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Abstract

The problems of soil degradation and water shortage in highland agricultural system due to the
expansion of commercial agriculture without appropriate soil and water conservation principles are
severely affecting sustainability of sloping highland agricultural system nowadays. The main problems
are losses of top soil and available plant nutrients through surface runoff and soil erosion, particularly,
losses of available phosphorus and zinc in acid soil, including lack of water in rainfed and irrigation
agricultural systems during dry season. Therefore, it is necessary to find out how to increase the
availability of plant nutrients, decrease soil erosion and water loss in order to increase crop productivity.
The expected most effective soil and water conservation methods are using contour furrow cultivation and

leguminous crop covered ridge to prevent soil erosion of the contour ridges and to increase fertilizer use



efficiency and availability of Phosphorus and Zinc in cultivated furrow as well as to increase irrigation
water use efficiency by using Tensionmeter Control Unit (TCU) and to improve irrigation water
management system in dry season.

The results showed that the ridge covered with Brazil bean had higher stability than the
uncovered ridge significantly. The ridge covered Brazil bean was able to reduce soil erosion and improved
soil physical properties of the ridge significantly. However, it had no effect on growth and yields of
furrow cultivated -Lablab bean and Maize. In general, growth and yields of contour furrow cultivated
crops were higher than conventional contour planting crops obviously. The contour furrow mulched with
Bamboo grass cultivation, gave the highest yield and contour furrow cultivation without mulching gave
the second high yield. The results of the study on increasing fertilizer use efficiency and availability of
Phosphorus and Zinc in furrow cultivation indicated that applications of lime, inorganic and organic
fertilizer including zinc foliar spraying for Lablab bean during the late rainy - mid dry season could
increase crop yields significantly, particularly when the applications were used with furrow cultivation.
The above cultural practices will help to build up the best sustainable highland rainfed agricultural system.

The study on increasing irrigation water use efficiency showed that TCU, the low-price device
designed for controlling irrigation schedule in pipe system with low water pressure and self operating
without electricity, was able to operate with water pressure less than 0.5 bar. Irrigation using TCU can
save water for growing crops in glass-house. It used 49.29 % less water than manual irrigation control by
giving no significant yields. However, on the field experiment, the yields were still varied with the
quantity of the irrigation.

The study of participatory improving the communal irrigation managing system in the dry season
of Mae Sa Mai community was found that the efficiency of irrigation water use in highlands can be
increased by improving the pipe irrigation system. The good quality of pipe should be used to be able to
close the value if water is not need. Farmers who have neighboring farm should cooperate in design
common pipe system so they can save the pipe cost. Ponds should be built around the farming areas to
reduce the distance of pipes transferring the water to fields. Some conclusions from organizing public
forum are that farmers who are facing water shortage want to have a regulation or agreement on water
sharing. They also want to get a help from government for building ponds around their farming areas.
However, farmers who have no water shortage problem didn’t join the public forum for solving water
shortage problem. At present, there was no water user group and no formal forum for solving water
shortage problem and better water use efficiency in Mae Sa Mai and Mae Sa Noi communities. Therefore,
the farmers are eager to learn from communities who are successful in participatory managing the water

user group.
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Soil properties

Unit Methods of measurement

(i) Bulk density (BD) Mg m’ -Undisturbed soil cores sampling of 75x75 mm
dimension and oven dry at 105 °C for 24 hr. BD
calculation as dry soil mass (Ms) per unit total soil
volume (Vt)

(i) Particle density (PD) Mg m’ -Measure solid soil volume by replacing soil particle
using volumetric flask

(iii) Total porosity (TP) m’'m” | -Calculation of TP as 1-BD/PD.

(iv) Field capacity (FC) m m”> -Measure soil water content at soil water suction of 10
kPa using hanging column and gravimetric method.

(v) Aeration Porosity (AP) m'm’ -Calculation of AP as TP-FC

(vi) Soil acidity (pH) pH unit | -1:1 soil : water ratio suspension was

measured by a standardize pH meter.
(vii) Organic matter (OM) 2/100g -Wet oxidation by Walkley-Black
Procedure (Nelson and Sommers, 1982)

(viii) Extractable phosphorus (P) | mg/kg -Bray II as extracting solution and measured by
colorimetric method using spectrophotometer

(ix) Extractable potassium (K) mg/kg - Extracting by ammonium acetate as extracting solution
and measured by Atomic Absorption Spectrophotometer

(x) Extractable zinc (Zn) mg/kg - Extracting by Diethylene triamine  pentaacetic acid
(DTPA) solution and measured by Atomic Absorption
Spectrophotometer

(xi) Cation exchange capacity cmol - Extracting cations by ammonium acetate (NH,OAc pH

(CEQC) (+H)/kg 7.0) and replacing NH4+ by 10% acidified KC1 or 0.005

N HCI, analyzed NH4+ using distillation and titration.
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(TCU)
AIMINaaeUMINIIUYd TCU lulseESou

! Y A A o 1 A
noumsnaassludun Tanaasslulsusounegmsiinnu gyaunniosves TCU Tulsasou
TagnagauMsiIIUYed TCU TuAUNT1859U (loamy sand) AUMHEITUAIINTADY LAZAUIHLEYD

) A o A Y ~ ad o o A
‘Vlm‘m‘mJm‘J‘IriﬂLLazleEJ”IEJGIDLZJ@LMQLLam‘}JEJﬂQQ HUIUADUNITNIAIU

a g’; a g’; a =} Z/ a I Ya
. UVYUAUNY 3 ¥UA Tagensuau Llﬁx‘]_l'iiﬂﬁﬂﬂi%ﬂ&iﬂﬂﬂ"lﬂ%ﬂﬂﬂiﬂllﬂﬂu‘ﬂu1 30 sy,
L% d‘ 49' d‘ 9 1
IMNUNYANIITINNUN ”lmm
Aa %,’ = 1 9 o J a [ 159
- YAAUUITNON ﬂui’lu‘ﬂu‘ﬂim%1ﬂllﬂﬁﬂﬁi}])1@11’i1iﬁﬁl’3 MeluurinInerasuy 19
a j’ A A Jd o 1 ]
- gAAUADYY MINNUNUgNHINAaDIVIgUIAI IaTImsnalta 1ny

a . é < a 1 =1 Y a v o
- AU alluvial complex FUUAUITIMKUEIMOIUT NnuasnaniiulTIveg

a

A o Y ¢ Y Ao o ' 3 Aa A a A 9
VIENUT lasd Neendiua ounowiots HuauntTymINsuanIsUIUeAUTULAY

2. magnazndimanes

Y 1 1
9 A [ A=

ﬂgﬂﬂgﬁéTﬂﬂafJ\ﬂuﬂig‘U%‘ﬂ\i 31UDIUN 12 UNIIAY 2553 Iﬂﬂll@iﬁ%ﬂig‘ﬂgﬂgﬂ 3107

£y v 3 (J 2 A A A
uodag 16 du TuszezusnIMmuuuansa NDINeL0 20 tikeu 2553 (314 2.4)
Y
3. MsepnuUUMINAasIszuLlfinIzUzNAaDs

A Y ' Aq ya 1 A o = DA Y
el luuaaznszue nlsauansilanuainsonaasafisumesuns 1vinnauguae

[ 9 A = ] tg A 1 I
TCU (TCU Control) fM3AIUANAIENS (Manual Control) 3autiaitui luunaznsz iy

1 ] ] 1 v aol 1 { %,’

2 dan fu @auaz 4 was  aauusnlmilaeaiugulae TCU daundeslinlae
aunuMBilo uaazdIulgnngyal 3 una az 8 Au szezign 0.4 X 0.4 WAT UABEIU

' '
Ax o ¥ o [ ° ! Y

Y v 3 a [ 1 1
AONULMANHILENDATZINOU  LAAZLDIUNBUYUINTTIead M UNEHauAaz Ay

9 ]
% [

° = 3 a Y A v J @ ~
AIUIMYANDATINITHUAUN 2 ﬁﬁi/“]f'JIﬂJQ‘Vlﬂ’NﬂJﬂUﬂi%ﬂﬂm 1119 @Ng‘ﬂ‘ﬂ 2.5

_19_



4 o
71U 2.4 m3tlgnnzvdmaanes

U

v 3 v v 3 v
Glﬂu']TﬂElﬂ’JUﬂllﬂ’JEl TCU 1wu119&a3uaumaﬁa

TC..

