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ABSTRACT

Orchard soil property, yield and fruit quality of pummelo from different production sites in
the central region of Thailand were studied. Sam Phran and Nakhon Chaisri districts, Nakhon
Pathom province (pummelo cv. Thong Dee and Khao Nam Phueng, clayey soil, lowland raised-bed
system) represent production areas in the Nakhon Chaisri river basin. Umpawa and Bang Khon
Tee districts in Samutsongkhram province (pummelo cv. Khao Yai, clayey soil, lowland raised-bed
system) represent production areas in the Mae Klong river basin where sea water seasonally
influences fresh water resource in Umpawa but not in Bang Khon Tee. Sai Yok district,
Kanchanaburi province (pummelo cv. Thong Dee and Khao Nam Phueng), Mueng, Pak Plee and
Ban Na districts, Nakhon Nayok province (pummelo cv. Thong Dee and Khao Nam Phueng) and
Sri Mahosod district, Prachinburi province (pummelo cv. Thong Dee) represent production areas
outside the two river basins where soil is sandy loam and pummelo are grown in plantation. Tree
ages in different production sites vary from 6 to 25 years old. It was found that canopy size of
mature pummelo trees in Nakhon Chaisri and Mae Klong river basins was generally smaller than
those grown in a plantation system outside these two river basins. Effect of production sites on
yield per tree cannot be compared directly due to large variation in tree age, canopy size and
spacing. ‘Thong Dee’ pummelo trees in Nakhon Chaisri river basin with canopy size of 3.5 — 6 m
held 40 — 100 fruits/tree. Trees in Kanchanaburi province with canopy size of 5 — 6 m held 40 —
50 fruits/tree. Trees in Nakhon Nayok and Prachinburi provinces with larger canopy size of 8 — 10
m held 200 — 500 fruits/tree. Yield per tree increased in a polynomial pattern with an increase in
canopy diameter. Fruit yield per unit canopy diameter was different among trees with different
canopy size suggesting that fruits distributed unevenly on a tree. ‘Khao Nam Phueng’ pummelo
trees in the Nakhon Chaisri river basin had canopy size of 4 — 6 m and held 30 — 90 fruits/tree
while those in Nakhon Nayok and Kanchanaburi had canopy size of 6 — 7 m and held 50
fruits/tree. ‘Khao Yai’ pummelo trees in the Mae Klong river basin produced fruits all year round
with 2 peaks of harvesting in January and April. Trees had canopy size of 6 — 8 m and held 37 —
73 fruits/tree.

Orchard soils were moderate acidity (Nakhon Pathom, Samutsongkhram and Prachinburi)
to strong acidity (Kanchanaburi and Nakhon Nayok). Only few orchards corrected soil acidity by
liming. Soil organic matter was well managed and most orchard soils had moderate to high

organic matter level. Electrical conductivity of soil solution indicated no soil salinity problem in
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these pummelo production areas. However, soils in Nakhon Chaisri and Mae Klong river basins
had 10 times greater electrical conductivity than other production sites indicating greater soil
soluble salts. Accumulation of phosphorus and potassium way above the optimum level was
observed in orchards produced for local markets and for export markets in all study sites due to
over chemical fertilizer application continuously. Soils in Nakhon Chaisri and Mae Klong river
basins had significantly greater exchangeable calcium and magnesium than other production sites
while low exchangeable calcium and magnesium were found in Nakhon Nayok and Kanchanaburi
where soils are strongly acidic. Soil available trace elements including iron, manganese, copper
and zinc were generally in optimum to too high level but large variation of their concentrations was
observed within and between orchards.

A healthy ‘Thong Dee’ pummelo tree had leaf nitrogen (N) concentration in a range of 2.6 —
3.3%. Leaf phosphorus (P) concentration varied in a narrow range between 0.15 — 0.18%. Leaf
potassium (K) concentration was in a range of 1.3 — 2.3%. Comparing to this proposed range,
trees from Kanchanaburi had lower leaf N (1.9 — 2.4%) but they did not show any N deficiency
symptom. ‘Thong Dee’ pummelo trees from Nakhon Nayok and Prachinburi had greater leaf K
concentration (2.2 — 3.1%) than the proposed range as a result of high K fertilizer grade
application. Most of healthy ‘Khao Nam Phueng pummelo trees had leaf N, P and K
concentrations in the range of 2.3 — 3.5% N, 0.12 — 0.16% P and 1.6 — 2.7% K, respectively. A
healthy ‘Khao Yai’ pummelo tree had leaf N, P and K concentrations in the range of 2.7 — 2.9% N,
0.16 — 0.18% P and 1.8 — 2.2% K, respectively. Their leaf N, P and K ranges can be preliminarily
used as leaf standard nutrient concentrations for healthy pummelo trees. However, our N
analytical results using the combustion method were greater than those previously reported using
the Kjeldahl method for analysis.

Fruit N, P and K of ‘Thong Dee’, ‘Khao Nam Phueng’ and ‘Khao Yai’ cultivars were
analyzed to estimate nutrient requirement for fruit production and their losses through crop
removal. It was found that for every 100 kg of fresh fruits harvested, nutrient losses through crop
removal were as followed: 187 g N, 28 g P and 268 g K for ‘Thong Dee’, 182 g N, 20 g P and 220
g K for ‘Khao Nam Phueng’ and 182 g N, 26 g P and 216 g K for ‘Khao Yai’ pummelo. ‘Khao Yai’
fruits harvested in January and April had comparable N, P and K content.

Fruit quality of ‘Thong Dee’ and ‘Khao Nam Phueng’ pummelo in this study was in the

standard quality range of Thai pummelo. ‘Thong Dee’ pummelo from Nakhon Chaisri river basin



had slightly lower fruit weight than those from other production sites but had greater edible portion
and total soluble solids (TSS) of pulp. Titratable acidity (TA) of pulp was similar among production
sites. As a result, TSS:TA ratio of pulp was greater for pummelo from Nakhon Chaisri river basin
indicating their better taste as compared to pummelo from other production sites. ‘Khao Nam
Phueng’ pummelo fruits from Nakhon Nayok and Kanchanaburi had comparable taste with those
from Nakhon Chaisri river basin but they had less edible portion and more peel defect caused by
insect pests and diseases. ‘Khao Yai’ pummelo fruits from Mae Klong river basin harvested in
April had better quality than those harvested in January although fruit size was slightly smaller.
Fruits harvested in April also had less granulation incidence of pulp and their peel turned to yellow
color slower than fruits harvested in January. Fruit quality was not significantly different between
Umpawa district (receiving seasonal sea water influence) and Bang Khon Tee district although
differences of some soil property between the two districted were detected.

The fruit quality of ‘Thong Dee’ pummelo from Nakhon Chaisri river basin and from other
production sites out of this river basin had low correlation with soil property although some
statistical significance was detected in certain parameters. It was found that an increase in soil pH
from strong to moderate acidity correlated with increased edible portion of fruits. An increase in
electrical conductivity of soil solution significantly correlated with increased edible portion and pulp
TSS indicating that certain soluble salts in orchard soils could promote pulp development and
accumulation of TSS in pulp. In orchard soils very high in available phosphorus and exchangeable
potassium found in this study, the wide range of soil phosphorus and potassium had no correlation
with fruit quality. Additional application of phosphorus and potassium fertilizer into such soils would
have not improved fruit quality. High exchangeable calcium and magnesium in soils had positive
correlation with edible portion, TSS and TA of fruits corresponding to the better edible portion and
pulp TSS of ‘Thong Dee’ fruits from Nakhon Chaisri river basin with rich in soil calcium and
magnesium as compared to other production sites out of this river basin. Soil available iron level
had negative correlation with fruit weight and had positive correlation with TSS:TA of pulp. Soil
available manganese level had negative correlation with edible portion and positive correlation with
firmness and TSS of pulp. Soil available zinc level had negative correlation with fruit weight and
TSS:TA of pulp and had positive correlation with edible portion and pulp TA. Our results

suggested that the specific soil factors that may influence fruit quality of pummelo in different



production sites were soil type (clayey soil vs. sandy loam soail), soil electrical conductivity and
levels of exchangeable calcium and magnesium.

An additional study on fruit characteristics, fruit nitrogen level and granulation incidence
was conducted on ‘Thong Dee’ and ‘Khao Yai’ pummelo. It was found that granulation incidence
in pulp of ‘Thong Dee’ had positive correlation with fruit height, fruit circumference and pulp
nitrogen concentration. Granulation tended to increase in fruits that were larger than a normal size
with necked shape and thicker peel. However, correlation between fruit physical characteristics,
pulp nitrogen concentration and granulation incidence was not found in ‘Khao Yai’ pummelo.

In this study, nitrogen in plant samples was analyzed by the combustion method and
yielded higher results than those previously reported using the Kjeldahl method for analysis. An
additional study was conducted on pummelo samples to establish a relationship between analytical
results from the two methods. It was found that total nitrogen concentration of pummelo leaf
samples determined by the combustion method was higher than those from the Kjeldahl method
and their linear relationship can be explained as: Kjeldahl-N (%) = 0.782 Combustion-N (%) +
0.115 (R2 = 0.86). When both leaf and fruit samples were used, the combustion method still
yielded higher results than the Kjeldahl method with greater coefficient of determination value than
using leaf samples alone. Their linear relationship can be explained as: Kjeldahl-N (%) = 0.867

Combustion-N (%) — 0.038 (R = 0.96).
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wudn wiliangyinnn NN WIANEINWlaNIn laganzaudulaluan wgiInansasnuni
mmmmwjuLﬁnmf']ﬁu&wia‘luamwmmmuvli 13ha99NUS I ANR AR LT A e TIN
muwmaamavﬁw uaz lwnIANEIATI °11mmma'vg'wlmwiammdaﬂgnﬁmmsTuLLﬂimn Tag
v U dl 1 = ] =3 1 U U dl 1 =3
@uauiawﬂg}fﬂm:uumuymaawm@mmuLaﬂmmuauiawﬂg}ﬂimzuummmﬂi 39
VL;J"L@Tﬁ’m’]sLﬂ%ﬂuLﬁﬂummé‘wﬁufﬁzm’mawﬂﬁ@u’tmmédﬂgﬂﬁ‘uﬂ%mmwawﬁmmuﬁ"lﬁ
wrwa N ludalgwalassniy
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TN 1 muwmﬁumg{uﬁﬂmamaﬂw (M) WIBNAGDAH IAINNANENADG Y LAZNANE®

