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These spots do not develop on the top leaves of the plant, 
yet it has not been possible to reproduce them, by repeated 
inoculations, on the lower leaves. This suggests that tho 
effect of leaf position is an indirect one. It is possible that 
the high atmospheric humidity and high rainfall in the 
central rainlands favour the development of the grey
brown spot type, particularly on the lower leaves, which 
are more subjected to rain splashes. This spot type does 
not appear under tho drier conditions of Khartoum. 
Sabot• has previously reported a similar instance in which 
mahogany leaf spots caused by X. khayae are small and 
dry in the Khartoum area, but large, with broad, dark 
green wet-shining margins in the central rainlands. 

It is unlikely that the two spot types are produced by 
two distinct strains since isolates from the two types 
produce one type of spots under similar conditions. It iR 
concluded that they are caused by one strain of Xantho· 
monas sesami. Tho dark brown type develops readily 
under a wide range of environmental conditions. Develop
ment of the light brown type requires a more exacting 
environment, possibly high atmospheric humidity and 
rainfall. 
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Selective Nitrogen Assimilation by Poria 
weirii 

SoiL under a stand of Alnus rubra Bong. in mixture with 
conifers was found to contain markedly higher levels of 
nitrate nitrogen than soil under an adjacent stand of pure 
conifers1 • This phenomenon has substantial implications 
for the ecology of root pathogens and their antagonists in 
forest soils. We were particularly interested in Poria. 
weirii Murr., a severely damaging pathogen of conifer 
roots in western North America, and we have therefore 
investigated its ability to assimilate nitrate nitrogen. 

Many fungi, including Basidiomycetes such as Oollybia 
tuberosa (Fr.) Quel. and Lentinus tigrinus Fr., can use 
nitrate nitrogen2 •3 and therefore presumably produce 
nitrato reductase, the enzyme required for reduction of 
nitrate to usable ammonium. Other fungi, however, 
cannot use nitrate nitrogen, for example, Armillaria 
mellea (Vahl. ex Fr.) Kummer•, many other higher Ba.si
diomycetes5-8, and members of the Saprolegniaceae9 and 
Blastocladiales•. Streptomyces species, notable among the 
organisms likely t.o antagonize P. weirii, commonly 
thrive on nitrate as a nitrogen source10- 13 • 

Experiments were designed to determine (a) the relative 
growth of P. weirii when supplied respectively with 
nitrogen equivalents in nitrate, ammonium, or amino 
forms; and (b) whether P. weirii produces nitrate reductase. 

Poria weirii was grown on Jennison's7 liquid medium 
with potassium nitrate, ammonium chloride, and aspara
gine, as respective sources of nitrogen. Each form of 
nitrogen was included at each of three concentrations, 
corresponding to 10, 100, and 1,000 p.p.m. nitrogen in the 
medium. In each case four replicate flasks were inocula.ted 
with 4 mm agar disks cut from margins of colonies of P. 
weirii growing on malt agar. Cultures were grown for 
40 days at room temperature (24°-28° C), after which the 
mycelial mats were collected, dried overnight at 105° C 
and weighed. 

The procedure for extraction of nitrate reductase was 
essentially that devised by Nason and Evans14 ; the enzyme 
activity of the cell-free extract was determined by the 
colorimetric test for nitrite. At tho beginning of the 
experiment (zero time) 0·05 ml. enzyme extract was 
added to give a final volume of 0·5 ml. containing 0·1 ml. 
of 0·1 molar potassium nitrate, 0·05 ml. of 2·6 x 10-• 
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molar flavin adenine dinucleotide (FAD), 0·04 mi. of 
2·0 x 10-3 molar reduced diphosphopyridine nucleo
tide (DPNH) and 0·26 ml. of 0·2 molar pyrophosphate 
buffer, at pH 7·0. After incubation for 20 min at 26° C', 
0·9 ml. of water and 0·5 ml. of sulphanilamide reagent we1 e 
added to stop the reaction, followed by 0·5 ml. of N-(1-
naphthyl) ethylenediamine reagent to develop the colour. 
After 20 min, the optical density was read on a colorimeter 
at 540 m[L. Control tubes lacking DPNH were used to 
correct for turbidity caused by the enzyme. A fungus 
known to produce nitrate reductase, Neurospora crassa, 
was used to chock the technique. 

Table 1. MEAN DRY WEIGHT OF MYCELIUM OF Poria weirii GROWN IN SYX· 
THETIC l!EIJIA CONTAINING VARIOUS SOURCES OF NITROGEN• 

Nitrogen 
(ppm) 

10 
100 

1,000 

Potassium 
nit.rate 
(mg) 

2·55 
2·00 
1·28 

* l\!Pan of four replicates. 

Source 
Amtnonium 

chloride 
(mg) 
17·75 
32·00 
37·23 

Asparagine 
(mg) 
20·33 
32·48 
40·08 

Table 2. NITRATE REDUCTASE ACTIVITY OF .... Veurospora crassa .\.ND Paria 
weirii 

Reagent Addition 
(mi.) (mi.) (mi.) (mi.) 

0·1 molar KNO, 0·10 0·10 0·10 0·10 
2·6 x 10-• molar FAD 0·05 0·05 0·05 0·05 
2·0 x 10-3 molar Dl'NH 0·04 0·04 0·04 0·04 
0·2 molar pyrophosphate, pH 7·0 0·26 0·26 0·26 0·26 
Enzyme extract 0·05 0·10 0·15 0·20 
Water 0·90 0·85 0·80 0·75 
O.D. at 540 ill!' for N. crassa 0·01 0·03 0·05 0·06 
Nitrite formed for N. crassa 1 X 10-' 2·5 X 10-3 3·0 x 10-• 4·5 X 10 3 

O.D. at 540 ffi/" for P. weirii 
pmolo !'mole llmOlC I'm ole 
0 0 0 0 

Nitrite formed for P. weirii 0 0 0 0 

Poria weirii did not use nitrate as a nitrogen source 
but grew well with ammonium or amino nitrogen (Table l). 
Its behaviour in culture was markedly similar to that 
reported for Armillaria mellea•, another serious destroyer 
of tree roots. Moreover, the cell-free extracts of P. weirii 
completely lacked nitrate reductase activity (Table 2). 

Tho high nitrate content of the soils under the stand 
with Alnus rubra appears disadvantageous to P. weirii: 
it cannot use nitrate nitrogen but antagonists such as 
Streptomyces spp. can. On tho basis of these results and 
those of other investigations of this biological complex 
which are now in progress, we tentatively conclude that 
Alnus rubra mixed with conifers has a potential in the 
biological control of P. weirii and probably other pathogens 
on many sites of the Douglas fir region. 
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