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EXTENDED ABSTRACT

Background

Due to strategic location in the vicinity of the sea, Iran has a unigue capacity to benefit from this great
potential for development in different fields. The importance and necessity of utilizing the potential capacities
of coastal areas has led to the marine-base development being considered at the highest levels of policy-making
and planning, which can be reflected in this country's general policies and documents.

The shortage of freshwater resources in the country, in recent years, the attitudes of administrators and
decision-makers have been directed towards developing agriculture on the coasts using seawater. In the field
of agricultural development in coastal areas, various ideas have been developed in the world so far, one of the
successful examples of which is the coastal greenhouse system. This system, by simulating the hydrological
cycle and using the seawater desalination approach, enables the simultaneous production of crops and fresh
water. In this regard, in the present study, by simulating the functional principles of the coastal greenhouse
system, a physical modeling of a similar cultivation media was attempted with smart devices and equipment.

Objective:

The main aim of this study is to evaluate the effect of high air relative humidity (more than 80%) on the
crop water requirement and crop yield of Basil in greenhouses cultivation media and compare it with the
corresponding values in controlled cultivation media with normal relative humidity, such as conventional
greenhouse conditions.

Methods:

The present study was conducted at the research greenhouse complex of the Faculty of Agriculture,
Tarbiat Modares University. In this study, the cultivation conditions of the crop similar to the coastal
greenhouse system were provided by increasing the air relative humidity to near saturation level using a
vaporizer. This greenhouse was equipped with sensors to measure and control the air temperature and relative
humidity parameters inside and outside the cultivation media connected to central data-logger devices and
other precise measurement equipment. Measurement and recording of atmospheric data including air
temperature and relative humidity were carried out continuously and regularly simultaneously in three separate
environments including the coastal greenhouse cultivation media, the conventional greenhouse cultivation
media, and the open field.

In the present study, the increasing and controlling of the air relative humidity in the coastal greenhouse
physical model cultivation media was carried out using an ultrasonic vaporizer. One of the innovations of this
research in simulating the atmospheric conditions of the coastal greenhouse cultivation media was the use of
an ultrasonic vaporizer, because using of thermal vaporizer equipment to increase water vapor in the air also
will affected the air temperature in the coastal greenhouse cultivation media. Since the main aim of this study
was to investigate changes in crop water requirement and crop yield in a cultivation media with relative
humidity close to saturation (above 80%), this ultrasonic vaporizer device made this aim possible without
affecting the air temperature.

Basil is a moisture-loving plant and grows better with high relative humidity. The favorable adaptation
of this plant to the climatic conditions of controlled environments is one of the reasons for choosing basil for
the present study. This study period included a cultivation period from 27th October to 29th November 2025.
The crop water requirement and the amount of water required for each pot were determined using the
microlysimeter method, and the volume of irrigation water (the amount of soil moisture deficit to the field
capacity limit) was measured and delivered to each one.

Also, to evaluate the crop yield of basil at the end of the cultivation period, some of the crop characteristics
including plant height, dry weight, and fresh weight of the plant were measured and calculated in the
conventional greenhouse and coastal greenhouse cultivation media.

Results:

According to the methodology of the study, crop cultivation was conducted in two controlled
environments, including a conventional greenhouse and a coastal greenhouse cultivation media. The main
principles of the coastal greenhouse system were to increase and control the air relative humidity in the crop
cultivation media close to the saturation limit (above 80%) and compare it with the corresponding values in
the conventional greenhouse cultivation media. Based on the recorded atmospheric parameters and the analysis
of variance, the air temperature values in the two cultivation medias were approximately close to each other
and no significant difference was observed between the values. While the average air relative humidity in the
coastal greenhouse cultivation media was 84 percent, which was about 1.5 times the average air relative
humidity in the conventional greenhouse cultivation media (56 percent), and the difference between the daily



829 The Effect of Air Relative Humidity...

relative humidity values in these two cultivation medias was significant at the one percent level.

Based on the results, the crop yield by wet weight in the conventional and coastal greenhouse cultivation
medias was measured as 15.98 and 15.83 and by dry weight was measured as 1.62 and 1.53 grams, respectively.

