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Potential for Salinity Tolerance of some Perennial Plants
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Abstract

Growing salt-tolerant or salt-preference crops is a good way to rehabilitation saline soils in crop production. We
studied the types of plants that can be grown in saline soils and investigated the level of salinity that the plant could
tolerate. Results from the studies of nine perennial tree species comprising karandas, grape, pomegranate, mulberry,
jujube, tamarind, guava, physic nut and eucalyptus indicated that the salinity tolerance of the nine species could be
divided into 4 levels of salinity. First, low salt tolerant plants; guava and mulberry. Second, moderate salt tolerant
plants; pomegranate, jujube and tamarind. Third, high salt tolerant plants; karandas, physic nut and eucalyptus. Fourth,
extreme salt tolerant plants; grape. The results of this study can be used as an alternative way for farmers to know
the type of plant suitable for their area and assist the decision to choose the proper type of plant to be grown in a

saline area.
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Table 1 Classification of saline soil by chemical properties %

Soil Type Electrical Soil Exchangeable Sodium
Conductivity pH Sodium Adsorption
(dS/m) Percentage (%) Ratio
Saline soil >2 <8.5 <15 <13
Sodic soil <2 >8.5 >15 >13
Saline sodic soil >2 >8.5 >15 >13

#aNINRIINAITINLUNTZAVANNLANNATHA
NTENUABNT RINNTDI UG 4 20U Ao awlitAy Gu
Watay AwANLIWNENS AWANINN LazAulANda (Table 2)

Table 2 Classification of salinity effects on plants ***

Salinity Level Electrical Salt Plant Response
Conductivity Percentage in
(dS/m) Soil (%)
Non saline <2 <01 No effect on plants
soil
Low saline soil 2-4 0.1-0.2 Effect on growth of non-salt
tolerant plants
Moderate soil 4-8 0.2-0.4 Effect on growth of several
salinity plants
High soil 8-15 0.4-0.8 Only salt tolerant plants grow
salinity and produce
Extreme soil >15 >0.8 High salt tolerant plants
salinity grow and produce
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Figure 1 Vegetative growth in terms of height and

canopy volume of C. carandas growing under
different saline treatments for 30 months
(June, 2009 to December, 2011)7
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Figure 2 Chlorophyll a, chlorophyll b, carotenoids contents

of C. carandas growing under salinities
created by irrigation of different dilutions of
sea salt. Significance among the treatments

was recorded at p<0.05 "
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Figure 3 Total protein, sugars and phenolic contents of
C. carandas growing under salinities created
by irrigation of different dilutions of sea salt.
Significance among the treatments was re-
corded at p<0.05.”
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Figure 4 Reproductive growth in terms of flowers and
fruits numbers, flower shedding, length, diam-
eter, fresh and dry weight of fruits of C. caran-
das growing under different salinity treatments.
Significance among the treatments was re-
corded at p<0.05’
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Table 5 Effect of salinity level on the main shoot length (cm) and leaf area of Wounderful and Manfalouty pomegranate cultivars grown hydroponically'

Suputtra Sarasaen et al.

o © [L Y o o o "
= -
gl @ @ v o < N~ o
S| ¥ & 2 *© @ ~ <
o Q
%\ [ © © o [$) o [11]
ko) 2
8 - <. N ™ © - n T
[12) c|l a v o o N N e | &4
- S| -~ <« =
| =
—_ Qo Q Q
2 © ®© ®© el o a <
) <
Bl ® ~ v = of |
3 -~ ~ o [} (] © o <
— o) -~ — -~ -
< =
£
S
[CA
©
e
<
P
= m © c o o © ) ™
k- F T
| @ ~ ¥ @© © 0 &
s|gd & £ g o = 2
Q e}
© © el o o° kel 1]
2
3 -~
£ = @ N N hrt © w et
8 o o - o o N = (=]
< | v = < - - I
S I} m
Q| =
- | @ 2 2o 2o
2 [ © © © &) kel <
L} 0
gl N © © % o9 o 9| o
S|l o = = o o =| &
;o - - = - = -
© © o o o ©
2 3
Sl N = N @ o o =
g 8 5 8 R & 2 &
= - -~ <
o 1%}
[\ © o o © kel om
2
3|l e ®© @ o = o oY
= ~ o o o o) [N © =]
0 8 o =} © = [ts] < ~ -
- c -~ -~ 1l
o I} o
N =
Qo Q
= © © o Eel o © <
b=
Ll = v o o o o
E|l @ £ © o - O | @ S
— 5| © o @®© o ~ o o &
[3 o] -~ ~
s =
S
s
=)
<
o
- el
B © T o o © [
1<) aQ 3
& S|l N o 1 9o o =
sl & 8§ 8 2 R 3
o
= -~ ~ -~ <
Qo
%, © (] o &) o° — 1]
S8l v = o o o of a| @
T €] B a4 @ © o | o 1
= cEl - ©o &® K~ © |~ @
<} Is| - =
N =
Qo Qo Qo
= © © © o o ) <
g o
o « N N~ @ et ™~ ] =}
Slg 5 & 8 4 G| | <
=] =} o =} 0 © =3 Il
§o -~ - - - <
23
S >m £ £ £ £
= 2 & £ £ a a8 g4a g
S = s s o a oy al| < 9
a Q o o (=} (=} c S
c o S W Q9 fre) s 0
=1 n S o 1 N ] %]
e} N — — ~ ~ = |

