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Abstract

The perillas were cultivated to investigate for the small metal ion effect on the harvest of perilla leaves in aquicul-
ture system in the constant flow rate. The perillas were und-ergrown at the condition of low concentration of KNO3
and NH,H,PO, as below 270ppm and 152ppm respectively. The high concentration of the metal and non-metal ca-
tions of Ca®**, K*, NH*", and the anions of NO®~, H,PO,™ are influenced to the growth of plant length of perillas
at the earlier time. The low concentration of the metal cations of Mn?*, Zn®*, Cu®**, Na*, Mo*® are influenced to
lower growth of perillas. The concentration of the cations of Ca**, K™ and NH," and the anions of NO;~ and H,PO,
~ are affected the growth of leaf length and width of leaf of perillas. The spectroscopic analytical results showed
that the perillas were growing rapidly in the period of 6 days from June 7 to June 12 by high amount of Mg®*
ion with accumulation inside perillas. The crude protein, the crude fat and the hydrocarbon are accumulated in the
leaves of perillas by binding the inorganic with amino acids to provide the nutritions needed for growth of perillas.

Key words © small metal ion effect on the harvest, perilla leaves in aquiculture.
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Table 1. The Hydrophonic Solution Concentrations for Growth of Perilla

Reagent Concentration Reagent Concentration
Ca(NQ,), - 4H;0 472 Ca(NOa), * 4H,0 472
KNO; 808 KNO, 808
NH,H.PO, 492 NH.H.PO,4 492
MgSO, * 7H,0 152 MgSOs * 7H20 152
Fe - EDTA 160 Fe - EDTA 242
H,BO; 12.0 H.BO, 3.00
MnSO, - 4H,0 7.00 MnSO; * 4H,0 18.0
ZnSO, * 7H,0 0.90 ZnS0, * TH,0 2.20
CuSO, * 7H,0 0.40 CuS0, * 7H,0 0.50
(NH.).MoO, 0.05 (NH,),MoO, 0.10
Ca(NOs);  4H,0 472 Ca(NOQs)» * 4H.0 472
KNO; 808 KNO, 450
NH,H.PO, 246 NH,H,PO, 270
MgSO, * 7H,0 152 MgSOs * 7H20 152
Fe - EDTA 24.0 Fe - EDTA 180
HsBO; 3.00 K250, 12.0
MnSOQ, - 4H,0 1.80 MnSOQ, * 4H,0 9.00
ZnS0, * 7H,0 0.22 ZnS0, * TH,0 0.45
Cll504 ° 7H20 0.050 CUSO¢1 * 7H20 0.08
(NH4)MoO, 0.020
Ca(NOs): * 4H,0 472 Ca(NOs), * 4H,0 460
KNO; 450 KNO; 060
NH,H.PO, 270 NH,H.PO, 470
MgSO, * 7TH,0 152 MgSO, * TH,0 193
Fe * EDTA 180 Fe - EDTA 26.0
H.BO; 12.0 HsBOs 1.00
MnSO, - 4H,0 20.0 MnSO, * 4H,0 1.67
CUSOq ‘ 7H20 10.0 ZIISO4 ‘ 7H20 0.20
(NH,)MoO, 0.75 CuSO, * 7H,0 0.10
Ca(NOs), * 4H,0 472 Ca(NOs); * 4H,0 472
KNO; 829 KNO; 820
MgSO, * 7H,0 17.1 MgSO, * 7H20 20.0
KH,PO, 524 KH,PO, 520
Fe - EDTA 87.3 Fe - EDTA 90.0
H:BO, 31.2 HsBO; 31.2
MnSO, * 4H,0 11.4 MnSO, * 4H,0 114
ZnSO, * 7H,0 7.80 7050, * TH,0 8.50
CuS0, * 7H:0 3.40 CuS0; * 7TH,0 2.75
Na,MoO, 0.667 Na,MoO, 0.70
NazB407 * lono 11.4 NH4H2PO4 280
Ca(NOQ,), - 4H,0 472 MnSO, * 4H,0 11.4
KNOs 820 ZnSO, * TH,O 8.50
NH,H,PO, 420 CuSO, * TH,0 275
KH2P04 520 N32M004 0.75
Fe - EDTA 90.0 MgS0, * 7H,0 20.0
H3BO, 31.2
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Table 2. Growth Variation on the Chemical Concentration of Hydroponic Solution