! g
UUAIUN

a2
Uszgtladlaimaeie

{ v 3
gﬂ“ﬁ 2.5 MIDONUUUNINARDI5Z VU 1HUINTL UL NABD

4. wanmamautazaIulszneuves TCU
drulszneunanves TCU uaaaluzili 2.6 15znoudae ceramic bulb (4) 1 liundeuiy
o 9 dq 93 A Ay o a A A .
i ninaglundeunieenganiuaANUATEATBIANNFUNNUEN, tensiometer
I ~ H U] A A < 1 = '
body 3) Hunussphliduvseneuiiuaasanal 1aza1eNoANNIAIEAY membrane,

I v @ aol . A
membrane (2) 1 U5 U1598991011 11 tensiometer body Tinszduli valve (1) 1ila

-20-




Valve (1)
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Tensiometer body (3)

Ceramic (4)

d‘ o Y]
511 2.6 p9AUsEROUVANUDI TCU

U

5. nsmuauns Wihdae TCU Uszneudae

e 191U la dssqiiioanusdsaveniludu a 9aii TCU ﬁﬂagjeﬁuﬁq -150 mbar 118
Toudiodlauda 30 wifi

o szgTlalmihenTuiAnarunudie tmer 1FiTai 18 5uaz 4 929001 $29a2 30 wifide

05.00-05.30 4., 11.00 — 11.30 Y., 17.00 — 17.30 U. ttag 23.00 — 23.30 U.

Y A

9 Aa ’o’ dy a tg A g‘/ k) [
aeszuuNNYsEall 2 Fuil msladsnavuie GU"IN'E)HH],GUGUE’)QVN 2 1.]'53@W5@3Jﬂ1!

winfulafifiylfhindos udinlszgiiniugudie timer widlailszq udilszq TCU Al

a A 9 v = = X a 4 ° = FUN )
!ﬂﬂ L‘Wi’]‘lﬂﬁ'nﬂiﬂ‘ﬂu%ﬂﬂ’)TﬂJLﬂﬁﬂﬂﬂJﬂ\iﬂ’ﬂN“}fuﬂuﬂ TCU NNI1U le]lﬂGm sensor ¢

~ %,’ v =KX 9 a a %’d
ﬂ’ﬂﬂJLﬂiﬂﬂﬂJﬂ\?‘Lﬂlu TCU uaguunnaly data logger 5$1J1Jﬂ’3‘lJﬁ]3Jﬂ'lﬁJm‘]J@u'li]\‘I

k) v 90’ . . A
U52nBUAY TCU, MIA5IAU 1ag timer stitch (319 2.7)

v YA
6. ﬂ’li‘ﬂﬂa@ﬂﬂgﬂﬂﬂu\iﬂu
] o A o A <3 = a A o oA
Wﬁ\‘]ﬂ’lﬂﬂﬂa@\iﬂgﬂﬂ$‘ﬁ'ﬁ’ll3J’fJ'JuV| 12 UNIIAY LASIHUNYINANDANDIUN 20 LUBIYU
Y Y o A 2 g ¥ A A o oA '
2553 a1 hlﬂﬂgﬂﬂgﬁﬁ'llwﬂﬂﬂﬁﬂ\?‘ﬁf’llﬂu‘ﬂi\iﬂ 2 W49IUN 7 NHHNIAY 2553 NUN

A ° ] 1 { I o J <
gavgioimalulsaSougannaunzrailile  udieelanasuduiuinuioundan

=X 9 o v A

! S o S
aw Tedesdaswilulgin]tuiluisnaaclgnandsduluiui 4 nsngian 2553

Q U q

3 A a A o a a A
HAZINUINYINANDALUDIUN 6 IHIAN 2553 (E‘IJVI 2.8)

_21_



v 3
TEUUMIUAY 151141!%&?]3

v =2 9
unndeya I TCU

1l5znouaie:

i \\\\\\\\\\

9
W51 TCU uay

timer switch

1M1y

T5a5ou
A

1ADU

NYBNAN-

A
Nueu

Y

: $ouunn

IUNTHAI

137

JUnN

=

o 9 d <3|
2.8 ﬂ15ﬂQﬂWﬂU\1‘ﬂulﬂuwGﬁﬂﬂa@Q

E]

-22 -



d‘ = w a (Y] :’ v | | i =
2.4 maﬂnmummaﬂ‘mﬂgaszuummﬁmmiuwa1J53=n1u1uqg]uawm‘gmuuuaﬂﬁuamw

FIUIIN

an =< 1 dy ] I 9 <3 ] =2 Y v dy
‘ﬁﬂﬁﬁﬂ}!111!?(’!1!1!&‘]_1496ﬂL‘]J‘Ll"IJi’]@]"IiJ‘]Ji%LﬂuEJ@EJGlLlﬂﬁﬁﬂ‘H"I]lﬂ JU

= a o 9 a A 91?3’
2.4.1) ﬂ']'iﬁﬂ‘kl"lﬂTﬁWaﬂWﬂﬂﬂLLﬁQLlﬁgﬂizﬁﬂ‘ﬁﬂTWﬂ'ﬁﬁlsﬁUW

A dAdq o o A X A a 7 v
Wu%ﬂ1%1Uﬂ'liﬂﬂﬁ@\?ﬂ@ﬂﬂgﬁa"lll 2NUNAD 1) LLﬂﬁQﬂﬂﬁ@\?ﬂL@W@NU'ﬂﬂﬁﬁﬂWﬁ

d o 1 ' Pl v
HANNUDINOY 2) LL‘]Ja\ﬁ/]ﬂa@ﬂﬂuﬂWWUTTﬂﬁQﬂTiﬁﬁ?QL!ﬂJﬁT ﬂ15UTQLLWUﬂqiﬂﬂaaﬂiuLL@ﬁgﬁuﬁ Y

- y A
JNYASIDIANIYU

° 7 o
. ﬂ”I'il]i;]ﬂﬂgWaT%ﬂa@ﬂiut!ﬂaﬂﬂuﬂW%uTIﬂiﬂﬂTiﬁﬁﬁﬂWuﬂﬂﬁﬂﬂ

o A A A A A ' ¥ o oA
Aailaanaaes: Lumfﬂ1ﬂ°wum!,ﬂamﬂamwummmmanmmuuu"lﬂuu”lwamm

o ) Y Y "9 Y ! Y
FUUIN Iﬂﬂ@']uW’]L!,L]JaQﬂfJ']\jﬂ'J']ﬂ’]uﬂa']ﬂllﬂaq %Q%ﬂllﬂaquﬁag block N34 2 LUAT 817 60 LUAT Tﬂﬂﬁ

2 block Fouagrtlas Az 2.9

TIR

TIR

T2R | T3R | T4R
TIR | T2R | T3R | T4R Izmm
T2R | T3R | T4R

A

v

60 1UAT

{ @ < o
U 2.9 Wwlamasesgudimunlagiminanrueiioy

szaz)/gn: 19530355119 D7 0.4 AT HAZTZOZTININAY 0.4 IUAT ITUNY

[

o ax PR Y o Tyvd 2
ﬂ’ljﬂﬂ?ﬁﬂ’lj?ﬁ’u'l.‘ llﬂ'g’]\‘lllwuﬂ'limﬂﬁa\isluﬂ'ﬁﬂﬂﬁ'iju'lb],TVNWNﬂ 4 treatments AU

