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The Evaluation and the Comparison of the
effect of without Engine Power and Power
Mechanical Systems on Rice Weed

F. E. Cherati, T. Naij , A. Amraeand Y. Hosseinpor

Abstract—In order to study the influence of different metaat
controlling weeds such as mechanical weeding andhamécal
weeder efficiency analysis in mechanical cultivaticonditions, in

Wheat, rice and barley are the most important terea
cultivated in Iran and rice is the second main rplgiod in
Iran, after wheat. Self-sufficiency in the prodoati of

farming year of 2011 an experiment was done inria fa coupling agricultural commodities has been taken as a retion
and development of technology center in Haraz,Ifdre treatments objective in Iran but rice production in Iran is adversely
consisted of (I) controlreatment: where no weeding was done, (”)affected by suchinhibiting factors as traditional modes of
use of mechanical weeding without engine and (llpower y 9

mechanical weeding. Results showed that experithérgatments production, small-scale operations, irrigation idiffties, lack

had significantly different effects (p=0.05) onIgi¢raits and number
of filled grains per panicle, while treatments htmt significant
effects on grain weight and dry weight of weedghe first, second
and third weeding methods at 1% of confidence Iebadatment (1)

of appropriate tools and equipmenechanized farming, and
legal and administrativdindrances, all preventintherapid
growth of riceproduction. In Iran, ricgransplanting is done
manually and requires about 306 man-H,hahich is roughly

had its most significant effect on number of fillgchins per panicle
and yield performance standpoint, which was 370k@ha’ in its
highest peak. Treatment (lll) was ranked as sedofigential with
3559.8 kg ha. In addition, under (I) treatments, 2364.73 kg lvd
yield produced. The minimum dry weights of weedslhweeding
methods were related to the treatment (11), (IHgdl), respectively.
The correlation coefficient analysis showed thatltyield had a

42% of thetotal labor requirement of rice production.

At transplantingtime, there is an acute labahortage,
which results inincreased labor wages and delay in the
transplantingoperation. Hand transplanting also results in a
non-uniform and inadequate seedling populationses&h
problems necessitate the introduction of mechanized rice
significant positive correlation with the paniclea yield per plant transplantingo achieve timelier establishment and better crop
(r= 0.55* and the number of grains per panfcle= 0.57*) and the stands [9]. In addition, weedsre thebounding factors of
number of filled grains (r= 0.63*). Total rice yiehlso had negative agricultural production in Iran, whicrcompete crop plants
correlation of r= -0. 64* with weed dry weight aécend weed (especially rice) with their rapid growth. Weedscimse
sampling time (17 DAT). The weed dry weight at dhand fourth 5,04t 2505 of ground’s potential yield in treeveloping
sampling times (24. and' 40 DAT) ha.d negative cotiwia of -0.65™ ., |htries like Iran and they are serious threataficultural
and r=-0.61* with rice yield, respectively. . ) .

products. Besides, weeds compete to crop plantatching
vapor, light and food in growth season aréusing
disturbance in cultivation, maintenance, yield witiwal and
reduction in quality and quantitf productg24].
Reference [2] shows that in an experiment that atrhi@% of
the total waste production ielated to the lack of weeds
half of the world population [23, 8]. The globakei control in fields. In order ta@ontrol weeds, there are different

production is 454.6 million ton annually, which hayield of ways_all overthe world S_UCh as h_and weeding m_ethods,
4.25 ton hd. The average yield is about 4.9 ton ha-1 in irarghemical weedingmechanical weeding andcambination of
which is the 11th rice producer in the world [1However, them. Reference [18] shows that have done a rdsedrout

