Libyan Open University Journal of Applied Sciences (LOUJAS)

Volume 2 - Issue 2 - 2026 - Pages 284-294

Evaluation of Desalinated Water Efficiency for Irrigating Tomato
Plants under Arid Conditions in Farms of the Wadi Zamzam
Region - Libya
Mohammed Hasan Atbeegah”

Soil and Water Department, College of Agriculture, Sirte University, Libya.
*Email (for reference researcher): moha.hossan@su.edu.ly

Adlat) g lal) cial alalakal) il (5 Adail) olua 35S Al
Ll — a3a) g2y Akaia £ ) 3a A

M‘Q)A:*M\A s&.cb}\hﬁsohdb@ﬂ\e..ﬁ

Received: 05-08-2026; Accepted: 25-09-2026; Published: 30-09-2026

Abstract:

The limitation of water resources and the high salinity of irrigation water are among the most
important factors affecting agricultural production in arid and semi-arid regions, which requires
searching for alternative water sources such as desalinated water. This study aimed to evaluate
the efficiency of desalinated water for irrigating tomato plants under arid conditions in farms
of the Wadi Zamzam Region, Libya, compared with different irrigation water sources, through
studying vegetative growth, yield components, productivity, water use efficiency, and some
chemical properties of the soil. The field experiment was conducted using a Randomized
Complete Block Design (RCBD) with four irrigation treatments and four replicates, including
groundwater well water (EC = 3.80 dS/m), desalinated water (EC = 0.34 dS/m), mixed water
at a ratio of 50:50 (EC = 2.07 dS/m), and highly saline groundwater (EC = 7.49 dS/m). The
results showed the superiority of irrigation with desalinated water in all studied characteristics,
where the plants recorded the highest values in plant height, number of leaves, number of
branches, and stem diameter compared with the other treatments. Desalinated water also
achieved the highest values for yield components, as the average number of fruits reached 39.75
fruits/plant, fruit weight was 97.11 g, plant productivity was 3.84 kg/plant, and crop
productivity per unit area reached 78.65 tons/hectare, exceeding highly saline water, which
recorded the lowest values. Desalinated water also increased water use efficiency to reach 15.41
kg crop/m3 water, compared with the use of highly saline water, which reduced water use
efficiency to reach 6.74 kg crop/m3 water. Chemical analyses showed that desalinated water
reduced salt accumulation and improved soil properties, growth, productivity, and water use
efficiency, while highly saline water caused deterioration in soil properties and a decrease in
production. The study confirms that the use of desalinated water represents a promising option
to support agricultural production and improve tomato productivity in arid regions with good
irrigation and fertilization management to ensure agricultural sustainability.
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alinl) abiaial 5 dglall Aal Guin Laa ¢gl) olaa da la (mleds) ) lld (g ais (lit/paS 1.62) dalil il
s L, (Al-Omran et al., 2010) Aalisy) Cuadi ) 9 L3 ) g Jan gia g HLall 23 2 38 ¢ gaiall oLl ) e g A010a1)

.(Argentel-Martinez et al., 2024) <) &l (aliil 5 sl 5 5 sanl dlea) ) A bl gl ) (0l
(paS ciludl) Aalil)) Laliy) clba o gl cdlalaa il cra (7) Joad)

b gial) Al sLSIly ) L] Jau gl i alaall
2.47 239 | 248 | 255 [ 246 (L) iall il olsa
3.84 398 | 3.74 | 387 | 3.7 PRI
3.08 3.11 3.05 3.07 | 3.09 (50:50) 4da sladl oLl
1.62 1.63 1.59 1.61 1.65 dn Ll Al b al) Ll
0.1091 L.S.D (5% level)

1(ULisa /) dalual) 3aa g} Aualidy)

slaall 4l ((JSa/h 78.65) dalual) sas gl dali) eb @i dlaill slaas sl Of (8) Jsandl 8 gl &yl
cAalail] olae da sla (il ) @lld (g jad s (JLSa/0h 32.89) dualis) il da slall dlle sbaall o Loty i gladl)

Leiyss Jbaill 2ae 5 ) gas 3138 il jualiall g elall (abiaial G s S5V 5 5 sand) dgal) Lais Las

