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Abstract

The genetic variation of foliar macronutrients of 10 Sitka spruce (Pices sitchensis (Bong.) Carr.)
provenances was studied, but no geographical pattern of variation detected in Ca, Mg, P and N
needle contents. Only K showed significant provenance to provenance variation.

Introduction

Differences in mineral nutrient concentrations among provenances of conifer species
have been found recently (Mergen and Worrall, 1965; Steinbeck, 1966; Van Den
Driessche, 1969, 1973 ). Although the significance of these differences is not unequivo-
cally interpretable at present (Reuther and Smith in Childers, ed., 1954; Gouney, 1956;
Tavender and Carmichael, 1966; Leaf, 1968; Voigt, 1968; Lavender, 1970; Waring
and Youngberg, 1972); they possibly have some bearing on differences in growth be-
haviour among provenances.

In 1971, 545 single tree progenies of 38 provenances of the 1970 LUFR.O. Sitka
spruce (Picea sitchensis (Bong.) Carr.) collection were sown in a new British Colum-
bia Forest Service nursery at Surrey as part of an extensive study of the genetic variabil-
ity of Sitka spruce natural populations (Falkenhagen and Sziklai, in press). Foliar analy-
ses of ten selected provenances of Sitka spruce (Table 1) were performed in order to de-
tect any genetically based variation in mineral content which could be related to their
geographic origin.

Methods and Material

The material used comes from the 10 seedlings which were growing in polystyrene
foam containers in 1971. The origins of the provenances are shown in Table 1.

Modern cultural techniques for growing seedlings were employed (Arnotr, 1971).
The ten selected provenances were sampled in February, 1972, still quiescent. The pro-
venances were chosen according to their places of origin along a latitudinal gradient.
After freeze drying, the needles were separated from the stem and milled, then they
were digested in perchloric acid mixture. Potassium was determined by emission and
calcium and magnesium by atomic absorption. Phosphorus was determined by the
molybdenum blue method of Dickman and Bray. Nitrogen was determined by the
well-known semimicro Kjeldahl method. The methods used are all outlined by Chap-
man and Pratc (1961).

I Present address: Forest Research Institute, P.O. Box 727, Pretoria, South Africa

2 This paper forms part of a dissertation submitted in partial fulfilment of the requirements for
the degree of Doctor of Philosophy in the Graduate Faculty, University of British Columbia.
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Results and Conclusions

The results of the analyses are shown in Table 1. The analyses of variance show that
there are no significant differences among the provenances for all the elements analyzed
except for potassium. The anova model was the randomized complete block design
with 3 blocks.

The Duncan’s test for potassium is as follows ( — ()2
Provenance
number 3 32 40 15 25 4 31 27 28 23

Table 2 shows the mean K content in 100 ppm and the mean epicotyl length in mm.

TABLE 2. Mean K content and the mean epicotyl length.

K Mean
Provenance content epicotyl
number (100 ppm) Length (mm)

3 81 87
22 i 79
40 75 89
15 74 81
29 73 )

4 72 85
37 71 88
27 69 66
28 69 68
23 65 67

There is a tendency for low latitude sources to show higher K concentrations as a sig-
nificant correlation coefficient of —0.70 between K needle content and latirude shows
it. There is also a significant correlation between K content and epicotyl length
(r = - 0.68). Therefore, one could hypothesize that the provenances with higher dry
matter production also have the higher rate of K accumulation. However nutrient ab-
sorption, translocation, and loss in forest-trees are not well understood (Voigt, 1968)
and a definite interpretation is not possible at the present time. The recent analyses of
Sitka spruce seedlings by Benzian and Smith (1973) are not directly comparable as
they are based on the analyses of whole plants.
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