The measurement of daily crop water requirement of Basil using the microlysimeter method during the
study period of this research. The average daily crop water requirement of Basil during the crop cultivation
period was 1.33 mm in the coastal greenhouse cultivation media and 2.58 mm in the conventional greenhouse
cultivation media. The highest and lowest daily crop water requirement of Basil during the crop cultivation
period were 1.40 and 1.28 mm in the coastal greenhouse cultivation media and 2.80 and 2.32 mm in the
conventional greenhouse cultivation media, respectively. In addition, the total crop water requirement of Basil
during the crop cultivation period was 45.20 mm in the coastal greenhouse cultivation media and 87.66 mm in
the conventional greenhouse cultivation media.

Based on the results, in the present study, by increasing and controlling the air relative humidity in the
crop cultivation media (average 84%), the average daily crop water requirement of Basil decreased compared
to the conventional greenhouse cultivation media.

Conclusion:

In field of crop yield, no significant difference was observed in the cultivation media in terms of plant
fresh and dry weight index, and changes in crop water requirements did not lead to significant differences in
crop yield. It was concluded that the average daily crop water requirement of Basil during the crop cultivation
period in the coastal greenhouse cultivation media decreased by about 48.5% compared to the conventional
greenhouse cultivation media. In other words, it can be said that increasing the air relative humidity in the crop
cultivation media by 1.5 times resulted in reducing the crop water requirement of Basil in the coastal
greenhouse cultivation media to half the value of this parameter in the conventional greenhouse cultivation
media. Accordingly, the efficiency of this system in reducing the crop water requirement was evaluated as
very significant.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial, or not-
for-profit sectors.

Authorship contribution
All authors contributed equally to the conceptualization of the article and writing of the original and
subsequent drafts.

Declaration of Generative Al and Al-assisted technologies in the writing process
This declaration does not apply to the use of basic tools for checking grammar, spelling, references, etc.
If there is nothing to disclose, there is no need to add a statement.

Data availability statement
All data of this study are available upon request from the authors.

Acknowledgements

The authors would like to thank all participants in the present study.

The authors thank all participants in this study.

The authors would like to thank anonymous referees for their constructive comments.

The authors would like to thank anonymous reviewers for their valuable suggestions in manuscript
revision.

Ethical considerations
The authors avoided data fabrication, falsification, and plagiarism, and any form of misconduct.

Conflict of interest
The authors declare no conflict of interest.



YAFY—YEYY Ll

F o lous QY 0,98 ¢yl 1 SB g T Wiz Aloxo

Homepage: http://ijswr.ut.ac.ir

S 53 ooy ol 2T 5l 2 198 s g,

PV S o] doa! ) gl s ol

Asadi_amirhosein@modares.ac.ir:asblly .|yl (5l 05 ¢ wyte Cun s oKl 65,9l 018ily «ol o o g (owdigo 09,5

bl -yl el 85 o pte a5 oKl (659l oS> il e g oartito 095 ¢ Jgtume o kimr g3 .Y

a.amadinik@modares.ac.ir

oUS>

4

Ao OlNb!

Syt 535 4 pacia Sl 31 > Soglone > 6365 )55 B 4 358 Syt s b 4 ol 558
P S3ES Amwgs dine) )3 Cusl 4I)55 p Cilie (layiy 3 dswg Cap pabae Jeuily ool Sl oo
GBI )] 3990 (sladiges I S 45 ok 03l axwg Lid o aliske (slaos] 9SG (ol sble
el ) e Ol g Jpane plojen 15 (Il ((Sofglgrian 482 (gilodend b piuns ool Al oo (Sl
Silodde & Cus o Jolo SIS g S Jool jl pdgSI b pols Gimgly 5 diwly cpl > yleie
o) ol Bua 110,85 pladl Kadgr Cliasd g LolKiwd (655 )50 b piuw (pl dlie cuiS e (S58
2 oy Sy 3,81as 5 oS (S 1 (5o Ae Sl i) Isn 6Vl (g Caghy b b3 (35
Lulyd wile Jsane (glon oo Cusby b oid Jp8 cutS slalams o o] blie plie b duylie 5 allS
Sygo NS 53 5 olas JolS slaSsl )b silas obS oS img ol 53 il CBylate (slaaillS
@l bl 2 1) e e Y5 )50 gy 4 QS o 3L 350 O Jlade g Jpame 5l g cépdy
VOIAY 5 30/AA i 5 (ol S O8)lxiio A8 S lazes )3 &g 35 (459 s 1 Jgnazeo 3 Slos
L (6503l p SABY 9 VEY iy (ale AlbdS 5 )lxio 158 S bases )d &gy KB 59 5 p)5
2 oy olS 155 bawgie 5 ggemme a5 Canl b 55 cpl i samliie pdlie ol o (6l sixe gl &S
5595 9 yodes VY 5 iaskio FOIY« b plyy iy &y ol allS et Lagmo )3 ¢ Jpuaneo S 593 Jobo

