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Relationships between Micronutrient Contents in Soils and Crops of Plastic Film

House

Jong-Bae Chung, Bok-Jin Kim", Kwan-Sig Ryu, Seung-Ho Lee”, Hyun-Jin Shin", Tae-Kyung Hwangl), Hee-Youl
Choi, Yong-Woo Lee, Yoon-Jeong Lee, and Jong-Jib Kim (Division of Life & Environmental Sciences, Daegu
University, Gyeongsan 712-714, Korea, “Division of Biological Resources, Yeungnam University, Gyeongsan

712-749, Korea)

ABSTRACT: Micronutrient status in soils and crops of plastic film house and their relationship were
investigated. Total 203 plastic film houses were selected (red pepper, 66; cucumber, 63; tomato, 74) in
Yeongnam region and soil and leaf samples were collected. Hot-water extractable B and 0.1 N HCI
extractable Cu, Zn, Fe, and Mn in soil samples and total micronutrients in leaf samples were analyzed.
Contents Zn, Fe, and Mn in most of the investigated soils were higher than the upper limits of optimum
level for general crop cultivation. Contents of Cu in most soils of cucumber and tomato cultivation were
higher than the upper limit of optimum level, but Cu contents in about 30% of red pepper cultivation soils
were below the sufficient level. Contents of B in most soils of cucumber and tomato were above the
sufficient level but in 48% of red pepper cultivation soils B were found to be deficient. Micronutrient
contents in leaf of investigated crops were much variable. Contents of B, Fe, and Mn were mostly within
the sufficient levels, while in 71% of red pepper samples Cu was under deficient level and in 44% of
cucumber samples Cu contents were higher than the upper limit of sufficient level. Contents of Zn in red
pepper and cucumber samples were mostly within the sufficient level but in 62% of tomato samples Zn
contents were under deficient condition. However, any visible deficiency or toxicity symptoms of
micronutrients were not found in the crops. No consistent relationships were found between micronutrient
contents in soil and leaf, and this indicates that growth and absorption activity of root and interactions
among the nutrients in soil might be important factors in overall micronutrient uptake of crops. For best
management of micronutrients in plastic film house, much attention should be focused on the management
of soil and plant characteristics which control the micronutrient uptake of crops.
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Table 1. Locations of sampling and number of samples for different crops

Crop Gyeongnam Gyeongbuk Total number
Location sample Location sample of sample

Red pepper Miryang 17 Yecheon 49 66
Goonwi 31
Andong 10

Cucumber 63
Dalseong 14
Chilgok 8
Nongong 20
Gimhae 11 Daegu 13

Tomato Hamyang Goonwi 11 74
Sacheon Angang 12

Seongju 1




A et A5

ol

rd

o vigdz g9

=]

Al 219

Whatman No. 6 o742 ojzs}5ict. 7144 Cu, Zn,
Fe, Mn2 2 mm Ao 3HA7 10 g9 F7 EAEE
100-mL flask®ll 21 0.1 N HCl 50 mLE 7} - 30°C ]
A 1AI7E Sk 2eksle] 325111 Whatman No. 2 o322
AHBIITHY. FEelzo] mEUAE inductively coupled
plasma-atomic emission spectrometer(ICP-AES, Varian
Liberty Series II, Mulgrave, Australia)® s ol s =

AMEM T 0L Y B

AT o A8F FHFE /o] A 5 80T oA
48T EF FF Ax A T Fafate] A AlEE AR
3lth AR 0.5 g& HNOsH,S0;HCIO (10:1:4) $0
5 F2%8 ¥, inductively coupled plasma-atomic
emission spectrometer(ICP-AES, Varian Liberty Series

I, Mulgrave, Australia)Z ©]-43}%] B, Cu, Zn, Fe, Mn
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AR Eoke] 7184 B, Cu, Zn, Fe, Mn9| B &%
& 747} 0.8-2.7, 3.1-11.5, 22-51, 136-181, 139-161 mg/kg
o] Wele] 9lglom, B, Cu, Znd 7% o] AulA] EoFe]
MV e dekS Vet Fed} Mnd] ¥R A7) a1
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APAER2 QT w2 AR EY 9 7H84 B, Cu, Zn
o] A3t eo] 42} 04, 5.0, 121 mg/kgol$=tl(Table
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Ao Wsko] w9k WA 7R84 Fedt Mn 32 A 7
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AR EoF Fol Shgol At ow with AlAdA
w2 ool 7HA B, Cu, Zng o] A ] A
o] A O & o]z HoFARD Aol Enle}
S| 74 v|EFeA vRe] Algo] AU AE 9 9
wEo R el Qo|g} EnpiEe] nlate] A oflA]
74 B, Cu, Zngl o] v AL Azt AstA
vehbs 12539 A9 5L AelA 71 Azt o
DE 24 AR F NES Bl AEE A Al

