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Nakarinthip Putthasit 2007: Reduction of Phosphorous Fertilization for Growing
Japanese Cucumber (Cucumis sativus L.). Master of Science (Agriculture), Major
Field: Soil Science, Department of Soil Science. Thesis Advisor: Mr. Somchai

Anusonpornpeam, Ph.D. 99 pages.

The study was undertaken in the greenhouse on Udic Haplustept soil that had high pH
status and high residual available phosphorous. The trials were located in the area of Huai Luek
Royal Project Development Centre, commencing from June 2006 to April 2007. The aim was
to seek suitable fertilization for growing Japanese cucumber in this particular soil, especially in
the case of P reduction. Randomized Complete Block Design was employed for all

experiments. Fertilizers were used in the form of fertigation.

Results showed that the highest fresh yield of 436.2 kg rai’ was gained from the
treatment using one half of the amounts as applied in the control (328.6 kg rai’ fresh yield)
whereas the control’s yield was also lower than those applying lower and no P (373.2 and 339.3
kg rai fresh yield, respectively). There was, however, no statistical difference among
treatments. In addition, major plant nutrients taken up by Japanese cucumber had no correlation

with different rates of fertilizer application.

According to the results, the reduction of P could not give the highest yield of
Japanese cucumber but economically seems to give a satisfactory yield when compared with
recommended rate of P. Thus, it would result in reducing the further accumulation of P.
Suitable fertilizer rate and ratio for growing this plant still need be adjusted in this type of soils.
Minor and macro nutrients may largely have played important role in the growth and yield of
this plant because high residual available P, K and Ca contents with high soil pH level might
restrain the availability of Zn, Fe, Cu and Mg, and possibly produce an irregular growth of this

cucumber.
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Reduction of Phosphorous Fertilization for Growing Japanese Cucumber

(Cucumis sativus L.)
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Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Order: Violales
Family: Cucurbitaceae
Genus: Cucumis L.

Species: Cucumis sativus L.
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] I
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] I~
WU Citrulla, Cucumis, Luffa, Lagenaria, Cucurbita )10 Sicyoideae Lﬂus?fu
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a aa Y v dy
HANDA TAgyatls 1nTaNInade Ida il
] J
1059 1 817 15-18 . idurguana 2.5-3 . Hans
1 4 <
1059 2 817 15-20 1. i dUrIgUInNa1e 3.0-3.5 ¥u. Wadelantioy
A <} 1 A Ao ad 9
(N5A U BN HaININIA 1 1ag 2 vina|anndi eu1n nieldmiianiios

< [l o Aa H
1n5A R watan walvalisesnoatanu viedadieann
5. myynnerluveslfiidms
a 4 wAa
5.1 MIAATIEHANIANIINIENIN

a 4 a . . . . . as 4
AUATIENNTNTENYVDIDUNIAAU (particle size distribution) Tae33 lulad
. . Y o ] ¥ a 4
(pipette method) (Kilmer and Alexander, 1949) udniman 1dannsdasgiuiuanuea
dy a ~ = [ :/1 ; a o [ a
Uszanitoau lagnmslSeuieunusuilony MUNUNUDINTENTWUINHATANTTIOINTN

(USDA textural class) (Soil Survey Division Staff, 1993)

52 MIanIzHananail
Aaaa a 9 g’ [ [ a [ g’ LY
5.2.1 UnTe1ve3au (soil reaction, pH) Tasldiin ludasidrvauaotinmny 1:1
a 1 I'4
wazauseasazate InuneaiFeunae l5A (National Soil Survey Center, 1996; Soil Conservation

Service. 1984) Taf1IaglHin5osioTn1lgne1au (pH meter)
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522 ﬂ?mmﬁum’%’ﬂ%’miuﬁu (organic matter) 1933 Walkley and Black (Walkey

9
v A

and Black, 1934) funm Iaeldgasasil

Organic matter (%) = %Organic C x 1.72

523 Usualulasmuiaua (total nitrogen) 1ae7%5 Kjeldahl method (Jackson,

1958, Wertlduazasny, 2542)

524 Usnaleavlesanidlulss Tead (available phosphorous) 1933 Bray I 118

a d (a a (%
1n3121 S 183 colorimetric (Bray and Kurtz, 1945) 1az 3af38 Spectrophotometer

525 UsaTnunaiFeuiana’ld (extractable  potassium) Iagn1sanaAfeY
A { g o a
weu TutionozFman Nty 1N niunais pH 7) (Pratt, 1965) wazindTualaelsy

Atomic Absorption spectrophotometer (AA)

52.6 USurauaaiBounaniald (extractable calcium) Tagn1sanadle
a \ < Y] a
wenTuHeuezFan ANMANTY 1 N Niilunais (pH 7) (Pratt, 1965) Sa1/5u1a Tae s Atomic

Absorption spectrophotometer (AA)

527 Usauunii@eunanald (extractable  magnesium) lagn1sanaA2Y
a I g [ a
wen Tuiloverdan ANuYNYY 1 N Milunaa (pH 7) (Pratt, 1965) Jalsuai Taeld Atomic

Absorption Spectrophotometer (AA)

52.8 S Tmfeunanald (extractable sodium) l¥afadleuen Tuiisues Fna
anududu 1N Addunaa pH 7) (Pratt, 1965) SavSuisilagld Atomic  Absorption

spectrophotometer (AA)

5.2.9 Ysunauuananald (extractable bases) ¥9UsznoudlounaFen Luniidey
o a {3
Tnunanden vaz @y Tasaiadlouey Tuiiouordan ANuTNYL 1 N Milunaie pH 7)

