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Utilization of continuous bench terrace (3 meters based) as sustainable soil and water
conservation measure for tea plantation in slopping area of the northern Thailand

The continuous bench terrace (forward-sloping terrace) as soil and water conservation
measure in the hifh landscape at Angkhang Royal Agricultural Station, Moo 5, Mae Ngon
subdistrict, Fang district, Chiang Mai province was constructed in 1999 in the area of former
winter fruit plantation plot of the station. Land Development Deﬁartment had surveyed,
designed and constructed the 3 meters wide of continuous bench terrace, which it is suitable
for the tea cultivation and total area is approximately 100 rai. The Angkhang Royal Agricultural
Station had selected 50 households of Palaung hill tribe who have more ability and aptitude
to grow Chinese tea to participate in the Chinese tea development and promotion project in
2000 and named this area as "Plot 2000". The overview of this area is complex mountainous
terrain with slope range 16-30 percent, and average attitude is 1,400 meters above sea level.
The soil texture is silty loam and very deep (more tan 1.2 meter), almost well drained soil.
The soil organic matter is moderate around 1-3 percent. Moreover, the data of Doi Ang Khang
Meteorological Station (Station Code 48302) is located at average attitude 1,529 meters
above the sea level, and avera%e temJ)erature throughout the year is 22.9 Celsius with the
highest temperature is 32.1 Celsius (during May) and the lowest temperature is 3.9 Celsius
(durirgg December), and average annual rainfall'is 1,925.3 mm, with rain starting from April to
October.

In the past, the watershed areas in northern Thailand have been disturbed by natural
disasters, climate change, and human threats. The hill tribe people had invaded the forest to
grow opium and shifting cultivation continuously. These condition caused the serious problem
in soil erosion, runoff with soil surface, lose of topsoil and plant nutrients, decreasing in soil
fertility and productivity with the extremely damage to upstream forest ecosystem. Until in
the year 1969, Angkhang Royal Agricultural Station was established from the initiative of His
Majesty King Rama 9, which aimed to conduct research on the planting of winter economic
crops as an example for hill tribe to plant those crops as their career instead of opium
cultivation, and also stop cutting and shifting cultivation. Nowadays there are more than 50
species of economic plants in this project and generating more income for land users, more
than that this slopping area is the sustainable in land use and land management under
organization of the Royal Project Foundation.

The benefits this technology is important in sustainable utilization of land resources in this
area, and all land users around the Angkhang Royal Agricultural Station have stable and more
income because they can grow Chinese tea and also other winter economic crops on this
highland throughout the year. Moreover, this continuous bench terrace is more convenient for
land users in fertilizer application, soil improvement, machines operation, tea harvesting and
also yield transportation from cultivated plots to local processing factorg.

The impact of implementation continuous bench terrace with 3 meters based:

1. The obvious economic and social impacts of land users are the stability of income from the
production of Chinese tea, which are produced throughout the year. This conservation is more
convenient for land users to implement in their plot and also transport from cultivated plots
to local processing factory. The local officers from Angkhang Royal Agricultural Station and
others government agencies closely advised and guided breeding, planting, soil management,
harvesting and price guarantee.

2. The environmental and ecological impact is to reduce the amount of runoff and soil
sediment, increase soil moisture, preserve soil nutrients and fertility, encourage biodiversity
in the area of Plot 2000.

3. The society and culture impact is all ethnic groups are given the opportunity to receive the
allocation of arable land according to the group of plants that they are comfortable and want
to produce. Thus respecting the use of land in zoning as allocated from the station, including
right to use water. These caused the strength of community institutions, where they have
various crop production groups, organic fertilizer production Group and others. They are all
member of the cooperative of the community.
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MECTOMNOJTIOXEHNE

s : ? LR
MecTonono)xeHue: Extension area for Chinese
tea plantation (Plot 2000) at Angkhang Royal
Agricultural Station, Mae Ngon Subdistrict,
Fang District, Chiang Mai ProvincePlot, Ban
Thap Sub-District, Mae Chaem District, Chiang
Mai Province, 50270, TannaHg

Yucno uccne 0BaHHbIX YUacTKOB, rge
npumeHsieTcss TeXHONOrUA: OTAe/IbHbIi
yyacTok

Feorpagpuueckas npmBa3Ka BblGpaHHbIX
y4acTKoB
e 99.04055, 19.92038

MpocTpaHcTBEHHOE pacnpocTpaHeHue
TexHonormn: paBHOMepHO-0AHOPOAHOE
nprvIMeHeHVe Ha onpe/esieHHON naoLaan
(approx. 0,1-1 km2)