Table 2. Contents of extractable micronutrients in plastic film house soils "

Crop B Cu Zn Fe Mn
mg/kg

Minimum ND* ND 3 20 14

p§;§er Maximum 53 15.8 84 746 355

Mean 0.8 32 2 181 158

Minimum 0.1 1.7 8 9 12

Cucumber Maximum 9.2 919 171 727 310

_ Mean 2.7 115 51 170 139
L (s i P

Tomato Maximum 10.1 108 131 904 330

Mean 2.3 113 41 136 161

Optimum levels for crops™ 0.1-2.0 1.0-2.0 1.0-5.0 10-16 1.0-4.0

" B was extracted in hot water and Cu, Zn, Fe and Mn were extracted in 0.1 N HCl

¥ Not detected.

Table 3. Contents of extractable micronutrients in open field soils near the plastic film houses’

B Cu Zn Fe Mn

mg/kg
Minimum ND* 0.4 2 86 9
Maximum 1.3 15.7 63 764 332
Mean 0.4 5.0 12 397 150

" B was extracted in hot water and Cu, Zn, Fe and Mn were extracted in 0.1 N HCl.

¥ Not detected.
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Table 4. Frequency distribution of plastic film house soils under the condition of deficiency, sufficiency and excess in

extractable micronutrient contents

B Cu

/n Fe Mn

Crop

D S E D S E

D S E D S E D S E

Red pepper 48 31 11 32 30 38
Cucumber 2 52 46 0 2 98
Tomato 1 56 43 4 8 88

%

0 6 94 0 0 100 0 0 100
0 0 100 2 0 98 0 0 100
0 1 99 5 10 85 0 0 100

"D, S and E represent deficiency, sufficiency and excess, respectively. Soil micronutrient status were evaluated using

the critical levels suggested by Sims and Johnson™.
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Table 5. Contents of micronutrients in leaf of plastic film house crops

Crop B Cu Zn Fe Mn
mg/kg

Minimum 6 ND 15 74 ND
Red pepper Maximum 292 1,281 261 392 1,088
Mean 71 50 69 175 1,721
Minimum ND' ND 3 18 ND
Cucumber Maximum 768 940 503 831 1,284
Mean 102 169 101 247 161
Minimum 0.7 ND 6 46 ND

Tomato Maximum 229 1,011 266 527 646
Mean 39 568 38 168 123

" Not detected.

Table 6. Frequency distribution of plastic film house crops under the condition of deficiency, sufficiency and excess in

micronutrient contents

B Cu /n Fe Mn
Crop
D S E D S E D S E D S E D S E
%
Red pepper 2 95 3 71 21 8 17 75 8 8 92 0 11 77 12
Cucumber 6 81 13 25 31 44 19 65 16 16 74 10 13 70 17
Tomato 7 92 1 34 55 11 62 34 4 18 81 1 15 76 9

"D,Sand E represent deficiency, sufficiency and excess, respectively. The status of micronutrients were evaluated using

the critical levels suggested by ]oneszs).
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Fig. 1. The relationship between micronutrient content in soil and leaf of red pepper. Soil B was extracted with hot water
and Cu, Zn, Fe and Mn were extracted with 0.1 N HCL The vertical and horizontal lines are lower and upper limits
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Fig. 2. The relationship between extractable micronutrient content in soil and leaf of cucumber. Soil B was extracted with
hot water and Cu, Zn, Fe and Mn were extracted with 0.1 N HCL. The vertical and horizontal lines are lower and upper
limits of optimum levels of micronutrients in soil and plant, respectively.
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Fig. 3. The relationship between extractable micronutrient content in soil and leaf of tomato. Soil B was extracted with
hot water and Cu, Zn, Fe and Mn were extracted with 0.1 N HCl. The vertical and horizontal lines are lower and upper

limits of optimum levels of micronutrients in soil and plant, respectively.
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