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Executive summary

Jujube ‘Banphon’ is a commercial fruit found within the Kalasin Province. The most
celebrated jujube variety, the ‘Nomsod’, has received the ‘Q" quality guarantee of Kalasin
Food Safety (KS). However, problems in production exist in the areas of marketing and field
management; such as greenhouse type, pruning, crop load, harvesting, and post-harvesting
techniques; in which nutrient and water management are the main factors in the development
and control of fruit quality. The objective of this project, therefore, was to study: 1) the
nutrients of yield, leaf, branch, and fruit; and 2) the transpiration rates of the jujube ‘Banphon’
tree. Our goal was to develop the optimal nutrient and water management system for jujube
production in Banphon, Kham Muang district, Kalasin province. The research, conducted in
two parts, outlines the nutrient management system and the water management system,

respectively.

Part 1 nutrient management by precisely under jujube requirement: The precise
nutrient requirements of the jujube ‘Banphon’ were evaluated in the 2018/2019 production
year, ranging from December to March, over five separate plantations. The study was divided
into three main aspects: the general analysis of yield production in each plantation; soil
properties; and the evaluation of nutrients in the leaves, branches, and fruits of jujube trees.
The goals set managerial guidelines according to the crop removal concept. Firstly, we
assessed the general information on each farm’s yield, which ranged from 70 to 142
kilograms per tree. We noted that jujube canopies with greater leaf numbers produced higher
yields, and, therefore, recommended that farmers induce new leaf flushings, which promotes
increased flowering. Soil properties were determined from soil samples collected at depths of
0-20 and 20-40 centimeters. Our analysis showed that most of the soil in each farm was
fertile; however, some plantations revealed problematic levels of acidity (pH < 4.5). Boron
levels were also low, which may result in low fruit sets, which are low in quality, and a fall in
fruit grading.

The study of nutrients in plant parts evaluated several tissues in the leaves, branches,
and fruit. Leaf samples were collected each month, from December 2018 to March 2019;
whereas branch samples were collected at the pruning stage in March. Each plantation
presented five sample trees, in which branches were collected in three sizes: small branches

(diameter < 1.5 cm); middle branches (diameter 1.5 - 3.0 cm); and main branches (diameter
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>3 cm). The branches, as well as the leaf samples of each tree, were dried and analyzed for
nutrient concentration. Fruit samples were collected and separated according to three fruit-
grade levels; Grade A (fresh weight 27 - 40 g), Grade B (fresh weight 21 - 27 g), and Falling
Grade (fresh weight < 20 g), and were further evaluated for nutrient concentration. The
results showed that nutrient contents were highest in the leaf samples and lowest in the
branches (Table 1). We may deduce that if farmers know the weight of the plant parts
removed from the field, they can evaluate the removed nutrient content, using the information
provided in Table 1. This process will act as a guideline in nutrient management, which
determines nutrient compensation through nutrient removal in the crop parts. This technique
will also impact the management of fertilization, through lower usage, resulting in a balanced

fertilizer supply, lower fertilizer costs, and reduced negative effects upon the environment.

Table 1. Nutrient concentrations in plant parts.

Nutrient concentration (mg/100 g DW)

Plant parts
N P K Ca B
Leaves 3,680.40 204.00 2,089.60 1,564.80 2.05
Main branch 557.70 69.77 827.80 894.33 0.80
Middle branch 465.01 99.49 880.89 962.00 0.90
Small branch 653.26 159.96 951.36 906.00 0.97
Fruit 1,300.92 53.50 1,364.65 81.73 1.33

The most successful crop management in the 2018/2019 season produced yields of
140 kg/tree, in which the removal of N, P, K, Ca of all plant parts (fruits, leaves, and
branches) were 359.23, 22.43, 362.71, and 119.83 g/tree, respectively. The removed boron

(B) content was 356.68 mg/tree.

Part 2 water management by precisely under jujube requirement: Three jujube
plantations, located in Kham Muang district, Kalasin province, provided three sample trees.
Data were collected to evaluate transpiration rates, soil moisture, and climate. Note that the
experiments were conducted over two periods within the 2018/2019 season: January to

March 2019; and July 2019 to February 2020.



Transpiration rates were determined by a sap-flow probe (Granier’s), inserted into the
main trunk at 100 cm above the soil level. Data collections were made every 30 minutes
according to the transient thermal dissipation method. The soil moisture samples were also
collected every 30 minutes, in which soil moisture contents were verified using a CS616
Water Content Reflectometer (Campbell Scientific, Leicester, UK). Soil probes were inserted
in the soil 80 -100 cm from the tree trunks. Both transpiration rate and soil moisture data were
recorded via a data logger (CR1000, Campbell Scientific, Leicester, UK). Climate,
temperature, and relative humidity were recorded every 30 minutes with a U23 Pro v2
Temperature/Relative Humidity Data Logger-U23-001 (Bourne, MA, USA); then, the vapor
pressure deficits (VPD) were calculated.

The results indicated that transpiration rates fluctuated according to climate and leaf
number in a canopy; which, under well-watered conditions, was approximately 10 - 20
L/tree/day. The water requirement model involved was developed through the examination of

the relationship between maximum vapor pressure deficit (VPD and maximum sap flux

max)

density (Js , in which the daily sap flux density was determined within the cross-sectional

max)
area of the trunk. We found that a precise model could estimate the water requirements of
only a single plantation within our study, as it was dependent on the tree’s leaf number within
the canopy; which, therefore, must be considered as an essential parameter in each model.
In conclusion of the project “Mineral nutrient and water managements by precisely
under requirement of jujube”, the proposed evaluation method successfully determined the
optimum nutrient contents for jujube trees, through the removal of nutrients by yield and plant
parts taken in the field. The results increased productivity and vyield through nutrient
management, as well as the improved use of fertilizer, resulting in increased yields, lower
costs, and improved environmental conditions. For example, phosphorus (P) residue should
be reduced in the soil, which typically has higher levels, due to the overuse of fertilizer.
Additionally, the development of an efficient water requirement model led to more efficient
nutrient translocation in both soil and plants, which are related to several plant physiological

processes. Determining each farm’s optimum water requirements will result in the

enhancement of jujube production in both volume and quality.
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Project abstract

The objective of our study was to determine the most suitable mineral requirement
and water management practices to increase the production and quality of jujube ‘Nomsod’
or ‘Banphon’ within the Kham Muang district, Kalasin province. Consisting of two parts, our
project evaluated the nutrient concentrations in leaves, branches, and fruits; as well as jujube
transpiration. The study of nutrient concentration in the plant parts was conducted in five
‘good agricultural practice’ (GAP) plantations in the 2018/2019 harvest. Levels of jujube
transpiration were evaluated over two production periods; 2018/2019 and 2019/2020, within
three plantations.

Our exploration of the nutrients in leaves, branches, and fruit was based on the crop
removal concept. The results, which varied according to a farmer's practices and leaf
numbers, produced yields ranging from 70 to 142 kilograms. Soil properties were mostly
positive; however, some of the orchards sampled revealed low pH and boron concentrations,
resulting in lower yields and fruit qualities. The analysis of nitrogen (N), Phosphorus (P),
potassium (K), calcium (Ca) and boron (B) in plant leaves depicted amounts of 1,140 - 3,976
mg/100 g, 160 - 228 mg/100 g, 1,220 - 2,740 mg/100g, 650 - 2,300 mg/100g, and 1.13-3.77
mg/100 g, respectively. Branches produced levels of 416.90 - 604.73 mg/100 g (N), 55.77 -
207.68 mg/100 g (P), 666.67 - 1,157.20 mg/100 g (K), 726.67 - 1,150.00 mg/100 g (Ca), and
0.59 - 1.35 mg/100g (B); whereas the fruit presented 1,160.83 — 1,300.92 mg/100 g (N),
29.57 - 36.37 mg/100 g of (P), 1,001.81 - 1,364.65 mg/100 g (K), 43.05 - 61.73 mg/100 g
(Ca), and 0.83 - 1.33 mg/100 g (B).

Nutrients removal in the fruit, leaves, and branches from the best producing orchard,
which yielded 140 kg/ tree in the 2561/2562 harvest, resulted in nutrient levels of 359.23
g/tree (N), 22.43 g/tree (P), 362.71 g/tree (K), 119.83 g/tree (Ca), and 356.68 mg/tree (B).

The transpiration investigation was conducted by installing a sap-flow probe in the
main trunk, which emerged at the start of the period, at 100 cm above the soil level. Data
were recorded every 30 minutes according to the transient thermal dissipation method. The
transpiration results fluctuated according to both the climate and leaf numbers, to roughly 10
to 20 liter/tree/day. The jujube water requirement model was developed by examining the

relationship between maximum vapor pressure deficit (VPD and maximum sap-flux

max)

density (Js which then allowed the calculations of the daily tree transpiration (ET) and

_max)’
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sap-flux densities. Our model attempted to estimate the daily tree transpiration in each of the
three plantations, yet was only successful in one; as the optimum water supplies of each farm
varied. Therefore, specific parameters must be adhered to to accurately reveal a farm’s tree

transpiration rate, as well as develop the farmer’s confidence in accepting our model.
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Abstracts

The objective of the research, herein, was to determine the nutrients removed in
jujube tree fruits, leaves, and stems of Jujube; which will serve in setting guidelines for the
development of a successful nutrient management system in the Ban Phon, Kham Muang
district, Kalasin province. Five ‘good agricultural practice’ (GAP) orchards provided five
similar trees, with equal samples of each part. The basic yields of each farm demonstrated
varied results, which ranged from 70 to 142 kilograms, according to the practices of the
owner. We observed increased yields concomitant with increasing leaf numbers. Soil
properties were evaluated over two periods; December 2018 and March 2019. The soil
samples, collected at 0 - 20 cm and 20 - 40 cm from the surface, presented satisfactory
properties. However, orchards with low soil pH (< 4.5) and low boron concentrations
produced lower yields and fruit qualities.

Nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), and boron (B) levels in the
jujube trees were evaluated in three tree parts: leaves, stems, and fruits; in each month, from
December 2018 to March 2019. The leaf sampling technigue involved collecting samples
distributed around the canopy, oven-drying them, and preparing them for nutrient analysis.
The nutrient levels obtained were 1,140 - 3,976 mg/100 g (N), 160 - 228 mg/100 g (P), 1,220 -
2,740 mg/100 g (K), 650 -2,300 mg/100 g (Ca), and 1.13 - 3.77 mg/100g (B). Branches were
separated in three sample types: small branches (< 1.5 cm diameter), middle branches (1.5 -
3.0 cm diameter), and main branches (> 3 cm diameter); which produced nutrient levels of
416.90 - 604.73 mg/100 g (N), 55.77 - 207.68 mg/100 g (P), 666.67 - 1,157.20 mg/100 g (K),
726.67 - 1,150.00 mg/100 g (Ca), and 0.59 - 1.35 mg/100 g (B).

In the investigation of nutrient concentrations in jujube fruit, three grade qualities were
evaluated: Grade A (fresh weight 27 - 40 g), Grade B (fresh weight 21 - 27 g), and Falling
Grade (fresh weight < 20 g). Five pieces of fruit from each grade in each sampled tree were
initially weighed and recorded (fresh weights), then freeze-dried at -52 °C. The nutrients were
analyzed similarly to the leaves and branches, which showed that fruit grade, had no
significant effect upon nutrient concentration; however, results did vary between orchards.
The range of nutrient concentrations were 1,160.83 - 1300.92 mg/100 g (N), 29.57 - 36.37
mg/100 g (P), 1,001.81 - 1,364.65 mg/100 g (K), 43.05 - 61.73 mg/100 g (Ca), and 0.83 - 1.33
mg/100 g (B).



Nutrient concentrations were determined from the nutrient removal of crop parts as
follows:

- Leaves removed 3,680.40 mg/100 g of N, 204.00 mg/100 g of P, 2,089.60
mg/100 g of K, 1,564.80 mg/100 g of Ca, and 2.05 mg/100 g of B.

- Main braches removed 557.70 mg/100 g of N, 69.77 mg/100 g of P, 827.80
mg/100 g of K, 894.33 mg/100 g of Ca, and 0.80 mg/100 g of B.

- Middle braches removed 465.01 mg/100 g of N, 99.49 mg/100 g of P, 880.89
mg/100 g of K, 962.00 mg/100 g of Ca, and 0.90 mg/100 g of B.

- Small braches removed 653.26 mg/100 g of N, 159.96 mg/100 g of P, 951.36
mg/100 g of K, 906.00 mg/100 g of Ca, and 0.97 mg/100 g of B.

- Fruit removed 1,300.92 mg/100 g of N, 53.50 mg/100 g of P, 1,364.65 mg/100
g of K, 81.73 mg/100 g of Ca, and 1.33 mg/100 g of B.

We further noted that jujube fruit removed more nutrients from the soil samples than
any other plant part. Lastly, the orchard with the best production results in the 2561/2562
season yielded 140 kg/tree through the removal of 359.23 g/tree (N), 22.43 g/tree (P), 362.71
g/tree (K,), 119.83 g/tree (Ca), and 356.68 mg/tree (B) in the fruit, leaves, and branches.
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Tassnsiifiosmsfinuideioatuuiunusnewnsfidalufunandn Tu wasfawesmsn ielfiiu
wunsluiaszuumsdanssnonsesnavingauuazutiugn  dmiunnsinaeluiiuic

TN 9 NDA1LY JaIAN1WEUS fald

]

ANSNUNIULBNESETISWATIZN

ﬂ']’i’ijfﬂﬂ?ﬁﬁ?@!@?ﬁ’]‘i@ﬂmﬂﬁ?ﬂﬁ@ﬂﬂ’]'ﬁ%@x‘iﬂ%

L = A 1 & v ado o a [ = i
NI1IANTITIEBIRNTVDINY ﬂ@l@'ﬂ%ﬂu{]’ﬂ‘ﬂﬂ%ﬁ’] iy}@ﬂ‘ﬂ%%ﬂﬂ/iu\‘ﬂ,Uﬂ’ﬁﬁiNﬂ'J'WlIQ(ﬂELI

auysalliuiny  Fadinadonszuiumsasyivlanasiniuinisvesiiy  53uinseuIunIseanaen
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a = ¢ o9 w a _ ava A v v v o Y o = =
wagnsiananauysal sibinandanlofiaunimia nslismeimsuiliinaludagdudeseilds
auauna lllismgemnswsedesnnifuanudnduvesiy Tnswwznislitsigemsunseiiaun
Aulvonafinanssnusesgdug  nebiAnnisviasinemsiiiuliinddesianlaunniulule

dg’ Y + v ¥ 4 0 £ = vV YV 4+ 1 ¥ Y A L +|
wenniinsiideunlinanesmidiviuyuuasnisiideuniivie  Jefarsanvesmisdnnisdely
Uagdu  desimiafamsbilelalussiuineiiiswionnudesnisvesivnuan  nedinansenusie
dwindentlesiian wazdirsinwianueauauysaivesunvanlaegaddy Funatianislideldl

IS o 2 + 1 IS a a ! I Y+ I a fa
Hadinsiauszuunsideegnliussdvinmed 2 ssuu Ao nslidemudiinsgiauazly

iy wagnsidemuusnasnemnaalliurandn (adns, 2560)

= i Y Ao w a
M13199 1.1 Ananesgrusmernsiuluvesliinandrdguedlneuiyiia

51991913 anle dula dula 3i3An 38U
(mald)  (Adaw)
N (%) 1.88-2.42 2.50-3.00 2.41-2.77 1.00-1.40 2.00-2.40
P (%) 0.12-0.22 0.15-0.20 0.13-0.23 0.05-0.08 0.15-0.25
K (%) 1.27-1.88 1.50-2.00 1.43-3.64 0.60-1.00 1.50-2.50
Ca (%) 0.88-2.16 3.00-4.00 1.40-3.30 1.00-1.40 1.70-2.50
Mg (%) 0.20-0.31 0.30-0.50 0.22-0.46 0.12-0.18 0.25-0.50
Fe (mg/ke) 68.11-86.99 40-80 40.17-99.80 50-150 40-120
Cu(mg/ke)  16.32-18.45 >5 ND 515 10-25
Zn (mg/ke) 16.99-24.29 >20 19.27-42.03 15-30 10-30
Mn (mg/kg) 47.00-80.46 5-15 ND 50-250 50-120
B (mg/kg) 22.30-45.58 ND 13.50-22.76 25-45 30-70
flan: T NIE audnd GRGH gims uay  aling uae
Az (2548) (2556) (2552) A (25470) ANy (25477)

