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Outline Yezin, Myanmar

• Effect of Global Warming and Climate Change to Agriculture
• Agriculture has responsibility for Greenhouse Gases (GHG)
• Organic matter is a source of nutrients for the crops
• In the tropical country, organic matter losses is a big issue to 

maintain the soil fertility
• Green Manure is a source of Organic fertilizer 
• Green Manure management is needed for sustainable 

agriculture
• How can we manage Green Manure application to be in line 

with Climate Smart Agriculture



Effect of Global Warming and 
Climate Change to Agriculture

• Global warming
Emission of green house gases: 
CO2 from vehicles, factories and electrically production
CH4 from landfills and agriculture
NO2 from fertilizers
Hydrofluorocarbons,  perfluorocarbons and sulfur hexafluoride from 
refrigeration and other industrial process

Yezin, Myanmar

• Climate change to Agriculture
Increased CO2 to the photosynthesis of plants
Changes of rainfall pattern
High temperature Outbreak of pest and disease
Cold season



Agriculture has responsibility for GHG
Yezin, Myanmar

Source: IPCC (2014) based on global emissions from 2010. Details about the sources included in these   
estimates can be found in the contribution of Working  Group III to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change



Yezin, Myanmar

• Green Revolution between 1930s and the late 1960s
To boost the yield for increased population

• Sustainable Agriculture in 1980s_Food security 
through improved varieties with developed agro-
techniques for sustainable intensive agriculture

• Climate Smart Agriculture (CSA) in 2004_ Sustainable 
increase production with enhances adaptation, reduces 
GHGs (mitigation), carbon sequestration and increases 
food security and development goals (FAO, 2010).

Green Revolution   Sustainable Agriculture     CSA 



• Sustainable agriculture
Agriculture: Food, Fiber, Fodder, Fuel, Plant and 
Animal Products
Farming techniques used for this agriculture protect the 
environment, public health, human communities and 
animal welfare.

• Organic fertilizer: Farm Yard Manure, Manures and 
Compost, Green Manure
To improve the productivity of soil both physically and 
chemically
especially to increase the SOM (Soil Organic Matter)

Yezin, MyanmarOrganic fertilizer management is needed 
for sustainable agriculture



Long-term sustainability of rice yield 
through using inorganic + organic 

fertilizer

• Research findings of long-term Rice-Rice Research 
from Soil Science Section, DAR

Yezin, Myanmar
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Long-term sustainability of rice yield 
through using inorganic + organic 

fertilizer

• Research findings of long-term Rice-Rice Research 
from Soil Science Section, DAR

Yezin, Myanmar
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Long-term sustainability of rice yield through 
using inorganic + organic fertilizer

• Research findings of long-term Rice-Rice Research from Soil Science Section, DAR

Yezin, Myanmar

Sr.
No. Year

Yield potential or climatic-
generic yield calculated by 

TERM “Three Equation Rice 
Model”Kg/ha
WET SEASON

maximum-measured yield
Kg/ha

Standard 
Error (SE)

Treatment 
gave 

maximum 
measured

yield

(ercentage of yield 
potential

1 1995 6734 3442 159 NPKS 51
2 1996 5577 4009 310 NPKS 72
3 1997 9091 3993 97 NPKS 44
4 1998 7855 5186 144 NP 66
5 1999 7724 4296 109 NPK 56
6 2000 7993 3459 380 NPKFYM 43
7 2001 7225 4259 65 NPK 59
8 2002 6987 3975 217 NPKS 57
9 2003 8288 3993 376 NPKFYM 48

10 2004 7802 5114 67 NPKFYM 66
11 2005 7254 3239 39 NPKFYM 45
12 2006 8608 4220 159 NPK 49
13 2007 7509 4943 147 NPK 66
14 2008 8359 5078 148 NPKFYM 61
15 2009 7310 5094 88 NPKFYM 70
16 2010 8262 4868 179 NPKS 59
17 2011 7990 4488 230 NPK 56
18 2012 7509 5627 895 NPK 75
19 2013 6796 5619 187 NPKFYM 83
20 2014 7156 5437 126 NPKFYM 76



Long-term sustainability of rice yield 
through using inorganic + organic 

fertilizer
• Research findings of long-term Rice-Rice Research from Soil Science Section, DAR

Yezin, Myanmar

Sr.
No. Year

Yield potential or climatic-
generic yield calculated by 

TERM “Three Equation Rice 
Model”Kg/ha
DRY SEASON

maximum-measured yield
Kg/ha

Standard 
Error (SE)