@iavxmgmmsmLﬁumquﬁﬂmamwjmaaﬁuiaﬁuﬁﬂadaﬁnmmﬁioﬂgﬂ@m6]

Lma'aﬂgﬂ Lﬁumﬂuﬁﬂma NANRAGAA NANRG/AINLI
NN (m) Lﬁ%ﬂﬂﬂ%ﬁﬂﬂ"ldﬂiﬂ!&l
WE/A kg/61% Na/m kg/m
RIUNIY 4.7 57.5 66.4 4.7 14.0
UAITUAT 5.2 67.3 72.5 5.2 13.9
UPATUIN 7.4 128.1 136.8 7.4 18.4
Usauys 8.5 190.8 2334 8.5 27.6
(@hLa,ﬁmnﬂﬂmUaauluLL@ia:LL%daﬂgﬂ)
600
__ 500 4 y=6.181x%-56.04x+ 185.6 P
= RZ=10.882
=
= 400
=
€ 300
=
g 200
=
0(—
® 100
il
4]
Fal 8 10 12 14
PUIANTINW I (M)
700
°
600 4 y=7.826x%-75.78x + 253.2
— 2 -
= oo R2=0.817
AE
2 400
g 300
z
= 200
100

PUIANSIW I (M)

10 12

14

MW 1 anudiusEwi e guIna I TIWuAUiwIwNasadn (n) uazimin

NANEAADAY () °ua<1ﬁuiaﬁuﬁ:wadaﬁnmmdaﬂgﬂ@m6]
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ANUAA STAL ﬁ’l(i!a’]‘lﬁ’]{l%‘lﬂ LLazé’numzqmmwNamaﬂszmsmaoe’fﬂa

FUBNFULAAUE A 9 NILATIZA lda Nt v Land Classification Division
and FAO Project Staff (1973)

auﬂ'ﬁﬁmlaatm&iaﬂﬁn‘luéuﬁﬂumi{ﬂﬂ%

Y v & e &
1. ﬁ'ﬂuﬁﬂJIaW%ﬁﬂn’J%’]Nd 9.8IUNIY 2.U4ATUFY

auslumuﬁﬂaﬁufmnt{ﬂﬁa 2 g Fanndwuniasauniadl pH §ndn 5 89
Lé]”waamu"l&ivl,@ﬂdgmﬁaﬂ%’uﬂgaamw@mﬁaamnL%a’hﬁﬂﬁqmmwﬁﬂaﬁaﬂm an 3 ’Iu
fanmwawdunsathunansdoduniaindos (pH 52%319 5.5 — 6.5) Farfluaninilmazas
ém%‘umiﬂﬁﬂﬁ"ﬁﬁ‘ae] 1 I(ﬂyﬁy‘amumuf:ﬁmiﬂ%‘uamwauﬁaﬂgu‘ﬂa: 1 8%y (efl 2)

gnwm i aasduuaasliAwi laddgmawds dnmsinliees 5 aam

Aual33E1 319 0.24 — 0.42 dS/m (A13797 2)

5:é‘u§uw‘%m’3‘@q1uauﬁm’mLL@m@mﬁ‘mwhmu lag 2 muﬁﬁmi{f@mﬂdgu
udszdmnd fazlimsdanisladoaandudydwdudszdngunu vildszdudunisiaged
lwnawideudnigs (faglute 2.6 - 3.5 wWafifud) 8n 3 mulszauduniaiaglunmi
thunans (mag'slu‘*ﬁaa 16 - 2.5 asidud) (m‘m‘ﬁ 2) a1 lsnaNaANNELYTVD

Suw%‘?@lqmﬁ]Lﬁ(ﬂﬁnﬂszmnmﬂﬂﬂaﬁuﬂ%ﬂi‘mqﬁLL@ﬂ@mﬁ‘u’LuLL@ia:mu@T’ssl

seeuwaswasaiuyyelomnd Ltazszﬁuiwme%ﬂuﬁLLamﬂﬁ'ﬂu"l@“lu@umamﬂmuﬁ
dgaann  (Waswadaldwinnin 45 mgkg uazlwunmfouididnuinnit 120 mglkg
ANAIAD) I@ﬂmwwﬂumuﬁlﬁmwausl,ﬁ]ﬁ'umﬂﬁhq.llmm:ﬂﬂﬂamﬁaﬂ%'uﬂqoau Sedmsls
ﬂsmﬁama@imﬁaa ﬁszé’uwaaﬂa%‘aﬁﬂuﬂs:‘[wﬂuaugdﬁd 701.3 — 1140.36 mg/kg Lazdl
szé’uiwme%wﬁLLaﬂLﬂ‘é"ﬂuvl,ﬁ'Luaugaﬁa 343.34 — 350.70 mg/kg (A3197 2) Teuaaslwifiu
A

’smmﬂﬁﬂﬂmawa%'ml,aﬂw UNFLT N NN ABAINNFDIN TV Id AN oAz IN1 IRz aNV A

m@;ﬁ'\iaaﬂuau

o A A A A A a A @
seauuaaiBon wazuanibi@vaiuanddouldluduamnaiudaluszaugs (@9
N 3) (WABLTENTEAUFINA1IEWING 2,000 — 4000 mg/kg hazuuNHLDUATEAUFINATZAING
360 — 960 mg/kg) 8519 WAAN LAIMiE waznaduas Henluszdugeunniuiu (waniidn
NN 25 mglkg, wadnMBalaiuinnin 30 mgkg, NaIuaslAININNIN 2.5 mglkg) Vaueh
s AaA Qa g: ' t:ll =S s s AAa 1
FINLFNTzAUAILALIUNANY (FIUN 3 Uz 5) MIITLAUFINN (FINFNAININNTT 6 mglkg)

(A9 3) WUANVUANGIVBITTAVUANLTN WNNHLTEY LAZINDNG serinarinlugianiie
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a13197 2 e pH smwmein Wi (EC) Yunadunisiag (OM) WasWoSaiidudselumi

. { { % a @ @ o &£
Avail. P LLﬂZI‘WLLW&L%UNﬁLLNﬂLﬂﬁU%‘l@ Exch. K mamumuaﬂawuﬁ‘mamm
q

5 5% 1 2. 800w 3% 2.uaTgY

Gl pH (1:5) EC (1:5) oM Avail. P Exch. K

(dS/m) (%) (mg/kg) (mg/kg)

1 6.7 a 0.42 a 31a 701.27 b 350.70 a
2 5.8 b 0.24 b 2.1 be 287.66 ¢ 281.94 ab

3 49c 0.29 ab 18 ¢ 338.90 ¢ 190.42 ¢

4 6.9a 0.31 ab 3.1a 1140.36 a 343.34 a
5 49c 0.38 ab 2.6 ab 159.25 ¢ 222.24 bc

: d 4 1Y o o P A o & ' ' o aad @ P
WN'\HL‘W@!: ﬂflLﬂaU(ﬂ@nﬁJ@rJU@]'JaﬂﬂiﬂL%NauﬂTﬂuLL%’J@ﬂ VLEJLL@m@n\‘iﬂuﬂ’l\‘laﬂ@MimUﬂ’J’l&lL%awu 95 %

PNNMTIATNERAILIT Duncan’s new multiple range test

17190 3 WAALTEY (Exch. Ca) wazhunitldey (Exch. Mg) NuantUaswle wazszauvad

\WaN (Fe) uuIMila (Mn) nasuad (Cu) uazdanzd (Zn) vesdusiudulanuiang

g &
UINI S5 R 1% B.81UNINU ’ﬂ.%ﬂiﬂﬁll

RIN Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)
1 32279 a 418.7 b 85.0 b 38.6 c 336 b 7.7 a
2 2569.3 b 889.9 a 61.9b 2438 a 9.0b 41b
3 17343 ¢ 515.7 b 2429 a 55.5 ¢ 6.2b 23b
4 3367.5 a 755.3 a 38.1b 324c 294 a 6.8 a
5 2551.7Db 910.1 a 81.7b 148.1 b 25b 22b

NG ANRRENANNG HAIDNHINARDWNWMALUINT ILANAIINUNIIRAANTE

PNNNITIATIERALIT Duncan’s new multiple range test

2. mué{”ﬂaﬁuﬁ%aaﬁ A.81UNIW 2. UATUIN

o

v
)

UANULTaNY 95 %

uadladulanuinasd 2 muﬁ"bﬂ@uﬂ%’uﬂgaamwau fanmdwduniaguus

1 té 1 Qs a I o a
AN (pH 32W34 3.5 — 4.5) uazdn 2 maudsiimsldyudiuanwdwdudszdmnliiannau

I3 v 1 { 1 a s et g’ J
Wunsalanias (pH 321319 6.1 — 6.5) (0131971 4) @1 pH maa@umﬂmuau‘[awuﬁmnmm

o ¢ a
LLRS‘,W%‘E‘YIQGQEL%L”}J@I

B.8TUNIH LLﬁ@dlﬁLﬁ%’ha%LaﬂJmad LL%ﬁOﬂQﬂﬁﬁﬁﬂ?WLﬂ%ﬂi@ﬂﬂﬂ
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wi s linuindusulavgasainistadnfagraantaluaiunawlgnwiduniesa  weny

ﬂﬁ”uamwau‘l,umuﬁaquJuLﬁazmiz@Tu pH maaaumﬁ):"ﬁamﬁwm'}mﬂuﬂiﬂﬂ‘*ﬁﬁmadm@;
a a a U+ dldé’

mm‘ﬂu@mm:ﬂszammwium‘ﬂ"ﬁqw@mu

A IWipasdiuainng 4 samddasndt 2 ds/m Tsusasin A dgmiduaa
{ d Q/ a U 1+ o 1+ g
Tausiun 4 TefinmydSuamwandu ﬁmﬂaqgﬂamﬂuﬂizm LLazsl,qumﬂﬁsLuamﬁ
1 dll a o Y a 1 d‘ n‘
nnIEINdK g Aenn s lWiesdninnningandue (@15190 4)