g5y Alie 1o £od

VEO/NYY iedl s & U

VEOIYTA 16,553k &0
VDIV 18y )b
VEeO i 1yl g U

(S sleojly
o]
gm0
G
Jparo 5Sloc
yseelipd (g))alis

AY=() OV ol SE 5 o cliion dloxo « SIS 15 lony ol o 5l 1 lon oans Cagby il (VF+0) danl (K shon] 5 ¢ pyol cgual bzl
https://doi.org/10.22059/ijswr.2026.412822.670119 .Afa

[otores

o6 olsls Ll Ao £l
DOI: https://doi.org/10.22059/ijswr.2026.412822.670119



mailto:%20a.amadinik@modares.ac.ir
mailto:a.amadinik@modares.ac.ir
https://doi.org/10.22059/ijswr.2026.412822.670119
https://doi.org/10.22059/ijswr.2026.412822.670119
https://doi.org/10.22059/ijswr.2026.412822.670119
https://creativecommons.org/licenses/by-nc/4.0/

MY 55 19 o Cugby il 2S5 gon] g (g (g3 — ole)

-

LY R

5 «Sitdaes g Suts gblie )3 g0 bty plea Soiotn ol ppme ) @liE Catsl 5 o el (e oyl
5 St walll Lo 4y ) )5S Adlse i O glie Sl ySee b ol (spsepe G pilis (65)5laS” Y ganms
2l am Lz )3 (65)3ltS dmgi sl delge Ol b (s 5sae ek 4 conpd O lie 4yt ) Codgazme § Sitdaas
& g & sl 0138 ejs ol slaoyiu g sl AlsS g edd ueipj g (e b Ol e 2 (5)IS)k
bl wilisee sblio eloinl ©l)ls p oge Cato g 0pb (sj)sliS sl 1 o Glajls el 3 208 Gt
ol aily o y3 50 1) sblie LAl )0 dasie  Jaore G

Sl 68 4 pastie Cud)b s yglne )3 (35,18 Bl 4 353 Splial cumdse W 4 ol y5aS (Jb ool L
dwgs Olgi oo )b oyl jlosliinl )90 53 oS Wbl o0 51395 1 il (sl 5w )3 g S s ity () o0 0
5 il sl (e 4 5988 5 3250 e O e oS bl 108 et ) (2l slacd b (e oLl
S529LES dmwg om0 4 S eaenal 9 gt (sl 3,5 18] GULe 53 sl e Siiddas 5 Siid 3bls | (gl 5> o]
b ol odd el oo bl ogdll (clacud b 5l oslin] ©ygpsd g Caodl .ol odd o3l Ggw byd Ol I odlitwl b sl )
2 ol ) ol Gl 45 5,5 )15 de g 3)90 (5320800 5 (6565 pronc «5) IS Ceslyus gl (3 T 5 p5mol > dswgi Eg5e
ST by 5 bl gblis cbead b 5l 5uel 1 oolinl o yemoly 3 dnwss ) sikies (clbduin 5 45 3,5 odnlie IS (claculu
ol ygooly )3 drngs G5y 9 Cuedl jl CuaSl Grae S50 Sl (Kot 310 (]l 00

sl il 5 5l sladyaly )y 4 dS ol 03l drwgd (s slron] aiST ( Jolw bl )3 (g5)liS drwg die )
Ol & 313 3929 (e pwlyw p3 Jobo Bble )3 lul (6)yoliS Sl (g0 Sladiges blaisly (6559l g9l (amecins )
2,8 bl gy b | w90l il ) 138 0)ed wi e o e cpgi (slagy0lid I edliinl 5 il pusno Cupie b dad o
By ilwans b a8 cul ord oo pgi (63,509, olgeas (SWGH) joi Ol albdS b ol abdS piaw Lly cpl 5
(Sablani et al., 2003) .l oo walyd |y i Ol 5 Jpamee losad Mg Sl ¢ ol5jcSad A]3 5l odlitl 5 So5elgytun

