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Abstract 

The Central Dry Zone of Myanmar has a semi-arid climate, and the unpredictable rainfall 

and floods have posed significant threats to the rural way of life. This study examines how 

local farming and livelihood systems avoid or survive natural hazards, with a focus on the 

role of system diversity as a risk management mechanism. Intensive rural surveys were 

conducted in an upland farming village in Chaung Oo Township, Monywa District, Sagaing 

Region, from 2005 to 2009 and 2018. Results of the analysis of data obtained from the 

interviews with the villagers reveal that the farming systems consisting of multiple crops were 

able to maintain a stable total output, despite failure of a portion of the crops almost every 
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year. In addition, the several kinds of rural livelihood activities have contributed to income 

stability, and the function has been supported by diverse agroecology in the region, 

particularly in the event of a poor year for crop production in the village. Continual 

observations in the village and descriptions in the historical documents from the British 

colonial period reveal that the function of stabilization in the farming systems has been 

developed by accepting new technological components (e.g., new crops, varieties, and 

agricultural techniques) in a dynamic manner. This paper provides a concrete illustration of 

how the development of agriculture and rural livelihood systems in this region has been 

geared toward both stabilizing and maximizing production and profits. 
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In Upper Burma the seasons are irregular and the rainfall is capricious. A field or a tract may 

yield a bumper one year and the next may hardly yield the amount of the seed sown. In several districts 

also the customs of rotation of crops and of double cropping and mixed cropping prevail Scott and 

Hardiman 1900: part I, vol. 2, 337

14 40

In the great central zone of Upper Burma, which includes all the districts of the 

Minbu, Sagaing, and Meiktila divisions (except the Upper Chindwin and part of the Yamèthin district) 

and the southern portion of the Mandalay division, it seems to be a generally accepted theory that, in the 

absence of irrigation, there is one good, one moderate, and one bad harvest in every three years Scott 

and Hardiman 1900: part I, vol. 2, 338
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In the Dry Zone mixed cropping is often resorted to guard against total failure. 

Two or more crops which require different conditions for complete success are sown. This is done in the 

Minbu district usually on kaing and ya lands Scott and Hardiman 1900: part I, vol. 2, 347

2 1

the necessity is rather pathetic and most often implies too much industry and foresight for the 

insouciant Burman Scott and Hardiman 1900: part I, vol. 2, 347-348

 

Scott and Hardiman 1900: part I, vol. 2, 348 Scott 

and Hardiman 1900: part I, vol. 2, 349 1891-92

Scott and Hardiman 1900: part I, vol. 2, 361

Settlement Report

 

 

1 3  

1992a 1992b

2007



5 

 

2011

Ellis 1998 Ellis 2000 Niehof 2004 Hussein and Nelson 1998

migration

Hussein and Nelson 1998 1992a 2012

Sène-Harper et al. 2019

Perz et al. 2013

Hanazaki et al. 2013 Valdivia et al. 1996

Walker and Ryan 1990

Hussein and Nelson 1998 Martin and Lorenzen 2016

 

Haggblade et al. 2007 Loison 

2015 destress diversification

progressive diversification

Rubiyanto and Hirota 2021 Rubiyango 2022

 

Ryan 1979

Walker and Ryan 1990

1

2012 10

Hansen et al. 2019



6 

van 

Etten 2019  

 

1 4  

1979

2010 2011 Moe Swe Yee and Nawata 2014 2016

1992a

agricultural ecology

 

Matsuda 2013

2000

Matsuda 2013

2000

10 2018

Matsuda 2013



7 

2012 Matsuda 2016

 

2

 

 

2  

 

2 1  

Sagaing Division Region Monywa District

Chaung Oo Township K KT KT

1 600 mm KT

KT

 

KT 2005 2009

Matsuda 2013 2005 8

2006 1 2 32 2007 8

34 2008 8 37 2009 8 35

2 6 acre

5 acre 2006 4 2007

4 2008 2 2009

 

2011 2013

2018 8 10 40

 

2000 2018



8 

3

2002 2008 7

2002 2004

2006

2005 2008

 

Ministry 

of Agriculture and Irrigation Ministry of Agriculture, Livestock and Irrigation

Department of Agriculture Myanma Agriculture Service

Irrigation Department Irrigation and Water Utilization Management Department

Settlement and Land Record Department Department of Agriculture Land Management 

and Statistics

Nwekwe Dam 4

2 km

 