ND = lyifisneenu

wannstunisaudunsiauaasgiusinemsiuiusezluiiy fvusazyiadndudos

5 6

fANRIgIUEINRITVRIRleRakazaeug  ondslafiAnunsgiusmemsanisaenug

q 9

gugaulldrmunspusmemisiuiveiafediulawiasinnuwnndisvesaneiug WAZA
UINTFIUE WOV UBL T UAN ML IRR BN YBIRUTIUgNAEY THANNLINADUVDIAULAY

anmenia Al leevlualsiiaunsgiusinemsvasisudasaieiuglulnasuseing FIn1s

v 6

UIANNIFIUEINR 1M TVRIUTEMADUNN ITD1ARAMULUTUTIU (F1051 wazAnE, 25470; §AnS,
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2560) MnnwiuwagluivieUssiuaudeinssineng wuin Svialinadildsuiunis
WunszuuAInsgIus e mnsiulunansyiia laun vseu (@lin wasame, 25470) Saan (43
A5 wavAMY, 2547%) @1 (Wunsel wavAnly, 2548) Urile (A58 warAy, 2545) anle
(gnown wazAny, 2548) wavdule (fAu uagany, 2552) ARoE1eAINInTEIusIReImsiuly
M3197 1.1 ustegslsfinmerafifissmBounasiinailssunnhlulivssloviegedoiau dauly
litiadug gavmarusaidodlunislultuselonioeaaseds oruidosamnanItunIsiny uas
mheanusing  fildetiinluSosiosfuing  saisuiuRem s dlnensuayaiesy
sasiunymsnsealuinfunauasylunshilebinssmuniiudeinisveeivindy uidadunsld

TmAuANA9IN1T Wesanndnazlilasunananin

a a Y] a a ) v a
197191 1.2 Uiuﬁmﬁmm‘wﬁ‘wmﬂﬂ‘uNammaﬁﬂ 1 fﬂ;aﬂiil IulmwaUW\isﬁuwsU@ﬂVlﬁl

Ysuusmemsiialuiungaxa 1 Alansu

>AeTT ale dule U329
N (g) 3.71 1.9 1.21
P (9 0.42 0.28 0.16
K (g) 3.73 3.21 1.82
Ca(9) 1.53 1.67 0.46
Mg (g) 0.26 0.22 0.25
Fe (mg) 20.51 3.38 ND
Mn (mg) 15.12 0.73 ND
Zn (mg) 4.43 1.36 ND
Cu (mg) 15.12 0.49 ND
B (mg) ND ND 1.59
ian: YroUT LaTANY audni Isarangkool Na
(2548) (2556) Ayutthaya et al. (2017)

ND=lsifisnea1u

dunslidemuuimnasinemsiaalufunandn (cop removal) fllfuadlddidunis
Ansgivinasinemsluna Weliiduwumsunislisnens un dily gmoun uazans,
2548), uzal9 (g4 wazAy, 2551; Isarangkool Na Ayutthaya et al., 2017) uazdulo (Fany
warAne, 2552) wenanhgiinuddelusnaseinedne ey duvatwe wla  (Alva and

Paramasivan, 1998) Wazaz\iles (Zabedah et al., 2008) LHusiu InefidhegnaTunsine1visi
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AnlUfiunandn faens9n 1.2 s msiudiinusmensiiaaluiunendn agdielvianunse
UszilliulSunasinensniwldlusdesaunisndale deu wannisnislidenudsunnsigemsi

=

Anfunandneananulas fie nslidenuusunusinemsianlliunandaiovasesine1mis

v 6

fieenluanuuasgn (@i, 2560) uazuenansandnudfinisiausin wdiinisinAise
sonllfuselovdosndn  vieeenlunnulasiesdinusmensianoenliuiuaglui
finfiade uidihsiivianisdausidluvinnistosserdesessliudahunldfuilauiy aunse
AnuduTinas e sTianlufunaRaRThiTlursesafedld  uenand  defvesmslienny
Uinasnemsiaalufusands Lidwdudeddviosufifinislumsiinneisinomnsluluiialu
fuppuuuzihduaiinnunans Ssenusalisuusilunsdanissinomnsidednaimniy
dmsumsineiTeUinasinemsiianlufunandnvemma San et al (2009) éf
AnyideUiinusimensianluiuly wazsavesng 1ikansedl 13 uay 1.4 auddu 3
wuhaneiusinarensazausgevnslududdiy mshAUiasIRe SN TIBNuTes
San et al. (2009) uUsuldlaensdsldansatsnussendldlaviui inszaeiuginadenisdu
wsvassmonsluluduvesii avsiuiivgnmaluduanmuiedeuuazauansinu 019

dewaliinauuUsusiuvesUiinasinemslunands saumshuazluresmmela

Al 1.3 U%mmﬁmmmsﬁammﬁ’ﬂuwmw 4 @eug (mg/100 g dry weight)

Minerals Promising Jujube genotypes

20-C-10 20-C-22 20-C-51 20-C-52
Nitrogen 2,353.30a 2,056.70b 1,511.70d 1,756.70c
Potassium 1,078.30a 904.70b 873.70c 751.00d
Phosphorus 83.17b 119.03a 126.10a 74.50b
Calcium 3,612.70c 4,807.70b 4,746.00b 4,961.30a
Magnesium 271.33a 255.00b 239.67c 244.00c
Iron 19.03b 16.30c 18.40b 21.33a
Sodium 8.50a 10.33a 11.27a 8.47a
Magnesium 3.90a 1.47c 3.33b 3.83a
Zinc 2.53a 2.30ab 1.97b 1.23c
Boron 6.53a 4.63b 6.17a 6.07a
Copper 0.57a 0.23b 0.13b 0.10b

Mean followed by different letters (a, b, ¢, d) in the same row are significantly different (P<0.05).
fis: San et al. (2009)



a9t 1.4 ﬂ%mmsmmmiﬁﬁﬂiﬂﬁ’umawmw 4 aneug (me/100 g dry weight)

Minerals Promising Jujube genotypes

20-C-10 20-C-22 20-C-51 20-C-52
Nitrogen 506.67a 170.00c 173.33c 310.00b
Potassium 314.67c 348.00b 420.00a 405.67a
Phosphorus 27.13b 27.30b 30.20a 29.73a
Calcium 106.33a 79.33b 121.33a 117.50a
Magnesium 18.10b 15.77c 121.33a 117.50a
Iron 1.43a 0.67b 0.80ab 0.67b
Sodium 9.50a 8.53a 6.07b 8.50a
Magnesium 0.20a 0.10a 0.17a 0.17a
Zinc 1.27a 0.83b 1.00b 0.53c
Boron 0.80 nd nd nd

Mean followed by different letters (a, b, ¢, d) in the same row are significantly different (P<0.05),
nd = not detected

#1: San et al. (2009)

AU AYUDINNIIUALUUININTIANNTTINRIMTTIALITRI NN
svalnu uunasdsnmailugfaalunianz fusenideanile ugua (2556) seaulay
IdUoyavensaivInisinums (2555) 31 Usewdlng Binwnsnsguannmiiilasumsiuses GAP

1

$1uau 195 918 uiivgnuszanas 885 15 Tnedaninniwdug Sugnumaiildsunisiuses GAp
$1u7u 157 78 Hufiugnuszana 627 13 videUssannidosar 70.87 vesiiufiugniildsunisiuses
AP Tan¥oray 90 vounuasNIwazuiivgn oglusualnu Sunafiin (142 518 570 19) Tas
fusiitisuugnie Wuguuan $uld ausa uasueuda dununiswdniidndy Ae nisléleuszana
26.13% YoIFUNUITIVILA

nsdamstevesmathuliny Seeasden feil Ao ndmndadund inunsnsaziimsla
Joans 46-0-0 ¥39 18-46-0 %30 15-15-15+46-0-0 (Munadavadnunsnsiiazse) lugasu
inwmsnsenafimsiierenuinalaudiu Ussanuduay 1 nsvaey uazneunniuife) enafing
Tty 29-5-18 vido 0-0-60 w3e lalldlowndl (Mawafipvosnuasnsusayse) wonand Ssonadl
nslidedanmeine e dmsfndanimainudends budu Sasaranilifinimmsaeuaniug
vosmmonslufuuasivnoumslads  muanuesnsignmaldnaueudesnisiees
yailuusiazing Fslagiluinumsnsinlileuamiudesnisvesiin Jeusnaindesiinisamui

Y

gway  danewansenuluszezen  TuSesanuliaunavewsmemnsluiy  waziinasdeaniiy



windeusell  Fudleiadymudinisianmsiiendletlygmdinanasiinnueininn  dieviliau
yieanmundounduinianugauanysaidnade

fedu nsfnwanudesnssmevnslunmsiulnusuuude  cop removal 4y
Fiumsifedfislimauininasigensialufunandn sasiluiasisde desinnisdn
wisRenmfoindunsdaussedimdnnn  aumdeusine  uwazsenisuandsfulalluseuting

paadall  n1sfiansanUSinangemisiidesinnsaviiusmemsifaluiunanvsitenis

e wagnisdawiafazlueananulaslgn ieldduwuamslunmsyssdiudiinnss
PIMNINNUAIUADINITVRINNINDEWUIUET  ASIUANUADINITVRINNTY Lo lakanGnT
AN MAsialy
WUszan

WielivsuUinasnensfifalldunands T uavddunazisweayns  ieldiu

LWINlUNISRAILTEUUNSIANSENIMSE UM SHAR I UL
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A5n1sAnE

NSANYIMININITIANITENEIMTOEUUTINUANADINTVRINNTT  ALTlunisiag
Aadenaunnsiuduianiifinandnaunnd dnou 5 @ legldiuenusuilonnidmini
InwAsTBssANSUTMIdILm VAL Sunedihe Sminnidus Tasusiazauiivinnisfadent]
Tususosmunumsinuasiinuasiviinzay  (GAP)  ausazauvinnisdnidensunmsdaegig
$1uu 5 du Afluweaiiaueiu Weldilusunuveudazaiu uazdunmsiviinsdaidenidy
suitlioglununveuutas nefineazdonvesuraraiu fail

1. awandde giun (@ A) Dumuiifiandannsidaunmeglunasiinun i

auiianeglinmans 16'51'53'N 103°37'26'E ﬁmmqammzﬁuﬁmma 186 w3
(it 1.1) Wuiluiinou nguuaiuil 40 (hguRusumenudndsdninniiinainagnou
Srhvdotngfuiudadoneny)  eadeyavesssuutiiausunuiiyauinasidiy
1:25000 nsuimuiAy (2563) dwmiunlasivirafsaduuvades egfuwma
Usranos 15 ¥ Wuidasiiinisdanisfinnn wasiifivedmaesdmiunislidinms
nsdamstisuliimdmnnillndvangedu ludafeususioy Uuunsliiae
Juogfuaninasiumnaunianniagliiunnnmiiund suniiduasdiaudund
ienInsFoInis Wiiuszana 12 afyduai lssuuimiulesuaibn
drumsianside Sulddeadusntadeuiguiesu fe Jeaen (a¥) Fauusld
$1au 3 eds sewhadiquisuwaeRneu adsar 30 Alandu/fu wisnldtsnen
Turadouiiguiouldiowndt gns 15-15-15 Tduszanm 500-700 n3u/du 16 1-2 ey
o uarldadunddvendis (huey) 2 afvAfteu (rgedu) WewnsiBueannenas
4togns 8-24-24 S1uru 50 Alan¥u TawitugiFe 10 Alandu azaneth 200 dns ¥
nslidesiuszuuih ilownaisuianaarldogns 18-96-0 uamdlonnogluzis

Y+

unravulnanesresiiufenananaylddaans 13-13-21 L@ NANURINUYDIHE

ERY]
NN Uagseninannnsdanaenalinislaledunsd Wadd) iuiudnasmile

2. auRudey A1 (@ B) Wuaunniniinandandnunineglunaaififun A0
aufitanglicnans 16°51'33'N 103°38'33'E TAugaainseauiivzia 188 s

(0 1.2) WWuituiineu nguyaRun 40 (nguAusIuveudnisdnunfiinainazneu

[
v 2/ a A

o 3 A ° = o Aa Ay a
aumsedngiunidaliensiu) Fesenulaensuimuiau (2563) wiasisdiufes

o 1Y

Wuwlasuddends  wazisuinsiasuanulasiuddevdadundauzing  du

(% '
A a IS

sumasauduiuiiueziivlaw ongdunmsUszana 15 U uwlasiifivetymies

dmsunislidmms msdanindh Sulmhmdinilnavaegedy Tuthuseunaiau

USunaunishiinazdusgfuanmeasnumnauliannfazldinuinnninun®d - auna

Y

AULTANUTUMUNNEHTNIADING WUSEU 1 ASY/FUA
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dunsdanisde BSulddeaswsndinfeuquiey fe Jumen (Wadd) lngld 1
AT/U 8931 40-50 AlanSu/u wasntiuUssanaisfeudwal vinistadend
HaunUeans 15-15-15 973U 20 Alansu swdugise druau 10 Alansy ldduay

Uszana 200-300 nsu/u heuaz 1 AsyiReu wazldsesiuuaus 2 asyineu wazly

WauugeunnIsuRanadylidegns 29-5-18 TdUszana 2 ATy/seudan

i

Geogle Earth

A9 1.1 anvaizaunnswlanaidy (@ A)

fian: Google Earth (2020)

Google Earth

A9 1.2 anvaizaunnswlasnnges (a3 B)

fian: Google Earth (2020)
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3. aunanesiuns @3Ud @ O Wumunwsidnandsifiaunimeglunaeis uae
finfiananoendvingneuaIuaue ARsEuUNianeniiaans 16755'08'N
103737'57"E Trugeansziviineia 198 wes (i 1.3) iuiuiineu nquiyaiu

o/ o a

fl 40 (nguAuTmeUENTeEnInniieanazneudnivie Tngduiidaioveu) §s
seaulnensuiaunfiau (2563) wasitvinadsnduudaslsivg uasludaiiseunvasd
A IManegn o1edumIIUsEna 10 U wlastinsansteunaaituumani
yoamaguadiunms1 madanisi Eulihvdsanilnduunngeiu luthadeutusion
Usinunmslithagtuegfuanmussiumniuuisannfaglidmnnniund - aund
Autsdiarudumuiiinensnadesnis Wiihwssana 1-2 edydunns

f@umsinnsle L‘%Mifiﬂ&Jﬂ%gaLLsﬂsdmﬁauﬁqmsu Aa Jomansauiuyuund
Tnetlsnanldioyata Sns1 30 Alandu/iu/d vdmndulssinautiafeunsngauld
Jernfians 15-15-15 lauszanm 100 ndu/du anuilumsld 1-2 adeadiou dewns

Suesnaenuarinuadylidugns 8-24-24 TdUssuna 2 asvAdeu warludiamnsilng

fasveuiiuiemandnlilewndians 0-0-60 19 2 ATy fieu

‘/ % r . Google Earth

Al 1.3 dnwazaunmsudasgamesiuns (@ O)
fian: Google Earth (2020)

