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Pineapple Grown on Chiangsaen Soil Series with Different Terrains
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Abstract

For properly nutrient management and sustainable ‘Nang Lae’ pineapple production, this study
aimed at evaluating soil fertility and leaf nutrient concentrations of the pineapple grown on Chiangsean soil
series with different terrains (Ce: Very-fine, kaolinitic, isohyperthermic Typic Kandiustults). Plot 1 located on
higher area with more slope gradient than Plot 2. Each plot, 60 samples of soil together with leaf were
collected. The results revealed that in most the cases, Plot 2 on the lower area with more gently slope,
contained somewhat higher soil nutrients than those presented in Plot 1, though their fertility rates were
low to medium ranges. Among them, only soil reaction (pH), organic matter, extractable sodium, iron and
zinc differed significantly. Plot 1 had more acidity of soil reaction (pH) than Plot 2. They had more or less
similar in electrical conductivity (EC) and organic matter. Available phosphorus and extractable bases of
both plots were evaluated in low to moderate rates. Whilst, the extractable cationic micronutrients were
high rates, in most. Different terrains of pineapple plots had no effect on nutrient concentrations of
pineapple leaf. The concentrations of calcium, sodium and manganese of both plots and iron of Plot 1
were in “adequate” ranges. The iron concentration of Plot 1 was higher than an adequate range. In case
of leaf N, P, K, Mg, Cu and Zn concentrations, both plots were lower than adequate ranges. Because
chemical fertilizer application is undesirable for the owner, thus, dolomitic limestone together with organic
materials should be added.
Keywords: soil fertility evaluation, ‘Nanglae’ pineapple, Chiangsean soil series
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1nnILUas 2 VlﬂﬁENLL‘UaJLLEJﬂE)EJﬂR]’]ﬂﬂwﬂ’g‘c‘JLﬁu%Nmﬁ’limu ‘1/1aaaauﬂanawuwumaﬂmqum fwaituil 2
13 (was Duaz 213 1 9 (Was 2) lmmﬁaiwmﬂamawwaﬁ Lazdulyan LLmiaaaﬂuuUﬂﬂumanaUUuim 2
ada mawamsl,ut,maul,maﬂmﬂu 1 mu/fJ wiasdi 1 Lﬂmﬂswmmmm druudasd 2 §lidandn

nMsiiuuasiAseufla819fuY mumammummummaﬂ 0-20 mummm seulausudulssn n1sugn
auﬂvieﬂ,mmaqL‘Uuu‘ummﬂ mmumamqmumﬂmumaamﬂum 2w daty 1 mamamus’;mﬂmmﬂauﬂvsm aq
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’Jmiwvmgﬂimmu (pH) (Blackmore, et al., 1987) m3tlwivesansazarevesiu (EC) (Rhoades, 1996) lagld
Bn3AIUTENINAY : W1 WU 1:1 BuvSedng (Organic matter) 3LAT1MLALTS Loss on ignition (LOI) Uones Jr.,
2001) Woanesaiduusslev] (Available phosphorus) 1ne33 Bray Il §hs1duvesiu : thenadn witdu 1:10 1h
awamwléﬂﬂwﬂwmmaLwamﬂimmmamiaimms Ammonium-molybdate ascorbic acid wazalneia3 g
spectrophotometer AINENIAAY 882 DRISITRITE (@ilm51, 2555) ﬁ]aﬁmﬂi”’«amﬂwaﬂﬂlm Extractable cationic
micronutrient: Fe, Mn, Cu, Zn) Imﬂfummaﬂm 0.005N DTPA pH 7.3 8951dU38WI6U mmaﬂm Wiy 1:2 11
FafiarlaluTadeinses Atomic absorptlon spectrophotometer (amsw 2555) L‘Uﬁﬂ/]aﬂﬁﬂ,ﬂ Extractable bases:
K, Ca, Mg, Na) lagnisanafunie 1 N NH,OAC pH 7.0 U1& 99 an Talaluinnaeia3 99 Atomic absorp‘uon
spectrophotometer (#3751, 2555) LLmUsvLuummqﬂmmgimmamuimamm%mmﬂimwwmw AU (Table
Appendix A)