> A G [ a [l 6 A = A [ Aa
szaudunisiagluduagluinmsitunmi 3 au uszauil 4 59 Inmadiuanndu
Y a |+ & o |+ a [ ! A a v a A o
QRHII umﬂaﬁmamﬂuﬂazm LLa:ELqu:lmuluamﬂmﬂmm’mau6] VIzAUBUNILINYFY
=* f = €48 o o A A ' = o a A a
09 4.8 wWasitua s9aLduszaungInin (@1319h 4) amavl,iﬂ@nwm'mwul,l,ﬂwaaaummmq

Em]Lﬁﬂmﬂ‘swmmmﬂd%uﬂ%ﬁmqﬁLmﬂsmﬁ'u‘lw,wiazmuﬁa |

seeunasvasamiulselomd uazszaulnunsmBoafiuanfowldludn VDINNEIU
fehgann  (Weawaialldannnin 45 mgkg uazlwunsiBuafidnannnin 120 mglkg
audey) laslamzluaui 4 G'fiﬂﬁmﬁmu‘laﬁ‘umﬂdguua:ﬂﬂﬂamﬁaﬂ%‘uﬂ@aau fyzau
'vxlaavxla%’aﬁﬂuﬂnimﬂu@ugeﬁa 1825.11 mglkg uwasiiszaulnunadoufiuandaowlaln
GugIny 601.08 mglkg (@97 4) 6?30LLamlﬁLﬁuiwﬁmﬂﬁﬂﬂwaaWa%’aLLa:IWmes?jmeﬂ
Lﬁumwﬁaomimaaﬁu&ﬂaLLazﬁmsazawaam@;ﬁg\iaaﬂuau iudeniufinulusudula

o 6 g/ £
wuqmnmm

[ A A A ~ A a ' ') @
JLAUWARLT N LLa:LLmuLsﬁﬂwLLaﬂLﬂasm"l,@ﬂuﬂumamﬂmuaglmmuga IZAUIA
M9 LARN WUINRE WATNDILAS agilmzé’ugomﬂ °um:ﬁszé’ué’aﬂzﬁalezé’uﬂmﬂma 2
P [ A ' o A
BIU (N 1 WAL 2) UAZITAUEININ (MIUN 3 LAz 4) WUAULANANYITLALLABLTEY
LUNTLTUN  LUIMBR  NOILAY  WRFINTRIZHINNRIWIWTINTIN Ik NIzaUBaILAAN L

LANEIN (A1T19N 5)
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7971 4 ¢ pH anwmai Wi (EC) Sanmiduniuiag (OM) Weanadaniduszlood
(Avail. P) uazlwunsiGoaiuanidaoule (Exch. K) vasdusiudulowuinasd 4

7% 1 2. 8N 3% 2.uaTga

Gl pH (1:5) EC (1:5) oM Avail. P Exch. K
(dS/m) (%) (mg/kg) (mg/kg)

1 6.8 a 0.23 b 24b 41043 b 263.78 ¢
2 43¢ 0.35b 22b 289.87 b 469.60 b
3 43¢ 0.37b 24 b 481.22 b 399.60 b
4 6.2 b 0.62 a 48a 1825.11 a 601.08 a

RN AL RUNAUAIDAIDNBINAN DU UIULUIAT ML ANANUNIRRANTTAUANNL TN 95 %

NNMINATIZRA87D Duncan’s new multiple range test

719N 5 WAALTEY (Exch. Ca) uazuunibidey (Exch. Mg) Nuanifswle wazszauvad
\aN (Fe) LIMILa (Mn) nasuad (Cu) wazdanzd (zn) vasdiusiudulaiuinesd

4 5% 1w 8. 80N 2.uATLgu

]I Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)
1 3068.5 b 1069.7 a 495"  339d 56 b 32¢
2 2362.0 ¢ 555.2 d 78.8 212.9 b 1.3 b 21 ¢
3 2643.9 bc 655.1 56.1 4009a  151b 8.0b
4 37816 a 872.5 b 57.2 108.7d  61.1a 16.1a

NNELAG): ANRRINATNAIDAIDNHINLAN O WNIWLIIANT  FIBANFNNUNIRDANTEAUAN VTN 95 %

NNMIIATIZRA87D Duncan’s new multiple range test

NS = dafuluuuniIag biLanaInun9gaa

3. gudulanuiness a. uasTae 2.ua31aN

o A= & P Aa a o
RIUAMNUNANBING 5 7% WWpd 1 gaunlanwaudunsaaanin (pH = 4.8)
wnzldldlagunediuanwamdudled  Wudnsas@oiivduanaudulals  a.aw
1 a 13 v 1 té s 1
Wik §uan 4 saulanwanidunsatunansiisnsalanios (pH 9219 5.7 — 6.5) T99097
usniwiniwanzsununslgningma g ) thavansauwnaIiinMIdsuanIwanalnyun

U32d1 (@13197 6)



25

U o Y a g; 1 v 1 d 1 1 =) =
amah IWiesdiuainng 5 awddaesnit 2 dS/m Tsuaasinliddymdudu
lasemaib Inihesdudanuiuudszninimu agluig 0.25 - 0.62 ds/m (913199 6)

>

a = ‘14 a ) o 1 ] 1 & & 6 A s
izﬂﬂEl%ﬂiil’)@lfﬂ%(ﬂ%l]ﬂ’)’]&]N%LL‘]_ITR%’]’N&’J% 8%11%"1?’)\1 1.5 — 3.5 1UaTLF5ua Aaaq

>

MABunIsIantwnans (A1Tening 1.5 — 2.5 wesidud) 4 8 uagdn 1 @aulszau

9

sundsianAsuinags (13190 6)

seaunaswasaNdulszloml wazszaulwunaidounuanilaowlalugn VOINNFIL
fehgann  (Weawadalidannnin 45 mgkg uazlwunsiBvafidnannnin 120 mglkg
o @ = v & A o+ o a a ) o
audey)  SusadliiuhiimslieWesnatauszlnunsBouannifiuanudainsvasen
ﬁsﬂaLLa:ﬁmiazamadﬁ’]@;ﬁaaaﬂuau L agnunnulugwgulalue a8 unwTw lag
{ té a { 1 U+ v 1 %
FIWN 1, 2 uaz 4 sﬁawamﬁaaaaamm:ﬁmslmqﬂmﬁwm Jumwlduininasnasauas
= £ a 1 d' d' U+ = 1 c.l' d' = %
Iwunadouandrslu@uainniiaiud 3 Saaansltoiadas sausauil 5 Taln13dan1smg
mmﬂ@ﬂﬁﬂﬁgmmumﬁmaahol,am ﬁTwme%ﬂﬂu@ﬂﬁwluaugwmLﬁuﬁu ANAIIRI
s A o ') ' P o & A o v . Ao ' A A
wiaipdasnunsddeslilnauuduanaanstviliudaziuiiswiunalaiann fatianu
ﬁaonwﬂqﬂwme%ﬂﬂummzﬁfuﬁaﬂﬂh@ﬁ"uﬁlﬁ’waNﬁmﬂu‘jﬂmgw%ﬂw6] % (#1399 6)

o ~ A A P a v A =< a
TAUULAALTYN LazuNnTLSsuNLantU e La flengenagennn Ta8LanIZRIBA 1 LAz
d a { 1 s ~ Qs 1
2 GINALNaNIIFIa8N FZAUIRDG LWAN WRINRR NAILAY LRZRINZH ﬁmga ﬁagemn
WA WUANNLANFAIIUDITLOULANLTEN  WINRLTY IEETER AL e e unlugianing
(@197 7) Toyausadliiduiduluundilanimiauasiay 19 a.munu uaz a.uasty
A A o a A A o R o A A '
a1 ALauuaalfon uuNTEY WATIATIN FIANLARING Luaamnmamu"lwumﬂagu F
a A c; & @ A > =] a A a =1 Id =) 1 a%’d
Audl pH @ memmz@uLmaLsﬁﬂmmumﬂumﬁﬂu@ugq ﬁmLﬂuvl,ﬂvlmmulmmmﬂgmuu
s a A 1 & a
TR HEVICHTE L DA HEE Rl R HS MY ECET
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71971 6 @1 pH an WM IW#n (EC) UsmnmBuniodiag (OM) WasWadaiiiudszlomd
(Avail. P) uazlwunsiBuafiuanidfoule (Exch. K) vasmiudulanuinedd 5 au
Tu a.unawsz a. ke waz a.lnonna e.uaston’ .uatlgy

Gl pH (1:5) EC (1:5) oM Avail. P Exch. K
(dS/m) (%) (mg/kg) (mg/kg)

1* 6.5a 0.27 bc 2.1 be 725.3 a 232.0 b

2% 5.7 ab 0.40 ab 2.1 be 696.5 a 607.0 a

3 6.0 a 0.16 ¢ 26 b 1795 b 221.3 b

4 6.0 a 0.30 bc 17¢ 202.3 b 223.4 b
5 48b 057 a 43a 129.8 b 501.3 a

' a A 1Y o o P A @ & . ' o aad o P )
WN'\HL‘W@!: ﬂ']LQaU‘ﬂ@]qN@]qU@l'ﬂaﬂ‘]ﬂiﬂLﬁuauﬂTﬂuLLu?ﬂ@ vLaJLL@]ﬂ@]']Gﬂ%qﬂ’]\‘]ﬁﬂ@]ﬂi:@'ﬂﬂqqulfﬁauu 95 %

PNNIMTIATNERAILIT Duncan’s new multiple range test

* FIWNHAALNERIDON Lﬁumﬂ“ﬁﬂﬂLm'jLLazmiLﬂﬁﬂadﬁuﬁﬁ@ﬁﬂgﬁm

g1719N 7 uaaldisy (Exch. Ca) wasuwuniidas (Exch. Mg) Nuanilasnla wazszauvas
\WaN (Fe) LIMILa (Mn) nasuad (Cu) wazdanzd (zn) vasdiusiudulaiuinesd
5 &% b 0.09WIE a.ong uaz 0. lnene a.uaITaes 2.uaslsu