(Birhanu & sl sluey 43 jlie aliiY) Gpusnt ) olaad) Lala (o0l LS (Gao et al., 2023) daalisyl cunis )
(Borres Jr et ~ldl dlgay) Ao Y 5 gaill 8 Laldss) llall A slal) G s A <Tilahun, 2010)

al., 2025)
(Aalal) 3aa ot Aualidyl) Aalily) cliua o 5 1) cdlalan il Gum (8) Jgad)
B gl S/ ok Aabual) 5as ol Aaliy) cBlalaal)
49.71 47.94 50.56 | 49.89 | 50.45 (L)) ol yill obaa
78.65 79.62 80.25 | 77.20 | 77.53 sl ol
62.98 61.95 63.44 | 62.71 | 63.82 (50:50) 3k slaall olsall
32.89 32.77 33.25 | 31.93 | 33.61 A slall Alle 48 sl oLl
1.634 L.S.D (5% level)

slaall aladic) eliS & o ) chlalaa il ;LM
4li ¢(ela 3p/d seana a8 15.41) olaall alasin¥ 3.liS e 3ia dlaill sbaay 5 ) f (9) Jisaadl b gl & jelil
dasle paleas) ) i (5 gl 5 (sle 3p/d seane 228 6.74) 3 US 1 da slall dlle sbuall Calais Laiy cda glaall olaall
alisil 5ol WS (Gao et al., 2023) dxlaall jualiall g olall (aliaial (s 555 sanst) gaY) JB Laa cdlail) olsa
Jsmandl ZU) A olaall aladiul 50l 55y oo sl spedll Tliill o Akl 1) 25K 5 o g el oSI 8
LaS B )y sdall dilaie Cagyka Gaead ) A5l L~ DY) oS) 5 (alissl ol SIS (Romero et al. ,2001)
6l olie dnsle (add 8 dda glaall slall aladiul agud LS (Wang et al., 2023) sl 5as 5 IS i) J gaanall
D)) sy Adaill oy (e B 80 W ls 0 W colaall alasiin) 3o S anat ) (sl Las ¢ 8 sl 5l olay 4 )l
oRliai 5 a1 o) il IR ) A bl g lai) sl e (AL (Wan et al., 2007) 503 23 e 6 a 35a

.(Alshami et al., 2023) 4xality 5 saill aal )3 daih olall aladin el
(5L 3/ gana 23S) olial) aladin 3oUS & 5 )l CBlalea LU Gun (9) Jgaad)

Ja gial) sLa 3/ grana aaS olial) aladin 35LiS i lalaall
9.46 9.59 9.25 9.67 9.33 (22L) Aol yull ol
15.41 15.53 15.19 15.28 15.64 Adaill ol
12.18 12.45 11.98 11.76 12.53 (50:50) 4 slaall olpall
6.74 6.63 6.81 6.85 6.67 da sl e 4 all olaall
0.3884 L.S.D (5% level)

Apilpassh) 4 i) ailad (8 (gl calaa il sla)

A ) b Aardianall (g ) olyal Ailiassl] Lailiadl)
Glas Eua (la jaae a5l sbal Al aibadd) L ) g DA 3 5a 5 (10) Jsaadl 8 gl @ ekl
(217.6 TDS 4513 73y 38 55 5(0.34 dS/m) EC b el S 5ill da ialy 3) i shall 2 J81 4l olya
SAR ad Cialy Cun ((SSP ¢Adj. SAR ¢ SAR) A seall < 50 5 dussi I il ¥ 580 55 (aliss) aa smg/L)
Ososds (ME/L 2.34) <all 5€ 5 J8 s LS <SSP (43.30%) 5 «<Adj. SAR (1.58) 5 «(1.43)
iy Asall ) sbe ae dalaill sl Lala (ol LS (g5 LinSla s Leiasa il e Ju e ¢(MQ/LO.09)
Ao L) Adle Bd sal) abad) o m ) sbaay 40l olial) B35 Cpeends 23] 385 i ) (50:50)
o el e LS ((4793.6 mg/L) TDS 283 231 S 55 5 (7.49 dS/m) EC e doa sill o e
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ha gl ) 5 oluall 028 B3 g (alass) ) jud Lee <SSP (45.73%) 5 <Adj. SAR (8.45) 5« SAR (7.35)0« Js
A slall 30y daulia Cile) ya) gLl (50 5l (8 paianall Ll il

