creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

Effect of Foliar Fertilization of Bio—Sulfur Suspension that was mixed with Calcium
Chloride on Pepper Growth and Quality
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ABSTRACT

This study was conducted to investigate the possibility of mixing
Bio—Sulfur with calcium chloride and the appropriate concentration of applying
Bio-Sulfur to pepper growth and quality. The treatments of foliar fertilization
consisted of control (water), 2,000, 1,000 and 500 times diluted Bio-Sulfur
without calcium chloride, only 0.2 9 calcium chloride, and diluted Bio-Sulfur
that was respectively mixed with 0.2 % calcium chloride.

The plant height, number and dry weight of pepper fruits were highest in
the treatment of 1,000 times diluted Bio—Sulfur. Whereas these decreased with
increasing concentration of Bio-Sulfur in calcium chloride—containing
treatments. The non-commodity rate of all treatments was lower than that of
non-treatment due to the effect of plant control of Bio-Sulfur and calcium
chloride. The calcium concentration of the leaves and pepper fruits in calcium
chloride—containing treatments was higher than that of other treatments. The
uptake of calcium of the pepper fruits decreased with increasing concentration
of Bio-Sulfur in calcium chloride-containing treatments because of decreasing
plant growth.

In conclusion, the growth and uptake of major elements of pepper were
lowest in the treatment of 500 times diluted Bio-Sulfur that was mixed with
calcium chloride. Considering both pepper growth and quality, it is suggested
that Bio-Sulfur diluted 2,000 ~ 1,000 times could be mixed with calcium

chloride.
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Table 1. Water-soluble chemical components of the Bio-Sulfur suspension used in

this experiment.
EC SO, NO; K Ca Mg Na Cl
ds m' (%) (%) (%) (%) (%) (%) (%)

8.05 42.7 2.29 1.32 0.92 1.16 0.76 6.55 1.42

pH
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Table 2. Chemical properties of the soil before experiment.

pH EC OM T-N Av. P,Os Ex. Cation (cmol. kg™)
(1:5)  (dsmh (%) (%) (mgkg') K Ca Mg Na
5.1 0.49 8.0 0.3 47.4 0.50 1.24 0.61 0.28
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Fig. 1. Changes in temperature and relative humidity during pepper cultivation.
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Table 3. Treatment of foliar fertilization of Bio-Sulfur suspension and Calcium

Chloride in this experiment.

Dilution rate (treatment : water)

Treatments .

CaCl, Bio-Sulfur

Control - -
Bio-S x2000 - 1 : 2,000
Bio-S x1000 - 1 : 1,000
Bio-S x500 - 1 : 500

CaCl, (0.2 %) 1 : 500 -
CaCl, + Bio-S x2000 1 : 500 1 : 2,000
CaCl, + Bio-S x1000 1 : 500 1 : 1,000
CaCl, + Bio-S x500 1 : 500 1 : 500




30 days after seedling transplant 70 days after seedling transplant 70 days after seedling transplant

Fig. 2. Photograph of pepper cultivation in greenhouse.
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Fig. 3. Plant height of pepper at 30 and 60 days after foliar fertilization.

> Means with different letters on the column are significantly different at p<0.05

(Duncan)
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CaCl, (0.2 %) CaCl, + Bio-S x500

Fig. 4. Photograph of pepper plant at harvesting stage.
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Ak FA ¢ = AEFLE Bio-S x1000 Aol A zzF 277 W, 43.3 g/plant
2 Agol b Egtow tlETolM zH7 160 7Y, 25.1 g/plantell W8] 117 7,
182 g/plant S7Fste= AEdS BT F3F Ad Yl EHF, coastal
ol ol F7td=d (Kim et al,
2004; Phillips, 1991; Shin et al, 2005), & A7-clA %= nto] @ -5 1000v = 3
At AHelgoza ko] Tt Aottt &3 CaCly + Bio-S x500 7
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Table 4. Growth of pepper at 60 days after foliar fertilization.