Gk Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)
1* 4155.6 a 880.4 a 172 b 21.7b 114 b 15.8 a
2* 3254.1 b 934.0 a 67.7b 523 b 15.2 a 179 a
3 25909 c 589.6 b 76.3 b 399b 28c 45D
4* 21515¢ 755.5 ab 58.0 b 412 b 31c 3.7b
5 21432 c 668.7 b 248.3 a 93.6 a 27c 6.2b

o 41'

RN AL RUNMNAIDAIDNBINAN O UNUIULUINT MLANAINUNIRRANTTAUANNL TN 95 %

NNMIINATZRA87D Duncan’s new multiple range test

a a A ¥ v+ a a o o o o A
* RIBNNAALNDRIDDN L%%T‘I'ﬁi‘h‘l‘!EJLﬂllLLa$ﬁqiLﬂ&lﬂa\1ﬂ%ﬂfl"ﬂ@]ﬂ@]EW°ﬁ

v

auﬂ'ﬁﬁumammdaﬂgn‘luéuu,aiﬁn WAUNADI

=< waa LA ) = 4 A A & . AL A [y

ANEIRNUGAAU 2 DIIAD luﬁa\jﬂﬂLﬂULﬂUQL@auwﬂiqﬂu ‘Ii\‘]Ll]WIi’J{W]W‘Lm 2. 84UNIN
v A A & ! ' = A A A A o A W o a A
vL@i‘]Ja“nﬁwa“lla\‘m’m‘iﬂﬂ LLazlu"ﬁ’ng]m‘]JLﬂEJ’JL@]El%L&IH’]U% UL@IU’Jﬂu GITGVL&IVL@S‘UEMﬁWG“Uad

insay TwmIAUaIad I UTLAUINTIAYN  AUIFAWLTWATALANGIINWIZHINIEIW A
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& % & o =R “ . a a &
Wun1aaauin 1 8% LUuNIaninIathwnad 2 8% Lazaanawlaiwidunaiy 2 8u
Iuaﬁ’JGLaﬂuLw‘]ﬂ"lﬂu Em’l‘wm’mL‘ﬂuﬂimlaa@mwiazmmﬂﬁEluLLﬂaw’m‘ﬁ’NLaauuﬂme
& @ A & : P & A

LIanuay 1%”1]‘(%:7]@’] pH Ta@u’]lu‘ia@aquuaﬂqwLl]uﬂﬂ’]\ﬁ (1979 8 A 9)

AN INHIVBIAUINNNG 5 FIIUTLAUNNTIAN LALADWLNBNYY JAAINN

& 1 1 a = 1 1 { 1 £ Qs IQ/ a 1
2 ds/m Tousasi lilidymawdn uaztwdinulidlndidesiunialdluduainunaslan
o A A A £ Iz LA Vg
T 0. 8WNTI% Uz 8.uaIToes 9.uavlgy lagaun 2 uszsIui 3 ﬁmlma;&mmmﬂaﬂl
A A, PN & W vA o ° a A ) a '
memmaalummwa‘mUquqmmwwa ﬂ"luvl,@mmm‘sm"LWWWaa@uﬂqam']muau6] Ll
an13vn et s asa I niwaw lalnatine@dn 8Ilbua 8.0uW1 LasUANTWaINn
n3auluwtigifanuniiam ﬁﬂﬁmmsﬁﬂwﬁwaaﬁﬂm’*aomugdﬂ’hmu‘lu D.UNAUT LA
Tus9f s e ﬁﬂu‘;"mmuﬁ@hm‘:ﬁﬂﬂﬂ’mgjilm:é’uﬁ'] ugadIEmwiinnsas lai'le
fanalausadaa I Wi vesduluie 8.08n waz a.uvauinlanndila (aen 8

ey 9)

szaUBunIsianuedduanns 5 mw dadilldige 9 gwn (@wannd 3.5
¢ = X A v L A a o A a o a A &L
wWadidudauly)  wazfiwmlivhludradenamen  Tazdvdunisdagludwnatuninly

L@BUNNIIAN (AN31N 8 Laz 9)

wounasweianidulslomd uazszdulwunaBonnuandfowldludn vaamnaiu
fehgann  (Weawadalldannnin 45 mgkg uazlwunsBvafidnannnin 120 mgikg
MUFIAL) NIMNNTAUAIDENIAUTINADUUNTIAN LRSLADUNINEY TInaadlFANINTNT
IﬁﬂaWaaWa%’aLLa:Iwmes‘fmwmﬂLﬁummﬁaamimaaﬁuﬁuiaLLazﬁﬂWSa:aumaoﬁwqﬁaaaa
a L oA o A o . 2 o A A 2 A \
Tudn iwdsnunnulusuduloluguihuastoad 1.uaslsn laosun 2 uaz 4 Selimala
fuiafl uazilpduriddangs WeaveTauazlnunaiBouandaluduannniiaindung (@139
71 8 uaz 9)

U
=1

IuLLﬁdoﬂgﬂuvl,aiﬁwa’?msw:ﬁm@; LARLTYY wanfilde LLazﬁgamqluau
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a13197i 8 ¢ pH WMt i (EC) USunadunising (OM) Waswosanduselumi

(Avail. P) Tnuns@ouiuanuaowld (Exch. K) 1 pH wszanwnsin v

(EC) vavhluiasmiudulanuiznilng s.aynissany an 2 au lu a.ung

awn LU laTUBNTWATAIINNTAY LAZAIN 3 ’IW b 29NN N laTUBENTWaA

WnTas (LAawUNIIAN)

I oH (1:5) EC(15) OM  Aval.P Exch.K pH#1  ECn
(dS/m) (%) (mg/kg)  (mg/kg) (dS/m)
2.U19AUN
1 47 0.23 3.7 1965  596.0 7.0 1.21
2 6.8 0.34 39 14996  958.1 7.1 0.80
2.04N N
3 5.5 0.25 35 3929  568.9 7.0 1.54
4 6.6 0.30 40 11418 4182 7.2 2,59
5 5.5 0.59 4.5 3937 5845 7.3 2.73

319N 9 @1 pH smwm st Wi (EC) YSunmdunda

s

199 (OM)

WaswWasaniiuwilszlomd

(Avail. P) Inunsfonfinanifswle (Exch. K) @1 pH uazanwmsrin i

(EC) vasilusasmudulanuiznilng v.aynissanu a0 2 au 1w 8.0

audl LllaTUBnIwaTasinnTay Wazan 3 8% Wb 2.0UNWIN N IATUENTWAVD

WNT0Y (ROWNENLW)

®IU pH (1:5) EC (1:5) OM Avail. P Exch. K pH 15’1 EC 1/{’1
(dS/m) (%) (mg/kg)  (mg/kg) (dS/m)
. U19AW
1 4.9 0.18 4.1 239.2 520.8 71 0.42
2 6.6 0.44 4.8 1468.8 1087.7 6.8 0.29
8.8UWI
3 5.7 0.31 4.1 438.2 498.6 7.0 0.58
4 6.2 0.41 6.5 1990.1 685.9 6.9 0.63
5 5.1 0.64 5.8 497.3 581.6 71 0.33
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saliffwaasurasLlanlunguusinidn 9

1. RIUIH LUATUIN

a AR = & =< & o

@umﬂ‘qﬂmuwﬂﬂmlu Luamwendanwidunsasuusinnn 29 unsadaunn
(PH 4.3 — 4.6) (7190 10) uazldfimalTuanmdudioyuatineneds adrlsfionalainy
mmﬁ@ﬂﬂaL@iu%'@maaﬁuﬁuialuanﬁw@uﬁﬁﬂaﬂwLﬁflum@gw,l,saL“ﬁuﬁ

1 o L% a g: 1 c: 1 d 1 1 a =1
Ay lWihaesduanns 4 au Sendindt 2 dSim Tauaasinlifidyniduda
Ao o ' P’ A ° Y o A ' . o A ' . '
TasRTaganain @u‘lum@mummsmvl,wmmmmwuluﬁ;wmeummmuazqmmmLm
] { ¢§ a { 1 U+ A 1 o
naadNay 10 Wi 8IwN 4 TINAGLNANIRIAAN ﬁm‘ﬂ%ﬂmﬂﬁﬂﬁmmmn Fa1n1vuin I

PAIAWUINNINRINOW G BLIILARTA (A131971 10)

“ A a 0/ a ai d | d' a di
seauduripiagluduuassiun 1, 2 uaz 3 Fudumuindaiiaamamelulszing
fendaut9dn (A13ening 1.1 — 1.5 wWasidud) v tunand (A15znine 1.6 — 2.5
¢ = € A A L a A ) A o A a o a A | A
wWasidud) vmeiaiun 4 TandaiNanisseandszaudunisiagludunginii (a13190 10)

seeunasvasamiulselomiludnassind 1 - 3 Sa1szning 7.1 — 29.0 mg/kg 9
satnduszauddolmnay uas ummm’mwulu@umﬂawmeummm Uaz ammmuw
naasaghaauta Spssnd 4 Seudaiianisssaan LLazFLqumﬂwELuﬂimmu'm fyzau
Waswaialudugeun  (Waawaiaiidnannnin 45 mgikg) seeuTwunsdouivaniaonlalu
Supessandl 1, 2 uaz 3 Je1sening 55.0 — 125.2 mglkg %ﬁmnﬂmzﬁw‘i‘wuﬁag\‘] (3zaU
61 30 — 60 mg/kg 3= ULIHNE1I 60 — 90 mg/kg JZAUFI 90 — 120 mglkg) wAgInIdandni
ﬁwuluamaaa’suﬁnﬂﬁjuLmﬁmﬂﬁﬂﬂ% Lm:&jm{%mﬂaaaaamwiu%'@ Fuil 4 Gandaiiany
saen uazliiluadluSunnann Sszdulwunadouludugaann @dwnnit 120 mglkg)

