
102 (1966). - MORGENSTERN, E. K.: Genetic variation in seedlings of 
Picea mariana (MILL.) B.S.P. I. Correlation with ecological factors. 
Silv. Genet. 18, 151-41 (1969). - MORGENSTERN, E. K.: A diallel Cross 
in black spruce, Picea mariana (MILL.) B.S.P. Silv. Genet. 23, 1-3 
(1974). - NAIIAL, 1.: Le pin d'Alep. Annls. Ec. natn. Eaux Forsts 19, 
479-686 (1962). - SAPAROV, I. S.: The systematic position and the 
intraspecific variation of Pinus eldarica MEDW. Bot. 2. (J. Bot.) 
Moskva 55, 42-53 (Russian) (1970). - SELIK, M.: Botanical investiga- 
tions on Pinus brutia especially in comparison with P. halepensis. 
Istanbul Wniv. Orm. Fak. Derg. 8A (2), 161-98 (1958). - STEEL, R. G. 
D. and TORRIE, J. H.: Principles and Procedures of Statistics. 
(McGraw-Hili, New York) (1960). - THORNTHWAITE, C. W., and 
MATHER, J .  R.: Instructions and tables for computing potential eva- 
potranspiration and the water balance. Drexel Institute of Tech- 

nology. Laboratory of Climatology. Publications in Climatology 
X(3). (Canterton, New Jersey) (1957). - TOUMEY, J. W.: Seeding and 
Planting in the Practice of Silviculture. (Wiley & Sons, New York) 
(1916). - VENATOR, C. R.: The relationship between early gerrninat- 

ing seeds and height growth in Pinus caribaea. Turrialba 23, 4734 

(1973). - VENATOR, C. R.: Hypocytyl length in Pinus caribaea seed- 

lings. A quantitative genetic variation Parameter. Silv. Genet. 23, 

130-2 (1974). - WELLS, 0. 0.: Geographic variation in ponderosa 

pine. Silv. Genet. 13, 125-32 (1964). - WRICHT, J. W., and BULL, W. 1.: 

Geographic variation in European black pine - two year results. 
For. Sci. 8, 3242 (1962). - YEATMAN, C. W.: Germinant size of ja& 

pine in relation to seed size and geographic origin. U.S. For. Serv. 

Res. Paper NC-6, 28-36 (1966). 

Early Growth of Progenies from some phenotypically superior White 
Spruce Provenances in Central Newfoundland 

Introduction 

The widespread distribution of 
glauca (MOENCH) VOSS) in Canada 
combined with its high economic 
research on its genetic improvement 

By M. A. K. KHALIL* 

(Received May 1975) 

Table 1 .  - Mean age, height and breast height diameter of "plus" 
and "ordinary trees." 

white spruce (Picea 
and northern U.S.A., 
value, has prompted 
in several park of the 

ccmtinent. Detection of superior provenances, and verifica- 
tion of their genetic superiority, is an important aspect of 
this research. One such study was started in the fall of 
1971 in Newfoundland to verify the genetic superiority of 
a number of phenotypically superior trees of white spruce 
located in small, partially isolated stands in the Exploits 
River Valley in central Newfoundland. Some results which 
indicate that the characters of cone morphology are genetic- 
ally controlled but not associated with height growth, and 
that the heritability of these characters differs at the two 
locations under study, have already been reported (KHALIL, 
1974). This paper presents further results concerning ger- 
mination, survival and early height growth of progenies 
from these trees. 

Material and Methods 

Phenotypically superior trees of white spruce have been 
located at several sites in the Exploits River Valley in 
central Newfoundland (Forest Section B.28a; ROWE 1972) 
in natural second growth stands as individual trees or 
small groups of trees. Such trees have distinctly superior 
height and diameter growth. The study was restricted to 
two locations in the above tract, near Frenchman's Pond 
(latitude 48O - 50' N., longitude 55O - 40' W.) and Lake 
Douglas (latitude 48O - 30' N., longitude 56O - 40' W.). The 
two locations, which are about 50 miles apart, have similar 
climate and both are situated on gently undulating, well- 
drained sites. At each location five average ("ordinary") 
and five exceptionally tall ("plus") trees were selected. 
Table 1 shows the phenotypic differences between these 
classes of trees. 

* Research Scientist, 
Service, Newfoundland 
foundland, Canada. 

Environment Canada, Canadian Forestry 
Forest Research Centre, St. John's, New- 

Frenchman's Pond Lake Douglas 
Age Height Diameter Age Height Diameter 
(PS) (4 (4 (PS) (m) (cm) 

"Ordinary" trees 23 9.82 15.5 56 9.39 21.3 

"Plus" trees 26 13.17 25.9 51 13.53 30.2 

Seeds were collected from the 20 trees in 1971. Samples 
of current year's foliage from each selected tree and of 
sail from beneath the Same trees were collected in Sep- 
tember 1972 and chemically analysed to test for the ex- 
istence of differences which might be responsible for varia- 
tions in growth. The soil samples were analysed for tex- 
ture, total organic matter content, organic carbon, CIN 
ratio, pH, cation exchange capacity, and total and avail- 
able nitrogen, phosphorus, potassium, calcium and mag- 
nesium. The means of the above variables for "plus" and 
"ordinary" trees at both locations were compared using 
Student's t-test. The needles were analysed for nitrogen, 
phosphorus, potassium, calcium, and magnesium contents, 
and the means were compared in the Same way. 

Genetic studies comprised a four- replicated experiment 
in a laboratory germination test (25 seeds per plot) in 
February, 1972 and a five-replicated nursery experiment 
at  Pasadena, Newfoundland (400 seeds per plot). Ran- 
domized complete block design was used in both cases and 
progenies were kept separate by individual parent. 

Data were collected on the germination percent in the 
laboratory experiment as also on the germination and 
survival percent and height of 10 randomly selected seed- 
lings in each plot at the age of 2 years. 

The data were tested by analysis of variance followed 
by Student-Newman-Keul's multiple range test and single 
degree of freedom comparisons between the progenies of 
the above classes of trees. Narrow sense individual tree 
heritability of 2-year height growth was calculated from 
the analysis of variance, using Wright's formulae 61 and 62 
(WRIGHT 1962). 
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