(Pratt, 1965) YaSua Taeld Atomic Absorption spectrophotometer (AA)
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5.2.10 fhmmﬂquamﬂﬁﬂmmm%aau (cation exchange capacity; CEC) Taamswe
9 = a A J A = a 9
azaTEJll’t‘)’f)u“]JJﬂﬂ’JEJLLE)iJTiJL“L!fJ?JfJ$%L@i§lﬂlﬂuﬂﬁ1ﬁ LLQZLL‘VIM'VILL’E)NIMLU&?JE]%"BW]?GI@?EJ
2 J A g o ~ Y o
ﬂ"lﬁﬁzﬁ?ﬂi“mﬂﬂﬂﬂﬁ@ulﬁﬂ 10 % 1uﬁﬂ1WﬂLﬂuﬂiﬂ ﬂaumuaﬂmuﬂn%aeu LaINTUIUNN

1A 10poULINVOIAY (Chapman, 1965; Peech, 1945; 1965)

5.2.11 8a313000YANDNAIUE (base saturation percentage) 1ABMITAIUINUIN
1 Aa < A [ 4 = . .
mvelsmannuiwuaiana’ld uazanuquannlaeulosounan (CEC) (National Soil

Survey Center, 1996) f1u7a1 180 ngas

extractable bases x 100

base saturation percentage = —
extractable bases + extractable acidity

v Y
5.2.12 YSuaundefararetir1aluau (Soluble  salts) 1aon133a electrical
conductivity 1ua13aza18AUDNAI (saturated paste) td213an1m s lnihwesansazareau

A electrical conductivity bridge (Richards, 1954)

a d
6. ﬂ1§3!ﬂ§1$ﬁﬁ1q®1ﬁ1iﬁlﬂﬁ‘ﬁ

Y ~

a o oA o w A Aag ' Yy v A
NN TYUAIDYIINNY : u’l@]'3'0fJ’NW“]f'V]LﬂTJ?J’]GLﬁQ\?ﬂigﬂ'IHLlﬁ'JLGU']G]E]‘U‘VI UNNU 70

Jeuiigavgil 70 °
B

@)

o 1 o ' ] 3w
amu@mEmﬁﬂmﬁ’ﬁmmmmuazgﬁﬂﬂuéjaiauwmmuﬂiwmﬂ 40 WY INUAID

e
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o oA A o A a o 3 ) o 2 gy <
‘IUQ\‘]ﬂizﬂ'lE UAZDUAIDYINNEDNATINAUYIAN 70 C ﬂJuL’Ja1 4 G]f')jll\i GN‘i/NVl’Ji]ul,fJuclu

q U

4

desiccators AOUIMFUNDRINTAATIZH (Jones and Case, 1990)

14
6.1 Ysalulasaunaviuae (total nitrogen) go8aa18R1081997Y Digestion mixture
a J a a
(H,S0,-Na,SO,-Se mixture) 1azA312¥ 1115012 10875 Micro-Kjeldahl (Isaac and Johnson,

1976; Bremner and Mulvaney, 1982)

v
6.2 USinarleanesanariua (total phosphate) §98aa18§10819A28 Digestion mixture
(H,SO,-Na,SO,-Se mixture) wazaszrlsualaeds Vanado-molybdate yellow color

(Jones et al., 1990; Mill and Jones, 1996)
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a = =) S A QEJJ 1
6.3 ‘]JiiJ"Iﬂ!IWLmﬁL“BEJiJ UAALKYN UAZUNNULFIUNINUA (total K Ca and Mg) 808
@ ' a L4 a
A019920619A20 Digestion mixture (H,SO,-Na,SO,-Se mixture) waginszmsualaoly
Atomic Absorption Spectrophotometer (Jones et al., 1990; Mill and Jones, 1996)
a Jd v aa
7. MIAATIZHUVIYANMITDA
a J Y 09/' a o aa . .
ﬂlﬂi'IZﬁGUEJ11“61/]\11111@Iﬂﬂﬂﬁ’Jlﬂ313ﬁﬂ31ullﬂ3ﬂi’)u‘ﬂ']ﬂﬁﬂﬁ (analysis of variance)
INOHIANUUANANYOIRITUMINAADIAN q mindoyalauanaialuszaunnudoiui 95%
4 9
Ju 'l Ihideyarunlssuieunianuuana19n19ana Iae e Duncan’s multiple range
A o A o &
tests (DMRT) N3ZAUANUFONU 95% Guullﬂ
8. ﬁi’lTHﬁ!!ﬁ$§$ﬂ$!3ﬁ1ﬁ1ﬂ1ﬁ°ﬂﬂﬁf’)\1

8.1 @0 IUNMIINITNARDY

= A A A S o Y =
8.1.1 MIANHINIATUIY Gl‘;])'Wuﬂiﬁﬂli@uﬂ]@ﬂﬂuslwwu'ﬂﬂﬁﬂfni‘ﬂﬁ')ﬂﬁ')ﬂaﬂ

o IS Y o = @ v A ]
aruatle1ne 8 unoITeIA1) WK IATee 1nl

812  msAnwlutesdfians 1ddeslfianisareaiudisnadu uas

a wAa a 4 a a a 1Y 4
Woulfiamstnsgiiy MaInlgiane) aaginas IH1INIRBINEATAIEAT NTUNN
8.2 F2IANINGTIY

IADUNYUIGU WA, 2549-IA0UILEIEU WA, 2550
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9. Uszleaminmanazlazy
a Y+ @ Yy a < 0 = @ + dy
1. winaadSinamslsdleearesaas]dase dansorunaluladmsianisilet
1 9 1 1 1 9 Y a 9 Y
oenealnunnuasniae 1 Tagvzaaeliinyasnsamnsoaadunumsnanaslaluszay
£
N1

