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Use of the Arabidopsis MAGIC Population to identify genes involved in Phosphate use efficiency
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Background: Limitation of crop productivity by phosphate (Pi) is widespread and will probably increase in the future. With increasing human population and as peak global Pi production will occur in the next few decades, Pi is receiving more attention as a non-renewable resource. Indeed, applications of Pi fertilizers has improved soil Pi fertility and crop production, however it also caused environmental damage. Therefore, In order to reduce dependence on unsustainable Pi fertilizers, a better understanding of phosphate use efficiency (PUE) is required for engineering nutrient-efficient. Enhanced Pi efficiency can be achieved by improved productivity per unit Pi taken up. In this project, we used the hydroponic system for a very specific reason which is to avoid complication from differences in Pi uptake, we focused on the physiological or metabolic use efficiency. Therefore, our focus was on the ability of the plant using Pi more efficiently rather than limitation by the uptake. Accordingly, we designed and improved a hydroponic growth system that would facilitates studies dealing with phosphate use efficiency. For genetic material, we have focused on PUE in the Multi-parent advanced generation inter-cross (MAGIC) population which maximise genetic diversity in a manageable number of lines created by intercrossing 18 parental lines of Arabidopsis thaliana (Kover, 2009). by using QTL mapping, we have identified the responsible quantitative loci, which is involved in PUE. 
Result: The hydroponic system was designed for MAGIC lines, which is formed of four units (1) seed-holders, (2) a 1.5-L black plastic container containing nutrient solution, (3) the lids and (4) the nursery . Our hydroponic system is a highly flexible system for several reasons; (1) the seed-holders are mobile, (2) the lids also can be swapped for moving batches of plant and (3) due to the containers made out of black plastic, algae growth is prevented and this will help the nutrient solution to remain clear. Regarding parental lines, the result showed that the  Parental lines significantly produced a different amount of shoot biomass under four different Pi concentrations. like biomass results, Parental lines showed a broad range of different behaviours in PUE/PER. In this experiment of MAGIC accessions, the 287 MAGIC lines differently responded to both +Pi and –Pi concentration. there were several lines ( 233, 28, 116, 115 142, 19, 199, 4,150, 18, 62, 23, 76, 59,225, 135, 200, 201, 39, 141) that grown in high media (250 M) had high values of PER ranged from 0.36463 to 31.608155 whereas, the low values of PER was observed in the lines( 195, 163, 146, 8, 7, 16, 9, 196, 104, 108, 197, 62, 200, 1, 107, 109, 11, 95, 39, 130 ) grown under low condition (10 M) and the range of PER reading was between 1.35338 to 64.76325. As the results shown, Interestingly, The PER was significantly higher in lines grown in low media (10), although in these lines had a lower dry matter accumulation and lower P contents than those accessions grown in high Pi (250).

Conclusion: It is evident that the advantages of hydroponic system are that it is flexible and easy to maintain or handle. However, the major benefit of such a system is that it gave the most accurate result within one growth unit of 24 plants. The 18 parental accessions significantly differ in their phosphate content and growth characteristics, revealing large variation of trait in natural accessions. Wide variation observed for measures of PUE among 18 parental lines, indicating that this trait is subjected to natural variation and selection. From the previous results, it can be seen that PUE varied significantly between the MAGIC lines in response to high and low Pi concentration which proves that there is a clear variation in PUE in the selected lines.



Biography
Kover, P. X. et al. (2009). A multiparent advanced generation inter-cross to fine-map quantitative traits in Arabidopsis thaliana.PLoS Genet. 5, e1000551.
[bookmark: _GoBack]
Full name: Azizah Nahari
Contact number: 07595528520
Category: Poster presentation

image1.tiff