Ha nocTosiHHO oxpaHsieMoW TeppuUTopun?:

MpoAo/HKNTENbHOCTb MPUMEHEHUSA
TexHonorum: 1999; 10-50 net Ha3apg

Tun BHeAgpeHNA/ NPUMeHeHUs
KaK MHHOBaUWS (MHMUMATVBA)
3emnenonb3oBaTteneri
KaK YacTb TPaAVNLMOHHONM CUCTEMbI
3emsenonb3oBaHus (bonee 50 neT Hasapg)
B KayecTBe Hay4yHoro/ nonesoro
3KCneprMeHTa

uepes NpoekTbl/ BHeLUHee BMeLLaTe1bCTBO
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The overview of tea plantation area in "2000 farm" Cover crop c system in contour line together with Vetiver grass
(Ms.Tanomkhaw Thipwong) plantation (Ms.Tanomkhaw Thipwong)

KJTACCNOUKALINA TEXHO 214

OcHoBHas uenb 3emsenosib30BaHue
MOBbILLEHVE MPOV3BOACTBA
MNMaxoTHble yroabs U NAaHTauum
CHVDKEeHVe nnuv npeAoTBpalleHne gerpajaunv semesb,
s ® MHoronetHme (HegpeBecHble) KynbTypbl
BOCCTaHOB/IEHMNE HapPYLUEHHbIX 3eMefb /&( 4 P
COXpaHeHwme 3KoCUCTeM MCNO ypOXaes 3a rok:
3alnTa 6accenHoB pek (NPMBOAOPA3AENbHONM YaCT/ HUXKHEro
TeyeHVs) - B codeTaHu ¢ gpyrumm TexHonornsamm
CoXpaHeHve/ noBbILLeHne bropasHoobpasus
CHWXKEeHMe puUcKa CTUXUIMHBIX 6eCcTBUIA
aganTaumsa K M3MeHeHWIo KarmaTa / 3KCTpeMabHbIM NOrO4HbIM
ABMIEHVAAM U VX NOCNeACTBUAM
CMsiTYeHme NoCNeACTBUN U3MEHeHNS KanMMaTa
co3jaHvie 61aronpuATHbLIX 3KOHOMUYECKMX YC0BUIA
Co3jaHne 61aronpUATHBIX COLManbHbIX YCN0BUIA

BoaocHabyxeHue
6orapHble 3emnu

coyeTaHMe 6oOrapHbIX 1 OpoLLaeMbIX 3eMefb
NoJIHoe OpoLUeHne

Lienb, cBi3aHHasnA € Aerpajauuveii 3emesnb Tun gerpagauum, Ha 60pb6y C KOTOPLIM Harnpas/ieHa
npeAoTBpalleHve gerpasaLum 3eMenb d
CHIDKEHVe Zlerpajaumnm 3emenb

BOCCTaHoOB/ieHne/ pea6I/II'II/ITaLJ'I/IH HapyLUeHHbIX 3eMeNb

aZanTauus K erpasaunm 3emenb

He NMPpUMeHUMO

“ffﬂd]g BOAHasl 3p03Ms MOYB - BIn: MoBepXHOCTHAs 3p03Ks/CMbIB
BEPXHVIX MOYBEHHbIX FOPN3OHTOB

KaTteropusa Y31 MeponpwuaTtus Y31

e MeponpurAaTvA No BNarosajep>XXaHm 1 CHUXXEHMIO 3Pp03UN NMOoYB Ha ! /"M MepOanlﬂTVlﬂ C MCNONb30BaHMEM PacTUTEeNbHOCTM - pP2:

CKnoHax #¥  3naKoBble U MHOTONeTHME TPaBAHNCTLIE pacTeHMs
® CHUXEHWE pPYCKa MPUPOAHBIX CTUXMIAHLIX 6€ACTBUIA HA OCHOBE

3KOCUCTEMHOro MoAxoAa
e MH)XeHepHble MeponpuaTus - V1: TeppacupoBaHune

e

TEXHUYECKUI PUCYHOK

TexHNYeckme XapaKTepUCTUKn
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Operation in tea plantation in Plot 2000:

1. During 1999-2000, Angkhang Royal Agricultural Station, in
collaboration with Land Development Department, conducted a survey
to select the highland mountainous area with slope 20-35 percent,
where land is deteriorated conditions, risk of erosion and landslides,
low fertility. In order to design and construct soil and water
conservation measure as continuous bench terrace with 3 meters
based for Chinese tea plantations as a plot to demonstrate and
promote the conservation measure on such area for Palaung hill tribe.
Soil in this area is Mae Taeng soil series where it is very deep soil,
with texture is sandy loam to sandy loamy, dark brown in color and
soil reaction is slightly acidic (pH 5.5-6.5). In lower layer of soil profile
is clay, dark red to red and soil reaction is very acidic to acidic (pH 4.5-
5.5)

2. Set up the digging contour line by using wood pole from the highest
point of the area to the lowest point and used the upper line is the
first line of the terrace. Then dig the next contour line down along the
slope and distance between the contour line is equal to distance of
each terrace that is 3 meters. After that dig the terrace as 3 meters
based on the contour line and set the level of terrace inclined around
1-2 degrees to drain water from this area.