G e AN Y (e b€ A (e i) 8 Agdaill dlee Adledy Agdaill elie dasle 8 (mladaY) il
s Hhala (e aall 5 4 il =Sl aS) 5 Adlaia) QW8 agd

baal Lol Gafladl) oot ) (g0 288 48 sal) elaally Alail) olsa 2 30 Ll <(Sillber et al. ,2015) Leailad
Alae dayhy 4 ijy‘ e e Ayl yalal & claas g 48 el "L.A.AJL.’;‘-.‘)G‘CE“\X‘ uau)gs)ﬁuas;}ggjl\
& Al Z3Y) lhsd G A slall Alle 48 sal) slaal) A ke &) 2 9y Laiw (Ben-Gal et al., 2009) Ll
¢(SSP ¢Adj. SAR ¢ SAR)& seall il yise gl )l Gl 380 558305 ) ol Laa colyall dlalall il
L) a8l of WS (Richards, 1954) Jaiuall alaainy) vie lpaibad )iy 4l mla jhad 3ab) Jull,
daiBle () s C3lalrall prea (8950 o= MQ.R assaie Ll das (aléddl s RSC 4atiall o 50 seall il 5 S
.(Doneen, 1964) s sesieLall 83kas 5f o gl s 55 (g yhalie 3 9a g a3 5 (5l olual

4l b dasiiaal) ol sbial dilpassl) ailaadd) Cpn (10) Jsed

Adle 48 gal) slual) Ada glaal) slual) olsa (L&) Al i) olia daag FEWAT]
daslal) (50:50) Al Q)
7.49 2.07 0.34 3.80 dS/m EC
8.02 7.47 7.19 7.73 — pH
4793.6 1324.8 217.6 2432 mg/L TDS
23.50 7.09 1.12 12.50 meq/L Ca*
12.12 3.15 0.44 5.87 meq/L Mg?*
31.00 8.15 1.26 14.66 meq/L Na*
1.17 0.39 0.09 0.67 meq/L K*
34.24 9.05 1.37 16.59 meq/L CI-
4.50 2.57 0.75 2.98 meq/L HCOs
28.17 6.65 0.76 13.59 meq/L SO.*
24.86 9.63 2.34 18.27 mg/L NOs~
0.93 0.25 0.09 0.45 mg/L B
7.35 3.60 143 4.84 — SAR
8.45 4.55 1.58 6.25 — Adj. SAR
-31.12 -7.67 -0.81 -15.39 meqg/L RSC
45.73 43.40 43.30 43.50 % SSP
34.03 30.76 28.21 31.95 % Mg.R

Alaad) a4 1) Galidiual Al Gal gl & 5 ) ol cdlalaa il

Caa cban) oy 4 il Ahell (ailiadl) 8 5 ) Dgaumw@-a\})ﬁmﬁ}(njd,;,ﬂ\@@uﬂ\ & yelal
0815 (1.31 dS/m) EC &l paliivud il ¢Sl Jya sill dad s 3 eda lall 2 Ja bl olsa dlalaa s
Cl- (3.74 2,585 Na* (3.22 meq/L) pswseall sl 5815 (Al (838.4 mg/L) LS sl #3Ldu
ESP (1.19%) 5 SAR (1.67) 43 seall &l 5 af Caaddil LS «SO42 (4.11 meq/L) <l SV 5 emeg/L)
A glaall oball gl s 4 il AplasSl Al Gy ZY) aS) 5 (aliadl e oy lae ccDlabaall 43 4 jlie
ol s iy (Miinhas et al., 2022) sl sl 45 jlaa alall Jaall (dd dais 400 45 )l 3 (50:50)
pssall 855 ((dS/M 4.74) EC il paliiud LSl Juasil) IS o Jef dasldl lle 4 5al)
¢(3.59%) ESP Jabiall 4 503 guall 45 5hall dpaill 5 ¢(3.38) SAR Uasdall o a0 suall 4ad s «(meg/L 10.77)
Laa ¢y pumal) 3alall s CEC 4 el Adalal) dadl (alisil 5 ¢(8.10) pH (sl O A el ) diLayly
i 5 Adlmal) = SaY) AaS Gaaliail N Adatl olpe iy fill (s (5 5ad s Al pailiad (8 abudl b il ey
glils Y aS1 i 33l ) As bl ddle alall alasind (ol gua (A (L et al., 2019) 5 lall <l a1 oS i
4 geanll 33lll s CEC 5 CaCOs (s sinn (5 S (3558 i ol LS (Rengasamy, 2010) 4l )sass sha
(Weil & Brady, 2017) L) s il daglay ity eday s Cliea Ld < sl 5 e DA

