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Salinity is one of the major environmental constraints to rice production. Rice is salt- IR29 :

sensitive and its growth and yield can drastically be reduced by salt stress. Rice mutants § n

with altered responses to salt stress can effectively be used to elucidate the biochemical 4 [ ]

and genetic basis of tolerance and to identify the candidate genes involved, which, once 3 u

validated, can substantially speed efforts to breed salt-tolerant varieties. Zg :
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Materials and methods %

IR64 Mutant Bank @ IRRI
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Cuwrrently = 60,000 M4 lines available

About 60,000 IR64 mutant lines were|[High-throughput screening of more than 5,000 T ‘Sé‘ef““ﬁ“‘ =
h > id

generated at IRRI using different||diepoxybotane IR64 mutant lines in saline )
mutagenesis techniques e.g. fast neutron, [ [ hydroponics at the seedling stage. Clusters of 28 IR64 mutants along with three checks based on Ward
Gamma ray, diepoxybotane, and EMS. method; calculated from a matrix of phenotypic data.

IR64 Mutant Lines termediate mutants

(= 64000 lines)

]

> 5000 lines were screened for salinity
tolerance under controlled conditions

The most tolerant and sensitive

utant:
transferred to pots for seed
multiplication.
Harvested seeds were re-tested

in replicated experiments

including checks.
The most tolerant and most
sensitive lines were selected.

Selected lines were tested for IR64 l

Crossing for
QTL mapping

Selected lines were evaluated
in replicated experiments
under salinity stress in
areenhouse

background using specific markers.

Selected lines were evaluated
in the field under normal and
salinity stress conditions.

|

Phenotypic Analysis:
Morphological, Agronomic,
Physiological and Biochemical
evaluation

Triplot derived from pattern analysis based on significant factors revealed
by factor analysis confirmed the results of cluster analysis above. It showed
that all sensitive genotypes share the same group with IR29, whereas the
intermediate and tolerant lines fall between checks IR29 and FL 478, with
IR64 mutant lines with high the-samethistributionras-thatinctusteranatysiss

Giobal gene expression
analysia n tolerant and M

to‘lerance or more sensitivity than IR64 Subsequently, SIX mutant liNes, Tour WIth greater tolerance Tor and two WIth more sensiuvity to salt
have been selected and advanced to M. stress thgr_l IR64! were selected. To_ decipher the key mechanisms contn_butmg to salinity tolera_n_ce
entieaton of conddare Selected lines were evaluated in replicated or sensitivity during the early seedling stage, selected mutants, along with three checks (sensitive
hrough bloirformatics and experiments to confirm their responses IR29, parent IR64, tolerant FL478), were further evaluated for morphological, physiological, and
- . under salt stress and advanced to M, biochemical traits in a set of experiments under greenhouse conditions.
Flowchart showing the steps followed during generation for detailed phenotypic analysis S
the present study. and gene expression profiling. Physiological characteristics of mutants
Results of SSR ID test confirmed that all the
selected lines were true IR64 mutants.
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e e P A PO el e~ =s==r===——— | > Tolerant mutants absorbed less Na* and kept most of the absorbed Na in their roots.
DR e L G a0 Sensitive mutants showed significantly higher Na* concentrations in their shoots and higher
sampling. root to shoot Na* translocation compared with tolerant mutants and wild type.
# Tolerant mutants maintained higher ratios of K* to Na* in their shoots under saline conditions.
&[] * Tolerant mutants seem more efficient in excluding Na* from the transpiration stream, possibly
through exclusion or retrieval from the xylem to the roots. They might be able to sequester Na*
in the root vacuoles to prevent its adverse effects on cytosolic enzymes and to use it to help in

Plant height, root length, and leaf area were measured. INTERNATIONAL RICE RESEARCH INSTITUTE osmoregulation and water uptake.