ASLAULASIAS BUA 199 ety vivlududy mmm §urmsgau (Mills and Jones Jr., 1996)
(Leaf D in Figure 1) mﬂmuauuummﬂumamﬂmu (ﬂ(ﬂﬁ’s‘lmLUUL‘L!E]LEJE]ﬁ“ZJ’]’JUinmIﬂuIU@E)ﬂ mmwmaalﬂm
mmaumﬂiﬂaLszmmamﬂium wEFageringuy LLﬁ?U’]l‘UE]U‘W@m‘ViﬂM 70 E]ﬂﬂ’]leJaL”UEJa Hunan 72 $lus wde
quureain Sufimimiutudiualiasden m"LUumswumLﬂswuﬁluimmumwm (Total Nitrogen) lngtiousae
Conc. Sulfuric acid mawléﬂ,ﬂﬂau (Kjeldahl method) waglasmsnmarududuveslulnsiauie Sulfuric acid
finsruanududuiiviueu (@3m51, 2555) mummmmmmmswwwm (Total Form) lag1435 Double acid
d|gestlon (Nitric acid : Perchloric acid = 4:1) USud3inns 50 ml fhethndu Samusuna K, Ca, Mg, Na, Fe, Mn,
Zn, Cu A18LATBY Atomic absorptlon spectrophotometer (g3in31, 2555) druneanesa (P) 1935 75 Molybdate
Vanadate Solution uainmeLAIes spectrophotometer ANYIAAU 420 WILULIAS (a:umw 2555) 1W3guLiigu
ﬂimmﬁmmmﬂﬁluawzmnummmgm (Mills and Jones Jr., 1996)
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Figure 1 Illustrate the position of sampling leaf of pineapple following the standard method ( Mills
and Jones Jr., 1996).

nsAAseidayanieada melusinsu IBM SPSS Ver. 24 nagouaduansi1quasAady ieds T-test
fszsupuidosiu 95%

NakazIIal

audfniaaiiunedsznis (Table 1)

wlas 1 uﬂgnsmmummmam (pHw 1:1) L‘Uuﬂimmmum (4.36+0.85, et 3.78-4.91) wazilFnAni
LLavLLmﬂmqamq:uuamﬂmmaaamﬂwwﬂuuﬂaq 2 "?NL‘lJuﬂiW\]ﬂ (5.45+0.56, Née 4.30-6. 67) MiaosuUasiAinis
mVLWﬁwmmiavmmuluLL@ﬂmmummuﬂ wsulag 1 ammmmwwﬂuwm 2 Laﬂuaaﬂmu (164.29+53.39
uS cm’”, Wy 93.70-375.50 uS cm UAg 171.47+49.39 S cm™, 91.05-351.50 uS cm™” AEGU) dlotienide
Audadufuidoazidonunsiufiansandae mmamuaﬂuaq Jones Jr. (2001) wuindudssariaasutas lalladu
mammumﬂmmmmamu aummmmmmaaauﬂaaasﬂummmmmn uazLANEIRY 1T Ay NISEnaA uln
wlasil 2 auuﬂimmaqmmwﬂuwm 1 Wantieafniu (6 58+0.51%, Wde 5.37-8.31% Wag 6.42+1.20%, Wde
3.33-9.65% MUA1AU) WaaWasawLﬂuﬂsﬂwuasﬂummﬁmm wazdusunaliumnaeiuunin (3.13£1.12 mg kg,
Wd® 1.94-6.47 mg kg Lag 4.02+1.19 mg kg, Wd® 1.78-7.65 mg kg dmsuuvas 1 uazuuas 2 mmamu)
wadadals a,JLW&NLmnuLﬁnammuumLUaa 1 uﬂimmmmmwulmmm 2 waziansleiouiiataldvingud
LLmﬂmmuamauuamﬂmmaaam maaaLnJamT;wLmamawaamimaaiumm%muﬂma (67.83+13.68 mg kg,
Wd e 34.69-98.45 mg kg Wag 73.73x13.54 mg ke', We'y 44.84-99.68 mg k' @1msundas 1 uazuvag 2
AINEIRY) waaLT et adale agluinmueie 1 (881.17+126.38 mg kg, ey 497.96-1034.82 mg kg uag
904.59+115.27 mg kg™, Wély 679.44-1385.52 mg kg dusuuas 1 LLa“’LL‘Uaﬂ 2 MUae) Lmauwaumnmlmaa
Tuinaivunans (236.85+44.71 mg kg™, fidfs 130.43-339.47 mg kg™ Wway 224.92+37.42 mg kg, fide 138.43-
312.99 mg kg @ msunuas 1 uazuwuas 2 muainu) ) Toieudiadaldvosutal 1 fwuan (20.58+16.39 ms kg ,
Nee 11. 74-135.46 mg kg’ N daunias 2 asﬁ,ummﬁwm (65.27+96.94 mg kg, & 9.37-324.08 mg kg ") Feaziiiu
1@%@31%&&18@LLanUsmmIﬂjmawaﬂm"LmNuLLﬂiaEm:um . 3 .

