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Abstract

Soybean has been considered as an important source of food protein in many countries.
This experiment was éttempted to determine the effect of mineral nutrition on._growth and
amino acid composition of soybean by ué‘;ng the methods developed for other plants. , k

- The results showed that S was more effective than P on the growth of. soybean when the
amount of cation was not changed. Among cations investigated K was more effective than

Mg and Ca on its growth. However, higher amounts of Ca resulted in toxic effect
In general, the content of amino acid hydrolyzed by HCl decreased in NS and NP as well

as KCa and KMg groups. Amino acids, 7. e, proline, cystine, aspartic acid, lysine and histi-
dine were not detected in NS and NP in addition to KCa and KMg groups eventhough cont-

rol group showed considerable amount of these amino acids.
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Table 1. Concentration of total ions 1000 meq.
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element solution (Table2) 5ml

(3000 meq. in 10 liter

of distilled water) in each treatment, A/C=1.083.

treatments NO,- SO, - PO; - K* Cat* Mg+
NS 1 0 415.9 104.0 200.2 200.2 79.7
NS 2 104.0 311.9 104.0 200.2 - 200.2 79.7
NS 3 208.0 208.0 104.0 200.2 200.2 79.7
NS 4 311.9 104.0 104.0 200.2 200.2 79.7
NS 5 415.9 0 104.0 200.2 200.2 79.7
NP 6 52.0 104.0 415.9 200.2 200.2 79.7
NP 7 104.0 104.0 3119 200.2 £ 200.2 79.7
NP 8 208.0 104.0 208.0 200.2 200.2 79.7
NP 9 3119 104.0 104.0 200.2 200.2 79.7
NP 10 - 415.9 104.0 52.0 200.2 200.2 79.7
KCa 11 359.8 80.1 80.1 0 384.1 96.0
KCa 12 359.8 801 80.1 96.0 288.0 96.0
KCa 13 359.8 801 80.1 192.0 192.0 96.0
KCa 14 359.8 80.1 80.1 288.0 96.0 96.0
KCa 15 + 359.8 80.1 80.1 384.1 0 96.0
KMg 16 359.8 80.1 80.1 0 96.0 384.1
KMg 17 359.8 80.1 80.1 96.0 96.0 288.0
KMg 18 359.8 80.1 80.1 192.0 96.0 192.0
KMg 19 359.8 80.1 80.1 288.0 96.0 96.0
KMg - 20 359.8 80.1 80.1 384.1 96.0 0

Contrql 0 0 | 0 0 0 0
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Table 2. Concentration of minor element

solution
element final concentration ppm
Mn 0.11
Fe 1.12
Mo 0.05
Cu 0.032
B 0.27
Zn 0.131
Cl 1.77

F3ke] Auid A& control & Fle] bk

3. Amino acid TR FE

+21% deep freezingd sample(—60°C)& 60°C
A 33Uz A=A F wi4g sample 0.125g%
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Fig. 1. Effect of N and S on the
growth of soybean.
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Fig. 2. Effect of N and P on the
growth of soybean.
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Fig. 3. Effect of K and Ca on the Fig. 4. Effect of K and Mg on the
growth of soybean. growth of soybean.
Table 3. Concentration of acid-hydrolyzeﬂ #imino acids(in percent based on dry weight)
in soybeans affected by anions ‘
treatments ‘ ’ . .
S | control NS2 NS3 NS4 NS5| NP6 NP7 NP8 NP9 NP10
amino acids .
leucine 1.62 1.75 2.44 1.62 241 1.68 1.73 2.71 1.99 ° 1.70
valine 1.84 2.49 2.64 211 3.08 2.25 1.80. 2.49 2.89  2.50
alanine 1.60 1.42 1.21 1.33 177 1.75 1.05 1.37 1.26 1.45
glutamic acid 121 189 L18 1.27 162 141 162 126 1.60 1.10
aspartic acid 2.43 1.15 - - - - - - - -
lysine ’ 1.92 + .+ - 4+ - + + + S+
methionitie 1.45 1.81  1.48 1.35  3.08 | 194 1.48 = 2.60 255 1.60
tyrosine 1.18 1.27 1.09 1.05 1.04 1.04 1.15 1.25 1.42 - 1.20
proline 1.16 - - — - — - = - -
cystine 2.16 - 1.40 - 1.30 — - - - -
histidine 1.39 1.33 - - - - - - - -
total 17.96 13.11 11.44 8.73 14.30 | 10.07 8.83 11.68 11.71 9.55
Note : — indicates “not detected”

+ indicates presence in trace amount.
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Table 4. Concentration of acid-hydrolyzed amino acids (in percent based on dry weight)

in soybeans affected by cations.

~freatments . mtrol KCa13 KCal4 KMg16 KMg17 KMg18 KMg19 KMg 20
amino acids
leucine 1.62 1.85 1.61 1.48 1.68 2.30 1.77 1.73
valine 1.84 2.54 2.42 1.68 2.83 2.49 1.95 2.29
alanine 1.60  1.32 1.12 1.58 1.17 1.28 1.28 1.21
glutamic acid 1.21 1.55 - 1.96 1.38 + 1.54 1.61
aspartic acid 2.43 - - - - + 1.12 —
lysine 1.92 + + + + + + +
methionine 1.45 2.01 2.10 1.64 2.39 1.64 1.43 1.53
tyrosine 1.18 - 1.29 — 1.10 + 1.15 1.17
proline 1.16 — — - - — - -
. cysting 2.16 — — — + - — -
histidine 1 1.39 - - - - - - -
total 17.96 10.56 7.15 8.34 10.55 7.71 10.24 9.54
Note : — indicates “not detected”

+ indicates presence in trace amount.
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