Enhanced performance of sugarcane transgenics
under water limited conditions and its biosafety
considerations
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Background Information

Sugarcane is the central source of sugar or sucrose in India

Sugarcane is a high water demanding tropical crop and generally
grown under irrigated conditions.

Drought is one of the most challenging agricultural issues limiting
sustainable sugarcane production and can potentially cause up to
eld loss .

In Andia, nearly 35% total cane areas has optimum irrigation facilities
that contribute about 50% of total cane production, while 65% of the
ane areas in rainfed or partially irrigated contribute about 50% of
cane production (Singh et al., 2006).




The area under the crop declined from 5.04 million hectare (m ha)
(2011-12) to

4.92 and 4.75 m ha during 2015 -16 and 2016 -17 (Cooperative Sugar,
June 2017), respectively.

Sugarcane: Watern requirement:ancd productivity

c Water Productivity per unit
rop requirement (mm) water consumed (Kg/m  3)
Cotton 550-950 0.22
Rice 300-950 0.42
Wheat 300-450 0.64




Water requirement of sugarcane

Irrigation interval (days)

Growth Phase Coarse Medium Fine textured RUELEIEEC[VII{E
textured Soil  textured Soil Soil

Germination

© 60Ida3is) 5-6d 7-8d 8-10d 200-300
Tillerin

(éo 1|3% days)* 6-7d 7-10d 12-15d 300-600

Grand growth
Week 10d 12-15d 500-1100
(130-250 days) eexly
Ripening
1 12-1 15-2 -7
(250-365 days) 0d 5d 5-20d 300-700

*Water stress during this period lead up to maximum of 70 % yield loss in sugarcane




1970-71
1580-81
1990-91
1691-92
199293
1993-94
994-85
1595-96
1966-97 |
1697-58 d
1998-99
1996-00
2000-01
2001-02
2002-03
2003-04
2004-05

Sugarcane Productivity Trend in  Ahmednagar (t/ha)

Source: Climate Change Impacts in Drought and Flood Affected Areas: Case
studies in India (World Bank Report N0:43946 -IN)

Over a period of 25 years (1970 -71 to 2004 -2005) sugarcane yield per hectare in
Ahamednagar district, a drought prone area in Maharashtra have fallen from 115 to 60 ton




To meet the increasing demand of sugar and other byproducts,
the yield and quality of sugarcane must be improved but at the
same time the loss of the yield and quality due to drought and
other abiotic stresses must be reduced

World consumption will reach 173 million  tons during 2025, India
has the highest human consumption of about 27 million tons (24
million tons) followed by European Union (19 million tons) and is
pected to increase year after year

To meet the increasing sugar demand improvement In quality
and yield of sugarcane must be doubled .



Development of drought tolerant genotypes or
Improve water use efficiency of genotype to the idea
of  water productivity (omore ¢