agaﬁmﬂszagmﬂmaﬂmlmsuamﬂaq 2 fUsmnagendiinuluudas 1 vnsne vivaeUasiindniiadnligan
uazuanAsueg1iltud Ay nIeedia (59.30+18.68 mg kg™, Wat 28.87-108.66 mg kg Waz 66.55+13.27 mg kg™,
Wd® 34.76-107.67 mg kg dmsunlas 1 uazuvas 2 muau) LLmmﬁaﬁaﬁ(ﬂiﬁagﬂuixﬁuqﬂmﬂLﬁu'ul,ﬁmﬁ’uﬁ’u
Wwian wazulag 2 fUTuuandImuag 1 eg1adniau (306.19+49.72 mg kg, Ndy 204.44-429.83 mg kg Lay
217.49+43.09 mg kg, de 108.72-29555 mg kg auddiv) nesuasiiafnliveautas 1 egluinasiviunans
(2.28+0.38 mg kg, fidfy 1.22-3.04 mg kg") dnutas 2 aglunausigenn (2.69+0.33 mg kg, iy 1.74-3.27 mg
kg") ding awaﬂmlmaalummemmuﬂmq wazuanEen Uy 1litud A nsaia (1.18+0.43 mg kg, Wdy 0.53-2.38
mg kg™ Wz 1.99+0.64 mg kg, e 0.95-3.64 mg kg dmsuntas 1 uazulas 2 auaInv)

uuﬂamuﬂaﬂawuiwLUuﬂimﬂﬂmmummmmmﬂmLUuﬂimm dunieinggen s1emslusu
Tnaianziuaiarald uasoanssaiulsslomiluu aaTuLﬂmsmmmmuﬂmaLﬂumu‘imm Iummumaﬁwﬂiu
mmnaﬂmlmaalumm%muﬂmqmm mLmeuUm/mmumu’iwmamumluLmﬂmmumqaaﬁmmu (afmu
Ugﬂsmﬂumamam dunseing Ismsm wdn uasdangdfiatnlé) uiasifiuin uazulas 2 maammmamuuaa
niuUas 1 mLUuﬂsmuaameLﬂaq 1 wazUSunasmeimsiivaeutnegendnulas 1 ennlununilidey Feonaiin
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mﬂﬁmmmumaaummm waz/vise nznouiitrdoudhelnenisnieuiu wiethlwaumhiu esniuiidmin
L%ﬁwuwummmm sfiUSinanadunaontlunu 30 T (0.6.2524-2553) wndie 1,690.5 Jadiuns (nsugnllesineg,
2562) LLaumiwmuwummmmmmumq mwﬂwumaﬂLLauLmeuammﬂumia anenu wgawgiaﬂ.umiawaw
Auen (Weil and Brady, 2017) wagAuilduvseingasunsiuiuainuag Bosveaiony erevildanunsadnuad
anmlmmii’lmt,mwvLUu“LJ'ammvaumuﬂﬂmu

LuaammmﬂﬂmLﬂuLLUadﬂaﬂauﬂvimamusmwwm RNL‘Usa‘umsm‘avmummamuaummmamuﬂu
ALIMINZFUTDIRUUGNYINTTT (Y¥UITD, 2551: Table Appendix B) wmwmaamﬂawﬂgﬂimﬂulumm auuA
N13UgNY19NIT wgav\lasa‘wLﬂuﬂiuiwumm’lmmﬂmwmmuau muawmuaqmwmm%wmmuammmiﬂaﬂ
19131 Tnslanizueadey winideusazuunidaiiatale

anududuyessinensiuludulzsa (Table 2)

shunusievedlududy gsmansulasuansnaiuegaiideddynieada (was 1 4.00+1.42 o, Wdy 2.48-
9.29 g uazliUad 2 5.29+2.41 g, W&y 3.00-16.05 )

