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ABSTRACT

To find out the influence of mineral nutritions and
phosphorus concentration to ferrous absorption of
rice and barley plants were studied in the culture
solution which has various levels of ferrous and
phosphorus with deficiency of mineral nuritiont.

The ferrous absorption of rice and barley plants
were greatly affected by phosphorus and potassium
in the culture solution among mineral nutritions.

The ferrous absorption was decreased with the
increasing of phosphorus concentration. The rate of
ferrous translocation was higher in barley plant than
that of rice plant. And also, the symptoms of ferrous
toxicity occurred easily in the barley plant.

From these results, it was concluded that the fer-
rous was more influential upon the growth of barley
than that of rice. '
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Table 1. Composition of water culture solution

Fe N P K Ca Mg Mn
Treatment (ppm) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
Standard Q0.1 300 40 10 40 40 40 i 0.1
~N ” ”? 5} 174 " ” ” ”
-P ” ” 40 1 v ” ” ”
-K ” ” ” 10 2 ” ” ”
-Ca " /" " " 40 2 " ”
-Mg " " n” ” ” 40 2 ”

Table 2. Composition of water culture solution

N K Ca Mg Mn

Fe(ppm) ! P (ppm) (ppm) 1 (ppm) (ppm) ‘ (ppm) ‘ (ppm)

0, 50, 100, 200, 300 | 0,50,100 0 | 4w | w0 | 0 | o1




Table 3. Ferrous content of rice plant grown in culture solution

Leaf blade(ppm) Root(ppm) Rate of translocation*(%)
Treatment —
0.1 ppm 300 ppm 0.1 ppm 300 ppm 0.1 ppm 300 ppm Index**
Fe Fe Fe Fe Fe Fe
Standard 263.5 576.5 2,788.2 5,522.2 8.6 9.5 110.5
-N 205.0 1,016.5 4,468.6 8,054.0 4.4 4.4 100.0
-P 684. 0 938.0 9,773.8 8, 855.4 6.5 . 9.6 147.7
-K 185.5 449.5 4,941.5 5,824.8 3.6 7.2 200.0
-Ca 195.5 918.5 4,055.5 8,660.2 4.6 9.6 208.7
-Mg 298.5 840.5 4,410.3 8,330.8 6.3 9.2 146.0
Table 4. Ferrous content of barley plant grown in culture solution
Leaf blade(ppm) Root (ppm) Rate of Translocation*
Treatment ™0 opm | 300 ppm | 0.1 ppm | 300 ppm | 0.1 300 ppm
. .1 ppm P .1 _ppm
e Fe Fe Fe Fe Fe Index**
Standard 308.0 956. 5 351.5 1,426.5 46.7 40.1 85.9
~-N 303.0 1,134.0 596. 0 1,329.0 33.7 46.0 136.5
~P 420.0 1,036.0 909.0 1,329.0 31.6 43.8 138.6
~-K 342.0 977.5 782.0 586.5 30.4 62.5 205.6
~Ca 381.0 645.0 479.0 1,466.0 44.3 44,0 99.3
~Mg 352.0 410.6 1,036.0 1,146.5 25.4 26.4 103.9
*Rate of translocation= Ferrous content of leaf blade %100

Ferrous content of leaf blade and root

*#Index=ratio between 0.1 ppm ferrous treatment and 300ppm ferrous treatment.
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Teble 5. The content of mineral nutritions of rice and barley plants grown in culture solution

P,0s5(%) K:0(%) Ca0(%) MgO(%) Mn(ppm)
Crops [Treatment _
i Bade | root | e | roor | e | root | b | roet | i | root
0.1 ppm
Fe
St. 0.32 0. 38, 2. 26 1.54 0.07 0.01 0. 17| 0.24] 287.0 814.0
-N 0.33 0. 50, 2.13 2. 09 0. 06 0.01 0.17 0.29 481.8 1,054.3
-P 0. 30 0.48 2. 14 1.74 0.07 0.01 0.17 0.29] 666.3 878.6
-K 0.35 0.44 2.29 1.34 0. 09 0.02 0.18 0.30] 553.5] 967.0
~Ca 0.39 0.44 2.31 1. 47 0.05 0.01 0.17 0.29] 492.0| 1,796.2
Rice ~-Mg 0.35 0. 59 2.41 2.15 0.11 0.01 0. 16 0.27 507.1} 2,102.6
300 ppm
Fe
St. 0. 25 0.51 2.07 0.67 0.07 0.02 0.16 0.21] 440.8, 325.4
~N 0. 26 0.75 2.13 0.90 0.07 0.02 0.16 0.22| 276.8 861.0
~P 0.29 0. 36! 2.14 0.83 0.07 0.02 0.17 0.10[ 451.0; 693.9
-K 0. 33 0.76 2.17 0. 65 0.07 0.01 0.17 0.19] 440.8/ 254.5
~Ca 0.29 0. 44 2. 19 0.62 0. 05! 0. 02 0.17 0.23| 420.3] 573.1
~Mg 0.28 0. 54 2.14 0. 60 0. 07 0. 02 0. 14 0.14 410.0 344.9




