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Plow up and over to cover sunn hemp (Pirach Kummee)

GREEN MANURE: AN AMAZING CROP FOR SOIL AMENDMENT AND SALINE SOIL

REDUCTION OF THE NORTHEST OF THAILAND (I-SAN) (L)

Alagus ADUNL

Land Development Department also promoted using Crotalaria juncea (sunn hemp) as
a green manure plant with the objective to increase organic matter and improve soil.
Moreover, planting and storing seeds can be done more easily than other green
manure.

The Northeast of Thailand covers the area of 17.12 million ha. This region has the most area
of rice farming in the country. However, the ratio of yields per hectare is still low when
compared with other regions. It must rely on rain water whereby the amount of rain
distribution is not constant. Soil fertility is low. The organic matter in soil is decreased rapidly
due to poor texture soil. Another 17% of the area consists of saline soils. A method of
maintaining the fertility level of soil, this is to the increase of crop yield under the saline soil
by increasing organic matter and f)lant nutrients in soil, especially nitrogen nutrition in soil.
Due to the fact that nitrogen fertilizers currently costs so expensive, Land Development
Department, Ministry of Agriculture and co?f)eratives, has the project of soil amendment with
green manure plants (Crotalaria juncea) and the campaign project of plowing up and over to
cover straw stubble and green manuregalants for soil amendment to reduce global warming in
every area of Thailand from the area of farmers growing rice. This area also has limitations

/

from land use which are having saline soil with a sli%ht salinity to moderate salinity, low annudl: Moo 5, Ban Kok Phrom, Non Thai sub-

organic matter and low fertility and pH values in soi
area of Non Thai district, Nakhon Ratchasima province, it faces the problem of water Ine
shortage in the dry season. The area is also outside the irrigation zone. Farmerss and officers

of Lan

matter in the areas with degraded soils whereby volunteer soil doctors and farmers in the
area implement the technology including applying it together with soil and water

Mr. Mana Siangsunthia, volunteer soil doctor of Non Thai district, Nakhon Ratchasima
province, is a farmer who understands, reaches and is ready to learn problem solving in his

own area made use for occupation by having cooperated with officers of Area 3 Land mﬂummiﬂaamnTuTaﬂ: N3 gluaa g
Development Office, Land Development Department since 1997 in receiving supports such as autiaualudl (192200.0 km?)

production factors, PD microorganisms, green manure plants, vetiver and water resources in

Development Department have transferred knowledge regarding increasing organic AurunsiessdmaTula: 7 Ooudio oaa

eme  tec] sumtoniendmansuasanuiiignida
conservation in cultivation areas. e 102.03417, 15.23985

with a slight acidity and alkalinity. In the district, Non Thai district, Nakhonratchasima,

the paddy field. Moreover, guidelines obtained from learning are implemented to develop his In a permanently protected area?: lu a0

own area where the Khaw Dawk mali 105 rice variety is grown accounting for 1.12 ha.
Previously, any plants grown in the mentioned area could not produce any yields. Due to

Eroblems of degraded soils used in cultivating industrial crops for a long time, the soils have FudlunrsirBunns: 1999; 10-50 T

een degraded chemically and physically with low fertility. Soil texture is characterized by

bein% sandy clay loam. Flaky salt stain was found on the soil surface and the soil is saline Uszianuasnisuusili .