SI 1 acre 0.405 

ha 1 viss 3.6 pounds 1.63 kg 1 basket tin 54 pounds 24.5 kg 1 basket tin

72 pounds 32.7 kg 1 basket tin 69 pounds

31.3 kg 1 basket tin 16 pyi 75 pounds 34.0 kg 1 bag 120 pounds 54.5 kg

1 basket tin 15.3 pyi 46 pounds 20.9 kg  

2000 1 900 1200 MMK Myanmar Kyat

2018 1 1600 MMK  

 

2 2  

K  

2003 12

8 2

3

2

3  
4 

 



9 

5

1970/71 1 1990

1992/93

Matsuda 2009

1967

2600 acre  

13

2005

K Village tract

K

5 km 20 

km 10 30 KT K

 

K 11 1338 8,077 2004 K

13 kwin

7,831 acre

6 31% 11%

7 58%

2

3

KT 1 30 170 180 180 ac

2021

KT KM

 

K Gazetteer of Upper Burma and the Shan State Scott and Hardiman 

1900 19

KT 2000



10 

KT 100
5 1960 KT K

KT

KT

le kain ya

K

KT

 

 

KT  

2000  

5 km KT

K

KT 1 30 1

30

tama Azadirachta indica sha

Acacia catechu tanaug Acacia leucophloea koukko

Albizia lebbeck bozagain Leucaena leucocephala

dahat Tectona hamiltonian  

oza thayet

zi malaka htan magyi

2005 2006

yukalit Eucalyptus sp.

1  

5 dagyi myo dagyi ywa dagyi
 



11 

 

 

1 3 2 4 5

6 8

11

2 4 6

2 3

 

2006

2009 yohsi

 

2

 

 

1 2

 

2011

2009 9 2013 3 2

24 36 7

DVD 2014a 2018

35 40 35 40

36 40 9

2011 2012



12 

2018

4 5  

 

3  

 

3 1  

1901 3

120

1901 2022 757 mm 182 mm

600 mm

1 4

1994 2017 576 mm

278 mm 1997

1100 mm 2006 182 mm  

5 10 11 4

3 6

7 8 9

5

5 12

2003 2007 2017

2015 2016 5 2013 2017

650 mm 2015 2016

2017

6 2 2002

2016  

 

powmow

3

12 1 2 3

Lwin Maung 

Maung Swe et al. 2015

3  



13 

 

3 2  

2000 2018 2017

4  

K

2012

 

 

 

2008 KT 5.15 acre 1

2007 5.21 acre 2006 5.18 acre Matsuda 

2013 2008 25 acre 1 2 acre

6 acre

5 acre 7 10 acre 9 CSO 2023

 

2000 KT pigeon pea Cajanus cajan

pesingoun cotton Gossypium spp. wa sesame Sesamun indicum hnan

Phaseolus lunatus suntani/suntapya butter bean/lima bean Phaseolus lunatus

htobatpe/pegya green gram Vigna radiata pedisein chick pea

Cicer arietinum kalape lablab bean Lablab purpureus pegyi

sorghum Sorghum bicolor hnansapyaun

 

4

2 wa gyi Gossypium 



14 

arboreum wagyi

Gossypium hirsutum chimyinshewa

2000

4 8 76% 84%

2 2

 

KT

ko myo/ko pain myo

ein myo

tama neem Azadirachta 

indica  

 

 

9 3 4 4 2

1 2 1 3

intercropping

mixed cropping

shwetinga

6

3 6

11 2 6

3

 

 

 

6 3 4 3 2

6 3 4 6



15 

2

 

2000

Mahyco F1

Magic AAC-1

6 10 12

6

 

 

 

9 3 6
6 hsaun hsaun hnan

hnan gyi

3 4 15%

2

6 9 5

5 15

 

hnan ni gyi

hnan ni gyi gwataw

hnan hpyu gwataw gwataw 

sein she kale she pyu

 

monsoon sesame mo hnan 5 6 3

6

KT

2006

2

2007 2 2008 4

6 
 



16 

1 2009

7 1970 KT

4

 

 

 

1

4 15% 2

7 8 9 10 3

6 1

htobatpe

 

pegya

ahsokauk

8

 

