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Effects of Some Environment-friendly Farming Materials
on Growth of Pepper and Tomato Seedlings
under Low Solar Radiation Conditions

Yeong-Cheol Um*, Tae-Cheol Seo, Yoon-Ah Jang, Sang-Gyu Leeg,
Jun-Gu Lee, Chang-Sun Choi, and Sang-Seok Oh
\eegetable Research Division, National Institute of Horticultural & Herbal Science, RDA, Suwon 440-706, Korea

Abstract. The aim of this study was to evaluate the effect of 3 environment- friendly farming materials on
the growth of pepper and tomato seedlings under low level of solar radiation. The pepper and tomato seed-
lings were separately grown on commercia substrate and non-fertilizer substrate under 30% shading condi-
tion, respectively. The microbe-, enzyme-, and amino acid-supplements were used for the foliar application
to the seedlings. The application of enzyme- and amino acid-supplements significantly enhanced the growth
of tomato and pepper seedlings grown on non-fertilizer substrate, while there was no significant effect on
the seedlings grown on commercia substrate. The foliar application of enzyme- and amino acid-supple-
ments reduced the days to flowering by 3 to 4 days and lowered the node order of fruit set in tomato plants
grown on non-fertilizer substrate. The results showed that the enzyme- and amino acid-supplements could
enhance the seedling growth and lower the node order of fruit set under limited nutritional conditions.

Key words: amino acid-supplements, commercial substrate, enzyme-supplements, microbe-supple-

ments, non-fertilizer substrate
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Aom, o]2 13l F2Ee] Aol & T3l ATt
Px7Fe A=) s DR skt A
I IxFF RS SR FTED o HEFEA
At B S A, oY 7] YRS sk
(Chung 5, 1998, Sin 5, 1991), AF=olA ErlE,
71A], 3o} Aso] "olA|ar, G} Yol on,
Fe A= Aar, LHld F9] trans-zeatin I, 2+
T F71= ol Attt 3k (Zhongt
Kato, 1998), EFFES] 7-9+= 70% *Fg=E]E shd
= AuleRE FHojxal, A5 AstEraL sl
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Nukaya, 1984; Kim¥} Ito, 1983; Shin 5, 1996;
Shin -5, 1997; Sin 5, 1991).
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Park 5, 1995; Seo 5, 2006) 3HA] 9H2
o] FFE H AL HAeke F83 2% F9 st
volth, SH A] o] A¥e IHe] Ay 75
T ope} YREEgEe] Ev oy 12, A2, Usy,
AUz T FAES $E9] JFoz wE 5 ot
T e AEe S Bl AX A JFE
"] x| (Clouse, 2001), X}4-(Jefferson® Muri, 2007),
F& A27H (Lee, 2002) & THUSH Ylo g S=33e)
A7E Bl FshEe] S AAA ASS A
ArZITE B A B T uljSellA do] A%
S ZRA)7)a1(Kamiyast Jose, 1999), S =% A}
ZAe]| golato] 2Ee] | W] JIS wRIvkar
HuEACKKurepin 5, 2007).
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Table 1. Growth of tomato seedlings grow on ‘BM-2' non-fertilizer substrate as influenced by shading and three environ-

ment-friendly farming materials for 5 weeks after sowing.

Shading Farmi_ng Plant height No. of SPAD Ledf area Fresh weight Dry weight
materials (cm) leaves vaue (cm?) (g/plant) (g/plant)
A* 20.7 42 26.1 27.10 234 0.144
B 27.3 54 284 72.65 4.75 0.297
C 279 5.6 28.2 81.73 5.00 0.338
Shading AB 27.6 48 27.6 55.02 381 0.209
30% AC 29.3 5.2 27.0 80.90 5.07 0.287
BC 28.0 5.6 29.2 85.61 5.26 0.288
ABC 27.0 5.8 29.1 79.87 4.80 0.227
Con. 234 5.0 25.1 39.21 3.08 0.186
A 17.8 4.8 26.6 29.47 242 0.214
B 24.0 5.2 27.2 68.39 4.50 0.344
C 25.0 5.6 27.3 80.28 4.99 0.424
Non-shading AB 26.6 52 25.8 66.52 4.61 0.340
AC 291 52 27.8 72.55 4.65 0.287
BC 30.0 5.8 312 78.79 543 0.317
ABC 245 6.0 319 99.47 531 0.387
Con. 17.2 4.0 24.4 23.84 195 0.157
Significance”
Shading (A) *x ns ns ns ns el
Mate—lals(B) * k% * k% * k% * k% * %%k * k%
AxB ns * ns * * *

A, microbe-supplements; B, enzyme-supplements; C, amino acid-supplements; AB, microbe and enzyme; AC, microbe and
amino acid; BC, enzyme and amino acid; ABC, microbe, enzyme and amino acid; Con., tap water.
Ins, *, ** *** Nonsignificant or significant at P = 0.05, 0.01, 0.001, respectively.
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Table 2. Growth of tomato seedlings grow on ‘Bio’ commercia substrate as influenced by shading and three environment-

friendly farming materials for 5 weeks after sowing.

