Olpl S sgle 5,505 rwaogill

R

S 30 OF )l sl bsy 3 olS ol pS i allio jae

TS 9 69 bl pd 50 SIS HLs widy sl sy (B p » ASN-320 Ldl> rgwgib w3l
°a.>.;.a=L;i sl ‘*f)%&,o Lo, "le.wgl Ol fsbbl)' Sl s\oéljéj,wyo > o
).:).u Kisls (S (5"""&"9(" 9 ﬁyl.c 03; )LQL....:‘ v
oy oSl (S pwaige 5 pole 09,8 olewl ¥

P Kidle (S G“Wﬁf’}]& 05; 6‘)35'56 : il ¥
oy oRsls  lel pole 05,5 Jesils

shS

oSl S pige 5 psle 09,5 LS 50 L5 wh) slagasls 5 ASN-320 ilr 5 osilh 3l (s psbite & bl oo
9 IV i) o3l pgwgls 5l wog Sjle 1,95 0 I 2l S5 du g 98 dn b (ol MalS' )b B yo g6 iulejl & jgot 2
sokieds (e iy o # g YO V) glisil ojlae (608 9 (FC a0 Ve LFC w0 e s FC L FC any0 Vo) Cugb, (5559 dmayo <10
oL 5 Sy gl o olaai @Bl jlad iy £l Ggzmen (s slaa L (B ol 9y » ASN-B20 LSl sl 5B L)
o0l (g5 ol sl ey 5l (B 6yl gre ssb 4 ASN-320 L3l gwgil Jlasl ols (lts (il ly a8 @l wus )5 6 Soslail Jds IS
155 5 s 5 5y olass cigr £ 3 ASN-320 3l sl cilisis gola o ol Sl 31 a5 (g 5body 8l 41,5 il s | (laililS L5 o
Cobae (59) Susb) 9 3 pgugil lite Sl g olo i ()lo gne Dol s 0 gy Jleio mhan ;0 a8l JlaB (g9, 9 oy So Jleio| s
a il s 5o aig i)l (59, 5 o yd S Jloiml s 0 S ol (5550 5 Cugh, (D3l ngwgil bliie SIS izren 9 Sy
RO TPy P I - IRV

GRS S (558 il g 1S Cush sl Slods

Ol 5 o B 5l (65T olr Sy Cugly 05033 jsliieds bz g lge sl eoliil (S 5 Ol psle ;5 505 slass, 5l (S
LS 5 3l juga Slge 00,5 Bk Slge (ol 5l oolaul alawlgay wilgs co ¢ susb, (S 4 bgyye OSLEL 8 lge i j0 a5 conl (g lal leadly
o0 (3lule) g a5as dlge (nl )5 0ud (65K Zugh; ol 0guaS Ll il p3 o | O (65K 5 L lp (VL el o5 aten (50 b
(Y0 o), Ken g Sahiny 5.5 o )8 oL oolatl 550 4

S5 45 W0, 5,155 g oy |y 53wy 5 S 50 O (6,15 ljee 2 ey cikisie polie 235G (V1Y) ol S 5 Malekian
5 S pacd 350 .0y0,5 Wlol S &y sy duoyo Ve aS vl oy Gloj olF ol wils Ja—amme g ails 50 59 caBls a8 o5 p mha s 2L
2 Gl S 59,V 58V 5l 50 Ay GESe 4o p S8 ¥er 5 Yo vV e v 20) 200 A L3l g yacy il polie 536 (1TAA) (5o
crge 3 yrgms yoly 5,115 a5 ol Lt sl gl inls 8 ey 50 oSy albate ;o 1, (sladsle &3 ol o, o asls g0 Slas
S plyd 9 Spphe alh (S pp oalh Jeame b S g (ol 08 S ol el Qlge ASu SAS (59 <0 Shee (e (I
RS T YO ) Gl g a5 Gy £ TV 1) (bl 90 51 oy L OYA) )Sam 5 (60050 e 0,8 gladgle o3 50
ol 550 L duglio 10 59, ¥ (s lal 90 9 3z e )5 T 0157 A5 Wins; i @ Dl oz (S Sloogas I (S (e
S50y 0 ,8Slee Glizl g o,See 5o Ll (YY) o) Sen 5 Rafiel 00,5 5,lol Gl ;0 0o )0 00 4 o035 b o092 a8 0 o 3, S0
253905815 1) Ve o1 lgl il pga oy 0018

