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Unsuitable Nutrient Management Leads to Insufficient Leaf Nutrient
Concentration of Para Rubber, Prachantakham District, Prachin Buri Province
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Abstract

This study aimed at demonstrating unsuitable nutrient management of para rubber plantation leads
to insufficient leaf nutrient concentration. Soil and leaf samples were collected from two small para rubber
plots (n= 40) in Prachin Buri Province: the non-tapping with non-fertilizing and the tapping plot with urea
applying. The results show that both plots had low soil fertility. Urea, an acid forming fertilizer, resulted in
more soil acidity of the tapping plot. Both plots had low organic matter, extractable potassium, magnesium
and copper. Available phosphorus was rated as slightly low for the non-tapping plot and low for the tapping
plot. The non-tapping plot had low extractable iron whilst the tapping plot had iron at the optimal range.
They had high extractable manganese and optimal range for extractable zinc. Leaf nutrient concentrations
revealed the insufficiency which reflected the unsuitable nutrient management. Both plots had only
phosphorus as “adequate”, whereas nitrogen and potassium were rated in “deficient” ranges. Magnesium,
iron and manganese were ranged in “high” rates. Calcium was higher than “marginal” range. Copper of the
non-tapping plot was barely adequate whereas deficient for the non-tapping. For suitable nutrient
management and sustainable production, chemical fertilizers together with organic materials were added.
Keywords: Insufficient nutrient, para rubber, unsuitable management, Prachin Buri Province
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A auLﬂummwmummamuau‘ummﬂmsJaiﬁmmm mmﬂaﬂaLwaquﬁmmmﬂwﬂuwwﬂaﬂ (Havlin et al.,
2005) 2819l5ARNN SIAHAKER Wag swmuEJLmJmmamamsmmauiwaamwmnssmaaamawuﬂu lngLany
mwmﬂsi']aJsJasJmJaﬂmqusﬂummmﬂiwum )

USWLVW‘TIV]EJMWUV]UaﬂEJ’NW’ﬁ’I (mauaﬂ 2559) Aauduitieitudu 22,933,097 13 Lefin3eld 18,466 489 s

A a

Tinandn 4,342,935 fu ﬂmﬂumamamma"l,s 235 Alansu mdmmwgmﬂaﬂmqusmmwm Turausfinanansiifud
Ugnidudusu 3 vesdseine ﬂamuamumu 2,503,288 15 1Jwilafinsale 1,959,818 15 Teinanan 382,248 fu
Aoidunandasols 195 Alansu Fudususu 3 vesUsewe sesnnieliuaznians fusaniisanile @inau
LATEEAINITINEAT: ToYALATYIAINITNYAT “UTaYanITHANFUANNEATY, “819N131-51881L00 7 AUAUIIN
http://www.oae.go.th) 3 )
mmﬂﬂiwuﬁﬁﬁuwﬂaﬂ&m‘wwsmmﬂmﬁ fiudu 28, 712 19 1Wwilefifin3als 25402 15l¥nanan

¥ '
' aaA A

3,552 §u ﬂmﬂumamammalg 140 Alanu mmammuwumqﬂmnwam sosaanldunsunenduniys (samfuua
1A 26,000 19 dwsuiiiefitudu) lusasiisnneuszdunau Sillofidusuiios 525 19 Huidefindald 179 19
Tinandn 14 fu Andunandadels 79 Alandu (@rlnaumsugianisinees: doyaiasugianiainums “deyanis
NARAUA1NYAT”, “819N51-51881108”: HUAUIIN http://www.oae go.th) azmmwamiummm LLa“mmwamam
solsresniananausedine 2.5 Wi mwmﬂimﬂaﬂmquswaqmmaumu‘mmLﬂum‘umﬂsiwaaa mua‘mﬂaﬂlm
11n1A Lllaﬂﬁ”ﬁUﬂmﬂ’]NaNaﬁlEJ’N'W’]T]S’Iﬂ’mﬂG]'Wl’ﬂﬂ/iLﬂHGliﬂﬁU’Ni’]EN@]slﬁﬂEJ vesglddoanas sniilaiTando
VRN