51M@IMITHEN maamﬂaammmwmumaaﬁmmmwaﬂ (N, P, K) dninausisnnsgu “iileane”
TnsanizosvBslulnsaunasinuadon ulas 1 MVLUIGliLﬁ]anﬂT]LLUaQ 2 1aniey (0.83+0.16%, W&y 0.52-
1.26% wag 0.77+0.11%, Wde 0.46-1.04% H1Ua19v) mwlaawgiaiummuu’muﬂ (0.08+.01%, Wdv 0.05-0.12%
wag 0.09+0.01%, WY 0.05-0.11% awa1dv) luvnziiaududuveddnuwadonlulududzssnnsanaudas
Aoud1eRuLUsIuLAarAu waUSunadlidansiuannin (2.19+£0.83%, gy 0.80-5.03% uay 2.15+0.59%, A&
0.92-3.95% MUAIAU)

51981915509 maamﬂaammmLﬁuwuusuaumammasﬂumm%mm%mwamENLLmﬂaumammm1
(0.44+0.14%, Wef 0.23-1.16% uaz 0.41x0.09%, #ide 0.24-0.67% dmTundas 1 uazudas 2 mudwiv) ) Tuvauedi
LLmuLﬁnwmmwmzu%mm%mwamemaammaq uazuaNAIAURg it A NIsaia (0.22+0.05%, Wde 0.12-
0.31% W@y 00.41:x0.03%, Wy 0.18-0.31% dmTuuuad 1 uazulat 2 nuda1dv) diuledeusglunusiiinsgi
WoLee (WUad 1: 135.98+29.60 me ke, Ay 76.02-247.28 mg ke wazulad 2: 125.91+28.63 me ke, e
71.41-203.49 mg kg™)

98519 Masawdasinududuremeuniuay FingAdninaeiasguiiome tngfiudas 1 mmu,m
aammﬂm 2 amqmulwmLLawLmﬂmmuasmmuaamzuwmaam (9.7248.37 mg kg, Ne® 1.87-46.19 mg kg
uag 3.81+1.57 mg kg ey 1.86-13.27 mg kg auasu) Tuaziieudiduresdnsdldsiunnnth (was
1: 10.80+2.73 mg kg, Wé® 7.36-19.64 mg kg way wuas 2: 11.81+2.31 mg kg1 Wd® 8.43-17.39 mg kg') wuas
1 fanududureaninganinnugiunnsgiunewied (238.43+82.32 mg kg ', ide 109.10-473.27 mg k') uaz
LLmﬂmqamqmuamﬂmmqamﬂummmmuwwﬂuLuJaa 2 emaalummemmmmuwal,wm (143.06+46.77 mg kg,
W&y 63.32-285.66 mg kg') muLL;Nmuaa&ﬂumm%mmﬁuwaLWEN wazluag 1 mmmmmummmwﬂmmm
2 \@ntley (304.02+118.05 mg kg , Ny 136.88-691.81 mg kg Wy 358.83+140.05 mg kg , Ny 119.44-790.22
mg kg muam‘u)

UUAe ﬂ’J’mL‘U3JGUu‘UENﬁW]EJ’]W]iIuSLUﬁ‘UUui@VlﬂﬁENLL‘LJaQ drulvgisninasiuinsgiunelfios fifies
wrawdeu ooy uazuseniiia iy maalumm%mmmuwamm Tuvaizfivanaesulas 1 gendnaut du
wias 2 egluinamiunnsgiuneliios

Luaamﬂmmamammmaamum 2 uwladliishannidn silishundsuugivsemalifinasdenuiduduves
smenstuludulzsn “edlsfnn Uimwmﬁmmmﬂuﬂumamammmmwaaawmmﬂﬂu faauiiulaaniu
;JLmawauammmﬂusnamaﬂmimamqmﬂ Tuauﬂvsmaummwmummmmuaa‘tusvmwaLW&NmeLmuL%um
mal,l,mmuauaumaﬂmaﬂmlé"lumm ﬂmﬂmmmmmwmﬁmmﬂmﬂuwsuaamuiﬂma Twyhusudegiunisd
soanlaaiidusslon sufmesunsuardns dfiataldlufum ﬂm%mmmmwummmLuamiuwmmmmiﬂ
e

Lummﬂmwmﬂﬂu%ﬂamm wszAnavwInvemadulzinarlugiiuniinudesnisveinain
(FUNWALNYATNILINVRIEI) N‘LJ‘LHNLU‘L!W]SEJ’]m/lf\].uLLuu‘L!’]S[,‘ViLﬂw@iﬂiﬂiuﬂiﬂﬂ’s’maﬂmaJJ‘USELI‘U’eNmJ Aefinoay
nsvyilade nistayulalalus Wieusu pH uay memaL%mmuﬂumaﬂmmm immmﬂaaummm (v

v
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LA DUDINY maam me maiamwaaumam I‘Vm‘ULLIJa\‘iﬁUUuim/NﬁENLLUm

L)
MsUS:U3INS mm KOG ASOA 18

5-7 WOAYNEU 2562 tu Tsvisussuaua alaaas Aounusu UUHUS



1$ina Sesii 24 wihil 5/8

Table 1 Basic soil properties of the studied Pineapple plots.

