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This experiment was performed to understand the relationship between uptake of Fe and Mn by plants,
red pepper and tomato, and soil physico-chemical properties under different soil conditions at an
environmentally controlled chamber in NAAS(National Academy of Agricultural Science) in 2008. After
the dipping for 3 days, four treatments, dipping, dipping+aeration, drainage, drainage+aeration, were set
up to investigate the changes in soil redox potential and moisture content. Drainage+aeration changed soil
to the oxidation condition from 72 hrs of treatment, and soil moisture content was immediately reduced
after treatment. Uptake of Fe and Mn of red pepper was investigated with two treatments, soil only and the
mixed[so0il(50%) : bed so0il(35%) : bark(15%)]. Red pepper leaves taken at 30 days after treatment
absorbed excessively Mn from the treatment of soil only and the mixed, and thus uptake of iron was
strongly reduced. Also, uptake pattern of Fe and Mn of tomato was examined with four treatment, soil
only, s0il(50%) + rice straw(50%), so0il(50%) + compost(50%) and soil + aeration. Contents of Fe and Mn
in tomato leaves was measured at 60 days after treatment. Fe content was the greatest in soil(50%) +
compost(50%) whereas Mn content was the highest in soil only. As a result of this experiment, plant growth
was stronger influenced by soil moisture content than redox potential or porosity, and the oxidation status
of soil was likely to promote that plant predominantly absorbed Mn from soil and thus resulted in Fe

deficiency.
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=42 A ¥R AE, #ARIAA S HThAIH], NOs
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Table 1. Chemical properties of soil used in the redox potential experiment.

Ex. cations DTPA
pH EC OM Av. P:Os NOs-N
K Ca Mg Fe Mn
1:5 dSm” 110 < — mgkg' -~ s L1170 — mgkg" -
8.5 0.2 0.6 17 3 0.07 541 0.78 9 7

Table 2. Chemical properties of soil and bed soil used in the red pepper experiment.

Ex. cations DTPA
pH EC OM Av. P20s NO>-N
K Ca Mg Fe Mn
L5 ds m’ gkg' mgkg - e emole kg e s mgkg -
Soil 5.8 1.4 8.3 895 67 0.17 23 12 73 20
Bed soil 5.6 13.1 381 1,747 437 6.44 18.5 82 37 25
Table 3. Chemical properties of bark used in red pepper experiment.
N P K Ca Mg Fe Fe Zn B
% mg kg-]
0.20 0.03 0.14 0.32 0.06 218 54 14 1
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Table 4. Chemical properties of soil used in tomato experiment.
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Ex. cations DTPA

pH EC OM T-N Av. P20Os

K Ca Mg Fe Mn
1:5 dSm' 13— mgkg' = e cmole kg’ - e mg kg —--—
5.8 1.1 7.99 0.7 1,054 0.17 21 0.6 80 18

Table 5. Chemical properties of rice straw and compost used in tomato experiment.
Organic matter pH EC OM N P K Ca Mg Fe Mn Zn B
L5 dSm" gkg' F e e — ATy - —

Rice straw - - - 0.56 0.11 1.88 041 0.09 436 773 53 1
Compost 79 14.5 250 0.95 1.10 1.12 217 042 2,305 293 740 19
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Fig. 1. Redox potential and moisture content of soils with four different treatments.
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Fig. 2. Fe and Mn contents and Fe/Mn ratio in red pepper leaves grown under different soil conditions at 30 days after planting.
Vertical bars indicate standard deviation(n=3).
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Table 6. Chemical properties of red pepper normal or disorder soil.
Ex. cations DTPA
Treatment pH EC OM Av. P20s NOs-N
K Ca Mg Fe Mn
1:5 dSm’ gkg' mgkg —— = e emole kg e s mgkg" -
Soil only 44 8.7 37 1,240 752 1.83 52 14 34 34
Mixed medium' 6.3 2.1 61 304 60 041 6.9 1.6 34 23
T_test (n=3) sk skekesk skeskek sk sk sekok sksk ns ns sksk
Critical ra.nge* 6.0-6.5 <2 25-35 450 - 550 - 0.70-0.80 5.0-6.0 1.5-2.0 - -
" Mixed medium : soil 50 + bed soil 35 + bark 15
t Critical range : Fertilization standard of crop plant(NIAST, 2006)
=22 (34 mg kg )9 EFH2](23 mg kg )7kl & BEABTF(ATT)CE FoAA = Paata
o]t 2ol S H YT} HAE 2353 A7 e A2 dHA dn
A4 F 60¥ EvtE 2F3 FME(SPAD (Cho et al, 2002 : Ryu, 1987). ®=3& B3 FHH] A
value) B EY FEFFH ¥FES A% AdAde= &2 EY 71489 Sk FERE A 5 ES
Table 73 7t EnlE 222 Eok BE A7 7(131 Aol FFETY FH(Kim et al, 2001 : Jo et
cm) ot E + Aeration 2] F(126 cm) 7} ESF al, 1983). & AgA AFF%EFS SHS A4 ES