Tuthammssuiinium 911e1amnanasedann lksiarandaliduiunisamuiunisniaenauay
nslate vildinuasnsursevessneyszdunay Sminusduys Lmﬂmmimamﬂaﬂaamaq veselidladeiae
wazivaneefidouniadansanthensoenlognslaifitmun 3 mmmumamammmamuammmamu WaLAIY
aunavess1e s lugrewns dslusunanagliifenadsesueislngsam

”LumsﬂﬂmamuummamuauummmmuummmLsumwummmmmﬂiﬂ,vmawwmmﬂwmﬂq Nufiveq
Useinalng (Yas wavAme, 2559; Boonplang et al., 2019) mLﬂwmﬂﬂmﬁuaamﬂamuEJLmJ uaam wazJendin
walusmwmmmmmmimqmmmmwmmmuwamm WATUINEIRENTIATIATTIUNDLE fafoiudunala
WoAU9I51MDINIT Uae mmwmﬂﬂﬂaﬂma&mﬁﬁﬂ,auaﬂaq maamumﬁﬁmmiﬂummm Ao liinanuldnwed
ﬂuaqﬁmmmsmmwu

muumiﬂﬂmmqummmﬂivmﬂLwamemmwmmsmmmmswlajmsﬁaq iluganuliinefveds

Y
=

2T IUEIUYNNITIVB Lﬂ'i%‘]iﬂii?'ﬂEJ@EJIHLGUGIE]’WLﬂBUigﬁlwﬂﬂ’WlJ ‘\NW’J@‘UT]"\]U“U?

]

€

aUﬂ’iﬂJLLa“’Jﬁﬂ’]i

Rufidnen Laaml,ﬂaqﬂaﬂmawww $1u7u 2 uwlas urazudasiiuiisruna 6-7 15 lwansiae
Uszgdunau mmw’diwum Ui”ﬂEJ‘UGnEJ ulas 1 lallanin 918UTENU 6-7 Y mmmmlmﬂmﬂimummniﬂm
mawammqwmmmamamﬂ Lﬂ@&liﬂﬂﬂﬁﬂﬁiﬂiﬂ wuag 2 Lﬂmﬂiw 919UTzan 9 Y Lﬂ‘lﬂ@liﬂﬂﬂLﬁW?”UﬂSLiﬁl
(46-0-0) fuaz 1 Alandu #a 2 LLUmastsﬂ,uﬁua'ULﬁummawu’wmuauwuﬁmansumumaulit,t.awmmuiﬂwu (Soil
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stMeAuLazTenafin Wiy 1:10 Saraeinies spectrophotometer A11E13IAAY 882 WluLLAS (Kuo, 1996)
waiiafialé (extractable bases : K, Ca, Mg) @fnge 1N NHAOAC pH 7.0 wdathasfiatnladindiein3as Atomic
absorption spectrophotometer (fjﬁmﬁ, 2555) R}ﬁﬁ’l@;ﬁaﬁmléf (Extractable micronutrients : Fe, Mn, Cu, Zn)
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mamﬂﬂamwmamﬂummLLﬂuaLwammﬂﬂmwams Sslufaseiiussu arsazanensaey RERICDRER
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2555). Usmmﬁmmmﬁwwwm (Total analysis : P, K, Ca, Mg, Mn, Zn, Cu) Tagl435 Double acid  digestion
(Nitric acid : Perchloric acid = 4:1) YSuusuams 50 ml ma‘mﬂau 9 K, Ca, Mg, Mn, Zn, Cu F81A384 atomic
absorption spectrophotometer (#5051, 2555) druoanesananualufivlilag 33 !\/\oLybdate Vanadate
Solution mmﬂammvﬂaaﬂamiuwmmamiaq spectrophotometer A11819AAY 420 U1lULUAT
(@3m51, 2555)