[ v v Y ]
2. gasileminzauaoansuzauildlgnuasnngijuluiui

1 A Aa VY &g 1
3. andlyinsazaunigrearesaluduniunegud Futlumsyisanilyminnu

[ A Aa a |a dy [} a 9 A A
"luﬁuﬂammmammﬁ Luﬂ\ﬁﬂﬂﬂﬁ‘ﬂﬂuMﬂiM1ﬂlﬁ1ﬂu®gu1ﬂlﬂuﬂ’ﬂuﬁﬂﬁﬂ"liW“Iﬁ/l‘]JQﬂ
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1. anym:uazauummﬂﬁluwuwmam

= [ a 491 A Y o a A o A
mﬁﬂﬂymﬂymzmmﬂuiuwummam"lﬂmmumimmum 25 NHENIAN 2549 IﬂEJ
1 a L 4 J Y =X 19 o A o a ]
agmeluusnanuivosgudnan Iasamsralsiaedn wytulneaind druailald

o = v o = ]
FunoFeaan 39raaelval
1.1 anvaznall

= A J v
vinmsAnImaauy a uaalgnuaanngiuaielugudiann Insanisnang
Wgan TagimsAnymideaudeszAuAuEn 2 1wes WU UTNURINA1ITANUEIN
@ @ o a [
seauNzalunae 556 was anvaedugugilszmeai]unny graded upper residual hill
dy A 9 = dy Ay a g' A
anmnuiasud 1931y Tanuaramvesiuniesas 2 Ysuanihwumds)szuna 1,300

a

a a 1 { =~ a [~ a A <
Haawasaed amﬁgumﬁﬂ 27 D3fLsaLs e QN@WﬂTﬁLﬂuL!UU tropical savanna ﬂu‘ﬂﬁﬂ‘ﬂnﬂu
9

[
a a A

Aa =X o Y] a A A d A A = o
auan Lﬂﬂﬁ]Tﬂ’J@]Q@‘Hﬂ”lll!ﬂﬂuﬂﬁﬁmﬁ’lmﬂ‘ﬁuL!,‘]Jﬁ‘I/l3J!,Lﬂaul“l)’ﬂ‘l’iiﬂmlﬂawmlﬂ"lﬁﬂﬂm@
A

£ v v F
I aA o Aa A o

unsnegiunuiudu 9 luauieazBealdiieia aulinsszuieiha mynuguihiaau
1 3’ 9 (% 3‘ gya K 1 1 Aaaa a I [
1hunare m3 lvatwenin szavihladuannit 2 wes mugnsevesduluauuiueg
o 0911 o A A < a Y o I A 1A '
99 (field pH 8.5) Futuiaawilunuy Apk-Bk-Bt audiamnsoswun ldidluaulunquaudes

Udic Haplusteps (mwﬁ 1)
1.2 dugiuInevenan

MMSANIMINAAAUDITZAUANNEN 2 1WaT TAAMTUIEHTINGAAY (soil
Y [
profile  description)  uaadl3lunsianuin wudn dnvuzvesauluiuinaae (site
[l I 09: o Aa a { ] g
characterization) @115 040900 U 8 FURWUAAY (m‘mﬁ 1) faiine Apk1-Apk2-Bk1-Bk2-
a = a A 9 :j 2K A :j A dy
Bk3-Bk4-Bk5-Bt @UUUAN 33 wyuamas damuduiuiiaialdavudadinaialumaes tile
a I a I { @ o {
Auiluauniion Tnseadradunuudoumdenyuuulzlusulassadreiiudoumaouyy
=\ < S a 1 = Qa: 1 a an A g’ =2 A g' A

A TANUUVTIA AIUANENANAIUA 33 sudmuas adll) Faudihaadadiihmalumdes

qu 1 Y v AA Y g} dy a < a ~ a ~ v W
tazFuanvosnidalanurnlduiiiaa edwduaumtetazaumiedunsiaaduny
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9 [
sevinduau Tassauilunuudeumaouyuay dnlgisendaumiitu 8.5 aasantiidaau

9 ]
51]?)‘1JL‘U@'l53ﬁ’)N“ﬁJﬂHLﬂHLL‘U‘UGﬂULmZulimi’]!,ﬁfi)\i

v

4' dy A [ Y v Aa A AA o = d o
MIN 4 gamnnuitazanyueriinaaau lununnmIMsAnyT o qUﬂWﬁlHTTﬂiﬂﬂTiﬂﬁ'N

Y = = = ]
n1Yan 9.L¥YIAN %.!%’8\‘]11’711
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1.3 auiianiamemn tazniu1ealsems

a a a L4 09/’ a
ﬂuUuﬁﬂﬂiZNTm 33 KHUAAT KANITAUATIEUNITUINNTSIYFUBYNIAAY
A 1A qgj dyd dy a I a = aaa a I U Y .
(159N 2) WUN AUTUUTIHOAUT AWM HEY? ‘]_Ij;]ﬂiﬂ"lsllﬂﬂﬂulﬂuﬂ%ﬁ]ﬂ (strongly alkaline)
1 < 1 T o a J 2 491 I a ~ a I J v A I
AN unsA-A1amny 8.5 AuVUaBUA NI uAUYHe) AuTua1eda Iaanudy
1 v v 1 a 1R 3 1 a = dy a 3 a ~

NTIA-ATUNINY 8.5 AIUAUADUAWANAILA 33 L“Bu@m@]ﬁﬁﬁll‘ﬂ Tineauiuauriedunsia

Aaan a 1< 1 [ 09)1 ' <3| 1 1w 1w
‘IJQﬂﬁfJTlef’NﬂuL‘]JuﬂNi]ﬂ@m@ﬂnﬂ%u AANUYUNTA-AIUNINY 8.5 1BUNU

a 4 ~ o Aa dy ~ Y 3 1 A
HaNITUATICHNINLANUDIAIUNUAULAU (19190 3 uag 4) u,ﬁﬂﬂmwmw au

& a A Aa a A v 1 9 = A Ao ] 1
@auuuwuwaﬂﬁzmm 33 IHUANNT uﬂimmaumm@qﬂaumqumm SJW?(EJ@E‘J]?%W’JN

