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ABSTRACT

An experiment was conducted in order to evaluate the effect of organic (3 and 6 ton/ha vermicompost) and chemical
(150 and 300 kg/ha nitrogen) fertilizers on growth, seed dispersal and heteroblasty of jimson weed at green house of
Shiraz University in 2012. The results showed that the highest and the lowest plant growth, seed production and
seed dispersal was in 300 kg/ha N and 6 ton/ha vermicompost, respectively. Position of the seeds on maternal plant
had an important influence on the emergence percentage. Seeds on the middle and lowest parts of the plants had
less emergence percentage compared with those on the higher parts. In general, application of 300 kg/ha nitrogen
accelerated the growth of jimson weed and increase dispersal and heteroblasty of the jimson seed.
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INTRODUCTION

Jimson weedatura stramonium L.) belonging to Solanaceae family, mostly grovaaseed in tropical regions in
some crops such as corn, soybean, sugar beetmatbto

Datura stramonium has both toxics and medicinal properties. Jimseadns used in skin disorder, ear pain, cough,
fever and asthma. Leaves extract are externally fegeinjuries, wounds bleeding and pains. Juic&uwf is applied

to scalp for falling hair and as antidandruff. Jomsveed contains biologically active substance$ sagcalkaloids,
atropine, scopolamine, tannin, carbohydrate andepr®. It is used in many drugs due to its anatgesid
antiasthmatic activities [11].

Seeds of this plant have a seed dormancy thatdhegot germinate in appropriate condition despéteirtyg high
seed viability [6]. Seed dormancy is a natural aakign to the environmental conditions which causies
appearance of plants in various time intervals thnd have more chance of being alive [3]. Weedrobig one of
the expensive and essential parts in agricultuadiycts. Weeds spread in all lands as very suadessd efficient
organisms and they can decrease crop yields beth@ém 100 percent depending on the competitivaciap[5].
One of the main mechanisms in survival of weedsufajon named heteroblasty, is production of sesihk
different germination ability from parent [6]. Sesize and its position on maternal plant is an irtgra factor in
germination and seedling vigor of the seeds. Envitental factors such as temperature, daytime, malt@lant
height and time of ripening seeds on maternal phawe an important role in the survival of weeddsef].
Although application of chemical fertilizers canciease crop yields, but if used improperly, it che
unintentionally useful for weeds more than cropsng&limption of fertilizers can change the competiabilities of
weeds and crops, as the better response of weed#irégen, leading to increase their interferenogl ghe
competitive abilities against crop [5].
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The purpose of this study was to evaluate the effethe level and type of nitrogen fertilizer orogth of Datura
stramonium maternal plant and on the next generation (seed).

MATERIALS AND METHODS

This experiment conducted at Agricultural Rese&@tdtion of Shiraz University as completely randaediblock
design with four replications in 2012. The seedsDatura stramonium weed were collected from the farm
Agricultural Research Station of Shiraz University.

Five experimental treatments were included: corirdthout fertilization), 3 and 6 t/ha vermicompasid 150 and
300 kg/ha nitrogen. The irrigation was performeduasow, and each block had a separate drainagenetha

Jimson weed characteristics included plant heigimber of leaves per plant, number of flowers gantp number

of seeds per capsule and thousand-grain weight measured weekly. After plant maturity, when thetteavas
completely dry and seeds are easily visible ongtloeind, the distance of the maternal plant unél st seed was
measured in order to determine the dispers@latfira stramonium seeds. Three plant were selected from each plot
and 100 seeds were harvested from upper, middidaitdm parts of the each plant for heteroblasty tEhen, the
seeds in each treatment were planted in five kg pod irrigated regularly. Emergence percentageocaksilated

by dividing the number of emerged seedlings bytoitel seeds sown.

Statistical analysis

Data were analyzed using the analysis of variaddéQVA), General Linear Model (GLM) procedure. Means
comparison tests were performed with Least SigaifidDifference (LSD). All statistical analyses wegrerformed
using SAS software.

RESULTS AND DISCUSSION

Assessment of the plant height showed that theseangignificant difference between fertilizer treahts from the
fifth week onwards. The highest the plant height whserved in application of 300 and 150 kg petaremitrogen
with no statistically significant difference (Figud). It seems that nitrogen fertilizer increades plant height by
stimulating the vegetative growth of the plantstia same vein, Hejcmaah al [5]. reported that the height of the
weedRumex crispus increased by application of nitrogen fertilizeheTlowestDatura stramonium plant height was
observed in application of six tons per hectarenieompost (Figure 1). Application of vermicomposhiah levels
has a negative effect on plant growth and photb®gis, which by reducing of production and avaligbiof
assimilates and it can reduce the plant growth [4].
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Figure 1. Effect oftype and amount of fertilizer consumptionon length of jimson. The means of th
overlap don't have significant different the base o the LSD test.
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The results showed significant differences wereepled between treatments from the third week onsvéod the
number of leaves and the most number of leavesndutan the 300 kg/ha nitrogen (Figure 2). Previstigdies
show that nitrogen has a significant effect on nemidf leaves per plant [5].