Iran consumes about 2.05 million ton of its proéarcinside weeds controln the direct cultivation of rice in Gambia and
the country. For the last decades, rice consumgtams been they found_ the_uev_ery day d_elay_ In Weeq|r@uses 25 kg fia

expanding beyond the traditional rice-growing alire‘,j,éiecrease in r|cy|eld_ crop in direct cultivation. In_ paper [7]
particularly in western Asia and Europe. In mostintioies, f_ound that application of rotary weeders Amerlcgn rice

surveillance measures are taken regarding the mresef fields can play as a key factor of weed controlliiigiey

different elements in important foodstuff such ][ showe_d thgt rotaryvee_ders cause an increase in ventilation
and give air to the soil and finally the betterwtio of root,

stem and claw. Reference [13] shows that the |dckeed
controls in rice fields causes 80-100% vyield reftunctn [20]
compared theotary hand weeders with the common methods
eof weeding in India. Ithat study the mechanicakeed control
significantly increased the grainyield of rice plants.
Mechanical weedindpas advantage of 10.9% of increase per
hectare iryield croprather than using hand weeding. Many
researchers such §$4- [21- [25- [17] - [16] studied the
influence weeding on weeds/crop production. Refezejd]
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I. INTRODUCTION
ICE (Oryza sativa L.) Is the staple food of more tl@an
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reported that theost of mechanical weeding is alm886 to  moisture A 0.25 nf frame work was thrown in a randomay
50% less than hand weeding. The adveritesbicides in early to four points of each plot in order to measure the dryghvei
1940 in order to solve weegsoblem was one of the mostof weed in 10, 17, 24, 4(DAT). The weed samples were
important agricultural successes [1]. Todayweeds takenand sento the laboratory and placed in the oven for 48
management has an important roleiriareasing agricultural hoursat 80 °C and then weighted.

products all over the world [3]. Ricproduction has some

problems andseems thaiveed is one of them with major Ill. RESULTSAND DISCUSSION
effect and caus&5 to 100% decreases in production [10]. A.Vegetative traits
Some of the effective factors in weeds populatioa Bce Table | .Shows the results of variance analysiseftect of

genotype(variety), humidity, cultivation pattermploughing  treatments on the vegetatipeoperties. The Table | indicates
method, cultivation systentechnology of weed controlling the difference ofplant height in weeding at 30 DAT.
and etc. [6]. Acceptability of herbicid@screased rapidly after However,among different treatments there is significant
1980 due to the easines$ use and lack of need to costlyattribute for other samples. Teemparison of means Table Il
labor. Herbicides look better than otherethods because of showed that intreatment (lll) the least rice plant height
their performance in decreasingeeds competition, easy achieved in the second sampling time. This wasusecaf the
usage and economlow cost and lessvorkforce. Therefore, soil factor of this weedemachine which generallgamages
weedcontrol in rice is stronglglependent on herbicides [12]-[ the scattered roots of ricén the depth of operation of
5]. Nowadays,finding the suitable methods of weedntrol machine, and causeéglay in ricegrowth. Plant height average
has been aimetbeside the consideration of environmentain growth stages (five samplingtages) of differentveeding
hazards. The purpose of thigsearch is to examine themethods was shown in Fig (Ijhe maximum of plant height
probability metricsof using weeder machines in order tan five stages ofsampling ofrice growth was related to
control rice field weeds and compare the effects of treatment (I) andI{l), respectively.lt seems that high dry
mechanical, chemical andraditional ways on growth weight and biomass of weeds in théseatments cause the

characteristic, yield and the yiedfdmponents of rice. plant height increase. Thiss mainly because of higher
population of weedsn the relatedireatments and therefore
Il. MATERIALS AND METHOD higher competition between weedsd rice to achieve more

