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5.1 Salt-Tolerant Plants 

This chapter focuses on the growth of crops and sal t­
tolerant grasses on salt-affected land . We can begin 
this more detai led consideration of salt tolerance by 
asking the question: 'How many salt-tolerant plant 
species are there that wou ld be of value to sal ine 
agricu lture in Pakistan?' 

World bibliographies list more than 1500 species with 
high levels of salt tolerance.1 In these three chapters, 

we focus on less than 1 % of these. We are therefore 
sure that this book omits many salt-tolerant species 
that wi ll be found in the future to be highly su ited to 
Pak istan . However, the fie ld of saline agriculture is in its 
infancy; most species with potential have not yet been 
tested . Despite this lack of knowledge, we bel ieve that 
the material presented here forms a sound basis for 
starting to build saline agricultural systems in Pakistan. 
As our understanding develops, fu rther species wi ll be 
added to these lists. 

Figure 5.1 shows the relative salt tolerance of 19 of the 
species profi led in the next three chapters. Preparing 
this figure has been difficult because for some of the 
species of interest, there are few or no published data 
under conditions of contro lled sali nity. We have 
therefore done our best with data collected f rom the 
more variable environment of the f ield . Compiling this 
figure was also complicated because agricult ural 
scientists often use differing methods for measuring: 
growth2, and soil salinity.3 Nevertheless, the figure 

suggests that only two of the listed species (mesq uite 
and river saltbush) are capable of rapid growth in soil 
sal inity at electrical conductivity of the saturation 
extract (ECe) values of greater than 
30 decisiemens per metre. However, t here are a further 
five species (salt wattle Acacia ampliceps, kallar grass 
Leptochloa fusca, frash Tamarix aphylla, vilaitai kikar 
Parkinsonia aculeata and jangli saru Casuarina 

1 To ga in some idea o f the potenti al num ber o f plant species that 
might be use fu l in bui ldin g sa line agricultural systems, the reader 
is referred to the bibl iographies compiled by M udie ( 1974) and 
Aro nson ( 1989) T he work by Mudie listed 550 highl y salt­
to lerant species , from 220 ge nera and 75 fa mili es. The more 
recent work by Aronso n li sted ove r 1560 spec ies fro m 550 
ge nera and 11 7 famil ies. 

2 Plan t sc ientists have variously di scussed the effects of salinity on 
plant grow th in terms of, (a) di ffere nces in shoot d ry weights (o r 
y ie lds) at one po int in time, o r (b) differences in relative g rowth 
rates over a peri od of time . It is important to rea li se that these 
measurements are no t comparable. Re lative g rowth rates assume 
ex ponential grow th . Small differences in relative g row th ra te can 
give very large diffe rences in harves tab le dry we ight. The 

equisetifolia) that are capable of rapid growth at ECe 

values between 20 and 30 decisiemens per metre. In 
contrast, three crops (cotton, wheat and rice) would 

have had little or no growth at ECe values of 
15 decisiemens per metre. 

5.2 General Issues for Growth of 
Crops and Grasses 

A number of agricultural factors, including seeding rate 
and use of fertilisers , are req uired for the successful 
growth of crops and salt-tolerant grasses. 

5 .2.1 Land preparation 

Before cropping, fields should be deep ploughed with a 
chisel plough to break any hardpan. They should then 
be levelled to facilitate irrigation and ensure that 
irrigation does not cause waterlogging in Iow-lying 
areas. 

5.2.2 Use of manure and soil 
amendments 

Crop yields on marginal land are affected by fertility 
and soil structure. Fertility can be improved by the 
application and ploughing in of well-rotted farmyard 
manure at a rate of about 20-25 tonnes per hectare. 

Soil structure of the salt-affected areas can be 
improved by the application of gypsum. Areas of 
sodicity are first identified from visual observation or 
measurement. Gypsum can then be added to the 
affected areas at a rate of 7-8 tonnes per hectare, and 
to the remaining land at the rate of 2-3 tonnes per 
hectare. 

compari sons in Fi gure 5 . 1 are based o n differences in shoot dry 
weight o r yield at single po ints in t ime . Such compari sons are 

useful provided that the time at whic h they are taken is 
consiste nt with that requi red fo r the ha rvest of a commercial 
product from the spec ies conce rned . 

3 In prepa ri ng th e figure, we have used salt tolerance data based on 
critical values of E w or ECc interchangeably. Th is requires some 

justification. For freely draining medium to fi ne- textured soils, th e 
EC of the so il solu tion in moist so ils is about two times hi gher than 
the ECc (cf. Ri chards 1954, p. 8). However, for plants growi ng in 

sa line medium to fi ne-textured so ils, the EC of the soil solution in 
the bulk of the soil is only about 50% of the EC of the so il solution 
immediately adjace nt to the root (Sinha and Singh 1974, 1976). 
These two factors therefore roughly cancel each o ther out. 