Treatment 1 “over”: 150%, 2 dripper of 3 I/h
Treatment 2 “control”: 100%, 1 dripper of 4 1/h
Treatment 3 “deficit soft™: 75%, 1 dripper of 3 1/h

Treatment 4: “deficit severe”: 50%, 1 dripper of 2 1/h

M5 91981M159ANITA NG Mstgnuagsguarlgiia

Y Y a oa A A Jd o o
lrISPWI/‘H%ﬂZYI ‘]JQﬂ LLﬁZ@LLﬁ‘]JJ;]‘U@GINTILlﬂﬁﬂﬂﬂﬁﬂﬁﬂﬁmﬂwwu1iﬂiﬂﬂ1§ﬁaﬂﬂﬁuﬂﬁﬁﬂﬂﬂﬂ

1 o [ [Y] [ { J o 1 o 1 [ {
paaalumsned 2.5 dmsumstanisanes Agudnann Insamsnalana vy Musu@eInuinues

J 3}/ ' o A Jd o [
oYy LmnﬂwmuiunammwmﬁﬁuﬂwwuﬂmamiwmmumwafJ"hJ 79U

-23-



£% oy
115 11717
Y %} %,’ 1 d' [ %,’ J o
M3 I Tagszuutmea 1agn19nelses1u (main pipe) NADIINILUVUIVOIFUINMU
TATIMTHANUDIVIDY FIUT AU AUAYDY block 1 LAY 2 A1eNY LAz 1AND blockn 3 1
f1enile 91nU525 U049 blockh 1 1ag 2 Tneouuu (lateral pipes) 817 60 AT 1UIUL0 E1WAINATY
{ a ] %j { 1 [
1gn 10 1109909 block? 1 Az 2 AAKINHIANNBLYUAALEY NNILEL 40 FU. INNUTLEE
521U TAgNoUUUIF NI T1 AAVUIA 3 8a5/52 139 2 HI FWNFIU T2 Aauun 4 a93/52 114
147 BNNEU T3 AAUUIA 3 a95/F2 109 1 17 LAz 9N/ T4 AAUU19 2 aa5/5I 189 1 %2 N
J a d o %’ a a %’ o o { o ] = [ =
nolszsmaamasiatuazilszatlanaiin  dmiy blockN 3 HuFWAEINY uANNBUYUI (lateral

2 2 v 2
pipes) 17 60 AT 911U 5 ane Nanuatii liansaliinlanfeunuiw/amenes

. @ ' { < o
A1519%N 2.5 ATTNIATINITIANTTIA N Glu!,!,‘]_]a\‘]‘VIﬂa’fN“ﬂﬂuEJWGJlu'IIﬂiQﬂ"IiWa’NﬁHENﬁ’OEJ

i M3IANT
20 W.9. 52 mzad
22 8. 52 fudedieduiiedinszianumuniy Ay luau wiienn s uazsmemns
11 5.9. 52 wisnnilas Taeladjonon Alowin 60315 nn/m3u. Wdouvgu szoz 40 x 40 %, 59U

vquaneilowiin 6a31 200 NSN /Mau
15 5.9. 52 gnTaenavauliegluszau@eny

w1zquan 10 s, udrlgnlasnavauliegluszauTaudu wed

22 5.0.52 Ugnaou
27 5.0. 52 Tadlonsan 1 gas 15-0-0 +15-15-15

WU Ca,B 0A512:1 WTANUEITIAY AIUMITIZVIAVDI 15A/LINAY

330.0.53 WY Ca,B NS INUAITANNTILUIAVDI 15A/MNAL
113.0.53 Tadlonsan 2 qas 15-15-15 +15-0-0 8A312:1

WU Ca,B NOI5NUEITIANMITIZVIAVS I5A/ANAY

18 1.91. 53 WU Ca,B 99351 WITANUEITATAIN MTTZVIAVDT5A ANad

25 3.9. 53 WU Ca,B 8951 WITAINUETATAIN MTTZVIAVI 15A/AINAY
Y v

31 1.0. 53 Tadlonsan 3 gas 13-13-21

WU Ca,B 8751 WATINUETATAIN MTTZVIAVI I5ALNAY

8 N.N.. 53 WU Ca,B 8951 WATINUETATAIWN MTIZVIAVI I5AANAY

15 A.N. 53 WU Ca,B 8751 WITANUATATAIN MTTZVIAVDI 15A/LNAY
= <3 ~

25 3.9. 53 NUNY?

-24 -



° Jd o 1 1
v. mstlganeramaasdlunlasgudnannlasaimsnalanyan vy

Aauiaanaaed

A 4 A ! ! ) v Yo 1 =
WHT]1/]ﬂaE]\TVILL?Jﬁ"l‘l‘Vi3JLLﬂaﬁﬂ@uﬂﬂ\?ﬂ31081fl]’lﬂﬁﬂﬁ3u “”lNGl,"]fWU

iy 3 block ¥11A 4 X 36 1wA5 Azl 2.10

o &

]
=

NNAADY 12 X 36 1UAT

AalaquanIny
TIR1 T2R1 T2R1 T2R1
TIR2 T2R2 T2R2 T2R2
TIR3 T2R3 T2R3 T2R3 41573
) 36 14913 ]

i 2.10 fndasnaaesguéiannlassmsviasauian vl

ms i

mslhhuduamanesgudiann Tasamsnasanialu ¥5zunimen

=

1 o { d v 1 Z’_, 1 ] Y]
FUREINUNAUINAU TATINTHANH UMY uANIHNANNDYse s 1uNevenafeIiIui il asves

G

1 9
block i 1 — 3 uAaziNBUYLILII 60 AT TIUIU 30 @18 aINrIULAgn 30 UAIVBINT 3 block

o v 3 ¥ 'y ) o A Y Y AR q Y3 vy <
ﬁmmﬂﬂ@,ﬂ”lmwunmuumm LAAUNAINSUAUTIY ﬁ]mmmﬂwumuuwumamaaw L‘]J‘Lll’mW 7

o Y = A Yy o
U fl]’lﬂuui]\‘]ﬁuclﬂﬂjﬂﬁgﬂﬂu'lﬁﬂﬂ

¥
ﬂ755@?’7371/!7’7?8]@%@0?7371/%%51!

9y v
SAANUIATIAUBIANNBUAL TAY Tensiometer {9 Tensiometer N1 T2 100% 14y T4

{ 1 1 U 4 1 %I 4 (l'} Q}
50% N3ZAVAIWAN 20 B, BI1UA1 Tensiometer NNTZo 3 Tuidioneuliiuazilo 10 ¥ Tuanains

Y
19

_25_



MTIANITOUY

o A Y o v 3 A ~ 7
NI1TIIANITOU ”lmm igﬂgﬂ@jﬂ N139A treatment ﬂTiiWLﬂ LWN@ULL‘]J@QT]@Q@QTIWHEJ

A

WA 1ATINTNANHUDMNOIAINE1INLAD  onriumITInaIMITansang malgnuazgualf

9 v
Lmnﬂmumuiunammwmﬁwuawaa 129U

- . y
2.4.2) 35msdsreszuums e unyasng

) dyd @ S A o ant =< A ] Y A
ﬂ’lia’lﬁ')ﬂuu')@]ilﬂigﬁ\?ﬂl,waﬂ’lﬂuﬂ'ﬂ‘ﬁﬂ’liﬁﬂ‘ﬂ’l u@ﬂlﬁu@ulﬂ%']ﬂﬂ']ﬁlﬂﬂellﬂll"a 13U