AATITidayanazIATILINEDA WisulsuAIATIEau (Wruse, 2551) (Table Appendix A) way
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ﬂgmmmu’tuaum mmmaalmmammumm (5.58+0.75 wag 5.56+0.71 dmsunvasliilaninuag
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5.0+0.38 ; wlaalanin : 4.73+0.38) ulanUaninfiAnisiilainvesarsazanediu (EC Aua = 1:1)
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Lﬂﬂﬂsmuﬂimmmmmﬂaqmﬂﬂimaﬂuas (12 94+7.68 mg/kg uay 10.74+4.77 meg/kg ANAIAV)

wa‘wanﬂlﬂ Tnunadeuitadinle s 2 ulas uﬂimmwmmwmm%mmuaumeﬁﬂaﬂsmwwm uagla
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AN LT AA T UE1IN ST kA LL‘anlul@LﬂﬂﬂwwimmmmnwaqL‘Umﬂi@ (0.34+0.11 mg/kg whag
0.18+0.07 mg/kg ANNAIAU) Hanvdnatalane 2 wlas asﬂummmmmvaummmmwww waznlasliilanind
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L‘Umﬂsmaﬂumm%mmvammﬂauiﬂmam muammaummwmmﬁm‘mmmvammmuﬂaﬂmqusw warulaadi
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nsaluAu (Havlin et al., 2005)
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DEGREENVENGRE Ifﬂ&lu:daqLUmﬂimwmuwmummamuaqmmwu’tuLLﬂaqluLUmmmLLavaa‘LusumU “Marginal”
(3.010.44%) IusummLLUaﬂlmﬂﬂﬂmﬁmaﬂuivm “anaunan” (1.96+0.24%) weaesakemuelulugnanns,
vaai 2 wlas dnegluszAuinggiu “wamm”ﬂau”l,ﬂmam Usanaiinulsiwandnasusnntnuaslduansneiu
VNGRE) (0.2510.05% way 0.26+0.06% ?VWTTULL‘Uaﬁl‘uL‘U(ﬂﬂiﬂLLauLL‘UaQLUﬂﬂi(ﬂ AIUAIFU) AITULTUTUVDY
Tnuna@eslulugiansuesis 2 was sndhAmnasgiuneiiiss daegluseiu “vauaau” wiudaudania
srfimnududuganiuwdasliilaniauazuanasiuedrsflifeddgynsadffniu (wasdanie : 0.68+0.25%
wUasldilan3m : 0.41+0.16%)

mmmemaumaLszjwmmmlﬂumquwmm 2 wias gandseeu “Marginal” Fao19aeiiieane
mammmunlm ImaLLUaQ"L:uLﬂmmmmmLsumwuaqamuaamwdamenmamama LAZLANA1SA UL
uamﬂmmﬁaam (2.58+0.88% ay 1.50+0.38 % MIUA1AU) ﬂ’J’]ML‘UiJ‘U“LJ‘UENLLlIﬂuL‘UEJJJWQﬂlJG]ELuELUEJ’NWWi'PlJEN
s 2 uas genYaAuInsgIUneLiednegluseiu “ge” LmaaluLU@ﬂiwummL‘umummﬁmuaaﬂa%lﬂm
Lﬂﬂﬂi(ﬂLaﬂ‘uaEJLLa”vLﬁ,JG]’]\‘iﬂULLG]ﬂG]Nﬂ‘LMNGQGI (0.54 + 0.12% Waz 0.43+0.11% MWAIGU)

aamm’iﬂ‘uwmmmemﬂvawwmiﬂusmw*ﬁmLLmﬂmmuammuaammmmm TAgALTLUY
“ZJ%NLM@ﬂ%ﬂWJﬂINiUEJ’NW’]i’]“?Nﬂ’n" YIAININTFIUNBLNE (110.43+49. 54 mg/kg Uag 93.54+26.79 mg/kg
aua1su) wastania mmaqmmwﬂuwaﬂmLﬂmmmaﬂuaa wsnflanauelulugnanissie 2 ulas “an
fm”mmmmuwat.waqa&mum (451.64+204.53 mg/kg whag 415.79+202.47 mg/kg AIUAIRAU) LLUa\iLUiﬂﬂi@u
mmmmummmwﬂmwaﬂuL‘Um mmmmwawmLmamwmluiumwmwaam 2 uias lsinafuanntn
ImaLmaaluL‘UmﬂsmmmLﬁumuﬂuaqmmmmmwﬂuwaqmmﬂsmaﬂuaa LLau?Nﬂ’J’l“U’NF"I’]JJW]i%WUWEJLWEN
Wantiee (20.99+10.48 mg/kg) muuﬁdaﬁLﬂmﬂﬁmummLmuﬁuusuawmuwa&ﬂus AU “WOLNYQ”
(18.73+8.97mg/kg) AMULTNTUVDIAINY amwmhﬂumﬂmiwmm 2 wuag aaiumm%mm%mwamm AU
Tumnes IﬂaLuJaqLﬂmﬂimummmeumaammummmwﬂmwaﬂmL‘UmﬂsmaﬂuaEJ (40.69+9.38 mg/kg Wag
30.28+6.82mg/kg ANLUEIAU)