4. @unouaiudng 919N (@ D) Wumuwnniiiandaiitinaunmeglunasiviy
nans-i uinawdnludivhnsAnwsmensiiymAunaunin  ad1e1nsve
weaiBen  finsmuRdemegfimans  16°5218'N 10373603 fiArwigean
sefutvza 183 wns (il 1.4) Juiluiinou nduynAudl 40 (nquAusaumenudn
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fadnunfiAnneenaudinnie fngdusdaidensiu) Fesmudeyavesszuy
thiaueusufiyaAuIAsIdI 1:25000 nsuiamiidu (2563) wisidulitywidudu
nsaluiuiiney  wasiindrafsaduuiasiudvends oeduwmsssnn 10 U
wasiiethaunadndnfuilideldauadunme widTlmudsintoslifeme
somsguadiunm  (warlusounasded  2562/2563  inwasnsldiinisyaiatsin
vimavhlifnandndidtunitseudi - 256172562 Fslasamslévhmsiivdoyasy
9113) Msdanisih Léuiﬁquﬁaaﬂﬂﬁiﬂﬁwumqaﬂu Tugrafouiuesy Usunang
Thasduegiuanimuesiumnfuusianniaglyiiannnndiund UNIFUAL
AruBumuiiaenansdoanis Wussana 1-2 asydua

nsIan5Ue L‘éﬂﬁlﬂﬁlﬂ%ﬂLLiﬂ“d’NLaauﬁquwu Ao Jomen (Jeyatiwauyaln
dn91 1:1) Toelaaenilanda d1uau 1 Alandu/iu wesiasudeletininmienisén
Sn91 1 Alandusiu wdndulssanadiafiounsngen Hdendnauan Jogas
15-15-15 97u3u 50 Alandu Siudveise 25 Alansu vinslauszana 100 nsu/eu

pudlunisld  1-2 asvidieu  wazllennsnsudanalddeialigns 0-0-60 91w 2

ASY/LRBU

GoogleEarth
Al 1.4 Enuaiyanuwnslasnaiaiudng (aau D)
fian: Google Earth (2020)

5. ﬁ?ﬂﬂm‘l’l Tnugy (a1 E) anUseinvosaiu L%ﬂ‘UE)Qﬁ’JUL%ULﬂ‘UG]?ﬂ?ﬂdQJLLiﬂﬁVT’]ﬂ'ﬁ

‘UaﬂWVli'WIﬂLLVIUﬂ'ﬁVI']‘UW uaglivee muwmmwawamwmmmwasﬂumm%muﬂmq

a v

JAIUNN GW]’Nﬂllﬂﬂﬂ(ﬂi 16 5224"N 103 36'19"E Mﬂ?ﬂﬂﬁﬂﬂ’]ﬂ’i”ﬂUUﬁV]”La 177

ee &

=b.
3
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P g & A8 A A A a o
wns (i 1.5) Juiiuieigaluvesmnaiy #¥duq seuuUad Ao n1svimun uae
4 1 ¥ o lﬂl a ! v d’Q
908 UARUUBNAYRITHUUUIAUBUNUNYAAULINT AN 1:25000  nIuimUAAY
(2563) senuinluiiuineu lnsdneglunduyaiun 40 (nquAusIUMeTUENDaEn
PN o 3 A o v o a & v B~

nfinanazneuidmse Ingauiialleveiu) ergdunnsseana 10 U udag
dilvsihdmiunislydnnms n1sdanisdn Sulridmdminilnavaegasu T
Wourueey  Usunansihaziuegivaninvesiumnauwianniagliinunnn
TUNA AuNIFUIEANITUIITNEATNSABINTT iU 1-2 aSyauann

nsiansde Sulddeasusntiuseuliguiey Ae Jeren (Joyats) 9ns1 30
Alanw/eu/Al ndntudssanainaeuiigueu-nsngiauldlewminauseniney

+

gns 15-15-15 dwau 20 Alandu sawdudesise 10 Alansu ldussuna 200-500

ERT)

NSu/eu AN 1-2 ASYAReu wavldaasluudug 2 ASYARRY wazlonnsISNAAN

awldJegns 8-24-24 T9Uszana 1-2a39/ 10U

Googlé‘Earth

Al 1.5 Enwaizauwnsuwdasaally (@ E)
fian: Google Earth (2020)
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maiudeyauaznsingzis1nems

1. USunasimemnsludu

nsfnwnsAsunlamessimemnslufu Tuaiunns iedudeyaiugruusznouns
firsansmevnslutudniis Tnsustazanuvhmadendunmadu 5 du lnewnsusasduri
NSNUMBENNAY 4 9ANTZANBTOUNTINY YINI1SLAUMIBEN 2 S2auANEN Ao 0-15 LwuRiums
uaz 15-30 wwufinng dhdegsmuusasiusiuiu 1 feg thiegriAuldnmaliuisly
fisu wavinsualiaziBeniioninisiingzs anudunsn-ms (Soil Reaction: pH) A1N1511
Il (EQ) YSuauBun3adng (Orsanic  Matter: OM) wags19e1m13613° bawn weoaneasa (P)
Inunaidey (K) upaidey (Ca) uazlusou (B) mulsvesialld uagany (2537) uazeaiaw (2544)

2. Usnausmemsiaalduly

yhmsAnwnisiasuilasessigemnsluluwne ngwnausagdu imaiiusedndlu
soloadiouaz 1 %t (Feusunau 2561 - fwiau 2562) vnaduseddunnaiiuinnsen
e §110u 8 9909 9ear 3 Tu (usumadl 3 andaneisveamsaiy) sundu 24 Tu de 1
wWiatdusegansinumaasunlassinemsiuluvesmeiluusdazifion  thiedluiiiv
Isneuseewhedeuaniou aumgll 65 ssmwaldea u 72 $alus ileseTinseiUiinmeg
g1nstulu laun lulasiau (N) Weanesa (P) nunaidoy (K) wpaidoy (Ca) waglusou (B) muis
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VUNAALALIMTNLNIYDINA LA TUAAIN

INMIANYINITRUITUANANKS (A7 1.7) Wudl FuRamEavuaiiayilivingn
LAY 73.95 NSU @Tu A, B way C Jumdnnaeds 27-40, 21-30 wagtasni 20 NS4 AUaisu
(M3 1.5) eglsimu nsdaduquninlundazaiy Tenudunusnuusidivesans vl
uANavesazauiinaluiaztununuanAiutuantes  TnsUnAnalutuiiveedu3uu
Liwntn wavdndnandalutiiugania Feasiinaneeniidnsfianaiuwsny Insudetuly
v [y = 1 CY o v/ Av v 1 = [ | d’f < !
msldomsiunadus Tdundn vilvnadladivualng nsEnwdadiuilolaziuan wuin wa
o & ! [ ! Aa =4 o 1 & X
wnsildndiuilonnnniuuda Usenna 15-20 Wi lngnaiivunalvgduasdidndiuveilonnniu

Fauandbiiuitnaswalugfinainnsiawivesduiionanmsuniu
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Y

A15719% 1.5 U0 UIRENER LaztntnuUDINaluLAa TUAMATNUBIEIUNNIST U 5 dIU

9 q

9 Grade Total Pulp FW Seed Pulp/ Width Height Pulp Seed

FW (g) (s) FW (g) Seed (mm) (mm) DW (g9 DW (g
qm”?é’a A 39.39A 35.45A 1.89A 19.154 39.33A 43.82A 4.48A 0.90A
(A) B 30.68B 26.32B 1.75AB 15.314 36.42B 40.48A 3.27B 0.83AB

C 23.22C 20.568B 1.43B 14.922 32.99C 36.38B 2.30B 0.70B

F-test x* x* ns ns x* x* x* ns
ﬂmé'a&l A 27.88A 24.54A 1.35 1851A  35.06A 38.93A 2.97A 0.54
(B) B 22.28AB  19.54B 1.22 16.35AB  32.48B 36.12B 2.198 0.48
C 18.13B 14.95B 1.10 13.89B  29.91C 33.27C 1.668B 0.47

F-test * > ns * *x *x * ns

AMNBY  Jumbo  73.95A 68.74A 3.53A 19.58A  48.35A 56.31A 8.53A 1.01A
Juns A 28.54B 26.06B 1.23B 21.40A 35.78B 38.60B 3.14B 0.50B
(@) B 21.22BC  19.91BC 1.23B 16.37B 32.58C 34.93C 2.26B 0.42B
C 16.66C 15.54C 0.93B 16.85B 30.14D 32.08C 1.868B 0.40B

ﬂmtﬁ%&l A 32.86A 29.89A 1.87 16.89 37.47A 39.72A 3.79A 0.87A

fAnm B 24.418B 20.898 1.39 15.30 33,528 35.448 2.398 0.66AB
(D) C 17.70B 15.95B 1.16 14.06 30.83B 32.88B 1.79B 0.56B
F-test x* x* ns ns x* x* x* ns
Qm‘l’a A 29.36A 26.88A 1.55A 17.49 35.89A 40.19A 3.44A 0.75A
(E) B 24.08B 22.84B 1.268 18.31 33,758 37.91B 2.958 0.61B
C 19.49C 18.43C 1.10B 17.09 31.24C 35.06C 2.22C 0.51C
Ftest > > *x ns *x *x *x *x
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L,

Top soil | Sub soil | Top soil | Sub soil

8-Mar-19

d49U E

Top soil | Sub soil

15-Dec-18

Top soil | Sub soil
8-Mar-19

Andl 1.15 weaieu (calcium, Ca) TuRuduuy (0-20 g, Top soil) kaghuduais (20-40 ¥y,

Sub soil) vadaunmI 5 @ luiousuinau 2561 uaziieuiiuiny 2562 Lo

error bar w@naAN standard error
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T 1.0
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@ 0.5 A
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A4 B AU C
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1.5 4 1.5 4
W 1.0 % 1.0
= ]
00 )
E £
- _j ' ' o
0.0 - 0.0 -
Top soil | Sub soil | Top soil | Sub soil Top soil | Sub soil | Top soil | Sub soil
15-Dec-18 8-Mar-19 15-Dec-18 8-Mar-19
d7U D AU E
2.0 A 2.0 A
1.5 - 1.5 4
B 1.0 1 W 1.0
4 <
[=T+] b0
E E
@ 0.5 A @ 0.5 -
o . i H m lm M
Top soil | Sub soil | Top soil | Sub soil Top soil | Sub soil | Top soil | Sub soil
15-Dec-18 8-Mar-19 15-Dec-18 8-Mar-19

(%
a Y 1

A 1.16 Tuseu (boron, B) TuRutiuuu (0-20 w1, Top soil) LazAuduas (20-40 w3, Sub
soil) YasaIunmI 5 @ Tufeusuiau 2561 uaziiieuiunay 2562 1ay error

bar w@nIA1 standard error
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Tngasuludrnvesminsesiviinasmermnsluiu msfiau 8 Wuamuill P, K uas Ca
Mnianudu TN aNaNAALAzINTAYeINARANBElUNATIA G99191AR9INANLANAATBIEA
91v39u uazmsdnmiusinenEaluannsmsly egslsfmumsisnsanaiuauysaives
fufty Tnsawgngulia launsodsaduldnnaugeuauysaivosiufisoiaien s
Usinasmewnslufuigeliildiusuiilufuduansalisnemnsinenssiammaunfi easinig

(%
v ad v L3

fansansmensiulusiuiie  esainUsinasigemnshulududviyinmnuauysalve il
AnTIMIRATRNIzAMNINYULYeIRY (@HnT uavany, 25470) FAaun1siaIsaALgAY
auysalvesiiy tesamslunguliig aslinsinnsansiuiuseninanuesmemnstufusiuiu

593Uy

3. Usanausinemins ulunns

Tulasiau (N) Tulu annisiiudiegnslunedou sewiudousuien 2561 fefiuimy
2562 wu3suas N Tulufidnegluis 1,140-3,976 mg/100g dvinusis (nmdt 1.17) Taemu
Tuiousuau 2561 7 N lulugsiign Jeinazifendesiuegueduiin ddufividongdesazd N
Tuluiias uasfimsanvesUiuas N suenglu egndlsinaludouiiney 2562 wuiiluynadl N
Tuludfindy Fadunainantsmsifusandngelnglufeuunmauuasiuieununiius 2562
dunmsdnsuanlulvslludisUaneidioununiug 2562 Feenaiinisiedeuievessin N u1glud
At Teensfusegndlulunisfinwaded vihnsfusogndluluiumisd 3 andaneis
yhlimaiuiedduludeuivay ulugalmifiietundsmniuiemaniang dawaldi
Ansgiiina N luludsddgedu desnniduluiifionglies aenrdosiumsuaseyimi way
ANz (2557) BswuinUTina N fimsanasmuengluressnmng uazilosnsmnsiinisuantulml
yft 2 sewied TulmdiAnduagiivianm N geiu

dunsiansamnuuanisves N Tuluvesauiinaass wuitlufousuaneu 2561 wns1
ynanuiidadentnazlimuanysaflndifesty uiflauudsunuvesty N Tulu Tudadeu
AUATUS 2562 Wziinansunmsuiaiuiinisudsentulnindinisiiunandnuidinesnain
fu Fedwalrusina N Tuludimnuuandefy uazlunsdveseny B el N e (P<0.01)
o1iAnlosnausinaniinislaelusnaiidesninaudug Usznoufusunmsaiusingn
TinandnalnalAssiva A (Uszana 140 Alanusienu) dwsunisiseuiisudsuna N Tuly
voamyldannsAnuasidfunenures San et al. (2009) wuhaiinsesildiiaeglug
WEINUTIBNUAINET (1,511-2,353 me/100¢ dvinusie) wenusinar N Tuludeuudsusiu
PIURUTVRINNT

wWaanasa (P) Tulu anmsmszvivsuna P lulu lunuanuuwnndramnsaifives P lu
Tuluusiazany wazliauwdsusiuves P luluwsazynssyivlavesmsllinntn lay P
Tulufienoglutng 160-228 mg/100g tmiinuia (nwil 1.18) Falaetnd P (Susaudndidiy
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foensiosnin N wag K Useanas 8-10 i (aind, 2560) uaziflefiarsaneudiiusves P lu
fiu (il 1.13) Auviunas P lulu nuihdausfAuesiiusinm P g Alifnadenisifisdianm P lu
lu Fauansliifuinmstind (uptake) ves P ndusngiis Stasomugunsiudwes P ludy
dhdduiio drduainnistiessienadléin nslile P veunuasnstiugnama Tasdnlve/liie

WINALAIIUABINITVBWUNNST waziibiAnnsanA1wes P TuRudusgiun

5,000 -
__ 4,000 A ——A
3
--u--B
S 3,000 A
i
S —x—C
£ 2000 -
2 —3-D
1,000 A e E
0 T T T 1

16 Dec 18 6Jan 19 9 Feb 19 10 Mar 19

A 1.17  Ysunadulesiau (N) Tulusiefow vesaiunmsn 5 @iu sendnameausuiey 2561

LALLABUTUNAL 2562

300 ~
250 - —o—A
)
S 200 - -m--B
(=]
S
S 150 - —x—C
E
o 100 - —-D
50 | e E
0 T T T 1

16 Dec 18 6Jan 19 9 Feb 19 10 Mar 19

A 1.18  Ysinauvleanesa (P) lulusiewou vedaiunmsn 5 aiu sendnamausuny 2561
wazoUUIAY 2562
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(%
[ [y

dufumaFeuiievdiina P Wluremmadldnnmsinuedsifunenuses san et
al. (2009) wuae P ‘17'i"3Lﬂﬁw“lﬁﬁmqqﬂdﬁwmué’aﬂdn (76.50-126.10 mg/100g Wmiinuria)
Feazinanyiina P lufuvesmuiivinsfnwadeli p lufugs Sedemaliimsazay P luly
gamnaulueg

