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ABSTRACT

In most parts of Iran, the salinity of water and soil is regarded as one of the effective factorsin reducing the growth
of plants. Slicon is one of the beneficial elements in increasing the resistance of plants against environmental
tensions like salinity. In order to assess the effect of Slicon (S) and salinity on some parameters of this lown, an
experiment was conducted in the spring season of 1391(2012) in factorial which was based on a fully randomized
plan with six salinity levels (0, 2, 4, 6, 8, 10 DSm) and three Slicon levels (0, 0.3, 0.6 MI/L Slamol) with three
replications. The growth indexes (length of stem; the length of tiller; number of leafs in stem; number of leafs in
tiller; and the number of tillers in the bush were analyzed. The results showed that salinity has a significant reducer
effect on all of the measured indexes. The consumption of Slamol was solely meaningful in all of the evaluated
factors except for the length of stem, and the number of leavesin the stem.
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INTRODUCTION

Lown as one of the most important covering plarts & fundamental role in making green landscapesh®one
side, the salinity of soil and water is one of de¢errent factors in the growth of plants in drg @emi-dried regions
and for this reason the use of salinity-resistantnis or the use of an agent that can increasestligtance of lowns
against salinity is regarded as one of the solgtinrmaking the city landscapes in these regionsvadlays, the per
capita for landscapes in the world varies betwe¢a 50 square meters, while the defined standardrdm is 30
square meters [1]. Sometimes the application dfy seater especially in the primary stages of geation will
destroy all the efforts that have been made to naakeitable landscape. In a country like Iran, dedpe recent
talks in some circles based on removal of lowraimdscapes, regarding this issue that Iran is thiepbice of lown
[1], this method could be used widely. Optimizedrition with different elements is one of the balary factors of
the salinity effects.

Silicon is regarded as one of the important elesi@ntregulating the salinity tension. This elemisnthe second
affluent element on the crust of the earth (%31¢ra®xygen (%49) [2]. Although Silicon is not reded as a
necessary mineral element for plants, it is a resrgselement in some plants [3]. Several studie® lshown that
this element has positive effects on the growtthefplant [10,11,12]. Many plants have the abtiitybsorb Silicon
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and depending on different types, the accumulaticb® content in the biomass can range from 1@ntwe than
100 Grams in Kilogram [5,6]. Not much informatiagnavailable regarding the role of Silicon in thelbgy of the
plant [5,19]. Silicon treatment can increase tHertmce of the plant against the toxicity of thenganese, Iron,
Aluminum, and the heavy metals [2,7]. Silicon deses the availability of the abovementioned tolénents to
the roots of plants including rice and cane andeases the resistance of rice and barley to theitgaiension
[8,16,17].

MATERIALSAND METHODS

This research was conducted in the spring of 2012he greenhouse of the flora clinic of the™Xistrict
municipality of Tehran which is located in southtve§the capital of Iran. The resistance to saligihd growth
indexes ofLolium Perenne L. under spraying Silamol was studied in factodatl was based on a fully randomized
plan with three times replications and 18 treatmefihe conducted treatments included the treatroemacCl
solutions with control concentrations (distilledteg S1=0, S2=2, S3=4, S4=6, S5=8, S6=10 dS/mraathtent of
Silamol solutions with control concentrations (dlistl water) C1=0, C2=0.3, C3=0.6 milliliter petdr (ml/l). The
bed soil was a combination with proportion of ohied of sand, one third of animal muck which watallg rotten
and one third of soil. At first, this bed soil wdisinfected by 2/1000 Benomil anti-mucus and af@ssage of 10
days, the prepared 12x12 cm plastic vases weesl fillith sand and mineral pumices to make 3 cm gigénand
then the vases were filled with disinfected solleTseed oEolium Perenne L. was made with purity level of %97
and viability of %85. According to the brochuretbé producing company, 10 to 15 seeds are needsatinsquare
inch. The surface area of each vase was 23 squared. With 10 seeds in each square inch, 230 se=ésneeded
to be spread monotonously in each vase. Sinceuhty gnd viability levels were not %100, 40 moeeds were
considered asver seeds. Totally, 270 seeds were spread on the vase sudad then 0.5 cm of rotten muck was
added to it. The_olium Perenne L. used in this experience namexgpress I was in dark green and had a relative
growth with a good density and had an extraordin@syer of germination. Experts use this variationthie
southern hot regions for overseeding and apart tiwat it could be used as a perennial and permdoen. The
Silamol spraying was done every 14 days (accorthingpe brochure of the producing company) aftettel seeds
were green and homogenous (19 days after plan}afithe second stage of Silamol spraying was don#a$3 after
the plantation and before the application of sglitension; the third stage was done 47 days af@rtation and
before the application of the salinity tension; d@hd fourth stage was done 61 days after the glantand one
week before the application of the salinity tensidine application of salinity tensions with the riened
concentrations was done 54 days after the plantatia during 17 days. The sample’s harvest timedoag after
the application of the salinity tension and 71 dafter the plantation. The irrigation of all vaseas carried out
monotonously with distilled water (50 M/L in eaclssion) due to the need of the plant. The laboratait (NaCl)
with the purity level of %96 used in this reseamhs made of GermaWerck Company. After 4 stages of
renovating the lown from 5 cm top that was donthtocomplete pitching of the plant and the genenadif tiller, on
the fifth stage of renovating (71 days after pldaoteand 17 days after the application of salingpsion), 10
samples from each vase was selected for the assesshthe different parameters.

