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Working Group 3, Section 21 of the International Union of 

Forest Research Organizations (IUFRO) is concerned with the inter

national comparison of methods for soil and plant analysis. At the 

XIVth IUFRO Congress held at Munich in 1967, it was decided to limit 

the comparison, for the time being, to leaf and needle analysis. 

Through the plan developed, there would be (a) an inventory of the 

methods used for foliar analysis and (b) a comparison of these 

methods through the results of analysis of six plant samples by 

participants of the Working Group. 

* Research Scientist; and ** Head, Central Soils Laboratory, 

Northern Forest Research Centre, Canadian Forestry Service, 

Environment Canada, Edmonton, Alberta T6H 3S5 
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In March 1970, six foliar samples were distributed, wor1d-

wide, to 29 IUFRO-members and additional institutions. The countries 

and their respective number of institutions are listed below: 

Country 

Belgium 
Canada 
East Germany 
Finland 
France 
Great Britain 
Ireland 
New Zealand 
Netherlands 
Northern Ireland 
Portugal 
South Africa 
Spain 
Sweden 
U.S.A. 
West Germany 
Western Australia 
Yugoslavia 

No. of Institutions 

1 
2 
1 
1 
1 
4 
1 
1 
3 
1 
1 
1 
1 
1 
3 
4 
1 
1 

The Research Laboratory, Canadian Forestry Service, Winnipeg 

was among the Canadian institutions. Each participant was requested to 

analyse the samples for elements normally determined in foliar samples 

in his laboratory. As expected, the type of determinations varied with 

institution. The list below shows the scope of analyses over all 

institutions, those underlined being the only ones determined at the 

C.F.S. laboratory, Winnipeg: 

(a) Macro-elements: N, P, K, Ca, ~, Na, S, Si 

(b) Micro-elements: Fe, MIl, Cu, Zn, B, A1 

(c) Other analyses: C, C1-, NO), = S04, ash 
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The number of institutions and types of determinations were 

as follows: 

Determination No. of Institutions 

N 29 
P 29 
K 29 
Ca 27 
Mg 28 
Na 11 
Fe 13 
Mn 17 
Cu 10 
Zn 10 
B 6 
S 3 
Al 7 
Si 3 
C 2 
Free N03 1 
Free S04 1 
Cl 1 
Ash 5 

In our laboratory, nitrogen was determined by the Kjeldahl 

method. Other elements were determined on HCl extracts of the dry-

ashed samples. Phosphorus was determined by molybdovanadate color-

imetric method and other elements by atomic absorption spectrophoto-

metry. 

A preliminary report of the results, of the various part-

icipants, submitted by July, 1970 was compiled by Dr. C. P. van Goor 

in August 1970*. Details of the methods of sampling, transport, 

* C. P. van Goor, 1970. "International comparison of methods for soil 
and plant analysis". Forest Research Station, "De Dorschkamp", 
Wageningen, Netherlands. August. 
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storage, sample preparation and the methods of determination are given 

in the second and final report of this Group by van Goor et al.** 

In these reports, the participants were identified by code numbers 

and each participant knew only his code number. 

Our results together with the overall averages reported by 

van Goor ~ ale are presented in Table 1. Since the samples had been 

collected and prepared for analysis by IUFRO, differences between the 

results reported by the institutions are due to differences in the 

methods of analysis. However, if the same procedure was used in some 

laboratories then the variations could be attributed to the analysts. 

Our results compare favourably with those reported by other 

participants. 

The IUFRO is continuing this project. The results of analysis 

on plant samples received in 1971 and 1972 will be presented in a sep-

arate report. 

** C. P. van Goor, M. de Wit and J. van den Burg, 1971. 
"International comparison of methods for soil and plant analysis". 
Report of activities in 1970. 38 p. Appendices. 



Chemical 
constituent 

N (%) 

P (%) 

K (%) 

Ca (%) 

Mg (%) 

Fe (ppm) 

Mn (ppm) 

Cu (ppm) 

Zn (ppm) 

(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 
(1) 
(2) 

19054 
Scots pine 

(rich) 

1.66* (1.30) 
1.33 
0.13 
0.15 
0.61 
0.63 
0.36 
0.34 
0.06 
0.06 
123 
148 
356 
336 
4.0 
4.9 
51 
59 

Table 1. Results of chemical analysis 

IUFRO Sample No. and Description 

19055 19056 
Douglas fir Corsican 

pine 

1.90 (1.48) 1.31 (1.02) 
1.49 1.03 
0.15 0.11 
0.15 0.11 
0.66 0.52 
0.66 0.49 
0.44 0.24 
0.43 0.23 
0.11 0.07 
0.10 0.06 
207 102 
243 121 
463 565 
432 500 
4.9 3.6 
5.1 4.7 
60 34 
77 44 

19057 
Scots pine 

(poor) 

1.51 (1.18) 
1.18 
0.10 
0.10 
0.36 
0.32 
0.18 
0.17 
0.04 
0.04 
171 
186 
216 
194 
3.9 
5.0 
18 
34 

(1) Arithmetic mean of triplicate results obtained in our laboratory. 

19064 
Poplar 

!.2Q§.2 
Japanese 
larch 

2.95(2.30) 1.98(1.55) 
2.29 1.52 
0.21 0.27 
0.22 0.29 
1.19 0.78 
1.27 0.78 
2.45 0.48 
1.85 0.47 
0.27 0.14 
0.25 0.13 
164 137 
151 139 
103 409 
102 369 
7.4 4.0 
6.8 4.3 
152 38 
151 49 

(2) Arithmetic mean for all the results obtained at different institutions, as reported by 
van Goor .!! a1. (1971). For statistical treatment of data, the compilers eliminated disputable 
values. (Note: It does not necessarily mean that these mean values are the actual concentrations 
of the samples). 

* After we had sent the results for compilation, it was noticed that 0.032 N H2S04, instead of 
0.025 N, had been used for titration. Therefore, the results were recalculated. Correct results 
obtained for N in this laboratory are given in parentheses. 
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