Twunadon (K Tulu nmswasuudases K Tulu (mwdl 1.19) Sdnwvaznisiasuldas
adrefuURInm N Tulu fe Tuthafeusunay 2561 fUsua K gega wazanmadlugisiiymsdl
mMafiuifemandn Faesinninadeudiioves K lilulugna dmiunswieudieu K Tuluves
uiazanu nuddimadinUina K lulu aenndesiuuimna K Tuiiu dsiegiswes K Tulu was K
Tudvwesau E (1mdl 1.14) Fswuinluifeusuna 2561 @ E vsina K Tufugeninaiudue
danalyt K Tulu (1mdl 1.19) flAgeninanudus fe uilurasateng mIswasuudases K Tulu
wiazaufinuuUsUTIuge  Ssenainandnnunandn  waznsuanlulmivessunmailuusias
g lngAnasizvves K luluvesaiunms faegludae 1,220-2,740 mg/100g Ywvinuis uag
dowSeuifisudussny K uluweanmst Tng San et al. (2009) wuiwmsusaniiar K Tulud
hmsAnnediiliviinugnt K lulvsesmesudindn  FaasAatuanisnslieres

s

nensnsineenlnde K a9 deliinanumuremald SIuianuuanad1 v uae g
upawen (Ca) Tulu n1swdeuwdasves Ca Tululinsiinaduaiuenglu (amd 1.20) @9
I wa = & a v Y . . Y A 0§ YA A v p=
Juauaudfvesss Ca sulusisndoudelaen (immobile) Tusuiiy vilviynenytasiinig
dzau Ca TutSuama winasantuluinazazay Ca 10Ty wazbiiianisadeunues Ca U
& A 44' v ¢ = oA I | 1 a a
\eldadiudus (8egms, 2546; g4n3, 2560) laen1s@nw Ca ludiinnseglugilinandail Ca
Tuluegluang 650-2,300 mg/100g Uwiinuia @ msuniswIeuiieudsann Ca Tuluvesau
N33 wudndsunae Ca Tuluimsidiinduaudsunn Ca Tudu Assitegisvedlaeaiu E @
U3y Ca Tufiuannninaiudue (nnit 1.15) dwalilunmsivesanu E dUsuu Ca Tulugeand
auBUe My daunsTeuisuan Ca Tulumesgilaainnisfineiassll wuandiasininen Ca
Tuluisgalag San et al. (2009) FanasiinanAuiuIvanmIlun1sAnwATeld Ca Tufiu

aglunaueiiien dealvinisazau Ca luluivSunamiesawmnulsig

Tuseu (8) Wlu nswasuuvasesUimna B Tulu (il 1.21) wuiUSuw B fldeg
Tuge 1.13-3.77 me/100g Ymiuis Semuiiluaaieusnsiau 2562 Usunas B Tulunnsnau
A U5 B gefign iesiAnidesann aw A fmslielunguuraidonluseu Thuinns Tne
silliiurms Tnsamgludasfiyndnsfionas Sehliviina 8 luludfuluednenady ud
wdnty Ve B uluifimnalndifesiuaiudug wenanil msfimsanauduiusues
Uina B lududSinamandasodu wuiilauduiudideuin Tunsdiegisesaiu D Gl
Msfonatos  uazwafvuiadn  (owdl 1.16) wuhiviiw B hiludflgnnaeslutasi

MNsEnwsenIuseusueg 2561 - Twen 2562 lawden B Tuluegludie 1.13-1.52
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mg/100g U wilinuis  Useneudumsdang fmudn @ D fdgmeinisiunaiilugied
mnsanwluUTinuigeny wasmadseuiisudina B Tuluvesnis@nwiasell wudiiane

ni1 B Tuluisigalag San et al. (2009) Wudegdiu Ca FaiasiinInamUTiu B luiu

a

HUUgNNNIIAINTIANINTFIUEINEIMNT WdeiuUTIu Ca Tudu

Y 9

3,000 1~
Q,

2,500 - —e—A
; .
S 2,000 - -m--B
(=]
]
S 1,500 - —x—C
E
¥ 1,000 - —=-D

500 - e E
0 T T T 1

16 Dec 18 6Jan 19 9 Feb 19 10 Mar 19

A 1.19 USunalnuvaden (K) luluseifiow vesiunms 5 @i seniiaiousuiney 2561

LALLABUTUNAL 2562

2,500 -
2,000 | ——A
2
-m--B
S 1,500 A
l
S —x—C
E 1,000 -
3 —3-D
500 - @ E
0 T T T 1

16 Dec 18 6Jan 19 9 Feb 19 10 Mar 19

Ad 1.20 USinauweaidey (Ca) Tulusieimiou vesaiunmsn 5 @i seninadiausuny 2561

LALLABUTUNAL 2562
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4.0 A —o—A
2
--m--B
S 30 -
L
5 —x—C
E 01
[oa) —31-D
1.0 - R Y
0-0 T T T 1

16 Dec 18 6Jan 19 9 Feb 19 10 Mar 19

A 1.21 Sunaduseu (B) lulusebien veaiunmns 5 @ seniladousuney 2561 uag

WBULUNAY 2562

4. Vanausgenslufewns

mMsfnsUTinasnevslufams vhnsudsiamsesndu 3 ndu Ao Aswwiadn
(small branch, diameter < 1.5 cm), Aaunnans (middle branch, diameter 1.5-3.0 cm) wag
Aswwelvig) (main branch, diameter >3.0 cm) Tagnaifusegnsfiunistugisiinunsnsyi
nMsfpussiundsniiufgnandnudlufeuiunng 2562 mnmsliengilnasimnsluis
feaudesetidars fil

Tulasiau (N) TuRs mshesest N s (il 1.22) st N lufadn Asnans wagds
Tng) feneelurae 594.21-744.22, 416.90-518.12 uay 487.47-604.73 me/100g LMINUTAS

v Y

=

AUAU  waauwanEwesltina N vesiuwdazvunadiuunldulinuauwanami s
gnviulunsdiisnans Gemudn N lufanansvesanu B uay E Jardnan (P<0.05) agnalsfinudsll
wm']smuU%:uwmﬁma’]mﬂuﬁwaqﬂwm6‘] uinnsUIusu RN N TuAs Au N Tulu (o
7 1.17) wuiludududwiitivsunn N annninis dmdudnedeves N luiadn Asnans wazhs
vy Senuwinfu 653.26, 465.01 war 557.70 mg/100g Wminuws Ay

Waawada (P) Tufs msdwsent P uds (Ml 1.23) wud P Tuiadn Asnans wazhs
Tngy fieneglugie 131.14-207.68, 68.18-119.58 war 57.77-89.06 mg/100g drandnusiy
muadiu TegRadniiviina P annninisuelvg Ssiesinn P idusniindeudieldnely

iy wavdnavauludiuniongdosndn (weyns, 2546; Mills and Jones, 1996) Fsdanalinsuun

@ =

ANTeegAuuUnIILInIsazaNves P 1nnd Advgdsedlnanulauiu dwiuraieves P lu

Y

Aaan Aenans wazialug JAwiu 159.96, 99.49 way 69.77 mg/100g UMUNLIAT AUEIRU
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A|B|C|D]|E A|B|C|D]|E A|B|C|D]|E

small branch (D <1.5cm) |middle branch (D = 1.5-3.0 cm) main branch (D >3.0 cm)

Usunadlulasiau (N) Tuis vesanunmsn 5 @ (AE) Tneudsiseandu 3 awn Ao

AeunaLEn (small branch, diameter < 1.5 cm), Aeruanans (middle branch,
diameter 1.5-3.0 cm) LLasﬁ'wm@Img (main branch, diameter >3.0 cm) %1113

Wusegsludouiiuiau 2562 1ay error bar LansA standard error

A|B|C|D]|E A|B|C|D]|E A|B|C|D]|E

small branch (D <1.5cm) |middle branch (D = 1.5-3.0 cm) main branch (D >3.0 cm)

il 1.23 YSunavleaneda (P) luia vesaiunys 5 a (A-E) Tnewdsiseandu 3 vuin fe

ﬁ'@ﬁuumﬁﬂ (small branch, diameter < 1.5 cm), ﬁ'wm@ﬂmq (middle branch,
diameter 1.5-3.0 cm) LLazﬁ'wmmImg (main branch, diameter >3.0 cm) ¥11A1S

Wusegsludauiiuieu 2562 Iy error bar LandA standard error
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Twuna@ey (K) Tufs 9ann1siwsest P luie (0mdi 1.24) wuin P Tufadn fanans wae

nalvg deegluag 835.87-1,157.20, 722.55-1,060.96 ua 666.67-1,051.65 mg/100g W1mtin
1 o a @ a A | a = 1 a I ~ A 1% v
Wi mua1du TeeAadandiviinn K uinndtfssuielng dahasiinan K \usigindoudnels
Peluity wWudeatu P Idinsazavluduiniiengtosndn (eens, 2546; Mills and Jones, 1996)
waztilawigudsuieas K Tudsiu K Tulu (01nd 1.19) wuin K Tufsdivsunadssnindsuna K Tulu
dwsuAnedeves K lufudn fwnans wavisuag fAwvindu 951.36, 880.89 uay 827.80

mMg/100g UNMUNLIAS MUAIAY

1,250

1,000

750 ~

500 +

250 H

K (mg /100g DW)

A|B|C|[D]E A|B|C|[D]E A|B|C|[D]E

small branch (D <1.5cm) |middle branch (D = 1.5-3.0 cm) main branch (D >3.0 cm)

Ml 1.24 YSunadwwnadeu (K) Tuis vesaiunmst 5 @ (A-E) Tnsuwusiseanidu 3 vuin fe
Asualdn (small branch, diameter < 1.5 cm), AWUIANAe (middle branch,
diameter 1.5-3.0 cm) wagnsvualng (main branch, diameter >3.0 cm) ¥11A15

Wuseegsludauiiuieu 2562 Iy error bar andAT standard error

wasLdey (Ca) TuRs 99nn153A51e9 Ca Tuds (nwdl 1.25) wudn P lufadn Asnans was
Adluay fiAneglutig 780-1,116.67, 813.33-1,150.00 waz 726.67-1.051.65 mg/100g doninusie
auddu TeglinupnuuansiswesdSina Ca lufswesusazaiu dmsunmsiuioudisulsune
Ca TuAsiu Ca Tulu (mndl 1.20) wu Ca TudsivSunatesninuSuna Ca Tulu dmsuaiads
399 Ca lufadn Asnans wazAdlg) Sy 906.00, 962.00 way 894.33 me/100g doninusie
AIUAIRU

Tusou (8) TuAs 91nn153A1e% B Tufe (Amdl 1.25) wudn P ludadn Asnans wasis

gy Tenegluyae 0.90-1.04, 0.66-1.35 uag 0.59-1.00 me/100g Umunwia audwu laenis
Ansrgimeadfdinldulinuanuuwenstaisaiiaes B Tuis vesudavaiu waziaunazuindl
B lunslnalfssiu Taedian B Tudwdn Asnans waviddug fawvndu 0.97, 0.90 uag 0.80
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meg/100g UuiinLite Mmua1dy waztileuian B Tuis luwisuduuiuna B Tulu (nnil 1.21) wui

Tuiv3una B asndnluis

1,250

1,000

750

500

250

Ca (mg /100g DW)

A 1.25

1.6

1.2

0.8

0.4

B (mg /100g DW)

0.0

A 1.26

A|B|C|D]|E A|B|C|D]J|E A|B|C]|D E

small branch (D <1.5cm) |middle branch (D = 1.5-3.0 cm)[ main branch (D >3.0 cm)

Usinampadey (Ca) Tuia vasaunmsn 5 au (AE) lnaudanseanidu 3 vun fie
Aauuadn (small branch, diameter < 1.5 cm), AsUIANa1a (middle branch,
diameter 1.5-3.0 cm) wagnsvwalng (main branch, diameter >3.0 cm) ¥11A15

WAusegsludouiiuiau 2562 1ay error bar LandA standard error

A|B|C|D]|E A|B|C|D]|E A|B|C]|D E

small branch (D <1.5cm) |middle branch (D = 1.5-3.0 cm)| main branch (D >3.0 cm)

Unaluseu (8) Tuds VOIFIUNNTT 5 @1 (A-E) Tnouvsisoonidu 3 vuia fe A
uALEN (small branch, diameter < 1.5 cm), ﬁlwm(ﬂﬂa’]\‘i (middle branch,
diameter 1.5-3.0 cm) LLazﬁlwmﬂﬁlmpj (main branch, diameter >3.0 cm) Y1115
Wumegsluiouiiunmu 2562 1ag error bar wameAn standard error
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dnsunisfnwsimemnsludiusiunnaassilldfimafuiiegiesn  Wedasiziuiun
5NN Wewheanmsiasanditiesnanudasagn laud Tu Asiidauss wasnanin
Aty N1sasansIemsAnlUiurands uastuduimiheonanulas TukwiAnn1sdnnissig

2IINUSIIME e seenlUNLUaY (crop removal) Aslsdtansanludiusigermsiie

Y

Tusin wsglifinnsthesnanudas wallnsgesaanevyuisueglunuaanuagnnme

5. Y3uusinamnsluwa

nsleseitiinasnesluna Tnevinisudsnguvessanendu 3 ndu muntsuvsty
Aun LFLA 1n3a A, B waganinga (O) JearnkanisAinwmuinuiinasinenslusannsisluus
avtuguunmilfuiegnnmufionty  linuenuwnisesufinusnemmnutialuna
uandnstudy (nndl 1.27 B9 awdl 131) udemausndsiuressigermanielunaiiiuunan
anufishaifu TaefseazBondel

Tulastau (N) Tuwa nmsdiasiesivianas N Tuna wudn safifuiferanmnaulisina
wanenees N luwa (nwdl 1.27) Tagariinnsizsians N TunaAegluyie 1,160.83-1,300.92
me/100g tnuis waziladeves N luravamnaiu wiriu 1,229.43 me/100g dromdnusia
wazileAmsineiildluidedudseau N lusawmsilag San et al. (2009) wuiren N 4
Anszildlumsfnmadsdginimsnenudeunii eglsimuuinusinomnsludedodiud
AURULUTAURUTNY LLazaﬂwwﬁuﬁUqﬂ (afinsn wazAny, 25470; @4n3, 2560) Fat M3

a L3 s o 2/ a a [ a ' o
AnTensmemisvesnsttulasinsi vilinisussiliusinemsnaallfurandniiniuusiug

1,600 1
5

5 1,200 | [l - i T
bo
o i EA
% 800 - & -
£ =C
= 8 & 8§ & 3
zZ 40 | @R \ 8 3 8

U A fU B dUC U D U E

Al 1.27 Usanadlulasiau (N) Tusawns 3 vua 16uA wum A (27- 40 g), va B (21- 27 g)
wazaun C (<20 ) lnatfiufegamanmstlugisiounnsing 2562 lag error bar

LARIAT standard error
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Woswada (P) Tuwa myins1zsivinas P Tuna (1wdl 1.28) wudn U3um P veswa
NI A uazany E fUSina P gandianudus (P<0.01) Taeiiuiina P egluzis 48.43-
50.50 mg/100g Ymiinuiis druaiuduile P ag/luy9 29.57-36.37 mg/100g dudnuis uazile
ihanifnsgilivesdasmstluiiouiusenuues San et al (2009) w1 At esilds
aralndifssiu Ssoradufodihnmaiidines P angddiu wosedouiiingna fiefinalnd
upumsAdoufives P vilviiina P lududwfiniiiendestumaadydula Tiud Tu uazua

finsdsuudashiunndn dauldiveymnisen P Tudu

80 -

60 - I L
B
eo L mA
o 40 - 1 ]
g & % & & OB
%) BC
3
a 20 -

dIU A fUB du C du D dIU E

Al 1.28 Usanamleaniea (P) lunannst 3 vunm loiln vuia A (27- 40 g), 3unn B (21- 27 g)
wazaun C (<20 g) lnenumegsmannslutiaiouunsiay 2562 1ae error bar

L@RIAT standard error

Tnuna@en (K) Tuxa Mwszivsne K Tuna (mfl 1.29) wuran1snszily
WUIVNARAEINU P A WU UTHN K UBHanvsnanngiu A waganu E JUsua K dewmu?ﬂ'uﬂ
(P<0.01) Inediu3unas K aglurae 1,300.62-1,364.65 mg/100g dudnus dausnusuiian K o
Tug9 1,001.81-1,082.01 mg/100g e wagiilethaiiaseilaveslasamsiluiieudiu
TIB0UT04 San et al. (2009) wuh @ K Faszldlumsdnwadsdasnimsnenudeunii
Fethazdiaum lWluwmaddufunisdsuuvames N Tuwa sihazifnanniugnssusils
M5195IM91MNT LayNTIAABUTIveIs MM ITiAILANG ST

waaLdeu (Ca) Tuxa MIMzivsine Ca luna (Mndl 1.30) wudSune Ca luwa
Wns1anay E dUSua Ca qm’jwmuﬁluq (P<0.01) TpefiUSuney Ca windu 61.73 mg/100g
drandnue daugusuilen Ca ag/luv9 43.05-55.94 mg/100g drondnue Seoraiinannanu E i

nsAnnandeeyiilifiansudeiuseninese Ca niangluduiy dwsunisiSeuiiuusunu
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(%
(%) [

US1891U49949 San et al. (2009) WUl A1 Ca NIASIZILAUNISANBIASIN

(%
[

Ca Y2INSANEIATIN

Ueeniinssenuneunil  Faagiinainaniugnssy  wazanmwindenlun1sugnims
laglanEAMANYAEYBIAY TRINTIBNUTS San et al. (2009) wuvie Ca Tuluuar Ca luna &

Argandaniieseilatunisfinwiaseliussann 2 wi

1,500 %
1,200 %
2 \ S \ \ \
& 900 mA
o
a m]:
2 00 sc
=
300
1 \ \ \ \
U A U B & C U D fIUE

Al 1.29 Usanadlwunadon (K) Tuwawnan 3 vunm leun vum A (27- 40 o), vua B (21- 27

g) wazuuIn C (<20 ¢) lnaiiumegrsmanvnsitugiusounnsian 2562 lay error bar

L@RIAT standard error
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Al 1.30 Usunauuaaldey (Ca) Tunanns 3 wuna Lakn v A (27- 40 ), vun B (21- 27 g)

wazawn C (<20 g) lnenusegmannslutiadouunsiay 2562 lag error bar

LAR9AT standard error
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Tusou (B) luma MsiesesiUsuna B Tuna (il 1.30) wudianu A fusuna B luwa
gefign Ao 1.33 mg/100g Yminuis (P<0.01) dwauduq i B Tuwaaglutia 0.83-1.09

mg/100g U witnuis wagiilethan B Miasigilalulasenistl Wilsuiusieanuves San et al.