3. The operation of cut and fill of soil along the contour line and move
the surface soil and reshape the surface soil in this area. And dig the
soil by using manpower or machine from the lower edge of the plot to
make the terrace in the upper part. Therefore move, adjust and
compact the soil in this area and reshape surface of soil and make
terrace with 3.0 meters width and incline about 1-2 degrees, and
make additional 10 percent of soil thickness to prevent the collapse,
and keep the soil organic matter on the upper part of the floor and
height of each terrace should not more than 1.8 meters, therefore
cutting the soil down to 0.9 meters and filling the soil 0.9 meters.

4. Vetiver grass plantation conserved 2 rows of terrace by planting
over the top of the terrace and planting another 1 row over the filled
soil and planting spacing is 10 centimeters.

5.1 After bench terrace construction is completed in 2000, where
Angkhang Royal Agricultural Station selected land users and allocated
land for tea plantation for 50 households of Palaung hill tribe to set
experiment of 2 varieties of Chinese tea as soft stem and breed
number 12 varieties.

5.2 Land users usually planted Chinese tea at late of rainy season,
which is about August to October as suitable planting season. Because
after planting in this period, the root of the tea will affect the cold
condition that make they grow well and do not face problems like
during the rainy season

5.3 The planting period of the cutting stalk will be about 10-12 months
before planting. The planting spacing is 1.2 meters in length. The
spacing between stalk is 60 centimeters, and spaced about 40-45
centimeters in a row. There are approximately 2,200 trees per rai.

6. Maintenance of Plot 2000

6.1 Fertilizer application focuses on using compost from animal
manure produced by this group. By digging a long groove at the end of
the canopy of tea about 15 cm deep on both sides. Compost is applied
2 kilograms per tree a year, and apply 3 times during February, June,
October and also use bio-extracted solution spray to tea tree for
stretching the shoot with dark green leaf, plump, good weight.

6.2 Irrigation in this area use both from rain and water storage tank in
the upper area and distribute directly to the plot by PVC pipe.

6.3 Almost land users in this area harvested their organic tea from
April to December and will donant during January-March. At present,
the no.12 variety has average yield 800 kilograms per rai, they can
harvest 5-6 times a year, while the soft stem variety has average yield
600 kilograms per rai, and can harvest 4-5 times a year. In this case
they would have total annual yield 60,000 kilograms and annual
average income is 100,000-300,000 baht per household.

7. Maintenance of bench terrace in case of damage by runoff, all land
users will repair their terrace by themselves in the dry season. In the
serious case of erosion, Land Development Department will support
such maintenance at rate of 500 baht per rai.
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SAMNYCK U TEKYLLEE OBCJTYXXUBAHWE: MEPOTMPUATNA, HEOBXOAVMbBIE PECYPCbI VI SATPATHI

Moacuet BNOXEHWI 1 3aTpaT

e [loAcunTaHHbIE 3aTpaThl: Ha MIOLWAAb, rAe NPUMeHseTcs
TexHonorus (pasmep v egnHvua ninowaan: The area of
continuous bench terrace 3 meter boardkosdduLeHt
nepesoga: 1 rekrap = 15.43)
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Hanbonee 3HauMMble pakTOpbl, BAVSAIOLLME HA CTOUMOCTb
3aTtpar

construction of continuous bench terrace and maintenance cost,
which it is all invested by government sector, Land Development
Department.
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o JleHeXHble efHNLBI, NCMOb30BaHHbIE AA MojcYeTa 3aTparT:

Baht

e O6MeHHbIN Kypc (kK gonnapy CLUA): 1 USD = 15448.6 Baht

e CpefHuii pasmep AHEBHOro 3apaboTka ANs HaHATbIX PaBGOTHUKOB!