J Sci Technol MSU

wonINITI TN sEnE AL TUNANT=NUNNAY
udsuazanuLSudenananaiuiy Tnowuiudiasinm
Pa9nNUFNANTY FnaliranAnvasTuAu T liuanas
winRaTanIniussaumsliin wudn Anmsliinle
s2euUnd Wessduanufuinin nandadasifudan
ssludarfuinninmslinluszduanain luduwaas
Tavuudacilady wuin seduanudniansin Tvinly
HANBATUANLANAIAWMIFES udszaum sl fidnsiu
Mnandauanasiwaclinodayneaia laonslw
issduUnduasszaufianain 10% Wnandelaiseie ud
\foBuanaiin 20-40% WANBANTUAARY BIUANAIING
aaaruNsIWinuuuYnd® asdnldsufuduions
ﬁﬂymw’Lumiﬂgﬂuuﬁuﬁamﬁﬂ@T Wissnnifiedianu
WWUNINEY 5.8 dS/m NuANTIinIIARaNAR baidneiy
andlifianuidy 'ﬁ’ia%'ﬂvlﬁ'jwﬁuﬁmﬂuﬁﬂnﬁmminﬂgﬂ
laludnduszeutunans

#iaw (Morus alba L.)

\dudrdanlding fians Anthocyanins lud3ano
u’m"ﬁmsl,umiﬁmawaamz Penlin uing uaznia
e lunanerfiafdudseloml® iosanndawduian
Uande ledinsfinsuazesnnuifndemasaanziua
vosmalaw 3 Wug ldun siuf M-5, BC2-59 usz $-30 4
ANULAN 6 526U @8 0, 1, 2, 4, 8 uax 12 dS/m wuin 1iia
szé’w’ummﬁwﬁwga"ﬁu 270 0-4 dS/m YRS aulys6u
Aazaetinle nsnesiludas: Usunaminanafiszanesiale
ﬁﬂmwasglﬂia uils fAuea Twsan Tnadu waziumaudia
ga"'ﬁu LLazﬁ]:a@mLfias:ﬁummLﬁugdﬁs:ﬁu 8 uaz 12
ds/m lapwsiaunug BC2-59 Lﬂuﬁufﬁwmﬁﬂﬁﬁﬂ'jwﬁuﬁf
S-30 LLazﬁuﬁj M-5 audnau™ asfinldingdeszduana
Lﬁug\a“’fu 29AU32NaUNILANLANRT FINALAANEA Wl
masadulavasmiananas uadaannasdulele
Tukufiawduszautuwnans Wiwldanusunmuesinsan
ﬁtﬁw%mﬁaizﬁummLﬁugﬁuslmzﬁumuﬂma WEad I
Lﬁu'j'lmiamﬂuﬁ"ﬁﬁﬁﬁﬂumwiumsﬂgﬂuuﬁuﬁawﬁu
o

WNI (Zizyphus mauritiana Lam.)