bsgie b S 50 10 sgam el & p50a o ciS ) s 5 sulise oy GloystS loges (slacs s et 51 L5

reza.hassanp@gmail.com : Jseus oo gs Joos! *



Olpl S sgle 5,505 rwaogill

R

GRS o L wly sl ey S » ASN-320 uél}fwyb).ub ey ysbiie 4 Lol aadod [ all ce LS o 5 Ve r dgas o ,Sles
0,8 Lzl 550 oRiils S cwdige g pole 0,5

g 9 dlge

5 5 5515 alefT ool m il ¢ i ol 3, Sl SIS sntiga 5 gl 25 ot Sl 3 ekt
53 8l 5l Jl 55515 s ol 950 S 5o 1S5 4w by O (659 5 Cusho) ASN-820 Ll gsili ;3516 s b Bolas SLlS )b
S5 pous ,5:SB g FC uoy 0 Ve LFC soy0 ¥+ gFC L FC woyo Ve mhaw 50 10 Cogb, poo 9551 ¢ 39 oy +/0 o + Y oo o 4
SIs a5 (55,9laS 0aSLiils as 50 (5 e le Wo e Boe ) Badod plonil (sl 5L 3,50 S 390 Jio p Giejemd P g VIO )l 4 o
5 sk, gl 59 (03l gussil mhaw a) anlllae 5550 Glojlot & azgi b0 T 4SSl fle g Guier o ) S99 (5590 5 (5 g 8L
8,5 8 Al slagSiw (555 g eolel AT OF (1S5 A b (558 gl a

V 17 sga PH (glyls Q3o 5 gmgil () .ol oals (659118 ¢y 5y oKl by pole Slidsd 35 10 0 ASN-320 il 5 gugil
03,5 o il 15 g A5 oo iz ol 555 adgl 39wl To v 035 bl 5wl ol Al o Jlow 00 ST 45 5] (6B le 3o g 0052
Slosel g HO « COy 4 o sy il s gurgili S o ombans iz |, NA* 5 00,5 (g5l |, K* 4 cul 4t 54 (COO™) oS 30,5
Aled gad ol drise Gy Slilas 4565 o g 00l 450

03538l NaCl s jlsiio yuy alasl ) TSSEEC* 10 Jgo,8 5l oolizasl b lal a5 g5 &y ol 4 S 50 (5,50 calises zglaws oloul ago
Sl 415 0,50 EC 5 el p3¥ a5 S jladie )] (59, 31 s ol s a0 j20 3 puios) (om0 Vo g A 8 F LY aals (o gLl o,lac EC g o0
ol o 33 uiogsd e BC g iy (Vlg (Sl o 2 Jslone el JS TSS L a8 50 () JS2) el oy 955

14 -
1 y =0.0068x + 1.2221 R
R:=09963 .
—~ 10 N R L .
I
8 e ¢
= 64 LT
o e v
w4 PRt
2 u
0

0 200 400 600 800 1000 1200 1400 1600 1800
mg kg soil

Ll o lae EC g ous adlil (Sod e oy alal, =) S

5ot ooy VIO (S Sl colae (sl 00l Lol & jg0t 5 003355 dsline BC o (sl 515 9,50 Sad oo oS 1l 5l oy

S 50 b aglals g5lol (ol .cd 5 )18 olS Lzl ps el Ol L alo o Jlez 50 sy ierjows & (S Sl Colan (gl g alo 5o 90 50

olalS (y59 992 + /T FC- « /Y FC 5+ [V FC-FC Julis 5 ohsh, o jlos a4 az g5 b g Glae )50 Sod )b abais 0 S5 S39 Cughb ) polie idls

