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ABSTRACT

In order to study the germination and seedling cuégristics of castor bean mother plant's seedseurfdliar
spray of micronutrient, two separated field and paperiments were conducted during 2010 growingaeaAt
first for foliar spray of micronutrient on castorather plant, an experiment was conducted at thec@tjural
Research Station in Urmia, Iran.Then for study gaation and seedling characteristics of castor beaather
plant’s seeds, a pot experiment. Both experimepte @rranged as factorial on the basis of randomhizemplete
block design (RCBD) with three replications. Treairts were time of foliar application of micronutrte on castor
bean mother plant (¥ flowering stage of first raceme,=Tflowering stage of first raceme + flowering stagke
secondary racemesg-Tflowering stage of first raceme + flowering stagesecondary racemes + grain filling of
secondary racemes, ands,=Tcontrol (without foliar application) and type ofbtined grain. The plant
characteristics were studied in terms of such adjale length, 100 seeds weight and radicle drygieiResults of
the data review showed that, the time of foliar laggpion on castor bean mother planthad significaffect on
plumule length, seedling fresh weight and 100 seexight. The highest 100 seeds weight (27.68 g)aobtsned
for Ts. Also, the effects of type of grain had significeffect on all characteristics except radicle léngBut
interaction of two factors had not significant effen characteristics. It seems that for improvengaation and
produce stronger seedlings, suitable time of faéipplication is Fon produced seeds from the first raceme.
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INTRODUCTION

During the recent decades, medicinal plants gamedbstantial importance in agricultural productipharmacy
and exportation because of their use as a raw mafer the pharmaceutical industry [3]. Castor béRicinus
communid..) belongs to the Euphorbiaceous family and is ohthe medicinally important oil seed crop [9astor
bean is currently cultivated as an oil seed crap @iso grown as an ornamental plant in many coesiof Asia,
Central and North America, Africa and Europe [5].

Primary stage of seedling growth in most of thenfslas restrictive. Therefore, we can increase gpeeduction with
application of the correct principles. Seed vigoone of the important factors of seed quality Whian potentially
influence crop yield through affecting seedlingabfishment, particularly under adverse environmecgaditions
[7]. Maximum seed vigor on the mother plant isiattd at the end of seed filling phase [12]. orllig after this
phase [6]. High vigor seed lots typically exhilast and uniform germination, large and uniform §agd and good
emergence potential in most planting environments soil conditions. Storage potential is also greddr high
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vigor seed lots. Low vigor seed lots typically garate and emerge erratically and slowly, producngller and
more variable seedlings. Also low vigor seed |d&oahave poor storage potential. High vigor plagptseed is
justified for all crops, however, to ensure estthiient of optimal plant populations over the widage of field
conditions that occur during planting and seedéntergence.

Also one of the ways to increase seed vigor in maops including castor bean is mother plant riatriby foliar

spray of micronutrient at different growth stagEseliar sprays are widely used to apply micronutseior many
crops. The effect of micronutrient elements ond/ehd crop performance has been reported by maegtigators.
Rehm and Albert (2006) reported that, yields weghér for the treatments with micronutrients [118].this study,
they showed that, foliar sprays of ferrous sulplmatehelates are found to be more effective andiefft than soil
application in correcting Fe-chlorosis in wheat. [Bidicate that micronutrients such as iron, maeganand zinc
have important roles in plant growth and yield @fraatic and medicinal plants.

Therefore the objective of this paper was to stilidygermination and seedling characteristics abcdsan mother
plant’'s seeds under foliar spray of micronutrient.

MATERIALS AND METHODS

location

In this study two separated field and pot experimewere conducted, during 2010 growing season.dFiel
experiment was conducted at the Agricultural Rede&tation of Saatlo in Urmia, Iran, (37°44'18"Nitlade and
45°10'53"E longitude), at an elevation of 1338 mabmean sea level, and pot experiment was cortlattéhe
Seed Science laboratory of Faculty of Agricultwajversity of Ardabil, Iran.

Methodology

These treatments in both experiments were arraimgadactorial experiment on the basis of randochigemplete
block design with three replications. The treatrasemere time of foliar application of micronutrier(ise. Fe, Zn,
Cu, B and Mo) on castor bean mother plant @t flowering stage of first racemeg=Tat flowering stage of first
raceme + at flowering stage of secondary racemgsatTflowering stage of first raceme + at floweristgge of
secondary racemes + grain filling of secondary mees and F control) and type of grain (seed production from
the first raceme, seed production from secondargmes).

In this experiment, foliar application of microniehts on castor bean mother plants was perfornmedpecified
times (mentioned above).Then the seeds harvegiadtfre different clusters (first raceme and secondiecemes),
and 100 seeds weight was measured. Then, to esahmatgermination and seedling characteristicseefls, an
experiment was conducted under greenhouse conglittavdl obtained seeds from mother plant, plantgarepared
pots. The pots were 15x10 cm and soil content cif @at was (1.3 g) sand and (2.3 g) clay loam. Boikture was
kept at adequate levels to prevent water defiait wiiting. Weed control was done by hand as reqliéter the
seeds sprouting, in two-leaf stage (when the leddrcof plantlet was yellowish) the seedlings hated and
plumule length, radical length, radicle fresh wejgteedling fresh weight, radical dry weight anédiimg dry
weight was measured.

