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Winai Meesang 2014: Effect of Sea Salt Concentration to Decrease of Solar Radiation to
Productivity of Plants at Phetchaburi Province. Doctor of Philosophy (Environmental
Science), Major Field: Environmental Science, Department of Environmental Science.

Thesis Advisor: Assistant Professor Surat Bualert, Ph.D. 125 pages.

The aims of in this research were (1) to study various dried sea salt aerosols
concentrations effects on solar radiation (2) distribution of sea salt component by wind direction
and height (3) effects of sea salt aerosol concentration on solar radiation intensity and plants in

Phetchaburi province, Thailand.

The results showed that (1) sea salt aerosol affected on amount of solar radiation by
decreasing short-wave solar radiation and increasing long-wave solar radiation. (2) Horizontal
distribution of chemical compositions by wind direction from the sea showed large quantity of sea
salt composition nearby sea and it was decreased by increasing distance away from the sea.
Considering vertical distribution of chemical compositions by height 4 meters and 7 meters and 10
meters, was found that at 10 meters showed the highest of sea salt compositions (Sulfate and
Chloride) and they were decreased by height. Furthermore, Sweetness of rose apple (Apple
Phetchsairung) was measured. It was found at Nong Sanoe, Phetchaburi rose apple is the most
sweetest place. Therefore, the location was selected as the study area in the third phase. (3) Net
radiation was reduced after vertically passed through rose apple tree (8 meters height). The net
radiations were remained 6% and 3% at 4 and 1 meters height from ground respectively because
leafs (with water contain as component) can absorb visible light for photosynthesis process.
Meanwhile there is significantly increasing (compared to visible light radiation decreasing) of near

infra-red radiation under the leaf shadow which can stimulate and effect on the flowering of rose

apple.

Student’s signature Thesis Advisor’s signature
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[ U

i S . .
N ﬁ %x‘l f731 L‘]J U conservative constituents 3189 L?) g UBN conservative QY nonconservative

constituent

M99 1 Major constituent 1111Mz1a

Concentration in
| Parts per Thousand (%o)
or Grams per Kilogram

Constituent (g/kg) Percent by Weight
\‘
Water Itself
Oxygen 857.8 85.8%
Hydrogen 107.2 10.7%
The Most Abundant lons
Chloride (CI) 18.980 1.9%
Sodium (Na*) 10.556 1.1%
Sulfate (S0.*") 2.649 0.3%
Magnesium (Mg?*) 1.272 0.1%
Calcium (Ca®") 0.400 0.04%
Potassium (K*) 0.380 0.04%
Bicarbonate (HCO5") 0.140 0.01%
Total 999.377 g/kg 99.9%

A3 fauaann Walton-Smith (1974)

' 9
M™131990 2 Minor constituent 111 La

Concentration in Concentration in Concentration in
Parts per Thousand (%), Parts per Million, Parts per Billion,
Constituent or g/kg or mg/kg (mg/L) or mg/1,000 kg
Minor Elements
Bromine (Br) 0.065 = 65
Strontium (Sr) 8
Boron (B) 4
| silicon (Si) 3
! Fluorine (F) 1
‘ Important Trace Elements
Nitrogen (N)* 03 = 300
Lithium (Li) 170
Phosphorus (P) 70
lodine (1) 50
Zinc (Zn) 10
Iron (Fe) 10
Aluminum (Al) 10
Manganese (Mn) 2
Lead (Pb) 0.04
Mercury (Hg) 0.03
Gold (Au) 0.000004

A3: aauladnn Walton-Smith (1974)
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JuN 25-27 31.91. 2557 dognnad  dogned  degmuned  deamnad  degmnad  degmined  diegnnad  siegnunad
s s 3 3 s s o o

Llﬂai\lﬁﬂl‘ﬁﬂ (TH) (Near) 2,9600 4,580 24,000 <1 <1 1,680 <1 0.072
M]ﬁ].l“l"i’ﬁﬁ/‘l«! (UK) (Near) 17,140 5,300 18,420 5,876 6,340 38,540 6,240 0.027
ﬁu‘]_l%ﬂﬁ (UK) (Far) 11,800 5,260 17,180 1,468 500 11,100 1,260 <1.0

lfaan (TH) (Far) 13,760 5,120 24,400 596 <1 5,800 <1 0.049
SRR IL)T, (UK) (Far) 16,060 5,380 7,460 1,368 <1.0 6,920 760 0.010