(2009) wuINAIATIZAleRANTNALAseTUY

2.0 -

1.5
:p .
o0 mA
§ 1.0 - {: L 'LI OB
? X ok
o 0.5 - ¥

) 3
el | S | L .
dIU A fUB du C du D dIU E

Al 1.31 Usunadluseu (8) Tunannst 3 vwm taud wwm A (27- 40 ), vua B (21- 27 ¢)
wazaun C (<20 g) lnenumegsmannslutiaiouunsiay 2562 1ay error bar

L@RIAT standard error

6. msUizLﬁuﬂ‘%mmﬁﬂs;mmﬂu%u?huﬁmazwawﬁmﬁﬁﬂaanmﬂLqu
nsUsEnainasgesiiaalufunandn duiunistaelidoyatminuesis wagly
(saidlusssshafeufunen 2561 - Weunuaius 2561) fifinsdausseanainidas
pdnAuRmanaaIILE uaznandn nuituduesiiviioonnulasoaiunms fo
wandn snndrdluasAsuszna 56 wh Tasnsdumdmiinuisndeyatmiings eld
TunsUssdiutinasigemslutudiwingg  Sedudsillflunsdeudniinandui
Wit (conversion factor, CF) i fe CF vedlu Ae wawa flAwvifu 0.44, 0.41 wag 0.13
PEU Bawamsliiiudn TuuasRs Saratiu 56-59% daunadimudulszan 87%
deldenthminuisesfinudy hendminukeildlusmunasuamuduturessinemig
fifluusasiudin Weussdulinusnomsinalufuiudmsne delu Tnglunisnunadel

] [y

dwsuluuazna  veldradevestinniisgemnsviiatuaanduainnududuvedsigomistu

Fudruivnldlunisiuin Awsd 1.6 Fauisinasnermsigydeluiududiuiviianu

Mnuntuntey Ao Tu Na wazhe AuaIay
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M990 1.6 ANUNTUYeIsInemsane  Tuldastiudiuiiy  ieldlunisussiliuuTinnsig

a 1 IS

DS MU AL FUFIUN

Nutrient concentration (mg/100g DW)

dauve I
N P K Ca B
Tu 3,680.40 204.00 2,089.60 1,564.80 2.05
Adlngy 557.70 69.77 827.80 894.33 0.80
ﬁlﬂﬂa’]\i 465.01 99.49 880.89 962.00 0.90
ﬁlﬂlﬁﬂ 653.26 159.96 951.36 906.00 0.97
5] 1,300.92 53.50 1,364.65 81.73 1.33

nmsUssifiulinusige sy A 9inmsUssiiuUiinausinensiianluiunanan
Tngau A fdwihanveslu Adve) Awnans Audn waswa wihfu 4.87, 6.06, 7.43, 530 uay
140.76 Alansu wudnluseunsudn 2561/2562 dwsunmst 1w 1n15id1sg N, P, K uaz Ca
AnlUfiunandn 359.23, 22.43, 362.71 wag 119.83 N3U/fu AuaRU @579 B FRmuNAUT U
199 VeafiY 356.68 TadnTu/fu (115197 1.7) LLazLﬁamwmmmwﬂ%mmﬁmmmwﬁwmG] 7
Anlufunandaudranunsadiluaadulsunaeslegnsnie violduideifioviionay
dwdunslimlglusmnaimngasoly egnalsnunsdanssinemnsivanzauiunms aasd
nsnageuMslisInevIIIdeyaUTINus e s TiAnlUfunanan WsufuIBmsveanunIns

WelnlALWINIINITTANIT5I9 M TVRINNITRIUINEIIN IO [ e U sABInwaINT L

M990 1.7 USinausmemnsiaaluiviudiuivuasnandnmheenainuiasan (fedu) lngdn

weneuTudesity lawn Tu Adwg) Asnans Audn waznandn (@u A = Aaide)

Plant FW CF DW N P K Ca B

parts  (kgtree) (gtree’)  (gtree’) (gtree’) (gtree’) (gtree’)  (mgtree’)
Tu 4.87 044 214288 7887 4.37 4478 3353 43.93
Al 6.06 041 248450  13.86 173 2057 2222 19.97
Aanang 743 041 304585  14.16 3.03 2683  29.30 27.35
Aaidn 534 041 218826  14.30 3.50 2082  19.83 21.20
KA 140.76  0.13  18,29891  238.05 9.79 249.72 1496  244.23

594 164.46 28,160.41 359.23 2243 36271 119.83  356.68

wnemn FW = fresh weight (Wwilnam), DW = dry weight (Unwiinuiis) wag CF = conversion factor

(FuUszavsnisildouainiiviings (Wuiminia)
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nsUszfiuiunasIne s B msUsuliuuinasmensiianluiunandn Tag
au B Swiinanvady ﬁ'qﬁmqj Aanans Aadn uazwa Wiy 4.02, 6.43, 7.46, 5.41 uay 142.84
Alan3u Fedfinnsanvuienseiy S1unily waghs melunsein ufsUiinaumandn wuiia B
foadumiflndifestuan A dwsuuinusgemnsinalufuiudimuiy wuiiluseunis

HER 2561/2562 W31 1 fuvesady B In15u1s1e N, P, K uag Ca fnluiunanads 350.01, 21.97,

¥
a ]

360.19 uay 115.92 N3W/AU MudWU d1us1e B NAANNTUTUEIUA1N ey iy 354.20

o

Jaansu/Au (915199 1.8)

M15799 1.8 USInausnemnsnian luiviudiuiivuasandniiinaenatnuuaslan (fesu) lngfn

weneuaudIuvesiiv lawn Tu Adve) Asnans Awdn uaznandn (U B = Audoy)

Plant FW CF DW N P K Ca B

parts (kg tree’) (gtree’)  (gtree’) (gtree’) (gtree’) (gtree)  (mgtree’)
Tu 4.02 0.44 1,766.92 65.03 3.60 36.92 27.65 36.23
Adlngy 6.43 041  2,636.09  14.70 1.84 2182 2358 21.18
Asnans 746 041  3,05931  14.23 3.06 2695 2943 27.47
Audn 541 041 221739 14.49 355  21.10  20.09 21.48
KA 142.8¢  0.13  18,568.91 24157 9.93 25340  15.18 = 247.83

374 164.46 28,248.62 350.01  21.97 360.19 11592  354.20

WELYe FW = fresh weight (W ntinam), DW = dry weight (Uuilnlit) wag CF = conversion factor

(Fusyavsnisiasuainiiviings (Wuiminwia)

nsUszliulTinas e mnsan C msUsslivdSunasmomnsianluiunands Lag
g C Sumdnanveslu Addng Asnans Audn wazka Wiy 3.12, 6.51, 5.25, 6.25 way 117.94
Alansy edniansanvuwianssiy 31wlu wasis melumsaiy saudslSamands wuitau

= ¥ A & 1w o = Y ' o [y

C fvwadunnaianniuaiuy A waz B lagianizdnnuluiidesndiaiu A wagaiu B dmiu
USunausgewnsifnluivtudiuie wudluseunsndn 2561/2562 wnsn 1 suvesadu C s
11579 N, P, K wag Ca AnlUiunandn 291.61, 19.11, 303.37 wag 101.82 n3u/fu aua1iu du
B MIRANAUTUAIUAIGS V0IWY WiINAU 298.40 Hadandu/mu (M3 1.9) Fadlstluilseuiiay
fudSinasnemsanluiuBuduivvedaiu A way B wudiaiu C iismeimsesntutosnii
au C uin1sbile iieenszaunandnligau S1dudedldusunasinemnsvesaiu A uazaiu B
[ '3 & £4 = [y vaa 1 a d' [ 4
Junuel siuvisenadesdinisusuamandanu laeamea1 pH w0y (< 5.5) iieensyauly

Indifigarivanuy A wazadu B Fluseutnisnin 2562/2563 fidelauugilviinunsnsinisldyu
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Y1UNLENTEAU pH LsANLEY wadslilavinisianudeyanisiudeuidasvesguaudiau 39
Asmiunsinausely ellauuayislunsuugiinnineninssedus ensvegnaliia

nstenenasnANiiuniiely

M15°99 1.9 USinausmemnsiaa luiviudiuiivuasandniiineanainuuaslan (resu) lngfn

wenenuTudesiiy lawn Tu Addng Asnans Audn wazwands (@ C = AuVos

Jumn3)

Plant FW CF DW N P K Ca B

parts (kg tree’) (gtree’)  (gtree’) (gtree’) (gtree’) (gtree)  (mgtree’)
Tu 3.12 0.44 1,372.07 50.50 2.80 28.67 21.47 28.13
Adlngy 651 041  2,670.64  14.89 186 2211 2388 21.46
Asnans 525 041 215299  10.01 214 1897  20.71 19.33
Audn 6.25 041 256368  16.75 410 2439 2323 24.84
WA 11794 013 1533235 199.46 820 20923 1253  204.64

574 164.46 24,091.73 291.61  19.11 303.37 101.82  298.40

WELYe FW = fresh weight (Wntinaa), DW = dry weight (Uuilnlite) uag CF = conversion factor

v

(Fusyavsnisiasuainiviings (Wuiminwia)

nsUssifiultinusinevsaau D dmiunmsussiiuliinusinensiinnluiunanan
vosenu D dailanAnegluinamisziuiiunans-d winunmmalifinntn wasidamiunaiin
lagluaiu D st 1 oy fihvinanvesly ﬁ'ﬂ‘mj Aanans Radn wazwa Wity 2.86, 7.79, 5.51,
5.29 wag 107.06 Alan3u Fsdiasanvuansaiy Swaulu waghe nelunsaiy saufeUSinu
WanAn Wudiaiu D Suuienssailndifestuan C dmsuuiinusmemnsiinalufutudiuiiy

WUIUIBUNITHER 2561/2562 W31 1 Auvesadu D dn15unse N, P, K uaz Ca finluiunandn

(%
a |

269.87, 17.96, 283.20 Way 101.02 n3u/AuU MINEIHU drutSual B NRANNAUTUAIUIG VD9
Wy 1Ny 278.53 fadnsu/au (m1571991 1.10)
a % 1 I~ = % = £ %4
N13919150IN59AN155 e svesau D Wisilululuwuimadeniuaiy C fie Asld
Usunasmemnsivssidiuldanaiy A Weeau B udfesfiansannudnvuzvesiudy
aadUsznaUme Fenudaiu D Ilgmnisinunudnuazvesiu fs pH Wunseda deundt 4.5
(M 1.10) wezdvTunaluseulufusn (A9 1.16) wazIINAITADUAILNBATATINAUNIS
dung  dmunautienaiinanlunisdanisulasiesnitaiudu)  wasilagvisuunani il

= PN v 1% = Y] + = % a a |+
L‘WEJQ‘W@WQ%iMLLﬂWWiWI@W@@@Q%ﬂ']a i'lllﬂﬂﬂ'ﬁzﬂﬂﬂ'ﬁﬂﬂLﬂ‘lﬁmiﬂiuﬂ?qulﬂ’ﬂﬂw@ I@EJ@Jﬂ']iIaTJEJ
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ans 0-0-60 sausnadadn (Uaneeusumau 2561) wsendvimmaaglinan dedmwaliing
wandldilvumdnninund dslunmsinduruseiieseddasinislusounsnand 2562/2563 6
wuzbiinunsnsusuauandinulaeldyuny  viselalalud  dwdgmnsviasaaulusen ld
wuzihlilnensns@anulaaden-luseuliangnislu dlosanAuanimnsadavilifisun
whaenuwasluseuld (s9ems, 2546; ains, 2560) LLazLﬂwmﬂiﬁmiﬂ%’wgﬁzwmﬂﬁﬁmﬁ
swslaty FanmadiBeuamulurisseumnand 2562/2563 wuiamnwHaTesEI D

[

AuANATY  Jymiumaiianas  (eyaainmsdung)  Faasiinisianunsideundases

q

vaa

AuaudRARy Larsmemsluly aufsnuninaastely
M13799 1.10 YSunausgewnsifnluiuudiuiuasnandnmheenainulasan (desu) lag

Anusnmududiuvasiia town Tu Adve Asnans Audn waznandn (@u D= A

'3

LATUANG)

Plant FW CF DW N P K Ca B

parts (kg tree?) (gtree’)  (gtree) (gtree’) (gtree’) (gtree’)  (mgtree’)
Tu 286 044  1,258.61  46.32 257 2630  19.69 25.80
Adlugy 779 041 3,192.63  17.81 223 2643 2855 25.66
Asnand 5.51 0.41 226076  10.51 225 1991 2175 20.30
Audn 529 041 216840  14.17 3.47 2063  19.65 21.01
A 107.06  0.13  13,917.94 181.06 745 18993  11.38  185.76

574 164.46 22,798.34 269.87  17.96 283.20 101.02  278.53

WELUe FW = fresh weight (W witinaa), DW = dry weight (Uuilnuite) uag CF = conversion factor

v

(Fuszansnisilasuainiiviings (Wudiminuia)

nsUszdiuUsINasInemsadu E lunmsussifiusnasinemsianluiunands Tae
@ E Sminanvedly Advel fenans Audn wazwa whitu 2.76, 3.4, 6.76, 6.09 uaz 70.11
Alansu Tunsfimnsanguuunsdanisvesary £ foldhiimsdanmsiilifannin suisiui
soiundunndn eaiifederidumsinnmstinfulymuesanning lrnananvesaid i
1NN ﬁm%’umsﬂsmﬁuﬂ%mmﬁflQawmaﬁamlﬂﬁu%ud’;uﬁsu wuinluseun1snan 2561/2562
W11 1 duvesadu E 4n15insig N, P, K wag Ca Anluiunandn 200.37, 15.09, 209.64 uay
88.39 nu/fu mudidyu dwustg B Ansantududiusne vesfie Wiy 206,99 dadniu/fu
(5t 1.11) Finusmonsiivsaduldiiaeh Wosmnmssudulvunadn muimandn
sesuliviiuaiudug
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[

NNITANYINAIUTINEIMNT SuMsaeuaunaneiununsns JayviidrAyvesau
S oA = a o [T @ % [ Ao -
1 Ao Yt B lwAudunn Wuieddvaiy B uwazidvesauduinuninsnienganniign
(Usgana 70 V) saamiaflanunnaniidesguanatsaiy iWesnulasgnlaiduiiufieniu feudaed

1 ° 5% i « Y o § v v aca a Lz
UATVIEMILYINNY wedesusatuannsudadu fie vinlrinsusuitnmsnanvesaiuiiuly
lop1n  uinwnsnsidnveswlatimnuiianelalunandnvosiaes wasiisu siubwowmanis
o 1 Ao o Ve 2/ A o = dyt:i a ° i [ 14 !
Jwhentaan  vilidwduwammaivinsfinuniliinandes  wilinelgmiuninunins

Wemniinnsdurunaiewlad

M19199 1.11 YSunasgemnsiifnluiuvudiuigsasnandamiheenainulasan (fedu) lag

Anwenaududiuvesiiv lawd Tu Adug) fanans Awdn wazwandn (@ E = A

1)