Y

2 o ¢ o v v A d‘ g Yo
IﬂﬂﬂWi%!L%\?')@]QﬂigﬁQﬂﬂlaqﬂ'ﬁﬁ'ﬁjﬂ llagﬂlaﬁlﬁlﬂyﬂﬁﬂiiﬂqﬂl@\?ﬁﬁ@@l!‘ﬂu‘ﬂag3']Elﬁagl'3a']!ﬂ1ﬂlﬁu']
Y

1 @ o 1 %’ a g’/ 1 1 { o % a o ]
NNWNUHULUIND ﬁumymm%’aymmmm MIAAAT YUIAND IBNTAD ﬁUﬁ'ﬂJlﬂ UNNAVBIAULHUN

a1 Tag GPS 1hdoya GPS Maad LU UATND 18N INA

4 Y
2.43) msAnyfSmnanihdunuuazmslailugguds
¥ H 1 H =Y o ao’ 1
Tadsuanhdunui Inaasgreuazilvadude USuamssminnderiusguy
1 y A 1 v J o ¥
we Usmaniin Inaasgers Bunannn sezlSmamsldaners Taeld cutthroat- fume 11A5 301N

d‘ A v =K [ %}
LHAZIATONUDUUNNISAVUN

= 9

2.4.4) Sanfiaudoyaunyury

Yt ° Ay v = Y 1 o 7 o '
llﬂiJﬂTi‘L!”ILE‘TI!’E)NQQ”IUTIhlﬂﬁ]"IﬂﬂTiﬂﬂH"I(lﬁuﬂﬂﬂ!SVINTHEJ(L!EJW?‘MLHI?WQﬂTi‘Viﬁ'J\iLLﬂJ

= J o

' & g A Y Y 9 'y
m“lﬁmgazwuawaa “BQL‘]JHL’J‘VWlﬂigﬂE]‘U]l‘]Jﬂ’JfJ LiﬂﬁuﬁfliﬂﬂfleEJW@JuWI lﬂ”lwmmmmz:ﬂﬁumi

R

Wil dFnesAamsusmsauiiva mihivesniasy sdumsneas salszniu nsugnenu

3

o

?x’/ a o Ao j’ ~ Y A o A
5NN I3 159715398 TUNUN (The uplands program) Yoyainauelunszyy dsznov Ty

Y ] Y 9 = ¥ a v 3 a PR3 v )
£3Y mayammmuwmmmm%m FTYSNNNAINUUAIUN ﬂ’J'liJ‘W'E]L‘WEJ\“IGLUﬂ'Iicl"]ﬁ!'IGLUi]@LmQ IIUNMI

' 2 q v i Iy Y o o P ' o ’ v Y
mmmmaaﬁlummmﬁuuﬂwgauiﬂﬂ °Viﬁ\'ﬁnﬂuﬂ’ﬁu@"llﬂﬂal,mlﬂﬂm8‘1/]1\1114"11@\1?11!81/\!%1“4 Vlﬂll
o A v Yo A v 1 v & A 4 xS
ﬂTii]ﬂL’Jﬂ‘lJing'WﬂiJﬂ‘UﬁuWGIQ'MGHULWf)i')lll,l,ﬂﬁﬂulﬁ1ﬂﬁ"’lﬂﬂllﬂﬂu‘lﬂlfluqﬂ!mﬁ‘ﬂﬁiuwu‘ﬂﬂuUWﬁNHW

Tasamsvaraan IuutasiueInosd e

-26 -



UNN 3

= v a A ia A
Nﬂﬂ1§ﬂﬂ‘]eﬂﬂ13ﬂ§ﬂﬂ§ﬁﬂ§$ﬁﬂﬁﬂ1wmﬂﬁﬂ1‘iﬂ1§ NHAHUAS U iﬂﬂﬂTiﬂgﬂW‘ﬂﬂ]?J!!‘H?

¥

szauluTe Az UUTUIP VDY IUMS SHSUMIDBASTIRUUUNUTIG

L]

3.1 1@0UIMNUDITUTI

= = o 1 ' o 1 A a vy Y U A o w1 AW o Y
HAMIANEUADETMINYDITUTDITEHINFUToINAguANAIsaunITu Taduduso e 14'l4

a ] 1 % 4 [ o ] H 1 [ {
AguANIUTINTNTENITUN 22 AUeIBY 2552 0920 NUATWUT 2553 LAZTNNADITZHINIUT 10

a =3 a 9 d‘ o w
Hueu 2553 D9 8 Favaw 2553 Tauaaa131ugUn 3.1 vaz 3.2 mwday

= . ) e o o : o o
(a) Audnaavravilannanavazaunialalsnrsdaniialusasndnisagu
uazllinqudusasar aartluie 2rvnanszundng 22/9/2552 - 20/2/2553
5.40 ~
2 ] o 467
® 4.80 1 ——"Lilgnartluie
4 4.20 1 Aqudusas
z T . 0
e = 360 —A—ﬂgnﬁ'xﬂuim
= g ] naudusag
2.3 300"
© @ ]
B'g = 2.40 ]
22 1801 a
g 1.20 1.83
ug .
0.60 -
2
[od 10.00
€ 000
0 20 40 60 80 100 120 140 160 180
(b Fuutundvlandruld
Aunivavdusavinanavazaunuladsnisuanialusasii
= finnsaauuazinaudusaseradriiluia
e
2 540 483
E 4.80 - 433 4.38
(]
e o 4.20
> : 3.29
@3 360
; l A
% g 3.00 3.25
28 ] 3.29
8 ~ 2.40 A
Ny : 158 225 . .
c 1.80 1 —B-"hidandrtuienaudusas
5 120 ) & 2 LY
c 8 —A— Uanailuinmngudusas
c 0.60 -
10.00,
000 T T T T T T 1

0 20 40 60 80 100 120 140 160 180

Fruuiuudelgndwlé
d‘ =S a U 1 = U 1 ti'
i‘l.]"ﬂ 3.1 ﬂ"liqmulﬁﬂﬂuﬁgﬁiﬁ]'lﬂﬁ'ui’t‘J\i‘]JQﬂ (a) ANUANUBIFUITINAAITS TN LLag (b)

U

anunhavesduseshanasazay sz iuh 22 fueou 2552 f9 20 AUAWKT 2553

_27_



~
QD
=

AuAIvaaY ﬁus‘aeﬁlaq avazannulaisnislanvialusasiliinnsagu
uar'binquiusaveradriluia Arvnarsyuing 10/5/2553 - 8/8/2553

g
3 0] G 362
@ 3.60 Tigndtlulangudauses
G 60 - .
2 1 = lgndtlulnnguidudes
é3 3.00 1 2.61
%S 240
a2 ] 231
g 1.80 A '
£ -
c 1
= 1.20
2 ]
G 0.60 -
1 .00
0.00 T T T T T T T T T T T T T T T T T T 1

0 10 20 30 40 50 60 70 80 90 100

(b)

AMNVIUKAINITUSULGILAZuusavL NN

audnuassavilaniianavaraunialaisnislanialusasisinisaauuay
“aaudusavaranriuie 29 anszinine 18/5/2553 - 8/8/2553

420 7 ' o o o i .
2 1 = "hidanadriluianausdusas 3.89
5 3.60 . o
3 —— anaruianausdusas
Q@ 3.00
e -
“ T 240
2 3 2.49
8& 180
=
T8 120
g ~—
0.60
. 0.00
‘Z 0-00 T T T T T T T T 1
& 0 10 20 30 40 50 60 70 80

o o o o -3 o
U TuuIIL NN TnaLaavdad

4' A A [T = [ 1 A 9
ETJ‘VI 3.2 ﬂﬁqq,llﬁﬂﬂillﬁgﬁﬂﬁ]”Iﬂﬁl!if’]xiﬂgﬂ (a) ANUANVYDIFUTINAANTS TN 1AL (b) ANUNIN