(@797 10)

o A A A A A v A o ~ o o A '
JLAUUAALTEY wazkuniliToy Auandould Jddn (Leadouszauddansening
400 — 1,000 mg/kg, LNNHLTBNIZAUNATIZHING 36 — 120 mg/kg) FIWNWAALNaFIBaN
[ a o A A A A U+ A Ry v A
srauuaaBoadn uazuanii@oatiunans aun 1 Smenslgiondl ualfihwinginn
nauny Hauuaadouuazuaniidey @Nga (39N 11) Mehenwaniiduniagwn
! ' o A A A a o vl A & €1 A 9 '
fanadaTzauuaaLToy uazuuniiGouludn vlilisiunezdudselonideniasas aenels
= . A a A A A A = A [
fioa ldwoensRadn@iftesannisneuaaiBoy wazuaniiBon 99019 an Hazauge
a A > =3 A (3 d' c.l' %
annnaIn wsmilaiidnluszdugs A9 gannifaunnaiu sndiusui 1 luudasndgndu
v ¢ b= ¢ A o P A o . . a )
lavuganhrswuifiszauusamitalududunn (@13:wine 0 — 4 mg/kg) nasuad Hazey
AULUTUINTZRIRIN  AILATZALAININ WD GREGLY laganuinaaiasiaaniiszay
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a A [ d A a A = L ' A
VIQGLL@G‘?L%@I%EEGV]@]@ imuaoﬂ:ﬂu@uumﬂmﬂmd (3N @3\‘] LAZHULL IR I@UE‘T’J%YI

a dl 1 = e d = a ﬂ; dl
Nam‘waaaaaﬂm:@uaanzalu@ugwq@ (913791 11)

a13971 10 @1 pH amumM i IWi (EC) Yianmduniodag (OM) Weawadaiidudlslood
(Avail. P) uazlwunsiBoanuanidfoule (Exch. K) vasdusiudulowuinasiuag

@ 6 :’ & A v a
wugmamm 4 3% 1% 2.0409 8.17%WY AT 8.UINWR 2.UATUIEN

RIW pH (1:5) EC (1:5) oM Avail. P Exch. K
(dS/m) (%) (mg/kg) (mg/kg)

aNG
1! 43 a 0.034 b 1.7b 29.0 b 82.4 bc
2 44 a 0.029 b 12¢ 222 b 55.0 ¢
3 4.4 a 0.042 b 1.5 bc 71b 125.2 b
4+ 45a 0.080 a 2.7 a 573.3 a 208.3 a
P17
1’ 44 a 0.022 b 1.4 bc 212 b 103.1 b
2 4.6 a 0.023 b 12¢ 194 b 73.0 be

NNELAG): ANRRINATNAIDAIDNBINLAN O UNIWLIIANT  FBANFNNUNIRDANTEAUAN VTN 95 %

AMNMNINATERG83T Duncan’s new multiple range test

o4 A A a & o £ e oa A
/ﬂ@]ﬂ'ﬁi’ﬁﬂlﬂl,ﬂil UNIARIUUIRUNDINTNINNVY Y NRGLNBRIaaN
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13197 11 wAALBEN (Exch. Ca) wazhuniti@eay (Exch. Mg) Nuanidfsnle wazszauwas
\AaN (Fe) uUIMILa (Mn) nasuad (Cu) wazdanzd (zn) vasdiusiudulenuines

A v § : & A v a
@LL&zW%‘D;"II’]’)%’]NG 4 RI% 1% 21489 2.1 %W LAz 8.UINWR 2.4ATWIYN

]I Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)

N2
1 89.8 b 33.1b 91.2 bc 229b 1.3b 49 a
2 418.4 a 88.8 b 128.5 ab 491 b 25D 3.4 ab
3 332.8 ab 59.2 b 498 c 1139 a 0.1b 1.8 b
4* 273.9 ab 146.6 a 151.8 a 321b 109 a 54 a
“U']’J‘Li"]fﬁ/\‘l
1 59.3 b 30.8b 73.8 bc 39c 08b 24D
2 165.3 ab 80.2 b 131.1 ab 441 b 4.9 ab 3.8 ab

RN AL RUNAUAIDAIDNBINAN O UNUIULUIAT  MLANFNNUNIRDANTTAUANNL TN 95 %

NNMINATIZRA87D Duncan’s new multiple range test

o4 P a 2 v A £ S
/a(ﬂﬂ’lﬂﬁjﬂ‘mﬂ&l ANNILRINUBIRUNTIATANNUINDY Y ARIYARGBARRI

2. 81wl 2. U3

fuannng 5 maulammiduniada (pH 5239 5.1 — 5.5) 89 nIadwnand (pH
329 5.6 - 6.0) 7uh 2 Anslagulalalurinnifianmdudunsadnies (a1 12)

Ay IWiasduainng 4 s Jendind 2 dsim Tsusasin i damiduda
Ay o : a A o Y o A P o A v :
losddadanadn  GulwaailidmahlWidnianuluguiuestoeiuazguiuinaes

oy 10 1 (@131971 12)

v a a o a A ! ¢ < &€ & o A v a A o
33@1]ﬂu‘ﬂiﬁ?(ﬂqsl,u@uuﬂq‘izﬂjqd 2.3 — 2.9 a3t Tue Gﬁdﬁ]m’]&l‘imuauﬂ‘im@qiu

a @ A Y o v a o A
(ﬂuﬂﬂu’ﬂ’]ﬂfﬁﬂ LLaZﬁJﬂqiﬁ]@ﬂqs‘l@@IﬂfﬂLﬂUGﬂunﬂﬁ’)u (9137191 12)

sedunaanasaiiulsslomd ussszaulnunmBoaiuanaowldludn VOINNFI
fehgann  (Weawadalidannnin 45 mgkg uazlwunsBvafidnannnin 120 mgikg
MNEIGL) (TR 12) G'fiaLLa@ﬂﬁLﬁu’hﬁmﬂﬁﬂsmlaaWa%’aLLazIwme%ﬂwmmﬁumm
ﬁaaﬂwsmaaﬁuﬁwiaLmzﬁmsammaam@ﬁ%aaﬂu@u Dusnrwasanofinuludinen

1 1 [ :’ g o s { é U+ g { 1 =1
Lmaaﬂﬁﬂiuqmmmumwﬁ% AWTURIWN 3 Gﬁdluﬁﬂﬁﬂ‘ﬁqUﬂﬁdlﬂLﬂ%%ﬂﬂl%ﬂﬁN’]%N’] A
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% a s s = a ' v & K + = v a '
mmm:@uwaa‘V\Immmﬂmmmmﬂu@ugaag LLﬁ@GI‘VSL‘ﬂ%ﬂx‘)ﬁﬂ']Wl!ULﬂ&J@mﬂ"lx‘]sL%@%aU'N

LA

v = A A a a =< ' @ A A A
TAULARLTNNLANIU AW e lan  Ae1twnans D9 g9 duaununiibuud
M A A4 o = v ~
uanulRunlaluauiandn 09 thwnae  BazwuaNnlIUITI NI TEaULARL TR
uwuniliBpnluduszninmu (@13190 13) amaundn Hzdugeann usamitasidduudiniig
' & e =< A = @ A o A o AaA

FERINEIU AIUA 1 U9 Tagsun 4 Jauuusmitadnign nasuas uazdInzaNanln
szé’ugamﬂnﬂmu LRZWUAMNH LU TV ITE AN ILAILATRINS FIeWI198 W L2909

(@97 13)

171991 12 ¢ pH amwmsi lnih (EC) Pianmdurieiag (OM) Weanedanidudseluo
(Avail. P) wazlwunsiBoafiuanidfowld (Exch. K) vasaiudulowuinasd 6

=) = =
8% b a.a5unan ERIEaCITE

Gl pH (1:5) EC (1:5) OM Avail. P Exch. K
(dS/m) (%) (mg/kg) (mg/kg)
1 5.8 bc 0.047 be 2.3 b 294.8 b 1375 d
2 6.6 a 0.088 a 2.5 ab 800.7 ab 345.1 b
3’ 56 0.080 ab 2.7 ab 1488.2 a 2485 ¢
4 6.4 ab 0.070 ab 29a 1215.5 a 4363 a
5 * 5.9 be 0.047 b 2.9 a 820.5 ab 382.9 ab
6 56 ¢c 0.025 ¢ 2.4 ab 1366.7 a 154.8 d

NNELAG): ANRRINATNAIDAIDNBINLAN O WNIWLIIANT  FIBANFNNUNIRDANTEAUANUL TN 95 %

NNMINATIZRA87D Duncan’s new multiple range test
/ 8N 3 agfluu’%nmﬁ’maaﬂvlﬂmnamﬁu FRNHUAUNLANA1INY

* gaud 5 LRULNEINARES b iawrtinNazd lUiRuaIae196%
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131497 13 uAaLBaN (Exch. Ca) wazuanit@on (Exch. Mg) Auanasuld uazszauvad
\AAN (Fe) uIMita (Mn) nasuad (Cu) wazdanzd (zn) vesdusiudulawug

~

N0I6 6 8% bib .73 INED 2.1051FULT

q

I Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)
1 11106 b 140.4 bc 942bc  307'°  56b 9.9b
2 26245a  187.0 ab 941bc 119 57b 62b
3’ 11533b 1729 ab 69.6 ¢ 29.4 16.8 a 252 a
4 23720a  237.9 a 194.6 a 8.1 58b 9.1 b
5+ 23435a  193.6ab  1743ab  28.1 9.7 b 11.1b
6 12265b  925¢ 1158 abc  27.7 52b 720

NABLAG: AL RUNANAIIAIONBINAT D UIBIULWIANT MLANFIINUNIRRANTZAUANNLITaAW 95 %

(3

PNNMNITAATIERAETT Duncan’s new multiple range test
NS = dafauluuuiad ianuwand et unIana
/ 8Iun 3 ang'sluu%nmmaaaﬂ"lﬂMﬂmuﬁu UaNBIMLAUNLANAIINY

* §IUN 5 INULNEINANEA W Aauninnazd lUinuaeg196%

3. gaulu 2.nanL3

Auv2nd 3 Maulammiduniadann (pH 4.6 — 5.0) faluniada (pH 5.1 — 5.5)

(@971 14)

Ay IWipasdiuainng 3 sau Jendind 2 dsim Tsusasin ldddamduaa
Ay o ] a A o Y o A Y o A o :
losfdadanadn  GulwaailidmahlWidnianuluguiuestoeiuazguiuinaes

o 10 — 20 11 (@971 14)

e A L a 1 1 ¢§ et 1 ] et
sz@mauw‘%mmqlu@uﬁm‘szmw 2.1 — 4.4 wasiiud sﬁwmﬁagim:@ummma