U

=

31.85-42.96 n3uaenlansy anwylumsuanilasuilszquinaeudiagedags (13.02-13.46

wudTuanen landu) USinalearesafidluilse Tomigaunn (492.70-905.42  fladniude

A Aa o 1A

Alans) vaztSina TnunaFeniiluilss Tomigann (122.65-246.16 flaaniudenlaniy)
= 9

Y
druduasuaanaa 33 wuans aell USunadunisiagilunaisdedmin (4.56-18.27

nsuaen lansu) anwylumsuannlasulessuuinihunarsdege Ysmaeaesamily

v
o

Jd @ a ' a
Usz Temiaeisdneganaz luszauauan 165210 udmasiuas a9l woalSuw

o < ¢ A & a g <8
Woavesaiuise Tomhwuau Usua Twunadeuniduilse Tovudrdagaun (34.76-
a A [} 1 a [} 1 a d‘ o = 09/’ = a
158.09  daaniuaenlansu) nanlageagl Auniinisanunivilsnusigeimisay
535UMAE uaauianesmenmenziuilamdemsveu lsvesiniiy 181 iiesand

d" I Aa = & F) 1R
sl uArHe) AU IUUUNY

9
v A

] o a Aa Y
1.4 ¥UIYNITIULUNAU ﬁ'liJ'liﬂfJ‘ﬁ‘]ﬂEJhlﬂ ANU

v W a a J . A a a @ ' ) a A
?UAU (order): auwﬂﬁcﬁaaﬁ(lncepnsol) iesnnanluusnaainaruiuaui

v
a

A o a = @ Y o a a J 143
!illiJ‘WGJl‘Lﬂﬂh'Iﬂﬁl!ﬂﬂiﬂﬂﬂﬁyﬂaﬂul!ﬂﬁﬂ"uEN’JG]QG]HTHLH@@L! LLGl]liJiJ“]fu’ﬁ$ﬁ3J1ﬂ 9 “lJiTﬂg

Tunihdaau

v

[l v Y
WUAVEDY (suborder): Ustept tiloaanaulunsnaniimsdnyinuluwadouiu

d'd dy . =) 1 9 S Y 1 d' 1 9 1 [ qu o A
NUISUBDUANUY UL ustic ﬂf]sluﬁf]‘U‘iJ@l@\‘liJ“lf’NlLﬁ\‘iG]f]!,ua\‘iuluu@ﬂﬂ’ﬂ 90 U NIYIUTANIN
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QileIMALUVOUGY viioliguugiioglurie 1522 seruaaiFoduazgunilugesounas
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nuuana 1ty liny 6 osralsed
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Depth

Particle size distribution

Horizon (g kgil) Textural class
(cm) Clay Silt Sand
Apkl 0-12 572.0 358.0 70.0 clay
Apk2 12-33 594.0 344.0 62.0 clay
Bkl 33-50 432.0 455.0 113.0 silty clay
Bk2 50-71 527.0 303.0 169.0 silty clay
Bk3 71-92 544.0 298.0 158.0 clay
Bk4 92-129 406.0 427.0 167.0 silty clay
BkS 129-165 399.0 448.0 153.0 silty clay loam
Bt 165-210+ 613.0 341.0 45.0 clay
M3 3 ﬂﬁﬁ?mﬁuuazﬁamz‘ﬁmmmimaqﬁuﬁumuiuﬁa}uﬁmam
Horizon Depth Soil reaction Organic matter Total N Aval. P Aval. K
em) HO Kl (g ke’ (gkg) (mgkg) (mgkg)
Apkl 0-12 7.8 6.8 42.96 3.22 905.42 246.16
Apk2 12-33 8.0 6.8 31.85 1.54 492.70 122.65
Bkl 33-50 8.2 7.7 7.71 1.05 36.44 146.07
Bk2 50-71 8.2 6.6 18.27 0.70 16.92 36.93
Bk3 71-92 8.3 7.1 9.10 1.40 6.68 85.57
Bk4 92-129 8.3 7.0 4.56 0.70 15.59 158.09
BKkS 129-165 8.4 7.1 6.31 0.56 15.84 98.06
Bt 165-210+ 8.3 7.1 10.53 0.84 172.4 34.76
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= wa = a A o A 4
M3199 4 audamstanasumaaivesdauaunulunuinaaes

Sum
Depth Extractable base (EB) of Exch. CEC
Horizon BS (%)
(cm) Ca Mg K Na EB Acidity Sum NH,OAc
< cmol kg’ >
Apkl 0-12 942 138 0.63 005 1148 1.99 13.46 21.21 54.13

Apk2 12-33 946 124 031 0.02 11.03 199 13.02 20.46 5391

Bk1 33-50 11.2 0.83 037 0.03 1247 050 12.98 14.94 83.47
Bk2 50-71 747 0.84 0.09 0.02 842 0.49 8.92 17.75 47.44
Bk3 71-92 9.88 0.72 022 0.02 10.84 0.00 10.84 13.68 79.24

Bk4 92-129 5778 0.61 041 0.04 6.84 0.00 6.84 11.24 60.85
BKkS 129-165 539 0.67 0.25 0.04 635 0.00 6.35 10.97 57.89

Bt 165-210+ 5.28 0.59 0.09 0.02 5.98 2.49 8.46 21.66 27.61

1 Aa A (=] A ~ v o 9
NQUAY (great group): Haplustept ieen lulidnyuzaulafannsadasuundn
T A 4 [ 1 [] 1 Qa.ll < . { o 9 ] T A []