Sl > 4 a5 S50 30 ks (05a3 ()39 L Gl 43 595 99 SR g el sty (0d 53 Sush palan (Vb a> )0) gk, polie cnl 5

s L ok 5 aslizal L FC s, ki gl gl oVl o (339 4 b o 083381 p3Y s & ol i, 1555 50 s, oo
A5

oS ol el Lol waigy gl Jre 03y slo a5l S IS L i 59, ASN-320 Ldla il 13l oy jolateny

nie plas )3 5t il el B S s 31 s el by G5 Sl il s 530 i) 0,8 (5,uSo3hal by 5 (L 5 o5 o

(S5 a5 ST o § 5 o sior s s a3 el 51 oolizal L il 5 03,8 AT 5 Sl il sl o

2



Olpl S sgle 5,505 rwaogill

R

Okl o S e 6 Sejlail (gl 0k (5155 5 byl o aigs ples 50 5 Galesl (sleil )0 55 Sy oo o I (3155 Bl b s 4y g
S (S elul lBlas jebay b lals sles Sy mrhaw 5 (Wil 0 VXY (2 lal BEST S o5 Dl e oll) ol oolasiul (oo ,ads 321 51 iulesl
Sy dw SlalS e 5l jslate ol 6l ol (5 ,.505lail Model; Hansatech CL-01T, UK is g5 olSiws 5l solizwl b Sy Ldg S sls
SPSS l31e 5 s Woooks il s 40525 k438,55 55 5 gty e (g5 52 5 Sy 1S ol iy il cpnfibos 5 0 Al asily anoss

A oolaiwl wsys iy Jleio mdaw jo Sl g5l 5l eads 6 S o3Il slaasle b Slis slanSile dmslie sl g pll

Ll 0ol &l GRS L3 aly a3l (S g 6590 9 Casb «odlr gugil Jl il jlg s ) Jeaz 4o

Sl LS al; slagasls (B p 6y9h 9 Sush) « o3l pgwgl ST Wb)ly a5 -V Jgax

Sl 5l o
Jbo S asls  Spphe Sy ol RN Spels)  eoljlaz e
AYY 1S vy VEYSET VIYAS” RA7AREW Y 3l gl
ISV AR AFIFYVO™ VEFrT YAOY/ARE™ \ Casb,
VAN TS e VY ar o[ FYMS FAFYA™ Y )
Vo oo™ Y/ NEnS WALV FEEOV A Spt x Zugb,y x 3l gugils
VYY" ey ViEYOmS <Yy YY/VFEM Y Cugb ) x L3l gugils
£/ov"S e V/grans AT VO/B1AM ¥ 655 % D3>y gugils
Yo/fy e NN ANAR \WWAREY Y Cusb, x (59
0/%) oo A3s “IYYA VYIFEA 2 Saleyl sl
YSIf FIVA VEIY \Y/0 Yo - (1) &l pss sy

Sl gre BB ey g ao )0 0 9 ) Jlaiml mhaw jo o Jxe oS 5 4 NS g e

&g elai,l
doys Sy Jleil aw ;0 G £li5)] » Cugl) 9 3l pgugil cilidie polaw (Lol Dl aS sl plas (V Jgaz) ouib)ly 4528 @l
ST eizred 5 (550 (shol Jilog o cme o yo iy Jleial s 10 Cughy x (658 9 Cugh) x (658 x L3l 9wgil e ST izrang
a3y Gl e VAAY) oS g Al-HAMDT laaiily b mls (al 9505 jl3 e 5,98 % @3z gl 9 Cugh) x 03l gl Jlie
2 Sasb) 5 Sosh 5 @I pgusl it ol Blite S :lle anslie jo 0l Cdilhe dojs /Y us U jenly cile IBIL L 2,
CIVFC-FC) ugb, Jgl aw 5 (V AS/M ) (5,98 Jol rxham g (59 0o yd /0 03l pygmogil Jloss 5l aign glis )| o yiiton (¥ JS2) w5 gl
p9° gk 5 (£ AS/M ) (5505 pges grlas 5 (39 20,0 yuo) L3l 5l Jsl o logs 5l gy £ )| 1 y2eS 5 (o il FYIPF) el ooy
A Lol Gialil 51 ol s 5o wigs glisy) yiSTam 5 ol GDES1 ols (lis b (e sl YHPS) wal costy (+/F FC—+ ¥ FC ) cusb,

