
Soil salinization is identified as a major cause of  
land degradation, rendering land unsuitable for crop 
cultivation. Domestication of  crops over the past 
10,000 years has resulted in the loss of  ancestral 
traits. Crop Wild Relatives (CWRs) can be 
important sources of  salinity tolerance. In the same 
way, naturally adapted cultivated crops in coastal 
regions harbour traits for salinity tolerance. Both 
CWRs and naturally adapted saline tolerant 
cultivated crop species can be exploited to transfer 
salinity tolerance traits/genes to sensitive crop 
cultivars.

At MSSRF, as a natural extension of  mangrove 
restoration activities, a mangrove associate and a 
CWR of  cultivated rice (Oryza coarctata), was 
examined for salinity tolerance traits using 
physiological, cell biological and molecular methods. 
In a complementary approach, salinity tolerance 
traits in naturally adapted coastal rice landraces were 
mapped using morphological and physiological 
tools.
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Sodium ions are the primary drivers of  soil salinity. 
The function of  a major sodium transporter gene, 
HKT1;5, were comparatively mapped in salt tolerant 
wild rice O. coarctata and cultivated rice, O. sativa using 
cloning, biophysical modelling, mutagenesis and 
heterologous over-expression approaches to identify 
differential determinants of  transporter function in 
the two species HKT1;5 gene diversity were mapped 
in the genus Oryza for evolutionary 
structure-function assessments. This study shows 
how the sodium transporter HKT1;5 can function 
differentially in salt tolerant species such as O. 
coarctata to drive accumulation of  sodium in shoot 
tissues or exclude sodium from shoots in salt 
sensitive species such as cultivated rice.
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This needs to be balanced by the ability to tolerate 
excess sodium in shoot tissues that can interfere with 
photosynthesis. The ability to use sodium as an 
osmoticum to drive growth under salinity instead of  
potassium or ‘tissue tolerance to sodium’ is an 
important trait governing salinity tolerance in O. 
coarctata and in many cultivated rice landraces. One of  
the unintended consequences of  high soil salinity 
(sodium) is that it interferes with potassium uptake in 
plants, because both sodium and potassium have many 
similar chemical properties. Potassium is an important 
macronutrient for plant growth. The ability to retain 
potassium in tissues (potassium retention under 
salinity) was identified as another important 
component of  salinity tolerance in O. coarctata leaves 
and cultivated rice landrace roots. Finally, the role of  
water impermeable extracellular (apoplastic barriers) in 
root and rhizome tissues of  O. coarctata, and cultivated 
rice landraces in preventing sodium entry into vascular 
tissues was established.
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MSSRF has thus established that CWRs and naturally 
adapted saline tolerant cultivated crop species can be 
exploited to transfer salinity tolerance traits/genes to 
saline sensitive crop cultivars. This knowledge has been 
disseminated widely through publications to the scien-
tific community. These scientific findings will form the 
basis to develop saline tolerant crop species in the 
future.
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