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Growth, Deficiency Symptom and Tissue Nutrient Contents of
Leaf Perilla (Perilla frutesens Britt) as Influenced by Potassium
Concentrations in the Fertigation Solution
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Abstract. This study was carried out to investigate the effect of potassium concentrations in fertigation
solution on growth and development of nutrient deficiency symptoms of leaf perilla (Perilla frutesens). The
nutrient concentrations in above ground plant tissue, petiole sap and soil solution of root media were also
determined. Potassium deficiency symptoms developed in older leaves with marginal necrosis. The brown
areas on the lower leaves enlarged rapidly and the margins became scorched. Elevation of K concentrations
in the fertigation solution up to 8 mM increased the crop growth in leaf length, stem thickness, and fresh and
dry matter production of above ground plant tissue. However, that decreased the chlorophyll contents. The
8.0 mM K treatment which showed the greatest growth had 5.01 g in dry weight and 2.76% in K content of
above ground plant tissue, suggesting that maintaining K content higher than 1.7% is necessary for good
growth of Perilla frutesens. The K concentrations in petiole sap and soil solution of 8.0 mM treatment were
12,289 mg-kg' and 11.65 mg- L™, respectively. These indicated that K fertilization to maintain higher than
8,700 mg kg ' in petiole sap and 4.5 mg+L™! in soil solution are necessary to ensure good crop growth.
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Table 1. Composition of nutrient solution used to induce potassium deficiency symptoms.”

K (mM) K Ca® Mg™ Na* NO; H,PO,” S0, Cr
(mM)

0 0 5 2 6 15 1 2 0

2 2 5 2 4 15 1 2 0

4 4 5 2 2 15 1 2 0

6 6 5 2 1 15 1 2 1.0

8 8 5 2 1 15 1 2 3.0

Micronutrients (in g per L solution): FeSO,*4H,0 0.937 g, MnCl,+ 4H,0 0.181 g, H;BO; 0.286 g, ZnSO,*7H,0 0.022 g,

CuS0,* 5H,0 0.008 g, and H,Mo00O,*H,0 0.009 g.
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Fig. 1. Differences in crop growth of leaf perilla at 75 days
after transplanting as influenced by elevated potassium
concentrations in the fertilizer solution. The K concentra-
tions from left to right: 0, 1.5, 3, 4.5 and 6 mM.

Ho=Z K, Ca, P Y Mge F=3 EUEYL ICP
2 X85

B dFE 93 ARRE TR "ol | (Water
Purification System, Human Science Co), Kjeldahl
oxidation and distillation unitModel UDK 132,
VELP Scientifica), ICP(Thermo Elemental Trace-
Scan), &%+4]7](Model UV-1700, Shimadzu), pH
meter(model 520-A, Orion)?} EC meter(model 162,
Orion)3AT}.
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Table 2. Influence of elevated potassium concentrations in fertilizer solution on growth characteristics of leaf perilla at 75

days after transplanting.
K Leaf Leaf Stem Plant Number  Chorophyll Fresh Dry
(mM) length width diameter height of content weight weight
(cm) (cm) (mm) (cm) nodes  (SPAD value) (g/plant) (g/plant)
0 11.6 € 11.1d 5.19e 14.9d Sa 359a 173 ¢ 2.81b
2 12.3d 12.1¢c 5.70d 21.1¢ 5a 34.6 ab 20.4 be 3.95ab
4 129¢ 122¢ 6.28 ¢ 236b S5a 338b 239 ab 421a
6 13.9b 129b 6.78 b 26.0a S5a 327b 24.7 ab 4.67 ab
8 144a 132a 749 a 264a Sa 29.0¢ 283 a 5.0la
Regrossion” Q" = Q" Q" NS = o q

*Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.
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, and NS are linear, quadratic, significant at P<0.01 and 0.001, or nonsignificant, respectively.
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Table 3. Influence of elevated potassium concentrations in fertilizer solution on tissue nutrient contents of leaf perilla based
on whole above ground plant tissue at 75 days after transplanting.

K (M) TN P K Ca Mg Fe Mn _ Zn Cu
(%) (mg-kg ™) ----mmmoommooe

0 1.62 a* 064b  047e 369a 14la  210b 231a 66.6b  239c
2 1.43b 0.55bc  0.98d 268b  095b  200c 195¢ 65.6b  2l.5e
4 144D 0.50bc  1.54bc  227c¢  082¢ 182d 184d 594d 2314
6 1.28¢ 039¢  173b 267b  058e  200c 488¢ 633c  289a
8 124 ¢ 2780a  276a 228¢  067d  278a 214b 80.0a  24.6b
Regression” " R o o o i Y i NS

“Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.

PRETIE TS

yQ’ 2 b

, and NS are quadratic, significant at P = 0.05, 0.01 and 0.001, or nonsignificant, respectively.

Table 4. Influence of elevated potassium concentrations in fertilizer solution on nutrient contents in petiole sap of leaf perilla

at 75 days after transplanting.

K@y | O P K Ca Mg Fe Mn Zn Cu
(mg-kg ")

0 3556a” 1486e  1623e¢  1829a  2102a  149a  692a  306a  4.75a
2 1838¢c  1632d  2778d  1814b  2066b  106c  651c  286b  3.93ab
4 1231b  1723¢  6488c  1768¢c  2037¢  103¢  67.7b . 302a  4.19ab
6 2334d  1865a  10517b  1813b  1913d 95d  21.6e  205d  383ab
8 1863¢  1749b  12289a  1710d  1767e¢  119b  542d  242c¢  321b
T = = e i o= o ok o

*Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.

* ok

L,Q,", ", and ™ are linear, quadratic, significant at P<0.05, 0.01 and 0.001, respectively.

o] Hthx Hsth I} K 0, 2, 4, 6 2
8mM AEISH XoA ME AEA7} F53 F N
@AEFN &> Z+2} 4.55, 564, 6.06, 598 L
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Table 5. The results soil solution analysis at 75 days after transplanting as influenced by elevated potassium concentrations in

fertilizer solution.

K (mM) oH EC_l NO;-N P K _ Ca Mg
@S- m Y (mg'L )
0 6.60 b* 0.114 ¢ 329a 1.02b 0.97 e 164 ¢ 3.70d
2 6.60b 0.131d 17.8¢ 0.86 ¢ 1.44d 183d 3.51e
4 6.30¢ 0.167¢ 158¢ 0.724d 287¢ 222¢ 396¢
6 6.87a 0.290 b 20.5b 0.89¢ 6.65b 63.3a 472b
8 5.67d 0327 a 12.7d 1.15a 11.65a 340b 582a
e — T = = = e e -

“Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.
L,Q,%",™, and NS are linear, quadratic, significant at £<0.05, 0.01 and 0.001, or nonsignificant, respectively.
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