This research was done in 2011 in a rice field ardz light and growing space amukecessarnconditions. In paper
Technology Propagation amevelopment Center in Iraithe [15] reported thatuse of herbicide with high doses,
area resides &bngitude 52° 10' east and latitude 36° ®@'th  significantly decrease ricdeight. Based on the correlation
31. Based on regional climate classificationsseami-hot Table attributes, ithe secondsampling date (30 DAT) the
Mediterranean climate has beesported. According to bush height has positive and significant correlation with the
statistical analysis baseadh climate with average of rainfall is stem height inharvest time. The plant height in the second
about 800mm annually with the average annteinperature sampling date(30 DAT) had anegative and significant
of 16 C°. The soil samples werellected from 0-30 crdepth  correlation withnumber of filled grains panicfe(r=0.52*), in
and then sent tthe laboratory for soil analysis. The soil of thewhich the mean value of bush height increasesl causes
experiment site was categorized as Loam. Ti=7.61, more numbeof filled grains paniclé.
electrical conductivity (EC) =1.06nMoh and theorganic
material of soil (OM) =1.08%. The absorbaplosphorus and  B.Yield and yield components of rice
potassium were equal to 6 ppm and 180 ppm, reseécti  Variance analysis on grain yield, grain weight, fens of
The experiment was setup as randomizednplete block panicles plant, panicle length, number of graipaniclé' and
design with 5 treatments and 3 replication$#20 m plots. number of filled grains panicfehave been shown in tfi@ble
The treatments consisted of (I) conttotatment: where no I. As it is seen, the treatments does not haw&gaificant
weeding was done, (Il) use ofiechanical weeding without effect on the number of spikes plantpanicle length and
engine and (lll)power mechanical weeding. A native rice number of grains panicfe butit has a significaneffect on
landrace,Tarom was used which had about 1t height, Yyield and number of filled grains paniclén thelevel of 5%
elegant stems and tall and thin aalchost horizontal leaves. and on the weight of thousand segus0(01). The comparison
The growth periods about 103 daysTarom'syield is about of treatments Table. | show that &lkatments compared to
3600 kgha' and thecooking quality and taste is vegood. witness treatment (control) hampact on yield and increases
The rice sampling wadone at 15, 30, 4%0 (DAT) and at the performance of crop in to degree. Among other
final harvest time (for ricgield). Then, ten constant samplestreatments, no statistically significatifference was observed.
from each plot werehosen and their heights measurefiia However, the highest grain yield tfifferent treatments was
above-mentionedgrowing stages. Thenumber of spikes, related to treatment (Il), which h&¥05.97 kg ha. According
number of grains ieachspike, number of filled seeds, sterileto the attribute correlation, crop yield has positsignificant
seeds ancheight of spikes were measured. In order to correlation with number of panicles plantr=0.56*), number
calculate weight othousand seeds, four bushaseach plot of grains paniclé (r=0.58*), number of filled grains
were selected and then 100 ses@se chosen randomly. The (r=0.62*). Conversely, crop yield has negatard significant
weight of thousandseeds was measured according to 14%prrelation with dry weight of weeds (r9:63*) in the second
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sampling date (17 DAT), dry weight of weeds (r=-0.64**) in
the third sampling (24 DAT) and dry weight of weeds (r= -
0.60*) in the fourth sampling date (40 DAT). Negative
correlation between crop yield and dry weight of weeds in
different sampling dates; indicate the importance of weeding
in increase of rice yield. Obvioudly, application of chemical

treatment is one of the main reasons of increasing yield, in
which weeds are controlled in a better way. In overview,
percentage of filled grains panicle® is a good index, which
reflects yield increase by better alocation of photosynthesis
materid into the seeds.

TABLEI
ANALYSIS OF \VARIANCE TREATMENT STUDY ON THE \VEGETIVE AND Y IELD TRAITE [NDICATOR

Mean of Square

RE OF variation ) o of spikesper Yer Of grains nber of filled _height in_ neight in theieight in the height in the
Yield in weight lelength "~ ° . .
plant panicle iper panicle  tsample dsample sample thsample
REP 2 27.44™ 046 530™ A3™ 31.83™ 56.77 ™ .78 ™ 57.29™ 51.89™ 15175.48
Treat. 2 551.91° 0.61° 32.80 "™ 24™ 84.13™ 315.04" 47 ™ 19.90 " 5163 15174.50"
Error 4 )177.51 0.04 15.49 243 157.28 51.84 19.30 9.97 74.53 11934.03
CV. - 13.43 0.89 2211 272 16.35 11.72 30.50 13.45 11.80 17.16
TABLEII
COMPARISON OF MEAN EXPERIMENTAL TREATMENTE (DUNCAN 5%)
Mean
Numb
Nu Num Plant
Treatments } mber of ) ber of o of ' P'a'.“ heightin . P'a'.“ ) P'a'.“
vield Grain ikes Panicle rains filled height in the heightin  heightin
weight P length 9 grains thefirst second thethird  thefourth
per per per sample sample sample
plant panicle : sample
panicle
. 2364.73 24.96 149 a 66.16 49.60 38.91 81.85 1183 1755
witness b a 6 a 24.40 b b a a 1 a 6 a
Without 3705.97 24.06 174 a 7853 68.16 40.53 78.85 1181 176.1
. a A a 24.30 a a a a a a
engine 3 0 7
power 344488 2456 170 82.35 6640 3895 7403 111.4 1722
mechanical a b o 23.86° o @b o b a a
0 1 2
weeder