RN NS FRTR WS

a8l s

ir Jlaiol a5 gy 5 s 5y S s 33 il el i o S0 45 813 5 (1 i) ol g 41326 ol
omesy Srae S0 aBle a8 (Il (e (VOY) LSen 5 LSde sl asdl L mlis cnl 0,5 sbml (5l sime glas aBls jad (g5, 0o
95 S5 x D3 pgwgl g Cusb) x QI pawal 5 Casb) X (6)9h x I gl Jlite SIS Gizmen 5 (50h Alise ATl ciblla
FC-FC) sush, Jsl mhaw jlos 1 alus ,lad oy it caBles jlad (g9, (susb) ok 51 5eSilos dunlio 10 09:5 lo cixe glds by x (5 )95
sl las bl (e e O/IFY) ael Cawsas (+/§ FC--/Y FC) ok, peo aaw Hlag 5l ddlus Sl e g (e e PIO) dol Cawsds (/Y
235 bl aBli s 3 (gao )3 VAV Rl (fush) pgo mhae jlend 4y Cad Susb) sl s jlars jo oS

3



R

50 -
a
45 { 2 a ab  gp B 1ds/m-Fc(0.7Fc-Fc)
40 1 [ b b b — 0 1ds/m-Fc(0.4Fc-0.7Fc)
H ¢ o ol o & 3.5ds/m-Fc(0.7Fc-Fc)
- 35 1 G e 4 LT ™ 3.5ds/m-Fc(0.4Fc-0.7Fc)
3 30 § HHdeBldefsE depffdety e ] o B 6ds/m-Fc(0.7Fc-Fc)
& 251 B : _.:E_.: 33 E_.:E E E_.:E @ 6ds/m-Fc(0.4Fc-0.7Fc)
o 20 { FEiee o e R 4 EoTs
= mnna "4 hriy e e b Lo,
o | HHew by - i . Ak
= 151 Hike i 134 i . L
10 | HERS 13 N 5
HHHH+ e e i 4 i
0 .
0 0.5

() véq'?zﬁ.r“?“

W gli)] p Zush) 5 5 5% 5 3z ngwsil flie ST Ske anlie - IS0

S olasy
Sglis S olan (95 w0 S Jloto rlaw 10 Cuglo) 9 o3l gl il polaw Sl aS ol (lis (V Jgaz) (i)l 42520 gl
X 23l pgwgl 5 Cugly x D3> pgmsil g Cagb i (6558 x D3l pgwsl blite SISl rizmen 5 (6)9d At DSl g gei slml (gl e
oslazwl il yo olF al ) sla el iol38l 5 i (WWAA) (K 5 (5 paed (350 (sloadly L zuli (pul . 0u0 )55 jlo sixe Cugho ) x (5540 5 (590
1O 3 prgugil jloss Sl oS Slass o i 5 Sla (59, DOz gugl Alie polaw ST Gl dmlie o 0l Cdilhe Ol pgu el
A Cd 2oy /0 Gl gusgil Hlawd 10 a8 ols ylid gl ol Gy (0021 YD) salis [l 51 5y olaws (s yieS 5 (dae VFIA) J39 duoyo
g Hled 1S ol o iy o5 olasd (g9, sk zokae S Sl aunslie ;00005 slml Sy olaws 1o gas 0 VP iuli8l sall jles
(30eV V1 #) sl ooy (/E FC-+ IV FC ) ugb, oo ahaw jlass 51 5y slawd 1 5iaS g (302 VY/0) awl cawsas (+/Y FC-FC) b, Js