YoIFUTOINANAIA AN T2HINTUN 10 VYUIBU 2553 D3 8 FINIAY 2553

A yId 1w Aa a 9 Y A A A '
%’]ﬂgﬂ‘ﬂ 3.1attag 3.1b LLﬁﬂQjWLﬁU?’] ﬁu3@\11/]3JﬂTiﬂQNﬂuﬂﬂﬂﬂuﬂ’JﬂUIﬁulﬁﬂﬂﬁﬂ’]WgQﬂ'ﬂ

' a ' 1w = ' Ay A o 1 A o X
ms linguaediuauda Tasanuanvesieslgni litgnartluTanquduses (CF-AL) Hidnvuzau

A v

2 a = A X ' < 3 Y A A
VU TaslANNANAARIAL AUNNUYUDE19529152910 0.46 11lu 4.67 %N.@]TN@TQ%BQ@]HW%VIﬂﬁﬂ 19 0

Y

w8 lusneszninadateggdu-nansggude (22 Mueeu 2552 59 20 UATLS 2553) Aegii 3.1a uag

-28 -



o [ [ o T A 9 A A 9 dy v ] 9
@'IN%'lu’lu’)uﬂﬁlﬁaﬂﬂ']iﬂﬁ1_|LW]QS@QV]i%ﬂQﬂW%ﬂ@ﬂﬂ?IWﬂmﬂ\‘]ﬁﬂ'?l “lummu—ﬂmm@vlu (10
a = a A dy I (% A
UQUIBY 2553 D3 8 FaKIAY 2553) TAauAUIN 1.35 11 3.89 w1.A31N 3.2a

U 1 A IR a [ = = Y <
muiad‘mJgﬂaT}Juqumu‘uuﬁu5mummaﬂaﬂmﬁzﬁuuaﬂmmm 0.25 11)u 1.83 %y,
1 Y 1 = = I A A
uaﬂumm@um uaﬂummg}Nuummaﬂaﬂmﬁzﬁumﬂ 1.04 1Wu 2.49 mu.wsaﬂmﬂaﬂuuﬂm

= = < Y A = @ [} o a o o = o 9
AIUANINYILANUDY LiJf’JL‘]_I%EJ‘]JL‘V]EJUﬂUﬂTiulﬁJ‘]JQﬂﬂ’JﬂQNﬂu‘]Juﬁu5@\1 GLUVHU’ENL@EJ’JﬂHﬂ'ﬂlIﬂ’J"N

@ 1 A A A =Y a Y A = I
VDITUTINAANTSTNNAIGININ Lllf’]llllllﬂ?iﬂ@ﬂﬂuﬂ’lﬂﬂﬂﬂuiﬁiﬂﬂlﬂﬁﬂuuﬂﬁﬂ‘tﬂﬂ 1.58 11l 4.67

a1, lugrndalgnaatluTaszozusn vazilasunlasein 1.38 iy 3.62 . luszeyidoaseninegs

' ]
1 =

A o = a ? ' Y ! EY IS
g9y vaizndusesnmsaguauntlurlareggiu-nategguas wassisau-nanggry LA

v
=

Y @ 1 S = 3 =
A119v0ITUITBINAAAIALANIN 0.67 (T1 3.29 1.3 3.1b) azn 1.12 111 2.31 ww. (3% 3.2b)
o w ' S A 2 ' v 1 Ao A ' 9
awdau 013 lsnanmsAuIvesTeslgnuazmsuavatvesdusolions lasuuasaoudiagalu
] g/} A d ] g/} dy A 9y o A o a a Aa ]
%IUINVDININARDINI N U aeggru Natiiesnnauatule fuvsyau Tangquanuuduy
1 T3 AR 1 ] ~ = J 9 A a a a o A
504 TN Fwanaongnaesududugg-nanggdu Mimswsyay Tnaguanvesnitula
1 o A
Aoudeauysal (319 3.3)
dy d' = 1 9 [ 1 YA
wanntmInlasuuilasvesnnuanvessedtgn uaz AunINvEITUTEI 718lAIENIS
v oA [ 4 ' a, 1 1
UgnilsauuszauFeysnuuuua1ee 4 3500 () Ugniwlusesilgn (CF-AL) Gi) Ugnialuseq
Ugnuazilgnaatlula aguanuuduses (CF-ALRC) (i) Ugniirlusesinquaudlongliiniieg
(CF-BgM-AL) uaz (iv) gniiauiy CF-BgM-AL azignniilula aguanuuduses (CF-BgM-
1 v A a = a 9 A
AL+RC) 5313197Ud 10 Hguieu 2553 9 8 damaw 2553 Tauaas13lugln 3.3
A dy Y I J 2 = J kY v yas
319 3.3 Fhunmsdunlsvesnnuanueasestlgnuazanuninvesdusesnialdisms
v A v 1 a @ <
Ugnityaunuiszaudoysnduuuaieg 4 3stuurlduadrendenu Taslinsanauiisuantios
1 o a @ 1o 1 o ] <
Tusagerurasnnes snanlSunaaTealgn 521319 8-90 Ju 96191508 CF-BgM-AL+RC 1imywe
1 A A 9 ~ ~ = F) [ 1 ~ =< Y A [
nyougYAsAutosNga laslinuanIazA1IuNINYRIdUI0NINNgA F91ndiReeny CF-AL+RC
= Y = J 9 v 1 9 ~ [ ]
Yz CF-AL  Idmanuanvessesdgnuazanunivesdusoaissigauas luuana1901n CF-
A @ 1 dy Y < J o A a o 1 1
BgM-AL (317 3.3a uag 3.3b) Haaanantuaasiriunmslgnaitulangquanuuduses (RC) 3¢

(% J @ [ o I 1
‘ﬂﬁ]\‘]ﬂﬂﬂ'ﬁ‘b’%ﬂﬁ@ﬂ?‘l\ﬂm18 LLﬁ%iﬂH1Lﬁaﬁ]iﬂTWﬂJ@Qﬁuiﬂﬂllﬁllﬂ‘Ll@ﬂNa

-29 -



ANudnzaviusasnialidsnislgniatusasidings
autarbinguiusavaraariuia
2139122151471 10/5/2553 - 8/8/2553

~
jab)
N

= 40003
) b .
S as00] m— S 33.65 33.13
= ] — ‘;‘\%\m
o5 1 3363 37.68 - .
£ 300071 ,2892 5759 31.80 31.15
o> ] ‘--:::::: ---- $-o--- 2
-5 . 27.97 TR I 24.93
£ 25.00 T : 26.67 ‘--------::?
2 ] 25.37 4.17
pt ] --@--CF-AL
ve 20.00 1
= ] —— CF-AL+RC
& 15.00 - “-A-" CF-BgM-AL
] —¥— CF-BgM-AL+RC
1000 - T T T T T T T T T T T T T T T T T T T 1
0O 10 20 30 40 50 60 70 80 90 100
A VTUU AV IsUSU LGS ausavil gnNaa
(b) m‘mn‘i‘mmaoﬁus’a\mw1ﬁiﬁn1sﬂgf\ﬁm’tu‘iaoﬁ
finsaauuarbinquiusaveraiiuin
242913a15217379 10/5/2553 - 8/8/2553
’g 46.00 1 43.42
g 1 e 42.37,, 9o
€ 4400 3 L., 4167467 4112
o3 42.00 1 T e . 40.67
=t 1 <o ' 41.15
3 40'005 4010 T Tt me—ame_ 40.67
;fé 38.00 7 3887 o\ cpaL Eeeee
Z  36.00 ] 37.73 26.72
g 1 —— CF-AL+RC -
Z 3400 ] .
R 1 -4- CF-BgM-AL
2 32.00 4 —%— CF-BgM-AL+RC
E 3000 3 T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40 50 60 70O 80 90 100
AMUIUTUK FINSUSULGLAF sV anA
333 manfasuuilaaves (a) Anwdnvessevilgn uaz (b) ANunavesduses meldisnms