(e CulS Lo )3 g i Cagbo) Gal3El ) ey g 00 e (bjSed ald (b Ly Ol (ol GBS gt
028 sb 4 g arlil B uld S dsdce s @le cupd Ol Tm 3 d2ge O s (IS Gk ) ol i
355 IS LBl o 1S o g S gao il ne sl S s i Las 13 g (g Caghy I3
(Al-Ismaili and Jayasuriya, 2016) ..ib oo )5 1y ol500 J8las a

5 5 3,5 b g siluie Ll S )3 by o i 13 J oslizal b g (sailabu S ladlia >
AY B YY dgus Wilgi o aiVle &S gyob 4 sl S bl 0 (65)liS dmwgd ool 5l iy Wilg oo jSal) cpl ol oL
Akinaga) bl Mo @yeyie ya clil 4 Jlo 15 K 05 OIA 3905 U g s (JUbgy ilxius 5| @peyio yo il a1y Ol caSo yio
58y o o s dpdge 5 BS (g LSy e lsie b (Bl )Sal) Sy (gl 5 oloiiy b dimgly o (etal., 2018
VI jlade 4 dg b sbad 5| 5YL (oS job 4 bu, cuiS 5 Ol Bpae (6y90,40 «odlaiiny 4 )LSS pimw ;D 45
oo . Ahmadinik et) (al., 2020 s )5 i)l58 5L slas ;o kg/mP VY b awslie ) o LSS it cutS lage (ol pkg/m?
i 4 )LSs w50 93 by yial)l Slss il slad 3 sor Jolos (6,135 15T cuglel VAR o) Sen § S (shas]
9ol ol Sl cye By oap & adllae cpl 0 S lgie ] Gl § s Coghy dod b ol g 4 )
& ye By s bamgio @l (oll py ab a8y 55 5l (Glad b dnlie 5 (oolgiiiy 43 LSS s 3 ooy Jgease 3)Sles
39 3 Flosee VITY (o3l )Ly s )3 @y 35 5 Lawgie g 59y 53 yieskes YAV (Slllae 095 Jsbo )3 jb (sLad
3 ailigy bawgio g 59y )3 sasko YIVE jlo sldd )3 cutS 0y95 Jobo 50 by oS (o 5l bansgio ioman .Cusl 00 (5503l
slaalllan )3 WA lSan § S sdanl 003,8 (B)15 o) 5 Stesdee VIV Jguammo (o0loiiy 42)lSs s 13 ol olS ]
Solite Sl b S5l 2 i B 13 355 (solaisiy 42 e 53 ooy ol T i Sl 5y 4 o0

1. Seawater Greenhouse



(‘:w.é’}’— u-olc) VF+0 o N b)w QY 8,9 Q,‘,j“ Jl&gui oludsy  AYY

» \\‘"‘i‘\ hen ¢ S5 grenl b Gl 1y gl oz, 3 bu, olS o 5L cglss 390 I gxe ¢ Buios ol ¢ as sy
Gshl yb pis aies |l ailjg) pous bawgie g 03905 (b)) 395 (ol 42 )bSe i 3 S Jeily )03 (sladllas
33505 ()13 j9y 53 poske Y101y (ool 2 )bSe it