The data were processed by analysis of the varighid®VA) and analyzed with SAS program and we uB&del
software for drawing of the charts. The means werapared using the Duncan test.

RESULTS AND DISCUSSION

Analysis of variance in table 1 indicated that,diof foliar application of micronutrient (Fe, ZnuCB and Mo) on
castor bean mother plant’s had significant effectplumule length and 100 seeds weight (p<0.01¢d8wy fresh
weight was also significantly affected by time ofidr application of micronutrient on castor beaather plant’s
(p<0.05). However, the interactions of these treats were not significant for any of the paramef€eble 1). The
highest mean plumule length (227.2 mm), 100 seeslghtv (27.68 g) and seedling fresh weight (1.42vgye
obtained in flowering stage of first raceme + atféring stage of secondary racemes + grain filbhgecondary
racemes time of foliar application of micronutrierin castor bean mother plant in comparison wighdbntrol
(Table 2). Micronutrients caused to transfer phgttisetic material to the seeds, and with compaoetthé control
(without foliar application), produced stronger déeand finally seed germination is improved. Thesifpe effects
of micronutrients on plant may be due to their @ffeas a metal component of some enzymes or regylfatr the
others. Moreover, they have essential roles intptaatabolism [1]. A balanced fertilization progravith macro and
micronutrients in plant nutrition is very importaint the production of high yield with high qualiproducts [11].
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For adequate plant growth and production, micréemnts are needed in small quantities; howeverr theficiencies
cause a great disturbance in the physiologicalnaetbolic processes in the plant [4].

Analysis of variance (ANOVA) results showed thgpe of obtained grain (seed production from thst fiaceme
and seed production from secondary racemes) hadficemt effects on plumule length, radical freskight and
seedling fresh weight (p<0.01). 100 seeds weigldicte dry weight and seedling dry weight was aigmificantly
affected by type of obtained grain from the fiteme and secondary racemes(p<0.05). Although etazbserved
significant difference on radical length treatméhable 1).The highest mean plumule length (Figyrel@0 seeds
weight (Figure 4), radical dry weight (Figure 5)daseedling dry weight (Figure 6)were obtained frtiva first
raceme’s seeds, and highest radical fresh weighti(& 2) and seedling fresh weight (Figure 3) wartained from
the secondary raceme’s seeds. Seed vigor in oltameds from the first raceme was more than thairast seeds
from the secondary racemes and high vigor seedtypisally exhibit fast and uniform germinationrde and
uniform seedlings and good emergence potentialdstplanting environments and soil conditions. Heeveother
researchers achieved to these results [8].

Table 1: Results of analysis of variance (mean sques) treatments in castor bean.

Source of df Plumule length Radicle Radicle fresh Seedling 100 seeds Radicle dry Seedling dry
variation " length weight fresh weight weight weight weight
Rep 2 1150¢ 158.6™ 0.0039™ 0.0097™ 1.397™ 0.002" 1.0004™
Time (T) 3 3661 142.4™ 0.025™ 0.107 11.117 0.022™ 0.0008™
Grain (G) 1 6740 129.3™ 1.287" 30.26" 8.89 0.86° 0.6824
TxG 3 1186 229.3™ 0.0021™ 0.007"™ 1.058"™ 0.014™ 0.0013™
Error 14 420.9 89.8 0.0078 0.021 1.106 0.0002 G000
CV (%) 10.61 9.05 16.78 10.98 3.97 16.55 7.75
* ** ns, Significant at P = 0.05, P = 0.01 and mesignificant, respectively. d.f. degree of freedom
Time (T) = Time of foliar application of micronutrients @astor bean mother plant.
Grain (G) = Type of obtained grain (seed production fromfir& raceme and seed production from secondacgmzes).
Table 2. Mean comparison of traits on castor bean.
Studied factors Plumule length Radicle length Radicle fresh Seeqling fresh 1OQ seeds Rac_iicle dry See_dling dry
(mm) (mm) weight (@) weight (g) weight (g) weight (g) weight (g)
T, 175.4 b 1046 a 0.52 ab 1.38 ab 26.52 b 0.08 b 283
T 195.7 ab 105.6 a 0.56 a 1.22 ab 27.03 ap 0.11 3 34 0.
Ts 227.2a 18.8a 0.59a 142a 27.68 a 0.12 a 0.354
T 1743 b 97.3a 043b 1l14c 24.53 ¢ 0.08 b 0.32a

In each section, means followed by the same leitein columns are not significantly different acdimg Duncan test.

T,= at flowering stage of first racem€;= at flowering stage of first raceme + at floweristage of secondary racemdss at flowering stage of first
raceme + at flowering stage of secondary racemesain filling of secondary racemes, afigk control.
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Figure 1: Mean comparison of plumule length on casr bean.
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Figure 2: Mean comparison of radicle fresh weight o castor bean.
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Figure 5. Mean comparison of radicle dry weight orcastor Figure 6. Mean comparison of seedling dry weight onastor
bean. Vertical bars indicate standard error. bean. Vertical bars indicate standard error.
CONCLUSION

In general, it can be concluded that foliar appitoa of micronutrient on castor bean mother plasgscially at
flowering stage of first raceme + at flowering stagf secondary racemes + grain filling of secondacgmes time
considerably improve 100 seeds weight, plumuletlermad seedling fresh weight treatments, partitplifthese

seeds were obtained from the first raceme of céstan plant.
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