 

 

 

4 5 7 8

6 5

ahpyu

ani

 

 

 

KT 1

2

7 Lwin Maung Maung Swe et al. 2015  



17 

 

1 2008 3.5 1 2007

3.8 2006 3.3 Matsuda 2013 5 acre

3 4

5

2 1

 

1962 1988

1988 2011

2021 2011

2010 2014b 2000

2003

2004

KT

 

 

3 3  

1

KT  

1 4

8 6 3 3

 

Matsuda 2013  

 

 



18 

KT

4 2002 2008

 

4 4

1 Yield 

index 4

0.5 7

4 2 3 3

7 6

KT

 

2019 1895

28 1990 2 1

4 1 1995

5 40 0

80 1995 1998

KT

 

 

 

Government of Burma 1921: 17

 

2002 2003 2005 2008 2004 2006

2007 4

2002 2005 2008

5

 



19 

11

2005

2005

10 10 29 11

8

2006

0.81 10 2005 5

10 10 11

kaun hnyun 

hto po shoot borer ywet leik po leaf roller

Spotted pod borer Maruca testulalis

 

hnan yo me yoga black stem

Rhizoctonia bataticola hnan po yoga phyllody, 

Mycoplasma spp. hnan pyouk nyo sesame jassid

Orosius albicinctus

 

9

2004 2006

9 5 0.39 2006

9 7 4

9 6 2004

2005 0.67

1 1.05

9 20 2006

2 3

 

KT

4 4

pyouk nyo



20 

wa thi loun pau po Bollworm nyo the yoga 3

0.39 2003 0.35 2005

1.0 0.9 2002  

4

 

 

 

4

production index

2002 0.59 0.92

0.6 0.7 5

6 7

 

2002

0.13 2002

30 50 1

2002 1980

1 2002

5  

KT

3.5
8 1 3

8 1
 



21 

9  

 

 

A B B A

 

10 9

 

 

3 1

1985 1988 2000

6

7 1 3

 

KT

9 2005 8

 
10 2008 2 3 55,450 MMK

Myanmar Kyat /acre 68,006 MMK/acre
83,250 MMK/acre  



22 

7

0.63 4 7 0.54

0.69 0.67 0.65

1

7

 

2

1 0 0.5

6  
11

 

Chan Mya Htwe 2019

Matsuda 2013

 



23 

 

 

 

4  

 

4 1 10  

2000

Matsuda 2013

10 2018 KT

 

 

 

2009

2018 40 9 36

2009 2008

180.3 acre 2018 2017 200 acre

2  

2000

2018

33 28

2015

2018 94 2009 95

 

2012

6

7 9 10

3



24 

4 2 12  

2009

KT 34 31

2009 1 acre 3 2018

36 35

2.6 2018

10

 

2009 34

3 2018

36 9

 

2009

34 18 2018 35 33

1 2 6 MMK

 

 

2017  

1 2008 3.5 2017 2018 4.0

1 13 2000

1

2

 

2000 4 10

2017

2 3

2 3

2

3 1 2

3 2000

12 6 19

12 
 

13 2008 2017
KT 2008

2017 Wilcoxon signed-rank test  



25 

4

5

 

 

 

2018 Ngwe chi 6

2000

Ngwe chi 6

chi hmyin she wa 2000

F1  

Ngwe chi 6

Bt Cotton and Sericulture Department Cotton 

and Allied Fibre Crops Division, Department of Agriculture 2000/01

Bollworm Ngwe chi 6 2006/07

National Seed Committee MOAI 2009

MOALI 2016 Ngwe chi 6

Ngwe chi 6 Bt

2014 Ngwe chi 6

Bt Ngwe chi 6

2010 5 29

ISAAA 2017 2019

 

KT Ngwe chi 6 Ngwe chi 6

1 Ngwe chi 6

1000 MMK/viss

2018

 

Ngwe chi 6 2017

40 viss/acre Ngwe chi 6 105 viss/acre

2.5 4

7  



26 

Ngwe chi 6

400 500 viss/acre Chan Mya Htwe 2019

Ngwe chi 6

Ngwe chi 6

Ngwe chi 6

2019 14  

Ngwe chi 6 2

Ngwe chi 6

3

Ngwe chi 6 10

Matsuda 2013

2000

 

 

 