Treatment 
gave 

maximum 
measured

yield

(ercentage of yield 
potential

1 1996 7058 4281 199 NPKS 61
2 1997 7402 5322 395 NPKFYM 72
3 1998 7041 4687 299 NPKS 67
4 1999 7150 4771 198 NK 67
5 2000 6184 4625 142 NPKFYM 75
6 2001 6157 5523 767 NPKS 90
7 2002 5384 4580 119 NPKS 85
8 2003 6600 4878 189 NPKFYM 74
9 2004 6151 4751 107 NPKFYM 77

10 2005 5682 4374 122 NPKFYM 77
11 2006 5582 4762 269 NPKFYM 85
12 2007 6148 5730 569 NPKFYM 93
13 2008 5649 5279 290 NPKFYM 93
14 2009 5700 5074 201 NPKFYM 89
15 2010 7537 5554 325 NPKFYM 74
16 2011 6915 5144 82 NPKFYM 74
17 2012 7100 4219 276 NK 59
18 2013 6584 5378 244 NPKFYM 82
19 2014 7288 5134 235 NPKFYM 70



Yezin, Myanmar

Long-term sustainability of rice yield through using 
legume in rice-based cropping pattern

Research findings of long-term Rice-Legume-Rice 
in soil science section

Sr.
No. Treatment

Dry Season rice grain yield (kg/ha)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Avera

ge
1 No fertilizer

(Rice-Fallow-Rice) 4467 3951 4687 3694 4403 3538 3306 2647 4444 2937 3433 3389 3006 3682

2 No fertilizer
(Rice-legume –Rice) 5371 4390 5229 4454 5294 4687 5442 3081 5131 4395 3539 3748 3974 4518

3 Urea-168+TSP-56-MOP-
28 lb/A (Rice-Fallow-Rice) 6094 5500 4997 4132 4790 5203 5026 3586 6633 4301 4629 5505 4953 5027

4 Urea-168+TSP-56-MOP-
28 lb/A (Rice-Legume-
Rice)

6998 5720 5836 4454 5255 5720 5418 4164 6727 4797 5011 6118 5636 5527

5 Urea-168+TSP-56-MOP-
28 lb/A +FYM 5 ton/Acre 
(Rice-Fallow-Rice)

6572 6223 6701 4519 6055 5991 5965 4457 6711 4997 6374 5658 6504 5825

6 Urea-168+TSP-56-MOP-
28 lb/A +FYM 5 ton/Acre 
(Rice-Legume-Rice)

7463 6469 7527 4829 6624 6520 6764 4930 6884 4493 5953 6366 6342 6243

F-Test 1%
F-test year 1%

F-Test treatment*year 1%
LSD0.05 (treatment) 250

LSD0.05 (year) 367
LSD0.05 (treatment)*year 900

CV% 12.6%



Rice-Legume-Rice Long-Term 
Experiment conducted in Soil Science 

Section
Yezin, Myanmar



N fixation from Black Gram_ Rice-Legume_Rice
Long-Term from Soil Science Section

Yezin, Myanmar

Sr.
No Year Yezin-2 Black gram

N-fixed amount kg/ha/year by N-Difference Method
1 2009 72.3 (± 32.4)

2 2010 28.3 (± 7.81)

3 2011 115.0 (± 28.0)

4 2012 52.0 (± 22.0)

5 2013 53.0 (±27.0)

6 2014 64.0(±33.1)

TREATMENT Seed yield Residue return to the 
soil (kg/ha

Nutrient contribution to the soil

N(kg/ha) N (lb/Acre) Urea 
(lb/Acre)kg/ha Bkt/acre

No fertilizer (Rice-Legume-Rice) 297 3.7 1938 19.6 17.5 37.9

Urea-168+TSP-56-MOP-28 lb/A (Rice-
Legume-Rice)

376 4.6 2451 24.8 22.1 48.0

Urea-168+TSP-56-MOP-28 lb/A +FYM 5 
ton/Acre (Rice-Legume-Rice)

237 2.9 2591 26.2 23.3 51.7



• Easy to grow
• Easy to get seed source
• Good plant growth under the various condition
• Faster decomposition
• Easy to control if it is not needed