(50%) + H1Z(50%)°] 68 cm ¥ E%(50%) + EH|
(50 %) A2l 9] 57emel Wske] Z7bste v, Evt

(50 %) + HH|(50 %) A7} 70%, EF(50 %) +
HA(50 %) A7 7} 63%, E + Aeration 28 F7}

E QuEs 249 43 B¢ uE qgee 29 5% % EF 9% APt 2924 #2 EE
+ Aeraton AETE Bl MAolG Hu] Ao Hel Agel B £/4E TUANE Ao e
mate] = ouj o4 ®e Aoz uehdth ok px Wtk dEd B A¥e) A% B oo B 4L
gks =A% A3, EW(50%) + HH(50%)A 27} TIE BUE EY FESHA ¢ F 4L v
49%, EF(50%) + HR(50%) A7}t 25%, BEF & Aoz H7h=E A,
% Y7 EY + Aeration AgF7F 242 1% 2 42 F 60Ul A Eoke] 88ty 54L& Table
ey, Eope) R @gre] =Q 42 A wae 794 REW Az fFo4o] Qi AolE mATh
FH S Adste] 2Ho] FaIdgE A7 B9 o Hu7t H7te ESS pH, EC, #1718, a4 3
A 8tAtH(Jo et al, 1983 : Joiner et al. 1983 : Okhi, Folel gl UM AR UENHH BEF T
1987 : Noh, 1997). 23 8& MEAAZI(TF)7  Fe TS Hul Arke Egnd BF 9% 413
Tabel 7. Plant height and leaf color of tomato and soil characteristics at 60 days after planting.
Treatment Plant height Leaf color Soil moisture Porosity
cm SPAD % %
Soil only 131a' 17a llc 52¢
Soil + Rice straw(50:50) 68b 7b 25b 63b
Soil + Compost(50:50) 57b 5b 49a 70a
Soil + Aeration 126a 18a 1lc 53¢
" The same letter in a column means no significant difference at p<0.05 (n=3) of LSD.
Table 8. Chemical properties of tomato-grown soil at 60 days after planting.
Treatment H EC  OM  Av.P0s NO:wN Ex. cations DTPA Fe/M
reatmen v. P 3-
P ’ Ca Mg Fe Mn e
1:5 ds m'l g kg'l ----- mg kg'l ----- P e mg kg'l ----- ratio
Soil only 57¢ 03¢ 1lc 227b 2bc 0.1c 3.1b 0.6b 69a 9% 74
Soil + Rice straw(50:50) 6.5b 0.4b 14b 254b 8a 0.5b 3.1b 0.7b 60b 14a 42
Soil + Compost(50:50) 6.9a 1.3a 2la 679a Ic 1.2a 4.2a 2.8a 38¢c 11b 34
Soil + Aeration 5.9¢ 0.2c 11c 235b 3b 0.1c 3.0b 0.6b 75a 12ab 6.4

" The same letter in a column means no significant difference at p<0.05 (n=3) of LSD.
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Fig. 3. Fe and Mn contents and Fe/Mn ratio in tomato leaves with four different soil conditions at 60 days after planting. Vertical
bars indicate standard deviation(n=3), and data with the different letter mean significant difference at p<0.05 of LSD.
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