2017 4 2000 Ngwe 

chi 6

2017 0.60

1.00 4 2017

0.72 5 2017 2000

0.6 0.7 4

 

2017 2

1

2017

0.78 5 2017a

0

14 2019 2001a 2001b
 



27 

0.58 5 2017b 2000

0.6 0.7

0 6 7

1

 

KT 2018 10

1

 

2018 4 2000

7 2.1 2

0.9 7

7

2017

4

3 4

 

Matsuda 2013

 

 

4 2  

 

2000 2010 2018

10



28 

 

2000 KT

1970

1990 1980

1970

1970

2000

1990 2000 1980

1990

2001 1992/93

CSO 1997, 2001

 

1970 1910

Report on the Second Settlement of the Sagaing 

District, Upper Burma, Season 1915-18 Government of Burma 1921 KT

The ordinary cultivator works with one or two yokes 

of bullocks, and grows five or six different kinds of crops Government of Burma 1921: 72 1

2 5 6

100

Rice 2%

Millet 31% Late Sessamum 48% Cotton 6% Pulses

12 Groundnut 1

5 6

1

3 4

Government of Burma 1921: 9

pwinbyu

 

8



29 

Government of Burma 1921: 11

1980

2010

 

Ryan 1979 1

 2012

 2007

 

 

5  

 

5 1  

 

KT 2002 0.13

30 50 1

 

2023

0 0.25 0.5 0.75 1 5 2008 2009

0.51 9

9



30 

2 1

 

2008 15 2023 12

5

10  

 

 

26 35 10

8

8 10

20 35

1 30

50 60

2018

2015 2016  

1

 

 

 

29 10 neza

kyaban luhnga

lagyi

htunhnga

4

2008

15  



31 

1200 MMK/day

3000 MMK/day

 

4 10

2

10

1

2008

 

 

 

2008 11 5

3 21 2.74 11

2023 SLDI: Structural Livelihood Diversity Index

2008

7 3 2 35 22

2

25 acre

1 2008 2000

 

10

9 0.51

30%

2

0.50

 

DLDI: 

Distributive Livelihood Diversity Index 2023

2008 2.14 11 DLDI 2

2 3 

2023 2008 1

1

 

 

5 2  



32 

 

2000 KT

2002

2002

 

 

 

 

30

K

2 2002

 

ya le

kain K

2000

6  

7 9 10

2000 2002 2008

8 2002 2003

2004 2008

2002 1100 cm

1130 cm

2009 75 cm 4 2

 



33 

Government of Burma 1921: 17

2007 9 1000 cm

1038 cm

2008 7 1100 cm 1092 cm

1 2

 

1970 16

 

1000 cm

900 cm

900 cm 1000 cm

2002 2008 8  

1000 cm

900 2002 2008

8 7 8 1000 cm

2002 7 8 1000 cm

1990/91



34 

1 2003 2004 2007 2008

2007 9 10 1000 cm

2004 9 999 cm 2005

2006 900 cm

1000 cm

2 2007 poor 2004

poor fair 12  

Government of Burma 1921: 18

KT

1903 1917 15

good 4 fair 6 bad 5

Government of 

Burma 1921: 17-18 1907

Government of Burma 1921: 18

2002

KT

 

 

 

2002

2 120 feet

Matsuda 2009 2000

7 3 9 4

K

 

2007/08 2007 9 200 MMK/viss

100 MMK/viss 4 700 MMK/viss

4 2003/04 20 30 MMK/viss 170 180 



35 

MMK/viss 7 1996/97 2 MMK/viss

2000 25 60 MMK/viss

1990 2 MMK/viss

1997

2006 6 1998 2000 2002

3 2006

15 1996/97 1

2008

very poor 12

fair  

 

 

3

asoyoga

17  

2005 2008 2006

2007 2006 12

2006 2007 2006 25 17

12 20 2006

50 40 6 5 7

3

2007

30 10 30 8 40 15

2006 1 2005 2008

 

2006 2007



36 

 

 

 

2

2002

2002

2002

12

2007 12

1997

2006 2007 12  

2000

35 4 2 10

53%

13%

35% 3 1 Government of Burma 1921: 7

 

 

5 3  

2000 2011

2018 KT



37 

2023  

4

2018

 