Yezin, MyanmarGreen Manure

Sr. No. Name in Myanmar English Name Botanical Name

1 ပုိက်ဆေံလ�ာ် Sunnhemp Crotalaria juncea

2 ပဲလွမ်း Cow pea Vigna catjang

3 ပဲတီစမ်ိး Mung bean Vigna radiata

4 ထကိ�ုနး် Touch-me-not Mimosa pudica

5 ဒန်ခ့�ဲ Foetid cassia Cassia tora

6 မဲ�ုိငး် Tephrosia Tephrosia hirta

7 ညံပင် Sesbania Sesbania aculeator

8 ေဘာစကိုငး် Ipil-ipil Leucaena leucocephala

9 ကုက� ိုလ် Rain tree Albizzia lebbek

10 ကိုးကိုးအရိပ် Cacao shade/Mother of cacao Gliricidia maculata



Nutrient content in Green Manure

Sr. No. Green Manure N% P% K% C:N

1 Sunnhemp 2.66 0.40 1.91 12

2 Cow pea 2.56 0.33 1.19 11

3 Mung bean 2.48 0.24 1.12 11

4 Touch-me-not 2.61 0.30 1.49 12

5 Foetid cassia 3.15 0.36 3.27 12

6 Tephrosia 3.01 0.28 1.88 11

7 Sesbania 3.22 0.29 0.95 14

8 Ipil-ipil 2.30 0.20 1.56 15

9 Rain tree 3.61 0.27 2.32 14

10 Cacao shade/Mother of cacao 2.90 0.50 2.80 12

Yezin, Myanmar

Data source: Soil Science Section, DAR



GLIRICIDIA Yezin, Myanmar

Gliricidia sep ium (Jacq.) Syn. Robinia sepium Jacq.

Family : Fabaceae (Leguminosae)

Subfamily: Faboideae/Robinieae/Papilionaceae

Common name: Gliricidia/Nicaraguan cocoa shade

Gliricidia leaf analysis ICRISAT Soil 
Science

(DAR)

Total N% 2.4% 3.2%

Total P% 0.1% 0.3%
Total K% 1.8% 0.2%
Total S% - 0.3%
O.C% - 51%
C:N - 16

N contribution ICRISAT University of Oxford (UK)
30 kg N/ha/yr          40 kg N/ha/year  from

15 t green manure/ha/year



Gliricidia Yezin, Myanmar

• Gliricidia growing_Seed/cutting

• 1- 1 and half year it is time to cut for

green manure

• Depends on moisture and nutrient status

in the soil, it will take 3 to 5 months to get

chance for another green manuring

• With spacing 20 ft x 20 ft, there willbe

108 plants per acre and we can get 5 ton

of wet leaves and firewood 2 ton (wet

weight)

• (Soil Science Section, Unpublished
data)။



Research in DAR for Gliricidia Yezin, Myanmar



Yezin, Myanmar
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2013 dry season results from Soil Science Section

Due to the application of Gliricidia

• As much as 11% yield increase over Cowdung applied plots ((861 kg/ha or 17 bkt/acre)

• 13% yield increase over cow pea green manure (1038 kg/ha or 20 bkt/acre) 

• 33% yield increase over sunhemmp (2222 kg/ha or 43 bkt/acre)

• 46% yield increase over control(2816 kg/ha or 55 bkt/acre)



Yezin, Myanmar

Sr.
No.

Year 
and 

Season

Green 
manure

Nutrient content
C:N

Nutrient 
contribution

(kg/ha)

N% P% K% S% Zn% O.C
% N P K

1 2012 
WS

FYM 0.76 0.44 0.97 0.20 0.002 13 17 77.9 45.1 99.5

2013 
DS

0.44 0.05 0.29 0.15 0.002 13 28 52.2 5.3 34.4

2013 
WS

0.43 0.19 0.17 0.14 0.002 9 22 38.8 17.1 15.3

2 2012 
WS

Gliricidia 3.51 0.21 0.98 0.16 0.001 54 15 23.1 1.4 6.4

2013 
DS

2.76 0.15 1.24 0.10 0.001 53 19 14.9 0.8 6.7

2013 
WS

2.57 0.18 0.19 0.29 0.001 53 21 19.4 1.4 4.9

3 2012 
WS

Cow pea - - - - - - - - - -

2012
Post 

2.32 0.28 1.46 0.19 0.005 47 7 7.4 0.9 4.7



Yezin, Myanmar



Gliricidia pamphlet from 
soil science section

Yezin, Myanmar
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