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Table 1. Information on ingredients of Zytonic.
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Table 2. Selected chemical properties of used irrigation water.

Chemical properties _;las olS 5

Sl el sl s, e e s el e o Quality of
pH ECys" HCOy SO~ Mg ca® K Na* cr SAR water
(dS/m) (meq/L) (meq/L) (meq/L) (megq/L) (meq/L) (meq/L) (meq/L)
5 ol
8.2 1.23 7 0.7 2.8 4.4 0.48 0.27 1 2.71 St
Fresh water
sl
7.9 15 114 34.9 13.6 26.6 0.82 46.4 412 732 S

Saline water

318 Bl a3 Y0 Loy s O (sl eylas ECos #

ECas: water electrical conductivity at 25 °C.

oslituls; g0 Ale Sl Olay (alnd Oles sas Y Jgr

Table 3. Chemical properties of used fishery wastewater.

=l e (WJS WL‘ e H S b Trrigation water (LI o1
h 2+ 2+ + + P W, Sol <«
NO3- Mg Ca K Na EC25
(megq/L) (megq/L) (megq/L) (megq/L) (dS/m)
1.02 2.18 1732 446 2.21 7.83 0.76 Fishery wastewater als sl Sl

318 Bl a3 Y0 Loy s O (sl eylas ECos #

ECas: water electrical conductivity at 25 °C.

S e ddahdl Oley aband Olo g —f Jgdr

Table 4. Chemical properties of treated urban wastewater.

) ) Al 05aSt Al 05nS| Lol 5l 50
x e ol i S s =y e sl
cr SO427 NOy Mgz+ Ca®* [T 0¥ pH N nA o
(meg/L) (meg/L) (meq/L) (meq/L) (meq/L) COD BOD;s TSS frigation wate
(mg/L) (mg/L) (mg/l)
S ok 4l Ol
590 75 125 3732 5046 168 85 79 125 Treated urban
wastewater
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Figure 1. Layout of the pots in greenhouse.
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Table 5. Some selected physicochemical properties of used soils.
S s gl S N oo e 2

kK p N . . Sk sl
pH EC Bulk density (o33) 05 Clay Silt  Sand S ==
oil texture
mgKg' dsm™ gem” FC (percent) percent A3
1064 5.8 504 7.85 1.2 1.34 26 21 53 26 e
Silty Loamy
.e:&.—:‘:)y 6‘9‘5/ 3‘95 ‘;_\L;_.q.,i Q‘._».‘é}.a."-—'\ J‘g-\:-
Table 6. Selected chemical properties of used manure.
(Chemical properties) _slord LS 5
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K P N pH > ¢
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0) 4z (dS/m)
2.08 0.51 2.16 2.85 7.94 (Cow manure) 5§ 555
M)JOJW\CE.N)J gfi‘}'h r‘&‘&l&-d)}f "0‘29@&
Ol (sl gme 108 olS &5 z'l,i.?)u o0 el sl (S sl Slis ol ;.j CutS 4S sl
Ls)}°j€‘3} &l J)ﬂaﬁ c&_b}ﬁ c\Ju‘ &:&- Q)} cgfj.: Ls)}°j€'3} &ls J)ﬂaﬁ cgfj.: C\a.ﬂ céﬁ u.,a;-u
s B 5 dops S bl b s O b s Sl doss S dlel g 3O s
JL&.I>-\ C]ﬂ.ﬂ): éb)a}j LS-’-‘JQ C\Ju\JSQ)) ‘doje B LS’-\JA r‘Ja‘ J'." d)} ) 2 LSJ) 0 4 6J‘JL5«M
7 omon s Sl ek p o I g Ao 0 Ak A e Aoy 0 el Rl
.(V J}vb-) Lo edalin L;)‘DLSLM JJ\ JJG_E c&_bﬁ c\Ju‘ J: d)) cgfjg Sl 2 ):; ‘gt‘j:‘..b
%;q@b&u:\w‘gfﬁﬂ,\x}dj& }M)J&J%\éaaﬂ)bgidwd)}eﬁ