175.82

MeponpuaTus, Heob6xoaMMble AN HaYana peannsaumm
1. Survey, select the area and design conservation measure (Cpokin/ noBTopsieMocTb npoBejeHus: the first year (1998))

O VW o NOUL B WN

. set up contour line for terrace (Cpokw/ noBTOpsiemMoCTb NpoBegeHus: the first year (1998))

. construct bench terrace (Cpoku/ noBTopsiemocTb nposegeHus: before of rainy season 1999)
. Vetiver grass plantation on the terrace (Cpokn/ noBTopsieMocTb npoBegeHust: early of rainy season 1999)
. Chinese tea plantation (Cpoku/ noBTOpsieMoCTb NpoBezeHusi: in rainy season, Aug-Oct 2000)
. Fertilizer application 3 times (Cpokw/ noBTopsieMocTb npoBegeHus: Feb, Jun and Oct)

. Water application (Cpokw/ noBTopsiemocTb npoBegeHus: throughout the planting period)

. Fertilizer application (Cpoku/ noBTopsiemocTb npoBegeHus: throughout the planting period)
. Harvest (Cpokw/ noBTopsiemMocTb NpoBejeHus: harvesting period)
. Maintenance bench terrace (Cpoku/ noBTopsieMocTb npoBegeHvsi: in dry season, April)

CToMMOCTb BNOXKEHWIA 1 3aTpaT no 3anycky (per The area of continuous bench terrace 3 meter board)

3aTpaTthbl Ha O6wan
OnuwuTe 3aTpaThbl EanHuua Konnuectso eanHuLy CTOMMOCTE % 3aTPpaT, ornateHHbIX
(Baht) Ha eAUHULY |3em/enonb3oBaTeNaMm
(Baht)
Onnata Tpyaa
site survey 1 day man 0,5 175,82 87,91
set up contour line 1 day man 4,0 175,82 703,28
vetiver planting (400 slips x 8 rows) slip 3200,0 1,65 5280,0
man power (2.4 cu.m./m.) cu.m. 88,0 100,88 8877,44
O6opyaoBaHue
machine power (2.4 cu.m./m.) cu.m.
pin wood unit 100,0 5,0 500,0
MocagouHbIV MaTepuan
vetiver slip (LDD supported) 3200,0
0O6LLan CTOMMOCTb 3anycka TexHosorum 15'448.63
ObLyme 3aTpaTsl Ha co3[anvie TexHosnorm B 4onnapax CLLUA 1.0

TekyLuee o6cny>KmBaHue

1. maintain and repair bench terrace (Cpokn/ noBTOpsieMOCTb MpoBeAeHus: in dry season 3-5 years/time)

CTOMMOCTb BJIOXKEHWIA 1 3aTpaT no akcnayaTtaumm (per The area of continuous bench terrace 3 meter board)

O6Lwas
3aTpaTthbl Ha
CTOMMOCTb | % 3aTpaT, onJjlayeHHbIX
OonuwuTe 3aTpaThbl EauHnua Konnuecreo eavHuLY
(Baht) Ha eAUHULY |3emnenonb3oBaTenaMm
(Baht)
Onnata Tpyaa
man power to repair the terrace |man | 1,0 | 500,0 500,0 100,0
06LuasA CTOMMOCTb NogAep)kaHna TeXHoIorumn 500.0
ObLyme 3aTpatel Ha rogaepxarve TexHononm B goanapax CLUA 0.03

MPUPOAHBLIE YCITOBA

CPEAHEFOAOBOG KOTn4yecTBo

ocagkoB
<250 mm
251-500 mm
501-750 mm
751-1000 mm
1001-1500 mm

1501-2000 mm
2001-3000 mm
3001-4000 mm
> 4000 mm

CkoH

nonorue (0-2%)

nokatble (3-5%)
nokaTo-kpyTble (6-10%)
KpyTble (11-15%)

oueHb KpyTble (16-30%)
upesBblYaliHO KpyTble (31-
60%)

06pbIBUCTBIE (>60%)
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Arpoknumartunyeckas 30Ha
BNaXHas

YMepeHHo-BNaxKHas
nonysacyLunmeas
3acywnvieas

dopmbl penbeda
nnaTo/ paBHWHLI
rpe6bHn xpebToB/X0NMOB
CK/IOHbI FOp
CK/1IOHbI XO/IMOB
MOAHOXbSA
AHVLLA AONNH
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[lononHuTenbHble XapaKTepUCTUKN KnmaTa

CpegHerozoB0e KONMYeCTBO 0cajkos B Mm: 1925.3

The number of rainy day is 160.9 days per year. The day with the
highest daily rain (daily max.) average 149.4 mm/day in October. The
number of day has storm average of 57.5 days and highest per year

in May is 10.5 days

Ha3BaHue meTeocTaHumm: Doi Angkang (Index station 48302), 19° 55'
53.0" N and 99° 2' 54.0" E, at attitude MSL 1529 m. (2006-2015)
According to data from climatic station 48302, it is found that the
duration of the precipitation period is more than half of the
evaporation potential (PET) between May-October or about 6 months

(180 days).