Barley

0. 1Fppm
S?. 0.48 0. 26 2.38 1.42 0.13 0.01 0.15 0.11| 112.8; 112.8
-N 0.49 0.22 2. 35 1.25 0. 16 0.01 0.15 0.12 102.5] 174.3
-P 0. 45 0.25 2.36 1.77 0.12 0.01 0.15 0.13 205.0 215.3
-K 0.46 0.29 2.37 1.48 0.14 0.01 0.17 0.12) 123.0 133.3
~Ca 0.51 0.28 2. 381 1.59 0. 10 0.01 0.16 0.12 112.8 215.3
~Mg 0. 76 0.23 2. 37| 1. 44 0. 10 0.02 0.13 0.08 102.5/ 123.0
300 ppm
Fe
St. 0.42 0.39 2. 36 1.02 0.17 0.01 0.17 0.11] 133.3 123.0
-N 0.39 0.41 2.34 1.13 0.14 0.01 0.17 0.11] 112.8 153.8
-P 0.38 0.17 2.35 0.68 0.13 0.01 0. 16 0.10, 174.3] 153.8
-K 0. 45 0. 36 2.35 0.74 0. 14 0.01 0.16 0.11] 102.5 82.0
-Ca 0.38 0.35 2.36 1.10 0.15 0.01 0.17 0.111  102.5] 123.0
-Mg 0.33 0.57 2.34 0.90 0.15 0.01 0.13 0.10p 174.3 61.5
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Table 6. Effect of ferrous and phosphate concentrations in culture solution on the growth of rice

Treatment Leaf blade Root

Fe Oppm P Oppm Green Gray white
50ppm Green Gray white
100ppm Green Gray white

Fe 50 ppm P 0 Light brownish green Gray white
50 Green Gray white
100 Green Gray white

Fe 100 ppm P O Brownish green Gray reddish orange
50 Green Gray white
100 Green Gray white

Fe 200 ppm P 0 Dark brown Strong reddisk brown
50 Brownish green Gray white
100 Green Gray white

Fe 300 ppm P O Dark brown Strong reddish brown
50 Brownish green Gray white
100 Brownish green Gray white




Table 7. Effect of ferrous and phosphate concentrations in culture solution on the growth of barley

Treatment Leaf blade ! Root

Fe 0 ppm P Oppm Green Gray white
50ppm Green Gray white
100ppm - Green Gray white
Fe 50 ppm P 0 Light brownish green Gray white
50 Green Gray white
100 Green Gray white

Fe 100 ppm P O Brownish green Gray reddish orange
50 Green Gray white
100 Green Gray white

Fe 200 ppm P 0 Dark brown Strong reddish brown
: 50 Brownish green Gray white
100 Brownish green Gray white

Fe 300 ppm P 0 Dark brown Strong reddish brown
50 Brownish green Gray white
100 Brownish green Gray white
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Fig.1. Rate of ferrous translocation of rice and
barley plants grown under various levels of
ferrous in culture solution.
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SUMMARY

This water culture experiment was conducted td
find out the influence of mineral nutritions and
phosphorus concentration to ferrous absorption of
rice and barley. The varieties used were Yeongnam-
Josaeng, Milyang #6 of rice and barley, respeciti-
vely.

For the 1st experiment, each one of the following
mineral nutritions such as K, N, P, Ca and Mg were
eleminated from the culture solution. Solution used
for 2nd experiment was various levels of ferrous and
phosphorus concentration. The ferrous concentration
was 0, 100, 200 and 300 ppm, while the phosphorus
was 0, 50 and 100 ppm. Seedling of 35 daysin the
culture solution. The results obtained could be su-
mmarized as follows:

1. The rice and barley plants grown under elem-

ination of potassium and phosphorus showed higher

translocation rate of ferrous than the other minern-
als elemination. And, the rate of ferrous translocat-
ion of barley plant was higher than that of rice
plant.

2. The content of minernal nutritions such as
phosphorus, potassium, magnesium and manganese
in rice and barley plants decreased in accordance
with higher ferrous concentration.

3. Ferrous content in rice and barley plants, es-
pecially in the rice roots, increased according to the
amount of ferrous added to culture solution, but
decreased according to phosphorus adding.

4. The symptoms of ferrous toxicity occurred at
100 ppm and 50 ppm of ferrous content in the rice
and barley, respecitively in the case of phosphorus
absence, with at 300 ppm and 100 ppm in the rice
and barley, respecitively when phosphorus applied.

5. A highly significant positive correlation was
observed in the plant between ferrous concentration
and the rate of ferrous translocation, while the barley
plant showing a negative regression curve.

6. From these results, it was concluded that the
ferrous was more influential upon the growth of
barley than that of rice.