\duRmeassgiadnsianisfiiiaula dgning
wazanydu® ﬁwmmamnLﬁmﬁuﬁ‘lumsﬂﬁnwmﬂﬁmn
HunanAaf o AN N wToTwin 39l68n3anen
Lﬁmﬁ'uwamaammm‘%mmnmﬁauazﬁﬂm‘f%wmw
Anwnluunaasin 2 unds urasit 1 S EC Sanaslmdoy
wasUSuLAaLToN WinAL 3.68 dS/m, 30.27 mg/l LAz



Vol 37. No 2, March-April 2018

6.17 mg/l ANNEGU WazuRaIR 2 Tien EC USnalmiasa
wazdSunaaalday Winny 6.80 dS/m, 58.13 mg/l LAz
10.58 mg/l awdey Winldiunasd 2 Sanuidy
ANNNIUREIR 1 NANIFANEINLFN ﬁuvgmwﬁvlﬁ%'uﬁﬂu
waseft 2 Fmaesailavasdu (ANNFIAH AL
Haa Lﬁumuguﬁﬂmwam PUNARGT T1WIBLDA/AY URS
Andily) LAZAMNTNTDING (IWIA 818NN
AN Lﬁumuﬂuﬁﬂma wwiin U5ines siwinuile
LLa:mm%u) ﬁaﬂn"jwﬁuwmwﬁvlﬁ%'uﬁwmﬂLmaiaﬁ 1 9819
S wdulddedanudainanndu dnomn
Tunisliuandazaswnmiiuuwaliuanas \fiasandng
Wiyiulasaas wdfsinmslinandnegdeenaazannis
50% Lilafiansananninmiinee Gﬁmmﬂﬁﬁijmnﬂu
ﬁmﬁﬁﬁﬂﬂnwwiuﬂ'\iﬂgnuuvﬁuﬁamﬁu%ﬁlmzﬁuﬂm
nae

42214 (Tamarindus indica Linn.)

ERREUS!) uvl,u”waﬁﬁﬂszimﬁuazﬁaﬁwqm
annan Manduidesnmsvasamamstszinailnogng
mn“s’féowmmmminLﬁuﬁuﬁﬂgﬂﬁa:ﬁﬂﬁﬁmawa@
1@8nunn anmsEnsdSauisumInudnaaInzany
Tuszozdundn Arzduanudutusesansazaisinae
lofonaaalsa 5 sz6u leur 0, 20, 40, 60 L&z 80 mM
WuIARAlL auigen wastindnutiesdunan
uzmwanatatheiitoidudosduanududatu lay
Woanududusasmsazansindelmasunas lsdifiudu
9 0 lifin 80 mM Flwiuily anusneen wazin
winuisasdundanas 3-4 i axfinldingdedany
Waiuaniu dnonwluninaiyidvlavesdundd
vzanuanadluszaunils dsluszozdund wierusfiwaa
aamﬂmw:ﬁﬁmdaﬂmjéauuasiamwmﬁumﬂﬁ'q@ e
Resusanuanuifuiazeiuiularhutiszzille
Nrnazdanusinisalumsnudaanuianluszoeny
windvladelUiuanntu doiudenzanaasaidula
Hauszozsundrld fazaaniniasudellendtuld
nandale lumsanwiluzausunsanudnledfsning
dnduvaslmasuaaelsedn 80 mM Gsfisuiuen EC
iy 8 dSim® waasliifninuzanuduiaRddnsnw
lunwsﬂgnuuﬁuﬁamﬁuﬂmﬂmﬂﬁ

s (Psidium guajava Linn.)

s liRfssman gawludAamiiuuazuimg
wanerfia snansndanldluduununnoiia® Formaslat
mMsenAgITUAMILEY 5 32a 1dun 0.5, 1.5, 3.0, 4.5