Fruit
Treatments dry weight length diameter
number

(/plant) (cm) (cm)
Control 160 ab 25.1 ab 82 a 1.2 a
Bio-S x2000 188 ab 28.9 ab 83 a 1.1 a
Bio-S x1000 277 a 433 a 84 a 1.2 a
Bio-S x500 260 a 35.3 ab 8.1 a 1.1 a
CaCl, (0.2 %) 198 ab 31.9 ab 82 a 1.1 a
CaCl, + Bio-S x2000 146 ab 24.3 ab 8.1 a 1.1 a
CaCl, + Bio-S x1000 137 ab 26.7 ab 84 a 12 a
CaCl, + Bio-S x500 84 b 150 b 82 a 12 a

"¢ Means with different letters in the same column are significantly different at

p<0.05 (Duncan)
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Fig. 5. Non-commodity rate of pepper at 60 days after foliar fertilization

*® Means with different letters on the column are significantly different at p<0.05

(Duncan)
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Table 5. Concentration of major elements in old and new leaves of pepper at 60 days after foliar fertilization.

Treatments T-N (g/kg) P (gkg) K (g/kg) Ca (gkg)
old new old new old new old new
Control 10.3 abc 10.3 bc 1.12 a 1.52 a 358 a 353 a 575d 519 b
Bio-S x2000 9.40 be 10.2 be 144 a 1.63 a 34.1 a 302 a 6.70 cd 5.00 b
Bio-S x1000 12.2 ab 12.2 ab 1.25 a 142 a 404 a 374 a 10.4 be 8.90 ab
Bio-S x500 13.1 a 151 a 147 a 1.87 a 37.1 a 327 a 10.9 be 8.78 ab
CaCl, (0.2 %) 10.2 abc 10.1 be 1.34 a 1.67 a 352 a 36.5 a 14.8 ab 12.1 a
CaCl, + Bio-S x2000 9.90 abc 9.40 be 1.61 a 2.03 a 333 a 29.2 a 14.6 ab 11.0 a
CaCl, + Bio-S x1000 8.80 be 8.50 ¢ 143 a 1.79 a 351 a 36.8 a 163 a 11.8 ab
CaCl, + Bio-S x500 8.80 ¢ 9.00 be 143 a 233 a 351 a 353 a 16.3 ab 1.1 a

*¢ Means with different letters in the same column are significantly different at p<0.05 (Duncan)
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Table 6. Concentration of major elements in old and new stems of pepper at 60 days after foliar fertilization.

Treatments T-N (g/kg) P (gkg) K (g/kg) Ca (g/kg)
old new old new old new old new
Control 3.15 a 5.62 ab 0.82 a 2.34 a 143 ¢ 34.5 ab 279 b 382 a
Bio-S x2000 3.89 a 6.99 a 0.81 a 244 a 115 ¢ 26.6 b 3.08 ab 4.01 a
Bio-S x1000 378 a 6.20 ab 0.66 a 1.32 a 15.0 ¢ 379 a 3.67 ab 4.18 a
Bio-S x500 371 a 6.20 ab 0.70 a 1.71 a 16.6 bc 33.8 ab 3.17 ab 4.06 a
CaCl, (0.2 %) 347 a 550 b 0.70 a 1.66 a 20.5 ab 35.0 ab 3.35 ab 443 a
CaCl, + Bio-S x2000 4.10 a 539 b 0.85 a 2.39 a 224 a 349 ab 3.22 ab 394 a
CaCl, + Bio-S x1000 431 a 518 b 0.87 a 1.83 a 242 a 33.8 ab 4.12 a 3.96 a
CaCl, + Bio-S x500 3.68 a 476 b 1.12 a 3.00 a 20.6 ab 36.3 a 2.84 b 3.60 a

*¢ Means with different letters in the same column are significantly different at p<0.05 (Duncan)
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(3) g = T-N, P, K, Ca 5%

A AA 609 Fol e F 71w S Table 79 Zvh A R
120 ~ 155 g/kgo 2 BE Az 7+ o7t ¢ldth. o L CaCl, + Bio-S
x500 Aol A 157 g/kg, ZF FES Bio-S x2000 # g7l A 139 g/kg, Z+
#3ES CaCl, + Bio-S x500 A g-olA 478 g/kgo =2 7V =hou}, EE

Jge ol

rlo

rlr
frt
o2
o
il
-z
Ay
-
N
i
o
ol
b
HF

Table 7. Concentration of major elements of pepper roots at 60 days after foliar

fertilization.

