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Research Results on Biological
Nitrogen Fixation with the System of
Rice Intensification
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Methods and Materials

Multifactorial and multilocal
experiments with SRI (N=288 and 240)
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Experiments with different weeding
methods (N=72)
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Experiments with various doses of
compost and their effects on tillering
(N=18)
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Counting and identification of
Azospirillium colonies
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Results and Discussions

Importance of oxygenation and
organic inputs with SRI
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Ecological Areas % Clay % Loam % Sand Soil Structure

Morondava (semi-arid climate) 10-20 15-25 55-70 Sand
Anjomakely (temperate climate) 15-24 30-34 34-37 Loam

“ 22-32 20-30 33-37 Clay
Beforona (humid warm climate) 30-34 34-38 34-40 Balanced

Research Report: Madagascar

.�(��
5>
�������
�	����
������	��
��
��	�
��!�
���
����	�	4��	��

Yields according to type of soil (t/ha)

Reddish Clay: Loam: Balanced
Sand Good soil Poor soil Soil

Variables (Morondava) (Anjomakely) (Anjomakely) (Beforona)

Seedling age at
transplanting (days) 8 20 8 16 8 16 8 20
No fertilizer 2.3 2.0 5.3 2.7 1.7 1.2 7.9 7.5
Fertilizers added:

N P K 6.4 4.2 8.2 6.2 5.2 3.2 – –
Compost 6.9 3.8 10.3 7.4 6.2 4.0 10.2 8.2
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Tillering and yield variation according
to weeding methods with SRI
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Compost Doses

2 t/ha 3 t/ha  6 t/ha

Variables Max Mean Min Max Mean Min Max Mean Min

Hand weeding
as needed 27 16 10 29 15 12 29 16 12

Weeding with
rotary hoe:

2 times 35 26  6 40 29 12 42 24  5

3 times 42 27  5 50 30 11 46 32 12

4 times 48 32  7 58 31 10 58 34  8

Herbicides 2,4 D 30 20  5 31 19  7 31 18  9

Herbicides plus
hand weeding 42 24  7 36 22 10 38 16  6

Sesbania mulch 29 20  7 30 17  6 36 16  5

Alley cropping
with Sesbania 30 16  7 33 17  7 34 17 10
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Determination of an ‘incitement’
threshold for BNF when using
increasing doses of compost,
evaluated from tillering
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2 tons/ 3 tons/ 6 tons/
Weeding ha ha ha
Methods Compost Compost Compost Ave.

Hand
weeding 4.046 3.469 3.554 3.750
Rotary hoe:

2 times 5.157 5.593 5.141 5.297
3 times 5.891 6.148 6.307 6.115
4 times 6.978 8.092 7.844 7.638

Herbicide 5.125 4.939 4.998 5.021
Herbicide plus
one hand
weeding 5.061 5.272 5.567 5.300

Mulching 4.421 3.142 3.800 3.790
Alley cropping 4.268 3.491 4.189 3.983
Average 5.119 5.041 5.175 5.112
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Assessing the effects of BNF with SRI
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8-day seedlings 20-day seedlings

Tillers Yields Tillers Yields
Treatments (N) (t/ha) (N) (t/ha)

Straw 20 - 35 7.9 20 - 35 7.5

Straw +
manure 2t/ha. 45 - 50 9.0 40 - 45 8.0

Straw +
manure 4t/ha.  50 - 55 9.8 40 - 45 8.1

Straw +
manure 8t/ha. 50 - 55 10.2 40 - 45 8.2
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Number of
Treatments Azospirillium sp.

Soil near root Roots Yields Tillers
Texture/method Fertilizer system (10³/ml) (10³/mg) (t/ha) (N)

Clay/traditional No 25 65 1.8 17

Loam/SRI No 25 75 2.1 32

Clay/SRI No 25 1,100 6.1 45

Loam/SRI Compost 25 2,000 6.6 47

Clay/SRI N P K 25 450 9.0 68

Clay/SRI Compost 25 1,400 10.5 78
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Average Number of Tillers

Anjomakely Beforona Fianarantsoa

Compost  applications Max Mean Min Max Mean Min Max Mean Min

0 t/ha 42 23 10 44 32 26 35 20 14
1 t/ha 46 25 13 50 37 31 39 25 18
2 t/ha 60 30 17 47 33 25 42 29 15
3 t/ha 55 31 15 - - - 40 34 20
4 t/ha 52 32 16 48 35 27 38 32 23
6 t/ha 49 35 12 50 38 29 - - -
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