10 KT 2009

182 2018 184

178 89 89 27.0 2014

27.1

35 40  

2023 7 11 2008

5 40 13

2 13

9 13

1

2000

4 36

40 13  

61 37 24 36.6 41

19 22 29.4 23 12 11

33.1  

0.51 2008 10 0.47 2017 13 10

0

2017 4 13

 



38 

SLDI 2023 2008 2.74 2017 2.75

11

DLDI 2023 2008 2.14 2017 1.92

0.75 1 2008

10 2017

DLDI DLDI 2

2

2000 3

2017

7 DLDI

SLDI DLDI  

2018 2000

 

 

6  

 

1 2000

10



39 

 

1992a 1992b

2009

3

 

 

 
 

 

JSPS 18H03454 19K12529 19H00559 26360030

K KT KT

 

 

 

2001a Tropics  

11 (1): 23–31. 

2001b

24 (7): 2–21. 

2010

3 ( 2): 129–130. 

2011

4 ( 1): 

85–86. 

Central Statistical Organization (CSO) (1997, 2001) Myanmar Agricultural Statistics. Yangon: CSO, Ministry 

of National Planning and Economic Development, Myanmar. 

Central Statistical Organization (CSO) (2023) Myanmar Agricultural Statistics (2013-2014 to 2021-2022). 

Nay Pyi Taw: CSO, Ministry of Planning and Finance, Myanmar. 

Chan Mya Htwe (2019) Magwe aims to replace pigeon peas with cotton. Myanmar Times, 19 December 2018. 



40 

Ellis F. (1998) Household strategies and rural livelihood diversification. The Journal of Development Studies 

35: 1–38. 

Ellis, F. (2000) Rural Livelihoods and Diversity in Developing Countries. Oxford: Oxford University Press. 

1988  

Government of Burma (1921) Report on the Second Settlement of the Sagaing District, Upper Burma, Season 

1915-18. Rangoon: Office of the Superintendent, Government Printing, Burma. 

Haggblade, S., P. B. R. Hazell, and T. Reardon (eds.) (2007) Transforming the Rural Nonfarm Economy: 

Opportunities and Threats in the Developing World. Baltimore: The Johns Hopkins University Press. 

Hanazaki, N., F. Berkes, C. S. Seixas, and N. Peroni (2013) Livelihood diversity, food security and resilience 

among the Caiçara of coastal Brazil. Human Ecology 41: 153–164. 

Hansen, J., J. Hellin, T. Rosenstock, E. Fisher, J. Cairns, C. Stirling, C. Lamanna, J. van Etten, A. Rose, and 

B. Campbell (2019) Climate risk management and rural poverty reduction. Agricultural Systems 172: 

28–46. 

2007

pp. 110-132  

Hussein, K. and J. Nelson (1998) Sustainable livelihoods and livelihood diversification. IDS Working Paper 

69: 1-32. 

International Service for the Acquisition of Agri-biotech Applications (ISAAA) (2017) ISAAA Briefs 52 

Global Status of Commercialized Biotech/GM Crops in 2017. Los Banos, Nairobi, and Ithaca:

ISAAA. 

1979 11: 39–80. 

1998 1993

67: 573–580. 

2009 3

pp. 167–179  

Loison, S. A. (2015) Rural livelihood diversification in sub-Saharan Africa: A literature review. The Journal 

of Development Studies 51: 1125–1138. 

Lwin Maung Maung Swe, R. P. Shrestha, T. Ebbers, and D. Jourdain (2015) Farmers' perception of and 

adaptation to climate-change impacts in the Dry Zone of Myanmar. Climate and Development 7 (5):  

437–453. 

Martin, S. M. and K. Lorenzen (2016) Livelihood diversification in rural Laos. World Development 83: 231–

243. 

Matsuda, M. (2009) Dynamics of rice production development in Myanmar: Growth center, technological 

changes, and driving forces. Tropical Agriculture and Development 53 (1): 14–27. 

2012

pp. 

99-129  

2013

60 pp. 106–109  



41 

Matsuda, M. (2013) Upland farming systems coping with uncertain rainfall in the central dry zone of 

Myanmar: How stable is indigenous multiple cropping under semi-arid conditions? Human Ecology 

45 (6): 927–936.  

2014a 221: 

32–35. 