RESULTSAND DISCUSSION

The Length of the Stem

According to the results of the analysis of theapagters variance, the length of the stem was unfleence of the
different levels of the salinity tension and becasignificant in the statistical level of one pergehut the
consumption of the different levels of Silamol ath@ reciprocal effects of experimental tensiondir(gg and
Silamol) did not have a significant difference bétlength of the stem (Table 1). Among the diffiédevels of
salinity tensions, the highest length of the steith the average height of 5.84 cm belonged to #imisy tension
level of 2 dS/m and lowest length with the averbgight of 4.35 cm belonged to the salinity tendievel of 10
dS/m. In addition, in the different levels of Silahconsumption, the highest length of stem withdkerage of 5.43
cm belonged to the treatment of consumption ofBl6 of Silamol and the lowest with the average5dd4 cm
belonged to the controlling treatment (consumptibdistilled water) (Table 2). Based on the resoft comparison
of the reciprocal effects, it has been observetitttehighest length of stem with the average 2 &m belonged to
the salinity tension treatment of 2 dS/m and corgion of 0.6 ml/l, and the lowest length of thenstalso
belonged to the salinity tension treatment of 10nmdith the average distilled water consumption4dds cm
(Table 3). In the salinity tension, with the inseaof the salt concentration in the nutrient sohgi the osmotic
potential of the solution increases, while watesabency decreases and subsequently the Turgasupeesf the
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cells decreases. The loss of water forbids thes ¢eligrow [15]. The application of Silicon balandks effect of
water tensions and increases the growth of thet.pldre conducted experiment on the corn plant skavat under
conditions of water tensions, the amount of Cal¢iRwtassium, the dry and wet weight, chlorophyfiteat and the
level of photosynthesis decreases and the apmlicaif Silicon in these conditions increases thesgsiplogic

parameters, improving the growth of plant and iases the amount of production [9].

Thelength of the Tiller

The results of the variance analysis showed thatiehgth of the tiller under the influence of diffat levels of
salinity tension and the consumption of differenses of Silamol became significant in statistielel of one
percent, but the reciprocal effect of experimet@htments did not show a significant statistiagffiecence on the
length of the tiller (Table 1). The characteristiddtiller's length kept under the influence of ttiéferent levels of
salinity tension in a way that the increase inrsglitension extremity led to the decrease in #rgth of the tiller.
Its highest level with the average of 3.39 cm bgéahto the distilled water treatment and the loweish the
average of 2.45 cm belonged to the salinity tensiestment of 10 dS/m (Table 2).

Among the different levels of Silamol consumptitime results showed that with the increase in tmsamption of
Silamol, the length of the tiller increases. Instiixperience, the maximum length of the tiller whike average of
3.29 cm belonged to the treatment of consumptiod.®fml/l Silamol and the minimum length with theeeage of
2.41 cm belonged to the treatment of distilled wéiable 2). The maximum length of Silamol with tieerage of
3.78 cm was gained after the treatment of distilleder accompanied by the consumption of 0.6 nfil&itamol.
The minimum length of tiller with the average 091.cm belonged to the treatment of salinity tengibd0 dS/m
and the distilled water treatment (Table 3). With increase in the concentration of salinity, theriength of three
kinds of lawns includind-olium perenne L., Festuca arundinacea and Gnodon dactylon decreased. The salinity
along with the change in the water condition of filant lead to the stoppage of growth and obstractn
distribution and lengthening of cells and causedisgtruction of the cells [14].

Basically, plants encounter two main problems wfaming the salinity. From the one hand, the po#trdf the
water surrounding the root decreases because alebtle in the available water for the plant amdtioe other
hand, some ions leave toxic effects on biologicad hiochemical processes of the plant. Both problésad to
disorder in nutrient elements taken by the root altichately lead to decrease in the growth of tlenp[18]. One
way to decrease the malignant effects of salirgtysions is the use of mineral nutrition methodsuitiog Silicon
nutrition [12].