Aaal) n 43l Galdioal dpibasl) gal s B sl ola cidlalaa S G (11) Jga)

Alle 4.8 gall olsall (50:50) 4a slial) olsal) Llaili ol | Agadl il slsa bl Baa g il
4 glal) (L&)
4.74 2.23 131 3.06 dS/m EC
8.10 7.78 7.62 7.96 — pH
3033.6 1427.2 838.4 1958 mg/L TDS
12.65 7.54 4.70 9.80 meg/L Ca*
7.65 4.36 2.77 5.10 meg/L Mg
10.77 5.50 3.22 7.27 meg/L Na*
1.18 0.63 041 0.82 meg/L K*
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12.56 6.12 3.74 8.40 meg/L Cr
458 3.26 2.68 3.82 meg/L HCOs
15.84 7.54 4.11 10.77 meg/L SO
3.38 2.26 1.67 2.66 — SAR
33.4 30.5 29.0 31.6 % SSP
3.59 2.03 1.19 2.59 % ESP
28.4 27.8 27.6 28.1 % CaCOs
0.64 0.79 0.85 0.73 % 4y guanl) Bakal)
17.9 19.3 19.7 18.6 cmol(+)/kg CEC

ol,yaﬂ e\.\iﬂu\ 8;&53 a:\;m‘g\‘g dj@&d\ <l gSa g d)faaﬂ JA-U\ QLLAJ L"SJM olia - lalea O b@)‘f\ ALY
dibasl) 4y ) Qailad g
Jsanall Gl oy 5 il saill Cliia Guais gl olie da gla (lisil (i ga B ) 2 san g ilill) &yl
iy jualinll g olall abiaial Cpund dagis Lalii¥) g saill af Aol 4dacll olue cuia Cu colpall aladiind 3l
anh o A Al Abe sl paibiadl) a5 5 1) slae Aasle alasil (g e Bl ) jeds LS ald) algay)
A sle e i) A slall B33 c A5 Al 5 sall (pe IS5 (ol olie A sle i) (a clls i)
33 g3 5 abaladall 4l o Laliall ds slall diaddiia slie alaiind dpaaf 2S5 Lae «(ESP «SAR (EC) 4 il 40 g g
Al
laliiiay)

A slall il gie GURY Gt alalalall palii) 5 gai 8 el 5 JS30 i gl sl e 58 1

pabiall aliaial (ppn s oalall dleay) Gl aliy)  sail) Llail) olpe Cailea 2

A Gailiad il 5 2 M) &S 55 da glall daidia g )l ol culli 3

Adlal) 4d 5 A8 glaliall 8 akladall 4] 5 sbyall aladinl 3eUS Zlail) ol Cuxd ;4

el (e aal) g alalalall i) dalyivl g agas 4y i) 480 a5 (5l obal AlalSiall 3 0Y1 5
(Sl gil)

oball Aanl g Alal) laliall 8 (o)l iy HauaeS Alail) ol pladiul (8 augdll L]

el lalae Julii 5 Lgae e lasal ) 50 4 il (ailiad 5 (5 olaa 83 52 dailia .2

ZUEY) 5 olaal) aladin 50l ] A (5 ) Aalail 5 45 ) sl dpansi el s kel 3

A slall dmiiia slaally (ol Anliall Jualaall HLial) 5 dalall die 31 glaal) 4l ol alasivd .4

Aoyl 8 Adanl) by alasiid dalaind apdil 40La) 5 2aY) Al sh clul 3¢l ) L5
dadal
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