with lack of water in the dry season. As a result, a snag occurs. This also includes the fact A8 S3EC NN [ Tu AR UL

that the area is outside the irrigation zone, making farmers unable to cultivate rice and WUCUA A URT 9 UD 9T UULUUS [JSLANTAT M (AN
obtain yields as needed. As a result, household incomes are low. Therefore, knowledge of 50 7))

using green manure plants has been implemented in the area with saline soils for growing
rice together with using fermented bio-extracts from banana shoots and chemical fertilizers

s had been practiced continuously until 2011. Rice yields increased to 2,500 kg/ha
After having used Crotalaria juncea (Sunn hemp) for 16 years continuously, the soil has had
better structures, becoming incoherent. Salinity of the soil has been reduced. This has
brought about the origin of conducting farming based on natural agriculture restoring areas
with saline soil without using chemical fertilizers from 2013 to the present time. Farmers also
use the technique of observing weather conditions together with water management to be
sufficient during having a dry spell due to climate variability. The green manure plant "
Crotalaria juncea (Sunn hemp)" is used at the rate of 31.25 kg/ha for soil amendment for every
2 years together with selection of salt tolerance Kow Hom Thai rice varieties with outstanding
charactgeristicg of tolerating drought and pests well. As a result, yields of 3,125-3,750 kg/ha
were obtained.
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During the dry season after harvesting yields, in order to keep moisture in the soil, the
method of plowing up and over to cover straw and stubble is used. They are not burned. The
ﬁround is covered with leaf debris. Crotalaria juncea (sunn hemp) is sowed during the

arvesting season and it is allowed to fall naturally without plowing up an over during the
flowering period. Fermented bio-extracts are used after harvesting. Soil and water
conservation is focused in the cultivation area. During the rainy season, if rain water is at a
high enough amount, it can be stored to be used in the dry season. Apart from this, farmers
can also use the technique of washing off salt from the soil surface into water resources.
There has been improvement of water quality with fermented bio-extracts at the rate of
about 40 liters per cubic meters to be used for cultivation in the dry season.
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Jasmine rice plantation, 60 days (Mr. Mana Siangsunthia)

Sunn hemp plantation to improve saline soil areas. (Mr. Mana
Siangsunthia)
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Methods of planting Crotalaria juncea (sunn hemp) to be used as a
green manure plant in areas with saline soil are as follows:

1. The period of planting is during February to April whereby planting
is conducted in between after harvesting rice yields so that Crotalaria
juncea ( Sunn hemp) can thrive and give out high biomass.

2. Plough and ferment rice stubble together with using PD 2 bio- Collectsumn hemp seeds* 20560
extracts to create bacterial process in the soil accelerating S salianp
decomposition taking about 2 weeks. Then, sunn hemp is sown at the
rate of 31.25 kg/ha in the soil with appropriate moisture throughout
the plot in order to bring about regular germination.

3. Plowing up and over to cover sunn hemp stubble at the age of 120
days after collecting seeds of sunn hemp whereby the stem of sunn
hemp is at the average of more than 1.2 meters resulting in obtaining
more biomass. After that, during the period of preparing the area for
planting rice, rice can be sowed in May or when there is enough Author: Sirinan Soamjinda
amount of water.

4. When the seeds are kept to be used in the following season, the

seed coat of sunn hemp is used as material incorporated with soil to

make compost for soil amendment in growing vegetables.

Hanvesting rice yield

Plowing rice stubble

Transplanting

[ Monthly rainfall in 2021 11
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1. planting is conducted in between after harvesting rice yields so that Crotalaria juncea ( Sunn hemp) can thrive and give out high biomass. (%29
sealzldan/mudiiThe period of planting is during February to April)

2. Plough and ferment rice stubble together with using PD 2 bio-extracts to create bacterial process in the soil accelerating decomposition
taking about 2 weeks. Then, sunn hemp is sowed at the rate of 31.25 kg/ha in the soil with appropriate moisture throughout the plot in order
to bring about regular germination. (% 295zazIa/mITNE Plough and ferment rice stubble together with using PD 2 bio-extracts to create
bacterial process in the soil accelerating decomposition taking about 2 weeks. Then, sunn hemp is sowed at the rate of 31.25 kg/ha in the soil
with appropriate moisture throughout the plot in order to bring about regular germination.)

