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Wa terlogg ing 

Waterlogging decreases the availability of oxygen in 
the soil, which makes roots energy deficient (see 
Section 4.2). This decreases the growth of roots and 
shoots26 It also impairs the ability of roots to screen 
out salt at the root surface, which causes large 
increases in rates of salt uptake and in salt 
concentrations in the shoots27 

Shallow-rooted species like river saltbush are more 
tolerant to shallow watertables than deeper-rooted 
species like quailbrush and old man saltbush. Even 
within river saltbush, there is variation in waterlogging 
tolerance between clones (see Section 7.6.2). The keys 
to handling waterlogging are to: 

• choose sites with watertables more than 1.5 metres 
deep; 

• plant tolerant species or clones; and 

• irrigate stands moderately so as not to exacerbate 
waterlogging. 

7.6 Saltbush Improvement 
Through Cloning 

Within saltbush species there is considerable genetic 
diversity. This has led to interest in the breeding of 
saltbushes. Breeding is made easier by the fact that 
saltbushes can be cloned by making cuttings. 

This section focuses on an investigation in which clones 
of river saltbush were collected from 14 different 
locations (natural and planted stands) in Western 
Australia28 We summarise the outcomes of research to 

screen these clones for productivity, and tolerance to 
salt and waterlogging. We then consider the relevance 
of this research for Pakistan . 

7.6.1 Selection for productivity 

The river saltbush clonal collection was planted at two 
sites (Tammin and Boyerine) in Western Australia. Plant 
growth was assessed from measurements of shoot dry 
weight, shoot canopy volume and plant height. The 
results show that growth is under strong genetic 

26 \'(fa te rl ogging can be simulated in nu tri ent so lution cultures by 
bubbling them with nitroge n (N 2) gas. In an ex periment in 

which ri ver saltbush was grow n at an EC .. leve l of 

40 deci siemens per metre, nitroge n bubbling for 14 days 
dec reased the re lative g rowth rates of roots and shoo ts by 
100% and 67% res pectively (Ga ll oway and Davidson 1993). 

Box 7.3 Looking for moisture 
deficiency in saltbush stands. 

Comparisons of growth within stands can give important 

clues about plant mo isture status. For example, growth 

might be better near an irrigation chan nel; alternatively 

growth might be greater on the edge of stands (where 

competition for moisture is less) than within a stand 

(Photo 7.9). Both observations could lead to the 

conclusion that plant growth is limited by lack of 

moisture and that irrigation could be beneficial. 

Photo 7.9. Possible indicators of moisture deficiency in 

saltbush stands. (A) Better growth near an irrigation 

channel (right-hand side adiacent to cropped field). 

(B) Better growth on the edge of a plantatiOn. 
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27 In the same ex periment, nitrogen bubbling caused a doubling of 
chlo ride concentrations and a 60% increase in sodium 
concentrations in the leaves (see Table 4.3). 

28 The cloned plants were se lected on the basis of their superior 
g rowth when compared with o ther plants at each locat io n 
(Ga ll oway, Lazarescu and Barrett-Lenna rd, Agricu lture Western 
Australi a, South Perth, unpubli shed data) . 