Shading Fami_ ng Plant height No. of SPAD Leaf area Fresh weight Dry weight

materials (cm) leaves value (cm? (g/plant) (go/plant)

A? 37.3 5.8 26.8 85.82 6.78 0.242

B 33.6 6.0 276 91.42 6.63 0.344

C 35.6 6.0 25.9 107.11 7.07 0.264

Shading AB 39.0 6.2 26.9 104.91 7.48 0.252

30% AC 38.7 58 279 122.80 8.62 0.392

BC 36.2 5.6 285 101.53 7.07 0.247

ABC 34.0 6.2 28.7 117.48 7.86 0.318

Con. 324 5.8 281 101.34 6.80 0.293

A 35.7 6.0 30.8 113.69 811 0.515

B 341 6.0 304 117.38 7.92 0.438

C 32.6 58 29.2 94.11 7.13 0.355

Non-shading AB 320 6.0 283 100.94 6.46 0.287

AC 320 58 27.2 97.23 6.37 0.253

BC 35.7 6.6 30.6 125.49 7.74 0.400

ABC 318 6.4 28.7 117.74 829 0.463

Con. 26.8 6.4 28.6 120.86 8.20 0.522

Significance’

Shading (A) *kx ns *x ns ns *kx
Materias (B) *x ns ns ns ns *
AxB ns ns ns * ** *x

A, microbe-supplements; B, enzyme-supplements; C, amino acid-supplements; AB, microbe and enzyme; AC, microbe and
amino acid; BC, enzyme and amino acid; ABC, microbe, enzyme and amino acid; Con., tap water.
Ins, *, ** *** Nonsignificant or significant at P = 0.05, 0.01, 0.001, respectively.
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Table 3. Growth of pepper seedlings grow on ‘BM-2' non-fertilizer substrate as influenced by shading and three environ-

ment-friendly farming materials for 7 weeks after sowing.

Shading Farm!ng Plant height No. of SPAD Leaf area Fresh weight Dry weight

materials (cm) leaves value (cm?) (g/plant) (go/plant)

A* 14.7 5.8 26.5 32.60 1.36 0.119

B 18.8 54 311 44.01 1.87 0.203

c 225 7.0 323 70.94 271 0.254

Shading AB 219 6.6 34.6 57.34 231 0.241
30% AC 210 5.6 34.7 53.55 2.16 0.214
BC 220 7.0 340 72.53 2.76 0.254

ABC 225 6.6 323 64.70 2.73 0.263

Con. 16.2 48 28.6 27.64 1.36 0.123

A 129 48 28.1 20.97 1.09 0.125

B 18.1 5.6 30.2 34.89 1.82 0.235

Cc 203 6.6 36.7 50.94 2.39 0.288

Non-shading AB 19.1 6.4 32.7 41.34 2,02 0.234
AC 19.3 5.8 334 45.85 211 0.248

BC 231 6.2 35.6 60.26 2.82 0.299

ABC 214 6.4 313 52.16 252 0.217

Con. 15.2 6.2 32.7 41.69 1.88 0.209

Significance’

Shading (A) *x ns ns *kx ns ns
Mata—la]S(B) *k*k * k% * k% * k% *k*k *kk
AxB ns ns ns ns ns ns

A, microbe-supplements; B, enzyme-supplements; C, amino acid-supplements; AB, microbe and enzyme; AC, microbe and
amino acid; BC, enzyme and amino acid; ABC, microbe, enzyme and amino acid; Con., tap water.
Yns, *, ** *** Nonsignificant or significant a P = 0.05, 0.01, 0.001, respectively.

b FAAS) ofnlba Aol els) tizre] ulah
At R wE 24, 95, 9ud, AAE,

2% 50| 2718900 ot AAEAA) 2% &
35 E8A) o AsETRe ol

% fEE TR A%o] 35 H59,
| o =, AEge) Pl e

aroo & %
ald
o riok

of
Wi
)

Fgol ¢
HPFENA ADZ2A] BAA|S} opr|tA] A
el o3l Aol F71sE ASE Hof EnfEe} ¢
o] 4% EH] 32 YA A B} VER Bl R
AT, A EAAlE FHPIECIA Helaart A
& AL opiesA] 84 aRE VR A 9k
o wbA] 2] AS A A== HlERe] F
5k 7ol EAAY opritA] AP E S Aol
A As ¢ & QT o] ZE AR Kol
FAAR} oAkl e a4 ¥ o} A%
QTS X3l e A= F5HUTH
FHIIES] ‘Hlo]Q HES AMgSle] 155 SH3H
AiNTable 4) =4 2 AT DEFS FARgo