v A v 1
TJQﬂﬁclfgnllLLu'Ji%ﬂ‘]JL“])'Q’E)L‘!ﬁﬂHLLUU@NG]

wa al|  d = a
3.2 ﬁﬁJ‘]Jﬂ‘VI'N‘V‘Iﬁﬂﬂ!!a%!ﬂumﬂﬁﬂuﬂ]ﬂﬂ§$ﬂ1ﬁ

HaveIMsUgnoatulanguAnnuduses (CF-AL+RC 1az CF-BgM-AL+RC) tazns 11iin7

Julanguanuuduses (CF  uaz CF-BgM) aoantiaauu1vlsens Tusisusnsznanaiui 22

Q

=2 o J

AUYIEU 2552 D9 20 QUATWUT 2553 1AZFNNAOITEUIIIUN 10 ARuieu 2553 D49 8 AHIAN 2553

Y A o w
Tauaaa 3 luased 3.1 uag 3.2 awdeu

-30-



MINN3.1  AupdsvesaninAuuuduI0auNilsens NUN31gn (CF-RC g CF-BgM-RO)

uaz luilgn(CF-AL taz CF-BgM) 911)u Tanquanuuduses

wA Y a
auiamalanavesdulurianan | (CF-AL+RCuaz | (CF-AL oy LSD
Ysunadunisingluau 0.45
L 4.47a 3.02b
(OM, g 100 g)
ANMUHUIUUITINVBIAY 0.1
_3 1.16a 1.25b
(Bulk Density, BD, Mg m )
ANUPUUUUDYNIAVDIAL
. . A 2.24 2.34
(Particle Density, PD, Mg m )
ANUNTUNIHUAVDIAY
‘ o 4821 46.58
(Total Porosity, TP, m" 100 m")
AMNYANNTUTUIN
. . N 30.86 33.99
(Field Capacity, FC, m" 100 m")
ANUNFUNUMITLLIBDINAA 432
, . o 17.35a 12.59b
(Aeration Porosity, AP, m” 100 m")
Pnaufieduinadesaiiafuuia 6.78
o 55.9a 48.50b
(Stable Aggregrate, SAD, g 100 g )
Waudaaunades luaunavye 58
L 35.82a 30.04b
(Stable Aggregrate, SAT, g 100 g )
VA aURUTAAUIAD oY 0.48
3.15a 2.65b
(Mean Weight Diameter, MWD, mm)
gas MIFuingiauiam 11.35
. 34.29a 22.84b
(Steady Infiltration Rate, IR, cm hr )

=

WNeIQ: LSD Ap AMANA1NNi0eNgas21I19A1naY (Least significant differences of the means)

a 1182 b LAAIDIANVUANANNNADANTEAUANUADIU 95% ( P<0.05)

{ < 1 o 2 a o 1 ' a @ a
A15199 3.1 waasldmun madgnarulanguanuuduseslimSuudunioing luau
' A = d a A A a A
(OM), ANUHUULUUTIY (BD), ANUNTUNUNTISUI8DINAR (AP), suaiaaunades luaun
° I Y S A 9 I Y a ¥ A <
Auauiusosazueuliaauia (SAD) 1aziiluiosazuauIaAuNINUA (SAT), VUIANASUBILINA
a ~ [ = % Y 1a A d’ d' = 1 d' ] o 2 a Y
Auiaes (MWD) uazdas imssuiuingiauiagi (R) anims lilgnaruTanquanuudu
sevedntisdyneana laoaunasuosauiaaulumlas CF-AL+RC 1ag CF-BgM-AL+RC 14

OM, BD, AP, SAD, SAT, MWD 118 IR 114 4.47 ¢/100 g, 1.16 Mg/m", 17.35 m*/100m’, 55.9 ¢/100 g,
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35.82 /100 g, 3.15 mm LAY 34. 29 cm/hr MUEIAD druAunAsauAaLlulag CF uay CF-BgM 197
A8 9 danantadudlu 3.02 g/100 g, 1.25 Mg/m”, 12.59 m’/100m’, 48.50 /100 g, 30.04 g/100 g,
2.65 mm (1A 22.84 cm/hr MUEIAY 06191570 A1ANUMLILILBYAA (PD), mmwguﬁwmmmau
(TP) Loz m’mgmmsﬁyuﬁum (FC) meldmstgndnquannas luaquanuuduseaia luuanda

Auuaedela

= ] = waAa o 1 A & A Aa o 1
AN 3.2 ﬂ’]!ﬁ;&aEJSU'E;JQ’GﬁJ‘UQ"]@u‘].l’N‘]JﬁZﬂ']TUu/ﬁu3@\‘] 1/]11ﬂ’]ﬁﬂgﬂﬂjﬂuiﬁﬂ’qmﬂuuuauﬁﬂﬂllag

lutimsilgnaruTanquanuudusos

Contour Planting as conventional cultivation (CP)
Contour cultivated furrow (CF-AL)
Contour cultivated furrow with ridge covered by Brazil bean (CF-AL+RC)
Contour cultivated furrow mulched Bamboo grass (CF-BgM-AL)
Contour cultivated furrow mulched with Bamboo grass and ridge covered by Brazil bean (CF-BgM+RC)
Isd
Year 2010 CP |CF-AL|CF-AL+RC| CF-BgM-AL | CF-BgM-AL+RC| (P < 0.05)
Organic matter
(OM, g 100g™) 3.25¢c | 2.94c | 4.32ab 3.07bc 4.70a 0.52
Bulk Density
(BD, Mg m”) 1.24a | 1.23a 1.03b 1.10b 1.05b 0.12
Particle Density
(PD, Mg m™) 215b | 2.27b | 23ab 2.3ab 2.42a 0.14
Total Porosity
(TP, m’ 100 'm”) | 42.16d | 45.68c| 55.63a 5251b 56.6a 3.25
Field Capacity
(FC,m’100"'m?) [ 39.85a {32.82bc| 33.86bc 35.86b 31.92¢ 3.35
Aeration Porosity
(AP, m’ 100 'm™) 2.32¢ |12.86d| 21.77b 16.65¢ 24.68a 2.64
Stable Aggregate
(SAD, g 100"'g") 50.2b |53.99b| 60.6a 58.65ab 65.16a 6.52
Stable Aggregate
(SAT, g IOO'Ig'l) 14.96d | 25.45c 31.52b 28.85bc 38.82a 3.45
Mean Weight Diameter
(MWD, mm) 2.61c | 2.65c 3.14b 2.74¢ 3.32a 0.27
Steady Infiltration Rate
(cm hr'l) 5.65b | 8.38b 27.6a 7.26b 28.63a 5.85
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Capacity ,FC ), 1az331a1999319401n138181M01A19A (Aeration porosity ,AP) melalismstaniiy

u
v
%

a v v o 4 1 1 @ an 1
AT tien (CP) nazmitlgnlusosszniaoueysny (CF-AL) lufinnuuanaenunisana Nl
d‘ LY 1 9 G = [ 9
HeannMAulssennlamaasanield CP w30 CF-AL UA1ABUY19GY