Number of Leavesin the Stem

According to the taken results from the table aofiarace analysis, it has been observed that therdift levels of
salinity tensions had a significant difference (R40 on the number of leaves in the stem but tmswmption of
the different levels of Silamol and the reciproeperimental treatments statistically did not pignsgicant
difference on the number of leaves in the stem I€rah. With the increase in the levels of salitignsions, the
number of leaves in the stem decreased. The hidénesit with the average of 10.88 belonged to thetrodling
treatment (consumption of distilled water) and tbeest figure was gained with the average of 8.2#nfthe
salinity tension treatment of 10 dS/m. Also, Silaroaused the increase in the number of leavesdrstem. The
highest number of leaves in the stem with the aee 10.05 numbers belonged to the treatment $woption
of 0.6 ml/l Silamol and the lowest figure with thgerage of 9.22 numbers belonged to the treatnfedistiled
water consumption (Table 2).

The comparison result of the average of recipreff@cts showed that the highest number of leavethenstem
came after the application of distilled water tneant along with the consumption of 0.6 ml/l Silamdiich equaled
to 11.33. The lowest figure was gained with therage of 7.66 of the salinity tension treatment @fd5/m along
with the consumption of distilled water (Table 3).

With the increase in efficiency of water consumptand content improvement of the relevant humidftyeaf in

the salinity condition, Silicon consumption leadghe increase in the Turgor pressure and theaserin size of the
leaf. The plant’s photosynthesis, also, increasdkle presence of Silicon. This leads to the irsweéa the number
of the leaves and expansion of the surface sizkeofeaf [9]. The presence of Silicon in the nuttigolution and in
the salinity condition increases the number anéhsersize of the leaf, significantly. The decreiasthe surface size
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of the leaf that is caused by salinity is eithecdiese of decline in the numbers of leaves causethdky of
photosynthesis, or the decrease in the size cdystte decline of the Turgor pressure [15].

Number of Leavesin the Tiller

According to the results of the variance analythie,parameters of the number of leaves in the tilkere significant
under the influence of the different levels of s#ji tensions in the statistical level of one petcand the
consumption of different levels of Silamol in ssdital level of 5 percent. However, the twofoldipeocal effects of
experimental treatments showed significant diffeeean the number of leaves in the tiller (TableThe increase in
intensity of salinity tension led to the decreasaiumber of leaves in the tiller in a way that thaximum number
of leaves in the tiller with the average of 11.74#mbers was gained from the control treatment (didtiwater

consumption) and the minimum with the average B¥ $iumbers was gained from the salinity treatmevellof 10

dS/m (Table 2).

Among the different levels of Silamol consumptitiie maximum number of leaves in the tiller with theerage of
11.07 belonged to the treatment of consumption.®fd/I of Silamol, and the minimum with the avesagf 9.67
belonged to the distilled water treatment (Table 2)

Among the reciprocal effects of parameters, theimarm number of leaves in the tiller was gained frdme

distilled water treatment with consumption of 0.6Iraf Silamol which equaled 13.13. The minimum dém was

gained from the salinity tension treatment of 10nd&long with consumption of distilled water withetaverage of
7.80 (Table 3).

The Number of Tillersin the Bush

The results of the variance analysis showed tleahthmber of tillers in the bush was significant enthe influence
of the different levels of salinity tensions anchsomption of Silamol in statistical level of onergent, but the
reciprocal effects of the experimental treatmermdsnit statistically put a significance differenae the number of
the tillers in the bush (Table 1).

According to the results of the comparison of trEmeffects average of Parameters, it has beemasséhat the
maximum number of tillers in the bush with the ags of 5.66 belonged to the controlling treatmeahgumption
of distilled water) and the lowest with the avera§@.33 belonged to the salinity treatment leel@ dS/m (Table
2). Among the different levels of Silamol consuiopt the highest number of tillers in the bush wifte average of
5.05 was gained from the treatment of consumptiadh®ml/l and the lowest with the average of 4ga&ed from
the treatment of distilled water consumption (TabjeThe twofold reciprocal effects of Parametaftuenced the
number of tillers in the bush, in a way that thghteist number of the tillers in the bush gained fthentreatment of
the distilled water consumption along with consumpbf 0.6 ml/I Silamol which equaled 6.33. The st number
of tillers in the bush with the average of 3.00dmgled to the salinity treatment level of 10 dS/mngl with
consumption of distilled water (Table 3). Silicoauses the increase in the growth of the plant byeasing the
number of the tillers, surfaces of the leaf andtpbynthetic activity of the lower leaves, while steortage of water
causes leaning of the rice leaves and appearansiinfd-leaves in cane. Silicon causes the lealvde rice to
stand vertically with good stability [6]. Ma & Takashi [11] reported that Silicon increases the gnoof the plant
through increasing the number of tillers, expandihg surface of the leaf and also intensifying Hyathetic
activities of the lower leaves and also increaBesnumber of Rachillae in the bunch in one hundige seeds and
the weight of one thousand seeds in the plant rice.