GBS (659l S 5 g lsSe olgus 53 ey (S s Sl WIS S ) g ol b Ban ly dimgly ppien
Gy 1l b sl SIS (oS 5 48 ol s gl 5 15 plosl (HDH) objcusb - olicagh g 1ol S0 b ol
ols St g 25 Gblio ;5 cutS ogllas Lyl g cyed Ol lojen 55 gl k5 LS 29y Ko abjcash i alicash,
(Zamen etal., 39 ogsde 43 FO L ¥+ Lys Of (clos o3l p3 caclo p i Ae BY+ 3900 g cud )b olie a5 (gy5b 4
Sl WIS Clxio 5 ()l ey & oo (Pjcugb g mius S (225 (bl 5 dmeg K> (i > 2023)
ol ol LS @l 50,8 gy Ty s (Sseliazge s JolS (g3l Jdo b olyen (55l Bpmn (siloding 5 o W gm0 sl
L 39y ) aepesie 2 jlake Ol pSolS YYIVE o dige (5)5 bulyd 0 &5 (ygb 4 390 ey Ol (Y 2 & 3B s
[(Sarghini et al., 2024) 54 005 A5 59, )d CelwlgehS YEIVY (B yne

2 3k g e Juab g2 Aol e 3 5 il Y guae (s (ETC) Juamee (305 o g KC olie duglie i b glaslllas
sl g ye olS 3l oolisl b g Jpao 3y 50 welins (650 0T )0 iS5 (oo o ) odlisial b glail e (IS Loyl
i polis 3l s ol A5 plos] LSS il lgn 5 g po b8 5 olS £55 b (sl S5 A b g g pe 5y e (5,50
Jad 5 olS g9 4y Aty yio Juo OYAY U YFY/F o OV guasmo 55— puoed 5 yio oo YYA/N U Y5/0 Dol 0 a g0 5y e
P Ot S 5 Gldinre Sl Gres GxSl 2 (e ot Jhe St dnegi (b))l (gl > (Bastug etal, 2024) adl o
DS I3l g O e o e & Wl (385 b sladie b (ol alsdS plesl ol llas b gy (ol slaalls
5 ohelS Gjlate CulS 4y Cand AT 29 b1 (650lS b ] Bpme o (g)gb 4y ST S8 Sitt ol (3blis 3 (55l
{(Barzigar etal., 2025) sad oo il 38l Bjlaio (glay gy 4y Camns YOL B Yo 39 1y Jguamo 3, Shas

5 edygs 3l 5 oolitel b el Clay (iluinpud sl (slp (o330 Juo o (b)) g drwgs Baa b (s (b
G 5 oolBl (slaodly Sl BRI L y90 (e o el g T 8Ll sl sl po aiz s ) odlitl Sl )
@l b oliwl Aspen HYSYS jl3dle 5 53 aul)d (gjlwdnd 9 (gilodsej] ezmen § Jlo o Jobo ) ol o5 ol (g5
8l > o L (e o B0 +) SarsS G5 (glyy S s (b o 1) 5SSl o (gll> po iz o ol Lt
8L > g b (aye yio Yoo v) JSy50 SIS (el 5 05 g coped Sl sl )3 2 ¥ g0 g 2o YV s yos (6 (655
Ol SIS 0l b clize s (6531 5l @l Billae gy Csbio )3 3 Ve 4 Ol A5 ape 20 WA 00l y53 ool (65 5]
.(Oskouie et al., 2025) sl

Lo 53 lgp (s Cagboy (il (Slive g &7 (ol S g )1 Jool 5l oS L pol (gl ) bl ol 2
OHbaS il 5 e (] ailtie culS lame (S (silo e @ Cod ale oS o5l 20l kit @ Jpae cuiS
Sgml gl 5l B0 oK dlos | calisre (slaolSiws (635 )6 b Jgazwe Ay 0590 JS 30 o yd e U AL 4o (glod o Cugbs,
Ol Sl Bt cpl 5l Gas .Canl 005 )3 a8l uyde Cas i (6550liS 0uSiily Slhuios S oo o Lod 58 <ljpan g
2 ol Blize polis b duglio 5 (10> Ax 5l VL) Eludl s 4 S35 1sm prasd o) b oo S Lo 3 0lS ol Sl
SWlls 0)93 Sy Job 3 & Wilioe B)leie (AL Llps wile Jgems (lon (i Cusby b ol J S cuitS slalame
ol 0as a3 o 4 oy, olS cuiS

Loig)y 9910
A GRS b 0y Jled )3 @Bly opde i oG (65y9liS 0aSLily 3 @l (Sladod SLS dcgeme Jre )3 pol> yimgs

