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New drought-tolerant lines developed at IRRI give hope to farmers in drought-prone
areas in eastern India and the Philippines

ince the dawn
of agriculture,
drought has
been the bane of
farmers, especially those
who grow rice, a crop
that has special water
requirements. Drought
stress severely limits rice
productivity in the rainfed
ecosystem in which farmers
often experience total crop
failure because of a lack of
water at one critical plant
growth stage or another,
according to Arvind
Kumar, a plant breeder
at the International Rice
Research Institute (IRRI).
Most rainfed areas
receive a reasonable
amount of rainfall during
the growing season.
“However,” says Dr. Kumar,
“its erratic distribution and
shortage, particularly at powering and
again at grain-ylling, can seriously
curtail productivity.” He adds that
Asia alone has around 23 million
hectares (20% of the total rice area)
that are prone to drought under these
conditions and where climate change
may make matters, particularly
water scarcity, only worse.
Without assured irrigation,
farmers are completely dependent
on rainfall to water their crops. The
possibility of drought has made rice
farming a risky endeavor. Because of
the risk, farmers do not invest enough
in inputs to increase rice production.
To help farmers cope with water
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scarcity, IRRI has bred several new
lines that are as high-yielding as
any normal varieties with sufycient
water. They have a 0.8 to 1 ton per
hectare yield advantage whenever
drought occurs. Two of these drought-
tolerant breeding lines have been
recommended for ofycial release:
IR74371-70-1-1 in India and its sister
line IR74371-54-1-1 in the Philippines.
AIRRI has intensiyed efforts
to develop drought-tolerant and
aerobic cultivars to cope with this
looming water shortage,” says David
Mackill, leader for IRRI's rainfed
program. “Drought has been a
complex trait to improve, and | am
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very happy to see the recent
advances and progress
in developing drought-
tolerant lines at IRRI.”
Most farmers in
rainfed/drought-prone
areas grow varieties bred
for irrigated conditions
such as IR36, IR64,
Poornima, MTU1010,
Lalat, Swarna, and
Sambha Mahsuri, among
others. Unfortunately,
these varieties are highly
susceptible to drought.
Whenever a severe drought
occurs, these irrigated
varieties suffer high losses
and farmers are lucky to
harvest even half a ton
per hectare from them.
“With the cultivation of
the newly bred drought-
tolerant lines, in normal-
rainfall years, farmers
will have the same high yield of
irrigated varieties, and in drought
years they can harvest 1.5 to 2 tons
from 1 hectare,” says Dr. Kumar.
IRRI works with the national
agricultural research and extension
systems (NARES) for the evaluation
of newly developed breeding lines.
Before a breeding line is identiyed for
release, it undergoes testing in the
national system and is recommended
for release after its superior
performance in the national trials.
The newly developed drought-tolerant
lines IR74371-70-1-1 and IR74371-54-
1-1 outperformed the current varieties
in national trials in India and the

Philippines and have e

been recommended
for release for
farmers’ cultivation.
The two breeding
lines also performed
well under aerobic
and alternate wetting
and drying (AWD)
situations (see The big
squeeze, pages 21-31
of Rice Today Vol. 7,
No. 2 and Every drop
counts, pages 16-18).
IRRI's System
for Temperate and
Tropical Aerobic
Rice project under the Challenge
Program for Water and Food has been
building a network on participatory
varietal selection (PVS) testing
and evaluation since 2004. The
project aims to develop prototype
aerobic rice production systems
for water-scarce environments.
According to Ruben Lampayan,
water management scientist
at IRRI, a major component of
the project was to identify rice
varieties with high yield potential
under aerobic conditions from
among IRRI’s advanced lines
through PVS. They tapped their
project partners to collaborate in
implementing PVS with farmers.
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In the Philippines
Dr. Lampayan has found in Junel
B. Soriano, director for research,
extension, training, and production
at Bulacan Agricultural
State College (BASC), the
heart and passion to reach
out to more partners and
stakeholders with aerobic
rice and other water-saving
technologies. Hence, in
the Philippines, IR74371-
54-1-1 has been tested at
BASC since 2004 and in
farmersi yelds in Bulacan,
La Union, Bataan, and
Palawan since 2006.

Dr. Soriano recalls
a time during the dry
season of 2004 when a
trial was conducted in a
small testing plot at BASC
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. cultivars are being tested on the IRRI J
farm in the Philippines. Here, Dr. Kumar
shows drought-tolerant rice on his right 53
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in coordination with IRRI. They
invited farmers, technicians, and
researchers during the PVS.

During that PVS, one
impressed farmer eagerly asked,
“Can | reproduce that line on my
farm?” That farmer was Nemencio
Concepcion, 49, of San Ildefonso,
Bulacan. He became interested
in the drought-tolerant variety
because it seemed tailor-made for
his drought-prone upland area.

On his own initiative, he
reproduced the line and was happy
with the results. His neighboring
farmers were eager to try it on
their farms. Eventually, the line
became popular among farmers,
and is known among them as “5411”
(instead of IR74371-54-1-1),

According to Dr. Soriano, 5411
matures 2 weeks ahead of their
previously used variety, which takes

MR. CONCEPCION (right)
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farmer in Bulacan, explains to Dr.
Soriano of BASC, that this part of

120 days to mature.
The new line yields
an average of 4.5
tons per hectare.
Also, it is very
resistant to pests
and diseases and, so
far, farmers have not
experienced tungro
or any other disease.
Mr. Concepcion
proudly announces
that the rice he
planted in February
was harvested in
May. “Because of its
shorter duration, it
allows me to harvest not just two but
three times a year,” he says. “And, as
this variety is tolerant of drought, |
can plant the crop even during the dry
season without any fear of crop loss.”
Since his farm is on higher
ground, he needs to pump in water.
With AWD technology, he is thankful
that he does not need to pood his
paddies. He pumps water only a
few times a month and only when
necessary. “l save much on water and
on gasoline for the pump, even during
the dry season,” Mr. Concepcion says.
His recent crop experienced
more than 2 weeks of drought. So,
he pumped water to his upland
rice area. However, there was one
rice area where he was not able to
pump water because of insufycient
available water. fil sacriyced that
area and accepted its fate because
the rice plants wilted already,” he
stated. But, when rain
came, he was surprised
to see that his plants
recovered from wilting.
Although the rice that
recovered from drought is
expected to be harvested
about 2 weeks later than
the rest of the 5411, it is
still within an acceptable
duration. Above all, he is just
glad to be able to harvest
rice despite the drought.
(For drought-susceptible
varieties, more than 2
weeks of drought in upland
yelds may yield almost
nothing for farmers.)
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