
2 A Ca} Mg &7} Szl dgle] =Hlvar 2
2=

g 77 o] AP FUda S B A
£ HW(Table 3), P AlQg thE didre= A1t
frofgh zfolE HolA ettt EZF T-N NH,:NOy
Hlgo] 50:50%1 Mox 7¢ =31 o] Bk NH, &
o] =AY B ) AEA o] s, p i
< 7327 HEllA 7P =31 ©] Ko} NH,' HlEo]
A S w) sk, T 9k BF 0.05% T2 3
A g xS dHetaem™ AEAW el
03t AES Holw ®slES & 4 AATh vi
2013y AEAY Fa o] NH,7F =2 AgolA
2ot o2 NH, 7} NOsol| Hla) wh] 4%,
71AARS] AT wE7] wi AEA AA F2TF
o] Wolzltkar B sleitt. 12]3l, Ca?t Mg NH, Hl
0] 73%E EUS W AEAY o] 7P Bk,
ol FFgolrY Foleit AgRRgoe] o] =R
o sk (Marschner, 2012; Nelson, 2012).

o] Axs 1Hd uf 15 FYIE RS 98
A= NH9F NOsE £33t dEd 7H=E Az
o NH,9] Hl&o] 50%5 9A ¥=F Z™sk= Ao|
Hl2lsl, 1 o] Bl FAdo] W 4= o)
U sekE)

Hir

ot -

Ao -A=25, M2sd M25 20194

FEd 7MZ T3 FAe] NH,NOy Hlgo] =
B a9 A mXle GRS Pt B ATE
FEh. AFS s FZolo] HAE, JERA H
HlolES Ry 71FE 35:3530%% E3 AES ZA)
siden, AEds AN F HA T
300mg-L 'Sl 2714l NH,“NO; HIE< 0:100, 27:73,
50:50, 73:27 2 100:002 A3 58S Fo] A3}
Ak Fa 9ol g I4YaE X3 vHlEE EE
Agolr Y3 g AN, HEES ¥ A

= 507 Eu1 Edodl] X8 § 15 FTAE 9
Flth. 9 A 9 $ AES] pH, EC ¥ tH
A FEE BAEIer, i 7 Sele A A%
AR} AEA Fr1eA S EAET g A A
E pHe & Hlgo] wE o7t FEshA] 2gkort
Aol ZYEEA NOy9 Blgo] =2 A9 HE
pH7} A58tk NH,Y] Hlgo] S2 vF A A&
o] EC7F kot BE A ECt 9% 353 $HE
F43] o= AgS Btk 1FH Ao s
o we} 4ES NH,“N, NOy-N 12]al t& F/F9]
Odda $57F EC Wsle} fARE 43RS Hor vlo}
ok BE 7 050 AP S AR A%
NH,:NO;™ HI&°] 27:73% 50:50 A2]Folx Zykzel
7o) 738191, NH, vlgo] 73% o1 9 Az
st ARS BAo T8 Aol 7R skl
50:50(NH,:NOy) A7 =AW TN, K, Ca %
Mg 5 T F7194 &) 7P =0t ol9f 22
s g v 53 15 Y B S 8
Ae BE 7MIR &k HAl A4 F NH Y H]
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