Tunguaudu endred sy Tunudua1unds (duripan) N9adnoglunguan Durustepts T
o = 1 aa o a . . = [l o Y g . A a
FUAUAWIUINIUAAYN (calcic horizon) e ldansaswunldiily Calciustepts saslsuw
[ 9 A o A A o 9 (] 1A I 9
E]G]51598ﬁ$ﬂ31ﬂ@11@]3£ﬂﬁq\1mu1/]i]gi]TLLuﬂ!GUWJQGluﬂQNﬂu Dystmstepts Lﬂu@]u

T A 1

NQUANYDY (subgroup): Udic Haplustept: tiiean e luliszuuradszniu e

Q
4 Y

4

FUAUHMTONNFUAUDTNAUAIUAIVANANUFUAU (moisture control section) TR AU
] v ' 4

111 120 Tuluseniing iegungiinszaunnuanAInI 50 IFUAATIINFUHIAUGINT 8

IR ALT A
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= % + d‘ \ £ a S
2. mafAnmImoanNiaiminzandemslinandnunannyi

Q

2.1 aufnvesdunoulgn

a o Aa va o ' a °o < {
Naﬂ1iatﬂ31$ﬂﬂ1ﬁlﬂﬁ1uﬁﬂﬂﬂgm'lm’i"U@ﬂmeEJNﬂuﬂlunﬂmiumiﬂﬂammuﬁ

[

STAUANNAN 0-15 uag 15-30 .udwas uaad 13 lua1sieh s wui algnservesauiiszay

]
[

= a I 1 I Y a A A Yy
AWAN 0-15 Haz 15-30 IsuAAT 1Huamuaniies (pH 7.6-7.8) Ysuaundenazate lanszay
ANWAN 0-15 IsuAATog 1UFI 1.7-2.5 I9FFuudemns Fala1ganinszaunuan 15-30
FUAINAT (1.0-1.6 IAFTIUADINAT) U liTnansznuaenssyan Tavesis  Usuim

S v

a a 3 [ =S A Y [ S 1 1 a o l
aunsgiagluduiisaessauanuanimlnaineany Taslaregluidessring 38.2 uay
3 \ a 3 d! 3 ' % = a :Il d‘ %

65.11 nfuaen lansu Fevaegluszaugategann Ysualulasnusiuiuaiszaunny
an 0-15 wag 15-30 wuawasegluszauiunas Taelil5uuegsznine 0.16-0.34 niune
nlansu (!,’EQJU, 2542; Land Classification Division and FAO Project Staff, 1973) 151
[ o P @ a A '
Woaresaiiiluilsz Teasinszauanudn 0-15 uaz 15-30 wuawas wululSunaiigann
Tagogluiids  539.1-581.4  uaz 398.4-446.0 Haansuniuaen lansuaud1dy Usuw
Tnunendounana lanszauanuan 0-15 uaz 15-30 wudwas Iaegluiide 1.34-1.85 uaz

a 1A @ o w 5 4 { < a = A 4

1.11-1.4 15ua luaden lansuauday sudenldswiuliua Tnumadeniiuilss Toa

1 Aa 2/' [ ) A g 4

(available potassium) 1187 WU AuNIaoITzAUANANTUS N TnmaFouiiluilse T

1 [} d' a = d' (% Y [ 1 a A A a d‘ =

agluszauge vazlsmannafoundanald ludtedauiilsuuge Tasdsmannuiian

o8 1Ny 34.6-36.1 1AL34.4-35.6 15UA Iuaden laniuauany dmivdTuauniliGeun
[ Iy A [ [ = Y A [ aa.z‘ 09; = a

ana latidsuaegluszauge TaslimIndifeenulunidessunuin (4.87-5.42 wudlua

9 (%

aon lansu) dmivlxsReuiana ldeoglunde 1.13-1.71  wudluadenlaniy Feoglu
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Itnandauaenqilu

Msums  pH’  EC” oM’ TotaIN” Avail. P’ K ca® Mg Na¥

NANDI dSm") (gkg") (mg kg (cmol kg )

0-15cm
T1 7.7 2.5 38.20 0.21 539.10 1.64 3590 5.02 141
T2 7.6 1.3 46.20 0.20 574.20 140 34.60 5.02 140
T3 7.7 1.7 47.70 0.19 578.70 1.34 36.00 533 1.38
T4 7.7 1.7 47.10 0.20 586.40 148 3490 5.17 148
T5 7.6 1.7 45.50 0.19 577.80 1.85 36.10 540 1.58
T6 7.7 1.7 43.60 0.20 581.60 1.35 3470 520 1.29

15-30 cm
T1 7.7 1.6 48.00 0.34 446.00 1.36 3440 5.15 1.21
T2 7.7 1.5 46.40 0.16 406.90 1.34 3480 542 1.71
T3 7.7 1.2 40.10 0.26 398.40 1.11 3560 487 1.13
T4 7.7 1.1 46.50 0.16 415.40 1.40 3450 538 142
T5 7.7 1.0 45.10 0.22 398.80 1.32 3500 520 147
T6 7.8 1.0 46.10 0.22 407.60 1.19 3520 521 1.33

1/ Jalae pH meter 1:1 H,0

3/ Walkley and Black method

4/ Kjeldahl method

5/ Bray 11

6/ AR08 1 N NH,0Ac pH 7.0

/9a1ag Electric conductivity bridge 1:1 H,O
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SOIL PROFILE DESCRIPTION

I Information on the site

Profile symbol : HL-2

Classification : Udic Haplustept

Date of examination : 25 May 2006

Described by : Irb Kheoruenromne Somchai Anusornpornp Nakarintip

Putthasit Suphicha Thanachit Nattapol Chittamart
Worachart Wisawapipat Kosol Khenta Salisa Sungviset.
Location : Ban Thai Samakkee Tambon Ping Kong Amphoe

Chiangdao Changwat chiang mai

Elevation . Approximately 556 m (MSL)