Sufl 29-31 fi.n. 2557

"luﬁﬁu 2 (UK) (Near) 13,660 5,160 10,560 3,640 5,700 19,880 3,560 0.005
vuedlau (TH) (Near) 13,240 5,480 12,240 1,116 1,100 7,740 860 <1.0
fusan (UK) (Far) 13,240 5,480 12,240 1,116 1,100 7,740 860 <1.0

Aumysidein (TH) (Far) 12,260 4,780  1,1420 1,252 40 8,560 1,140 0.007

WI3V9U (UK) (Far) 17,620 6,640 30,800 5,772 6,320 28,480 5,320 0.019
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uvandndied suathuuvan sunethuuvan sandamesys vazdwan lifaan

BUNONIYN TINIAUNYIT TENINIUN 25-27 WA 2557

v oy ¢ a
ANNUYNVHVIINTIVDUINAY

r B 24 BC (inun3u/ UVPM n (M 1un33/
Yuh ANGI v , ,
gnNANINAS) gQNANINAS)
(un3)
25 31.n.2557 4 umavdinided o Thunvan 388.43 54.41
7 umandinidied o Thunvan 43.16 ND
10 umaufinided o Thuivan 172.64 ND
26 31.1.2557 4 uvavdinided o Thunvan 215.80 ND
7 umandinidied o Thunman 172.64 ND
10 umandinidied o Thunman 43.16 ND
27 1.n.2557 4 umandinidied o Thunvan 258.96 ND
7 uvanfinided o Thuivan 302.11 36.28
10 uvaufinided o Thuvan 388.43 36.28
25 11.n.2557 4 a.mlifaan 8.91979 302.11 ND
7 a.mlifadn 8.91979 258.96 ND
10 a.lifaan 8.91019 388.43 36.28
26 1.0.2557 4 a.mlifadn 8.91879 906.34 90.69
7 a.mlifadn 8.91879 ND ND
10 a.mlifaan 8.91079 ND ND
273.n.2557 4 a.mlifaan 8.91919 517.91 36.28
7 a.mlifadn 8.91879 302.11 ND
10 a.mlifadn 8.91814 474.75 36.28
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Y
unavAndea duathuuvay suneihuman Sandamasiys wazdwam ldain sunem
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N %Qﬂﬂﬂlw%iu’% izwawauﬁ 25-27 ldlu']ﬂll 2557 WTJ’E]\‘]ﬂ‘]Jigﬂ’f]UGU’E]\?ﬂ'liU@u (BC:
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Incomplete Combustion) L8 (UVPM: Biomass-Burning) A4
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N 45 NT2AINTO (Filter Quartz) 11AZLAT B0 Soot Scan

Tufuii 25 fiuan 2557 fisgduanugs 4 was yalndnziany BC 388.43 unTunsw/
QNUIARINAT AT WY UVPM 54.41 azgalnangiany BC 302.11 w1 Tuniu/gnuiadiuns
waz'liny UVPM fisgdunnuga 7 was galndngiany BC 43.16 w1 Tunsu/gnuiadimas
wazliny UVPM Tasgalnangiany BC 258.96 u Tunsw/gnunadiuas uag liwy UVPM 7
sEAUAUEY 10 was yalndnziany BC 172.64 w1 Tunfu/gnuisniuas uag liny uveM
Faga lnanziany BC 388.43 W Tunsu/gninafiuns agwy UVPM 36.28 wTuniu/gmnan

WA ANAIRY

Tufudi 26 Tuaw 2557 fissduanugs 4 was galndnziany BC 215.80 wTunfw/
gnunanwas uazliny UVPM tazya lnanziawn BC 906.34 w1 Tunsu/gnunaniuas uaz i
WU UVPM fiseduaugs 7 mas yalndngiawy BC 43.16 w1 Tundugnunadimas waz i
wu UVPM Tasga lnanziany BC 258.96 urTunfugmnediuas wazliny UVPM flsziy
AW 10 a3 galndnziany BC 43.16 walunfugninaimas wag linu uveM yalna

