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ABSTRACT

Commercial production of seed potato tuber by means of traditional and conventional methods resulted in
the spread of bacterial and fungal disease. In contrast, high cost of nutritional supply is one of the problems
in the some methods such as aeroponic. Hence in order to study seed tuber potato production in aeroponic
condition using substances with natural origim, an experiment was conducted with eight treatments as
completely randomized design with three replications. The treatments were 1- Otazo nutritional solution, 2
and 3- Tea vermicompost solution with 1:5 and 1:10 ratio, 4- Vermi wash solution, 5 and 6- Liquid poultry
manure with 2 and 6:1000 ratio, 7 and 8- Mixed solution as mixed of cow manure with fruits and plants
waste with 2 and 6:1000 ratio. Among the tested organic nutritional solutions, the vemi wash and tea
vermicompost be able to substitute for Otazo chemical solution due to their satisfactory function. Whereas
nutritional elements absorbtion was interrupted in pH of higher than 7.3 and EC over than 2 dS/m,
therefore, the most important reason for low yield in liquid poultry manure and mixed solutions were their
pH (7.9 and 7.6 respectively) and EC about 3. According to the role of phosphorous in carbohydrates
transfer from leaves to tubers, the more tuber yield can attributed to more phosphorous contents in vermi
wash and tea vermicompost solutions compared with liquid poultry manure and mixed solutions.

Keywords: Electric conductivity, liquid poultry manure, Otazo nutritional solution, pH.
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Table 1. Otazo nutrient solution compound

Concentration (g.per 400L)

Nutrient Substance

216
140
112
96

3.6
4.8

KNO3
NH4sNO3
Ca (H2POa)2
SO4 Mg
Fe (EDTA-Fe6%)
Micro elements”
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*Including MgO (9%), S (3%), Fe (4%), Mn (4%), Cu (1.5%), Zn (1.5%), B (0.5%0) and Mo (1%b)
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Table 2. Analysis of varience of tuber potato yield, yield componemts, root and shoot dry weight

MS
No. of mini Total mini tuber Mean individual tuber Shoot dry Root dry
S.O.V. df - ! p -
tubers yield weight weight weight

Nutrient 7 1802.51" 157053.42" 2221 100.92" 8321
solutions

Error 16 15.08 1641.62 4.184 2.08 0.28
CV(%) 10.57 9.02 8.1 7.01 8.94

** * ns

Aoy ) 5 0 Jleiml e ;o o pme B o pixe pé S F T
ns, * and ** show non significant, significant at 5 and 1% probably level respectively
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Table 3. Mean comparison of yield, yield components, root and shoot dry weight of tuber potato in
Otazo and organic nutrient solutions in aeroponic condition

: : Root dry Shoot dry Individual tuber Total mini tuber  No. of mini tuber
Nutrient Solutions weight (g) weight (g) weight (g) yield (g) per plant
Otazo Nutrient a a b a a

Solution (Control) 8.02 2984 10.59 716.33 67.66
Vermi wash 7.76° 28.06° 10.57° 706.25% 65.66%
Vermi tea (1:5) 7.11° 22.34° 11.08° 668.33 612
Vermi tea (1:10) 7.19° 21.68° 14.33% 506.35° 35.33°
Mixed solution” b c a c c
(2:1000) 491 1854 15.14 332.62 22.66
Poultry manure b c a c c
(2:1000) 4.64 18.41 15.42 290.18 19
Mixed sollution b d a d d
(6:1000) 4.46 14.83 16.5 193.24 12
Poultry manure b d a d d
(6:1000) 4.14 13.87 17.38 178.68 10.33

LS 5 050 L 0 lac ¢ (5515 055 il s bglxe Fewl VL zdaw ;o Sls gae OS] SSObles g o 30 Cglate g >
Means followed by similar letters are in each column not significantly different (P=1%b). * Mixed of
cow manure with fruits and plants waste
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Table 4. Analysis of varience of morphologic traits in mini tuber potato plants

MS
Stem Root No. of lateral Root Plant
SOV. df Leaf area diameter volume stems length height
Nutrient . . . . . .
solution 7 34691180.4 53 466.56 56.83 2253.32 3993.1
Error 16 443131.8 0.3 9.87 3.37 64.91 105.55
CV% 7.97 10.64 7.21 8.71 12.83 9.58

Aoy ) g 0 Jlim] mdaw (o o gae BB lo gxe 1l o Ay *F g% s
ns, * and ** show non significant, significant at 5 and 1% probably level respectively
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Table 5. Mean coparison of morphologic traits in mini tuber potato plants

Nutrient Solutions Leaf area Rootvolume  Rootlength  No. of lateral ~ Stem diameter ~ Plant height

(mm?) (cc) (cm) stems (mm) (cm)

s gsfé’n’\éggrﬁ’r‘;l) 12540 66.01° 89.27° 28.32° 7.56° 159.23°
Vermi wash 11567.7° 57.31° 87.87° 24.91° 6.43° 135.56°
Vermi tea (1:5) 11410.4° 48.26° 85.322 23.54° 5.56" 133.24°
Vermi tea (1:10) 11165.6° 45.14° 84.36° 22.85° 5.43° 131.17°
M ix(ezd: 158(')‘(’)‘;0”* 5660.7° 37.58° 52975 18° 4.36° 84.03°
Pouztzr;{(;gg;‘“re 5504.3° 37.25° 5104° 18.03° 4.06° 82.35°
M ix(eﬁd: 158(')'5’)“0” 5271.1° 35.13° 27.14° 16.2° 4.03° 70.44%
Poug;{&‘)g;‘“re 4865.1° 24.52¢ 24.6° 16.01° 3.89¢ 61.51¢

