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EVALUAYION OF LOCAL POTATO PLANTER 

PERFORMANCE USING AUTOMATIC AND SEMI-

AUTOMATIC FEEDING MECHANISM 

 El sayed, A. S.*,                      Mady; M. A. A;**  

El – Amir; S. M.;***              Abu-Eash I.T.**** 

ABSTRACT 

Two types of feeding mechanism namely automatic and semi-automatic 

were investigated to determine an appropriate system for potato planting 

under Egyptian conditions. The uniformity of seed distribution, 

performance rate, energy requirement and cost operation were 

investigated under different levels of operating speed. The results show 

that the uniformity distribution of seed spacing is a greatly affected by the 

forward speed of mechanical unit. The mean value of coefficient of 

variation increased with increasing travel speed. The lowest value of 

variation was obtained at forward speed of 2.0 Km /h with automatic & 

semi-automatic feeding mechanism. Increasing of forward speed of 

mechanical unit lead to increase the void tubers percentage under two 

feeding mechanisms.  

INTRODUCTION 

n Egypt, the primitive potato manual planting is still carried out, 

which consuming time, cost and non- uniformity distribution is 

expected. As it is well known that, Mechanical planting is very 

important in saving hand labor, improving production, and allowing 

further mechanization. Increasing and improving the potato production is 

considered the important goal. Therefore, many agriculture researches 

were carried out in order to increase potato production quality and 

quantity. Abdo, (1985) stated that, the mechanical of potato planting is 

considered as a positive factor to increase potato yield. The average 

potato yield increased(14.97%) using mechanical planting compared with 

manual planting. 
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Kidokro and Yoneyama (1990) stated that, the mechanical of potato 

planting was satisfactory for planting depth, spacing, and reduced 

working times by approximately 35.5%. Gupta et al.(1990) showed that 

the labor requirements of plating potatoes was reduced by 90%, compared 

with the traditional method. Arsenault et al. (1996) showed that labor 

requirements for planting with the planter were 40-60% less than for hand 

planting. Bagheri (2006) evaluated potato planter performance by seed 

spacing, planter speed and seed depth. He pointed out that planter speed 

had consistent importance for achieving good planter performance. Ismail 

(1991) stated that, depth of planting has an effected on yield and deep 

planting may be reduce total yield. Depth of planting should be adjusted 

according to the soil conditions. Generally, he concluded that variations 

in depth within the normal range of 0 -7.5 cm blow ground level appear to 

have little effect. In this aspect the tuber should be covered with 

sufficiently deep layer of soil to protect the tubers from direct light 

(which causes them to become a green), from high temperature (second 

growth) and from insect damage.                                           

Abd El-Maksoud et al. (2011) found that: 

1- The green tuber percentage decreased from 0.25 to 0.0 and from 0.052      

to 0.0 ton/fed as the planting depth increased from 3 to 7 cm for sponta 

and lady rosette varieties respectively.     

2- The field capacities for all planters at the same travel speed were     

decreased with sensible rates by increasing either planting depth (3, 5     

and 7 cm) or decreasing the essential planting 

3- Increasing planting depth lead to decreasing field efficiency for all      

planter.                              

CIP (1993) state that potato is planted in a wide range of soil, it succeeds 

when planted in the light soils which consist of high level of organic 

matter. The ideal potato ridge width ranges from 65 to 0.90 m. They 

added that row might have a cross – sectional area of about 0.075 m2 and 

the distance within the row (0.25-0.3m) depends on other factors such as 

the yield, variety of potato and type of soil. Kistanov and Oshrkov 

(2001) used 70, 75 or 90 cm between rows, forward speed of 0.56 – 1.89 
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km/h and tuber spacing in row of 35, 70 or 105 cm planting depth was 4-

12 cm the corresponding plant density was 20000 -40000 tubers/hectare. 

El- sahrigi et al. (2003) the result can be summaries as follows: 

1- The reliable operating stability factor (k =2) Was corresponding to 

draught requirements was 5.5 kW /row, as double –row flat ridge 

constructed at operate speed of 3.5 km/h and ridge deformation depth of 

12 cm. 