9
NZIaA529 1Ny BC tiag UVPM MIa09A1 ua1a L

Tudui 27 Turaw 2557 Rszaunugs 4 was galnanziany BC 258.96 W1 Tuniu/
anuaenwas wag liwy UVPM nazyalnangiany BC 517.91 wTunSu/gnuisimuas uay
WU UVPM 36.28 w1 TunSu/gnuisnimas fszauanugs 7 was yalndnziany BC 302.11 w1

o % o %
IuﬂiM/QﬂUWHﬂmﬁi Uagwy UVPM 36.28 uWIuﬂill/QﬂU'lﬁﬂ!llﬁli Iﬂﬁlﬂqﬂllﬂa‘ﬂzmv‘l‘lj BC
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302.11 W Tunfuanuieiwas wag liny UVPM fszdunnugs 10 was yalndnziawy BC
388.43 W1 TunFW/gnuIARAT LAzl UVPM 36.28 unluniu/gnuiaiuas Taoyalnanzia
WU BC 47475 urTunfu/gnuiasiuas nagwy UVPM 36.28 urlunfu/gnuinasiuns

ANAAY
A v
3.2 1w 2 9alnduaz Inanzia

{ Y a o o
HANSANEIUIN 2 imslﬂauazim"lﬂamm vInaduanueslau sunoiile
~ 14 o 1 9 o v [ o ~ 1 o A =
LazE NI aesn dvan ldain sunemens WHIANYTYT T£11199UN 29-31 WUIAN
4 14
2557 WUodALsznouveIn1TUeU (BC: Incomplete Combustion) 118 (UVPM: Biomass-

. [ dal
Burning) A4U

i 20 Tinaw 2557 Aiszauaugs 4 mas yalndnzialiny BC lag UVPM
nazyalnangiawy BC 906.34 u1Tunsu/gnuiAniuas uagwy UVPM 36.28 U1 Tunsu/
amneAduAs fAseduanugs 7w galndngialiny BC waz UVPM uagzqalnansiawy
BC 1078.98 W1 TunFu/anuiAnuas uagwy UVPM 72.55 ur Tuniu/gnuianiuag fiszey
A 10 mas galndnziany BC 215.80 i Tunfu/gmneadmas uazliny UVPM Faga
Tnanziany BC 906.34 w1 TunSu/gnuiasiuas uazwy UVPM 54.41 ulunSu/gnuisimas

AN

i 30 ey 2557 Aszauanuga 4 was yalndnzia liny BC uaz UVPM
nazgalnanziany BC 906.34 u1TunSu/gnudfmas uazwy UVPM 108.83 u1lunsu/
amnAfuas Hsgduaugs 7 mas galndngiany BC 129.48 11 Tunu/gnunadiuns oz
WU UVPM 54.41 n1Tunsu/gnuinnmes Tasyalnangiany BC 820.03 u1Tuniu/gnuian
AT HAZWY UVPM 18.14 W1 Tunsu/gninadiuas fiszdunanugs 10 was galndnzialing
BC uay UVPM 11adeaqga Taggalnansimwy BC 116530 ualunfu/gnuiaimms uaswy

UVPM 163.24 11 Tuniu/gmnasiuas aud s

Tuduf 31 ey 2557 Aszaunnuge 4 was galndnzia liny BC waz UVPM
9

Wiaega 90 lnangiany BC 362538 U1 Tunfu/gnunasiuas uagwy UVPM 1106.41 u1Tu
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[ d { Y ] o
NFN/ANUIARINAT NIZAUANGS 7 1was 9alndngia liwy BC uaz UVPM nideega lagga
[ 4 1 { [
"lﬂammwu BC 345.27 U']IUﬂiiJ/Qﬂ‘iJ'lﬂﬂliJﬁi uaz"luwu UVPM ﬁizﬂummqq 10 tUAT A
] g 1 4
Indmzia liny BC nag UVPM niaeega Tagga lnanziany BC 388.43 w1 Tuniu/gnuss

was uag liny UVPM muaiay

~ ¢ s A ) A o
A1319N 8 fNﬂ‘IJ'i$ﬂ®‘]J"’UfJ\1ﬂ13‘]Jf’JU§I']3JLLu'JVI 2 %qﬂalﬂauaz'lﬂamm Uﬁl')ﬂ!ﬂ?ﬂﬁﬂ”ﬂ\‘liﬁu
o A = 4 o 1 9 o ]
DUNDUUD UASTIUINFIITADIN GI'I“]J@‘I/HUhJﬁ'Jﬂ DUNDNIYN