Treatments N P K Ca
(g/kg) (gkg) (g/kg) (g/kg)
Control 133 a 1.17 b 8.52 ab 3.90 ab
Bio-S x2000 13.0 a 1.4 ab 139 a 345 b
Bio-S x1000 12.0 a 1.28 ab 11.1 ab 3.87 ab
Bio-S x500 13.1 a 1.23 ab 741 b 3.84 ab
CaCl; (0.2 %) 155 a 1.29 ab 7.75 ab 3.97 ab
CaCl, + Bio-S x2000 13.8 a 1.28 ab 11.0 ab 3.95 ab
CaCl, + Bio-S x1000 154 a 1.55 ab 13.4 ab 4.16 ab
CaCl, + Bio-S x500 13.2 a 1.57 a 12.3 ab 478 a

*® Means with different letters in the same column are significantly different at

<0.05 (Duncan)
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Table 8. Changes in content of Calcium in the upper, middle, and lower parts of pepper fruit after foliar fertilization.

Ca (mg/100g, fw)

Treatments 30 days after foliar fertilization 60 days after foliar fertilization
upper middle lower upper middle lower
Control 123 a 545 a 338 b 13.9 ab 7.17 ab 8.21 ab
Bio-S x2000 149 a 633 a 4.53 ab 11.6 b 6.66 ab 7.52 ab
Bio-S x1000 14.1 a 6.34 a 4.14 ab 11.8 b 5.00 b 538 b
Bio-S x500 13.6 a 5.89 a 3.72 ab 17.8 a 7.53 ab 7.89 ab
CaCl, (0.2 %) 129 a 6.68 a 4.47 ab 15.1 ab 7.45 ab 9.15 a
CaCl, + Bio-S x2000 13.0 a 591 a 497 a 15.4 ab 7.86 ab 8.96 a
CaCl, + Bio-S x1000 11.7 a 573 a 3.62 ab 15.5 ab 833 a 9.84 a
CaCl, + Bio-S x500 11.8 a 5.68 a 4.19 ab 16.7 ab 7.00 ab 8.22 ab

¢ Means with different letters in the same

column are significantly different at p<0.05 (Duncan)
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Table 9. Uptake of major elements of pepper at 60 days after foliar fertilization.

T-N (mg/plant)

P (mg/plant)

Treatments 5 .
Fruit Leaf Stem Root Fruit Leaf Stem Root
Control 173 ab 98.3 ab 67.8 ab 464 a 50.6 ab 108 b 15.4 ab 3.84 b
Bio-S x2000 200 ab 116 ab 63.9 ab 56.5 a 52.1 ab 14.5 ab 102 b 5.98 ab
Bio-S x1000 267 a 204 a 120 a 689 a 753 a 19.6 a 18.6 ab 7.09 ab
Bio-S x500 276 a 204 a 83.8 ab 69.2 a 713 a 214 a 14.3 ab 6.46 ab
CaCl, (0.2 %) 209 ab 101 ab 86.3 ab 812 a 55.7 ab 14.5 ab 17.3 ab 6.25 ab
CaCl, + Bio-S x2000 205 ab 108 ab 97.1 ab 77.1 a 47.1 ab 15.5 ab 193 a 6.28 ab
CaCl, + Bio-S x1000 172 ab 92.6 ab 72.2 ab 79.0 a 56.9 ab 15.9 ab 14.7 ab 798 a
CaCl, + Bio-S x500 107 b 494 b 343 b 43.6 a 29.7 b 10.7 b 11.0 ab 591 ab

K (mg/plant) Ca (mg/plant)

Treatments - )
Fruit Leaf Stem Root Fruit Leaf Stem Root
Control 349 ab 326 ab 285 abc 26.2 a 11.6 ab 55.0 a 62.4 ab 139 a
Bio-S x2000 354 ab 375 ab 173 ¢ 62.5 a 11.6 ab 79.0 a 44.5 ab 149 a
Bio-S x1000 485 a 641 a 493 b 72.3 a 159 a 172 a 106 a 20.8 a
Bio-S x500 482 a 528 ab 399 abc 410 a 169 a 153 a 70.4 ab 20.1 a
CaCl, (0.2 %) 424 ab 356 ab 511'b 364 a 16.1 a 140 a 83.4 ab 223 a
CaCl, + Bio-S x2000 285 ab 327 ab 538 a 56.2 a 11.5 ab 154 a 79.5 ab 20.0 a
CaCl, + Bio-S x1000 296 ab 375 ab 404 abc 69.5 a 11.8 ab 157 a 68.0 ab 215 a
CaCl, + Bio-S x500 167 b 211 b 204 be 538 a 520 b 76.3 a 26.6 b 16.7 a

*¢ Means with different letters in the same column are significantly different at p<0.05 (Duncan)
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