S el
3 pggl blite SIS Gizmen 5 (6505 9 Cagh) 5 D3 pgwal clite polaw SISTAS Sls lis (V Jg92) (mibly 4528 gl
Solosine Dolis I mhaws (555 o )0 Sy Jleil mha )0 Zugh) ¢ (5595 5 (5,98 X L3l sl g Cush) X I ngwgil 5 Cugb x5 )5h
Spbe jarle g olS al, sl azls oli8l 5 s (WYAN) )en 5 (5 paed 350 sloaidl b iolesl ol 5l ool cawsy gl 20,5 sl
(F JS2) Syl Cush) 5 658 5 e sl ilide sl Blate I eSile anlie o )5 Cillae Ol g yady 5l eslizl i o
el Cewsay IV FC- FC ) cusb, sl gl 5 (F ASIM ) (558 poms gl 5 59 90yd 10 3z nsussil Lo 5l S whaws (2t
p3d haw 5 (F ASIM ) (5,95 pgw s 5 (39 20,5 y20) L3 p9sil Jol laws Lo 51 S s (505 5 (e ol YYAFIVO)
ooy TVE T3l 51 ol 50 5 s gebans ST 5 Jolas L3S ols i bt (ppe yio il YAS) sol oty (+/F FC—+ Y FC ) _tysb,

s ool

Ol Jdo S et (59, 9o )0 S Jleizl mhaw 55 Cosh) e ol ST as ol (L2 () Jgaz) (uib)ls e mls

Tobw izmen 90,5 bl (g)lo gime glds 89 IS et ll (g9, wopo iy Jleiml mhaws jo Cush, x ()90 iz SISl g 0,8 ol (g)lo sxe
Sopd X P sl 5 Cusb ) x QA gugil g Cugb, X (5)5h x L3l sl blite IS5 (6,50 i ol § LI gl e
= IV FC) usb; pd gl slasd 51 Jedo)lS (el (it Jdo IS (asls (59, (usb) zokaw 1 (eSile aclie ;0 1050 5lo (ire Dglis
S eSilee duslie 10 (VY/AR) ael cawsas (+/Y FC-FC ) ugb, Jsl o jlosd 51 b IS aslis o ieS 5 (YVIYO) dl cowoas (+/F FC
pom g 9 CIFFC—IVFC) (2usb) poo o jlod 51 e ddg IS (asls oy «Judg IS (amlis (9, Cush) 5 (5558 alike sl Jiliie



R

(Y/0 dSIM ) (5,55 pgo mhaw g (+/Y FC- FC ) ush, Jsl mrhaw jloss 5l Judg S ol o 1S 5 (YY/AY) sl oy (£ AS/IM ) (5,5
Clo g 0 1y o, AT aoli8l 31 cpl o g IS asls aSTas 5 JBlas M sls lias ol L(VY/FY) vl casoay

2500 ~
1ds/m-Fc(0.7Fc-Fc)
2000 1 d m 1ds/m-Fc(0.4Fc-0.7Fc)
_3) f F 3.5ds/m-Fc(0.7Fc-Fc)
% 1500 A & 3.5ds/m-Fc(0.4Fc-0.7Fc)
Y m 6ds/m-Fc(0.7Fc-Fc)
< B 6ds/m-Fc(0.4Fc-0.7Fc)
£ 1000
=) | K
500 +
L 2
L 2
0 : L 2
0 0.2

(1) @3> pgugil
S phaw pCugb; g 60 9 L pgwsl blite S Sl anolie -V S

& 325 A
Sosba 105 o pxe Sy mhaws 5 dgy W] (690 X Zughy x 3l ysmgil Blie Sl ol (g ySojluil Bl sla S (e ]
aal Cansty CIV FC= FC ) ilo, o s 5 ()OS (5,55 sl o 5 (53 2y *10 il gl Lo 51 it €165 iy &5
FC) sk, e3> gl 9 (7 ASIM) (5,58 poms whans 5 (G339 oy 120) 3l pyggils Jsl s Lo 5l iy ela5) (2 e 5 (o il FYIPF)
5 oS mhans o yiion el 00 0,Lil (6 5lesd S 5 90 (o (g0, AV BN oaias jlid s (e Sl YEIFP) el cawoas (+/F FC-- Y
gl Jloi 51 Sl (2508 5 (pe o 8l YYAP) ol cossay gy ol il 5 5555 poms grhams 5 (S35 9050 10 @3z msgils jlocs
ot 5 s 52y FVE a3l 18 L5 s (e on sls TAP) aal sty gl 050 s 5 59 s i 5 ol sl g
5 03,5 IS JLs olS 0wl slaaslis (S Gl Bl s ASN-320 il 5505l (655 )54 al )l el 1553 (glond S 5 99
UlS (gogax b 1) glaldS L3 LS 5o okl O (5,50 wgllasl &l 51 ASN-320 il 5 gmgil o, JBlas 4 (g0g0> b Sugh, (a5 50