DITZAUFI (ANT191 14)

seaunagWasaNdulszloml uazszaulnunsBounLantU 8w La lwat WaIaIun 2

uaz 3 Aegeunn (Weanwadafidnannnin 45 mgkg wazlnunadoudaininnit 120 mg/kg
o @ =~ v & aA o+ o ~a a ) o
AUF19L) mmelﬂmmmmﬂ%qm/\laawasaLLazIwmeenzmmﬂmummmaamwamu
£ =1 g; a I [ = o ai a 1 1
mf[aLLazumia:amaam@;maaﬂu@u Lﬂuamwvﬁm@mnuw‘wﬂu@umﬂLL%aaﬂgniuqu

1 :’ Q = o Q/ dl é a Q 1 QI/ =S 1 a Q Q dl & 6

LNYNWATTUAT fMTUEIUN 1 TITMIIANIThiNIDe wuindszauwaawayanudlwi szl
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a A A v & A Ao o ) v @
LLazIWLLﬂaLTUNﬂLLaﬂLﬂaU%VL@a%}sLuLﬂmGWU']uﬂa']\‘] (@l’]i’]d‘ﬂ 14) LNSHNUDRINAIMRNATNAURY

d‘yd s 1 6 A dl a v dl d‘y v
Iamaamuuuanwmﬂuaugsmmwaumuau6] LLRZN&NIE]‘Y]LL&@GG’]ﬂ']iL%E]‘IJTJ&W‘J%J’m

sraunaaBsNAuanUfswlaluduiiidediann  (waauudiann < 400 mglkg
LARLTENFIRANTZRINE 400 — 1,000 mglkg) IzaULNNITENNUANILREWlaNEDILU
a9 (WUNILTENGENANIZRING 36 — 120 mg/kg WuNTLTaNLIwNaINA1TZRINg 120 — 360
mg/kg) TG LAAN UAT WIIMEE AITAUFINIMYNAIL NILAINTAUFITIFINN Uaz
% ada s =1 d' a 1 dmdf | [ A
fane@ilszauihunansfiegs (@3 15) anwauluundslaniidaiunsadauaziiduanan

! oAl & v o a A A A €1 A o
NITLARIBDH €) ﬂ’]"ﬂLﬂuﬁ']Lﬁ@ﬂ'ﬁ&liz@ﬂLLﬂﬂLSﬁUNLLﬂzLLNﬂuLGﬁUNWLﬂuﬂiZIﬂTu@laW"ﬁuaU

139N 14 @1 pH amwmain Wi (EC) USinaduniedag (OM) anuiduduvas
WosWasamidudszloasl  (Avail.  P)  uazenududuvadlwunaidoud

uwaniasule (Exch. K) vasdumudule 3 au lu a.lnslua 2.myauys

]IU pH EC OoM Avail. P Exch. K
(dS/m) (%) (mg/kg) (mg/kg)
Nada

1 5.1 ab 0.018 b 21b 16.5c 79.0 c
2 48 Db 0.058 a 44 a 140.7 b 1914 b
3* 54 a 0.018 b 23b 1524 b 180.7 b

°]J’]’J‘1i"1§\‘1
2 46D 0.033 ab 42 a 93.7b 317.7 a
3* 55a 0.031 ab 26Db 3925 a 1311 b

o 41'

RN AL RUNMUAIDAIDNBINAN DU UIULUIAT MLANAINUNIRRANTTAUANNL TN 95 %

PNNMTIATNERAILIT Duncan’s new multiple range test

A 3 INuNeINanda lWnaunazd lUiiuaaatng
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PN319N 15 wAALBEN (Exch. Ca) wazhuniti@ay (Exch. Mg) Nuanifsnle wazszauwas

WARN (Fe) W9t (Mn) Na9uad (Cu) Was&IN=R (Zn) vasduainaula 3 au

1w a.lnsloa a.mogauys

]I Exch. Ca Exch. Mg Fe Mn Cu Zn
(mg/kg)
Noda
1 6305a  107.2b 908ab  639b 54N 1.2"°
2 7242a  254.1a 559b  164.0 a 2.3 1.9
3* 7763a  1384ab  1129ab  69.5b 2.1 3.2
117'35'15\7
2 3503b  133.5ab 460b  153.1a 1.8 1.1
3* 891.3a  1558ab  181.8a 44.0 b 2.9 3.9

NNELAG): ANRRINATNAIDAIDNHINLAN O UNIWLIIANT  FBANFNNUNIRDANTEAUAN VTN 95 %

AMNMNINATERG83T Duncan’s new multiple range test

NS = daauluuunias ianIwana et unIsana

Ui 3 INuNeINanda lUneunazd lUiRualagng
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FTAUSIADINIT LY

d' L o = £ 1 |d' a
maamnluﬁaguu m"lmmmmgmm@mm?uaﬂuauia‘lwmwmﬁzagm:@u
| R A, a \ A o A Adaa v 4 a &a
Win st aimuizauiNgInadansaula lﬁmawaw@u@mmw UsznaunuaIILAIITAN
"L@Tmmwiazmsmaad51'41ﬁuuﬂm’mmsﬂ,uLL@:@‘hmemaﬂuﬁlﬁumﬁmaﬂzﬁ waz b uas
~ ' = A ' | & o A & o A A o Aa &
ey haafvlouoyle Luamﬂqmw"l,ml,ﬂumLmumaLﬂulmmw,wammamsww
A d' £ = g; p.? £ = s 1 n' p.l' =
T1921%13 AR LN leanNIANEa IR kA aAuaagdluaInfssaa Ll
a =3 s 1 U % =3 dl a J 3; = A
NANA® mumamamauﬂumim‘ummwawamﬂwmzuuwmqﬂszmm 3 — 4 1faw M
° \ A a & o ’~ & A = ° ' a
dunanl 3 — 4 ndaeisweadudunulunmsiensingams Fududunislud
wusihiiulasmlldwivisesgady  staumgamnsluludulennauluguiengg

v
v A

a;ﬂvl,@mu
sanlugauusiiiwasnaed

o v ¢ s &
1. ﬁNIaW%ﬁT’nuWN\‘] 9. RIUNIB 2.U4ATUFY

o I s & @ 4 \
auiawufmnmmafmmumLmuﬁﬁﬂm Flulasawluly 2wing 298 — 3.52
wesidud (13190 16) Sagandrazaululasaululuduulfenden uazdula fasiingau
1 %) Q =) 1 é 1+ =3 o %
WNaw (WuN3Iaih, 2546; a3NUN, 2540) mwumﬂuwamﬂmﬂaﬂpLﬂﬁluﬂimmmnmivﬁﬁ
v o o @ ~ AA A o a . ~
5x@uvLuI@13Lﬁ]uazaw1u1uga gaandaInuaneumluNrLasIRATY ez BnEIuRIAe
D = Aad ’~ o ' A A 9 A ea Aa &
FNTUNaNNITNNTILA TR llaTiananalatn s hasanludasdfuansiiin ey
v ad . A < a 6 dq‘ A A YA (d'
Tulasansiua2e93  combustion Gﬁﬂ@sma"l,ﬂlumi'sLmﬁ:vxmawawmﬂwmumwmwge
1 ad . A . ada g oo 1 A v = = a [
A1713% Kjeldahl Sadudtianednlanuunsnas eldaunsaidSouifsunanmdenes
Jen s mTaesa Tl 39 IERINIINA IR NLA NN DRIAM N FUNWTIZRIIANILATIZH

"LuImLﬁmﬁ"l@Tmﬂ'i%miﬁaaaﬁ%uazmuaNaludauqﬂﬁﬂ 2 UBITILIN WA

Q Q v Qs g’ J 1 v 1 1
sz@mwamAImzﬂul‘uauiawuﬁmwauwmﬁmlnmﬁmagluma 0.12 — 0.16 tlasioua
(@301 16) uazlidudsdhudasinnmelusimdnniu (ldlduaasdays) ddasunad
1 { { é Q > { =Y > Qs
WNawafa 81N 1 WAZEIWN 4 SﬁdﬁsmuwaaWaiaﬁL‘ﬂuﬂsﬂwﬂu@ugdmﬂ NRUNIZAL

% 1 1 Qs d' o dﬁ v & 1
WaaWasalululduandrsnugiudug  undin GmLLaml‘mmm’]mma’m'rmlumigﬂLLaz
seauWaawatrluluidasnne mﬂdﬂyﬁﬁwaawa%’amﬂLﬁummﬁaomwaoﬁuﬁuiavlsjﬁwlﬁ

a a a' J 1 04 o A + v a J dl'
waunaaweTaluluiindusuda uasviliildoandrsluduinniuiaesg

% U = :’ J 1 1
swaulnunadoyluludulanuszniviis Seszning 1.57 - 1.93 Wefidud (1319
dl 1 1 v A e dl = v =} 1 g: £ a = % 6
1 16) aglumﬂﬂammmmLﬂmmmmluauLﬂaaﬂaaummaa"l@mw,l,azmaa"lm (BUNIAN,

2546; Chang and Bay-Petersen, 2003) WUNaluinuadldednunaawasafe ulawluainazi
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I‘WLmaL%wﬁLLamﬂﬁaluvl,ﬁgaLLa:ﬁmtmﬂ@iﬂdﬁumnwaaums uel ligaAnaaINUTZAL
A A = v & = =
Inunsidounwulwly emLLa@]ﬂ%mmﬁmwmmm‘luﬂ’ﬁ@@LLa:azaquLLwaLﬁnswluluu
A o @ 4 Aa = a Y v o "o o ') a
AasnNa ﬂ’]ﬂﬁﬂqEWI&IIWLLYIETL‘HEJ&J&J’mLﬂ%ﬂ’.l’]&lGladﬂ’ﬁ“llBG@I%&NIEIVL&JW]SLWR@‘UIWLLY]&L‘HEJ&J

AI J 1 o o v + v a J dl
Iuluazweduta uasyinldlidoandsluduaniuiten

{ v v s v e :‘ J
AN3197 16 anNTNTwradlulasian Nagwasa LLa:TwLmm%ﬂuluiuaﬂawuﬁfmnmmmn