1. Humidification—Dehumidification
2. Drainage-Type Lysimeters
3. Multi-Effect Distillation



MY 55 19 od Cugby il 2S5 gon] g (o] (g3 — ole)

3 b el gV VED dgas L) o 1 glasyl g (80 ds 3 OVNY Sldlss Job 5 Jledd do )0 YOIVY Lldl s (5 e Claise
VL a9 )3 I (s Cagh) Gl L (ol SIS wiges ciS lame ailiie Jgazme CuiS byl b sbul & Cond Jlagl ol
SISl 33,8 8] Sl s Al 4 Igm 48 5 (led Ll J555 5 Siigul ) Sl ol Lags 1y Ae
iz (s o b (SloolSis & Joato CuiS e 2l 5 S (slyh s Caghy 5 o3 (65S0]ul (sl &
lodls (¢S50l 03,5 3055 lon ged g Cagby ded S liass plo g Jiswd (69515 (b pae ol w3485 (6 S0l
S 13,5 b TV g 5 S 0ky ©y0 gy (i b 4653 V0 3 cogasso (pl 3 Iyh s Cagloy 5 o>
S5 cuiS e Jobis 1iome Lo dus )0 (l5en job &) plaie g yoime job & lgn s Cughoy 5 Lo Jolis (g9 (slrodly ¢S g
Lusgi 00 o gon cloodls 5 SleMbl 1 o3l Cusl 1S5 45 pjY iy o0 b (eld g b lao B S Lo Lol
Sl g anlie 5 sladlate (Bly slaosls > 8> (l38l Ban b dalages SISy 5o )3 Glejen ©)g0 4 5 alie Cljreds
285 )18 slaie adlllas 55 5L3 39

Sl gl o153 Loy 5l alllan 3 ol SIS (38 Jao S Lo 1 Iy o oy [, 5 a3
GBS ot e (g2 bulpd (silodnnd )3 Gimody cnl ali2l losygly Sl cusl oad ool ialed N S5 53 oS s ©pge
b Gl g g ca Sl £ Syl Sl il edlisl o 15 09 Seigul gl £ 31 sl olSwd ) eslatal ¢ Jols
o e cpl il Ban a8 Lol b e 43 b cou 1 1) lasme cpl 0 len slod (ol GBS cutS e ) Iga 5
2 ol blze polie b awlis g (10 A 5l 5YL) gludl do 4 S0o5 ga (s Cughy b catS bzmo 13 0lS ol 5l lys
Sl I3 B o « Sogul gl g9 Loyl 0w sl 03g) B)leite SlaallS Lyl aile Jgeme 0 J S cutS (slalarme
Pgeiise pun |y Bap ol ez lsa glod

S Olgie & buy g (Lamiaceae) Wiliss o 51 (Ocimum basilicum) (b, pols yimgh 13 cusS (gly e olS
S5 5 591) hare slagpsll (ils L 4 (b ol 095 00 A LS (e pulpw )3 slare 5 (291> 0siadpab 5 e (LS ]
(Ozcan etal., 2005) 51> slos S 3,)8 il g iligs ¢ 29l ¢ 21ie @lio )5 (Jgtumw 9 JoSogle o (Jo559! cJglud ailo
205 o guio Jlplo g Branyy Sl s i 9 39 0 030t (65 uilsl g 0288 gy 0l e 4 o 55 Bl
2 9 Sl Cawgdiughy LS gia (b A8 (0 Ad) (b sk 4 yras)S deri g prs)S 3l 3 g Canl Cungdle S oS
5 ol A oo Ll )b b oS (pl il ogllas (5)55ks (Labraetal,, 2004) 3> gy wdby Vi (o Caghoy b (ololae
= o ity o 4 oenlila B Sl 4 YU (g ity 5 solatBl g olisS 0 093 (S Cow (glalaome )3 uslio 1)
Gileo imgly ol Slallas 0y93 sbl o ol Shmgly sl (b ol Ll LY il e cuslio O Brmo LIS 5 5y
1ol 5 ol gl 51 o S 000 &8 A5 atb S Jlai 5 Jguaseo el olog b A5 @ Lis claaigy Jlisl oo 51 Jods
Aolosl Job 4y VFoF Lo olo 3]