BbicoTa Hag ypoBHeM Mops
0-100 M Haj ypoBHEM Mops
101-500 M H.y.m.

501-1000 M H.y.m.
1001-1500 M H.y.Mm.
1501-2000 M H.y.Mm.
2001-2500 M H.y.Mm.
2501-3000 M H.y.Mm.
3001-4000 M H.y.Mm.

SN

TexHoNnoOrva NpUMeHseTcs B
B YCNI0BUSAX BbIMyK/10r0
penbeda
B CUTyaLsiX BOTHYTOrO
penbeda

He 1MeeT 3HaYeHus
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MoLlHoCTb NoYB
nosepxHocTHble (0-20 cm)
Herny6okue (21-50 cm)
yMepeHHo rny6okue (51-80
M)
rny6okue (81-120 cm)

oueHb rnybokue (> 120 cm)

YpoBeHb rPYHTOBbIX BOJ,
Ha MOBEPXHOCTU
<5m
5-50 m

>50m

BupoBsoe pasHoo6pasue
BbICOKOE

cpeaHsas

HV3Koe

paHynomeTpuyeckuii coctaB

(BEpXHero ropmnsoHTa)
rpy6blii KPyNHO3e PHUCTbIIA/
NErkui (necyaHsbli)

cpeAHve dpakumm
(CYrMMHUCTBIN, cynecyaHbli)
TOHKOAMCNEPCHbIA/ TAXENbIN
(FMMHNCTBIN)

[0CTYyNHOCTb NOBEPXHOCTHbIX
BOJ,

N36bITOK
xopotuas

cpeAHas

HeZ0CTaTOuHbI/ OTCYTCTBYHOT

PasHoo6pasue
MecTo06UuTaHni
BblICOKOe

cpeaHss
HU3Koe

>4 ThbIC. M H.Y.M.

IpaHynoMeTpuYecknii coctTaB
(Ha rny6uHe 6onee 20 cm)
rpy6blii KpynHO3€e pPHUCTbIA/
NErkui (necyaHsblii)
cpeaHve Gpakumm
(CYyrMMHVCTBIN, CynecyaHblii)
TOHKOAMNCNEPCHBIV/ TAXENbIN
(FMNHUCTBIN)

KauectBo BOAbI (6€3

06paboTkum)
nnTbeBas BOAa XOpoLlero
KayecTBa
nnTbeBaa BOAa njaoxoro
KayecTBa (HeobxoAMa
obpaboTka)
VNCKNHOUNTENBHO ANS
CeNbCKOXO35NCTBEHHOMO
1CMoNb30BaHNA (opoLleHme)
HenpurogHasa Ana
MCNO/Ib30BaHMSA
KauecTBo BOAbI OTHOCUTCS K:

Copep>kaHne opraHM4ecKoro
BeLLEeCcTBa B BEPXHEM
NOYBEHHOM roOpU30OHTE
Bblcokoe (> 3%)
cpeaHee (1-3%)
Hu3koe (< 1%)

SlBnsieTca N1 CONEHOCTL BOAbI
npo6nemoii?

[a
Her

MoBTOpsemMocTb 3aTOMIEeHUA
[a
Het

XAPAKTEPUCTWIKA 3EMJIENO/Tb3OBATENEN, MPUMEHSOLLIUX TEXHO/IOTUHO

PbIHOUHasa opreHTaums
HaTypa/ibHOe X03ACTBO
(camoobecneyeHue)

CMeLlaHHbI (HaTypanbHbIi /
KOMMepYeCKuin)

TOBapHoe/ pbIHOYHOE
XO351IACTBO

Océanbivi nm KoYeBOI

Océanbliii
Monykoueson
Kouesoi

Mnowgagb, ncnonbsyemas

[AOMOX035ACTBOM
<0,5ra
0,5-1 ra

1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

Aoxoabl U3 apyrux

NCTOYHUKOB

< 10% BCex J0X0A0B
10-50% BCcex AoX0A0B
> 50% BCex A40X0A0B

NHanBugyanbHoe nnm

KOJI1eKTMBHOE XO35ACTBO
YacTHoe/ JoMoBnajeHve

rpynna/ obLymHa
KoonepaTuB
Ncnonb3yrllee HaeMHbIX
paboTHMKOB (KOMMNaHUs,
rocyziapcTeo)

