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Figure 1- Results of diameter measured of micro (a) and nano (b) particles of sodium silicate with particle size analyzer
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Table 2- Chemical components and concentrations of modified Hoagland solution

CéwCuCE ¢Ub

CéwCuCE ¢Ub

CéwCuCE ¢Ub

Chemical component mg ™ Chemical component mg|* Chemical component mg I
NH4NO; 800 Ca(NGy), 1180 KNO; 490
MgSO, 505 KH,PO, 68 H3BO3 2.86
MnCl, 1.81 ZnSQ, 0.22 CusQ 0.05
Na,MoO, 0.12 NaFeEDTA 42 ( (
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Table 3- Mean comparison of foliar application levels of sodium silicate on seedling potato photosynthesis, chlorophyll, yield
and yield components of minitubers

i wi Co(

A 30 AA6L (0, V (] N - 0 Y
geoA . ) 6Céy3/4 ava,_é\c,u(,y\u 3° 4A¢ v \i y\f
Sodium Ao pAAsn X AEAz  a8ACY ywinituber cevAa
silicate Photosynthesis ini i

. eSIS Chlorophyll a Minituber Mean of yield Shoot dry
concentration  (umol CO; m ?s) (mgg'Fw)  humberper  mini-tuber  #perplant$  Weight (g per
#ng I°$ plant weight (g) plant)
Zero 4.79 0.382 3.12 4.682 14.40 1.495
water 4.76 0.445 291 4.698 13.56 1.482
100 5.10 0.464 3.12 5.273 16.34 1.458
200 5.24 0.465 3.35 4.965 16.56 1.457
300 5.27 0.503 3.44 4.819 16.51 1.528
400 5.49 0.527 3.36 4,952 16.55 1.518
500 4.59 0.466 3.15 4.830 15.18 1.516
600 4.70 0.430 3.06 4,559 13.97 1.499
700 4.24 0.429 3.15 4.389 13.80 1.486
800 4.70 0.375 2.74 4.874 13.36 1.431
900 4.51 0.327 2.79 4.586 12.76 1.455
LSD 5% 0.352 0.035 0.347 0.467 1.02 0.037
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Figure 1- Mean comparison effects of sodium silicate size on leaf photosynthesis (a), mean of mini-tuber weight (b) and mini-
5 %. tuber yield in plant (c). Symptom star was indicated performance of treatment with LSD
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Table 6- Mean comparison of interaction effects of spraying type and acidity on photosynthesis, transpiration, mini-tuber
yield, concentration and amount of Si in seedling potato shoot

Trials | weel
CEWAS 1 AobAAc b £ ac aAe Ysi ¢ Ub o C A& C
Foliar application pH b _ ¢ 7P Mini-tuber cevAs oy Ax
treatment Photosynthesis Transpiration yield

2 o1 2 o1 Si concentration Si amount in

(umol CO, m*s™)  (mmol m*s™) # per plant$ i shoot shoot (g)
11.3 4.5 2.75 25.8 1.36 2.1
Water 7 55 2.62 23.7 1.08 2.06
5 4.0 1.69 21.4 0.99 1.81
Micro Si 11.3 4.6 1.37 24 1.84 3.02
(400 mg ]1) 7 5.6 1.78 25.4 1.8 3.15
5 5.5 1.35 26.7 1.81 3.31
Nano Si 11.3 5.2 1.43 24.8 1.82 3.31
(400 mg 11) 7 5.7 1.67 27.5 1.75 3.65
5 6.1 1.53 29.8 1.85 3.57

LSD 5% 0.63 0.301 2.47 0.166 0.251
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Introduction

Silicon ( S'i ) is one of the most abundant el ements in E:
element in a number of species of the Poaceae and Cyperaceae, however it has not been possible to demonstrate
that it is essential to all higher plants be@adsgect evidence is still lacking that it is part of the molecule of an
essential plant constituent or metabolite. Recently, the role of Si in plant metabolism has received increasing
attention. It has been suggested that Si may be involved in metabphgiological and/or structural activity in
higher plants in normal condition and exposed to abiotic and biotic stresses. In many egséanals been
found that Si improved water use efficiency, photosynthesis, membrane stability index and yrelosinTte
use of nanacompound material has been given a lot of atterttiptthe agricultural researchers, especially by
thosewho examine the characteristics of the seafthough the exact mechanismthéir actionsis not well
understood. Nanomaterialsecause of their tiny size, show unique characteristics. Previous work reported that
nano sodium silicate was affected on physiological and yield of potato seedlings in greenhouse. Acidity was
determinant factor in foliar application of solutions. Howewtudies have not be@aid attention to this factor

Materials and Methods

This researchlwas conducted as factorial experiment based @randomized complete block design with
three replications at the f ac wowsiyniverbitya §lashhadyih 2003t e 6 s r «
Plantlets of Agria cv. produced from nodal tissue culture in Murashinge and Skoog (MS) medium. After 25 days,
Free disease and uniform plantlets exported to plastic pots with 12 cm diameter and 30 cm height. Perlite,
cocopite and sand with 3:3:4 ratios, formed the substrate. Potato plantlets were fed with corrected Hoagland
solution. In the first experiment, Treatments were particle size of sodium silicate (nano and micro) and eleven
concentrations (Nespraying, Disfled water, 100, 200, 300, 400, 500, 600,700, 800 and 900" m§He pH of
Concentrations were measured and imathe rangeof 7.5 (distilled water) and 11.6. bthe second experiment,
the optimal concentrations nano and micro particles of first exgerirand three pH levels (5, 7 and 1&ye
used. In both experiments, membrane stability index, photosynthesis parameters, chlorophyll a, b and cartenoids,
shoot dry weight, silicon concentration and amount, yield and yield components of minitubereasteed

Results and Discussion

In the first experiment,the results showed that witncreasingsilicon concentration up to 400 md, |
photosynthesis, chlorophyll a and yield of potatmituber, significantly increased Membrane stability index
increased, transpiration reduced, water use efficiency increased, chlorophyll a and cartenoids of potato leaves
increased as a result of nano and micro silicon foliar application up to 408anm éffects of nano particles on
traits more than of micro parted. But, both of silicon particle sizéad a negative effect on traits in higher
concentrations. In second experiment, effect of nano silicon particles to improve membrane stability index,
chlorophyll b, mean of minituber weight and shoot dry weightgrags higher than the micro particles by 5.4,

9.7, 9 and 12 percentagjerespectively. Also, membrane stability index, shoot dry weight and water use
efficiency trials,improvedin foliar application with pH 5 compared to 11.3 by 8.8, 6.11 and 21.3 pagent
respectively.Reducingthe acidity of nano and micHoearticles sprayed silicon was caused to increasing of
photosynthesis, decreasing of transpiration, increasing of silicon amount of shoot significantly
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Conclusions

Optimal concentration was obteith to foliar application of nano and micro Sodium silicate particles.
Overall, thebest treatmentaere 400 mgt sodium silicate and pH=5

Keywords: Chlorophyll, Membrane stability index, Minituber yield, Photosynthesis, Water use efficiency



