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SATrends Issue 75 February 2007

At the root of the solution!

Action speaks louder than words

Suc-SEED-ing in seed distribution

1. At the root of the solution!

In SATrends issue 62 (January 2006), we reported that DREB1A transcription factor from Arabidopsis
thaliana, when introduced transgenically into groundnut and expressed under the control of a stress-
responsive promoter from A. thaliana rd29A gene, appears to confer water-economizing capacity compared
to its wild type parent variety JL 24 (WT). We now have some exciting observations on roots of DREB1A
transgenics.

Using a lysimetric system, these transgenic groundnuts were grown in 1.2 m long and 16 cm diameter PVC
tubes, closely mimicking field conditions. Five transgenic events were assessed along with their WT by
growing them for 30 days. At 30 DAS, following cylinder saturation with water, 6 plants were maintained
under well-watered conditions (WW) by compensating their water loss, while the other 6 were water
stressed (WS). The weight of cylinders was recorded every 3 days to measure the plant water uptake. The
total plant water uptake under WS was higher in the transgenics than in the WT, whereas under WW the
total plant water uptake was similar in all genotypes.

Remarkably, the root dry weight of all genotypes was very similar under WW conditions (1.48 - 1.63 g. WT
was 1.61 g). By contrast, the root dry weight of WT remained unchanged under WS (1.73g), whereas that
of all the transgenics dramatically increased (2.27 - 2.65 g range) by 30% overall (Figure 1A). Under WW,
the root/shoot ratio was similar and slightly larger in WT than in the transgenics. By contrast, under WS the
root/shoot ratio dramatically increased in all transgenics and became higher than in WT (Figure 1B).

Figure 1A,B: Distribution of root dry weight over different depth in 5 transgenic DREB1A::rd29 events and
wild type JL 24, at 35 days after imposing water stress (A) and under well-watered conditions (B).

Although, under WW conditions, no rooting differences were observed between the genotypes (Figure 2),
under WS all the tested transgenics had more profuse deep rooting than the WT. In fact, there was an
excellent relation between the root dry weight within the 40 -120 cm depth and the total plant water uptake
(r2 = 0.91). As a consequence, shoot dry weight was 20 - 40% higher than WT under WS only. Moreover,
the transpiration efficiency (TE) under WS was found to be 20% higher in events RD2, RD11, and RD20
than in WT.



04/26/2007 04:57 PM|| ICRISAT ||

Page 2 of 4http://intranet/satrends/feb2007.htm

Figure 2A,B: Root DW (A) and root/shoot ratio (B) in 5 transgenic DREB1A::rd29 events and wild type JL
24, at 35 days after imposing water stress and under well-watered conditions.

Hence, it appears that DREB1A clearly induced a positive root response under water deficit conditions. Now
we hope to look at a holistic approach to compare how this transcription factor might regulate the water
relations in transgenic plants under natural water-limiting conditions.

For more information contact v.vadez@cgiar.org or k.sharma@cgiar.org

2. Action speaks louder than words

Video is a powerful communication, marketing and educational medium. It engages the senses and
communicates ideas, emotions and a sense of the surroundings. It makes dry text come alive and helps the
viewer feel more connected to the subject.

New developments in video and web technology have recently made web-based video clips a practical
reality, as evidenced by the emergence of popular web video sites such as YouTube. ICRISAT is becoming
one of the first CGIAR Centers to exploit this potential to support resource mobilization, public awareness
and e-learning.

The great advantage of a web clip is that the web link can be sent to anyone, anywhere in the world for
viewing, instead of having to mail them a physical CD or DVD (which takes time to reach them, and which
they may not take the trouble to watch, or they may misplace). The link will move through the institutional
channels along with your email or document - unlike a physical disk.

ICRISAT's project development/marketing, communications and information technology teams have
developed a protocol to rapidly assemble video clips for these purposes. Just in the last two weeks, three
clips have been put together. For example, to view the chickpea clip featuring PM Gaur, click on the picture
below or click on the link www.icrisat.org/Investors/Video.htm to see other listed video clips.