2- The highest seed spacing uniformity, the highest tuber yield and the 

maximum percent of desired shape quality were obtained when using cut 

instead of whole tubers, replacing cup instead of spoon cell, lowering the 

dropping height down to 10 cm and adapting the metering belt speed at 

0.6 m/sec. 

3- The less soil swept from both ridges a side was accomplished by 

planting cut tubers seed inside the double row flat ridge. 

Ismail & Abou – Elmagd (1994) found that the operating cost of the 

automatic planter (cramer) was 20.7 LE/ fed compared with 12.4 LE/fed 

for the semi-automatic planter (local). Siemens and Bowers (1999) state 

that the fuel consumption is expressed as specific volumetric fuel 

consumption (4.0 kW.h) which is generally not affected by engine size 

and pointed out that for diesel engine typically it ranged from 0.24 to 0.56 

4.0kW.h. About EL-magd (2001) reported that, the choice of potato 

planting system is of great importance that is because environmental 

condition are greatly influencing potato production quantity and quality. 

Hanafi (2004) state that, it is the number one pest of potato throughout 

the middle East and north Africa. It damages both foliage and tubers. 

Rainy winter period, but increase to significant levels during the hot and 

dry summer months. In the field, the potato tuber moth can damage up to 

25% particularly if the harvest is delayed but in strong it can damage 

100% of the tubers. 

The main objective of this work is to investigate two systems of 

mechanical feeding mechanism to obtain the appropriate planting method 

for the Egyptian farmers .To achieve this objective a local potato planter 
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include two feeding mechanisms namely automatic and semi-automatic 

was used in this investigation.  

METHODS ANDMATERIALS  

The experiments were carried out on one feddan at the Experimental 

Farm of Faculty of Agriculture, Suez Canal University. Potato tubers of 

Nicola Varity were used in this study. 

  

Physical properties of Potato Seed 

Random sample of potato tubers were investigated to determine some 

physical properties as shown in table (1):- 

 

Table (1): The physical properties of potato seeds 

C.V% Mean Range Dimensions 

Min Max 

16.46 80.88 129.5 44.0 Length ,mm 

11.42 55.37 73.0 38.5 Width, mm 

12.56 45.96 64.0 31.6 Thickness, mm 

35.83 108600 270000 45000 Volume ,mm 

46.34 101.32 252.0 45.0 Mass, g 

11.73 58.8 80.1 44 Geometric diameter, mm 

11.8 1.61 2.14 0.98 Shape index – k 

 

Potato planter 

A locale potato planter ( constructed at Institute of Agriculture 

Engineering, center of Agriculture Researches, Ministry of Agriculture) 

include two type of feeding mechanism (automatic and semi- automatic) 

was fabricated as show in Figs (1 and 2). It can be mounted on the three 

hitching point of the tractor 65 hp. The main specifications of the planter 

as the following:- 

 

Automatic feeding mechanism 

Feeding mechanism in automatic system is a belt with spoons as shown in 

Fig (1). The belt takes its motion from the ground wheel. The bottom of 

the seed hopper is opened in such a way that potato seeds flow easily to 
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the spoons. Tubers are feeding from the hopper to the spoons which 

moving upward traveling by a controlled speed to adjust the planting 

space between tubers. On the downward travel of the belt the potato seed 

is held on the back side of the spoon until it is dropped into the furrow.     

                                                                            

Semi- automatic feeding mechanism 

Feeding mechanism in semi- automatic system is chain with cups as 

shown in Fig (2) The chain takes its motion from the ground wheels. The 

test unit have to place tubers in cups by the operator sitting on the 

machine. The cups moving upward by a controlling speed to adjust the 

planting space between tubers. On the down and as starts downward in its 

rotation, release the seed or force it off the point, dropping it into the seed 

spout, which guides it into the furrow made by the furrow opener. The 

mechanical unit of potato planting was adjusted to gave 25 cm between 

seeds in the row for two feeding mechanisms. The comparison between 

means of delivered seed was investigated at 25 m travel for different 

treatment of potato planting systems. In order to describe the seed 

distribution in the row, seed spacing, void tubers percentage and double 

tubers percentage were taken into consideration.                                         