mmmmwaaﬁmmmﬂuiumquswaqm 2 LLiJaammastumammmmu “WoLiee” laun
WoaneSanamun (Gnmauvl,ﬂmam) wazdanzdnaun @roulunmasi) TuﬂumvwmmmmmmaqLLUaahJL‘Uﬂ
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mmmmsumaal,maLsusjwwmiuiusmmﬁm 2 WUasgaNdNTEAU “Marginal” 8819310 B1ANBLINYS
maaqmmuﬂlm mmLsumusuaaLmﬂumjammvmaﬂmquumiu‘lumawwswaamwmmmuwammLszjummﬂu du
LLlIdm‘LJE‘WNVMWUE]WN 2 LLanmaﬂmvm‘um
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AR
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mmmﬂuﬂgﬂﬂwaﬂu wazaziuILAaLBeN way LL;Jmu%wwmhiusmwwmaamﬂs ¥AU margmat uay
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Table 1 Basic soil properties of the studied Para rubber plots.

doi: 10.14457/KU.res.2020.36

Extractable Bases Extractable Micronutrients
Field pHw EC (1:1) OM Avail. P
Plot H K Ca Mg Na Fe Mn Cu Zn
P
(1:1) (uSs cm™) (%) (mg kg™ (mg kg™ (mg kg™)
The Non-tapping plot (n=40)
1 5.58ns 5.00ns 89.98ns 0.91ns 12.94** 17.20ns ~ 232.19**  2384ns  26.36** 26.32%* 24.42ns 0.34ns 0.55ns
The Tapping plot (n=40)
2 5.56ns 4.73ns 105.29ns 1.01ns 10.74** 17.11ns 114.63** 18.20ns 48.34** 39.40** 17.26ns 0.18ns 0.48ns
Note: Data in column of Mean with different asterisk show significant difference between plots at p < 0.05
Table 2 Nutrient concentrations of Para rubber leaf of the studied plots.
Macronutrients Micronutrients
Plot N P K Ca Mg Na Fe Mn Cu Zn
( % ) (mg kg™ ( T R
The Non-tapping plot (n=40)
1 1.96* 0.25ns 0.41* 2.58%* 0.54ns 104.83** 93.54ns 415.79ns 20.99ns 30.28**
The Tapping plot (n=40)

2 3.01* 0.26ns 0.68* 1.50** 0.43ns 106.06** 110.43ns 451.64ns 18.73ns 40.69**
adequate range 3.31-3.90 0.20-0.21 1.37-1.85 0.6-1.0' 0.21-0.27 - 60-80 101-200 4-20 25-150
'marginal range

Note: Data in column of Mean with different asterisk show significant difference between plots at p < 0.05
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Table Appendix A Soil fertility evaluation for para rubber plantation.

Range
Chemical properties
low Optimal High
pH 4545
OM (%) < 1.00 1.00-2.50 > 2.50
Avail. P (mg/kg) <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/kg) < 0.80 0.80-1.00 > 1.00
Zn (mg/kg) < 0.40 0.40-0.80 > 0.80

Source: Nutjanart, 2008 (In Thai)

Table Appendix B Standard criterion of leaf nutrient concentration for Para rubber

Elements Deficient Marginal Adequate High Toxic
N (%) <3 3.0-3.0 3.31-3.90 >3.9 :
P (%) <0.17 0.17-0.19 0.20-0.21 >0.21 -
K (%) <1.20 1.21-1.36 1.37-1.85 >1.86 -
Ca (%) - 0.6-1.0 - - -
Mg (%) <0.18 0.18-0.20 0.21-0.27 >0.27 -
Mn (mg/ke) <50 51-100 101-200 >200 >500
*Fe (mg/kg) - - 60-80 - -
**Cu (mg/kg) - - 4-20 - -
**7n (mg/kg) - - 25-150 - -
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Source: Reuter and Robinson, 1997 Except **: Nutchanart, 2551 ; *: Nutchanart, 2552 (In Thai)