Potential for Salinity Tolerance of some Perennial Plants 227

Waz 6.0 dS/m lur$s 4 ﬁuq‘ Teun ﬁuf Pentecoste,
Paluma, Surubim sz IPA B-38 fimaasiuaanidgmile
PoIUTT WU (esrdua U ANTuEY 4.5 dS/m
ﬁunﬁwﬂ%’aﬁmﬂq 180 TUAENNWUT 9t 9vinmsan
luanuiAnies 3 326U @a 0.5, 1.5 WAz 3.0 dS/m WU
aszduanufuL e ﬁunﬁwﬂ%&ﬁmq 180 Juflviwiein
wAIsn §du uazluresdundanad Iﬂﬂﬁ]%ﬂﬁ%f Pente-
coste ﬁmmmmmhmiﬂummLﬁmﬁﬂ'jwﬁuﬁ: Suru-
bim, Paluma uag IPA B-38 anudneu"” axdfinldindsadu
Aufifenonmwlunsnwdudn (@ EC litfin 3 ds/m)
lagdndusranudnaziinadanisiasuidulavasisle
UIGRHHE wiluszosfiudacen Saduszusifanuimdy
WnTesnitsdomsUss iunmInudy Wesanunuds
(embryonic axis) Wndmfiinnudonueiiiofuianie
laass (Mauromicale and Licandro, 2002) uanmnf’tﬂ's
flunosmns@nunues da Siva et al. fivhnsanulu
Asilnd W5 Paluma luaufiuwes 70 %NaCl uaz 30
%CaCl_ 5 3z 490,24, 6 uas 8 dS/m Wuin Was=dy
AN vlwiminuden dw 1 waska
aaas lnanasagaannidennuduie 6 uas 8 ds/m uax
\HoRansandans partitioning Yo 4 §an
wuh Wadudsslesuanudy faduasiminuionn
azanas lwwmsAdadiwiminuteaslufiuannin®
merl,ﬁtﬁu’hﬁml%aﬁﬂwﬂ%fué’al,ﬁammag'sa@mﬂms

innldsansngarihldifieagluanizidy d3s3aduiis

'
AA o

gl ﬂymwiumiﬂgﬂuuﬁuﬁamﬁuﬁa:JVI,@T

816N (Jatropha curcas L.)

uRmindudldsuanuawlaanislunazdns
Usena tiasannindudildnnuiasunsaianldidy
i muetasoudaimale wazdaliduRayulnled
Gy @ ﬁwmmmﬁnag@‘hmﬂgﬂiuvﬁuﬁamﬁﬂﬁa:
HunsiRusnanwludumingaiats 39ld8n15da
Wonaydmudnluszozsan luayd 9 mpwudldun
KUBP 16, KUBP 20-4, KUBP 33-1, KUBP 34-8, KUBP
74, KUBP 78-9, KUBP 80-3, India Lax Mexico ﬁiz@fﬂ
AN NTUTaIETazaunfa lnf AR b3d 3 TTaU
1dun 0, 0.4 uaz 0.8% wuin WesiFudnIsanveILuEa
agﬁwnﬂﬁuﬁ:ﬁﬂaﬂuLmn@mﬁuaﬂwaﬁﬁméwﬁmﬁamaaﬁﬁ
Asvdulmaounaelsd 0.4 uaz 0.8% lasfiauidudu
0.4% ﬁmf KUBP 33-1, KUBP 74, KUBP 78-9 L.az KUBP
80-3 Hulafifudnissanginitzaniuqa wasfianuidy
U 0.8% nﬂﬁuﬁjﬁmJaﬁﬁ'ﬁuﬁmiaaﬂ@im'jm@muqu YU



228 Suputtra Sarasaen et al.

ﬁﬁuﬁ: Mexico lifnssanvesiuiaas uaziianiw
\ud Wdwan 0.4 1w 0.8% vilwawiinnssenaaas
LAEALRADIIANYBINTIBNLANT % ludruaasnsady
dula wududasiutiimaatydulauandrifivedned
fuAdmiaia lnsanuenn anugnidu uszi
'ﬁﬁfﬂa@madﬁunﬁ’mgémﬂﬁufﬁmmLﬁamwmﬁwﬁumaa
Imdsuaaalsmfindn® wfinldindofionududivun
T dnamwlunissenvesifasydanatadedindAy
wddsSiafifudnssanagannnii 69% Fauaasliidini
ayj&‘i’uﬂuﬁ"ﬁﬁﬁﬁnﬂnﬁwluﬂ'li“nut,ﬁw;ga"lﬁ’l,m:ﬂ:aan
gmaﬂﬁa ( Eucalyptus globulus Labill.)
Sdugamfddamansnin llddszloodldd du
Aidasnsvasnaa mﬂmmmsnﬁmﬁaﬂmﬂﬁuf BN
SUdaRSanunumudan Uil ssaansanUsIn o
°uaaﬁugmaﬂé’aluvﬁuﬁmaaamﬁuvlﬁﬁu%u Fafimsfinm
navesnnuiadamsiedyidule Yiunosihluly wee