‘_;wl]ao 2,93 5 J,m CuiS du@)u 9 JA‘,A R Jg»

&,U Sy 8,90 Jol po
VE¥/ VY. S cwls
VE-¥/ A<D O & L o)
\\C'\G/'R/'/\ J}aam C.'ai':'))_'v

Lo 93 )0 g IS )0 S Gygo 4 Gimgh cpl 5 by Jeaste culiS sl odd 03l inles N JSKS pd oS 46Silen
by oy Bylaia SIS S Lo 5 ol SIS S Lo Lol oS (lioma

5 &lin g0 4 olS JalS T 5l el G b eyl gy 6ylel o33 Jsb 3 caiS slalasmn 5 6bS (ool clles

DP9y & O e 5l 2)0e Ol Jlade 5 Jpame o S gy s bl 0 oS SIS @ cdpdy Gyge e elB S gy 4

o1 (5 ySojluil &ygo 4 (25 b )bt 4y s SB gl 25108 o) (o)le] Ol 2 5 035 el (59 e Vg ,See

O palis e 285 118 (il (iaytelin 5 oo slis 5 0 00l Ligos S I Sy 50 4 pte Byl Sl ealizl L

3,5 b lig) plaie Cpe 4y autS 0)90 Jobo )3 alalS I S ye )3 eolitel )50 (6L



(NQ},{— ‘:O-LC) VFed i F D)Lo-w DY 8,95 3l ! «Slﬁgui oludss  AYYF

Jyame Cuis g jlw)bu olRiws .Y UG

dgi b cudly algs olS > Slos ‘hgleg9d1 3 oy sy ol il Jgame cutS b 0 la (ggn sl gralb s
oglite «blata GMIKIS S (clilagoma 5 5 (slsd 13 (g5 Lanlyis b adllas 390 SIS S Lasmo 15 YU g _susd gy 45l &
3,Slos wyp jekaie bl cpl b adlyy dalllas 3y90 cuiS slalazme 3 0lS 3, Slos wyp gl gl 0 11 Dg Salgs
slod b gl 3 ladiged (6515 5l g o Wi SS9 W32 5 g ol 655 Aol paSls g el (i ) 3 (v oS
K35,5 )18 byl 90 Jgame S 8590 bl y del Cuwd dy el VY e 4y ywgrddes 4> Ve

Llod 5l oslitwl 3y90 S g 0 43,5 a5 13 0LS ol 5L o5l len 4 b llS gLl w40l 4 an g5 b ol S5 a0 p5Y
3 29390 oy Ol @i 5l Joamo (6)ll jolate 4 .03,5 Jlai o oMol (gt Caan ogainl SU e il ISike (gy9
S ,Jb] s ool p cuload Gl Y Jaas ) O] S Olasuin a5 1505 edlatul Lwyde Casy oSl (gj)5liS” 0aSiiils
32255 08 YV Lyl (SAR) s ol s ol g ytosiils 32 osreogSiee YWV Lyl (Bc) ol (S0l colam o)y ol
dl.hu] 95> 9 3)—.‘5@ )‘)3 C2-S1 09; » d)’)}LﬁS d).«ao).la.' )] u] LS"\""‘U*L’ le).g (\N“COX) 0»515 J:’.? dww U»Lw] » oS
bl o caslio Ly (55,9L8" (sl oS 0392 59 oS

Jpao d)lgj S a3liwl 390 of Slasuin .Y Jgaa
HC03 S B NO3 N(NO3) S04 Cl Na Mg Ca EC
(mg/l) (mg/1) (mg/1) (mg/l) (mg/1) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) | (dS/m)
VWYY YA/ NAR o/¥ o/¥ Wo/Y FA ov/y ¥/a-. SIAY AR \A% AYA

