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Plant Nutrient Status of Soil in Durian and
Longkong Orchards Under Agroforestry System

in Uttaradit Province
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Abstract: The status of plant nutrients of the soils in lonkong and durian orchards under agroforestry system in
Lap-lae and Muang districts, Uttaradit province was evaluated from soil properties. Soil samples were collected
from 37 durian and 28 longkong orchards of the farmers during June to July 2010 which was the florescence
development stage of longkong and late fruit harvesting stage of durian respectively. Information of farmer
practices and fruit yields was also collected’ by farmers' interview with questionnaires. The analyzed soil
properties were pH, organic matter, available P, exchangeable K, Ca and Mg and extractable S. It was found
that fruit yields of durian and longkong varied with the radii of the tree canopies. Durian trees with the canopy
radii of 2, 3 and 4 meters had fruit yields of 30-70, 50-90 and 90-120 kg/tree while longkong trees with the
canopy radii of 2 and 3 meters gave fruit yields of 70-80 and 100-200 kg/tree respectively. Most of the farmers in
Lap-lae district applied chemical fertilizers and lime but those in Muang district mostly used only organic
fertilizers. It was found that pH of the durian and longkong orchard soils in Lap-lae district were in the range of
4.2-7.2 which were wider than those in Muang district (pH 5.0-6.2). Most of the soils from both studied areas had
the concentrations of exchangeable K, Ca and Mg at the opﬁmal levels and above the optimal ranges. These
were the durian orchard soils from Lap-lae district which contained the organic matter at the low.level about
57% of the total numbers of the tested soils while those in Muang district which contained organic matter at the
optimal and above the optimal level were about 67%. Mdst of durian and longkong orchard soils from both
studied areas had low extractable S contents. In Lap-lae district, the significant positive correlations between

extractable S and soil organic matter of durian and longkong orchard soils were observed.
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Table 1 Methods of soil chemical property analysis
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Chemical properties

Methods of soil analysis*

pH
Organic matter

Available P

Soil : water = 1:5 using pH meter
Wet oxidation with potassium dichromate (Walkley & Black )

Extracted the soil with Bray Il and determined colorimetrically using

Molybdenum blue method

Exchangeable K, Ca, Mg

Extracted the soil with 1M NH,OAc pH 7 determined with. atomiic

absorption spectrophotometer

Extractable S

with spectrophotometer

Extracted the soil with 500 ppm P Ca(H,PO,), determined turbidimetric

* Source of information:Therajindakajorn. (2009)
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Table 2 Fruit yields of durian and longkong trees with different canopy sizes*

Durian

Longkong

Canopy radius (m) Fruit yield (kg/tree)

Canopy radius (m)

Fruit yield (kg/tree)

2 30-70
3 50-90
4 90-120

5 70-80
3 100-200

* Data obtained from farmers’ interview

ANANFUNUSTEWINANNTUNURNTRIRsAY
iesanninmansgilgny Faunazanines
T a.1flad uaz a.4uua aantshuluaculdnaaes
PuBauANAnaTl FaufuiAseddlfdenauTfivadu
fitamanasuuadldfeananneinsdanisa
Lﬁ@ﬂmﬁummﬁuﬁuﬁ%wdwmwﬁuﬁumﬁﬁ
1RIRAU auﬁﬁmmauﬁLﬁ@n'ﬁlumaﬂsuﬁu
ANMNANNUSAINET AD Euvf‘?ﬁm FafluganTAn
Lﬂaﬂuu,ﬂmwaﬂmmLumﬁ?ﬂummnmmumuj
muﬂmumumﬂzﬁﬂmwﬁu AnvivBuvizadmg L
veniesssntAresdulussuuunenslfiuad9m
(Janzen et al, 1997; Gregorich et al,1997) A7n
stuuvreANANRUSsTud s AU ANy
ﬁuw?ﬂ'j“m (AT 1) W ﬂ?mm@ﬁm‘éﬂf?ﬁmlﬂlﬁ
meumaammmmmumwmu@mqmmﬂLL‘uu
Lmvmwmvmimwwmm@muwmummm
finemuluuTRTs=suAdusTuAd1g ARt

nMsnszantfnTasdurzedngaesAun liatnisn

druuneoudu WesssurAscAnsesdull 1y
WasuulaemuszAuauduzesiui uaznis
nszansdaTesAuRiBuEedmgsnsiuliunnsng
mnﬁu’tumﬁumﬂmmmﬁﬂLLunmwﬁu Fariu