5 &% 14 0. 810W% 2.4a3U34

Cel) N (%) P (%) K (%)
1 2.98 0.12 1.57
2 3.41 0.15 1.93
3 3.02 0.16 1.70
4 3.52 0.14 1.86
5 3.04 0.16 1.75

2. ﬁwiaﬁufwaoﬁ 2.8NUNIIW 2. WA TUIN

ﬁuiaﬁuﬁ:waaamﬂmuﬁumuﬁﬁﬂm Flulanawlulusznineg 281 — 3.14

¢ & & A ' | A o A o A = o A ' v @ =
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Kjeldah! lunsitazi

= = 1 [} { & 1 {
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Monwlilusudfonson  uazdula  wdrbasananuiwilsvaswaswatrlwlunialuwain
a > 1 a v g: d' 04 g ai | a IS s
LOEINUURZIZRINRINNUDY NI9 m:@uwaaWaismLﬂuﬂiﬂwﬂu@uumgaLLazwuLLﬂiMﬂ

1 =3 I A Q U dq’ U A s 1+ = a 1
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mwLﬂ%mmaaLﬁaﬁuiaﬁﬁﬂﬂﬁlﬁmﬁuagiuﬁaa 0.6 — 0.8 Wasidua UIrRARIWIZHING
1 1 1 o s { & Q U v = :/ J {
TSS:TA ﬁmagluma 13.8 — 17.8 ANSAU (ANI9N 24) ﬁma@"lmnwaauiawufmnmmﬁ

R Lmummmﬁioﬂgﬂﬁvﬁﬁmmﬁﬁﬂaqmmwﬁﬁ'ﬂﬂ
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A o o o ¢ s &
§13714N 24 ar11:rmz@1mm%1Naauiawu‘gmnmmmn 5 87% 1% . RTUNIU 'ﬂ.%ﬂiﬂgu

8% iwinee  deswita  enuuviwite TSS TA TSS:TA
(@) (%) (kglom) (°Brix) (%)
1 2046.4 a 56.8 b 2.7b 10.8 a 0.7b 15.0b
2 15571 b 50.6 c 2.3 bc 10.8 a 0.7b 16.4 ab
3 1616.1 b 61.5 a 22¢c 10.8 a 0.8 a 13.8 b
4 19149 a 544 b 2.7b 96 b 0.7b 14.7 b
5 1567.4 b 59.8 a 3.1a 10.7 a 06b 17.8 a

o o

NG ANARENANAILE7 NSNANOUNHIULIIAT FBANGFIINUNIRDANTEAUANNLTNW 95 %

6 v

AMNMTIATIZRG87D Duncan’s new multiple range test
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Y A =g A v A A & ' Y a @ a o A
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E ' 6 < (%3 = {dw Aa 3‘ > A ua = 1
winnunusiinasgiun ldvesduleviugts nildwinaaadulszano 1000 n3y ddadiu
& do [y ¢ = & Y S~ Y & & a a, .
Wansudsemuld 51 — 55 1wWasidud anuudniibediiaannibanandnduiiaiszning 1.1 —
2 &8 . N > < & o o ¢ Ada !
1.3 kglem”  Gishanuuimiadidudnyunilivesfedulanuinasdnivuszuaznii
v ¢ g 4 a & A SV o A & o A |
WuET1nAY USinaasudsnazmoinld (TSS) fsuaasanannuzasiaduladaszning
9.6 — 10.4 °Brix T93031@NIN (TSS > 9°Brix) USunmniaf lninsala (TA) SIugasanu
Y g v 1 v a ] 1 ~ d 1

wisnveuileduladalndifoaiuaglugae 060 - 068 wafidud Toaglwnuwia (TA
W 051 — 070 wWafidud) uazdadiuszning TSSITA fidnedlutis 143 - 166
o @ A A . & ! A ~ P [ &
UL (AN7199 25) Deagluinuaia (TSS:TA Tewing 12.1-18.0) WalTuuifiuuiuin i
AmMwINaIuNadulauinesdugy wud dradinaduladuinesdnlaidudiunuann

. g o 6o ad = P ¢ d & o
meﬂ@ﬂumﬁLﬂmmauia@]‘mﬂﬁW@ﬂﬂﬂ LL@]NNE‘]T%’]@I%E}Jﬂ?WLﬂmML‘a’aﬂLaﬂuaﬂ
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A o ) o & a
13NN 25 aﬂwmzﬂmm‘wNaauiawug‘ﬂammﬂ 4 7% 1% . RTUNIU ﬁ].%ﬂ?ﬂgu

8% iwinee  deswie  auwinile TSS TA TSS:TA
(@) (%) (kglom) (°Brix) (%)
1 1310.7 b 512 b 1.3 a 99b 0.64 ab 16.0 a
2 11334 ¢ 55.1 a 14 a 96 b 0.68 a 14.3b
3 13141 b 55.8 a 1.3 a 9.7b 060 b 16.6 a
4 1402.9 a 519b 11b 104 a 0.68 a 15.6 ab

NN AL RUNANAIIAIONEINAT B WA BILLWIAT TULANFIINUNIFRANIZAUANNL TS 95 %

AMNMINATIERA8TD Duncan’s new multiple range test

3. dulawuinadd a.uaITuds 2.4aTUIN
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a = A dl a nﬂ. £ n:l. a dl 1 =
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1evenig 61.9 — 69.1 Lasidud sﬁomﬂﬂ’hﬁwﬂuﬁu‘[aﬁuﬁfmaﬁ NI 2. FUNIIU
, & 4 o & & a a., ' 2 A ' & o A=
AMULUHBL RO TINNNNIHBNANINALAANTZHINY 0.8 — 1.0 kg/em™ DIdraNuLUwiiad i
ﬁﬂwmxﬁ'ﬂﬂmaoLﬁaﬁwiaﬁuﬁ?naaaﬁﬁmmumz LRzAMINLGININaMNNLsL v Igu e
o ¢ A & v a & A ¥ o =
WHENDIAN 8. UNTIHIANTD YSunaasudinazaovinle (TSS) TILaAINNNRINUVEY
Waduladlfnsening 9.5 — 11.6 °Brix T49031@NN (TSS > 9°Brix) wasiitadanain auh
a { { & =3 { U 1 Qs 1
nasLNaaaamululszne laganwizsiwd 5 FanuinINasulaszuzunda Ad1 TSS R
1 { { a { v & g g v 1
ananulusiudug  USimnsaflninsald  (TA)  SsusasanuIoivaaiadulaiian
o o . . = ' '
Iﬂal,ﬁmﬂuaglwn’m 0.58 — 0.80 Lﬂa‘is‘ﬁuﬁmaglummsﬁﬁ (TA 3247319 051 — 0.70
wosidud) uazdadiuszning TSS:TA Heaglugag 13.5 - 19.5 @i au (17199 26)
adlwnuaia (TSS:TA sewing 12.1 - 18.0) iWalSsuifisuiuinmsigunwanasgunadula
o ¢ A o ' @ ' o o ¢ AAd) & o ' a o x>
WiENoIaUT? wuh mamawaauiawuﬁq‘naa@ﬂmﬂumme’mLmaoﬂaﬂmmmmmauia
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A o ) o & a v A
§13714N 26 aﬂwm$QMﬂ’1WNaﬁuiawu‘g“nad@mﬂ 5 8% 1‘% 2. UAIVEAT "ﬂ.uﬂiﬂﬁu

8% iwinee  desawie  auwinile TSS TA TSS:TA
(@) (%) (kglom) (°Brix) (%)
1* 1265.1 a 66.5 ab 1.00 a 95¢c 0.80 a 121 ¢
2" 1265.7 a 69.2 a 0.90 ab 96 ¢c 0.65 bc 14.8 bc
3 956.6 ¢ 67.3 ab 0.81c 10.8 b 0.65 bc 16.6 ab
4* 11016 b 65.3 b 0.83 bc 104 b 0.58 c 19.5 a
5 791.2d 61.8 c 0.83 bc 116 a 0.69b 16.9 ab

o o

NG ANARENANAILE7 NSNANOUNHIULIIAT FBANGFIINUNIRDANTEAUANNLTNW 95 %

6 v

AMNMTIATIZRG87D Duncan’s new multiple range test
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2RI 49 — 54 1WasiTua anuuunkiiallatlannnauFuNINauA1ErINg 1.7 — 2.5
2 a = A & [ A ¥ o ' '
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. A o . ' ' { o Y ¥ &
13.0 °Brix $39a@un (TSS > 9°Brix) uazl1geninnuluiuinasfuaziuganisiiisan
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U s 1 [ ~ & 1 v 1
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wodidud) dadiuszning TSS:TA Jdnaglugag 13.3 - 19.1 anud1au (a13199 27) anms
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0171971 27 ansazgunwaadulaRuiInlngvesmuly a.aynIsany 310 2 8 lu 8.
vawdl ldlasudniwavesiinies uazain 3 8w 1w 0.8uw Nlasudnina

2991N308 (LABUNNTIAN)

8% iwinwe  sesawile  enwwiwdle TSS TA TSS:TA
(9) (%) (kgfom)  (°Brix) (%)
2.0U9aUN
1 1993.9 a 51.7 ab 1.7b 10.6 b 0.66 a 16.1b
2 1443.1 ¢ 53.5a 23 a 13.2 a 0.75 abc 17.8 ab
2.00N
3 1588.2 bc 52.5 ab 24 a 10.7 b 0.83 a 13.3 ¢
4 1666.2 bc 50.4 ab 25a 12.6 a 0.77 ab 16.9 b
5 17452 b 485 Db 24 a 13.0 a 0.69 bc 19.1 a

o o
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6 v

AMNMTIIATIZRG87D Duncan’s new multiple range test
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. s o . a d [ A
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¥ ¥ v 1 7 Q 1 1 té 1 v
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(TA 1219 0.51 — 0.70 wWafifud) dasuiznitg TSSTA fdvadlutu 153 - 217

