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Testing the diagnosis and recommendation integrated system
(DRIS) on high country white clover-based pastures
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Abstract

Plant tissue analysis is useful to assay plant
nutrient status, but has limitations due to
changes in nutrient concentrations with
physiological age, and variation between plant
parts. The Diagnosis and Recommendation
Integrated System (DRIS) uses nutrient ratios
calculated from plant tissue analyses to
evaluate plant nutrient status. It calculates
indices for each nutrient, and ranks them in
order of their deficiency. An exploratory
assessment of DRIS has been conducted for
New Zealand high country pasture using
chemical analysis and yield data from field
trials. In this limited assessment, DRIS
consistently ranked S and P deficiencies in the
same order as indicated by yield responses to
fertiliser treatments. It was generally successful
in distinguishing between deficient and_non-
deficient conditions. Results are considered-to
justify a more comprehensive evauation of
DRIS for New Zealand pastures.
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I ntroduction

Traditiondly, the concentration of essentid  nutrients
in plants compared to a critical value (i.e. the
minimum concentration associated with the desired
productivity) has been used to monitor the
nutritiondl  datus of a crop. Another method, caled
the Diagnosis and Recommendation Integrated
System (DRIS), has been proposed to assay the
nutrient daus of a number of crops (Beafils 1957
Conforth & Stede 1981, Waworth & Sumner 1987).
DRIS uses ratios of nutrients to diagnose nutrient
deficiencies in a crop; this appears to have some
advantages  because nutrient ratios in mogt plants ae
less affected by time of sampling and plant part
sampled than are nutrient concentrations. The
nutrient ratios of plants being assayed ae compared
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with ratios in high yidding plants. Thee ratios are
caled “norms”.

Litle work hes been reported usng DRIS to assay
clover pastures (Jones et al. 1986), but there have
been many New Zealand studies on white clover
(Trifolium repens) responses to phosphorus and
allphur. In this paper we describe the  derivation of
DRIS norms for white clover in oversown tussock
grasdands in the South Idand, New Zedand, and the
cdculaion and assessment of DRIS indices in  clover
samplesinaP and Sfertiliser trial.

Source of data and derivation of
DRIS norms

Mixed herbage dry matter (DM) production and
chemicd andyss of 9% white clover samples were
obtained from high country ftrid daa The data were
from individual plotsin nine P and § fertiliser and
lime trids. These trids were located on yellow-brown

earths on.the.Remarkables.(Floaté-er-a/.-1985)-and-at

Crookston in West Otago, and on yelow-grey eaths
in the Mackenzie Country (Mclntosh et al. 1985).
DM cuts were taken between 1981 and 1988, and
usually occurred between November and April. The
DM vyields were converted to yields relative to the
highet yidd a eaxh ste and date Samples having a
relative yield of 90% or higher (about 10% of the
samples) were sdected as a high yieding population.
Norms and sandard devitions are given in Table 1
The norms are the average of the clover nutrient
concentretion  ratios  from high yielding plots.

Calculation and assessment
of DRIS indices

The DRIS indices were computed using a
modification reported by Jones (1981). The
cdculdion of the N index is presented & an example
of how the index for exh dement was computed.

N index = [ - f(S/N) - f(P/N) - f(Ca/N) - f{(K/N)}/4,

where f(8/N)=(%S/%N in sample - %S/%N
norm)x10/sd, sd is the standard deviation of this
norm's populdion and the number 10 is an ahitray
multiplier to make the index a whole number.




Table 1 DRIS reference norms for high yielding white

Clover from oversown pastures in the South Island high
country.

Component Norm Standard
value deviation
Relative yidd %.6 356
% N 3.69 0.573
%s 021 0.044
" P 0.31 0.068
n Ca 154 0.279
7 K 241 0.799
SIN 0.057 0.0082
P/N 0.083 0.0148
Ca/N 0.428 0.1073
KIN 0.656 0.211
P/S 1.483 0.278
Ca/8 7.66 1.96
KIS 11.76 3.96
Ca/P 530 155
K/P 8.12 2.73
Ca/K 0.738 0.383

Indices were calculated for clover herbage from a
sring cut of a P and S fertiliser trid on a yellow-grey
earth soil at Glencairn in the Mackenzie Basin. The
trid had been edtablished by oversowing the tussock
grassland and was in its fifth year. Fertiliser
treatments applied at establishment at the rates
shown in Table 2 had been reapplied about 15
months prior to the cut used for this assessment of
DRIS. On the basis of DM yields and fertiliser
qoplications we have asessed the rdldive  deficiendies
o S and P in each tresment combination (Table 2).
The ste was drongly responsive to S and moderately
regponsve to P. Thus in the treatment that received
neither S nor P, § was much more deficient than P
(S > >P), & shown by the large DM responses to S.
However, overdl DM response to P was dso evident;
therefore P was, also deemed deficient in this
treatment (P >Nil).

DRIS indices (Table 2) corresponded closdy  with
the assessed order of deficiences. The nutrient
assessed to be the more deficient in any treatment
aways had the more negative DRIS index.
Moreover, DRIS appeared to be successful in
separating deficient from non-deficient conditions.
Ten of the deven condiions asxesed to be deficient
had DRIS indices more negative than -8, with the
one exception -having DRIS index of = 5. Ten of the
deven conditions asesed & non-ddficent had DRIS
indices less negative than = 8, with the one exception
having DRIS index of -9. This closely matches
common interpretations of DRIS, in which values
within the range = 5 to= 10 are generally used to
differentiate between deficient and non-deficient
condiions (Russdll & Shedffer  1986).

The redive deficiencies of § and P ae much les
apparent from the %S and %P data (Table 2),
dthough thexe daa provide the bads for the DRIS
indices. DRIS appears to be a successful method of
expressing the plant chemicd data in terms of redive
nutrient deficiencies.

Conclusions

This exploratory assessment of DRIS on tussock
grasdand  clover-based  padiures  has  provided  support
for @ more comprehendve evdudion of the sysem.
DRIS appears to hold considerable promise as a
method of using plant chemical analysis data to
diagnoee reldive deficiency of different  nutrients
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Table 2 Relation of DRIS indices to § and P deficiencies in a spring cut (29/1 1/83) of a high-country fertiliser trial.

Nutrients  applied Totd DM yied Nutrients in Assessed  relative DRIS indices
(kg/ha) (kg/ha) clover deficiences
g P %S % P S P
0 0 722 0.11 0.19 S >>P>Nil -28 -10
25' 0 1755 012 021 S >P>Nil -22 -5
50’ 0 1192 0.13 0.17 S=P>Nil -16 -23
100 0 2395 0.16 019 P>S=Nil -7 -23
0 40’ 1058 0.10 0.21 $>>P=Nil -37 -1
25 40 1620 011 0.25 S>P=Nil -36 +17
50° 40 2485 0.15 0.28 S>P=Nil -9 +3
100 40’ 3283 0.16 0.24 S=P=Nil -9 -6
100’ 4 3241 0.20 0.32 S=P=Nil -3 +4
100° 0 2533 0.19 0.19 P>S=Nil -3 -24
100° 40° 3344 0.20 0.32 S$=P=Nil -5 +2
SED 555

Applied 51 and 15 months previous to sampling
: Applied annualy for 5 years
s Applied annually for 4 years
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