Plant FW CF DW N P K Ca B

parts (kg tree’) (gtree’)  (gtree’) (gtree’) (gtree’) (gtree’)  (mgtree’)
Tu 276 044 121542  44.73 248 2540  19.02 24.92
Adluey 344 041  1,410.59 7.87 098 1168 1262 11.34
Asnana 6.76 0.41 2,7173.01 12.89 2.76 24.43 26.68 24.90
Audn 6.09 0.41 2,497.53 16.32 3.99 23.76 22.63 24.20
Ha 70.11 013 9,114.00 11857 4.88  124.37 7.45  121.64

33U 164.46 17,010.54 200.37 15.09 209.64 88.39 206.99

WELUR FW = fresh weight (W witinaa), DW = dry weight (Uuiinlite) wag CF = conversion factor

v

(Fusyavsnisiasuainiviings (Wuihminwia)

nsUssiliuUSnusnosialufuudiuvesiis nuauilinandngs asdouianss
suitlvajrinanuiflinendetion drdu msdamaiieliwainanangs Fesnseduliiymsn s
uanluuazdelulinniigaluisiymiinisesnsen  sizaenvesymazamieniuteluya
Tl dwSumsiannguameaiifedestumsinnssmemsiin nwnsnsdealinisnsunums
Famssgemmslinsatunnudosnisvesin  Tnsmsdnwadedvinlimauimasigenmaie
fifiudoins wadngdunslivedwiarsnluusaztisaniienudidy  lnendnnisasae  fe
Tuthananiitigely uavsimdseenmentlyalq mslide N lusaniigs Wesensasyiulavesty
wazea  ogaunsligSe  (46-0-0) wAudeges 15-15-15  lurreiimmsnGuinualuiieu
ngedniou — Sunew Famuhmuidmsdansadlilsludnuaedinan dnandeidvulvg

wazliUSunamandndenuundy  dwuisaiuninisdanisdelduaneailuganisesnaen wui
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funnsfinavnidn wasUSinamandssesuanas  dunsianisdelussernouiuinedlugg
P v 6 Y + LY ] A ! 1 @ N 1 1 Y+
Wauuns Iy — nuAuS Astide K ludadiuigeludnsseznawnuine egradu n1stidegns
0-0-60 %150 13-13-21 FaduaSulvnanynsLsavImnIIuanIu

M3n13dnn13e1ne msin desiansanauandRfuINalg lnglanga pH vesdu B

= v o A voa & Y ) 1% = M oAy Ao <
NMsAnuladeyandaau Ao sAulunsndn dwalinnsdaunimkanlis ananiivuingn
dmsumslide P adsiimsneassluusaiuiveveanisivde P visenisnisanusuna P lufu
= a aa v 1 = & A a o 2 & =
Wennnlufuanaiunnsniwaeiladan P gann dadudymniaduaiulinanily weswin
nensnsidednmMside P Tudnsge wu Jogas 8-24-24 v3e 9-25-25 dasunszuiun1sesn
nonvasling (glns1 wazAMz, 25470 wag 2547%) Fan1sannislide P duwuimmislunisye
ansuyuveaulerennuning sauninside P lusduuuil enasudymluszeseny fe
AalIUNNTIVINS1991MNTIOBUY WU wan wavdingd Wudu Jman1sinssiu3unasin
gnslufukayluvesaiy B Fedududn faudusinasimeimslufulias widdl P agluszdu

=~ I a o § v a a a Aoy v
waliies Aanansanagyihlinandniuunauas A nnale

ayunanisAnen

NSNRUNTEUUNSIANTE R IWNSEMIUNSHEANN SN TaevinsAnwlugisseu
MWaRT 2561/2562 (e 2561-u1an 2562) luwlaununsnsdnuiy 5 @i nulHanas
YDINNT U EATNTAIDENTANULUTUTIUMUSNYENITOUATDUNYATNT  LaeiinanEnag
Tuths 70-142 Alansusiedu wazwudunmsdlulunseiusnn dwaliiumaunanansos
daFumudnauly fafunsfusendadedusesnseduliwmninsunsenlvidutu esie
nseennenvesnTAnTunSeufuseslmifidumsfinsasielu

mslemeitinasmeslutudaudis wui Tuynsnd N, P, K, Ca ua B aglutg
1,140-3,976, 160-228, 1,220-2,740, 650-2,300 Wag 1.13-3.77 meg/100g drondnue snauds
drunailsmdananioglutng 416.90-604.73, 55.77-207.68, 666.67-1,157.20, 726.67-1,150.00
uay 0.59-135 me/100g dwinuds muddy danluwawns wuidsgdenanieglutag
1,160.83-1300.92, 29.57-36.37, 1,001.81-1,364.65, 43.05-61.73 uay 0.83-1.33 mg/100g
thvinua nsgey

nsUsEnalinasgesluludufiviasieandaiitioonnulas nud1 ynsndinag
thsmemnsesninulaslaefnluiunainniign TnefduwnsinandsUszana 140 Alandy 3

n13is1g N, P, K uag Ca fialuiunandn suuvidluwasisniinisfinussis wihiu 359.23, 22.43,

v
a ]

362.71 Ay 119.83 n3W/AU mudwiu dius1e B NAANNTUTUEIWA1NY ey Wiy 356.68

o

Jaansu/au
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darauanuznisuinaululduselevd

PnwamIaiiunsvedlasamisludi “mMafawssuumsiamssinemsdmsunis
HanvmsIUlnueguiug”  lemndeyauiinasmesnaaluiunanin  wasduduily
loun lulnsiau Weanesa Inunaden waaloy wazluseu Felavimsieseiienseningly A
WAZHA VBNV ASUNIINAaeUNTsirsInemnsiukUannuninsasnlsinisniiun1side
didy  leginensnsneansiviivinvestiudiuisngniieenainuladuviheivdnan  uan
o ° o v aa o a S A v & A o = 4o
dnAuiuteyasneImnae lUiunandawastudunslavmuny  iWeimunUsunaden
Agyhnshawanmstegsvangay Fsluduidnideaunsasnliunsideseilios iienaaaunisi
Jelusgauuvannunsnsase  weadieanuwedulunisdeegisuaudimumiugiinisdnnissig
21 3018lAkLIAR crop removal

il neunsnagaunshidenuusunasineimsninluiunandauasdudiuisiiioan
nudas  dnideesidsiquandffudesiu  laud  Aenudunsaaawesiu (pH) uaz
a A o a = 9 vaa & vy v -
suvseingluAn  (OM)  WeUSuUeRauURAuNug UIEANUMINZaNAINAIINABINTVDINY

diethlugnisvaaeusunanistalesgranunzauwasuiugregnaiiussansnmesaly
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daun 2

N13IANTTUININAINABINITVDINNTIDEMa{UE

UNANED

N153AN1SUINIUAIUABINITYDINNT DY 1Mk UEN ﬁ?mqﬂizaqﬁéfmﬂﬁmﬁué’mwmﬁma
U518 7UV8INN T Lﬁaﬁwsﬁa;ﬂamﬁmmLLUUﬁi’waaqashadwaswdwé’mwmimHﬂﬁﬁ’uamwmmﬂ
d" Y ¥ g 1 1 ) [ &S o 4{ 1
el dunwinmslunistidiuinmaegiaminza lagyinisandenaiunmindiuiu 3 @ Jeeg
Tuginedne Jwian1udug lngudazaiuyiin1sAndenaunmsIdIuIg 3 fu MIAiuaae
IN5AN 2 50UTVRINTHEANNTT Ao soUTNITNEAN 1 (2561/2562) FindanIasiialutiviou
unsIAy - Juiey 2562 wazluseulnisudndl 2 inn1sinaansasdislutiufeunsngial 2562 -

[V a 1 1 | = 5 -Qil’al @ 2 a

NUAMUS 2563 (@1aAnuuAnA1vasaIaluwazaiy) nsinwiaselidnisiiudeya 3 vila
oA gn31n13AeUITeIMmNTT ANuTUluRl wazanIneIna

nsindnsinsmeivens  hnsiensinnaianisivavesiineluduiiy  (sap
flow probe) MlAuAuMENTaEAUTLAAIINARINARLAIRY a991niiufuUsEana 100 WuRlAS
logldmsaatauuy Granier ivdeyann 30 Wil auds transient thermal dissipation
method a'aumm%uiuﬁuﬁmWiLﬁUGﬁayJamm%uamﬂaﬂ?ﬁﬂmLﬁziutﬁmﬁunmﬁusﬁa%amims

a |

BNV PIEMINTINTAANUTUAUTY CS616 Water Content Reflectometer (Campbell

q

€

]
v

Scientific, Leicester, UK) ﬁwawaﬁﬂmwﬁumamﬂé’ﬁuwmmwmm 80-100 LYUFLUAT Lﬁ‘ueﬁazﬂa
WFATINIAEUN warATURY G Datalogger (CR1000, Campbell Scientific, Leicester, UK)
drumaiiudeyadninenie THa3nmsrmenmearwindn (U23 Pro v2 Temperature/Relative
Humidity Data Logger-U23-001, Bourne, MA) ﬁuﬁﬂﬁagaqmmﬁLLa:ﬁmm%ué’mﬁwﬁ‘nﬂ 30 W9
yhmsfwaAinIsvnenuduletvese A (vapor pressure deficit, VPD) NTYAUNY
wazATmEudnSivhnstufiniafesnmaeniauuaEn

HaNsAnY NuERsnsmet e furemyianuduidsuanimetnia uags o
Tulunsann Tnewniidammanneiiludsfuienutugessana 1020 Ans/du/fu duns
fanuuusasseudosnisiwemns s udunmslagldauduiusvessinimaaiudule
thwesemageasluzauTu (maximum vapor pressure deficit, VPD,,,,) WaSnIT1sAetigean
Tusouiu (maximum sap flux density, Js max) AL AU ATINNTANETNT8 SR U UG
vosd iy Feaiildainuuudiaes Ae Shsrnsmetiisietu (tree transpiration, Er) UBdLNTT
WU m’mLLajus]’wmLLU‘UR‘haaﬁﬁwm%ué’wmmmamuﬂsaﬁ Taganvnaiunils fio msiunds
vosdwaululunssiy  Gsmsinmsfinsannsdiudiudsvesinnlulunsajulusuudiassie
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Abstract

The development of an effective water management system was created through the
evaluation of the jujube’s daily transpiration rates. Our simple model was developed by
studying the relationship between transpiration rate(s) and climate, for the purpose of
creating a guideline that can be used to determine the jujube tree’s optimum water supply.
Three sample trees were selected from three jujube orchards in the Kham Muang district of
Kalasin. Depending on each orchard, two production periods were studied; January to March
2019 and July 2019 to February 2020. Tree transpiration rate, soil moisture, and climate data
were recorded.

Firstly, the transpiration rate was investigated via the sap-flow probe technique. A
Grainer’s type probe was installed in the newly developed main trunk at 100 cm above soil
level. Data were recorded every 30 minutes according to the transient thermal dissipation
method, and soil water contents were measured with a CS616 Water Content Reflectometer
(Campbell Scientific, Leicester, UK). Secondly, soil probes were installed at the soil surface,
roughly 80 to 100 cm from the main trunk. Sap flow and soil water contents were measured
with a datalogger (CR1000, Campbell Scientific, Leicester, UK). Lastly, climate data
(temperature and relative humidity) were recorded every 30 minutes via a small data logger
(U23 Pro v2 Temperature/Relative Humidity Data Logger-U23-001, Bourne, MA, USA). Vapor
pressure deficits (VPD) were calculated from the temperature and relative humidity statistics.

Our results determined that jujube transpiration, approximately 10 to 20 liters tree”
day’1, fluctuated according to the climate and leaf numbers within the jujube canopy. The
optimal water requirement model was developed by studying the relationship between
maximum vapor pressure deficit (VPD, ) and maximum sap flux density (Js _); through
which further study of the sap wood area generated daily tree transpiration (E,) levels.
Through an evaluation of the model’s accuracy, we determined a lack of completeness
and/or accuracy, due to the variation of leaf numbers within the jujube canopy; therefore, we
recommend this factor be used as a parameter in future water requirement models. Our
model also accurately estimated the daily transpiration rates in only a single orchard,
suggesting that further research is required to improve both method accuracy and farmer

confidence.
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dWe B = Ysunamslvavesiseiusenu v3eninn1saneunse Tuvessunms
Ay, = fuivthdnvesarduienldlunisin Ingludsiudiuuaen (xylem area)

J, = 9wmsinsivavestiewinlaainaunis (3)

Tnalowiauasa Er Wuadnsnmsmeinseiuressiunnsitinluudaz Julped

whedu L tree” day

2. Awiulufu
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Scientific, Leicester, UK) v‘hmsam&gﬂﬁﬁumamﬂé’ﬁé}’uwmwismm 80-100 LUUALUANT
Imﬁla@g’dﬁﬁu Datalogger (CR1000, Campbell Scientific, Leicester, UK) %ﬁL“flwqm
LﬁaaﬁuﬁumiLﬁuﬁagaﬂﬁiﬂﬂaﬁﬁmaawwsﬁ Lﬁaﬁ’uﬁﬂsﬁaganﬂ 30 U# NMSAUIAIAINTY
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3. @nmennie

mafiutegaaaimennia didunsleglfindommnaenavundn (U23 Pro v2
Temperature/Relative Humidity Data Logger-U23-001, Bourne, MA) ﬁuﬁn%’auﬂa
qmmﬁuasmm%ué’mﬁmﬁ YN 30 Wi wdnisvhmssunensaeuddlotives
U3381N1A (vapor pressure deficit; VPD) 71135184 Allen et al. (1998) FaaunIsi 5 B

Ui 7
VPD = es-ea (5)
Img  es = saturated vapor pressure (kPa)

ea = partial vapor pressure (kPa)

AIATUI es Lﬂulﬂmmmmi

17.27T
es = 0.6108Exp (=) (6)
oy T = ounil (temperature) vgsrmiaaLes

ANSUAPINZILTIUNNTANUI es WU 17.27 way 237.3 hieilag

Allen et al. (1998)
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MIAWIN ea LuRLENNIg

RH
ea = es— (7)
100

198 RH = AUIUFUANS (relative humidity)
AMFIATIZANNEDR  INITAATIEAANUEUNUSVBIENINDINIALALDINTINITAEUINY
TUsunsy SPSS 17.0 (SPSS Inc., New York, NY, USA) waglusunsu Sigmaplot 10.0 (Systat

Software, Inc., Chicago, IL, USA)
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oswel3ludmewmanimasesnd 73-74 lugunisi 8-11 waudeldrmuszanausnsmmsameii
(Estimated Ey) wansana1aluiuioudisuiumitinlease (Measured Er) lousziiiumnuuaiug
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fio souil 1 Tutsseunsuannmamonnunanslul 2561/2562 Tnevinisiaseiansiatanisiva
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W31 E (Aadhd) saun1suded 2562/2563

Estimated ET (L day?)

20

15
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5 10 15 20
Measured ET (L day?)