AUS1AY (17199 28)
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NEAa (@797 29) Wasnanuudsinuiifedn udlasnldwadulejuidanwsonud
@1 TSS ﬁgdﬂ’h ddNalﬁwaﬁ?ﬂajmﬁaummﬂuﬁ‘sa"maﬁﬁﬂ’h ROAARAINUNRAZLWWANTTY
d' 1 1 o 6 dw d'r::d % > 1 £ % 6 1 c.l' (=3
NFINTNTHIU AU RUN IR aIA WA UAN DU WATINWIN awiawuqmwalﬁmuguwl,ﬂu
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ugastoya)  anwoznadesgmmwvaidulanuirlngiiviisludenannan lu
Wasduauiiegindt  WNeadssnuamwameaudy  uaztdulusvlsguasmanauvodns

A A a o v LAl = d P s a vat
uwaznIliaBnIuniedInudn - Gunsniuineludenumen) Tsondduliiinmiazas
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WA IWNAND R VI NUSINIHNIAN INLNTA L6 LU AN WAL ILAUT®

nndayaqmnneagulanuiznlngng 2 3w delinuenauandranidaian
TERINIRIBA LATULAE L L TUANTWATaIEINTas  LINaN NI IwsadrIuingwingInle a.
%] Y A a 3/ 1 a A ) U a' J 1 A 3 :/
auNN GsUENIWaNnTenass (Famai Wilidwnan) lusradeuuninay Saimea
mgugmﬁmﬂmmmwﬂaaa LAINAN TSS °ua<iLﬁaﬁwﬁfﬂvlﬁﬁiaﬁdmmﬂgdﬂ’hﬁwuluﬁu
e 6 a e 6 :, J d! 1 d! d' 2 % % 6 v d'. s a wa
Iawuﬁqmammzwugmamm Gﬁamuvmamammmaanuwuqauiaﬂmoﬂu mIlfjudqua

SNNEN9INY HIaLAANNFNTAYDIARNAINWNITFaIN TN T wazLBuasia 11

171991 28 anwazgunwadulaRuTIlngvasInlu s.aynIEaTIn 910 2 8u lu a.
vwawdl ldlasudniwarasiinies uazain 3 8w 1w 0.04W NlaIudBnna

28491N308 (LADUWLUBIEW)

8% iwinwe  sadawite  enuuvwite TSS TA TSS:TA
(9) (%) (kg/em’) (°Brix) (%)
2.U9aUN
1 1544.6 ab 59.0NS 25a 1150b 0.75 a 155 ¢
2 1216.7 ¢ 58.9 2.3 ab 134 a 0.78 a 179b
2.0UNWN
3 14446 b 57.8 2.2 ab 11.8b 0.77 a 15.3 ¢
4 1650.6 a 56.5 21b 13.3 a 0.62b 21.7 a
5 1571.2 ab 56.6 2.5 a 13.1 a 0.74 a 18.0 b

: a 4 1Y o o P A o & ' ' o aad [ )
ﬂN'\ﬂlﬁ@!: ﬂ']LﬂaU‘VW]']@J@]'Jﬂ@ﬂaﬂﬂiﬂL%Nauﬂ%luLL%qmﬂ VLNLL@lﬂ@n\‘]ﬂu‘Vn\‘iaﬂ@]‘ﬂj:@UﬂqqﬁJL’ﬁa&lu 95 %

PMNNFAATNERA8TT Duncan’s new multiple range test

NS = daasluuuwiad binand1Inwn1igda
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A ~ a o v & \ ' a A= 4 oA
§13714N 29 Lﬂiﬂlﬂa‘ﬂUUﬂmﬂqwauiawugdﬂqjlﬂwuizﬂqqﬂNawa(ﬂqﬂLﬂULﬂU’]EuL@a%Nﬂi’]ﬂN

LLaziuLﬁaummw
U WMtnHe  demwile  enuusiwile TSS TA TSS:TA
(9 (%) (kglem’) (°Brix) (%)
unTAN 1687.3 a 513 b 23" 12.0"° 074" 167"
WH1E% 14855 b 57.8 a 2.3 12.6 0.73 17.7
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AMNNTAATNERA8TT Duncan’s new multiple range test

NS = daasluuuwiag biLand1anwn1igda
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W LIRS E].‘]_hﬂwa Y. URAIWIYUN

8% iwinwe  asiwile  amawiwile TSS TA  TSS:TA
(@) (%) (kgfom’)  (°Brix) (%)
No9d
1* 1172.7 ab 60.9 a 1.22 a 91b 0.72 a 13.0c
2 1349.8 a 59.3 a 0.86 b 93b 0.50b 19.1b
3 10924 b 549 b 0.87 b 85D 0.64 a 13.8 ¢c
4 961.5b 57.5 ab 0.74 b 104 a 046 b 23.1a
PR
1 1576 52.5 1.48 9.8 0.55 17.8
2 1568 49.6 1.26 9.3 0.73 12.7

NNELAG): ANRRINATNAIDAIDNBINLAN O WNULIIAT PLANFINUNIRDANTZAUANNLTNW 95 %
AMNMNINATNERA8TT Duncan’s new multiple range test
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5 - - - - - -
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g9 33 anududuvaslulasian (N) Weanasa (P) uazlununamdon (K) luaiudreg 29

9 o ¢ a = ¢ .
Naa&liawuﬁlad@ UIIWIN LLﬂsz’ﬂVIfy

ﬁuﬁ: Flavedo Albedo Membrane Pulp Seed
Nada
N (%) 1.79 0.87 0.79 1.66 2.10
P (%) 0.26 0.1 0.12 0.30 0.28
K (%) 2.42 1.51 1.03 2.71 0.65
2125 H
N (%) 1.84 0.81 0.96 1.50 1.94
P (%) 0.18 0.07 0.07 0.20 0.21
K (%) 2.21 1.04 0.71 2.07 0.57
1l
ANINAY
N (%) 1.65 0.67 0.92 1.11 i
P (%) 0.21 0.06 0.09 0.21 -
K (%) 2.06 0.69 0.40 1.44 -
LU
N (%) 161 0.69 0.94 1.09 i
P (%) 0.22 0.06 0.09 0.21 -
K (%) 2.06 0.70 0.31 1.59 -

a13197 34 sunodlulasian (N) Weanass (P) uazlnunadon (K) ﬁa@"lﬂﬁ'unﬂe] 100
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Wug N (g) P (9) K (9)
No9a 187 28 268
2125 H 182 20 220
117 lng

UNIAN 187 26 216

LN BY 178 26 219
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unasLlan pH (1:5)  EC (1:5) oM Avalil. P Exch. K
(1Slcm) (%) (mg/kg) (mg/kg)

uaIlgy 43-68 230 -620 18-4.8 97 — 1,825 146 - 601
FYNTEIATI 4.7-68 180 - 640 35-58 196 — 1,990 418 — 1,087
UATWILN 43-46 22 -72 1.2-25 12 - 474 73-130
Usauys 5.3 - 6.4 24 - 81 2.5-3.1 282 — 1,670 114 - 440
MYILI 46-55 18 - 58 21-44 16 - 392 79 - 317
Az 6-7 < 600 2.5-3.0 26 - 42 130

* STAUNANNERNERTUABTIUTN (bunIa, 2546)
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wnaslgn Exch. Ca Exch. Mg Fe Cu Mn Zn
(mg/kg) (mg/kg) (mg/kg)  (mglkg)  (mg/kg)  (mg/kg)
wAUIY 1,731 - 4,155 419-1,069 17-248 13-61 22-400 2.1-18
RUNIFIATIN 2,832 - 5,274 708 — 1,126 - - - -
UATUILN 17 - 418 7-147  50-152 0.1-109 39-114 18-59
Unanf 1,110 - 2624  93-238 70-195 52-16.8 81-31 6.2-25
MYInLY3 350 - 891 107 -254 46-182 1.8-51 44-164 1.0-4.0
AL 1,040 135 11-16 09-12 9-12 1-3

* STAUNANNZRNEWILABEIUTY (hun3au, 2546)
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weazunasan)
wnasan iwinwe  dasawiie TSS TA TSS:TA
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8.4ATTUAT UATLTY 1.08 65.9 10.4 0.7 15.8
WAIWIEN 1.15 58.3 9.3 0.7 12.8
Usans 1.15 58.2 8.5 0.6 13.7

MYInL3 1.21 49.0 9.6 0.7 14.6
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wvaa

A o a £ a @ 6 . . . ! iy
A1319N 38 RUUILRNTIRFUNUD (correlation coefficient; r) 3RV AuuYTENINY

snwuzqmnwuasiulawuinasdanunadgneneg

FUUAAY Wminee  dedwdle  auuviwiie TSS TA TSS:TA
(9) (%) (kg/cm’) (Brix) (%)

pH (1:5) 0.12"° 0.36** 0.15"° 011" 015" -0.18*
EC (1:5) uSlem 015" 0.54** 0.20* 0.46** 0.08"° 0.18*
P (mg/kg) 012" 016" -0.06"° 0.20™ 0.10"° -0.18*
K (mg/kg) -0.20* 0.14"° 0.18"° 0.14"° 0.14"° 0.02"°
Ca (mg/kg) -0.04"° 0.63* -0.003"° 016" 0.26** 016"
Mg (mg/kg) -0.03"° 0.61* 0.06"" 0.38* 0.24** -0.001"°
Fe (mg/kg) -0.29** -0.02"° 0.21* 0.16* -0.20* 0.21%
Mn (mg/kg) 0.004"° -0.31** 0.25* 0.28** 0.17* 0.03"°
Cu (mg/kg) 0.22* 015" 0.07"° -0.03" 0.08"° 006"
Zn (mglkg) -0.24* 0.39** 0.05"° -0.03" 0.30** -0.25**
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20 - y = 5.1355x* - 51.167x + 181.94
R? = 0.2402

Soil pH 1.5
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201y = -6E-06x? + 0.0227x + 52.054
10 R® = 0.4671
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Kjeldahl-N = 0.782 Combustion-N + 0.115 (R2 = 0.86; p — value < 0.0001)
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Kjeldahl-N = 0.867 Combustion-N — 0.038 (R2 = 0.96; p — value < 0.01)
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Kjeldahl-N (%) = 0.867 Combustion-N (%) — 0.038
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