FINTAUNYITYT 321ITUN 29-31 LAY 2557

Y ¢ a
ANNUYNVUYDIANIVDUIR QY

3ZAU
un ANNGS i y) OVEM
? anTunFu/gnunan anlun3u/gnunan
(un3)
n3) n3)
29 7.9 2557 4 nueelau o.uiing ND ND
7 nuedlau o.uiing ND ND
10 nueelau o.uiing 215.80 ND
30 .9, 2557 4 nueelau o.uilng ND ND
7 nueelau o.uilng 129.48 54.41
10 nuedlau o.uiing ND ND
313.9.2557 4 nuedlau o.uiing ND ND
7 nueelau ouiiog ND ND
10 nueelau o.uilng ND ND
29 11.91. 2557 4 AIUNTTI 03N 0711819 906.34 36.28
7 AINFTTADIN 0.8 1078.98 72.55
10 AIUNFTI 03N 0111819 906.34 54.41
30 3., 2557 4 AIUNYTI 03N 07111819 906.34 108.83
7 AIUNYTI 03N 0.711819 820.03 18.14
10 AIUNTTI 03N 0.71819 1165.30 163.24
3131.n.2557 4 AIUNYTI 03N 0711819 3625.38 1106.41
7 AIUNYTI 03N 0111819 34527 ND

10 AMUNFTTADSN ©.911814 388.43 ND
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TnunaiFeulinigaunn drunuaadounazuuniiFoulinige a1 TOTAL Tulaswu Ty@oy
4 1 Aa a o 1 Aa o o a
Extract Llﬁgﬂaﬂlliﬂ Extract flﬂ?%l@ﬂﬁg 0.10 148 1A% 139.5 YAANTUNBDANT ATUAIAL VI
¥ 9 v 3 = a A o ' o 1 I 1 A A 4
ﬁwweumuumm%miwuaumﬂ’mqagimmuﬂmmw ﬂ']ﬂ']'liJL‘]J‘Llﬂﬁ@-ﬂ'N UIIUNUN
~ Vo o 9 Y v ] ~ A g 3 9 '
Lﬂ‘]&l@]i‘ﬂﬂQﬂﬂfllwj‘wuﬁLW“Hiﬁ'IEJEQ‘V]WQﬂQ%WﬂﬂJQQLLZJH'ILW“lﬁui (BLI) llﬂ'll,ﬂuﬂﬁﬂmﬂu@ﬂ aIUu

A ~ Vo o 9 2y v ¥ a A g ' 3 9
“LIiL’Jm‘I/]‘]JQﬂ%umWHﬁLW%iﬁWﬂ‘gﬁ%Nﬂﬁﬂlﬂﬂlﬁ]%muuW%iui (BL2) llm!,ﬂuﬂNLaﬂu’OEJ

1 4 a a "o 9 4 9
mmmqﬂuﬁugim‘ﬁ11{}amﬁﬁﬂu@umnmmuwwﬂwu‘gm%5?{1&1;@%1&6’1@%18

=

y v Y 1 v ¥ a
Lmzﬁﬂﬂl’nﬂl@mmmmﬂﬁfj W’NﬁnﬂL]J']ﬂLL‘JJu’ILWG]fj‘Uiﬂig‘JJ’Im 18 ﬂIalll@ﬁ (MN4 1ag MN5)

LY

@ A a \ A A AA @ ) Y v
WUANUYANANYITA TSNS IUAUUT AN N nruy iU finssa e deneuay
Y v ¥ 1A . . S .
A99190 3N U UNFITUANNUNIATFIU (Land Classification Division and FAO ProjectmStaff,

Y 1o o = A ' = A A '

1973) laun awleaosauaz InunaGouiwugaun druuaadouiazuunidenlinga a)