                                      

 

Fig.(1): photography view of the potato planter. 
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 1- Hopper seeds           2- Belt- double spoon            3- Planting tube                        

 4- Spoon                       5- Furrow opener                   6- Covering blade     

 7-   seat                         8- Chain with manual feeding- Operators 

 9- Cups                        10- Ground wheel                  

11- Change feeding system from automatic and semi- automatic   

12- Connecting point of cup with covering chain                            

Fig.(2): Schematic diagram of feeding mechanism of potato planter. 

In order to describe the seed distribution in the row, seed spacing, void 

tubers percentage and double tubers percentage were taken into 

consideration. If the distance between two planted tubers was 40cm or 

entage of void tubers . The percertub . It could be considered as voidmore

                                                                    .) was calculated as followst(V 

Vt = (Nv / N) x 100%           

Where:- 

Nv: Number of tubers void at 25 m travel  
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N: Number of tubers delivered as adjustment of feeding 

mechanism at the same travel.  

The double tubers percentage was calculated as follows:  

D = (m/n) x 100 %           

Where:- 

D = Double tubers percentage.  

M = number of double tubers in 25 m length. 

The theoretical field capacity (FCth) for all treatments of mechanical 

planting was calculated using the following formula (Hanna et al. 1983). 

FCth = (S. W) / 4200           fed /h 

Where:- 

S: Travel speed, m/h  

W: Rated width, m 

The actual field capacity (FCact) for all treatments of mechanical planting 

was calculated using the following formula: -  

FCact = 60 / (Tu + Ti)       fed /h 

Where:-  

Tu: utilized time, min /fed. 

Ti: turning time, min / fed. 

The field efficiency (n) was determined by using the following formula: -  

M = (FCact / FCth) *100    % 

Fuel consumption was measured by common method for different 

treatments under experimental studies. The fuel tank was filled to full 

capacity before & after each treatment. The amount of refueling was 

measured by a gradated cylinder for each treatment. The rate of fuel 

consumption by the tractor for each treatment was calculated in L /sec. 

Power Consumption ``P`` and operation time per unit area (fed) for 

different treatments were estimated according to the following formula : - 

P = Fc * Fd * CV * (427 /75) * 0.746 * ȵth *ȵm  

Where:- 

Fc: Rate of fuel consumed, L / sec  

Fd: Specific density of solar, 0.85      Kg / L  

Cv: Calorific value of fuel, 10000      Kcal / Kg 
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 ȵth: Thermal efficiency of engine considered to be 40% 

for diesel engine 

 ȵm: Mechanical efficiency of engine considered to be 80% 

for diesel engine 

potato tubers yield were collected and weighted to determine the lifted 

tubers (Lt) .Meanwhile, the burred tubers (Ult) in the soil bed were 

packed by hand in the same area (10m 2) and weighted . The total yield 

(Yt) was calculated by using the following formula:- 

Yt = (Lt + Ult) * 0.42 ton /fed 

The cost of mechanical planting was determined according to the 

following formula 

(Awady, 1978).  

C = (P / A) (I / a + 1/2 + t + r) + (1.2 * w* s* f) + m /144 

Where:-  

C = Hourly cost, LE /h       P = Price of machine, LE,  

A = yearly working, hours.           a = life expecting of the machine, year.  

I = Interest rate / year ratio,           L =the taxes rate and over heads  

R =Repairs & maintenance ratio.   1.2=Factor accounting for lubrication.  

W =Power, hp.            S = Specific fuel consumption  

F = Fuel price, LE.             M = the labor wage rate per month  

144 = Monthly average working hours.  