als

P
)JéLo.n o).;)lS ,uL o 6‘4551.{: s_;)b OLS d.w) LSLQQ"L'*’ 9 djﬁo.c R AYAA g_;‘ ‘L;Lu&u 9P ‘QL')}Q‘I" ‘88 ‘LS}‘S‘ Py ‘Lg)..a.oj uo}o
A=A ) T dlnl 65,98 pale) olpl ely; HlalS pole ale . Sis i Ll i cow (A-200 Ol 5 9) Gl 3 gus posly calizes

D ygel oz (S Sleogas (B (59, DA pgm pady 9 ikl j90 ST emyn YA g pmgie g T helonsl g ()] 0B (g0l e
AVY-AY e oY) YO ¢ Ll pole 4 i

Al-Harbi, A.R., Al-Omran, A.M., Shalaby, A., Wahdan,, H. and Choudhary, M.I. 1997. Growth response of cucumber to
hydrophilic polymer application under different soil moisture levels. Journal of VVegetable Crop Production, 2(2), 57-64.

Malekian, A., Valizadeh, E., Dastoori, M., Samadi, S., and Bayat, V. 2012. Soil water retention and maize (Zea mays L.)
growth as affected by different amounts of pumice. Australian Journal of Crop Science, 6(3), 450-454.

Rafiei, F., Nourmohammadi, G., Chokan, R., Kashani, A., and Heidari Sharifabad, H. 2013. Investigation of superabsorbent
polymer usage on maize under water stress. Global Journal of Medicinal Plant Research, 1(1), 82-87.

Sahin, U., Ors, S,, Ercisli, S., Anapali, O., and Esitken, A. 2005. Effect of pumice amendment on physical soil properties and
strawberry plant growth. Journal of Central European Agriculture 6(3), 361-366.

5



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Water Deficit Stress and Methods of Water Conservation

The Effect of ASN-320 nano-superabsorbent on some growth indices of Greenhouse Cucumber at salinity and water
deficit conditions

Mousavizadeh, M.H1., Zarehaghi, D2., Oustan, Sh3., Hassanpour, R *4., Panahandeh, J5.

1 Graduate M. Sc., Soil Science and Engineering Department, University of Tabriz, Iran
2 Assistant Prof., Soil Science and Engineering Department, University of Tabriz, Iran
3 Prof., Soil Science and Engineering Department, University of Tabriz, Iran
4 Ph. D. Student, Soil Science and Engineering Department, University of Tabriz, Iran
5 Associate Prof., Horticultural Science Department, University of Tabriz, Iran

Abstract

The present study was carried out in a completely randomized factorial design with three factors and three replications in
order to investigate the effect of ASN-320 nano-superabsorbent on cucumber growth indices in greenhouse of Soil Science
and Engineering Department of Tabriz University. Factors were nano-superabsorbent (0, 0.2 and 0.5% by weight), soil
moisture (70% FC to FC and 40% FC to 70% FC), and salinity of saturated extract (1, 3.5 and 6 dS/m). To evaluate the effect
of ASN-320 on cucumber growth, some growth indices such as plant height, stem diameter, leaf number, leaf area, and
chlorophyll index were measured. The results of analysis of variance showed that ASN-320 nano-superabsorbent effects
significantly affected some of the measured characteristics in greenhouse cucumber, so that the main effects of ASN-320
nano-superabsorbent levels on plant height, number of leaves and leaf area at the probability level of 1% and stem diameter
at 5% probability level were significant and the interaction effects of 320 nano-superabsorbent and moisture content on leaf
area, as well as the interaction effects of 320 nano-superabsorbent, moisture and salinity on leaf area at probability level of
1% and on plant height at 5% probability level were statistically significant.

Keywords: soil moisture, soil salinity, superabsorbent, water deficit
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