o [ wa a1 [ X [ @ I~ 1 a

dvsuauiamaniiniee asumsnaas ¥1laun seduanuilunsaaiaveny
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iﬁ»l“l.lﬂTnQ‘V‘liTﬂﬁ azind Y9y Glmndmmaﬂ Contour
, in Alley Cropping
0-20 BN, NOUMINAADY Planting (CP)
(CF-AL)
mmwmuﬂummmmﬁu
. 1.30 1.26
(Bulk Density ,BD, Mg m-")
mmwmuﬂummaumﬂau
. 2.44 2.42
(Particle Density ,PD, Mg m-")
AMNPANNFUAUIN
L 0.36 0.38
(Field Capacity ,FC, m m-)
ANUNFUNINUAYDIAY
o 0.47 0.48
(Total Porosity ,TP , m m-")
USare1InuMInemoIned
L 0.11 0.10
(Aeration porosity ,AP , m" m-")
o I 1 a
ﬁgﬂﬂﬂﬂ'llllﬂuﬂiﬂﬂ'lﬂsllﬂ\‘lﬂu
4.03 4.56
(Soil acidity ,pH)
WSnadunising
3.37 3.32
(Organic Matter ,OM, g/100g)
Wuavleaesananala
217.16 149.97
(Extractable phosphorus ,Ext. P, mg/kg)
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0.46 2.14
(Extractable Zinc, Ext. Zn, mg/kg )
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10.32 10.24
(Cation Exchange Capacity, CEC, cmol/kg)
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595 - Changing of Soil acidity within 0-20 cm. soil depth
' under different treatments

(@) 500
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Days after lime and fertilizer application
Changing of Soil acidity within 20-40 cm. soil depth
(b) under different treatments
4.45 +
I
o
?) -6-CP
-3-CP+L
- & - CP+OF
-©-CP+IF
395 E’:____@ ,// ~~\\~\\ —— CF-AL
sl S TSLl —8— CF-AL+L
e Tial, A CRALYOF
—8— CF-AL+IF
370 T T T T T T T T T T T T T 1
0 25 50 75 100 125 150 175

Days after lime and fertilizer application

51 4.1 M3fSeuieuseay pH vesau 1uaannuan (a) 0-20 w.uaz (b) 20-40 w3, Meldisms

Y

a A J

Taifu (+1) fJodunisd (+oF) uaz feindl (+1F) TumlasiimsUgniisammuuszaunuunyasnsion

A

(cP) naz Ugnitalusossznianveysny lifwawawu (CF-AL)

-39 -



d‘ 1 d' a ] = Yas 1 ] gl; [ [ 1 A+
M1319N 4.2 ARy pH Al Tur29n210@n 0-20 1Az 20 — 40 cm. ﬂWEJGlG]’J‘ﬁﬂTi‘VIﬂa’E]\W]%‘l“] Glummmmuﬁﬂmmﬂﬁﬂ”umaﬂﬂm

= 3 A a o = o = Y4
5]1!'9\155ﬂglﬂ‘ﬂlﬂﬂjwawa@]ﬂjllﬂﬂ (30 NUIYU 2552 D 20 ANMNUD 2553)

Soil Acidity (pH) at different soil depth(cm),during crop growing in 2009 and 2010
30-Sep-09 19-Oct-09 15-Nov-09 19-Dec-09 23-Jan-10 20-Feb-10
Treatments 0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40
Conventional Planting with No liming and
4.01c 3.90c 4.03c 3.86 4.145¢ 4.10 4.06¢ 3.99 4.10c 3.91 4.09d 3.64
fertilization (CP)
Conventional Planting with Lime application
(CPHL) 4.47b 4.17b 4.43b 4.24 4.48b 4.12 4.38bc 4.12 4.57b 4.20 4.53ab 4.24
+
Conventional Planting with Organic-Fertilizer
4.32b 4.08b 4.33bc 4.19 4.55b 4.00 4.32bc 4.02 4.18c 4.23 4.23c 4.09
application (CP+OF)
Conventional Planting with Inorganic-Fertilizer
4.19bc 4.06b 4.25bc 4.22 4.35bc 4.15 4.22bc 4.21 4.20c 4.04 4.23c 4.07
application (CP+IF)
Cultivated Furrow in Alley Cropping with No
4.40b 4.30a 4.41b 4.36 4.31bc 4.32 4.28bc 4.30 4.39bc 4.17 4.35b 4.23
liming and fertilization (CF-AL)
Cultivated Furrow in Alley Cropping with Lime
5.15a 4.32a 5.06a 4.32 4.72b 4.36 4.62ab 4.21 5.05a 4.30 4.79a 4.25
application (CF-AL+L)
Cultivated Furrow in Alley Cropping with
4.55b 4.15b 4.53b 4.22 4.23c 4.18 4.62ab 4.27 4.52b 4.25 4.47b 4.20
Organic-Fertilizer application (CF-AL+OF)
Cultivated Furrow in Alley Cropping with
4.39b 4.25ab 4.51b 4.40 5.07a 4.32 5.09a 4.20 4.65b 4.25 4.72a 4.20
Inorganic-Fertilizer application (CF-AL+IF)
LSD (< 0.05) 0.25 0.07 0.19 ns 0.17 ns 0.19 ns 0.14 ns 0.09 ns

[ [

WINEIHA: a, b, ¢ 1Az d UL BNBsHANANNUTANNIANA NAUNNEDANSzAUANMFoUS oAz 95, ns e TullanuuanaiunNadaANTZAY

A 4oy
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Changing of Organic Matter content in soil within 0-20
and 20-40 cm. soil depth under different treatments
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- CP+OF 20-40
--- CP+IF 20-40
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Organic Matter content (g/100g)
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Changing Extractable Phosphorus within 0-20 cm.

Cecp soil depth under different treatments
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w43 awdsrloaleTananalaluau Tu $29921W@0 0-20 uag 20 - 40 cm. MeldIzmsa1ey lurrnaauanaims lddurseilelan wudsszezimnumen

a ¢ =)
Harannfa
Extractable Phosphorus at different soil depth(cm),during crop growing in 2009 and 2010
Treatments 30-Sep-09 19-Oct-09 15-Nov-09 19-Dec-09 23-Jan-10 20-Feb-10
0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40 0-20 20-40

Conventional Planting with No liming and

149.70¢ 165.10a 187.73ab 116.71b 219.19b 142.01ab 194.57b 80.05b 244.63b 152.23a 255.34b 110.19b
fertilization (CP)
Conventional Planting with Lime application

171.94b 97.69b 190.03ab 119.22ab 278.09ab 117.27b 231.25a 96.30b 249.84b 112.87b 243.63b 111.32b
(CP+L)
Conventional Planting with Organic-

211.57a 146.61ab 219.21a 147.03a 303.27a 145.83a 229.39a 122.54a 318.06a 145.07a 323.97a 145.16a
Fertilizer application (CP+OF)
Conventional Planting with Inorganic-

194.18ab 113.75ab 179.78ab 112.66b 284.04b 59.02d 217.46ab 67.71c 241.35b 94.71b 214.83c 88.44c
Fertilizer application (CP+IF)
Cultivated Furrow in Alley Cropping with

127.46¢ 36.53¢ 148.56b 74.97c 168.95¢ 94.50bc 164.17b 85.26b 202.04c 100.13b 194.45¢ 95.48bc
No liming and fertilization (CF-AL)
Cultivated Furrow in Alley Cropping with

129.34¢ 51.79bc 154.76b 69.23¢ 172.98¢c 90.24¢ 193.41b 122.34a 183.04c 116.84b 188.02¢ 106.14b
Lime application (CF-AL+L)
Cultivated Furrow in Alley Cropping with

136.09¢ 45.73¢ 142.67b 53.85¢cd 169.45¢ 59.73d 190.62b 71.40bc 201.18¢c 83.63¢ 198.86¢ 82.82¢
Organic-Fertilizer application (CF-AL+OF)
Cultivated Furrow in Alley Cropping with