Means followed by similar letters are in each column not significantly different (P=1%0). * Mixed of
cow manure with fruits and plants waste

Slass g adles jlad l5ee o ylicn a5 (5 5 0 4 G il slbasls olaw g adle s S
- 95l @l Jolme b adn Sl il slaasls )| bl Lo alel )90 (lié sla Jalona



AD VWAA 5l ¥ 8,Las B+ 8,90 el sely; lalS pole

O PH o9 Vb 4 plgi oo 1y BV cnl 51 (S 0
Sl e (VA g VIF sy ) ol s o Jolxe
5 Cawl 00 5,158 FIA B 210 PH (s 5 caslio calal,
YL Gle pH a5 sl Jslxe jo olid pole Gis
5 GS Cael g vgi g0 Pl o iyl VIV
S35 7 50 izmen 5 00,5 (0 olS Ad)
-4 (Bag et al., 2015) cuils salys Slas ple
“4) CwgeSly g CeugeeS oayy wled (e
sl J ol

Olie 0,5 ol QT a4 olei oo a5 (6,50 Jele
Shalejl )30 2l glaslre (S pSIl colae
Ol (oW 90 Wgd oo oolainl CuiSTer piw
o olss wle «(Bag et al, 2015) cl o p
plo als 5 o Slee i, als LYo 5l Ko
Ero 08 ol o ol 5l eolainl oy wlas
o Jslowe (Rl BC (093L &1 (oS 5 Jolono 5 olo
oo g imjswd YIV 9 YIA L il ood S
Ay oo iy bLI | en o (P Jgux) ols con
@ by slogatly 5 ol Gl cel il
Sopdglio )0 (coge (i find Ligh oo 0 Sloe
WS oo Wl (655 JUST piags 9 Dlyoamg S a0l
RNA DNA lasls 5l asy jaund a5 bxiljl
Wad oo bSis 1) olie sbhaJsand g ATP
sanlp o Ghzrg B als cel ol ogs
A anmash Sl e L a0 Sl
3 ed 0905 gdge gl g hD ¢ Job
L ceiS o Glrond oy cel izmen (e i
Rosen & Bierman, ) sgi oo yieS iz oole
390 2l sl Joloe yid Gline (o) ) (2008
095 9 W}A.AS‘SA)S 44‘).»...» FLERW uaM oolazul
e G eS g (n i G A mle (£
Jsaz) wog 2l sladslre plo 4 Cons and
N(d

59 (33 YAPF g e Lo VIO o5 pau) del o
@ b (p i 5 S p Colas ggeme ogas
borye gy yohes VWWOF- L g5bl olde Jolne
sladsle (oiug; w8, izl ple wiles 5 59
Mg ) S p ol (nF0ml (0 055 5 (5 F
Qi pls ady) Job (alse plul O s S
"6l g CegeeS o0y bt 13 sla sl L
S e Jolna b (s o sine S g
gl (£r0 095 5 (55 slaeloe Wiz pa cusly
ol Cundy w0ddis pmSouil Slas b ailes
P> Sy 218 slaslme SO Jgaz) aanily
2ol ady; Job b alie (Sinl Loy s aty
"9 At g 93Ul alie slasle bl en
5 FPIVY aly) p2> oy b i CengeeS
o 095 @le olme g o (oo OVITY
e YEFF o b S s b mile
@l (O Jguz) wsls plas 1) o Shee (nomb
Lyls 0 cesjoew g, oadplxl Sllas
D)l gy l pesemlie 5 55 0 5l plas ciSlse
SLbl 5o ets (2lde lge 2925 Sy oo Sl
a8 b amlie jo (Brae slags g plalS 4t
SpS o )3 elS Ay LBl o gl 5 S
2wy Rl Sl cuaSloe s 50 S Q2
abol, (ol )0 d9dos Sp mhe arugi g ()
olidss b (Farran, Mingo, & Ange, 2006)
Silodiner Jdoar Sggnl a5 05 olo 055
Whyy drwgs g by ORIEL cel aty; (el
2¢5 Slidsy b 5 (Ritter et al, 2001) .05 o
WeiSlea Ll 50 (Seejon 0 038 W s,
SSganl bame o 1) dle wl;y azgs LB lH
) 985 (cdag; od) Al immes g 1is S e
el gmls 0,57 )15 5 ceaSlen Laulyd o
«(Atiyeh et al., 2002) ollas L yol> jislejl
5 CawgaeS 50,5 (30953 a5 (Muscolo et al., 1999)
ab, oblS s, w4 o] leelac
S s e ) LS s 5 S arsS
osly iuli8l 1) 5y Camg 5 olS gl )l cadles g aiy
Sly Olese ) goaxe LYo cils callas g
syaie @l (fye 095 9 (S5 slalne and



e oy 213008 0y 1 (85 Calies (la g, 3l i) Sen 5 By 05 A?

oolaiwls g0 ‘_qﬂ s Jglore (S aSUl olan g aponl ( old polie S ol £ oo
Table 6. Some nutrient elements content, pH and EC of utilized organic solutions

Organic solutions EC (ds/m) pH K (%) P (%) N (%)
Vermi wash 1.7 5.9 1.3 0.83 1.97
Vermi tea 1.9 6.1 1.36 0.79 1.75
Mixed solution” 2.7 7.6 1.61 0.7 1.62
Liquid poultry manure 2.8 7.9 1.78 0.69 1.70

* Mixed of cow manure with fruits and plants waste
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