SAR pH

oy oD (65,9liS 0aSiily Slaind as yio S cpols dalllas p3 by ) olS Wiy caps IS ) odliiwl 590 CuiS yiwn
2 egame i i awd Sy Gl 03 )5 BT Jgia 0 ez Sygo 4 ol gb) 290> 45 351 pg) (s 2Bl L ape
Ao 5 g5loodlol 51 s 9 25,5 a8l T slge g  Slows 365 cuslo 3l (g polio b ylas 5590 S5 51 wlio Comnd S 5 o Connnd 102
Olasuie Wb il g (650l Jous g95l 5l eolal bl lalS 51 Gy 5 9 b ool S balswe 5l Sl jlade a
Buas oS polie (SB slawd Glastive s )0 &S (6556 4 Cuol 0dd S Joas 50 Lidgh cpl ) odlaiwl 5)ge Sy
2 el Sty yslite & 535 (Sl () Sty eliss 1512 DTPA syl (g, 5l oslinal L ST
e i > g (FC) (oly; byl s> (S) gluil do e J1 S gy 3905 (e cGigR (nl > Jgatee CuiS 0)93
2 (PWP) (8503 dais a4, + /Y jLid )5 (FC) (ol); cud )b s 9 )5 Gjao (6)lid Sloao oSiwd 3l odlawl Ly (PWP)
W0)8 i 5 VO HLis

1. Diethylenetriaminepentaacetic Acid



AFD e 55 1 19 omd Cugy pi T 2S5 gon] g (o] (g3 — ole)

SB Gugb, 3gas g 8L Y Jgaa

Soil texture pb (g/cm3) 0s (%) 0fc (%) Opwp (%)
Silty loam VD Ya/AA ya/aa VY/¥Y

SB o bows Olasuin .F Jgoa

Total : : Available | Available | Available | Available

EC N N-No3- S-So4 Available | Available . Mn Cu Zn oC

PH | Micromhosiem) | oy | (Kg/ha) | (mg/kg) P K A
(%) (mg/kg) | (mgkg) | (mg/kg) | (mg/kg) | (mgkg) | (mg/ke)

N4 VY'Y o/ SYIN \& \WYW/EY Va¥ Ve A1 \ Y AN

cutS laee b slad )3 0l 5ySojlul s slayie))l o bilyy 5 LS Gl (plolid jslate @ Sl iagh 5
SN (5351 )13 stme 5 Slyssis o3l i 9 5038 51 o sialyly (650 8b o g Sl G5 S Lo 5 Blate WS
Jels 33,5 03zl SAS Jljil o3 L )3 i)y el g (Stsar 5IUT 5l adlllas 590 S (clalame 13 olS o 5l 0lio
oo dges (55030l 1) Conl dtanly 503 pite 4 puite Sy &y oy plgie o Aoy 4T (o)lel ol (613l (Sianron
piione) dlatly £95 5 005 e sl )l )l 5 ol e 93 (Stuan (s 3 00l 3)90 (slalxo I (S (R) (Sror
bl ee 3503 (05 it b o8 ke Sy (osSre b

Sa 5 lly Jio) Ll @ iy il g Wog,S 1> (Sile gy 2 41 & Cel (g )lol slaJie I glasgarme T puilly 5L
Sglito (gloog)S sloySilio 5l 45 wleiiso ool 1y (ylol cigasl Guilyyly T Koo Sl & 3l (09,5 iz o b 09)S
bl g lyly Jobos 4l S oo plo e Slagdaw 3 ) ©old5 cnl G35 s ine @i )3 g 0303 H8 awyp 390 )
O Mg 3l (oS ol Sl p cutS buma 13 g s Cugbs) 13 Jlie (5) 20y Jlane (slw 0 &S 208 g0 Shaalie
iggS dele Sy (uilly Jelos |,

g3 Slaadl
B catS Lo 5 Bylaie SIS S Lo (slid > g CuiS 0y Jobo > ok ca &l slop (sled Slpusis

Gl o 03y Gisled ¥V S j0 e

T T Al dlalr T ol wlalr T b glad

(31 5k 149 shed
=

1
\
\]
v
¥
3
7
\J
A
]

s = == 2 2= = =

Fo¥iATS
FF AT

Wet/ehled
\E¥ AL F
X INIR
Fo¥leA
FoF/eA
FoF/eA
FoFieA
TR IR TN
TRIRIR
TRINTIR 4

- - - 5 = - e = = &S S = T &t T T = & = "= - = = = =

J WY b),b )D l’.&: d'.ob 43‘)'9) Q,M )‘39-05 uY JiM’

1. Correlation coefficient
2. Analysis Of VVariance (ANOVA)
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