AN 2.17 AuduiusseninednsnsmedisieduseuremmIlaannsings

(Measured ET) hagdnsin1saeusanus1e uninainwuuiInaad (Estimated ET)

1NNTNAFDUNISUTTUIUTNTINTANEUIADAUI IS TUYBINNTININKUUTIADY

WU

wuudnaeausaUsEInuINMsatgidesueiulafemzaiy C o1allesaindeyanitdlunis

wanwuuitaedagdlnagiludeyasnaiu C (nmi 2.10) vilduudiasslanuusiugragig
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wuudnaenesiansandaladeneinuinuiuludedueiey

wonanil nsfuuuaesssdiudnsnisilutggudsganidammanethaseiiald
Mnneiamslvareshiiduis  o1efainanarudulufulurisiigauddlalaautud
wanzauiensaiiulavemnst  BusHunumsnsinigli  udnisliiliunesedlussdy
weifissronudosmsvesws (amdl 27D, 28D uar 29D) Fwmindeyamrwdudud

NsAn nudirausuluiy vie VWC ludnnguas (Uanenanay 2562 - nuanius 2563)

'
o

fanvnilugerudszana 2530 Wesidud FeinlmAamsnszdunszuumsUatinluity duwa
FoMIanadressnTIN1AELIesNI] ogslsfmanitelhAneudesiunardudiunaves
wuuassasiimamadeunsithmudfidwnldnuuuieedussduuaunemns e
assarushilaliudinuesnagaulauoudassingn  Tuusulflunslihmunnudonis

YosnnIwaly

ayunanisAnen

msfasasmsaetsety  @ddumsdelies 2 seumsudn A seunsuand
2561/2562 (Fu11Ay 2561 — AuUTUIAY 2562) WagsaunRant 2562/2563 (nINQAN 2562 A
NUANRUS  2563) wudwé’mwmsmaﬁwamm'ﬁwﬁmmr;TuLLU'ammi’wmuTUTumﬂw'u LaZANIN
p1nel Taganmsdnymuimysiidnsnisaetilugstuiiartugauszana 10-20 Ansetu

dumsiannuudaesaudoansthwesme lasntiunislagldanuduiusves
VPDax LLazé’mwmsmaﬁwgaamhiaui’u (Js_max) LA AASNTINNIAET R RSB YDS
adu wuin Tunmsinnsananuwlug e U aefinmuy wusiasssinanansaUseiiu
Snmseneinvesaiy C lé’maﬁﬁqm druaudug Seaianuraiaaiou s?fqmmadawﬁa Ao

Tululunsmy Fearsinsiansanmaiivduusvesdnululunseidluwuudiaesg  was

1 '
v o a

wenanil - dwsinsaneindalaesdugauas  WeelidtiininAnen1mnisAletlvesdunns

999N ANUTUAUTIUTAYINNSANETAIAN kI nERINSnsd  weadnazdelinefieese
ANUADINITVRINNTT  FWINWRIINITAEUIvemMNTIanas  kazllA1dnTINIIAEEIRINIIAIN
wUUIaeaUsediuly  FeasinisidenedsunisiiimuaAAkuuInaesUseiiulatuseaukUas

WneRsnsaald
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AMARNUIN

M139KUINT 1 AuauTRRuuIsUsENstuAutuug (0-20 T1) wasRAuduans (20-40 o) vedeIu

1131 909U 5 @ Tueusuiny 2561 waziiouiiunay 2562

uhu  dou pH EC oM P K Ca B
(uS/cm) (%) (mg/kg) (meg/kg) (megskg)  (mgrke)

WAUFIDE19 BaUSUIAL 2561

A 5.62B 590 1.61AB 267588  353.34B  307.65B 0.89
B 5.78AB 698 1.01C 29.80C 49.01C 108.75C 0.50

Top soil C 5.62B 500 1.89AB 444.63A  185.79C  343.50B 0.36
D 4.48C 820 1.49BC 193.72B  158.43C  142.28C 0.43

E 6.14A 922 2.11A 495.53A  510.63A  729.74A 0.19

F-test *% ns *% *% *% *% ns
A 5.48A 408A 0.85CD 200.49B  313.44A  215.14AB 0.65
B 5.56A 548 0.73D 15.95D 37.62B 56.71C 0.63
Sub soil C 5.52A 2068 1.13B 188.00BC 106B 186.22AB 1.26
D 4.44B 514A 0.97BC 134.68C 79.79B  141.13BC 0.21
E 5.78A 492A 1.45A 333.23A 446.80A  283.36A 0.25

F-test *% *% x% x% x% x% ns

LAUSIDENS PDUTIUIAL 2562

A 5.34BC 378B 2.02A 308.58B  148.42B 47.90B 0.39BC
B 6.02A 2268 1.488B 44.14 22.64B 84.54B 0.57AB
Top soil C 5.28C 378B 2.28A 361.75B  118.69B 51.38B 0.79A
D 4.12D 4648 1.92AB 288.53B 47.80B 49.64B 0.16C
E 5.72AB 1264A 2.15A 589.13A  335.96A  171.78A 0.15C
Ftest x% * % x% %% x% x%
A 5.62AB 362A 2.15A 300.61AB  191.88A  86.28AB 1.53A
B 5.7T6A 58B 1.40B 36.98C 15.788B 53.13AB 0.43B
Sub soil C 5.20B 164B 1.16B 210.55B 72.95B 26.96B 1.48A
D 4.26C 470A 1.92AB 248.41B 54.66B 53.13AB 0.148
E 5.92A 466A 1.32B 379.70A  205.60A  112.46A 0.15B

*% *% *% *% *% *% *

o Y

ns, * kag **  wanstelinumuuanenamisedia, dnnuuenanssatfedsdidvd Ay iseauannuitionu 95

wae 99 Wasidud audisu
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M139KUINT 2 USinasineimislulunns seninafeusuiau 2561 fusieuiiuiny 2562

519 #7U 16-Dec-18 6-Jan-19 9-Feb-19 10-Mar-19
A 3830 27208 3040A 27708
B 3468 3620A 1140C 3350A
N @ 3594 3420A 3030A 29008
(mg/100g DW) D 3976 3880A 18008 3150AB
E 3534 3320A 22708 28808
AVER 3680 3390 2260 3011
F-test ns X xx *
A 162 162 200 216
B 162 162 170 194
P @ 190 154 170 228
(mg/100g DW) D 168 148 182 198
E 160 164 186 184
AVER 168 158 182 204
F-test ns ns ns ns
A 17508 1690 1630A 1910A
B 1980B 1408 1450AB 1490C
K C 19108 1406 1450AB 1880AB
(mg/100g DW) D 20708B 1414 1220C 1740ABC
E 2740A 1622 1490A 1590BC
AVER 2090 1508 1447 1724
F-test *x ns * *
A 780BC 1178 1390C 13008
B 780BC 1342 1310C 14508
Ca C 650C 1250 1500BC 13808
(mg/100g DW) D 9308 1104 1680B 1330B
E 1100A 1542 1950A 2030A
AVER 851 1283 1565 1499
F-test ** ns ** **
A 1.73AB 3.77A 1.72 1.89AB
B 1.68BC 1.72B 1.69 1.44CD
B c 1.87AB 1.678 1.71 1.70BC
(mg/100g DW) D 1.52C 1.28B 1.34 1.13D
E 1.93A 1.81B 2.15 2.19A
AVER 1.75 2.05 1.72 1.67
F-test ** x* ns x*

84



AN39NUINT 3 Usinasine msuiedalufiomst 3 wwa leefiudiegefianinaiunms

U 5 @ TussuiuIAg 2562 FuNunsnsinIsfnaunmne

YuAns d7u N p K Ca B

(mg/100g DW)  (mg/100g DW)  (mg/100g DW)  (mg/100¢ DW)  (mg/100g DW)

A 633.50 207.68 1157.20A 866.67 1.04
B 594.21 131.14 877.79B 780.00 0.97
small branch
C 666.84 174.03 865.36B 986.67 0.98
(D<1.5cm)
D 744.22 136.07 835.87B 1116.67 0.90
E 627.55 150.86 1020.60AB 780.00 0.95
F-test ns ns ** ns ns
A 518.12A 119.58A 859.16 933.33 0.94B
B 416.90C 68.18B 722.55 813.33 1.35A
middle branch
C 498.40AB 113.87A 927.46 1006.67 0.83B
(D =1.5-3.0cm)
D 469.48ABC 84.64B 1060.96 1150.00 0.71B
E 422.16C 111.19A 834.32 906.67 0.66B
F-test * *x ns ns **
A 516.72 69.52B 834.32AB 906.67 0.82
B 600.02 57.77B 666.67B 726.67 0.82
main branch
C 484.47 68.66B 734.97B 800.00 0.59
(D >3.0 cm)
D 604.73 63.86B 851.40AB 925.00 0.78
E 582.56 89.06A 1051.65A 1113.33 1.00
F-test ns ** * ns ns

o Y

ns, * kag **  wanstelinumuuanenamisedia, dnnuuanassanfedwdidvd Ay iseaunnuitionu 95

wae 99 Wasidud audisu
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ASHLINT 4 USinausmemnsunslialunannst 3 wuia vesEiuiiedns 5 @ leeiiu

fag kAN lutIufouuNsIAY 2562

519 %y'uqmmwwa U A d7u B du C du D dAU E
A 1,404.07 1,093.67 1,213.20 1,169.70 1,279.54
N B 1,229.78 1,169.08 1,331.16 1,174.40 1,278.28
(mg/100g DW) C 1,211.95 1,219.77 1,168.77 1,153.12 1,344.93
aver 1,281.93 1,160.84 1,237.71 1,165.74 1,300.92
F-test ns ns ns ns ns
A 44.45 27.88 35.10 36.20 52.52
P B 49.41 27.39 36.19 29.04 53.44
(mg/100g DW) C 51.42 33.45 37.85 39.86 54.54
aver 48.43 29.57 36.38 35.03 53.50
F-test ns ns ns ns ns
A 1,230.77 990.17 1,046.43 1,102.71 1,376.29
K B 1,339.43 966.88 1,056.14 1,048.38 1,418.98
(mg/100g DW) C 1,331.66 1,048.38 1,087.18 1,094.94 1,298.68
aver 1,300.62 1,001.81 1,063.25 1,082.01 1,364.65
F-test ns ns ns ns ns
A 37.06 49.49 53.64 52.26 125.48
Ca B 45.35 52.26 53.64 50.88 63.31
(mg/100g DW) C 46.73 52.26 60.55 50.88 56.40
aver 43.05 51.34 55.94 51.34 81.73
F-test ns ns ns ns ns
A 1.35 0.98 0.93 0.78 1.00
B B 1.26 1.14 0.98 0.80 1.12
(mg/100g DW) C 1.40 1.15 0.94 0.89 1.05
aver 1.33 1.09 0.95 0.83 1.06
F-test ns ns ns ns ns

NS WARIDIUNUAIULANAIINIIEDH
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(N5ATIZVIRIDENAURATNY)

1. psiaAanudunsa-ane (pH) 1ae3s pH meter
m3in pH luilpgldsnsid Ausede 1:1 Fsnuimssuld 20 nsu laluviauiafiian

Ypvun 60 TaddnT WHNUIN&Y 20 faddns wartlUwegimeaasoaugnduian 30 Ui anntuy

vy
v a

Aanelidn 30 wdl THe3ee pH meter aludrusuuudiidudilae

2. nM5As1zIAINIsUWAN (Electrical Conductive; EC) 198135 EC meter
M3inAn EC THonsndiu Ausainfe 1:1 deauieseuly 20 nsu Taluvianiifdinla
U9 60 Nadans Wutndy 20 faddns walrthluweimeasaavdndunal 30 Ui nntuds

#9380 30 udl T4ASeeinAn Electrical Conductivity meter waainlugiusuuuiiduiin

3. M3RTEounseIngludu (OM) lagds Walkley Black
N1SLA3ENEITAZANY

1) ansazarsunsgiulnunadeulalasun (K,Cr0;) 1.0 wesusa (N)  lasazaiy

(% '
Y

Tnunadeslalasium (AR grad aufigaumndl 105 °C 24 dalu9) 49.04 nuluthndy anthuuiu
Usinasdsthnaulifuansazane 1 ansluvinusud3unns (aslaldmuely 1 5u)

2) grsavanglasauanludundainn (Fe (NHy)(SO,),.6H,0; FAS) 0.5 N lngazanaiesa
wouTuiloadaumin 196.1 ndu Tuthndy 500 fadans 9ntuiunsadaiingn (H,504) Wt 98%
TuuSuna 20 fadans antusuUsinasseinauldduansazats 1 ans antufuansazans
Plal3luvnde

3) @1savatgeasinuuulnsau dudawmes neavarawesadainn (FeSO,.7H,0) 0.7

n$u Tuihndu Ysuusumseetindulimdu 100 H88as

ad
8N13

'
= a =

Fenumieulildvningusnnuuin 125 faddns (@usaanusuuitegisiuaslanngiull
USnaudunsengganunind1ves Blank A1ves Blank A59858nine 8-10 Haddns nduLiy
nsndaiIniuTy 20 daaans laely Dispenser wenlagn1saulung 1wl seiislilvansazaiy
< 1 a v a 96’ Q.II a aa Qy Y 5 a a s = a
Wuwingaumaiivies Wudnau 50 daddns Nelilidu nduneasusinmeseasiniiuuulngu 3
nen udalasmsnimeasazaeesatenlutlvndain 0.5 N 9ufiagn end poit vesansavans
ssildsunnddondudiiniauns andsunaiaisazarsmesawenluiondamnanas wisldly

ANSAUIN 198 Blank YinstusAennu
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AU

% BUN3ITA1SUBU (Organic Carbon, O.C.) = 10 x (B-S) x 100 x 3 x N
B x 77 x 1000 x W

10 x (B-S) x 100 x 100 3 x 100 x N
B x 77 x 58 x 1000 x W

% O.C. x 1.724

% Bun3eing (Organic Matter, O.M.)

738 %OM

a aa

Tng B = USua FAS Mlalunslawsm Blank (adans)
S = U3l FAS Aldlunisinsinsniede (Haaans)
W = ivdnaudld (ndu)

N = anudutured Inwnaweulalasius Junsainanuugulyly 1.0 N)

4. mwnsineanadafiiuustleviilufu (Available Phosphorus) Tng3 Bray I

NSIRIINEITAZAY

1) vhenadn Bray Il (0.03 N NH4F, 0.1 N HCL) azmmamimﬁamWQaaliﬁ (NHqF) 1.11
n%u Tuthndu 500 fiadans Wunsalslaseassndudiu (conc. HCL) 8.6 Tadans udUSuusunns
setndulilasunms 1 8ns wazudu pH Iiogsening 1.5-1.6

2) Stock solution (Reagent A : Sulfuric-molybdate-tartrate solution) a¥any
woalanilonTuauinm (((NH)sMo,0,.8H,00) 12 ndu 1iinthndu 200 Sadans auliazats way
ara8uwauAl LI NLNATUASIATN (KSHO.CaHOg) 0.29 n5u Talurinusudsuinsuunn 2 ans
MniuAssqdunsadainsnifuduauasy 148 fadans AdllnBundUsusinmssethnaul il
2 ans \Avansazanglluvandun

3) ¥hen develop @ (Working solution, Reagent B) nsaweanasdn (Ascorbic acid) 2.64
n%u Tuindu 500 fadans ntaudis Reagent A 500 dadans (@sazanewiul3laldiu 1 5u)

4) ansazaneunsgIurleanasanuluty 0, 2, 4, 6, 8 waz 10 ppm 21N standard

phosphorus solution AALTNTU 1000 ppm

/N9

Fagegnediu 2.5 N3y ldvingusun (Erlenmeyer Flask) 3u1a 125 f1adans duthenare
Bray Il 25 fiadans Lalag1 1 w1¥l nsesiufiniensen1unsaduss 5 uin 110 daduas Jius
ansfinsedld 5 fiadans lalumaoaufavun 50 fadans Wiy Reagent B 10 Jadans udadiuih
ndu 10 fadans weilddndu feield 30 uit avldansazanedinbu Wilueuaru idudu
(Concentration) #84A383 Spectrophotometer finanueadw 882 wiluums (1 Blank waLYn

YBIATALALUINTZIU LFUAEIN)
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P (me/kg) = Afigulsidiaieuiy STD. x Ussnnsanyineg x YSunasaeuarin @adnsu/Alansy)

U3U1m9678879 x Uninau

5. Msieseyt Tnuvaden uazsuaadeniiiduuselevilufiu (Available Potassium and
Calcium)

NISASENENTATANY

1) ansazatsuauliienaz@nsn (NH,0AC) 1 N pH 7.0 azane NH,OAC USunw 385.4
n%u lundu 4 ams udaUSu pH vesEsazanese NHOH wae Glacial acetic acid 1Wlé pH
Wi 7.0 Mt fuUsinaseetnaulilgsunms 5 ans

2) asaganglnITIUlNLATeY waslAaLTuY

- asarasuInsIul Aty 0, 2, 4, 6, 8 wa¥ 10 ppm 310 standard
potassium solution ALTLTY 1000 ppm

- ANATALUINITTIUMANTEULUTY O, 2, 4, 6, 8 way 10 ppm 1N standard calcium
solution AIMALTUTU 1000 ppm

/M9

FaRu 2.5 n3u leluvingUvuy (Erlenmeyer  Flask) aunn 125 daddns uaafy 1 N
NH4OAC pH 7.0 25 {iadans wEdeLAsenTgn 30 i ntunsesAuuasiuasazaneinses