Macwitab

mesikoe
cpefHero pasmepa
KpyrnHoe

JocTyn K 6a30BbIM yCyram Y MHGpacTpykType

MeAUNLVHCKoe 06CyXnBaHve
obpasoBaHue

TeXHMYeckne KoOHCyIbTauumm
3aHATOCTb (BHE X035/iCTBA)
PbIHKN

3/1eKTPOCHabXeHme

TPaHCMOPT 1 AOPOXHasA ceTb
BOAOCHabXeHVe 1 kaHanm3auvst
dUHaHCOBbIE yCyrn

naoxoi ¥ xopowas
nnoxoi

<

xopoLwuas
nnoxoi Y| xopowas
nnoxoii | ¥ xopoLuas
M0Xoi xopoLuas
xopoLuas
xopoLwuas
xopoLuas
xopoLuas

n0XoW
M0X0W
naoxoi

NS S S s

naoxoi

OTHOCUTeNbHbI ypOBEHb

Jocratka
oYeHb MI0X0W
MA0XON

cpeaHui
obecneyeHHbIN
BeCbMa 0becrneyeHHsbli

Mon

SKEeHLLNHbI
MY>XXUUHbI

Co6CTBEHHOCTb Ha 3eMJ10
rocyfapcreeHHas
YaCTHOW KOMMaHWN
06LLMHHasA/ nocenkoBas
KONeKTUBHas

NHAVBUAYaNbHas, He
opopmneHHas B
CO6CTBEHHOCTb
VHAVBUAYaNbHAsA,
opopmneHHasn B
CO6CTBEHHOCTb

MosicHeHus

YpoBeHb MexaHunsaumun
py4HOI TpyA
TArnoBaa cunia
MexaHI/BI/IpOBaHO/ ecCTb
aBTOTpPaHCNopPT

Bospact

AeTun
MOI04EXb
CpeAHWI BO3pacT
MOXWIOM

MNpaBa Ha 3emenosib30BaHue
HeOorpaHn4yeHHoe
(HeKOHTpONMpyemoe)

06LLMHHOE (KOHTpOAVpyemMoe)
apeHaa
VHAVBUAYyanbHOEe

MNpaBa Ha BOA0BOJ/Ib30BaHVe
HeOorpaHn4yeHHoe
(HeKOHTpONMpyemoe)

06LLMHHOE (KOHTpOAVpyemMoe)
apeHaa
VHAVBUAYyanbHOEe

They have cooperative activity to support investment and production
costs such as fertilizers, bio-pesticides, pesticides and others.

BJIMAHNE
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CoumanbHO-3KOHOMMYECKoe BO3/elcTBue

MpoAYKTVBHOCTb
CeNbCKOXO3SCTBEHHBIX KyNbTYp

PUCK NOTepU NPOAYKTNBHOCTN

nnowiaje, Ucnonb3yemas Ans
NPOV3BOACTBA NPOAYKLMN (3eMAu,
fobaBneHHble B 060poT/
nosb30BaHue)

yrnpaBfieHne 3eMisamm

I'IOTpGGHOCTb B OpOCI/ITeI'IbHOI7I BoJe

CeNbCKOXO3AMCTBEHHbIE n34epxKKn

[lOXO/bl X0351iCTBa

3KOHOMMYEeCKOoe HepaBEeHCTBO

obbem paboT

CHU3WA.

yBenn4un.

CHM3UN.

YCNOXHUNO0Ch

yBenu4yun.

yBenu4yun.

CHU3WA.

yBenuiun.

yBenuuunn.

CoumanbHoe 1 Ky/ibTypHOe Bo3jelicTBue

npaBa Ha 3emnto/Boay

MeCTHOe CamoyrpasneHue

3HaHWA B obnactu Y3I/ gerpagaumuv
3emenb

MoJIOXEHME CoLManbHO 1
3KOHOMMYECKM YSI3BMMbIX PYn
HaceneHwus (nos1, BO3pacT, CTaTyc,
3THWY. NPUHAANEXHOCTb U T.4.)

3Konoruyeckoe Bo3jelicTeme
MOBEPXHOCTHbBIN CTOK

BN1aXXHOCTb No4B

MOYBEHHbIN MoKpoB

yTpaTa nouys

AKKYMYNSALMS MOYBEHHOIO
mMaTtepuana (HamblB, 30/10Bas, U 4p.)
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yBenuyun.

CHWM3UN.

yBenunyun.
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CHU3UA.

CHU3UA.

yBeAuuun.

CHU3WUA.

CHU3WA.

yayuwmn.

yKkpenwmn.

yayuwmn.

ynyuLmn,

CHU3WUA.

yBeAnuun.

YAYHLWWN.

CHU3WUA.

yBenunyun.