Map sheet number : None Coordination : 47 0506424", 21 59394"
Landform

1. Physiographic position : Graded upper residual hill

2. Surrounding land form . Nearly flat

3. Slope on which profile site  : 2% Aspect : 92 Azi

Land use . Vegetables

Annual rainfall . Approximately 1,300 mm

Mean temperature . Approximately 27°C

Climate : Tropical Savanna

II General information on the soil

Parent material : Local alluvium over residuum derived from calcite bearing
rocks

Drainage : Well drained

Permeability : Rapid

Runoff : Slow

Depth of groundwater : Deeper than 210 cm at time of sampling



III Profile description

Horizon Depth (cm)

Apkl

Apk2

Btkl

Btk2

0-12

12-33

33-50

50-71
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Description

Very dark grayish brown (10YR 3/2); clay; moderate fine and
medium subangular blocky structure; soft dry, firm moist,
moderately sticky and very plastic; very few very fine, fine and
medium vesicular and few fine simple tubular pores; many very
fine and very few fine roots; few fine cracks, few traces of dead
roots, very few fine variegated sand; strongly alkaline (field pH

8.5); clear, smooth boundary to Apk2

Dark yellowish brown (10YR 3/4); clay; moderate medium and
coarse semi-angular blocky structure; very hard dry, very firm
moist, moderately sticky and very plastic; few faint clay coats on
faces of peds and pore walls; few very fine, very few fine,
medium vesicular and few fine simple tubular pores; very few
very fine roots; few traces of dead roots; few fine cracks; few faint
pressure faces; strongly alkaline (field pH 8.5); clear, smooth

boundary to Bkl

Brown (10YR 4/3); slightly gravelly clay; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly
firm moist, moderately sticky and very plastic; common faint clay
coats on faces of peds and pore walls; common very fine, few
fine, very few medium vesicular and few fine simple dendritic
tubular pores; practical no roots; few fine angular calcite bearing
rock fragment; strongly alkaline (field pH 8.5); clear, smooth

boundary to Bk2

Dark yellowish brown (10YR 4/3); clay; moderate fine and
medium subangular blocky structure; slightly hard dry, firm

moist, moderately sticky and very plastic; common faint clay



Btk3

Btk4

Btk5

Bt

71-92

92-129

129-165

165-210+
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coats on faces of peds and pore walls; common very fine, few fine
medium vesicular and few fine simple tubular pores; practical no
roots; few broken mollusk shell fragments; strongly alkaline (field

pH 8.5); clear, smooth boundary to Bk3

Yellowish brown (10YR 5/4); clay; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
moderately sticky and very plastic; common faint clay coats on
ped faces and pore walls; very few very fine, common fine, few
medium vesicular, very fine simple and dentritic tubular pores;
practical no roots; few broken mollusk shell fragments; few traces
of dead roots; few quartz fragments; strongly alkaline (field pH

8.5); gradual, smooth boundary to Bk4

Yellowish brown (10YR 5/6); slightly gravelly clay; moderate
fine and medium subangular blocky structure; slightly hard dry,
slightly firm moist, moderately sticky and very plastic; common
faint clay coats on faces of peds and pore walls; common very
fine, fine, few medium vesicular, common very fine, fine simple
and dendritic tubular pores; practical no roots; few large calcite
bearing rock fragments; strongly alkaline (field pH 8.5); gradual,

smooth boundary to Bk5

Yellowish brown (10YR 5/6); slightly gravelly clay; moderate
fine and medium subangular blocky structure; slightly hard dry,
slightly firm moist, moderately sticky and very plastic; common
distinct clay coats on pore walls; few very fine, common fine, few
medium vesicular and common very fine simple tubular pores;
practical no roots; common calcite bearing rock fragments with
various sizes ranging from 1-5 cm.; few faint pressure faces;

strongly alkaline (field pH 8.5); clear, smooth boundary to Bt

Very dark grayish brown(10YR 3/3); clay; moderate medium and

coarse subangular blocky structure; hard dry, firm moist,
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moderately sticky and very plastic; common distinct clay coats on
faces of peds and pore walls; very few very fine, fine, medium
vesicular and fine simple tubular roots; practical no roots; few
fine cracks; few trace of dead roots; few faint pressure faces;

strongly alkaline (field pH 8.5).
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d‘ BZ a A o = [ + o A
MmN 1 auidvesdanudsgms lunlasnimsAnyimsanijeeanesan

mzauaems iranaauasn Q1 (neuilgn)

Bo
Ne
N

sums  pHY  ECY oMY TotalNY Avail. P K¥ ¥ Mg Na¥

NAND (dSm") (gkg") (mgkg) (cmol kg')

0-15 cm
P1 7.7 1.97 46.45 2.87 74492 1632 2323 592 4.6
P2 7.5 1.26 71.20 3.01 1254.12 1091 23.18 6.28 4.99
P3 7.6 1.03 90.48 2.45 709.43 10.54 23.14 4.85 492
P4 7.9 0.76 62.92 3.22 571.97 821 2506 565 4.83

15-30 cm
P1 7.6 1.39 48.97 2.45 1066.85 18.04 2242 6.13 5.12
P2 7.7 1.25 48.97 2.10 1066.85 17.66 20.80 5.56 491
P3 7.6 0.62 49.67 175 538.66 10.35 21.64 454 4.96
P4 7.7 0.79 49.67 1.82 538.66 8.98 2032 432 5.07

1/ Jalae pH meter 1:1 H,0

2/ 3alay electrical conductivity bridge 1:1 H,0O
3/ Walkley and Black method

4/ Kjeldahl method

5/ Bray II

6/ @7AA10 1 N NH,0Ac pH 7.0
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ditlu (nsa 1 uaz 2)
AZUMs wanaAhTnag WAt
NAADA (AT/AU) ATansu/19) (AT/Au) Mlansu/19)
P1 74.80ab 139.11ab 2.63ab 4.89ab
P2 50.63bc 94.20bc 1.92bc 3.58bc
P3 75.21a 139.88a 2.93a 5.55a
P4 43.13c 80.21c 1.65¢ 3.08¢c
F-test * * * *
% C.V. 26.03 26.03 27.03 26.97
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MmN 4 USunasmerisazanluluuazwa delimsldijeveanosaludasiag o