Culture Hydroponic Solution
Date qpyp  Treatment — B C Dy ; E F G H i
Plant length 6.36 NG 6.33 NG NG 6.21 649 765 6.38
A field  Leaf length 3.69 NG 433 NG NG 3.88 381 443 3.88
May 6 Width leaf 285 NG 3.32 NG NG 303 304 354 294
1998 Plant length 6.08 513 455 422 NG 435 490 355 4.30
B field Leaf length 421 358 384 418 NG 405 4.03 305 3.60
Width leaf 326 271 300 367 NG 3.53 354 355 4.60
Plant length 8.83 NG 9.13 NG NG 104 9.13 109 10.4
A field Leaf length 7.35 NG 762 NG NG 6.82 645 7.08 7.45
May 12 Width leaf 6.22 NG 6.47 NG NG 536 539 563 506
1998 Plant length 8.83 NG 9.13 NG NG 100 ND 925 11.8
B field Leaf length 7.35 NG 762 NG NG 752 ND 6.12 8.25
Width leaf 6.22 NG 6.47 NG NG 6.24 ND 502 6.77
Plant length 14.4 NG 134 NG NG 150 133 15.5 13.7
A field  Leaf length 8.46 NG 901 NG NG 8.80 8.21 11.0 9.43
May 18 Width leaf 7.37 NG 740 NG NG 753 7.18 745 7.81
1998 Plant length 13.7 NG ND NG NG 15.1 15.9 13.6 15.0
B field Leaf length 8.32 NG ND NG NG 908 933 8.12 900
Width leaf 702 NG ND NG NG 756 8.46 690 7.30
Plant length 12.3 NG 152 NG NG 143 151 147 15.2
A field  Leaf length 875 NG 105 NG NG 109 9.84 106 11.6
May 22 Width leaf 7.63 NG 9.13 NG NG 976 822 884 940
1998 Plant length 14.8 NG 16.3 NG NG 123 15.6 ND ND
B field Leaf length 997 NG 121 NG NG 9,78 104 ND ND
Width leaf 879 NG 109 NG NG 833 956 ND ND
Plant length 31.0 NG 36.9 NG NG 316 319 ND 290
A field Leaf length 12.4 NG 1438 NG NG 147 137 ND 120
June 7 Width leaf 10.7 NG 155 NG NG 119 14.0 ND 100
1998 Plant length 302 295 325 285 NG 308 380 ND 270
B field Leaf length 12.7 142 172 13.1 NG 136 144 ND 15.0
Width leaf 11.6 11.3 154 11.5 NG 111 13.7 ND 120
Plant length 32.4 NG 322 NG NG 354 3238 ND 320
A field  Leaf length 857 NG 117 NG NG 149 9.48 ND 8.50
June 12 Width leaf 680 NG 101 NG NG 116 8.73 ND 6.80
1998 Plant length 325 NG 415 NG NG 335 340 ND 385
B field Leaf length 13.8 NG 173 NG NG 149 15.1 ND 16.8
Width leaf 12.1 NG 164 NG NG 104 146 ND 140
Plant length 430 450 522 NG NG 455 ND ND 448
A field  Leaf length 117 152 14.2 NG NG 147 ND ND 159
June 23 Width leaf 10.5 128 154 NG NG 124 ND ND 13.0
1998 Plant length 55.0 NG ND 375 NG 515 ND ND 470
B field Leaf length  14.0 NG ND 114 NG 149 ND ND 145
Width leaf 11.1 NG ND 9.13 NG 122 ND ND 116

*NG means to be of tardy growth strikingly contrast.
*ND means to be not detected.
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Table 3. Inorganic Metal Ion Compositions of Peilla Leaves Collected after Cuitivation from the Hydroponic Soluti-
ons

Inorgainc Metal Ions

Samples K Ca®* Mg > Mn** Fe?* Cw B>
A solution 4219 1262 4570 4370 3030 3070 1040 3710
B solution 4193 1170 4890  41.80 2940 2020 9460  3.680
Csolution 4334 1274 4920 4630 3010 3060 9720  4.120
F solution 4328 1276 4650 4690 3020 3060  9.740 4130
G soluion  417.6 1193 4360 4240 2920 2840 8790  3.670
Hsoluton 4392 1284  50.30  47.20 3640  32.80 1190 4230
I solution 4314 1225 4920 4670 3050 3070 1080  4.100

*The components mean mg/1000g(ppm) of dry perilla leaves.
*The leaves were collected on May 18. 1998,

Table 4. Inorganic Metal lon Compositions of Peilla Leaves Collected after Cultivation

Inorgainc Metal Ions

Samples

K* Ca?* Mg?* o Mn?* Fe** Cu?* B
A solution 418.2 1226 4530 3020 3050  31.40  11.60  3.980
B solution 417.4 1194 4640 2920 2000 3060 1020 3710
C solution 4337 126.8 4870 3000 2980 3170 1030  4.230
F solution 433.1 127.1 4530 3010 2990  31.80 1030  4.240
G solution 415.4 1185 4270 2930 2840 2080 1000 4580
H solution 439.4 1276 4990 3650 3360 3360 1280  4.290
I solution 432.7 1223 5010 3120 3140 3240 1090  4.250

*The components mean mg/1000g(ppm) of dry perilla leaves.
*The leaves were collected on June 23, 1998.

Table 5. General Composition of Perilla Leaves Collected after Cultivation from the Hydroponic Solutions

Composition( %)
Samples - Ash
Moisture Crude protein Crude Fat Total CH*

A solution 85.2 2.34 4.78 5.21 247
B solution 85.3 2.37 4.74 5.23 2.36
C solution 84.7 2.33 4.81 5.22 2.94
F solution 84.8 2.35 4.75 5.24 2.86
G solution 84.8 2.34 4.77 5.26 2.83
H solution 84.2 2.72 5.13 5.29 2.66
1 solution 84.59 2.36 5.02 5.28 2.75

*Total CH represents the content of hydrocarbon.
*The leaves were collected on June 23, 1998.
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