=y 4 a9

TOTAL 1uTas9u T91@ 8 Extract 1AaZAAD 138 Extract UA1308a% 0.19 475 (1A% 187.3
1A o w 1A ) A y y v ¥ [l )

laansuaeans muday Adunseiagusnudsunuazdidisuesiinnrsyiogluseay

' < ' a Vo @ Y} Y v v Y ~

Y1una1e MANUYUNTA-A1E VSNUTIUFUWRUFINGS A 10FIN 1RG0V U U UNT 15
PR~ 1 Vo 1Y X v Y = A ]

(MN4) Tauilunang aaua sy U §Iness a3 In1af N Yo NNy 13 (MNS5) Jauily
[ % 1 a3 1 A A Aa o 1T A 1A @

A1 A1 MP 5 11U MO3 UMM UNIA-A1 087 6.1 1Az 6.3 HadnTuADEAT A1BUNIEINY

Q

Z y ' o o Y ' A a o 1 a
nadesdsagluszauihunat nuvleawesalusgaugaunniiar s1o uaz 410 HaaniuAeans

=\

TnunaimenogluszaugauIniia 418 uag 232 Taansuaeans nuuaameued lussaugal

AN 2,267 Uz 1,996 Haaniuaeans wuunniiieuegluszauganiniiag 483 uag 410

b

T A

Haansuaeans Wy TOTAL lulasmuiiaidosas 0.15 uaz 0.11 Tsi@ey Extract A1 120 1A
A Aa o 1T A L4 1 A Aa o 1T A o 4 {
18 UaansuaAoans Aao'l5a Extract A1 190 1A% 29.1 HaaNTUADANT AIA13199 9 LAZA TN

47



&9

4500

Woavlesa Tnunendge

4000 . e
- LG uuniiG oy
W 3500
£ s |1 TV 510 TsRen
B
=
G 3000 naolsa
e 2500
[
<
@ 2000
e,
& 1500
=3
=
@ 1000
&

500

=

BL1/15 km BL2/15 km MN4/16 km MN5/16 km MP5/18 km MO3/18 km
T MNE

MOUNTAIN

Distance (km)

v v =} 1

4 ] %l v { v
cﬂTWﬁ 47 miﬁmgﬁzﬂzmﬂmmmmm% f.i NUIAUNDILYT 5314'3']\3'31!ﬁ 7-10 QUNNWUTD

2557

42 M3ANEIFIREMITNY IUAUMLRANISAUNZIA

a

= v ¥ A o ~ = ~
ﬁﬂ‘l&lTﬁWﬁ]ﬂ'lW'liGluﬂu@13J‘VI'I\1LL3JH'ILW"]5TLQ|5 WNIAUNDIYT Iﬂﬂﬁﬂ‘]&l'l!ﬂd‘iﬂﬂlﬂﬂﬂ

a LIV 9 a Y Y X v Y
‘ﬁ'liﬂ'ﬁ]'l’l"i'l‘icluﬂuell’f]Qﬁ?u%ﬂmWHﬁlW%iﬁWﬂiﬂﬂinmﬁ\?“ﬁWﬂllﬁZﬂﬂﬂlﬂWﬂJ@QLLﬂJuW!W%iudi 1N

9
MIguAI0819913 4 8une 1dun sunetuunay suneiiies sunetihuaia tazdunonI1es
o @ 7 ' < J o A 4 o
WTANTTYF 591 21 A20819 TaanudoyaszrIe Ui 7- 10 pUAUT 2557 danalumisa

10

=).

= = a a A o 9 lg A = 1 %’
ﬁﬂklTTJ"I@JE’)”IW"ITV‘IGlfcll!ﬂl!@nuvlﬁﬂ"lx‘lﬁl]ﬂ%!,aVIWﬂ!GUTﬁwu%ﬂ15ﬁﬂy1%1ﬂﬂ1ﬂ!mu1

G

A

I a a
315 Wluszeznig 15 flawas wuanugauauysaisgesisluauveunyasnsgilgn
Y { o P X4
AUFUWNUTINTIa105 (@auiianinnziaigAuiinisdny1) wu MP1, BLI, BL2, MP13
a1 A o = A ' =
uag MPIS 4aUNUNIATIIU 1/‘]'ﬂﬁ‘V\I@iﬁuaSTWLLTII‘TLWEJN?J?]"IQQN”Iﬂ aIULAALBINUDS
A A A ' Sy =
HUDULFINUAIGI A TOTAL uluimmuumiaﬂaz 0.11 0.10 0.19 0.12 1a g 0.15 T%m&m