Table 6 Salinity level of nine perennial plant

J Sci Technol MSU

ﬂ%mmmaiiﬂaa‘maoﬁugm?xﬂéfﬂuamwLW’]:Lgm
ilaife Tmmw]aaumm‘nummaaﬁugmﬁﬂﬁmfiatﬁu
indoasluanmamnzidsslildanududn o, 2, 4, uas
6% BRI ILANNRaLTWIAT 4 FUAR wudnanuTTn
yoandafiRndndnavilvimiinga dminus Audily
Sansuiuiludatiininuts wazdSinmasalsilagan
a9 Lm:ﬁﬂ’%mmamw‘iwﬁq@lummsﬁlﬁumfé‘a 6% Lz
famuingaaddmiuliladifiausaniydulalas
ﬁq@mﬂﬁam'szﬁﬁmwmﬁu WoReuivlsTasrfiinay
8n 8 7iia " azinldudiaanudnnanniu dnenw
lunmsesyulavesgmfddmazanas uddaanansnsan
Tugnwnsiwnzidsaiiietfafofidanuiiy Sonaasl
Lﬁu'jwgm?}ﬂé’anﬂuﬁmﬁﬁﬁﬂUnwwlunwswuLﬁaJgavl,@‘i'l,u
J8298n
a:Lﬁ%ﬂﬁiwﬁm@iﬁamﬁ@ﬁmmz@mﬁufﬁuﬁmm
sunsalunsnudalédnaiu (Table 6) Gt

Plant Variety Concentration of Electrical Conductivity Salinity Tolerance
original research (dS/m) Level
Karandas - 0.8% sea water 10 dS/m High salinity tolerance
Grape Soltanin, Fakhri 200 mM 20 dS/m Extreme salinity tolerance
Seedless Grape Yaghuti, Askari 100 mM 10 dS/m High salinity tolerance
Pomegranate Wounderful, Manfalouty 1,750 ppm 2.73 dS/m Moderate salinity tolerance
Mulberry S-30, M-5 8 dS/m 8 dS/m Low salinity tolerance
Jujube - 6.8 dS/m 6.8 dS/m Moderate salinity tolerance
Tamarind - 80 mM 8 dS/m Moderate salinity tolerance
Guava Pentecoste 3 dS/m 3 dS/m Low salinity tolerance
Paluma 8 dS/m 8 dS/m Moderate salinity tolerance
Physic nut KUBP 16, KUBP 20-4, KUBP 0.8% NaCl 12.5 dS/m High salinity tolerance
33-1, KUBP 34-8, KUBP 74,
KUBP 78-9, KUBP 80-3, India,
Mexico
Eucalyptus - 6% NaCl 93.75 dS/m High salinity tolerance
a7 1. wfefifisnomwlumanuduion Taun d5s

ANUAWANINULANVDINTUARLTHA eRANoAINANTNY Bz hian

WWNNeN9nw lauiladunitsNidnuneltasfe WugHz 2. shianddnanwlumsnuauiiunais lawnd

INMTANEIFANLATNNIIN UL ANV DI N DU 9 Tha  Nufiy WNT WAZNZY Y

[
o A

1 Qo =1 v Qs a lild L =3 v 1
RINTDRUIFNEAINAIINIAN LA 4 SzaU G99k 3. whanddnsa wlunIInulAuean laun
JTU A ayjoﬁﬂ LLazgmaﬂﬁa

4. FRaNRENoNWIBNIITNWLANI ten G



Vol 37. No 2, March-April 2018

LONANID19D9

1.

10.

11.