Yvo



AR (F) o5lowd (YY) s S6 g Of Cblis gl gy s patd

OF JMde o 50S 5 (00/00) e35 (5 e sdiahoal
ol bl Ll 53 clie e asles 33
ol edasolis @L:.} oo A edalie (EY/00)
e Ao gl Ol b @bl oSl 505
Sl 5 5 03s Ghend W 5 IV ulssl o
S ekd ed ST b bl @ el plsn el
PP e e eldedal Sl bl
(‘ﬂ sl sl 5 Sde Dlas gho 3 VWY 5 /e
Sl 4 e 5 a0l Lol S ol S5
Loys Yo /Y s YVY Ol 4 a5 Sde Slew
G ae Soso e o Al s S Slin Hy UG
Sl bl Sles & b Ol S0k
eSS Y/t 5 0 SVE) a3y (5,4 sddasial
Al dlen 35 0T Sldde (p 530S 5 (GaSe e o
YAV 50 S YY) ssiol b eoll Sl s olis
@l semes b sdaliae (e s p Sl
Clag b olel S Tl padge ol sdis0ll
Chos YV 5 VA a5l 4 e ale s
G Ol Gpan (Sosd Soso,m 5 &l 5 ,Shee
O S N ROW PR 7 S0 JU VRS W Y
Cle st 2l Ll glales oS
Gl Dsls [ She Ldwo 53 55 (54 sldahal
Aoy 00 Jla C]a.d By uwﬁu aslis s
A Jsdr bl Sls avslie 05 sdalis
s by S sl S ke oS sl Ol
soode LS LSSy Sognly ) esla
S eslial pde e U3 sde A L e o 50S
S ol Ol ml praes A edalls Sl
S 5 5 0 oRIB e Sl eslinad
oS IOV 50 SAW L aSgsba ol ol sn ol
3035 2l Sl 5 5 03 o sl
S oesliad pde Sl 3 g O Jlds (s 5aS
s el 5055 0 8 VI Al sdaline Sl

(2l plil Si 055 05 4784 5

AR

A s b sl Ol b bl Jlas 4 by e
o3l Slad 53 sde 0 5 YE L ke 1y FaS 5 sde
ol slls & cul S (’JN A sdaline
S Bl g eh sldadal Oy 5 b Sl
CUoles m 5 CBll 2 gm s (9l gre BVl S
St Ty sl el Sl e o
BIEYPE RS, Lo P A P GV N R PN WP 10
A edalie oy oty Jlesl o <ol
el Ol Hlag &8 sl Ol c,lb O
O35 s e Sl <=J§ YA\ 6; NG sl
Sl Glasled G s ens plss ol K2 5
Cloe o Gad eldadal Ol 5 (b A
53 b3 sme SN (5,0 Ol 5 (5 4 s ldadad
oSl wglie B AL edalie Aoy 0 sl
Sl b oll & ol pase cnl skiasil
Wia il Slio (5,68 ediaial 5 b s
6)@)%544.%43){)55ﬁdwﬁ45bﬁ5
Sl el 53 Sl B2l il g ed ol b
Sessben o) 355 e Pl a5 paol L
S e s il kb il Ol (5t S
Sale oYY e mle YIVO L LS Say S 0
o b bl b 4 by e me re S YV
sl s s ol ldae RS 5 e Al
e le A G Sl WA L o e il
(UN) LE sdalie £ S s el YA
OS5 a5 8ke sl glaesls &S ol S3
o Sols aclie RSP g okas(LES @U (ol
Al sl Gl lasls js 6 Cbi.?)\ S 2
el Ao 3 T Jle| c]ad 2 S uT B
2 e e S dle ld Cdo e
) b eddadal Ol 5 s o glasles
o Jle! Cla“ 5 ol Dl sme Bl (L8l
o u—<~)-~ L GV N AR VA RS RE WE R

Clo U oolel Sl & b Ole op 50



9 s plo

S S ol

hy

()

TS € | o ([(70>d 18 WROYIUBISY | e D <€ mepd g Lo (G104 8 JuBdIUBLS)” |, 7 < (JuBoLLuBts auouy

@

YV

AD
e el m 183 91 €L ¢l [\ 'L 9l €C
61 0l
1017
- 91 1¥'8 LET 670 #0070 $6°Sl1 €000°0 8570 $0
’ w0 10070
JIUOIAZ x JdJeM JO ANfend)
P8 € ¥'LOS 601 LETI cI°o sl T 20070 sl 0 bl
ST | ¢ R - . * - . 0 060
1MLy
(ke 1 L.LE006 «uF0°0 L 10°6€ 070 «0'TC L1070 LL09¢ o 1951
..88°0 P00
191BM JO AIjene)
Sy (o B € LO8SLL LLETT SFEl ..80°0 L5658 81070 .LE08 .. 6°90C
ST LIL0 200
= = AT .MN >
' o AR} R - .. =
.8 3% 2F 342 § 73 s 33 3%
5 : . - ‘
2 3% 4 E 5 £ &w 8 1B > E 42 w,‘w 33
; . N8 3 3 = £ 3. 5 5 e A= 2
:o:mt.ﬁ.ﬁuu.q:ow \u = ;% cm .uf ,m e B ur S > 8 m .m ﬂ m ,,m, m - & Mﬂ =
mei\_nd D L &om Mum ﬁm 2 ;Nuw 1o ‘l.um
K & 52 ~ B - ) 5
7 Y “ =
A