Y5 luTaseu Usmnaeaosa Usuna Twuneaden
A5UNMITNADDY ‘v"’?wm (%) ﬂzqmm (%) ﬁwm (%)
Ty Ha Ty 0 Ty W
Pl 4.96 3.39 0.70 0.73 3.60 4.59
P2 5.07 3.34 0.71 0.78 3.87 4.91
P3 5.31 3.15 0.72 0.75 3.81 4.71
P4 5.62 3.01 0.70 0.70 3.90 441
F-test NS NS NS NS NS NS
% C.V. 10.15 7.49 2.66 14.03 11.19 14.02

wngg NS aunag lulinnuuanaaneada

d‘ 1 1 1 L & v a ::‘l tﬂl =\ 1 [ 3
MINWUINN 5 FIuaNIzHINMIjenuranaauasn N uelmslaileweanesaludn

fuaneai
fMFuM3 WM HAHAN YANIHANAN Mile Auayam
LGN a9 el swawls)  @wls)?’  wawda )
Pl 139.1 187.6 3720.0 2116.33 1603.67
P2 94.2 1143 2454.81 1919.68 535.13
P3 139.9 148.8 3541.75 2312.92 1228.83
P4 80.2 1732 247031 2706.16 -235.85

11059 1 1Az 2 5110 lansuag 20 1M
21050 U 5IAURae0 lansuag 2.50 1N
3 v Tagldsiandegse 820 vwso Alansu TuTusenTuiienvlemua 1,200 vn/25

Alansu Tnunaden lwasa 650 VIN/50 A lansy



85

--- ¢ - yamwanansu(wn/19)

= 4000 . —a— anils (/15
{ ~\. ‘~”‘ ~

; | ’.\‘ ’,” \'~~

= 3000 ‘\'/./-
@& 2000

<

<

Z 1000 -

(e

@3

= 0

1 2 3 4

U

ASUNMINAAY

d' 1 1 k4 a v W 1+ AAq Y 1 o w
MAUNUINN 2 t’f’JuGINGIJ’ENiNJ]lWUENWawﬁﬁﬂﬁ\iﬁﬂﬂﬁJﬂlﬂuﬂiﬂfclul!@]ﬁgG]'ITUT‘HTI/]@@?N

nSeuieudanijevieanosa



86
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mnzauaemsgnuanntfu (neuilgn)

Bo
Ne
N

5ums  pH'  EC®  OM’ TotalN" Avail. P* K* Ca® Mg" Na¥

NAND (dSm") (gkg") (mgkg) (cmol kg')

0-15 cm
K1 7.8 1.91 49.03 1.96 102693 10.59 9.54 282 195
K2 8.1 1.40 62.42 1.54 1708.46 15.57 20.56 6.46 1.13
K3 8.0 2.39 49.51 2.31 1169.29 14.21 21.03 6.26 0.97
K4 8.0 1.89 50.44 1.89 538.66 10.25 18.87 493 1.20
K5 8.0 1.46 48.32 1.89 538.66 9.70 26.16 6.02 1.41

15-30 cm
K1 7.9 0.59 50.49 1.96 473.25 1575 21.72 636 1.21
K2 7.8 0.54 49.03 2.10 780.87 13.13 2120 6.29 0.99
K3 7.6 1.37 45.87 1.89 538.66 9.13 2428 585 0.89
K4 7.8 1.95 49.52 1.75 744.92 897 21.10 527 138
K5 7.4 0.46 57.44 1.68 74492 1026 18.23 5.03 1.05

1/ Jalae pH meter 1:1 H,0

2/ 3alay Electric conductivity bridgel:1 H,O
3/ Walkley and Black method

4/ Kjeldahl method

5/ Bray 11

6/ AR08 1 N NH,0Ac pH 7.0
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MawuInd 9 USinasigemsazanlulunazma WelimslaileTwunaFeulusasia o

Y5 lulaseu Usmnavloaesa Usuna Twunendeon
A5UNTNADD ﬂzqmm (%) ﬁwuﬂ (%) ﬁwm (%)

Ty 0 Ty Ha Ty W

K1 5.07 3.93a 0.95 0.82 331 5.13
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%C.V. 13.03 14.74 7.84 13.66 17.79 13.66
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2/ 6/ 6/ 6/ 6/

@sums  pH'  EC®  OM” TotalN' Avail.P” K* Ca® Mg" Na¥

NAND (dSm") (gkg") (mgkg) (cmol kg )
0-15cm
N1 7.8 1.09 46.00 0.24 709.43 10.81 20.86 5.65 1.15
N2 7.9 2.64 56.89 0.20 69192 11.78 19.60 5.04 2.52
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15-30 cm
N1 7.6 0.76 48.30 0.15 709.43 9.89 1941 5.09 1.05
N2 7.7 0.99 56.03 0.23 76290 11.81 22.89 577 248
N3 7.8 1.75 57.13 0.25 886.97 11.00 19.74 490 3.66
N4 7.8 0.44 49.22 0.23 840.80 13.27 2194 583 4.02
N5 7.7 0.63 46.47 0.20 809.40 991 2238 533 3.85

1/ Jalae pH meter 1:1 H,0

2/ 3alay Electric conductivity bridgel:1 H,O
3/ Walkley and Black method

4/ Kjeldahl method

5/ Bray 11

6/ AR08 1 N NH,0Ac pH 7.0
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N2 72.70 135.20 2.80 5.30
N3 91.70 170.50 3.20 6.00
N4 63.30 117.80 2.40 4.40
N5 100.40 186.80 3.70 6.90
F-test NS NS NS NS
%C.V. 36.62 36.62 34.70 34.68
HIETA) NS i mundelifianuuandaneada