RESULTS AND DISCUSSION 

Seed Spacing   

The variation of range, mean, stander deviation(S.D.) and coefficient of 

variation(c.v.)of seed spacing for two feeding mechanisms at different 

levels of forward speed are shown in Fig(3-a & 3-b). It is clear that a 

little variation between two feeding mechanisms at the same level of 

forward speed. On the other hand, the mean value of seed spacing and 

coefficient of variation increased by increasing of forward speed of 

planting machine. This result may be due to increasing forward speed 

lead to increase in seed spacing as affected by planter wheel slip 

percentage, in addition to planter vibration increase with increasing the 

forward speed. The results indicated that, the percentage of seed 
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deposited in spacing range from 20 to 30 cm was highly affected by 

traveling speed of planting unit under two feeding mechanisms . This 

mean that, the metering system is doing very well, seed precision and 

dropping it uniformity. Increasing forward speed from 1.2 to 2.0 km tends 

to increase the percent of seed spacing (20 to 30 cm) by 13.8% any 

increase of forward speeds from 2.0 to 3.7 km lead to decreased the 

percent of seed spacing (20 to 30 cm) by 46% for automatic feeding. On 

the other side, Increasing forward from 1.2 to 3.7 km /h tends to decrease 

the percent of seed spacing (20 to 30 cm) by 51.7% for semi-automatic 

feeding. 

 
Fig.(3): The seed spacing frequency 

Void tubers percentage  

Fig. (4) revealed that, increasing of forward speed of mechanical unit lead 

to increase the void tubers percentage under two feeding mechanism . It is 

may be due to increasing of forward speed is followed with an increase in 

the miss percent of feeding device. The semi-automatic feeding 

mechanism recorded the highest values of void tubers percentage, which 

ranged from 3.23 to 8.33% followed by automatic feeding mechanism 

which ranged from 0.79 to 3.6 % when forward speed increased from 1.2 

to 3.7 Km /h respectively. This result may be due to the linear velocity of 
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feeding device is high as compared with velocity of feeding operation for 

labor . The manual planting system recorded the lowest value of void 

tubers percentage as compared with average value of mechanical planting 

system. As a result, the manual planting decrease the void tuber percent 

by 1.2 and 3.52 % compared with the average of mechanical planting 

system under automatic and semi-automatic feeding respectively. 

Double tubers percentage 

The results in Fig (5) showed that Increasing forward speed of mechanical 

unit lead to decrease the double tubers percentage under automatic & 

semi-automatic feeding. The semi-automatic feeding mechanism recorded 

the lowest percents of double tubers as compared with automatic feeding 

at different forward speeds of mechanical unit. The double percent 

decreased with automatic feeding by 37% and with semi-automatic 

feeding by 67.8% when forward speeds increased from 1.2 to 3.7 Km /h. 

The manual planting systems decrease the double tuber percent by 2.94 

and 1.25 % compared with average value of automatic & semi-automatic 

feeding mechanism respectively.  

                     .                                                                                                                  

 

Fig.(4): Effect of forward speed                  Fig.(5): Effect of forward speed  

             on void tuber.                                                on double tuber.                
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Field capacity & efficiency 

The actual field capacity of mechanical planting system increased from 

0.37 to 1.05 fed/h when the forward speed increased from 1.2 to 3.7 Km/h 

. This might be revealed to the decrease in the required time for planting 

as a result of increasing the speed at the same lost turning time per unit 

area (fig.6). The field efficiency of mechanical planting system decreased 

with increasing the forward speed . This may be due to the increasing rate 

of the actual field capacity was smaller than the increasing rate of the 

theoretical field capacity. The maximum value of the field efficiency of 

the mechanical unit was 92.5% at forward speed of 1.2 Km/h, while the 

minimum value was 85.36% at forward speed of 3.7 Km / h as shown in 

Fig.(6). 

Fuel Consumption 

The results in  Fig. (7) indicated that increasing forward speed lead to 

increase the fuel consumption rate L/h and decrease the fuel consumption 

rate l/fed. The highest fuel consumption rate (9.84 L/h) and lowest fuel 

consumption rate (9.35 L/fed) was obtained at forward speed of 3.7 km/h.  

Meanwhile the lowest fuel consumption rate (4.69 L/fed) was obtained at 

forward speed of (1.2 and 200 km/ h) respectively. This result may be due 

to increasing forward speed of mechanical planting lead to reduce the 

performance time required for unit area. 