TisAs anwaizendd, uzATad woiomundua, INTW
VT, LaﬂW\‘iﬁ IULITA. miﬁmﬁaﬂvlaﬂmﬁ'mul,ﬁu
ﬁ?&l%%ﬂ’liﬂ@ﬂl%ﬁ’ﬁatﬂ’ma’]‘WI‘S. ’J’]iﬁ’li?l%ﬂ’]ﬁ@lﬁ{.
2557; 33(1) : 11-17.

gud griwuws. ArluaniziaToainie. 213a03
WONBANRAS INL. 2555; 4(1) : 15-24.
nmﬁwmﬁau. LLN%ﬁﬂ’]‘SLLW‘iﬂSt%’]U?]%Lﬁ&lﬂ’lﬂ
Az T%0NIALIARD ANATIEIU 1: 500,000 NFINNY:
nsuﬁwmﬁau mzmauﬂwmua:a%mtﬁ; 2535.
ﬂ‘g‘fﬁ Q’Jtﬁ&l&l. mﬁ@miaulﬁmmmi’uaanLam
wile. [Online].; 2547 [Audwuiiio 2560 wnsAY 20.
31N : http://www.sri.cmu.ac.th/~environment/Down-
load/050505.pdf.]

TUTE 91, aul,ﬁml,azm‘sﬂ%‘uﬂgal,l,ﬁ”lm. [Online];
2555 [Audwila 13 $ui1Au 2559. 31n: hitp://bophlo.
kanchanaburi.doae.go.th/content/new%2057/005.
pdf.]

o3 gazfiow. nalnananulAnvasirzauinia.
[Online]; 2536 [AuUfuLEa 13 Funaw 2559. n:
http://www.ldd.go.th/Lddwebsite/web_ord/Research/
Full_Research_pdf/Full_Research_gr03/R3903F002.
pdf.]

Tayyab, Azeem M, Qasim M, Ahmad R. Effect of sea
salt irrigation on plant growth, yield potential and
some biochemical attributes of Carissa carandas.
Pak. J. Bot. 2016; 3: 853-859.

Bybordi A. Study effect of salinity on some physio-
logic and morphologic properties of two grape culti-
vars. Life Sci. J. 2012; 9(4): 1092-1101.
Mohammadkhani N, Heidari R, Abbaspour N, Rahm-
ani F. Growth responses and aquaporin expression
in grape genotypes under salinity. Iranian J. Plant
Physio. 2012; 2(4): 497-507.

Alirezanezhad A, Mohammadi A, Mohammadi N.
Effect of different levels of salinity on two seedless
grape cultivars ‘Askari’ and ‘Yaghuti’. Int. J. Agr. Crop
Sci. 2013; 5(6): 632-637.

Karimi HR, Hasanpour Z. Effects of salinity and wa-
ter stress on growth and macro nutrients concentra-
tion of pomegranate (Punica granatum L.). J. Plant
Nutri. 2014; 37: 1-15.

Potential for Salinity Tolerance of some Perennial Plants

12.

13.

14.

15.

16.

17.

18.

19.

20.

229

Kaveh F, Alizadeh A, Babazadeh H, Tehranifar A,
Tavousi M. Effects of drought and salinity on yield
and water use efficiency in pomegranate tree. J.
Mater. Environ. Sci. 2015; 6(7): 1975-1980.

Ibrahim HIM. Tolerance of two pomegranates culti-
vars (Punica granatum L.) to salinity stress under
hydroponic culture conditions. J. Basic. Appl. Sci.
Res. 2016; 6(4): 38-46.

Agastian P, Kingsley SJ, Vivekanandan M. Effect of
salinity on photosynthesis and biochemical charac-
teristics in mulberry genotypes. Photosynthetica.
2000; 38(2): 287-290.

Abdel-Hameed AA, Ali FS. Effect of Salt and Water
Stresses on Jujube Trees under Ras Sudr Conditions.
IOSR Journal of Agriculture and Veterinary Science.
2015; 8(1): 92-107.

Gebauer J, Ebert G. Comparison of the salt tolerance
of the two under-utilised fruit species, baobab (Adan-
sonia digitata L.) and tamarind (Tamarindus indica
L.). In Conference on International Agricultural Re-
search for Development; 2005; Stuttgart-Hohenheim.
p. 1-4.