4 H 1
wud 115 dgnuasnngtjusiuau 1,860 Au



94

maewni 14 Usunasnemsazanlulunagwa delimsldileluTasnuludsasian g

Y5 lulasiu Usmnavloaesa Usuna Twuneaden
MIUMINADDI e (%) Farua (%) Fanua (%)
Ty 0 Ty 0 Ty 0
N1 5.91 3.17 0.66¢ 0.73 422 4.60
N2 5.99 3.65 0.66¢ 0.84 4.03 5.27
N3 6.27 3.30 0.67bc 0.78 4.16 4.91
N4 6.17 3.21 0.69ab 0.78 431 4.89
N5 5.84 3.23 0.74a 0.70 3.91 438
F-test NS NS * NS NS NS
% C.V. 8.53 7.49 5.04 9.84 5.71 9.84
ML) Aundeaundluneduliieriufiamnddaedsnysimiousul

[

1 o aaa A o J 3 4 an
UANANNU NNADANTEAUANNIBOUU 95 weosiwua Iﬂﬂ’!‘ﬁ DMRT
1 A 1 [ ' A v o w aaa [ A o J 3 4
* AURAYUANA NN U WU UITIAYNNADANITZAUANUIFONU 95 Lﬂf]il“]ﬂlﬁ

NS aunaslulianuuanaanaaan



95

Y] a

d’ 1 1 1 1 H A (2 +
AT NHUINN 15 ﬁ")uﬁ1\15$1ﬁ’31\1ﬂ1ﬂEJﬂ‘lJNﬁNa@]uﬁx‘lﬂ’JTiLlﬂucluﬂ'liﬂﬂaﬂﬁﬂﬁi'lﬂﬂ

]

T Tasufimunz e
MM Howaa HONAR  yafHaNan3IY Ay Amaayan
naaes  (n.asls)'  (n.a/le)? @n/13) @m/19)?®  wawda (umn)
N1 187.2 229.8 4892.19 2116.33 2775.86
N2 135.2 187.6 3642.50 168.34 3474.16
N3 170.5 210.8 4464.00 336.68 4127.32
N4 117.8 182.9 3270.50 505.02 2765.48
N5 186.8 212.7 4799.19 673.36 4125.83

11050 1 1ag 2 51910 lansuag 20 11N
2 15U 51A1Raen lansuag 2.50 11N

3 dnmlaeldsmnilegise 820 1/50 filansu

--- ¢ - yamwanaasy (11n/19)

;u'? 6000.00 — —8— die @nn/'19)
= L 2
z = i
2 4000.00 - et
° »
(=3
£ —
g 200000 -
&
S
0.00

MSUNITNAA B

q' [ ] 9 a v @ L & dd‘ 9. [ -+
MUAUINN 6 ﬁ’!u@nﬁ‘ﬂ@ﬂiiﬂulﬂsllﬂ\iNi;‘lNaﬁﬁﬁ\ﬁ’iﬂﬂ"lﬂfllﬂﬂﬂi%il!ﬂﬁﬂﬂﬁ@ﬂ@@]ﬁT]J‘EJ

TuTasnunmange



a Y o o 1 ~Aq Y a o wa A a
MINNHUINN 16 UDIINANN il [V]Glalf(luﬂ’]jﬂigluujgﬂuauuﬁﬂ’l\uﬂu (LEHJ, 2542, Land

Classification Division and FAO Project Staff, 1973)

Y
1. ﬂgﬂiﬂwawu (Soil reaction) (AU : 1 MINY 1:1)
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LA (rating) Nae (range)
I .
HUNIATUUTNN (extremely acid) <4.5
Wunsadainn (very strongly acid) 4.5-5.0
Wunsada (strongly acid) 5.1-5.5
H1unsAluNa1e (moderately acid) 5.6-6.0
dunsadniles (slightly acid) 6.1-6.5
Tunans (neutral) 6.6-7.3
I 1 3 Y . .
uaaantios (slightly alkaline) 74-7.8
Lﬂudnﬂwuﬂmq (moderately alkaline) 7.9-8.4
Wuaeda (strongly alkaline) 8.5-9.0
Huaedaun (very strongly alkaline) >9.0

2. BUNTYIN f) (Organic matter)

F2A1 (rating)

N (range)

(gkg)
&0 (VL) <
1 (L) 5-10
§1hunats (ML) 10-15
thunan (M) 15-25
g9t unae (MH) 25-35
93 (H) 35-45
N (VH) >45




k4
3. 5w luTasnunamua (Total nitrogen)
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F2A1 (rating)

Nae (range)

@‘imm (VL)
1 (L)
1hunae (M)
19 (H)

9110 (VH)

<0.25

0.50-0.75

0.75-1.25

1.25-1.75

>2.25

4. USmamlearesandluilss Teamd (Available Phosphorus) (Bray II)

FZA1 (rating) nee (range)

G‘imm (VL) <3

(L) 36

&1hunats (ML) 6-10
thunan (M) 10-15
g9t unae (MH) 15-25
94 (H) 25-45
gau1n (VH) > 45
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5. wananala (Extractable bases) (NH,OAc)

3¢ (rating) Wy (range) (cmol kg'l)
extr. K extr. Ca extr. Mg extr. Na
éimm (VL) <0.2 <2.0 <0.3 <0.1
&1 (L) 0.2-0.3 2-5 0.3-1.0 0.1-0.3
1una1s (M) 0.3-0.6 5-10 1.0-3.0 0.3-0.7
a3 (H) 0.6-1.2 10-20 3.0-8.0 0.7-2.0

g0 (VH) >1.2 >20 > 8.0 >2.0
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