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Abstract. This study was carried out to investigate the effect of phosphorus concentrations in fertilizer
solution on growth and development of nutrient deficiency in leaf perilla (Perilla frutesens). The nutrient
concentrations in above ground plant tissue, petiole sap and soil solution of root media were also deter-
mined. Phosphorus deficiency resulted in a slow growth, lustreless leaves, suffused purple tining in older
leaves and falling prematurely. Elevation of P concentrations in fertilizer solution increased the crop growth
at 75 days after transplanting. The fresh weight in 0, 0.5 and 4.0 mM treatments were 0.48 g, 9.28 g, and
25.5 g, respectively, and dry weights were 0.06 g, 1.46 g and 4.13 g, respectively. The P concentrations in
above ground plant tissue and petiole sap in 4.0 mM treatment were 1.78% and 2.040 mg-kg™', respec-
tively, at 75 days after transplanting. The soil P concentration in 4.0 mM treatment was 1.26 mg-kg™' when
it was determined by the 1:2 (sample:water) method. These results indicated that P concentrations higher
than 0.3% in above ground plant tissue, 900 mg+kg ! in petiole sap, and 0.57 mg-kg™' in soil solution
should be maintained to ensure proper growth of leaf perilla (Perilla frutesens).

Key words : deficiency symptom, leaf perilla, phosphorus, tissue content

*Corresponding author

M fal 3 dpdez A7)l ofgeel ot

gk} AJH)7} BA-se] A Aot 218 Ve
g A TR 4 e AR 24898 Ve
o7 AAE Hofsh= A7t Bok(Bennett, 1993;
Bould &, 1983; Choi 5, 2000; Nelson, 2003). ~L
2} FY T4 AgEAT 218 ulel wy
He 38 27t Atk 3 AEA) EXAE7E V)
ZE 7194 o] A JRE Aad A
oz A8 AFdue} vlwgro =4 AN i) 7
Ve YT Adsjedof siARE, BARA ASAlY] o
et TAG AT A FH3] R go} v

HI7A) S it FE T #8 RuH
AA9r} glok. 28y Halld} Schwartz(1993)= %,
Jeong 5(2000)2 E7] ‘Nyoho’, Kim 5-(2005)2 2
323} ‘Biarritz’, 28] Lee$} Choi(2005) 2.2
o W3} ‘Casa Blanca’®] ¢XF A9 =48 Bus)y
o} ol59] Hug B3 it AUTAALE w P
Aslo] Galoft o] AFAlo g Wsks 5o
EREA]E, s 2904 HAIRE o)z Qlom %)
- AFRE Ak e A met & A
ol Hol= AL ¢ 4 ATk

AEA2] QAIEHRIA Kim(1994)S ASAAE 4

—358 -



Ut ARlEErt AEAe] A, ARFY 2 FUIEA T vAE 9%
Table 1. Composition of nutrient solution used to induce phosphorus deficiency symptoms.

K* Ca” Mg"™ Na® - H,PO;” S0, * cr
P (mM) a g a NO; ) 4

(mM)

0.0 5 5 2 0 15 0 2 0
0.5 5 5 2 0.5 15 0.5 2 0
1.0 5 5 2 1.0 15 1.0 2 0
2.0 5 5 2 2.0 15 2.0 2 0
4.0 5 5 2 4.0 15 4.0 2 0

“Micronutrients (in g per L solution): FeSO4+4H,0 0.937 g, MnCl-4H,0 0.181 g, H;BO; 0.286 g, ZnSO,+ 7H,0 0.022 g,

CuS0y,* SH,0 0.008 g, H;Mo04+ 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 phosphorus
concentrations in the fertilizer solution The P concentra-
tions from left to right: 0, 0.5, 1.0, 2.0 and 4.0 mM. Phos-
phorus deficiency resulted in slow growth, lustreless
leaves, suffused purple tining in older leaves.
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Table 2. Influence of elevated phosphorus concentration in fertilizer solution on growth characteristics of leaf perilla at 75

days after transplanting.

. . Chorophyll Fresh D

P (mM) Lea(fC iil)lgth Leaz(f: rvr\Sdth digrt:;er Plarzt height ~ Number contg nty weight weirgyht

(mm) om) ofnode  opAD) value) (gplant)  (g/plant)
0.0 2.7¢ 23e 2.18¢ 35e 2¢ 229c¢ 0.5d 0.06d
0.5 9.1d 87d 4.32d 99d 4b 354a 93¢ 146 ¢
1.0 12.1¢ 11.8 ¢ 6.28b 195¢ S5a 36.7a 18.8b 3.26b
2.0 13.2b 124b 6.10c 22.5b 5a 31.9b 228a 3.92a
4.0 134a 12.8a 6.61a 24.6a 5a 32.8b 255a 4.13 ab
Rogression” o " Q- " NS - o -

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

Table 3. Influence of elevated phosphorus concentrations in fertilizer solution on tissue nutrient contents of leaf perilla based
on whole above ground plant tissue at 75 days after transplanting,

P (mM) TN P K Ca Mg Fe Mn _ Zn Cu
(%) T i

0.0 1.85 a* 0.06 ¢ 278 a 2.85a 0.88a 343 a 447 a 189a 429a
0.5 1.77a 0.17d 2300 2.75a 087a 222b 178 b 107b 248 ¢
1.0 1.18b 023¢ 1.66 ¢ 1.84b 0.63 b 236b 121b 66 ¢ 19.0d
2.0 1.I5b 0.32b 1.63 ¢ 2.08b 0.63b 215b 146 b 58¢ 246¢
4.0 1.21b 044 a 1.78 ¢ 1.96 b 0.65b 255b 164 b 57¢ 3220
Regrossion’ NS o " Q" o o o o o

*Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.
¥Q,™,™ and NS are quadratic, significant at P<0.01 and 0.001, or nonsignificant, respectively.
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Table 4. Influence of elevated phosphorus concentration in fertilizer solution on nutrient concentrations in petiole sap of leaf

perilla at 75 days after transplanting.

P (mM)) NOs-N P K Ca Mg _ Fe Mn Zn Cu
(mg-kg™)

0.0 486 ¢* 19e 610¢e 1110d 717d 51e 17.1e T4e 1.68¢
0.5 1920 a 114d  12107a 1788 a 1962 ¢ 233a 48.6b 53.0a 346a
1.0 3963 b 218¢c 10354 b 1751 ¢ 2013 a 156b 44.0d 28.1b 2.87d
2.0 1897 ¢ 914 b 8623 d 1771 b 1988 b 153¢ 559a 269¢ 3.05¢
4.0 1759 ¢ 2040 a 9696 ¢ 1765 b 1968 ¢ 11.9d 476¢ 23.4d 3.20b
Rogrossion’ NS i " o o - - NS o

*Means followed by different letters are significantly different at 5% level according to Duncan’s multiple range test.
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Table 5. The results of soil solution analysis at 75 days after transplanting as influenced by elevated phosphorus concentra-

tions in fertilizer solution.

p (M) oH EC i NO3-N P K ] Ca Mg
@S m D (mg-L 1)
0.0 570 & 0275a 1456 0.18d 239a 3082 925a
0.5 633¢ 0.241 b 98.2 b 0.19d 13.7b 29.0¢ 8.62b
1.0 6.70b 0211¢ 464 ¢ 03l ¢ 68¢ 29.9b 632¢
2.0 6.83a 0.179.d 28.8d 0.63 b 414 26e 4514
40 6.77 ab 0.164 ¢ 26.6d 126a 3.7d 232d 4474
Regoosion ol X ol i ol o ke

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