Application of vermicompost significantly reducdtetnumber of leaves per plant compared to contréiis study
(Figure 2). In contrast to this result, Singlal. (1998) showed that vermicompost fertilizer incezhthe number of
leaves. Also, Kumawat al. [9] reported that increasing vermicompost leveianced vegetative growth of barley.

t

Control

30

4

3 ton/ha Vermicompost

. 6 ton/ha Vermicompost 4
10 J
—— 150 kg/ha Nitrogen /I

300 kg/ha Nitrogen

20

Number of leaf per plant
=
|
I

10

Days after sowing

Figure 2. Effect oftype and amount of fertilizer consumptionon number of leaf of jimson. The means of th
overlap don’t have significant different the base n the LSD test.

The highest and lowest number of flowers per phead observed in application of 300 kg/ha nitroged six ton/ha
vermicompost, respectively (Figure 3).

It can be stated that the increasing the amoumehicompost from 3 to 6 ton/ha caused reductiofeitility and
consequently reduction in seed production and sastt and long-term control of this weed in fieldoodps and
vegetables. Although the effect of type and amaafapplied fertilizer on number of seeds per capsamhd
thousand-grain weight was not significant, but &pplication of 150 and 300 kg per hectare nitrogemeased
these parameters, however, there was no signifiiffatence statistically with the other treatments
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Figure 3. Effect of type and amount of fertilizer onsumption on number of flower of jimson.
The means of the overlap don't have significant diérent the base on the LSD test.
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Differences between treatments for number of casspér plant were greater in nine weeks after jplgretnd the
maximum difference were observed ten weeks af@mtplg. The highest and lowest number of capsuteplant
was obtained in the 300 kg per hectare nitrogenGatah/ha vermicompost, respectively. The numbecagfsules
per plant was not significantly different betwedinee ton/ha vermicompost and 150 kg/ha nitrogesiigh they
were higher than control (Figure 5).
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Figure 5. Effect of type and amount of fertilizer onsumption on number of capsules per plant in jimsoe. The means of
the overlap don't have significant different the bae on the LSD test.

Though the type and amount of fertilizer was natistically significant on number of seeds per cdgshowever

the maximum number of seeds per plant was obsemnvedntrol with an average of 451 seeds per capsuie the

lowest seeds were in both levels of vermicompo#h &h average of 419 seeds per capsule (FigufEh@.results

did not agree with Hassanpoeiral. (1390). In agreement with this study, Saeidal. [12] that showed this trait
has not been affected by chemical fertilizers.
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Figure 6. Effect of type émd amount of fertilizer onsumption on number of seeds per capsule plant in
jimson. The means of the overlap don't have signifant different the base on the LSD test

There was no significant differences between thodiseed weight in fertilizer treatments (FigureSanchezt al.
[13] also reported that application of vermicomposteased the yield é¢flantago major L.
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Figure 7. Effect of type and amount of fertilizer onsumption on 1000-seed weight in jimson. The mean$
the overlap don't have significant different the bae on the LSD test.

The highest (276 cm) and lowest (180 cm) seed digpeas observed in application of 300 kg perdrechitrogen
and six tons of vermicompost per hectare (Figurd#gpersal distance of seeds from the mother péaobe of the
fundamental aspects in the life cycle of plants basl a significant effect on evolution and surviehthe plant [1].

Morphology of plant organs in relation with seedspdrsal such as maternal height, shape and sithe &feed and
also environmental conditions have a crucial effect the movement of seeds [10, 7].

Results of former studies indicate this fact thne hutrition of maternal plant using different fierer treatments,

had a significant effect on seed dispeiSaddium cicutarium, as, the distance from the maternal plants grawn i
adequate fertilizer conditions was more than inadegfertilizer [8].

300
200
150

100

L
=

Distance from maternal plant (cm)

0

Figure 4. Effect oftype and amount of fertilizer consumptionon seed dispersal of jimson. The means of
the similar letters don't have significant differert the base on the LSD test.
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Results of mean comparison of heteroblasty showatlthe highest emergence percentagPattira stramonium

seeds in the upper part of the maternal plantsrub8i@ and 300 kg/ha nitrogen and 3 tons of vermpmmsh per
hectare (Table 1). Also, there were no signifiadifferences between the emergence percentagesas sellected
from the lower and middle parts of maternal plaimtsany of the fertilizer treatments. The lowest egeace
percentage of the middle and lower seeds of mdtpiaats was observed in the 6 tons per hectammigempost
(Table 1).

Weeds with heteroblasty, have high diversity andatdlity to adaptation with the environment andahave more
time of dispersal that causing tighter controlrefde weeds [5,8].

Table 1. The effect of seed positioned in maternalant on emergence percentage of seed
of jimson under different fertilizer treatments.
Control Nitrogen Vermicompost

Up Medium  Low Up Medium  Low Up Medium  Low Up Medium Low Up Medium Low
65.6b 51.4c 50c 68.5a 52.5¢ 50.3c 70.3a 52.6C 50.68.6a 51.3c 49.6cd 64.2b 48d 47d
Means with the same letter within a column are not significantly different at the 1 % probability level according to the LSD test.

CONCLUSION

In general, this study indicated that fertilizezatments had a significant effect on growth charéstics ofDatura
stramonium and dispersal and heteroblasty of the producediss@éso, place of seeds on the maternal plantamad
important influence on emergence percentage seddabfra stramonium. Furthermore, application of 300 kg
nitrogen per hectare causes further growtBatiura stramonium and increased dispersal and emergence percentage
of seeds.
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