v o & (Y573 . a o ' 2o o
fRduasliteysrediuyninetinaisiszymanudu

T -

uazllsryanuduzasui lunisssiliuanuz e
= g i

snansluRusesLgnY Geauusraninas

200

pH aspuluiuiilgnyiFaunazaainasaas
AAULA LAZ 243D

WINANANTNAINAT pH TBIAU WL N
a.4uuail pH @ﬂ’Lumwmw (4.2-7.2) 1u°umvv1
a.Aflesiita pH fiuaundn (5.0-6.2) (mwm 2) i
@@mmﬁmﬁu%yﬂm"mmiﬁm’mnimwmml,nmm_l
nsldeu finudn ineasnadaulunjaes 8. Auua
Usudgainlnennsldyulsulgeiuuasiiunedand
felaifinsldyu Tuansinemsnanavasly o.fleq
ey Sedunnd lEld 1R e Rauadeuiy
i nsTiausadinlu o.flasfld pH aflugasd
@mm:ﬁm pH ﬁLLﬁUﬂd’]au%ﬂaWH@G 2.8UUA
anafnanimnusanufidnaiy Sedulusun
ﬁm@"nL'ﬁmmnmacgﬁwmﬁum:ﬂ@mﬁ@@:ﬁﬂm
uaziufiwlsaniw uaglEFunesuun’ss dugasiu
sonwan HantRresfuuuilufusoulumanauas
nem Auuwdunsadrunansdailunans (pH 6.0-
7.0 (@mﬁﬁwmﬁau@mamﬁ, 2552) luanufiauly
9 8.FuuA Aeanmsaatefvesingiuinfed
mjﬁ‘uﬁ'ﬁmﬁ AANNTAANYFARUIRUAUAWT N
(residuum and colluvial materials)‘ﬁ pH AuLTluNge
(BLWN, 2550) NANNUANANAUIBIRGFUuRLe

a

=3 o 9 %.// = a 1// z dl i o
ﬂ‘u"\\imﬁiﬁpH AUANUBDIAUNNABINW LN UANAINNL



aouzsnamsiIrasiulusiunifaunazaninas

Tuszuuauinums Aawingnsing

organic matter (%)

a) Lap-lae district

5.0
X
4.0 -
a0 | MK
' X X X
2.0 - @? X x
' % ARTA XXx >K>K>K >K>K Xxx >K>K
1.0 ou A%y Xx ™ X XK ,
0.0
0 5 10 15 20 25 30 35
b) Muang district
5.0
4.0 - :
X
X
X
3.0 - * X
A
2.0 -
1.0 - : -m - -
0.0 -
0 2 4 8 10
site number
A upper B middle ¥ lower X' unidentify

Figure 1 Relationship between sloping level and organic matter contents of orchard soils

in Lap-lae district(a) and Muang district(b)
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Figure 2 pH of the orchard soils in Lap-Lae and Muang districts orchards
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Table 3 Criteria for evaluation of soil qualities of durian and fruit orchard ‘soils at 0-20.cm depth

Level of soil properties

Soil properties

% 1/
Durian orchard

Fruit orchard”

Below Optimum Above Optimum
pH A no data 5.0 no data 5.5-6.5
Organic matter (%) no data 2.05-2.37 no data 2.0-3.0
Available P (mg/kg) no data 31.0-52.3 70.7-127.3 35-60
Exchangeable K (mg/kg) 27.0-38.3 no data 118.3-203.4 100-120
Exchangeable Ca (mg/kg) 87.2-157.5 no data 566.8-744.4 800-1500
Exchangeable Mg (mg/kg) 15.2-24.8 no data 108.1-147.4 250-400
Extractable SO,-S (mg/kg) no data no data no data 25-150

1'Poo_varodom et al. (2001), 2/Santasup. (2009)
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Table 4 Soil properties of durian orchards in Lap-lae and Muang districts

Soil properties

Level of soil properties

Lap-lae district

Muang district

Below Optimum Above Below Optimum Above
pHw (1:5) 4.2-4.9 5.0-5.5 5.6-6.6 not fo‘und 5.0-55 5.6-6.2
No.sample (%)* 6 (21%) 5 (18%) 17 (61%) . 2 (22%) 7 (78%)
Organic matter (%) 1.01-2.04  2.05-2.37 - 2.68-3.37 1.49-1.87 2.08-2.11 3.32-3.84.
No.sample (%) - 16 (567%) 6 (21.5%) 6 (21.5%) 3 (33%) 2 (22%) 4 (45%)
AvaiableP(mgkg)  1.5-21.1  notfound  125.2 3.8-10.8 26.6 | 131.0
no.sample (%) 27 (96%) - 1 (4%) 7 (78%) 1(11%) 1(11%)
Exchangeable K 34.1 38.2-93.1 138.0-255.0 not found 73.2-114.9 142.4-184.1
(mg/kg).