3. Plowing up and over to cover sunn hemp stubble at the age of 120 days after collecting seeds of sunn hemp whereby the stem of sunn hemp
is at the average of more than 1.2 meters resulting in obtaining more biomass. After that, during the period of preparing the area for planting
rice, rice can be sowed in May or when there is enough amount of water. (%[ 1295z2zl3a/mIU T May-August)

4. When the seeds are kept to be used in the following season, the seed coat of sunn hemp is used as material incorporated with soil to make
compost for soil amendment in growing vegetables. (% ndszaziamITui May-August)

floduuarartsnuasnasdade (per 1.12 ha)

L A lddn | %uasrlddne
fhduida i Buru :i?&?; Wovunsiatiodn | Aratiinndu
vudin (UsD) | Tougldiau
Usu
Plow to prepare plots Time
Sow rice Time
Pump water Time
Harvest yield Time
Yaneiuile
Rice seeds Kilogram
Maasansei/fufonaodniduTnuaded®in (lulalue)
Weight Liter
Green manure Kilogram
duq
Qil costs for farm truck |Time
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1. No maintenance activities (% 295838/ INuA February-April)

2. Plough and ferment rice stubble together with using PD 2 bio-extracts to create bacterial process in the soil accelerating decomposition
taking about 2 weeks. Then, sunn hemp is sowed at the rate of 31.25 kg/ha in the soil with appropriate moisture throughout the plot in order
to bring about regular germination. (% 295sazIa/MmITNE February-April)

3. Ploughing up and over to cover sunn hemp stubble at the age of 120 days after collecting seeds of sunn hemp whereby the stem of sunn hemp
is at the average of more than 1.2 meters resulting in obtaining more biomass. After that, during the period of preparing the area for planting
rice, rice can be sowed in May or when there is enough amount of water. (%[ 1295zaiziaa/Mm 10T May-August)

4. When the seeds are kept to be used in the following season, the seed coat of sunn hemp is used as material incorporated with soil to make
compost for soil amendment in growing vegetables. (% RaszazIa/MmITNE May-August)

tadanazanlddrnuasnisingednun (per 1.12 ha)
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oy A lddn | %uaselddne
flduiudin i 1Bu :;z:x:; Honunsiathdn | Adalidndu
vudin (UsD) | Teugléau
Us9U
No labor cost for maintenance 0 1.0 14.71 14.71 100.0
Sow rice Time 1.0 17.65 17.65 100.0
Pump water Time 2.0 58.82 117.64 100.0
Harvest yield Time 1.0 183.82 183.82 100.0
Yansiuias
Rice seeds Kilogram 8.0 0.53 4.24 100.0
Huuasansei/fudensadyiiuTnuacied@dn (lulales)
Weight Liter 40.0 0.29 11.6 100.0
Green Manure Kilogram 5.0 0.68 3.4 100.0
Auq
Qil costs for farm truck Time 1.0 58.82 58.82 100.0
Al Trafonunuasninigednunanwma Tulad 411.88
Total costs for maintenance of the Technology in USD 12.11
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NSHANWIHA A huun@BUM: Being areas with saline soils with salt stain
a0 7 W on the soil surface, yields per hectare
“&991n SLM: Soil properties become better, the quantity of
products increases
AMNINWIRA AL uUIUNBLM: The rice plant stands and dies. Yields per
a0 7 o hectare are low.

1892311 SLM: The plants receive nutrients and the soil
quality improves resulting in better product quality.
NsIaNIEEan Al urun@BLM: Factors and soil amendment materials are
used continuously every year.
LOLERE 20 inie e@iu »¥gan SLM: Good soil properties make soil management
for cultivation become easier.
Using a questionnaire

nsiuoorhdincaomium seatseng AL uUIUNEBLM: Rain water is used for conducting

anag SRR A agricultural farming.
“&991n SLM: Water resources in the paddy field

AMAINUCEAFERSUIN SEAtsEn Y A uunBLM: Affected by salt water

“&991n SLM: Water qualities are improved by using
fermented bio-extracts.
Salt meter

anay v S VL (Y

A N Tu R euasiladaniswaanienis

Al uaun@BLM: A large quantity of factors and soil
AT

amendment materials were used

Rl 21 anae #&991n SLM: Materials easily found in the area such as
fermented extracts, green manure are used.
Using a quetionnaire

