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ABSTRACT 

The increasing costs of i\ fertilizers and the danger of creating 

environmental pollution due to excessive N fertilisation practices create a 

need for more efficient N fertilisation of vegetable crops. This present 

study was conducted with the main objective of assessing the N fertilizer 

requirements of winter cabbages on a coarse loamy mixed mesic Oystric 

Eutrochrept soil and consequently developing a model which would assist in 

predicting N fertilizer requirements over a wider area. 

Glasshouse and field experiments were conducted to assess the utility of 

soil and plant (sap) tests for assisting in determining the N fertilizer 

requirements of winter cabbages. The concentrations of N03-N and NH4-N 

in either the xylem or petiole sap of cabbages were found to be influenced 

by several factors such as leaf position, time of day, sample storage time, 

plant age and form of fertilizer N. 

A large field trial indicated that at 4 sampling dates (50, 60, 80 and 90 

days after transplanting; OAT) and prior to sidedressing, xylem (R 2 = 

0.73 ....... ) and petiole (R 2 = 0.86""-) sap were strongly correlated to 

extractable N03-N and NH4-N in the soil to a depth of 30 em. Nitrate-N 

levels in xylem sap at 60 and 80 OAT and petiole sap at 50, 60 and 80 

OAT were good predictors of harvestable fresh head yield. Maximum 

marketable fresh . head yield (55 t/ha) was achieved with an initial N 

application of 300 kg N/ha over a growing period of 150 days in which 448 

mm of drainage was estimated. At heading, on the 300 kg N ha- 1
, soil 

mineral N levels were 75 kg 1\ ha-t, xylem sap concentration was 333 J.lg 

N03-N ml- 1 and 1651 f.lg N03-N ml- 1 in the petiole sap. This cri~ical 

value for petiole sap is higher than that reported in the literature for 

cabbages. At petiole sap levels below the critical value, sidedressing with 

100 kg N/ha as urea was required to achieve a similar yield as found with 

an initial application of 300 kg N ha- 1 as calcium ammonium nitrate. 

In a small scale field experiment, plant recovery (62-65%) of sidedressed 
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1 5 N labelled urea N did not differ between sidedressing rates (100 and 200 

kg N). Total recovery of 1 5 N in the plant and soil was considered high 

(114 + 0.9% and 90 + 1.1%) for the respective rates. 

Using the data obtained from the field trials, a simple model termed a 

"sidedressing model" was developed. The model specifically determines the 

amount of N fertilizer needed to be applied as a sidedressing at a critical 

time (heading) to obtain maximum yield. The model was validated, using 

the data from another N fertilizer field trial conducted in the following 

year. The model successfully predicted whether N sidedressing is required 

or not but only a limited validation could be made of the prediction rates. 

The limitation of the sidedressing model of being site and season specific 

can be reduced by using simple submodels to predict the measured 

component which assessed N in cabbages at heading (Nh). One submodel 

used (the heat unit model) was modified by including data from 2-year 

trial results, to predict Nh and also provided a prediction of N uptake at 

maturity (Ny). Although not able to be validated in this study, the model 

shows potential for use by environmental administrators in predicting the 

likely effects of various growers practices in relation to identifying 

problems associated with N03-N in drinking water and in edible cabbage 

heads. 
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