2014b

pp. 112–130  

Matsuda, M. (2016) Sustainable farming systems in Myanmar: The implications of findings from field surveys 

in the 2000s. In: K. Odaka (ed.), The Myanmar Economy: Its Past, Present and Prospect, pp. 131–153, 

Tokyo: Springer. 

2019 12 (1): 37–

40. 

2023

Kyoto Working Papers on Area Studies

138: 1–13. 

Ministry of Agriculture and Irrigation (MOAI) (2009) Myanmar Agriculture in Brief 2009. Nay Pyi Taw: 

MOAI. 

Ministry of Agriculture, Livestock and Irrigation (MOALI) (2016) Myanmar Agriculture in Brief 2016. Nay 

Pyi Taw: MOALI. 

2000

pp. 144–167  

1985

23 (3): 235–251. 

Moe Swe Yee and E. Nawata (2014) Land use and farming systems in Dry Zone, Myanmar: A case study in 

Kani, Sagaing Region. Tropical Agriculture and Development 58 (4): 169–179.

Moe Swe Yee and E. Nawata (2016) Introduction of thanakha (Limonia acidissima) and a diversified farming 

system into Yinmarbin Township, Sagaing Region, Myanmar. Tropical Agriculture and Development 

60 (3): 137–145. 

Niehof, A. (2004) The significance of diversification for rural livelihood systems. Food Policy 29: 321–338. 

2001

42 (10): 2–36. 

Perz, S. G., M. Rosero, F. L. Leite, L. A. Carvalho, J. Castillo, and C. V. Mejia (2013) Regional integration 

and household resilience: Infrastructure connectivity and livelihood diversity in the southwestern 

Amazon. Human Ecology 41: 497–511. 

Rubiyanto, C. W. (2022) A Study on Livelihood Diversification in Forest Resource Dependent Villages of 

Northern Laos. Doctoral thesis, Gifu University. 

Rubiyanto, C. W. and I. Hirota (2021) A review on livelihood diversification: Dynamics, measurements and 

case studies in montane mainland Southeast Asia. Reviews in Agricultural Science 9: 128–142. 

Ryan, J. G. (1979) Socioeconomic Constraints to Development of Semi-arid Tropical Agriculture. Hyderabad: 



42 

International Crops Research Institute for the Semi-Arid Tropics (ICRISAT). 

1974

 15 (9): 21–39. 

2012

187: 314–319. 

Scott, J. G., and Hardiman, J. P. (1900) Gazetteer of Upper Burma and the Shan States. Rangoon: The 

Superintendent of Government Printing.

Sène-Harper, A. L., S. M. Camara, and D. Matarrita-Cascante (2019) Does diversification lead to livelihood 

security in fishing-farming communities? Insight from the Senegal River Delta. Human Ecology 47: 

797–809. 

2009 E-journal GEO 3 (2): 1–16. 

1992a

2: 1–17. 

1992b

pp. 93-109 TOTO  

2021 1986-2019

 

1985  

2010

27: 86–108. 

2019

70 (3): 1-28. 

2007

70: 51–62. 

2011 -

 (Eastern Rift Valley) 44: 97–114. 

Valdivia, C., E. G. Dunn, and C. Jetté (1996) Diversification as a risk management strategy in an Andean 

agropastoral community. American Journal of Agricultural Economics 78: 1329–1334. 

van Etten, J. (2019) Analysing agricultural diversification as a risk management strategy with the minimum 

regret model. Preprints.org (10.20944/preprints201901.0092.v1.) 

Walker, T. S. and J. G. Ryan (1990) Village and Household Economies in India's Semi-arid Tropics. Baltimore: 

The Johns Hopkins University Press.

  



43 

 

 

1  

2  

3 1901 2022  

4 1994 2017  

5 2002 2008 2013 2017  

6  

7 3  

8 7 10  

 

1  

2  

3  

4  

5  

6 2007  

7  

8  

9 2008  

10 2008  

11  

12  

13 2017  

 

 



44 

 

 

1  

CHO MYW  

 Matsuda 2013  

 

  



45 

 

 

2  

 

Upland ya

Lowland 2

 

Irrigation Department Settlement and Land Record 

Department 2009   

 

  



46 

 

 

3 1901 2022  

Matsuda 2013 CSO 2017, 2023  

 

 

 

 

4 1994 2017  

Matsuda 2013  

 

  