In former time land users use shifting cultivation for corn
and upland rice. After organic tea farming had set up at Plot
2000 their products and income were increased and can
harvest throughout the year.

They have advised from stations' staff and promote
varieties, planting, production, harvest, purchase, insurance
price. There are tea processing factories in the market,
making tea production sustainable (integrated)

this area can not extend.

After this system has been allocated for organic tea in the
Plot 2000, where soil conservation measure and soil
management is need.

This system need more water continuously.

This system need to maintain the terrace and more work to
take care tea tree.

They have more income from tea product continuously.

They have equal opportunities in earning their life.

They have more workload almost daily and continuously
because they need to intensive care on terrace construction
and tea tree.

This system had set up zoning system for some crop by
Angkhak Station, and also management in right to water
utilization.

They have strong cooperatives and all members are the
land users in this area. There are various crop production
groups and organic fertilizer production group.

Almost land users in this area know very well about soil
erosion in hillside with slopping area. and realizing that
bench terrace can solve these problem and make it
sustainable condition.

Every ethnic group has been given the opportunity to
receive the allocated land according to their experience and
knowledge in each crop.

This system can reduce amount of water runoff and store
some water into the soil..

This system can store more water into the soil, and soil
moisture are in soil layer longer.

The system would have more ground cover crops.

The bench terrace is very effective in prevention of soil
erosion and water storage.

In the upper part almost soil are accumulated in the bench
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terrace, that means soil fertility and nutrient still stay in
the slopping area.
pacTuTeNbHbIN MOKPOB

CHV3MA. L ysennunn. The system makes more crops covered soil surface
throughout the year.
nonesHble BUAbI (AOXAeBbIE YepBU,

OMbIINTENI, HEKOTOPbIE XULLHMKN . . . ) )
! P - ) The system improve small animals and insects in soil such

CHU3UA. 4 yBeNuyun. X X
as earthworms, bees, dragonflies, spiders, ladybugs and
others.
6opbba c BpeguTenamu/ 6onesHaMm
CHUBAN. 7 yBenuum. They emphgsued in organic farming, so they need to have
more technical advised in natural products for pest and
insect control.
OMOA3HU U Cenesble MOTOKM
YBENUNT. LI chmsun. The system can reduce in both of amount of runoff and soil

sediment to the lower part.

BnusHve 3a npegenaMmu TeppUToOprM NpUMeHeHst
3aTomnaeHVie y4acTKoB HIBKe Mo

v
TeyeHUo (HexxenaTesibHoe) yBENUNA. cokparnn.

OTNOXeHMe HAHOCOB HIKXe No
TeueHUo yBenuuun. 4 CHU3WA.

AHAJTNS 2PPEKTBHOCTI 3ATPAT

Hackonbko nony4vaemblii pesynbTaT COMOCTaBUM C NepBOHaYanbHbIMU BAOXKEHUAMU
SddeKTMBHOCTL 3aTpaT B
KPaTKOCPOYHOW nepcrnekTree
S¢dekTMBHOCTL 3aTpaT B
[L0NITOCPOYHOI NepcrekTBe

KpaiiHe oTpuual MbHO v O4YeHb NO3UTUBHOE

KpaliHe oTpuual MEHO Y| 0YeHb NO3UTUBHOE

Hackonbko nony4vaembliii pesynbTaT COMOCTaBUM C 3aTpaTaMuy Ha TeXHUYeckoe 06Cy>XnBaHme
SdPeKTMBHOCTL 3aTpaT B
KPaTKOCPOYHOW nepcrnekTree
S¢pdekTMBHOCTL 3aTpaT B
[ONITOCPOYHOL MepcrnekTnse

KpaiiHe oTpuual kHO v O4YeHb NO3UTUBHOE

KpaiiHe oTpuual fkHO Y. 04YeHb NO3UTUBHOE

Land users no need to pay any expenses. So the construction of bench terrace as 3 m. basement is set up by the Royal Project for Land
Development Center.

M3MEHEHWE KITMMATA

SKCTpeMasibHble IB/IEHWS, CBA3aHHbIe C USMEHEHVEM KaMMaTa (CTUXUiiHble 6eACTBUSA)

MeCTHbI€ NIMBHEBbIE A0XAN oyYeHb NIo0Xo ¥ oueHb xopoLLo
OMOJI3HU oYeHb NA0Xo 4 OY€eHb XOPOLLO
BHEAPEHWE N AOANTALA
[Jlons 3emnenonb3oBarteneit (B MpoLeHTax), MPUMeHSIOLLMX Cpeav npumeHsitoLmx TeXHOI0r o 3eMJ1enosib30oBaTtesnei,
TexHonoruo KaKoBa A0S N1L, NPUMeHSIoLLMX eé No CO6CTBEHHOMN
oTAe/IbHble Cydan/ aKCnepumMeHT MHMUMaTMBe, T.e. 6e3 Kakoro-1Mbo MaTepuanbHOro
- 0,
e CTVIMYNIMPOBaHUS CO CTOPOHbI?
11-50% 0-10%
> 50% P
11-50%
51-90%
91-100%

Yuncno JOMOX03UCTB U/NAW NIOLWAAb NPUMeEHEHNSs
In Plot 2000, They have 39 members who cultivated tea and medicinal plants in this bench terrace.