Jueld eoung) jo YImoas pue drsojoyd.iow 10§ IIUELIEA JO SISA[BUY L J[qE]L
“rfp A= ol (PR ome ACEFECRT € Cor® g o 677 5y



AR (F) o5lowd (YY) s S6 g Of Cblis gl gy s patd

Seisnly ol eslial ade Jled 4 by Ol
oslital 5les 3 35 0T e (50 5 (EA/00) o3
b oeaer S edalis (1Y) Sty
Ssuly sl eslaad S g5 Ol edasOlis
55 0s Gheud VYUY 5 EVE Bl 4 e
Sl sl eslax] plo @ Cond il ol K
S ol 53 a3 i edd S gl S5
Spie G K Glb flis S Ll Siks
oSl LSD (a5 s s oo gl oo A

.,\.:)\.,\.: é)\bu;xﬂ

CM)A LJi\ GMJQL.:..: kﬁil‘f‘ wLiA c)t.)

B sl J]‘-; Slas B &""j:‘"\) )‘ oslaial S ol
)‘ oalaul CJP)MMWA})J)JSJJCJG“
gl s Bl 5 Ol St S Seale
&""}:‘i\) )‘ oslaul )L;.:; LY Ja).:jd CJA J;ALJIJLN
S eslinal pae las s Ol Sl o 50S 5 035
J.IAL;JLM: ~/\‘Y’ L: g_,..ﬁjjm Sl e.,\Mst‘ osle Ui\
NY) L edaline 45);& BE CJAJIAL;L:LM: YY /v E)
OS5 a5 Ske sl glaesls &S col S3

A5 oS (g, 5 S5 P50 Sl p Kisl5 5 ol O oS 1A s
Table 8. The effects of water quality and Zytonic on growth and morphological properties of Quinoa plant.
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Table 9. Interaction effect of quality water and Zytonic on morphologic and growth properties of Quinoa plant.
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Abstract

Background and Objectives: Increasing population growth along with the freshwater
resources global crisis necessitates the use of unconventional water resources in agriculture, as
the largest fresh water consumer, especially in the arid and semiarid areas. Soil physical
condition is one of the factor that can limit crop production. Soils with poor physical conditions
restrict water intake into the soil and subsequent movement, plant root development and
aeration of the soil.

Materials and Methods: In order to investigate the effect of different water quality and Zytonic
on yield and yield components of Quinoa (cv. Titicaca), the research was conducted as a
factorial experiment based on completely randomized design including 3 replications as pot
planting in Ferdowsi University of Mashhad in Greenhouse conditions, during 2017-2018. In
this study, water quality included (freshwater, wastewater, fishery wastewater and saline water)
and Zytonic included (0 and 1 kgm™).

Results: The results showed that the effect of different water quality on leaf number, branches
number, shoot dry weight, plant height, stem diameter, SPAD index, and leaf area was
significant at 1 percent level (P<0.01), but on shoot fresh weight was significant at 5 percent
level (P<0.05). The results showed that the effect of different zytonic levels on leaf number, and
shoot dry weight, stem diameter, SPAD index, and leaf area was significant at 1 percent level
(P<0.01), but on shoot dry weight was significant at 5 percent level (P<0.05). Interactions
between water quality and zytonic levels leaf number, and shoot dry weight was significant at 1
percent level (P<0.01), but on branches number, shoot fresh weight, and stem diameter was
significant at 5 percent level (P<0.05).

Conclusion: In this study, the results showed the negative effect of salinity on all studied traits,
on the other hand, the use of fish pond wastewater and treated wastewater led to an increase in
all traits. Wastewater and fishery wastewater has resulted in an increase of 6.9% and 12.9% of
the weight of the aerial parts and 13.2% and 16.9% of the dry weight of the aerial parts,
respectively. On the other hand, saline water led to a decrease in shoot fresh and dry weight by
31.2% and 39.6%. The use of zytonic also led to an increase of 41.4% and 16.3% in wet and dry
weight of shoot

Keywords: Fish pond wastewater, Quinoa, Saline water, Treated wastewater, Zytonic
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