182.20b 21.23¢c 173.41b 45.21d 168.93¢ 67.72d 217.78ab 80.99b 213.78¢ 71.72¢ 221.28bc 69.71c
Inorganic-Fertilizer application (CF-AL+IF)
LSD (< 0.05) 30.94 20.79 45.48 29.02 38.35 25.61 34.75 21.38 35.52 22.46 34.27 17.03
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The effect of using Zinc sulfate with height of lablab bean
under different treatments
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Culturalpractices, lime and fertilizer applications
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Nutrient in plant
Total P (mg/kg) Total Zinc (mg/kg)
Zinc Non Zinc Zinc Non Zinc
Treatments application application application application

Conventional Planting with No liming and

3289.9 2845.4 25.35 29.36
fertilization (CP)
Conventional Planting with Lime application

3143.9 2932.5 34.13 35.01
(CP+L)
Conventional Planting with Organic-Fertilizer

2635.8 2407.4 29.7 3291
application (CP+OF)
Conventional Planting with Inorganic-

3117.2 2872.7 40.38 58.59
Fertilizer application (CP+IF)
Cultivated Furrow in Alley Cropping with No

3856.2 2826.9 53.36 57.38
liming and fertilization (CF-AL)
Cultivated Furrow in Alley Cropping with

3497.1 2914.4 52.37 58.27
Lime application (CF-AL+L)
Cultivated Furrow in Alley Cropping with

3023.9 2740.6 27.05 63.47
Organic-Fertilizer application (CF-AL+OF)
Cultivated Furrow in Alley Cropping with

3677.2 2717.5 37.04 59.39
Inorganic-Fertilizer application (CF-AL+IF)
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Date Red Clayey Sgil, Alluvial Complex, Nam Pong Series,
Mae Sa Mai Mai Ai Mae Jo
TCU Manual TCU Manual TCU Manual
1/day/plot
22-Mar-53 0 17 0 28
23-Mar-53 24 20 0 10
24-Mar-53 65 20 75 10
25-Mar-53 57 14 74 6
26-Mar-53 47 6 4 6
27-Mar-53 32 12 17 11
28-Mar-53 68 12 19 10
29-Mar-53 31 12 23 10
30-Mar-53 46 13 13 ﬁlg]’a'ia‘ﬂ qijaua 12
31-Mar-53 25 28 24 A i 29
AAIPUAADUNIN

1-Apr-53 51 16 23 17
2-Apr-53 35 23 13 23
3-Apr-53 0 22 23 24
4-Apr-53 27 23 24 24
5-Apr-53 0 13 0 16
6-Apr-53 25 27 24 24
7-Apr-53 37 23 63 24
8-Apr-53 0 20 79 19
9-Apr-53 24 24 0 25
10-Apr-53 15 27 4 27
11-Apr-53 27 18 8.5 18
12-Apr-53 8 22 12 21
13-Apr-53 25 24 0 24

SUM 669 436 523 418

4 [
A, WIMUngaveInzan
y e A A o 4 4
WINHAAAVDINTHAI NN NLDIUN 20 1B I8U 2553 naaalua1s1ei 5.2
1 = 1 =Y 90’ 1 1 %}’ [+%)
WUN1UAY Alluvial Complex (IMi187719a11) MAUUBIBUAZANIING (MF1833U) 11AUNTD 1Hin
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Mmiinvesdungran i lae TCU Iihminunnin e MfSnamslfinlaeszuy Tcu 4
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11NN 9de9lTu1l5935 ¥ Tae TCU ol
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5NN 5.2 UnaAveINHa

Red Clayey Soil, Alluvial Nam Pong
Mae Sa Mai Complex, Mai A1 Series, Mae Jo
plants TCU  Manual TCU Manual TCU Manual
wet matter(gplant)

1 777 400 685 890 690 825
2 244 310 1,080 915 690 570
3 527 361 940 625 430 735
4 544 402 810 715 1,050 600
5 512 456 1,030 960 1,190 770
6 403 441 1,070 810 710 590
7 409 401 975 915 515 400
8 653 410 785 925 930 510
9 570 489 1,260 800 935 985
10 635 301 755 720 1,110 1,025
11 405 416 520 1,030 800 760
12 570 490 265 335 650 775
13 659 396 1,110 1,140 1,185 1,000
14 495 388 840 310 935 710
15 536 445 1,290 670 790 1,055
16 510 450 505 950 1,010 440
17 625 457 410 840 1,450 800
18 506 432 750 940 620 860
19 511 322 670 970 710 980
20 650 282 1,035 1,000 810 915
21 191 291 710 1,220 690 760
22 440 388 950 420 625 1,070
23 621 297 1,140 920 800 860
24 - 377 1,150 890 715 815
Mean 522 392 864 830 835 784
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Y H Y
A13190 5.3 USanimidleszuuldii 2 sz
Y

i TWhdrercu  Whhédaeile  Thdrercu  Whhédaeile
ans/ U ans/ U .U .U
13-Jul-09 0 0 0 0.0
14-Jul-09 72 0 18 0.0
15-Jul-09 0 0 0 0.0
16-Jul-09 74 52 18.5 13.0
17-Jul-09 0 0 0 0.0
18-Jul-09 0 67 0 16.8
19-Jul-09 72 0 18 0.0
20-Jul-09 0 67 0 16.8
21-Jul-09 0 45 0 11.3
22-Jul-09 70 34 17.5 8.5
23-Jul-09 0 62 0 15.5
24-Jul-09 0 0 0 0.0
25-Jul-09 0 34 0 8.5
26-Jul-09 75 39 18.75 9.8
27-Jul-09 0 27 0 6.8
28-Jul-09 0 56 0 14.0
29-Jul-09 74 22 18.5 5.5
30-Jul-09 0 33 0 8.3
31-Jul-09 0 31 0 7.8
1-Aug-09 74 46 18.5 11.5
2-Aug-09 0 49 0 12.3
3-Aug-09 0 50 0 12.5
4-Aug-09 0 49 0 12.3
33U 511 763 127.8 190.8

60



1 Y Y
5U7 5.7 namalSuams Idihazauvesms 19 2 530U 1Heuny potential

.. ' Y? Yy A qud ' vy v
evopotranspiration Wa1l31n931 M3 liihaeualeinnniimsIniiaie TCU 49.29%

]
th
o

200
——Byv TCU
——Bv Hand

150 cunm ETo

100

Commulative Irrigation, mm

th
<

18-Jul
19-Jul
20-Tul

1-Tul
22-Tul
23-Tul
24-Tul

S-Jul

6-Jul
27-Tul
28-Tul
29-Tul
30-Jul

A
"
-

5UN 5.7 Pmnamsldhazan szrineiui 13 nsngiau — 4 Aamaw 2553

Y
A, Wnundae

1] ]
LY 9 v A

90} v 1 d 4 a {
hminaavoIRnsauiune e Ui 6 Faian 2553 uaasluasnen 5.4
v 3

Y o Y Aax 2’,

1] = g’) =) 9O} u %
wunluauns 3 au dinvesdunigsiuenas v 13 2 szuulndifesiu

A o o v YA
ATNN 5.4 UIUUNTAUVUDINNUNIU

Q

Doi Pui Series, Alluvial Complex, Nam Pong Series,
Mae Sa Mai Mai Ai Mae Jo
2 m-row
TCU Manual TCU  Manual TCU  Manual
wet matter(g/plant)

1 2,300 1,900 1,100 1,700 3,000 3,500
2 2,200 2,500 1,900 1,700 2,400 3,200
3 1,700 2,400 1,900 2,100 3,100 3,300
4 2,100 2,600 1,200 1,300 3,600 3,500
5 2,200 3,300 1,200 1,700 3,200 3,000
6 1,900 1,900 1,200 1,600 3,050 3,800

Means 2,067 2,217 1,417 1,683 3,058 3,383
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