Tablel. Analysis Variance of agronomical characteristic

SOV df Thelength of Thelen_gth of Thenumber_of leavesin | Thenumber of leavesin | Thenumber of tillersin

T the stem thetiller thetiller the stem the bush
Factor A 5 3.087 1.08” 17.97 10.61 6.80"
Factor B 2 0.68"* 3.76~ 9.3C 3.16"° 2.38"
AB 1C 0.02" 0.01" 0.56" 0.21"¢ 0.18"¢
Error 36 0.26 0.06 2.87 1.37 0.42
%cVv - 9.73 8.94 16.47 12.17 13.98

ns,* ,**: Non- significant and significant at in 0.05 and 0.01 level of probability respectively.
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Table 2. M eans comparison of agronomical characteristic

Treatment length of the sten Length of the tiller Nu_mber of_ leaves Number of leaves Nur_nber of tillers
(cm) (cm) in the Tiller in the stem in the bush
S1 5.79a 3.39a 11.77 a 10.88 a 5.66 a
S2 5.84a 3.1€ak 11.58 ak 10.66 a 5.33 a
S3 5.47ak 3.05hc 11.02 ak 9.88 at 511a
A 5.17 bc 2.82 cd 9.92 bc 9.44 bc 444 b
S5 4.79 cd 2.65de 9.13 ¢ 8.55 cd 411 b
S6 4.35d 245e 8.27 ¢ 8.22 d 333 c
C1 5.04 b 241c 9.67 b 9.22 b 433 b
C2 5.2zak 3.06 b 10.11ak 9.55 ak 461 b
C3 5.4%8 3.29a 11.07 a 10.(5 a 5.05a

(S Salinity: S1= distilled water (control), 2= 2 dSm, S3= 4 dSm, 4= 6 dS¥m, S5= 8 dSm, S6= 10 dSm (C) Slamol: C1= distilled water
(control), C2= 0.3 ml/l, C3= 0.6 mi/l

Table 3. Means comparison of agronomical parameters

Treatment | length of the stem] Length of the tiller| Number of leaveg Number of leaves Number of tillers
(cm) (cm) in the Tiller in the stem in the bush
C1l 5.62 a-e 2.95d-g 11.16 a-c 10.33 a-c 5 b-d
S1 C2 581 a-c 3.43 a-c 11.03 a-d 11 ab 5.66 ab
C3 5.96 ab 3.78 a 13.13 a 11.33 a 6.33a
C1 5.57 a-e 271 e-h 10.73 a-d 10.33 a-c 5 b-d
S2 C2 5.84 a-c 3.23 b-d 11.06 a-d 11 ab 5.33 a-c
C3 6.12a 3.59 ab 12.96 ab 10.66 ab 5.66 ab
C1 5.31 af 2.46 g-i 10.46 a-d 9.66 a-e 4.66 b-e
3 C2 5.40 a-f 3.27 b-d 10.96 a-d 9.66 a-e 5.33 a-c
C3 5.69 a-d 3.37 a-c 11.63 a-c 10.33 a-c 5.33 a-c
C1 5.02 b-f 2.30 h+j 9.40 cd 9 b-e 4.33 cf
A C2 5.12 b-f 2.98 c-f 9.80 b-d 9.33 a-e 4.33 cf
C3 5.37 af 318 b-e 10.56 a-d 10 ad 4.66 b-e
C1 4.70 e-g 2111 8.46 cd 8.33 c-e 4d-g
S5 C2 4.75d-g 2.82d-g 9.40 cd 8.33 c-e 3.66 e-g
C3 4.92 cg 3.0l cf 9.40 cd 9 be 4.66 b-e
C1 4.05¢ 191j 7.80d 7.66 e 39
S6 C2 4.47fg 2.61f-h 8.40 cd 8 de 3.33fg
C3 4.54 fc 2.81 g 8.63 c( 9 ke 3.66 g

(S Salinity: S1= distilled water (control), 2= 2 dSm, S3= 4 dSm, S4= 6 dSm, S5= 8 dSm, 6= 10 dSm (C) Slamol: C1= distilled water
(contral), C2= 0.3 ml/I, C3= 0.6 mi/l
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