 

Fig.(6): Effect of forward speed on        Fig.(7): Relation between  fuel consumption   

the field Capacity and field efficiency    and forward speed for mechanical Planting 

for mechanical Planting operation.         operation.   
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Power and Energy Requirement  

The results in (Fig. 8) revealed that the power requirement for mechanical 

planting increased and energy requirement decreased with increasing of 

forward speed .The power increased by 107.66% when the forward speed 

increased from 1.2 to 3.7 Km/h. On the other hand, the energy decreased 

by 26.93 % when the forward speed increased from 1.2 to 3.7 Km/h. 

Tubers Yield 

The results in (Fig.9) indicated that increasing forward speed lead to 

decrease of tubers yield under two feeding mechanism, automatic and 

semi-automatic. This may be due to increase of void tuber and seed 

spacing percentage by increasing of forward speed as mentioned 

previously in Uniformity of seed distribution . The highest value of tubers 

yield was obtained with automatic feeding mechanism and different levels 

of forward speed as compared with semi-automatic feeding. The result 

also showed that the yield of potato tubers is highly affected by 

mechanical planting compared with manual planting. The tubers yield 

increased by 18.97 % and 7.19 with automatic and semi-automatic 

feeding as compared with manual planting respectively. 

 

 

Fig.(8): Effect of forward speed on power       Fig.(9): Effect of forward speed on     

Requirement for mechanical planting.             tuber yield for mechanical planting.  
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Operation Cost   

The result in Fig (10) showed that, increasing forward speed lead to 

decrease the cost of planting operation under two mechanical feeding 

mechanisms. The mechanical planting system of potato reduced the cost 

of planting operation by 52.08% when compared with manual planting. 
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Fig. (10): Effect of forward speed on the operating cost for  

mechanical planting operation.   

             

SUMMARY AND CONCLUSION 

The result in the present study could be summarized in the following 

conclusion: 

1- The dimensions of potato tuber varied from 44 to 129.5 mm with mean 

value of 80.88 mm in length and from 38.5 to 73.0 with mean value of 

55.37 mm in width, and in thickness from 31.6 to 64.0 mm with mean 

value of 45.96 mm. These three principal tuber dimensions are very 

important when selecting the suitable cell (cup or spoon) for mechanical 

feeding. 
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2- Uniformity distribution of seed spacing is greatly affected by forward 

speed of mechanical feeding. Increasing forward speed of mechanical unit 

lead to increase the void tubers percentage under two feeding mechanism. 

The lowest value of void tubers was obtained with automatic feeding 

mechanism which was recorded 0.79, 0.83, 3.6 and 6.86 % at forward 

speed 1.2, 2.8 and 3.7 Km /h. 

3- The field efficiency of mechanical planting system was highly affected 

by the forward speed. The maximum value of field efficiency was 92.5% 

at forward speed of 1.2 Km / h, while the minimum value was 85.36 % at 

forward speed of 3.7 Km/h. The energy requirement for the mechanical 

planting was less than the manual planting system .the mechanical 

planting system, save 91.25 of energy compared with manual planting. 

 

REFERENCES 

Abd El – Maksoud, m. A.; Gomua, A, H. and H. A. Adb El-fattah 

(2011). A developed potato planter for minimizing potato tuber 

moth an greening, misr J, Ag . Eng., 28 (1); 48 -67. 

Abdo, F. M. (1985). Effect of mechanical planting on potato yield. 

unpub. M. Sc. Agric., Cairo University: 100-103. 

Abou El- magd A. E. (2001). Potato tuber – soil mutual stress under 

different machinery treatments. J. Agric., Mansoura university. 

Arsenault, W. J.; platt, H. W.; Pippy, E. and Cannon, A. (1996).            

A small plot potato planter. Publishing Canadian Agriculture            

Engineering:145-147. 

Awady, M. N. (1978). Engineering of tractor & agricultural materials.            

a textbook. Ain Shams University of agriculture. 