Telacanison AL UIUNBUM: Low productivity

anag 1R 189910 SLM: Received more quantities of rice products
Using a quetionnaire
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AMUTUAIA N UBIUARN 9o utadle . Lo
A uunBLM: Yields not enough for consumption in the

household
#&991n SLM: Having the quantity of rice products for

anag v UFuUgeRdiou ;
household consumption enough throughout the year
accounting for 700 kg./year
Using a quetionnaire
ADTUNITULA L UFUNINW 2 UALA ELM:
i ad A vsuupdtu #“ada1n SLM: Conducting natural farming by avoiding
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fertilizer and chemical application
Using a questionnaire

A NuunBUM: Study how to solve proStudy how to solve
problems by themselvesblems by themselves

uavan SLM: Building interaction of farmers groups in the
area based on consulting and mutual problem solving
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AL UIUNCEBLM: There is no knowledge propagation.
uavgan SLM: Farmers in the adjacent plot accept the
technology and implement methods of soil management in
their own areas.

A uIUNCEBLM: The soil is arid with flaky salt on the soil
surface.

#&991n SLM: There has been accumulation of organic
matter and mulch keeps moistures and reduces water
evaporation in the soil.

Collect samples for laboratory testing.

AL NUuIUNLBUM: --

“&991n SLM: Nutrients increase due to planting different
crops such as sunn hemp and plowing up and over rice
stubble.

Collect samples for laboratory testing.

AlnuUNEBUM: Moisture in the soil was low. The soil was
characterized by having flaky salt appearing on the soil
surface.

anag uavan SLM: Salinity measured from the soil surface
decreased. Organic matter and the number of microbes
accumulating in the soil increased.
Collect samples for laboratory testing.

AL uIUNLBUM: -

1a9a1n SLM: Organic matter from plowing up and over to
cover rice stubble, green manure plants

Collect samples for laboratory testing.
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AL UIUNLSBLM: --
“avan SLM: Plant varieties which can be planted and grow

in the area more such as rice, sunn hemp
Observation

Al urundBLM: Small-scale water resources
uavan SLM: Expansion of digging ponds resulting in more
areas of water storage
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1-10% 0-10%
11-50% 11-50%
> 50% 51-90%
91-100%
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e Farmers have knowledge of improving the quality of saline soil by
using sunn hemp as a green manure crop.

e Farmers possess knowledge in water management for saline soil
areas by using meteorological applications to forecast rainfall
periods.

e Farmers have knowledge in selecting salt-tolerant rice varieties
suitable for their land conditions, leading to high crop yields

o o: vieuadaassiusumiaivensaudug

e Support is provided for knowledge on soil fertility analysis and soil
salinity measurement to facilitate proper crop planning.

e The Department of Land Development collaborates with farmers
to integrate its technologies with local wisdom to reduce rice
production costs in saline soil areas.

e The continuous promotion of using sunn hemp as a green manure
for over ten years has contributed to the restoration of saline
soils, increasing organic matter in the soil. As a result, farmers no
longer need to rely on chemical fertilizers for cultivation.

ANSalngag
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e Quality problems of Sunn hemp seeds result in low germination
rates. Land Development Department officials inspect the quality
of seeds before they are distributed to farmers.
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e C(Centre of Excellence for Soil Research in Asia (CESRA)

e Land Development Department (Land Development Department) - lua
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e Decision Support for Mainstreaming and Scaling out Sustainable Land Management (GEF-FAO / DS-SLM)

dufdayafidmdaiflagluaaulay

e Sustainable soil management practices in Asia: https://e-library.ldd.go.th/library/Ebook/bib10906.pdf
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