(

B
1
o o

¢

—

ApgEART o] degh Adelnont, JuEe
g0 AEo] O =4 YeRdT) o]id dv=
EvlE S52439} FABI Kang 5(2010)°] ErFlE
of Fuk HEHO Xog AEA| gl wet &
o] Yol ZoF BHugh Ao} Akt J5
o} A5A TS ATl e fexPt it
gz A S M Ede EvEES} AL
SHA| BAA|9} op|=tkA| ¢S] ThEou E8fE] 7} o
ZTHET A5o] Fkou}, nEAIE TEAEAl
xETET ASo] v veht fHIES SEuA
2 o] 83 Y rAIES 7Hke g 3t XA
ARGl frofsior & ZoR A=t v Tl
X7 xe & Apol7t glont, 18 EAlA] A7t o
Zrol] Hisl FHAS A|Lfgh it ZARRFEIA A
Fo] J53t AFo|Uth AYx 21S 7P 25F
slollA] 2133 sARle] Aol ofgh ARSI aA= v
ujElRon, 53] 1A T8l ot s
BHE AT o FApgA opr|ikA] Az]e]

-273 -



%1933

- AEfd

Ao - OV - BT - HAA - 2

Table 4. Growth of pepper seedlings grow on ‘Bio’ commercial substrate as influenced by shading and three environment-

friendly farming materials for 7 weeks after sowing.

Shading Farmi_ ng Plant height No. of SPAD Lesf area Fresh weight Dry weight
materials (cm) leaves vaue (cm? (g/plant) (g/plant)
A? 26.0 7.0 315 71.88 354 0.314
B 273 74 30.8 89.16 4.00 0.342
Cc 264 74 323 86.46 371 0.301
Shading AB 231 74 321 87.99 351 0.287
30% AC 254 8.0 334 98.49 3.75 0.370
BC 24.2 7.2 316 85.73 3.97 0.295
ABC 273 84 328 102.64 423 0.383
Con. 28.6 74 28.3 97.09 4.09 0.353
A 29.2 82 35.2 84.34 4.41 0.433
B 295 82 323 81.65 4.68 0.401
C 314 8.6 34.7 65.91 548 0.555
Non-shading AB 233 6.2 28.9 59.09 3u 0.268
AC 30.6 8.6 313 79.49 5.13 0.462
BC 26.9 7.0 320 73.88 4.06 0.305
ABC 276 7.6 348 93.29 4.55 0.387
Con. 270 74 30.1 74.70 3.95 0.383
Significance’
Shading (A) *x ns ns * *x *x
Materias (B) *kx * *x ns * *
AxB ns ns * ns * ns

A, microbe-supplements; B, enzyme-supplements; C, amino acid-supplements; AB, microbe and enzyme; AC, microbe and
amino acid; BC, enzyme and amino acid; ABC, microbe, enzyme and amino acid; Con., tap water.
Yns, *, **, *** Nonsignificant or significant at P = 0.05, 0.01, 0.001, respectively.
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Table 5. Flowering date and node order of tomato as influenced by substrates, shading and three environment-friendly farm-

ing materials after transplanting.

'‘BM-2' substrate 'Bio’ substrate
Shading r'r:;g: ;gs Daysto flowering of 1st cluster  Nodeorder Daysto flowering of 1st cluster  Node order
1st flower 3rdflower  Of Istcluster 14 flower 3rdflower ~ Of 1stcluster
A? 36.5 40.3 118 35.0 385 13.0
B 358 385 125 323 347 12.3
C 343 37.2 120 335 36.0 12.7
Shading AB 372 40.7 12.2 325 35.0 125
30% AC 35.7 38.3 12.7 318 34.0 15
BC 34.8 37.7 123 318 34.2 12.3
ABC 42.0 45.7 133 335 36.0 12.7
Con. 39.8 434 124 33.7 36.8 135
A 35.8 39.2 12.0 32.7 35.3 13.0
B 34.2 36.8 12.8 31.0 33.2 12.7
C 34.2 36.7 132 325 35.7 125
Non-shading AB 35.0 37.8 135 33.7 36.8 132
AC 338 37.0 133 345 36.7 125
BC 34.0 36.3 138 333 36.0 135
ABC 35.3 385 133 33.6 36.4 134
Con. 38.8 42.6 124 30.7 323 12.7
Significance”
Shading (A) *kx *kx *x ns ns ns
Materias (B) *kx *kx * ns ns ns
AxB ns ns ns ns ns ns

A, microbe-supplements; B, enzyme-supplements; C, amino acid-supplements; AB, microbe and enzyme; AC, microbe and
amino acid; BC, enzyme and amino acid; ABC, microbe, enzyme and amino acid; Con., tap water.
Ins, *, ** *** Nonsignificant or significant at P = 0.05, 0.01, 0.001, respectively.
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