0

200

400

600

800

1000

1200

1400

1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011 2021

An
nu

al
 ra

in
fa

ll (
m

m
)

Year

Average: 757 mm
Standard Deviation: 182 mm

0

200

400

600

800

1000

1200

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

Average: 576 mm
Standard deviation: 182 

(mm)

Year

An
nu

al
 ra

in
fa

ll



47 

 

5 2002 2008 2013 2017  

1994 2017  

Matsuda 2013  

 

  

M
on

th
ly 

R
ai

nf
al

l (
m

m
) 0

100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2013
(total:  680 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2014
(total:  639 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2015
(total:  651 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2016
(total:  685 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r
Year 2017
(total:  659 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Average
(total: 576 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2002
(total: 502 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2003
(total: 580 mm

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2004
(total: 738 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r
Year 2005
(total: 417 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2006
(total: 1100 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2007
(total: 667 mm)

0
100
200
300
400
500

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

Year 2008
(total:  324 mm)



48 

 

6  
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7 3  

 

  

 Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. 

Upland (ya)             

Pigeon pea ******––––––––––––––––––––––––––––––––––––––––––xxxxxx 
Cotton (local variety) xxxxxx      ******––––––––––––––––––––––––––––––––––––––––––––––––xxxxxx 

Cotton (modern variety) ******––––––––––––––––––xxxxxxxxxxxxxxxxxx 
Sesame (winter)                                 **––––––––––––––––xxxxxx 

Sesame (monsoon) ************––––––xxxxxxxxxxxx 
Green gram, Lablab bean ************––––––xxxxxxxxxxxx 
Suntani/-pya, Butter bean ************––––––xxxxxxxxxxxx 

Sorghum  

 

************–––––––––––––––––– xxxxxxxxxxxxxxxxxx 

************–––––––––––––––––– xxxxxxxxxxxxxxxxxx 

 

 Apr. May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. 

Lowland (le and kain)             
Rice ++++++******––––––––––––xxxxxx 

Sesame, Pulses (pre-monsoon) ******––––––––––––xxxxxx 
Pulses (winter) ******––––––––––––xxxxxx 

Wheat ––– xxxxxx                                             ******–––––––––––– 

 
**: sowing period, ––: growing period, xx: harvesting period, ++: nursery period
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1  

 

 Number of households  Average number of sown crops per 

household b, c 

Net sown area (acres) a Cropping in 2017 Cropping in 2008  Cropping in 2017 Cropping in 2008 

X  10 5 4    

8  x < 10 3 1  4.8 (5) 4.9 (5) 

6  x < 8 10 6    

4  x < 6 9 9  4.6 (5) 4.2 (4) 

2  x < 4 2 8  2.5 (2, 3) 2.5 (3) 

X < 2 7 7  1.7 (1, 2) 1.7 (2) 

None 4 0  – – 

Total 40 35  – – 

Average 

(Standard deviation) 

5.56 acres/HH 

(3.19) 

5.15 acres/HH 

(4.46) 

 4.0 crops/HH 

(1.5) 

3.5 crops/HH 

(1.4) 

HH: household 
a net sown area  
b 1  
c  

Matsuda 2013 2018  
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3  

 

Cropping 

year 

Total number of 

informant HH a 

Number of informant HH growing the selected crops 

Pigeon peas Cotton 

(local variety) 

Cotton 

(modern varieties) 

Sesame 

(in winter) 

Other pulses b 

2002 13 12 9 0 5 5 

2003 12 8 5 1 6 2 

2004 25 23 15 2 12 8 

2005 28 22 16 7 17 11 

2006 30 27 16 7 10 12 

2007 35 31 21 13 17 21 

2008 35 33 21 11 23 19 

2017 36 33 18 31 23 28 

HH: household 
a 2005 2008 2017 2002 2004

 
b other pulses  

Matsuda 2013 2018  
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5  

 

 Production index a 

Cropping year Total Pigeon peas Cotton 

(local variety) 

Cotton 

(modern variety) 

Sesame 

(in winter) 