IaldAiasent K wag Ca melA3ed Flame photometer lngiUSeuifigufiuAunggiu

K %38 Ca = arflgnlddladieudu STD. x USasaaving x USumsnauain @adnsu/Alaniu)

U3U1m9670879 x Uninau

6. M3z lusaundudsyleviisana (Available Boron)

ANsASEUENTazaNy

1) @19a¥an8 azomethine-H : ¥4 azomethine-H 0.5 N34 wag ascorbic acid 1.0 A5 Tu
P ¢ a Y H ) A aa o ] 1% v o a v &
Jninesviseranarain asagsieuinay 10 Tadans uliguliazats uarusulsuastindu
100 HaaansMeuINaY

2) @1sazaie EDTA : avane EDTA 9.3 asu USuuSuwshidu 1 ans waluiy Bri)-35

[y

USuned 1 18335 haztven bnnu

'
[

3) @15avane Buffer : Fawouluidey axdmsn (NHOAC) 250 nsu ladnines (beaker)
WivIANaI@ANIUIN 1000 Jaddns wuunau 500 fadans Usu pH Tildan 5.5 Ay Glacial

acetic acid WaLAY BriJ-35 USUau 0.5 $adans wakvg1hignnu
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4) gnsavatsunsgIuluIeu [ WsENANTaTa1uAULNTY 0, 0.1, 0.2, 0.3, 0.4 Uaz 0.5

ppm 270 standard boron solution ALY 1000 ppm

35013

a a

499U 25 n5U lalunszUasazaiilen katiy Charcoal 0.4 N3Y WUUINAU 50 NAAANT

Y

Mnuui g wtnuasduiinenld udhlunuliinenseinses Hot plate nasanfion Jutian

1 '
v

5 w9 walenas NeAlR S uLA lUUSui T lAwinAuASuAuseUInaY watulunsasnae
ATYANENIANUDS 5 WUIA 100 Tadans undleg1ilabudwsieviniely 24 92lu9 JAs1ei
fognalneliunansaratesiegid 5 Nadans iy Buffer Solution 2 fadans wenlmaniy kalna

AT 1 9las nduihluinamienies Spectrophotometer MAUBNIAGY 430 UILULLAT

B = Ailelddflaieuiu STD. x USinasanvine x USusseeuars @adndu/Alanii)

Y3UWTRI0879 X UILNAU

N1531AT12AU3NIUEINDIM5 LR8I NY

= o/ 1

1. NSLA3EUADENINY

o 1

Uegdluiifiuin dwvinanuazenn Aaliwis udailususiegeuaudeu (Hot air oven )

Nouvndl 65 DIANLYAYA AUNTLINIIDENLIN (2-3 Tu) andutndleg1ellunliasiden way

9 Y

< v ' 9] &
LﬂUWU@UWQIﬂUQQﬂUﬂT}N%u

2. N5898R9819NWY (Digestion)

2.1 nMsgaaiiiadnsnzit lulnsiau wazWoanads

gouiagslagld nsndafia3n (H,50, acid digestion ) : FaegsfiaiiwIeuls 0.30 n¥u
ldaslunasaumdmsugasiiegavuin 75 Jadans Wuasssu)isen (Catalyst) (Na,SO, + Se
gM91dU 10 : 1) 0.3 n5U BUNIALaNISALNTU 98% (conc. H,SO, 98%) USH9S 5 Uadans
Mmiurvasnsosldluiniosdes (Digestion block) Ao uiugumgilsigeduauis 380 aam
waldua sefetsteniate auldansazansla Lifd udeneonuni3lndy Ysuusunasdu 50
fadans fetndu udnfuliluviafiesenisinedt (nedunsuduanisiiunsnauieiu
Usnnsansviluggaaiu (Fume hood)) wagyi Bank wuifigaiunisyindiedng

2.2 N1588LINDAATIZN INuNaLRe LazwaaLdey

v o LA

goudieg1lagldnsanas (H,50,-HNOs-HCLO, acid mixture digestion) : 508199
0.30 n5U lalurasaneasdd1nsudaummagn wadRunsanaunwseuld 5 Dadans 2199890

naaedluATedosfiagne Aoy qUTuguMITLANGY 200 semwaidud seulamietla Lulid
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theenunaans3lify wdusuusindeindulild 50 fadans wWuliluvniieseinsizvisely
Tneni Bank gluifusiegng (netuneusauinsifunsauiausussinasasviilugganiu)

2.3 MeiaInszilusau

mMsFegeislnSuddmnsieweses Muffle furnace : Fsfogns 1 ndu lalude
nseifamulil (crucible) dmsun 1 waadoslensanlas (CaOH),) 0.3 ndu auliidiy Un
Ardsudilunluiaies Muffle furnace Tdgaumgiitaiesil 530 ssmiwaidea 1H1aan 1 lus
30 wnit (Fuanilieiesenmgil 530 asa) Yuades selvishegadu 1hiegooninazatede
0.72 N H,S0, Y5195 10 Tadans 11lunsasmie nsemwnsauss 1 u1a 100 1addns 509098
FaanaaRnuUn 60 adans Aedtasnadnduiednadidne 0.36 N H,S0, USunns 10 dadans

wmegeflaansEmunses wazthiegeilaluliasigiviui Taevih Bank Aluiudieens

3. N153LAT1AUNIUEIN T TUNY

3.1 msAaaszrdsunalulasiauluiny 1agas Colorimetry

A1SLASINEANSLAY

1) ansazans A - avaeiluea 20 ndu wazluienlulandaled 0.1 ndu luthndu uasusu
Usumslila 2000 fadans wanAuliluvinden

2) @1sazane B : avanalawneulansonled 10 nsu warlumeulalusmanlsa 16.8 Jaaans
Tuthndu udrUguUsumslale 2000 faddns srethndu Wuansazangllunden

3) a1sazareunsgululasiay Anududy 1000 ppm : avatewsuluiluuraslse
0.3189 n¥u Tuhndu uavusuuumstndu 1 das udusssuansazarniasgululasiou Ay
Wd 0, 50, 100, 150 waz 200 ppm Usu1ns 50 fadans (Auliludiaw)

N1SNTENEITAZANEEINTUATIINTINNINTFIY

TUnansazaneuInsgIuANULLTL 0, 50, 100, 150 waz 200 ppm Usuns 20 lulasans
adlunaennaaeun 15 Jadans lunaeni 1,2,3, 418z 5 Nt Tpansazans A USunng
2.5 findans adlunaoannasia 5 Yiluwegn wdfvansazans B 2.5 1adans awusazvaon Wi
e 7913 20 Wit thluSadaewpies Spectrophotometer finuELAAL 625 wlulnS
(Ingvi Bank ity ansazanesuiasgiuauidutu 0 ppm) thaildnadansminnsgiu
lulnsiau

BRG]

Vnshegefisfimsouliasdunasanaassuin 15 fadans Usuas 20 lulasans uda
Waansazate A Usuns 2.5 Saddns dhluwelwansazanedniy wvansazats B Usums 2.5
fadans wiihluwen danald 20 wit udnilun Faewdes Spectrophotometer fiannueunay

625 wiluns drenntalumuuiunsnensgu
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N1SATUI

Yy v a v -4
N (%) = ANULILYUIINATINUINTFIU (ppm) X UsuInsaanie (50 mU) x 10

Uminsieg9iv (0.3 g)

3.2 msaaszidsuraneanasaluiny 1neds Colorimetry

nsIesINEISLAY

1) a15avae 21uNAn (Vanadate Reagent): 99 worlunflonnumnam (NHVO,) 1 ndu lu
witon 500 fiaddns fislilEu iluidunsaesaasin (HCLO, conc. 70%) luganatu Usuas
160 fadans YsuUsunssetinauliidy 2000 fadans

2) @15azany lwduinn (Molypdate  Reagent) :  avaty wouluidenluduiam
[(NHg),MoOq] 25 n$a Tuthndu udruduusinasliidu 2000 fiadans

3) a1savareuInsgIuneanasanTUTL 100 ppm : 910 standard  phosporus
solution ALLTNTY 1000 ppm HAILATEUAITALANUINTFIU ATUTU O, 2, 4, 6, 8 waz 10
Usu193 200 Taddns (Aulilugidu)

N1SLA3ENAITAZANYFINTUETNTINUINTFIY

ViUnansasaneunsgIu ANt 0, 2, 4, 6, 8 waw 10 ppm Usuas 5 Hadans adluy
Viaeanaaesd 1, 2, 3, 4 way 5 Wuasaratsnuen 5 faans thluwelidniy antady
ansazangluduian 5 faaans welmdndu fals 30 undl wdnhldina

W/IATITA

UUna15aza18fieg ey USuns 5 4aaans nuansazateuas Usuias 5 daaans
thluwen uddvansazans Tuduan 5 Tadans thluwgsnasaudnaniald 30 wail (Bank v
wuieat) tluinsewries Spectrophotpmeter finnuenupay 420 wiluwns antsuiily
AUIUAUAININTFIVIINNTIN

AISATUI

¥ ¥ a v ’4
P (%) = A3ILYUINNTINLINTTIU (ppm) x Usungganie (50 mU) x 10

UminAegneia (0.3 9)

3.3 MIwATeY  lnuna@eunazuaadesluny  1ae?S  Flame  emission
spectrophotometry

A1SLM3EUESLAY

1) ansazangdInsgIulnwa@eduty 0, 2, 4, 6, 8 uaz 10 ppm 37 standard

potassium solution AMULTNTY 1000 ppm
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2) @15AANUINTTIULABLTLITNTY 0, 2, 4, 6, 8 war 10 ppm 970 standard calcium
solution AIMALTUTL 1000 ppm

N1SLA3ENATAZANYFINTUETNTINUINTFIY

UNENTaEALUINIIU ANULNTY 0, 2, 4, 6, 8 uaz 10 ppm fiwseuliuninaia
Waaawhewr3es Flame photometer thenfienuldluasransimannsgiu

WBIATIN

thihegsfiuimienliluran uniaseiaies Flame photometer Tngu3ulsdusig K
3o Ca muiiin TneAdiinlddedliiiu Avesmsaransannsgiueudidiugean mniuinig
dilution winhefieeseuldlumuiniunsnnnsgiu

N1SATUI

= [ I -4
K 9138 Ca (%) = Ausguannnsnanasg1u (ppm) x Ysannsganie (50 ml) x 10

Umindaegneie (0.3 9)

3.4 msaaszvivsunalusauluiy 1ne?s Colorimetry

ASLATINEITLA]

1) @19azany EDTA : 49 Disodium ethylene diamine tetraacetate (Na,H,C;oH1,N,0g.2H,0)
372 n3u avansluthndu udUSuUsinesiidu 1000 fadans

2) Ammonium acetate buffur solution : azane weulailauesdian (NH,0AC) 250 NSy
Tutindu 250 fadans USuusuastidu 500 fadans USu pH vesasazaslilia 5.5 e
Gacial acetic acid

3) @158¥a18 azomethine-H : agany azomethine-H (C;7H,NNaOgS,) 0.45 ASH e

(% (%
o |

thgu AllduduUTines 50 faddns (@sfulilalihu 24 $alug)

4) @1582aN8NIMIFIUIUTOUAINTINTY 10 ppm 970 standard boron solution AW
LWUW 1000 ppm

N15LA3EUAITAZANEFINTUETINTINUINTFIY

LAATEUAITALABUIATFIU 0, 0.25, 0.50, 0.75 Uag 1.00 ppm 1Na1Ta8a8U1NIFIU
TUTaUANUITNTU 10 ppm UTuIns 0, 0.2, 0.4, 0.6 waz 0.8 Jaddns auainu laluraonnnass
wanadn Wutnduluusasvaerliiusung 3 Jadans Wy @1sazats EDTA 2 Jadans wdiy
Ammonium acetate buffur solution 2 Nadans Lazliil @1358zany azomethine-H 1 Hadans
iluglidniu fal3 2 Falus udlinAnsgandunasiieiaies Spectrophotometer

ANNETIARY 430 wluans deflallasiansvuinsgiu
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ada ¢

BIATIZI

Ynarsazareming ey Usuns 3 Jadans ldluraonnaaoanaiann walAug1sazany
EDTA 2 fiadans wadlhid Ammonium acetate buffur solution 2 fadans wagslAu a@1sazany
azomethine-H 1 fiadans lvivgnlfidfu 7915 2 $alus udanhluinanisganduuasdae
134 Spectrophotometer fiemugaAdy 430 wiluwns thadldlumumtuanauinsgiu
(¥11 Bank wuAeafusiesi)

N15ATUIN

Usunadluseuludiegnaiiy (me/kg) = C x Vf x Vd
W x Va

C = ANMUTLTUVBILUTBUIINNTINLINTFIY (Ppm)

Vf = USuasanving (8 1adans)

Vd = USinnsansarvanesegnsiiniildainnsdes (20 fiaddns)
W = Ywednghednaiis (1 nd)

Va = U3u1nsansazaneiieg19nlaannnisiesizet (3 Hadans)
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MTNUINT 5 WisuisuingUuszasd Aanssuimenuld wasfianssunlaaniunis wasual

Tasunanalasnis

[

ngUszasd/Aanssunneunuly

fanssunlaadunis/wanlasunaanlasnig

TngUszasn
WielymsuuTnasmevnsfiaalufunande
T wagdduuazAsweanma wlefaunszuy
N1359AN15519 M TEMTUNSHERNN I

Ty

a QI %
NanssuNaunull

1. AnwSinasnenmsiaaluiuly
2. Anwsuasimemmsiaaluivadu
ILERR
3. AnwdunasinemnsnanluiunanEn
lngnsAnwldaiunmaninaninAmnInG
o BY) aa
wazdlususosaIumuNITNunsRuLAL

WLzan (GAP) 91U 3-5 @

Aanssunlaedunis

Igduiunsfnuuinasinenshily Awes
NAKAR TU950UNISNART 2561/2562 (Suaw
2561 dediunmu 2562) Tuluadnensnsanuiy 5
518 Tnensanduanunisoanidu 3 dwanud
dfgy A

1. vihnsAnundeyaiugiuresnislinandn

LAATEIU

[
a A 1

2. MnsfnyaaanTRfuiugIuTeIwaz
Gl
3. yhnsussliudSunasgevistulu A

LETAE VBINNIN

M vo
HaflasunanalasnIs

1. ¥UANENINTBINITNEANNITIT UL A
W31 1 s Winandalaussann 140
Alansy

2. l#toyasmeimsludiusineg vesnns
anansathluldUsyifiuusnasine s
AN TN ALANAIY
AoaN3veennsT lnglduuiAnU3uaee
onsfinlUfuNaNEALaz TudLTiTeen

nudasdan (crop removal)

v L2

UL aEIn

N UTEEIA
WelvnsugnsnsmeuIvammstiulng
W WAL UUI1aBIANUABINTUNVD

NI

A9N35UNLEULY

Aanssunlaadunis

1. YINSARAY HINTIVIADATINITAYUIVDY
i wieinANTUAY way data logger LA
£ @ o
ToyaoINAYEIAEN 31U 3 a3u Tu 2
a a A A a A
SUUNISHER AD SaUTUNITHNARTN 1

(2561/2562) Tur9unsay — funay 2562
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[

ngUszasd/Aanssunneunuly

fanssunlaadunis/wanlasunaanlasnig

1. fasaniesdievinsiainsnsinismeti
Yoaiiy WwisinATuRY way data
logger \iudayasniAuuiadn Sauau
pE19UBY 2 @IU

2. ihdeyatildunimuwuuiiansnisaie

W58 TUVBINNT

wazgouUn1snand 2 ludansngiau 2562
~ NUAWUS 2563
2. AU ILUUINABIAINUABINITUIS I8 TUYB

WNIN

NaNlasUNaDALASANS

1. NUImmaEsnsnsatgnluyeaul
ANNUFIUTENI 10-20 EnS/s/ T

2. WUURDINHAILNTUEILNTaUS L UAN
ABINTUITILTUVDIAUNNIIA 1 a9U Ui

S99 DINTNAIUN LU UTADI LA ULLLUEN

1NNVU ALAITINITNAFDUNISIAUIRY

Ay v °

AmlanLuuItaedulUammves

WNENINSIUsEazsall
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