Average number of filled grains in treatment (I1) was the
highest; while in treatment (1) was the least. Based on the
correlation coefficient the number of filled grains had positive
and significant correlation with yield (r=0.62*). Moreover,
this character had positive and significant corrdation with
number of grains panicle® (r=0.84**), but has high negative
correlation with dry weight of weeds (r=-0.46*) in third
sampling date and rice height (r= - 0.52*) in second sampling.
Negative correlation between the number of filled grains and
weed dry weight in the third sampling date indicates that
effect of weeding in this stage of rice growth is very vital and
seems to be a critical point in weeding process. In this
experiment, weight of each grain is the most stable yield
component, which indicates that under different weeding
conditions a uniform stream of photosynthesis material flows
into the seeds. The least weight of thousand grains related to
treatments (111) and (II) and while the highest values related to
treatments (I11), respectively, Weight of thousand grains has
negative and significant correlation with dry weight of weeds
(r="-0.68**) in the first sampling (30 DAT) and dry weight of
weeds (r= -0.53**) in second sampling date (17 DAT) but
there is no significant correlation with other measured
attribute. This shows that weed control has important effect on
increase of thousand grains weight. Treatments (I1) in first

sampling date had the least anount of weeds and Treatments
(I1) had the least amount of weeds in total, which can be one
of the reasons of increasing weight of thousand seeds. The
tillering ability in rice is an important agronomic attribute for
producing grain. However, according to variance analyses in
this study Table .IlII there was no difference about this
attribute among al treatment. Table. 11l showed treatment
effects on height of rice at harvest time and variance analyses
showed no significant difference between treatments on height
of rice at harvest time. In this study the best time and method
of weeds control for weeding were 3 times hand weeding and
soil ventilation in 28, 14, 42 (DAT), respectively. This also
had the highest number of tillers plant *.

C.Dry weight of weeds

Table 111 shows the analysis of variance of treatments on
dry weight of weeds. Treatments have significant effects on
dry weight of weeds in the fourth sampling date. Looking
further in to the Table of dry weight of weeds Table IV reveas
that the most dry weight of weeds in first sampling date (10
DAT) is related to the treatments (1) and (1), probably
because in this study the mechanica weeding was not done at
the first positioned transplantation because it was damaging
therice plants.

98



International Journal of Biological, Life and Agricultural Sciences

ISSN: 2415-6612
Vol:6, No:3, 2012
200.00
'E 150.00 / witness
S .
g 100.00 /
£ so00 / without
r engine
0.00
15 30 45 60 85 power
mechanical
number of day after transplataion

Fig .1 Mean of plant height in stages (five stages of sampling) in different methods of control
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Fig. 2 Average of weed dry weight (g) in different methods of weed control in rice

Treatment (I1) has the least dry weight of weeds. In paper
[13] reported that hand control of weeds significantly affect
the rice weeds. The most dry weight of weeds in second
sampling (17 DAT) was related to the Treatment (I) and
between the other treatments was not any difference, while in
the third sampling (24 DAT) there was significant difference
among the treatments. The most dry weight of weeds
produced by treatment (1) followed by (111) and (I1) treatments,
respectively. In this sampling, the least belong to treatments
(1) and (III), respectively. In the fourth sampling date (40
DAT) the driest weight of weeds gained after treatment (I)
following the (I1l) and (IT). The least amount of this trait
belonged to treatment (I1) Fig. 2. In al stages, treatment (1)
had the least weed's dry weight suggesting a suitable weed
control with positive effects on rice yield as the most rice
production was related to this treatment, while least dry
weight of weeds associated with treatment (I1) with the lowest
yield after treatment (1). The main reason of yield decrease in
this treatment was the increase of weeds dry weight. The main
reason of increasing of weeds dry weight is that the rotary of
this machine moves in a constant division among the row and
it cannot appropriately accomplish weeding in the bush sides
because if rotary got close to the bush more than usual, it can