Extract Wl 196 148 475 35 uay 42 1aansuaoans aao 1@ Extract W 369.1 139.5 187.3 32.1



90

4

b}

q

I~ ' 3 <] Y
1mNuunsa-an wullunsa@nies nsa

uaz 35.4 daaniuasans mudiay daudunseiaglinuilunais snduusnuaiuauyiu

1IN0 A

9 U

9 Ay A A 1A ~
memagﬂuwuw BL2 nWNUMBOUNTY
3 9 ' 3 9 < I 9 o_ v
@iy Auanios 1YunaN uaznIARNUey Mua 1AL



v ' 901
M9 9 ANBIFINDIMIT IUAUMNMIUTUNT TS

[

[

=

WHIANYILYT T8N

19TUR 7- 10 QUANUE 2557
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fiams  svee ananilu A AN X y - e TAL  @on  neelsa
YINABYMA dunsaing HoavleSa Tnumnandes upalden uanFiden
Y ihn N39-A19 : : ulns  Extract Extract
i 1y
. At [ un./ N LY LY I 1Y, . un./ un./
pH 23] ne  nnewdls  Auwmden % 3¥AU JZAY 3%AU 2 W %

n an an n n n
1. MPI 10 65 nsadndes 36 40 24 190 1hunae 420 gunn 458 gann 1494  gd 393 ge 0.1 196 369.1
2.BLI 10 65 nsadndes 48 30 2 182 1thunale 900  ganIn 380 gaA 2063 g 417 ge 010 148 139.5
3.BL2 10 75 ewandes 26 32 42 3.77 q 220 guan 330 guwnn 4214 g9 871 g9 0.9 475 187.3
amp13 15 68  iflunan 2 Iy 36 188 1thuna 710 gann 439 gann 1876 g9 437 ga 012 35 32.1
5.MPIS 15 65 nsa@ndos 24 44 32 235 thunaw 980  gunn 385 gunn 1,699  ge 447 ge 015 42 35.4
6.MN3 20 68 iflunan 44 38 18 215 thupan 2,000  guIA 210 @A 2563 g4 279 @d 0.3 28 276
7. MN4 20 69  Wlupan 32 46 2 215 thupaw 750  gunn 320 guwnn 1952 ge 305 ge 0.1 18 29.1
8. M5 20 6 nsedlunas 42 38 20 323 1hupan 2,000 g@An 524 guAn 2205 @9 436 g4 019 35 66.8
9. MN7 20 71 dlupan 24 24 52 208 thunaw 630  gunn 440 gunn 2330  ge 785 ge  0.14 154 96.1
10.M02 20 67  dlunan 40 38 2 356 1huna 1,900 guAn 483 gunn 3153 @9 482 gd 08 54 13.1
11. TH1 30 75 ewdndes 42 38 20 292 thupaw 2,000 gunn 273 gunn 3351 ge 354 ge 016 184 116.2
12TH2 30 71 dlusew 36 34 30 161 1thuna 280  gunn 127 gann 1418 g 250 g@d  0.09 77 215
13.TH3 30 77 ewandes 42 38 20 1.03 @ 320 gunn 179 gunn 1229 ge 210 ge 0.06 152 62.5
14. BRS 30 62 nsadnides 34 40 26 1.24 @ 330 gunn 224 gunn 1467 ge 271 g9 0.09 103 215
15.TB17 40 6.6  iiunan 18 44 38 205 thwpanw 100 gunn 451 gunn 1,964 g9 326 g 0.14 84 2383

16.PB16 40 7.7 awudntdes 18 40 4 1.28 @ 4 o 276  gan 2,140 g1 248 g3 0.10 41 61
17.PB17 40 72 iunan 18 48 34 1.58 @ 240 gunn 411 gunn 1,821 ge 302 g9 0.1 35 49.4
18. PB7 40 77 ewdndes 20 52 28 1.24 @ 51 guan 171 gan 1,321 g 317 g3 0.08 46 349
19. PB1 45 76 ewdEndes 32 42 26 215 dhwpaw 420 gunn 304 gunn 6056 g9 279 g 0.1 14 13.1
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