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Abstract In recent experiments researchers have succeeded in increasing the ANRE  Apparent nitrogen-recovery
efficiency in double rice from 0.2 kg plant N kg ' fertilizer N in the farmer’s fertilizer practice to 0. 3 kg kg ™' using site-
specific nutrient management SSNM . Despite these recent technological developments there is still space for improving
N-use efficiency in rice. Apparent recovery rates of SSNM are 0. 3 kg plant N kg ™' fertilizer N while with good management
it is possible to achieve rates of 0. 5-0. 6 in irrigated rice. These rates could be reached through an even more real-time N
management. We computed nitrogen requirements and losses for apparent N-recovery rates of 0. 4 and 0. 5 to gain insight of
the consequences of the development and adoption of such technologies for environmental sustainability. The results show
that a lot can be gained from these technologies. An increase of the apparent N-recovery of 0. 3 to 0. 4 results in a decrease
in total nitrogen losses of 32 percent for double rice and 25 percent for single rice. A further increase to 0. 5 would result in
another decrease of 14 and 16 percent points for double and single rice respectively.

Fertilizer recovery rates are even lower for horticultural production than for rice. we used TechnoGIN to compute
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potential technologies for the common rotation of greens-celery-rice. We increased the ANRE from 0. 14 in farmer practice
to 0. 20 and 0. 25 assuming that yields remain the same. Like SSNM techniques in rice these changes could be achieved by
fine-tuning fertilizer gifts to crop requirements. The results of our computations are promising An increase of the ANRE
from 0. 14 to 0. 20 would result in a decrease in nitrogen fertilizer of 32 percent and a decrease in nitrogen losses of 29
percent. A consecutive increase of the ANRE to 0. 25 would imply another decrease in nitrogen costs by 14 percent points
and nitrogen losses by 16 percent points. These computations indicate that there is ample scope for the introduction of new

technologies that are beneficial for farmer income as well as the environment.
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Table 1 Comparison of N use and losses between farmer practice and improved technologies for rice
Ttems Early-late rice Single rice

Farmer practice

Yield 10° kg hm % a~! 10.7 7.1
N N-fertilizer kg hm=? a~! 350 200
N N-leaching kg hm~% a™! 28.2 21.3
N Gaseous N-losses kg hm % a~! 221.7 138.8
Site-specific nutrient management SSNM
Yield 10 kg hm~? a~! 11.5 8% 7.7 8%
N N-fertilizer kg hm=% a~! 263.0 -25% 150.0 -25%
N N-leaching kg hm =% a~! 20.9 -26% 17.0 -20%
N Gaseous N-losses kg hm ™% a~! 151.3 -32% 112.0 -19%
N =0.40
Future-oriented technology apparent N-recovery =0. 40
Yield 10° kg hm % a~' 11.5 0% 7.7 0%
N N-fertilizer kg hm =% a~! 198.2 -25% 105.0 -30%
N N-leaching kg hm~% a~! 14.7 -30% 12.0 -29%
N Gaseous N-losses kg hm % a~! 100. 1 -34% 87.9 -22%
N =0.50
Future-oriented technology apparent N-recovery =0. 50
Yield 10% kg hm % a~! 11.5 0% 7.7 0%
N N-fertilizer kg hm=? a~! 132.0 -50% 84.0 -44%
N N-leaching kg hm % a~! 12.0 -43% 10.0 -41%
N Gaseous N-losses kg hm % a~! 81.0 -46% 52.0 -54%
SSNM 8% "
N 0.27 0.7kg d™' 1 N TechnoGIN
RE
12
Sources Farmer yields and fertilizer use are survey averages Yields for SSNM are 8% higher than average farmer yields ' Fertilizer use for SSNM

is computed based on an apparent N recovery of 0.27 and indigenous nutrient supply of 0.7 kg/day '

Numbers in parentheses are change with respect to farmer practice for SSNM and changes with respect to SSNM for future technologies

uptake N-uptake N on O N plot /N fertilizer

9

All nitrogen losses are computed by TechnoGIN

ANRE = crop
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Table 2 Comparison of N use and losses between farmer practice
and improved technologies for vegetables
Items
TechnoGIN Cabbage.—
celery-radish
Farmer practice
TechnoGIN Yield 10° kg hm ™% a™' 42.2-50-30
N N-fertilizer kg hm =% a~! 920
N N-leaching kg hm=% a~! 449. 1
N Gaseous N-losses kg hm ™% a~! 242.3
N =0.20
Future-oriented technology apparent N-recovery =0. 20
N N-fertilizer kg hm=? a~! 625 -32%
N N N-leaching kg hm % a~! 330 -27%
TechnoGIN N Gaseous N-losses kg hm % a~! 168 -31%
N =0.25
Future-oriented technology apparent N-recovery =0. 25
N N-fertilizer kg hm=? a~! 500 -46%
N N-leaching kg hm~% a~! 259 -42%
TechnoGIN N Gaseous N-losses kg hm 7 a~! 132 -46%
N TechnoGIN
N
N Farmer yields and fertilizer use are survey averages Future
technologies and nitrogen losses are computed by TechnoGIN as described
0. 14 in Table 2 Yields are assumed identical for all technologies Quantity in
parentheses represents change with respect to the farmer practice
N
0.20 0.25 N 300 ~400kg
22% ~54%
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