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Introduction 

Dothistroma needle blight was first recorded in East 
Africa in the Western Usambara Mountains of Tanzania 
during 1958 (ETHERIDGE, 1965), although the identity of thc 
causal organism was not determined until 1962 (GIBSON, 
1963). The disease later spread to all Pinus radiata D. DON 

growing areas in Kenya, Tanzania and Uganda causing 
severe defoliation and even deaths where annual rainfall 
exceeds 60 inches (GIBSON, 1965). In areas with less thari 
60 inches rainfall deaths did not occur but diameter and 
height growth were checked considerably (CHRISTENSEN and 
GIBSON, 1964). 

After the preliminary experiments reported from Kenya 
(GIBSON et al., 1964) investigations were directed towards 
the development of control measures based on fungicide 
and shade treatments to the young susceptible crop in 
Kenya (GIBSON, 1965; GIBSON et al., 1966; GIBSON et al., 1967) 
and in Tanzania (HOCKING and ETHERIDGE, 1967). These have 
shown that control by shade treatment is impractical 
(GIBSON et al., 1967), but that aerial applications of copper- 
based fungicides are effective and practical (GIBSON et al., 
1966). This has been confirmed by airspray trials in New 
Zealand (GILMOUR, 1967) and in small scale trials in the 
U.S.A. (THOMAS and LINDBERG, 1954; PETERSON, 1967). 

I t  was realised at  the onset of these trials that protective 
measures would be expensive relative to the income derived 
from a timber crop (DRAPER and Grsso~, 1964). Cheaper 
methods of control were therefore sought. Of those con- 
sidered, the development of cultivars of P. radiata resistant 
to blight was thought to be most appropriate for East Afri- 
can conditions. However, as it takes a considerable time to 
select and build up cultivars from tree crops, it was thought 
desirable to continue with the development of protective 
control measures so that P. radiata might be grown during 
the interim period. The breeding Programme was begun in 
1963 (GIBSON, 1965) and expanded during 1964 and 1965. The 
Progress made up to June 1968 is reported in this Paper. 

crowns. This was completed in the Same way as for normal 
plus tree selections (DYSON and PATERSON, 1966). Plus tree 
ramets (423, 935, 954 & R. from the capital territory of Aus- 
tralia) were used as controls because comparable grafted 
material was available at  the time of setting up the field 
trials. The control trees (KUR) used in the later trials were 
chosen from E.A.A.F.R.O. estate as this was the nearest 
available source of trees of similar age to Kenya resistant 
selections. All were healthy so no estimate of their level of 
blight resistance could be made. Seedlings used as controls 
in one trial were taken at random from E.A.A.F.R.O. nurs- 
ery stock. 

A survey of 1,445 acres of P. radiata plantations made 
from 1964 to 1966 yielded 75 selections at a selection pres- 
Sure of 1 resistant tree from 11,600 trees. Of these only 37 
trees were considered acceptable for breeding work after 
eliminating those with severe stem defects and low produc- 
tion potential as described by PATERSON (1967). This gives a 
final selection intensity of 1 in 23,500. 

(2) Assessments of select trees 

In 1964 and 1965 thirteen resistant parent trees at  Kefita 
forest station (K. Res.) were each compared with five ran- 
dom freegrowing neighbours using the criteria for selecting 
plus trees described by DYSON and PATERSON (1966) and 
PATERSON (1967). The results of this comparison are shown 
in Table 1. I t  can be seen that the select trees are 4 times 
less affected by disease, and three times greater in volume, 
with less stem defects and slightly heavier branching than 
their random neighbours. This association of greater size 
and low level of disease attack was also found when 33 
resistant selections from Nabkoi 2C were compared with 
their random neighbours. Fig. 1 shows that the resistant 
selections have a much lower degree of attack and a much 
greater volume than their neighbouring trees. A regres- 

Table I.  - A comparison of 13 resistant selections with their 5 ran- 
dom neighbours at Kerita forest station. 

Procedure and Results 

( 1 )  Selection of resistant trees 
Tanganyika resistant selections (TR), Kimakia resistant 

1 (KR1) and Kerita resistant selections (KRZw4) were select- 
ed in 1963 and 1964 on the basis of resistance to needle 
blight alone. Kenya resistant selections (K. Res.) made dur- 
ing 1964-1965 were selected for blight resistance and 
certain desirable morphological characters such as vigour, 
good stem form, fine branches, low spiral grain and narrow 

I )  Forest Pathologist and Tree Breeder respectively at  the East 

African Agriculture and Forestry Research Organization, Muguga, 
Kenya. 

Character 
Mean of 13 Mean of 65 random 

selected trees neighbour trees 

Disease attack (%) 
Volume O.B. (CU. ft.) 
Ratio of stem to branch 

diameters 
Number of internodes 
Number of stem defects 
Internode length (ft.) 
Grain angle B.H. (O) 

** Significant at 1'% level. 
:' Significant at 5O10 level. 

N.S. Not significant. 