Bbina nu TexHonorusa Y3MN moanéouumpoBaHa B HeaaBHee

BpeMs C Lie/1bio aganTtaunm K MeHSIIOLLMMCS YC0BUSIM Ccpefibl?
Ja

HeTt

K KakvM VIMEHHO M3MEeHSILLMMCSA YCI10BUSAM cpefbl?
N3MeHeHUsA KanmaTta/ 3KCTpeMabHble NoroAHble SBAeHUA
VN3MeHSAOLLMECS YCIOBUA PbIHKa
[OCTYMHOCTL paboyeit cunbl (HanNpuMep, 13-3a MUrpauum
HaceneHus)

3AKTHOYNTE/IbHBIE MOIOXEHWS U U3B/IEYEHHLIE YPOKY
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CunbHbIe CTOPOHbI: MO MHEHUIO 3emsenosib3oBarenen Cnabble CTOpOHbI/ HepocTaTkw/ puUckn: N0 MHEHNKO

e The continuous bench terrace is high effective measure to slow 3eM/1enoib30BaTeNeliBO3MOXHbIE MYTU NPEoA01EHS
down runoff, reduce sediment and soil erosion. e The continuous bench terrace is very high cost Government and
e This system would reduce amount of fertilizer application, which local officers support this activities.
organic matter and plant nutrients still stay in the slopping area. e This system need expert in design and implement. Local
e All land users can produce more agricultural products and more government officers (LDD) support and service this activities.
income. e The structure of bench terrace is damaged. Local government
CUNbHbIE CTOPOHBI: MO MHEHMIO COCTaBUTENS MM officers (LDD) support and service this activities.
OTBETCTBEHHbIX CNeunanncTos Cnabble cTOPOHbI/ HeAOCTaTKW/ PUCKM: MO MHEHUIO COCTaBUTeNS
e The continuous bench terrace is high effective measure to slow VI OTBETCTBEHHbIX CMeLMaiucToOBBO3MOXHbIe NyTU

down runoff, reduce sediment and soil erosion.

npeoaoneHus

e This bench terrace increase amount of storage water into soil, and e The continuous bench terrace is very high cost and need machine
also increase soil moisture content. And the excess of rain would to construct is terrace. Government and local officers support this
gradually control and drain to water way. activities.

e This technology would reduce amount of fertilizer application due e This system need expert in design and implement. Local
to prevent of plant nutrients lost from this area. government officers (LDD) support and service this activities.

e All land users can improve their life status in increasing e The structure of bench terrace is damaged by heavy rain, runoff
agricultural products and income. and other events. Local government officers (LDD) support and

service this activities.

CIMNMPABOYHbLIE MATEPVAJIbI

CocraBuTtenb Editors PeueH3eHT
Pitayakon Limtong Rima Mekdaschi Studer

MpoAo/mKNTENbHOCTL NpMeHeHUA TexHonorun: 21 gekabps 2018 r.  MocnepHee o6HoBneHme: 25 sHeaps 2019 r.

OTBeTCTBEHHbIEe CrieunanucT bl
Tanomkwan Tipvong - co-compiler

Jai Mokngoen - 3emnenons3oBaTesnb
Werapong Tapangtong - Local officer of Station
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MonHoe onucaHuve B 6a3e gaHHbIXx BOKAT
https://qcat.wocat.net/ru/wocat/technologies/view/technologies_4281/

CBsi3aHHble gaHHble no Y3I1
H/N

[0KyMeHTVpOBaHMe OCyLLEeCTBAANOCH MPU yyacTum

OpraHusaums

e Land Development Department (Land Development Department) - TannaHa,
Mpoekt

e H/n

KnroueBble cCblIKUA
o - -

CcbIIKM Ha MaTepuranbl Mo Teme, A0CTYMHbIe OHJalH
e Continuous bench terrace for soil and water conservation in watershed area (at slope 35-60%): http://www.dnp.go.th/watershed/d@uduae
n1s/davirssutausnifunazin Tasenisvindudivledu. pdf

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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