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Studies on the effect of phosphate fertilization upon the chemical
composition of hydrocultured small Pai-tsai ( Brassica chinensis)
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ABSTRACT

Effect of different phosphate nutrient
concentration (0, 5, 10, 20, 40, 80,160ppm-P)
of water-culture medium on the quality and
chemical compositions of small Pai-tsai
(Brassica chinensis) had been discussed. At the
40ppm-P. the plant weights were highest, then
the 80ppm-P and the 20ppm-P treatmento. The
P treatment lower than 10ppm-P and the
160ppm-P treatment had less plant yield. The P
concentration of both fresh leaf blade and
petiole were increased with the phosphate
concentrations. If the medium POs-P less than
10ppm or more than 80ppm the weight ratio of
petiole were decreased. The ascorbic acid, total
soluble solids. water insoluble solid, titratable
acidity. ash. Mg, S. Fe and Boron contents (in
fresh weight basis) of the up-land part of plant
were decreased both in the lowest and highest
Both in P deficient and P excess
medium. plants grew worse. There were more
P. Na, Mn and Cu (in blade) contents in the
160ppm-P treated plants, but more ascorbic
acid, soluble solid, acidity, water soluble
carbohydrate, K, Ca, B, amino-nitrogen and
dry matter in the Phosphate deficient plant.

P treatment.
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Table 1. The element concentrations of standard water-culture medium

R T4 4 (m mole/L) W& R P (1 mole/L)
Macro element concentration Minor element concentration
. NO- 19 Fe 40
H:PO4 1.3 Mn 5
SO: 1.125 Zn 4
NH.4 1.25 B 30
K 11 Cu 0.75
Ca 4.5 Mo 0.5
Mg 1.0
Si 0.5

Table 2. Chemicals and preparative method of water-culture medium

(L] {EAM R %R g PR {4 & TL# i#fE Element

Chemicals Stock (g/L) ml/60L Concentration ppm.)
KNO: - 202 330 K : 430, N : 154
NH4NO: 160 38 N : 35

Ca (NOs)2 - 2H:20 236 210 Ca : 140, N : 98
MgSOs - 7TH:0 273.7 30 Mg : 14, S = 19

NaH:PO+ - 2H:0 104 180 Na : 46, P : 62

Na:-EDTA 16.6

FeSO4 - 7H:0 12.4 53 Fe : 223

MnSQ4 - 4H:20 11.15 6 Mn : 0.275

HBO- 18 B :0.32

CuSQs - SH:0 1.88 Cu : 0.048

ZnS0O4 - 7H:20 11.67 7Zn : 0.262

(NH4) sM0702s - 4H20 0.88 Mo : 0.048

Note 1: adjust he medium with 6N sulturic acid to pHS.S.
Note 2. supposed the tap water contained 40ppm-Ca and 10ppm-Mg 1on.
Note 3 using the fettuce nutrient soluton of 1 - C - Sonneveld (1992,
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Table 3.Effect of phosphate nutrition on the plant growth characters of small Pai-tsai grown in hydro

culture.

Jf & PO+-P 0 5 10 20 40 80 160
IEH Item ppm ppm ppm  ppm ppm ppm ppm

1

948 appearance KRy~ B/ ~ SRR B ~ ESE
FikE RELERE small,
small, small, dark green
dark green dark green
and purple

PR (e/pl.) 0.54 449 1272 15.62 2235 19.85 6.55

plant weight

BEK: tEGY 3.2 6.2 7.0 7.8 8.0 9.3 7.1

leaf number per plant

& (em) 4.5 10.0 14.5 16.5 21.0 220 11.5

plant height 9.5 -17.0 240 -240 240 -240 -15.5

SEL)y & A L)

blade wt./leaf wt. 77.4 66.8 53 553 53.7 542 67.7

S50 A I (90

petiole wt./leaf wt. 22.6 33.2 47.0 44.7 46.3 458 323
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TR ZE A b ( uR B (G (73,1991 U8 38,1984;
3£ 1997: Hewitt,1984) > Ak Ba .« BUEH 5%
VA RIS 0 AL EEE RFR
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YR ~4 B B S RY - @Rk - B
Wil 4 B 1S Sppm-P I NARERE
By R LD R EHEMERL
B - fi i ®5 10ppm-P 5 BN KEAREU ) -
WP B BRSO B
5§ R L HIRS B R A o BTER B Z — %
THEM EASEH RS BRRRE
FENKNG » B4 B 8 (i 7K,1990¢) © TE
20ppm-P [ B2 kK » 9] E Rtk @A
WA G - BIFEEHESERE ML AR EM E
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= W hi Bk T E 2 I (75 7K.1990D) °
i 38 0 2 28 AR 7 P S0 68 Y 368 0 AR XK
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LENEE HRIER T ERR DI BIE
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Fig. 1. Effect of phosphate concentration on
the dry matter of small Pai-tsai grown
in hydroponic culture.

E ~
G 3
& &
& R
0s g

—=&—ficsh blade ——a—fresh petiole | 5

~ @ ~ dry blade — & — dry petiole
00 °
0 s 10 20 40 80 160
POP (ppm)

Fig. 2. Effect of phosphate concentration on
the ash content of small Pai-tsai grown
in hydroponic culture.
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Fig. 3. Effect of phosphate concentration on
the L-ascorbic acid content of small
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Fig. 4. Effect of phosphate concentration on
the soluble solid content of small Pai-
tsai grown in hydroponic culture.
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Fig. 5. Effect of phosphate concentration on
the insoluble solid content of small Pai-
tsal grown in hydroponic culture.
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Fig. 7. Effect of phosphate concentration on
the amino nitrogen content of small
Pai-tsai grown in hydro culture.
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Fig. 6. Effect of phosphate concentration on
the titratable acidity of small Pai-tsai
grown in hydroponic culture.
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Fig. 8. Effect of phosphate concentration on
the water-soluble conbohydrate content
of samll Pai-tsai grown in hydro
culture.
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Fig. 9. Effect of phosphate concentration on the major element contents of small Pai-tsai grown in

hydro culture.
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Fig. 10.Effect of phosphate concentration on the minor element contents of small Pai-tsai grown in
hydro culture.
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Table 4.Comparison on the mineral element contents between red-purple and whole leaves of

phosphate deficient small Pai-tsai.

R 1% leaves FT 45 BEH Red-purple 2 ERE - whole leave
ER4iL part gy W g EW
IEH item blade petiole blade petiole
%29 8 dry matter(%) 17.83 8.36 17.69 8.99
JX {3} ash (g/100g)* 9.31 20.45 9.78 18.13
#% P (mg/100g)* 79 84 96 62
# K (g/100g)* 1.68 5.37 1.89 4.58
#5 Ca (g/100g)* 2.11 2.92 1.94 2.98
fi S (g/100g)* 0.42 0.48 0.41 0.73
4 Na (g/100g)* 0.16 0.77 0.14 0.77
#£ Mg (g/100g)* 0.50 0.45 0.37 0.45
# Fe (mg/100g)* 9.59 15.15 7.24 6.97
#4 Mn (mg/100g)* 8.41 3.01 9.33 3.28
#7 Cu (mg/100g)* 2.98 2.94 2.34 1.56
£¥ Zn (mg/100g)* 12.63 18.98 10.21 18.76
i B (mg/100g)* 5.57 3.12 4.97 2.97
7 Al (mg/100g)* 7.8 88.2 5.9 40.6
* LA Wit ©F dry basis
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