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Effects of DTPA application on Growth of Red Pepper (Capsicum annuum L..)
and Chemical Properties of Nutrient Accumulated Soil in Plastic film House
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This study was conducted to evaluate effects of diethylene triamine penta acetic acid (DTPA) treatment on
growth of red pepper and nutrient availability to salt accumulated soil in the plastic film house. The treatments
were no application (Control), chemical fertilizers (NPK), DTPA (0.06, 0.13, and 0.19 mM) and the half of
chemical fertilizers (NPK) with DTPA 0.06 mM. Fruit yield of red pepper showed no significant difference
between the treatments (control, NPK, DTPA 0.06 mM, 0.13 mM, except for DTPA 0.19 mM. Red peppers
were killed by DTPA 0.19 mM treatment because the high concentration of DTPA was toxic to crop.
However, dry mass (stem and leave) and nutrient uptake of red pepperin DTPA 0.06 mM treatment increased
significantly compared with those of control. In particular, nutrient uptake of red pepper in DTPA 0.06 mM
treatment increased in the order of Fe, Mn, and Zn > Ca and Mg > K, as the magnitude of the stability constants
of DTPA. Thus the application of DTPA 0.06 mM was the most effective for the alleviation of nutrient
accumulation in the plastic film house soils.

Key words: DTPA, Red pepper, Chemical properties, Growth, Field scale

Inorganic element uptake of red pepper by soil application of DTPA in salt accumulated soil of the plastic film house located
Cheonan.

Treatment T-N P K Ca Mg Fe Mn Cu Zn
kg ha™
Control 36.0b 10.8a 54.0ab 27.0b 12.6b  0.126bc 0.216bc  0.009b 0.108a
NPK 37.8b 10.8a 61.2ab 32.4b 14.4b  0.198ab 0.630a 0.022a 0.144a
DTPA 0.06 mM 155.8a 14.4a 79.2a 45.0a 21.6a  0.306a 0.648a 0.032a 0.216a
DTPA 0.13 mM 34.2b 9.0a 46.8b 32.4b 14.4b 0.144abc  0.432ab 0.022a 0.144a

DTPA 0.06 mM+1/2 NPK 43.2ab 10.8a 63.0ab 34.2b 16.2b  0.234ab 0.594a 0.032a 0.180a

"Different letters in column represent significant differences (P < 0.05) between treatments by Duncan’s multiple range test.
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Introduction

A A AN THSEE RS AR RE 2
Tl wet 2ol e FAEL Qe Aol
(Kim et al., 2013). 2ol AQAEIA] FEdes HHE
B, ANAERE (BO)= 718k A0l AL, Fa4t (Av.
P,0s) ¥} 2|8 ol (K, Ca, Mg)9] A= 2gHe
AT E =& ol ek (RDA, 2013). ©]
= A7 sl BeAld, s, AR, FH)
SHEEO FAF 55 ARESIIAINE, Al i
Aeoket B Fe T sl ARl A7E 3
t} (RDA, 2008),

A AR el A o] 7
NE7E A%E O P2 2AsH, RS ER oprul

hl L
& TMo2 AL R0l ok i3k Je

N 3
o,
%
11021

]
2 1
H

O
L)
¥ w2

a9z da N B SR A (K)i71L ¢l (P) Eany
(Ca), mF1HlE (Mg), Le]aL B4 (Fe, Cu, Mn, Zn)E
FHH O R T45kR] B AJSA 7 wAysi) o]gdt B
AlE At ool

sfo] AEo] FHA P F4E HASH Wl mAjo|
1 @ 5j},

LeolEAL B4 ot 24 oo HiglaFE
| reFe] Y= 2 A (Tuntiwiwut, 1982), EOF F7|AE
% ¥l (Ca, K, Mg, Fe, Cu, Mn, Zn)Z HijEZ o] &
olslo] (Lindsay, 1979), o5 4= 2=l S+ + 3
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et al,, 2003; Weinstein et al,, 1954; Wallace, 1971;
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Materials and Methods
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Table 1. Chemical properties of soil used for cultivating red pepper at the plastic film house in 2012.

Ex. cation
Soil pH EC OM Av. P20Os NO;-N NH;-N
K Ca Mg
1:5 dS m" g kg'I mg kg'] -------------- cmol kg'I ---------------------- mg kg'l --------
Soil for red pepper 6.4 2.2 19 1,037 1.15 53 2.0 176 22
Optimal range 6.0~6.5 <2.00 25~35  450~550 0.70~0.80 5.0~6.0 15~2.0 70~200 -
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Results and Discussion
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Fig. 1. Fresh weight of red pepper cultivated in soils as
affected by the DTPA concentration at the plastic film house
located in Cheonan. NPK represents standard fertilizer appli-
cation level of nitrogen(N), phosphorus (P), and potassium
(K). Vertical bars represent standard enor (n=4). TRelative
index mean the ratio of the yield of other treatments to the
control. *Different letters represent significant differences (P
< 0.05) between treatments by Duncan’s multiple range test.
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Table 2. Aboveground dry weight of red pepper cultivated in
soils as affected by the DTPA concentration at the plastic
film house located in Cheonan.

Stem Leave

Treatments 1
---------- kg ha” ------—--

Control 360b° 378b
NPK' 504ab 558ab
DTPA 0.06 mM 594a 684a
DTPA 0.13 mM 414ab 540ab
DTPA 0.06 mM + 1/2 NPK 522ab 540ab

'NPK represents standard fertilizer application of nitrogen(N),
phosphorus (P), and potassium (K).

"Different letters within column represent significant differences
(P< 0.05) between treatments by Duncan’s multiple range test.

Table 3. Inorganic element uptake of red pepper by soil application of DTPA in salt accumulated soil of the plastic film house

located Cheonan.
Treatment T-N P K Ca Mg Fe Mn Cu Zn
kg ha™

Control 36.0b 10.8a 54.0ab 27.0b 12.6b  0.126bc  0.216bc  0.009b 0.108a
NPK 37.8b 10.8a 61.2ab 32.4b 144b  0.198ab  0.630a 0.022a 0.144a
DTPA 0.06 mM 155.8a 14.4a 79.2a 45.0a 21.6a  0.306a 0.648a 0.032a 0.216a
DTPA 0.13 mM 34.2b 9.0a 46.8b 32.4b 144b  0.144abc  0.432ab  0.022a 0.144a
DTPA 0.06 mM+1/2 NPK 43.2ab 10.8a 63.0ab 34.2b 162b  0.234ab  0.5%4a 0.032a 0.180a

"Different letters in column represent significant differences (P < 0.05) between treatments by Duncan’s multiple range test.
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2 =71 4 9%tk (Ayed, 1970; Brown et al., 1960;
Chaney et al., 1972).
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Fig. 2. Changes in soil chemical properties (pH, EC, Ex. K, Ex. Ca. NOz-N, and NH4-N) at harvest stage of red pepper crops grown
with different levels of DTPA application at the plastic film house located in Cheonan. Vertical bars represent standard error (n=4).
Jun. 14 and Oct. 30 mean soils before treatment and at harvest stage after treatment, respectively. ", and " represent
significance at p < 0.05, 0.01, and 0.001, respectively. and ns means no significance.
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