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shoots and the concentration in xylem sap. Therefore, we regarded that the xylem sap method has validity for evaluating

anionic and cationic nutrient availability in soil.
[ntroduction

We proposed a xylem sap method as a new way to
:valuate putrient availability in soil instead of the sojl
’xtraction methods which are the conventional way
Noguchi et al, in press (a)). Nutrient concentrations in
'ylem sap of Luffa cylindrica Roem, seedlings are used as
n indicator of nutrient availability in soil. When we
hanged the cation exchange capacity (CEC) in soil to
hange cationic nutrient availability, a highly positive
orrelation was consistently found between the amount of
gtrients absorbed by the plants and their concentrations in
1e xylem sap for every nutrient (Noguchi er al., in press
1)). By contrast, the lower correlation was shown for the
- ttraction method with different extractants, We
ncluded that the xylem sap method is superior to the
ttraction method as'an indicator of nutrient availability in
il. However, the xylem method was not evaluated for
lionic nutrients such as phosphorus. In this study we
udied the capacity of ‘the xylem method to determine P
‘ailability in a range of different sojls.

aterials and methods

Soils were collected from fields (in Difmast Experimental
ation of Technical University Munich, Freising, Germany),

were transplanted into the pots. Afier transplantation,
another 50 g of quartz sand was added oit top of the soil,
The seedlings were grown in a growth chamber (25°C), and
watered regularly with deionized water to maintain 60%
of the maximum water-holding capacity of the soil as
measured by pot weight. Three replicate pots were nsed
and seedlings were left to grow up to four-eal stage
(approximately 1 month).

The stem was cut at the hypocotyl below the
cotyledons and the part above the cut was removed. One
end of a soft plastic tube was fitted over the end of the cut
hypocotyl, with the other end inserted into a test tube.
Xylem sap was collected continuously for 24 hours,
starting in the morming,

The phosphorus concentration in the removed shoots
and the xylem sap were measured. Soil phosphorus was
extracted with the CAL-extractant (0.1M calcium lactate-0.1M
calcium acetate-0.3M acetic acid, pH 4.1) and was measured
(the CAL-method is a common method to evaluate availability
of P and X in soils in Germany). The xylem sap meﬂlodla_nd
the CAL-method were compared to evaluate the availability
of phosphorus and potassium in soil.

Table 1. Phosphorus content (mg kg™ in the shoots

P application rate and Without liming  With liming

1ich have combination 01: qiiferent application Ieve% (ﬂf source . (pH 4.8-54) (pH63-64)
osphorus (0 kg P,Os ha Y, 60 and 90 kg P,0s ha y (kg P,0sha” )
- superphosphate and 270 kg P,0s ha™' y as apatite) and 0 875 937
th and without liming. Two hundred fifty grams of soil 60 (superphosphate) 1020 1010
1 the same weight of quartz sand were blended and 90 (superphosphate) 1170 1180
270 (apatite) 1140 1230

iced in Neubauer pots. Six seedlings of L. cylindrica
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the content in the plant.

" Its and discussion

The P content in shoots increased with increasing

‘ation rate of P,0s to soil until 90 kg ha™! v (Table

1sphorus content in the shoots grown with the soil

zed with 270 kg P,0s ha™' y! as apatite was similar

. t with the soil applied with 90 kg P,0s ha'! y! g

»hosphate. There was no effect of liming on the P

* in the shoot.

hosphorus content in the shoots was highly

ited with P concentration in the xylem sap (r=0.896,

1)), whereas the correlation to CAL-extractable P in

1 was poor (==0.362, Fig. 1b)). '

. good correlation between potassium in the shoots
the xylem sap was also found (r=0.808)(Fig. 2).
herefore, we concluded that the xylem sap method

2 used to evaluate the availability cationic and

' nutrients in soil. -
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