Other pulses b 

2002 0.13 0.03 0.04 – 0.05 0.02 

2003 0.70 0.18 0.29 – 0.21 0.02 

2004 0.72 0.27 0.26 – 0.10 0.09 

2005 0.59 0.14 0.28 – 0.10 0.06 

2006 0.70 0.35 0.15 – 0.04 0.15 

2007 0.92 0.43 0.21 – 0.11 0.17 

2008 0.62 0.22 0.16 – 0.12 0.12 

2017 0.72 0.26 0.14 – 0.14 0.19 

2017a 0.58  0.21 0.11 0 0.11 0.15 

2017b 0.78 0.21 0.11 0.20 0.11 0.15 
a production index 2017a 2017b

0 1  

Matsuda 2013 2018  

6 2007  

 

 Stability or reliability 

Crop In production In selling price 

Pigeon pea 5.5 2.0 

Cotton (local variety) 4.0 2.5 

Cotton (modern variety) 1.5 0.0 

Sesame (in winter) 1.5 
3.0 

Sesame (in monsoon) 0.0 

Pulses and beans (in winter) 5.5 2.5 

Sorghum 3.0 5.0 

2007

1

0 0.5 6.0

5.0

1  
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9 2008  

 

 a     

 4 15 16 35 

 b 

1.0 2 0 0 2 

0.75 0 5 3 8 

0.50 2 8 5 15 

0.25 0 2 8 10 

0.0 0 0 0 0 

 0.75 0.55 0.42 0.51 
a 3  
b 2023 5  

10 2008  

 
a       

 35 (100) 26 (74) 29 (83) 4 (11) 2 (5.7) - 

       

1.0 2 0 0 0 0 2 

0.75 8 0 1 0 0 9 

0.50 15 10 4 1 2 32 

0.25 10 10 21 0 0 41 

0.0 0 6 3 3 0 12 

 0.51 0.29 0.28 0.13 0.50 - 
a 2023 12 . 
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 2008  2017  

 5 7 

   

6  0 0 

5  0 3 

4  3 4 

3  21 16 

2  10 14 

1  1 3 

 35 40 

SLDI 2.74 2.75 

DLDI 2.14 1.92 

 

12  

 

Year 
Annual 

rainfall (mm) 

Crop 

production a 
Livestock b 

Casual labor in 

village c 

Casual labor out of village 

Lowland 

farming d 

Irrigated 

farming e 

1997 n.d. n.d. n.d. n.d. n.d. Very poor 

2002 502 Very poor n.d. Very poor Fair Fair 

2003 580 Fair n.d. Fair Fair Fair 

2004 738 Fair n.d. Fair Poor Fair 

2005 417 Fair Fair Fair Fair Fair 

2006 1100 Fair Very poor Fair Fair Fair 

2007 667 Good Poor Fair Poor Fair 

2008 324 Fair Fair Fair Fair Fair 

n.d.: no data available 
a b c

d

e  



58 

 

 

 
 

 

13
20

17
 

 
a  

 
 

 
 

 
 

 
 

 
36

 (9
0)

 
24

 (6
0)

 
26

 (6
5)

 
5 

(1
3)

 
2 

(5
) 

8 
(2

0)
 

9 
(2

3)
 

- 

 
 

 
 

 
 

 
 

 

1.
0 

3 
0 

0 
1 

0 
0 

0 
4 

0.
75

 
7 

3 
1 

1 
0 

1 
3 

16
 

0.
50

 
13

 
6 

4 
1 

1 
1 

4 
30

 

0.
25

 
9 

9 
12

 
2 

1 
2 

1 
36

 

0.
0 

4 
6 

9 
0 

0 
4 

1 
24

 

 
0.

47
 

0.
31

 
0.

22
 

0.
55

 
0.

38
 

0.
22

 
0.

50
 

- 
a

20
23

12
. 



GCR Working Paper Series No.1
ビルマ平原の畑作農業体系（1）―その機能と動態―
Upland Farming Systems in the Central Dry Zone of Myanmar (Part 1):
Their Functions and Dynamics 

著   者： 松⽥正彦
発 ⾏ ⽇： 令和６年３⽉
制作・発⾏： 京都⼤学東南アジア地域研究研究所
         共同利⽤・共同研究拠点「グローバル共⽣に向けた東南アジア

地域研究の国際共同研究拠点（GCR）」
       https://gcr.cseas.kyoto-u.ac.jp/

印   刷： 株式会社⽥中プリント
       〒 600-8047 京都府京都市下京区⽯不動之町 677-2
       http://www.tn-p.co.jp



　