No.sample (%) 1(4%) 20(71%) 7 (25%) - 6 (67%) 3 (33%)
BchangeableCa  25.0-133.1 16605446  524.55- 64.0 230.0- 569.8-
(mg/kg) 1285.9 536.0 1023.7
No.sample (%) 9 (32%) 8(29%) 11 (39%) 1(11%) 5 (56%) 3 (33%)
BxchangeableMg  notfound  28.0-85.7 11084899 not found not found 148.7-2852
(mg/kg) v

No.sample (%) - 8 (29%) 20 (71%) - - 9 (100%)
Extractable SO4-S 1.2-15.5 notfound  not found 2.3-82 not found not found
(mg/kg)

No.sample (%) 28 (100%) - - 9 (100%) = -

* % of the total numbers of tested soil samples
HaUnf TaqiinsuazAtue (2544) wudn fuy Feau
fapseanmanimnuUng widn AuaunFauiianu
an 0-20 1ruRumg axfineanesafiflulslam iR e
10-20 1n./nN.
dviuiwunadanfuaniasuld luRuwia
& J e o . &
ansuidaulunjeg lwtasimuzen Sennadudy
1'% dl dl ) % = 1 dl
wannANaeL] e ldiNetingana iy Feulugg g
NN AuFuseiuracnAadanuasuNniide
d‘ = 1 k74 as a
waniaeuliluAudaudrafuuilsnin pH 2e9my
TatiAuaes a.AUUANN pH ANdensiisnsianannlu

203

FEAUAN daUAURY 2. AUUANT pH TuseiL 5.0-6.6
wazAulu 21809 nudn Aldunsueadanuay
o ] ] v o a =
wniidsnnuanilfeuldag lussdufimunzants
o d' ' o d' [3 o d' v Wy
sTALNgandnszAuINzan dounuziuianalé
lunsaaanuiiinizdgneglussfuaindngaed
winzan 1ng 8. 4uua TR 1.2-15.5 un./nn. uas 9.
[ ¥

Wae 86N 2.3-8.2 un./nn. (M197497 4) wananil -
nudnamzlunuiilgnyFeures e.duua wu
anduAUs ITnd BN st unanm e uLE N
Buveing luAued g Aunnealia (M 5)




- MEFITINMAT 27(2): 197-208 (2554)

Table 5 Correlation coefficients between some soil properties in each location

Parameters Durian orchard Longkong orchard
Lap-lae Muang Lap-lae Muang
(n=28)1/ (n=9) (n=21) (n=7)
Extractable SO,-S Vs. organic NS @
: 0.6588*** -0.0175 --0.8069*** , 0.1219
matter )
pH Vs. exchangeable Ca 0.2884"° -0.0616"° 0.5707** 0.5210"°

/ i .
¥ n = observation numbers

* = significant difference of P = 0.01, *** = significant difference of P = 0.01, NS = non significant
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Table 6 Soil properties of longkong orchards in Lap-lae and Muang districts

Level of soil properties

Soil properties Lap-lae district Muang district

Below Optimum Above Below Optimum Above
pHw (1:5) 4.2-4.8 5.1-5.5 5.6-7.2 not found 5.4 5.6-6.2
No.sample (%)* 6 (29%) 8 (38%) 7 (33%) - 1 (14%) 6 (86%)
Organic matter (%)  1.07-1.96  2.08-2.37  2.63-4.64 1.54-1.86  2.04-2.15  2.62-3.61
No.sample (%) 17(81%)  2(9.5%) 2 (9.5%) 3(73%)  2(285%) - 2(28.5%)
AvalableP(mgkg)  1.9-29.8  32.7-47.2  89.2-104.9 5.3-17.0 .45.0—49.5 130.8-170.7
No.sample (%) 15 (71%)  4(19%) 2 (10%) - 3(73%)  2(285%)  2(28.5%)
Exchangeable K notfound 45.7-117.0 12081555 notfound 69.4-110.5 156.5-438.8
(mg/kg) |
No.sample (%) - 17 (81%) 4 (11%) - 3 (43%) 4 (57%)
Exchangeable Ca 62.0-98.3 174.0-549.7 5749 not found 290.5 701.0-799.0 -
(mg/kg) 6,202.7
No.sample (%) 2(9.5%) 12(57%) 7 (33.5%) - 1 (14%) 6 (86%)
Exchangeable Mg  notfound 108.5-1452  152.2-302.7 _not found 145.2 162.7-283.4
(mg/kg)

No.sample (%) - 7 (33%) 14.(67%) - 1(14%) 6 (86%)
Extractablt_é SO,-S 1.6-6.2 not found not found 1.6-7.4 not found not found
(mg/kg)

No.sample (%) 21 (100%) - - 7 (100%) - -

* % of the total numbefs of tested soil samples. V
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