damage roots by cut them. Therefore, the operator should have
suitable distance from the bush because places beside the bush
are full of weeds and the rotary cannot catch it. These places
are exactly beside the bush and can impose many damages to
the growth attributes, between attributes indicate that dry
weight of weeds in the first sampling date (10 DAT) has
positive and significant correlation with weed's dry weight.
Moreover, significant correlation were observed between dry
weight of weeds in second date (r=0.55*)(17 DAT) and fourth
sampling date (40 DAT) of dry weight (r=0.73**). On the
other hand it had negative and significant correlation with
weight of thousand grains (r=-0.68**). In the second sampling
(17 DAT), there was a positive and significant correlation with
third sample (24 DAT) of dry weight (r=0.89**) and fourth
sample (40 DAT) of dry weight (r=0.80**). It aso showed a
negative and significant correlation with rice yield crop (r=-
0.63*) and weight of thousand grain (r=-0.53*) and the fourth

sampling date (60 DAT) of tiller number (r= -0.59). Dry

weight of weeds in the third sampling date had positive and

significant correlation with the fourth sample of dry weight (r=
0.72**). It aso reveaed a negative and significant correlation
with rice yield (r=-64**) and number of panicles plant-1 (r=-
0.61*) and number of filled grains panicle-1 (r=- 0.46*) and
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the third sample of tiller (r=-0.72**). Dry weight of weed in

0.53*). There was no significant correlation among other

the fourth sampling had positive and significant correlation  attributes.
with amount of operation (r=-0.06*) and spikes height (r=-
TABLEIII

ANALYSIS OF VARIANCE TREATMENT STUDY ON THE VEGETIVE AND Y IELD TRAITE INDICATOR

Mean of Square

Nu

URE First 58;:3 Third Fourth mber of Number e?l (L;;nb el:lg;nb Heig
OF DF sampled sample Sampling Sampling tillers of tillersin tillersin tillersin ht of
variati weed dry P weed dry weed dry inthe the second . harvest

. weed dry . : . thethird the forth .
on weight ; weight weight first sample time
weight sample sample
sample
REP 2 5.78"™ 5n57'29 221'60 115"5175'12 nls'3l 28.05"™ 465" 2.00™ 5n§'76
Treet. 2 847™ 81973 725134 gni7a68” 063 1827™ 27.62 2430 27.81
Error 4 19.30 9.86 74.14 11934.56 1.05 14.34 17.44 15.12 15.61
CV. - 30.50 13.08 11.80 17.16 12'4 21.02 23.80 23.13 221
TABLEIV
COMPARISON OF MEAN EXPERIMENTAL TREATMENTE (DUNCAN 5%)
Mean
First The Third Fourth Num Numbe Numbe Num
Treatments second Samplin ) ber of rof tillers  rof tillers ber of .
sampled Sampling ) . ] ; . ) Height of
weed dry sample g weed weed dry tillersin inthe inthe tillersin harvest time
: weed dry dry : thefirst second third the forth
weight ] ] weight
weight weight sample sample sample sample
witness 1540° 35722 25'25,7'5 81'7'90 8.43° 17.662 19.602 1a5'93 181.232
without 15352 2004° 3221 484.90 860%  2063° 25432 2160 179.16
engine
power
mechanical 12.46% 16.25° 5{,9'11 626'04 7.73° 15732 21.072 1a8'30 175232
weeder

IV. CONCLUSIONS

Results showed that there are differences among treatments
in growth attributes and yield, which depends on rice yield and
dry weight of weeds. Results aso reveded that there is a
negative relation between weed's amount and full seed’'s
percentage, weight of thousand seeds and field operation,
which indicate the importance of weed control in rice
production. The more weed exist, the more competition would
be on the light and appropriate condition which causes
increase in height of rice plant to get the appropriate condition.
There is a strong negative solidarity between number of filled
grains and dry weight of weed in the second sampling date (17
DAT). The effect of second weeding on maintaining stage of
rice is so important and can be considered as critical point of
weeding. without engine treatment was the best treatments
becausein its highest peak .
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