OT: s

Extractable Bases

Extractable Micronutrients

Slot pHw EC (1:1) oM Avail. P < Ca Me Na Fo M - -
(1:1) (uS cm™) (%) (mg kg™ ( mg kg ) ( mg kg )
n=60
1 4.36%* 164.29ns 6.52%* 3.13ns 67.83ns 881.17ns 236.85ns 20.58%* 59.30* 217.49ns 2.28ns 1.18%*
n=60
2 5.45%* 171.47ns 6.58%* 4.02ns 73.73ns 904.59ns 224.92ns 65.27%* 66.55% 306.19ns 2.69ns 1.99%*

Note: Data in column of Mean with different asterisk show significant difference between plots at p < 0.05

Table 2 Nutrient concentrations of Pineapple leaf of the studied plots.

) Macronutrients Micronutrients
Dried Wt.
Plot N P K Ca Mg Na Fe Mn Cu Zn
(e) ( % ) (mg kg™ (- Mg Kg - )

n=60

1 4.00* 0.83ns 0.08ns 2.19ns 0.44ns 0.22.%* 135.98ns 238.43%* 304.02ns 9.72** 10.80ns
n=60

2 5.29*% 0.77ns 0.09ns 2.15ns 0.41ns 0.25** 125.91ns 143.06.81** 358.83ns 3.81** 11.81ns

Adequate1 1.50-2.50 0.10-0.30 3.00-6.50 0.40-1.20 0.30-0.60 40-150 75-200 50-400 10-20 20-120

Source: "Mills and Jones Jr., 1996.

Note: Data in column of Mean with different asterisk show significant difference between plot ats p < 0.05
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E)?JNEJ‘HEJﬁ’WﬂﬂJ‘V]'NﬁﬂG] LLWIWEJﬁ’Ju&meﬂullﬂ’NﬁJ@ﬂllﬁll‘Uiqu]EJFLULﬂm%Gﬂﬂﬂ‘lJ'mﬂaN wuasg 1 %ﬁaﬂﬁ&ﬂ'ﬂ%lﬁ 2
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Table Appendix A Soil fertility evaluation for economic plant of Thailand.

OT: s

Range
Chemical properties Very low low Slightly low Moderate Slightly high High Very high
1. Organic matter (%)" <0.5 0.5-1.0 1.0-1.5 1.5-2.5 2.5-3.5 3.5-4.5 4.5
2. Available Phosphorus (mg kg™)* <3 3-6 6-10 10-15 15-25 25-45 >45
3. Extractable Bases (mg kg™)*
- Potassium <30 30-60 - 60-90 - 90-120 >120
- Calcium <400 400-1000 - 1000-2000 - 2000-4000 > 4000
- Magnesium <36 36-120 - 120 - 360 - 360-960 >960
- Sodium <23 26-69 - 69-161 - 161-460 >460
4. Extractable Micronutrients
(mg kg )’
- Iron 0-5 5-10 - 11-16 - 17-25 > 25
- Manganese <4 4-8 - 9-12 - 13-30 > 30
- Copper <03 0.3-0.8 - 0.9-1.2 - 1.3-2.5 > 2.5
- Zinc <05 0.5-1 - 1-3 - 3-6 >6

Source: Modified 'Land Classification Division and FAQO Staff (1973) and 2 Jones Jr. (2001).
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Table Appendix B Soil fertility evaluation for para rubber plantation.

Chemical properties Rar.wge -
low Optimal High
pH 4.5-4.5
OM (%) < 1.00 1.00-2.50 > 2.50
Avail. P (mg/ke) <11 11-30 > 30
Avail. K (mg/kg) <40 40-60 > 60
Avail. Ca (mg/kg) > 60
Avail. Mg (mg/kg) > 36
Fe (mg/kg) <30 30-35 > 35
Mn (mg/kg) <2 2.00-4 >4
Cu (mg/ke) < 0.80 0.80-1.00 > 1.00
Zn (mg/ke) < 0.40 0.40-0.80 > 0.80
Source: Nutjanart (2008), in Thai.
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