
















Mature leaves of saltbush frequently have a grey-green 

colour. However, if one firmly rubs the surface of such 

leaves, a brighter green appears underneath . The reason 

for this is that saltbush leaves are covered with a dense 

mat of grey microscopic glands (trichomes) in which the 

plant stores salt while the leaves are expanding (Photo 

7.1) .1 If these are rubbed off, then the true 'green' 

colour of the leaf is revealed underneath. 

7.2 Adaptation Studies 

The value of saltbushes for Pakistan became evident in 

a series of adaptation trials conducted at five sites in 

Pakistan (Photo 7 .2) 2 These trial sites and their 

characteristics are summarised in Table 7.2. A common 

set of forage shrub species was planted at each site; 

this set included seven saltbush genotypes adapted to 
saline waterlogged soils in Australia,3 five arid-zone 

saltbush genotypes, and four bluebush (genus 

Maireana) genotypes (Table 7.3, page 101). 

Overall plant survival after 12 months was highest at 

Bhawani (89%), and decreased in the following order: 
Dingarh (48%), Sujawal (41 %), Pindi Bhattian (23%) 

and Sadhoke (8%). This suggested that the forage 

shrubs were well adapted to arid conditions, but were 

less adapted to salt, waterlogging and flooding. 

Comparisons between genotypes showed that there 
were substantial differences in adaptation (Fig. 7.3) . At 

the Bhawani site, genotypes from all groups survived 

reasonably well for 12 months. However, there was poor 
survival of 'bluebushes' and 'arid-zone saltbushes' at the 

sites subject to waterlogging and flooding. The only 

genotypes that survived at the rpost severely affected 

sites (Pindi, Bhattian and Sadhoke) were from the group 

of saltbushes adapted to saline soils in Australia. The two 

species from within this group with highest survival were 

river saltbush and quailbrush (Photo 7.3). These were 

therefore used in subsequent experiments. 

1 These g lands conta in mo re than 50% of the sod ium of the 
expanding saltbush leaf (Aslam et al. 1986). 

2 These trial s were co nducted as part of ACiAR Project 86 19. The 
principal contributing sc ienti sts were, (a) Prof Rafiq Ahmad and 
Or Shoa ib Ismail of th e Department of Botany, University o f 
Karachi (Bhawani and Suj awa l sites), (b) Prof Ri az Q ureshi of 
the Department of So il Sc ience, University of Agricu lture 
Faisa labad (Pindi Bhattian and Sadhoke sites), and (c) O r 

M uhammad Abdullah of the Pakistan Coun c il for Resea rch in 
Water Resources Bahawalpur (Dingarh site ). Accounts of thi s 
experiment have been g ive n by Barrett- Le nnard and Q ureshi 
( 1994), and Ahmad and Ismail ( 1996). 

3 cf. Malcol m and Swaan ( 1989). 

Photo 7_1_ Scanning electron micrograph of leaf glands on the 

surface of an old man sa ltbush lea f. Note that some of the 

glands have burst. [PHOTOGRAPH: K. ELL/OT] 

Figure 7_2 _ Typical male flo wers of river sal tbush. 

[DRAWING: K. SHAPLAND] 
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7.3 Establishment of Saltbushes 

7.3. 1 Raising seedlings in the nursery 

Saltbushes are raised in the nursery from seed or 
cuttings in winter. 

Raising saltbushes from seed·1 

Saltbush fruits consist of two bracts, which may enclose 
a single seed (Photo 7.4). 

The germinability of saltbush fruits can be low because 
of poor seed fill. Saltbushes are wind pollinated . In the 
absence of pollen, female saltbush plants still form fruits, 
but they do not contain seed. Strawbridge et al. (1996) 
studied the influence of the ratio of male to female 
plants on the percentage of river saltbush fruits 
containing seed. In the absence of male plants, female 

plants produced no fruits that contained seeds. However 
about two-thirds of maximum fruit fill occurred with a 
ratio of male to female plants of 1:8 (Fig. 7.4). 

Fruits to be used for raising seedlings should be 
checked for fill; opening 10-20 fruits will give sufficient 

information. In general, if seeds are present in fruits, then 
80-90% of them will germinate (Strawbridge 1995) . 

Soil mixtures for raising saltbush seedlings must be free 
draining. Silty soils are ideal. 

Fruits should be germinated in a container that has 
good drainage and is at least 5 centimetres deep. 
Thoroughly water the soil and allow it to drain. Lightly 
spread the fruits on the soil surface and cover them 
with a very fine dusting of soil (1-2 millimetres deep) . 

Fruits germinate best at temperat~res of 25°( during 
the day and 10-15°( at night.5 Do not place them in 
direct sunlight. Keep the soil moist by watering three to 
four times a day with a soft spray. 

Saltbush will begin to germinate after a week, but it 
can take up to 4 weeks for all the seed to germinate. 
Transplant the seedlings into planter bags when they 
are 2-3 centimetres high 6 

Keep the young seedlings in a sheltered position until 
they are 4-6 weeks old, then put them into an open 
area for hardening. 

4 These notes we re prepared after Strawbridge and Barrett ­
Lennard ( 1993 ) and Barrett-Le nnard and Malcolm ( 1995 ). 

5 We sugges t tha t ge rminati o n commence in Ja nuary, and that 
seedlings be planted in to the fie ld between February and ea rly 
Ap ril (see also Sectio n 7.3.2). 

6 Further in fo rmatio n o n plante r bags is g iven in Section 6.1.2. 
Transp lanting when seedlings are too large is a common cause of 
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Photo 7.2. Halophyte adaptation trials in 

Pakistan. (A) A typical tria//ayout (Bhawani). 

(B) Measuring the shrubs (Dingarh). 

[PHOTOGRAPHS. E. BARRETT-LENNARDJ 

Box 7.1 Harvesting saltbush fruits. 
In Pakistan, saltbush fruits ripen in spring. Fruits are 

easily haJvested by hand. After collection, remove as 

much leaf and twig material as possible. Spread out the 

fruits to dry for 1-2 weeks. After drying, store in an 

airtight container in a cool place. If stored correctly, 

river saltbush and quailbrush will keep for 2-3 years 

without any decrease in germinability. 