Cavalcante iHL, Cavalcante LF, Hu Y, Beckmann-
Cavalcante MZ. Water salinity and initial development
of four guava (Psidium guajava L.) cultivars in north-
eastern Brazil. J. Fruit Orna. Plant Res. 2007; 15:
71-80.

da Silva A, Fernandes P, Gheyi H, Blanco F. Growth
and yield of guava irrigated with saline water and
addition of farmyard manure. Rev. Bras. Ciene. Agrar.
Recife. 2008; 3(4): 354-359.

w7 loendl, St sinanduns, ayuds i,
wauw sendiiail. nsdaianaydmudnluszes
san. lu ntszudnms sniinmasinsasmans
Aneatuniusw aSifi 7; 2553; uwAsgn. 247-
255.

g3tud azdw, Aadod sfifng, wnsoslng Tuaden
wiif, und kaans, ineniau giwyadiam, iy
wa ieud. wavasanududanasadule U5
anasiluly uwaztSinmanalsfladvasdugm s
Tusnwmansieaiefiafis. Tu MItsErang
AINMIVBINATINENFBINEATAEAS A397 37; 2542;



230 Suputtra Sarasaen et al.

NFINNY. 205-210.

21. 59853 BUBL MIANHILATILHUWINIINNTIAMS
fuwdnludszinelnyg nyamwe: nyuN@W AN
AITNTINNBATUAZERNTOL 2547.

22. a3t gazfin. nsdansudladymdwaa. lenans
AmmsngauidsuaziannIdansanan 1Ny
WA= NAIWIMFIANISTia® NTURRIWNTiaW: 2546: 101
WU,

23. audd aydurl. Awduludszimdlny nyamwey: nsw
WaWTian NTeNTINBATURZEWNTDE; 2539,

24. 3Fawa Juna, tigwa Tusday, qsﬁﬂﬁ azaani.
mySudwesianmeldnzidanudy. faviulan
Inenmans. 2553; 10(2): 28-37

25. Munns R, Cramer GR, Ball MC. Interaction between
Rising CO2 soil salinity and plant growth. In: Luo Y,
Mooney HA. Carbon Dioxide and Environmental
stress. 2013; 139-163.

26. pirdy Swihtles, Diaa lnuoudios. Ranmwduuas
Arravindausriiainuluiuiaudy. smyideiie
TNTU. 2557; 4(2): 33-37.

27. ASTV giamsaaulait. a\juﬁﬁs:‘[mﬁmﬂﬂ'jwﬁqm
A [Online]; 2557 [Audwiiio 6 LwwEw 2560. 91N
http://www.manager.co.th/Home/ViewNews.
aspx?NewsID=9570000077481]

28. Laudh 1, Gt Gr] gu"g'sqﬁ, auiosd wiluagns
e, qsﬁﬂﬁ AZRONYN. WATDINNLATLATINLNAD
dadSunaslnsdulunaadzass. nIanInUl859n
%mma@lﬁmiﬂaﬁLLa:'ﬁ?}aanﬁamﬁamiﬁﬂuj
2553; 1(2): p. 103-107.

29. MedThai. Nufin asswquLazﬂizIﬂmﬁmaaﬁuﬁu 40
99, [Online]; 2559 [RUAKINN 6 LUBIEIK 2560. 1N:
https://medthai.com/Nufial/]

30. Tavousi, Kaveh F, Alizadeh. Effects of Drought and
Salinity on Yield and Water Use Efficiency in Pome-
granate Tree. J. Mater. Environ. Sci. 2015; 6(7): p.
1975-1980.

31. MedThai. niaw mswqmua:ﬂs:‘[mﬁmaaﬁumjau
lunsiaw 50 Ta. [Online]; 2559 [FUAKINN 6 LUBHK
2560. 31N https://medthai.com/#aia/]

32. Wit lufind. dunn. [Online]; 2559 [Fuduain 6
LN W 2560. 97N: http://manmna123.blogspot.

com/2016/01/zizyiphus-mauritiana-lamk.html]

33.

34.

35.

J Sci Technol MSU

MedThai. 82213 a3sweasuazdszlomivasuzaw 42
9a. [Online]; 2559 [FUAKINN 6 LUE8% 2560. 1N:
https://medthai.com/uzu3/]

MedThai. W59 mswqmuazﬂs:‘[mﬁmam%ﬁ 33 7a.
[Online]; 2559 [FUAKAN 6 WHEU 2560. 1N: htt-
ps://medthai.com/l;l%;a/]

MedThai. aydn avswgmuuazdszlomiuasaydn 64
98. [Online]; 2559 [FUAKINN 6 LUE18% 2560. 1N:
https://medthai.com/gLj¢/


http://www.tcpdf.org

