
Early Growth Results in a Diallel Progeny Test of Eucalyptus grandis 
(Hill) Maiden 

11. A Greenhouse Study 

Department of Forestry, D.R. de Wet Forest Research 
Station, Sabie, Republic of South Africa, 1260. 

(Received April / September 1976) 

Introduction 

Raising, planting, and evaluating thousands of offspring 
from selected parent trees result in large expenses in time, 
effort and money. Therefore, reliable predictions from 
early testing procedures, such as greenhouse studies, would 
mean a greatly increased return on capital invested in a 
tree improvement Programme. 

The present investigation is part of the Same study re- 
ported as Part I.* Hence the objectives are the Same as 
stated before, especially with reference to genetic vari- 
ances, maternal and reciprocal effects, and the relationship 
between greenhouse and field planted material. 

Materials and Methods 

Fifteen selected parents from even-aged Euc.alyptus 
grandis stands in the Republic of South Africa were used 
in a complete diallel mating design, but due to failure of 
some crosses and limited space in the greenhouse, a 13 X  13 
diallel was used there (Fig. 1). Selfing was not very suc- 
cessful and failure of certain crosses resulted in 20,l!% 
missing cells. 

04 X X X X X  X X X X X X X  
10 X  X X X X X X X X X  X 
36 X  X  X X X X X X X X X  
37 X  X  X  X  X  X X  
44 X  X  X X X X  X  X X X  
45 X X X X X  X X X  X  X  
60 X X X X X X X X X X X X X  
47 X  X  X  X X X X X X  X 
50 X  X  X X X  X X X X  
38 X  X X X  X  X  X X X  
39 X  X  X  X X X X  X  
15 X X X X X X X X X X  X  
22 X X X X X X X X  X X X  

Fig. 1. - Mating design of the breeding experiment in the green- 
house. 

Seed size effect was found to last up to 2 months in E. 
obliqua (GREEN, 1971) but its influence is not known for 
E. grandis. Therefore, seed were screened and only seed 
from a 0,589 mm screen were used. 

Seed were gerrninated On moist filter paper and trans- 
ferred to 114 mm pots, filled with a 3:l sandy loam-peat 
moss mixture. The pots were placed on greenhouse benches 
of which 8 were temporarily constructed in addition to 10 
permanent ones to accommodate the entire experiment. 
The temporary benches had a base of w d  boards while 
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the others had a base of river pebbles. This difference in 
the two groups of benches caused a large and unexpected 
differential response in the two groups of material planted 
in the respective pots. Seedlings developed normally over 
the first two months after planting. Then the roots pro- 
truded through holes in the bottom of each pot and further 
root development occurred on either the boards of the 
temporary benches, or in the river pebbles of the perma- 
nent benches. Apparently the combination of moisture and 
aeration was more favourable on the temporary than on 
the permanent benches with the result that plants on the 
former were twice as large as plants on the latter at  age 
5 months. 

Although it was not expected that different benches 
would influence plant development, differential influences 
due to moisture and temperature gradients were expected 
in the greenhouse. Therefore, it was decided to adopt a 
special statistical design using incomplete blocking to re- 
duce experimental error caused by environmental influ- 
ences. Five selfed, nine Open pollinated and 130 control- 
pollinated families were used in a 12 X 12 quadruple lat- 
tice design. Four five-tree family plots were arranged over 
the 4 replications and 5 surplus trees were planted per 
family to provide for replacement of early failures. 

Measurements 

Height measurements were taken at  2, 3, 4 and 5 months 
after planting (Ht-2, Ht-3, Ht-4, Ht-5), while diameter was 
measured just above the root collar at 4 months (Dm-4). 
The 4 height measurements were used to determine growth 
rate per month (Rate) using the following linear equation; 

L = (3x5 + X, - X, - 3x2)/10 
where L = a least Squares estimate of linear height growth 

per month, and 
X„ X,, X„ and X, = height measurements at 5, 4, 3 and 2 

months respectively. 

Dry weight (Dry-wt) was determined at 5 months and an 
index of stem volume (Stem-Ind) was computed using the 
volume formula for a cone. Branch measurements included 
the length (Br-len) and diameter (Br-dm) of the two largest 
branches, and the number of branches (No. Br) at  4 months. 
The size of the branches were indicated by a volume index 
(Br. Ind), again using the volume formula for a cone. Four 
ratios were computed: Number of branches / Height at  
4 months (No. Br!Ht-4), branch diameterlbranch length 
(Br-dm1Br-len), branch diameterlroot collar diameter at 
4 months (Br-dm/Dm 4), and branch lengthlheight at 4 
months (Br-len/Ht-4). 

Data were analysed with the aid of the Statistical Anal- 
ysis System (SERVICE, 1972) and DIALL (SCHAFFER and USA- 
NIS, 1969). With the former, adjusted family means were 
computed based oa the analysis of variance for lattice de- 
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