Bagheri (2006). On- Farm Evaluation of potato planter performance. The 

Idaho potato conference on January 18, 2006 idaho, USA. 



FARM MACHINERY AND POWER 

Misr J. Ag. Eng., April 2014 - 453 - 

EL sahrigi, A.F; Abou Elmagd, A. E.; amin, E.A. and Abdel- Galil, 

M. M. (2003). Development of potato planter for planting cut seeds 

in double ridge . The 11th Annual conference of misr society of 

Agric .Eng:487- 507. 

Gupta, M. L.; Verma, M. K.; Salokhe V. M. and Langantileke (1990). 

Development of power tiller operated potato planter cum-fertilizer. 

Proceedings of the international Agric Engineering Conference and 

exhibition, Bangkok, Thailand,: 123-128. 

Hanafi(2004): Sixth triennial congress of the African potato Assoc (c.f. 

Abd El-Maksoud, et. al. 2011) 

Ismail, Z.E (1991) Potato crop planting and harvesting handling keeping, 

Dar EL-Maarfe, Alex,: 9-75.  

Ismail, Z.E. and Abou El-Maged, A. E. (1994). Evaluation of 

Mechanical potato planting. Miser J. Ag. Eng. 11(1) : 3-18.  

International Center for potato (CIP) (1993). Peridodical bulletin. 

Ismail Z, E, (1991). Potato production. Planting, harvesting handing 

and storage. Monshaat el Maaraf, Alexandria. 

Kidokoro, T. and Yoneyama (1990). Studies on the wide use of the 

vegetable tranplanter on potato and taro. Bulletin of the Agric. 

Research Institute of Kanagawa prefecture. No. 132, 25-32.  

Kistanov- EL and Oshurkov – MV (2001). Machine for planting clones 

Kartofel- Ovoshchi. 2001, No. 2, 14-15. 

Siemens, J. C., and W. W. Bowers. (1999). Machinery Management: 

How to select machinery to Fit the Real Needs of Farm Managers. 

Farm Business Management series. Davenport, Iowa: Johan Deere 

publishing. 



FARM MACHINERY AND POWER 

Misr J. Ag. Eng., April 2014 - 454 - 

 لملخص العربيا

 آلة زراعة بطاطس محلية  تقييم آداء

 ف أتوماتيكمى تلقيم أتوماتيك ونصباستخدام نظا

   محمد عطية ماضى **                    عادل سالم السيد  *                      

 أبراهيم توفيق أبو عيش ****             صلاح الأمير محمد  ***          

 

زراعة البطاطس تحتت الظتر ا الريتريةي  تت  تت  أجريت الدراسة بغرض تحديد أنسب نظام ل

دراسة متكانتكتة التلقتت  اللتو  الفيتل  لتو باستتآدام  لتة براعتة بطتاطس محلتتة اليتف  ت تتر  

أجريت التجربتة المرلتتة  تو مزرعتة  لتتة ألزراعتص علتى  تفل  ي() لو  نيل  لو على نظامتن

  -تى ها بواسطة  بارة ألزراعصي  ت تر الفتائج إلأنتقولا  التو يت  توبيم

 

 انتظام التوبي  للرسا ات البتفتة بتن الدرنات تتأثر  ثترا بالسرعة الأمامتة للة ألزراعصي  -1

 الاختلاا بادت م  بيادة السرعة الأمامتة  سجلت أق  قترة م  القترة الرتوسطة لرمام     

  الفيل  لوي التلقت  اللو   /س م  نظامو 2سرعة الت غت      

 

  بيادة  بيادة السرعة الأمامتة للة ألزراعص أدت إلى بيادة الفسبة الرئوية للجور الغائبة -2

  لوي تحت نظامو التلقت  اللو   الفيل لكفاءة الحقلتة للآلةي السمة الحقلتة للآلة  نقص    

 

   %1.18، 19.81الدرنات بفسبة  أدت الى بيادت محيول سنظام ألزراعص اللتة للبطاط -3

 الفيل  لى على التوالى بالرقارنة بالزراعة التد يةي  م  نظامى التلقت  اللو      
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