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Laidie dud o (ggindy ¢ alial) o saalisdly Hshuil) o de lalginag ¢ JSI g3V 1g Digumal) Balall (1o (gginall dlaisia
les a3 lly Apmacd) (BEY) 3 Aala cilausgie Lpalls 28BS il Aul) odag . Allailly ZaSH o guudlSH g € (e Tan
g pall Al Ailially Auilidl) Clial) Gans g 2 ) Jsaall L (1.37-1.44 g/om?) ), dlais)

g paal) duill dailoasslly dailisadl) ciliual) 1(2 )Jgaal)
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7.91 S1M1
7.02 S2M1
6.24 S3M1
8.74 S1M2
8.21 S2M2
7.10 S3IM2
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Jes Aoy On FaeSal) AL ) @lld sgay . %60.90 dadadl cliall dad J8 L/aS3.32 EIE dejpud) s cpa b
I Al daglia Ll @y 8 Cundls lgia aglhaall e S8 GBlacl (8 AN) Jand deyuall 3015 dimd capled) sl ATV
Jg (iaYly Gisaall e iyl cead 3 Al Balssl) ASLew 8 JULg @l 2D aind Aoyl Bal) po S35
(2006 «310a) go 3 1305 cdanduad) ) A
bl i LefoS1.6 depud) (f 4 28y Jgaall (e Jaadld il <y 5 IS0 Ldsaddl) clipall Ay 3lais Lo Ll
3 Aextienall e jall (b ae djlke ( sl Ao % 11.39 5 %4.07 Legia JSI dad S8 Cilaasy ccilinall 23] i)
e depaall 833 o 3 AN Jae depug Catds Sy ja€ IS8 Adsadad) el daws G duayhall Ak ) el
e dars 3l ol il gl gl 52b) e cagllaall (e JB Glael b 23l dasg @lill 23l Gae (il
Balusslly aaded) LI ) saelall L) BpeS o LS ¢ € (< Adsaill Sl s 2y Mg eyl (ady plad
3N Aoy 5ol dais ALE Liad ()e€ie Abudd) mhace o iyl JUm) ol (aasl) e iyl paas ) Gl
(Emam, ae (3 1385 ¢ 528l das 8alyg el iy b il JBU) (368 Aujil Giads Ao ac by Laa cdlabll L3 ganl)
.(Khater, 2009) 5 1999)
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Di dalidl | 9% (TD)* | % (QL)* | Adgsia 4 gria % (UD)
% (L.T) cadl gy | s g8y
% (SL)* | % (SD)*
74.06 91.222 15.46° 8.77° 11.392 4.07° 75.76 1.60
81.95P 87.52P 17.08" 12.47° 12.54b 4.54b 70.44b 2.30
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19.46 16.25 13.59 11.7 10.42 6.22 15.65 CV%

(lpall o silly oSO ) Aty (laty Lad ol Jeadl Lsine s LofaS1.6 deyudl of 4 48 Jsaall (ge Laadly LS
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87.88° 85.4¢ 18.23¢ | 14.59¢ 13.24¢ 4.994 67.17¢ 2.30
105.49" | 79.92f 21.297 | 20.07° 14.52f 6.77" 58.63F 3.32

67.08* | 91.76* 14.072 8.23° 10.48? 3.59° 77.69 1.60 35
76.03° | 89.65° 15.93° | 10.34° 11.83° 4.1° 73.72¢ 2.30

91.73° | 81.62¢ 18.44° | 18.37° 12.464 5.98¢ 63.18° 3.32

0.145 0.012 0.024 0.012 0.01 0.016 0.019 LSD5%
23.36 18.49 15.43 23.76 17.24 21.70 22.85 CV%

Slo el A (% 91.76) dabinal)l clipall duss el 455335 daal) Liglys Ly/aS1.6 deyudl Ja15 Alelas cun SIS
Caaly dalidal) lall Daws S days 30 Jual) duglys LafaS 3.32 deyudl 2l dlaleae s (o 6 ccDlaladl il
Bghaall Uallad) 2S5 by calil) Bas Haj depull (aliasly Jaal) dugly 3305 aie 4l ) @il sgas (% 79.92)
adl Sl Lo e il o2 (335 el Al s (B B3l dnese (2)Y) el (368 degbyall Ualladl duaS alazig (il
(2005 «(gysall)

O JAN e G o lipall Al Jalaa 8 ggina ST Dlall uall aglys alil) A Laale¥) Aol o Jall (S LS
((67.08) caaly i yall Calill Jalaal 4o ol Slaase D Lalaall (el e Lisina (202 35) daall Luslys (L/oS1.6) Aoyl
(100 o Jil) il Jalaal Ly - sansall 3g0a) (pann dastll 20 il

sciluagilly cilaliina)

i a5 Lo A

& (Srine paliadl ae cdalinall ol Ly dadadl lijall s 8 dagies 5005 ) ALY J dagly 8aL) <l -1
L)

@lipally S <8 Adgaid) clpall Lgill Ll Gloa b dusine 531y ) o) AT a3 deju Bl <l -2
Gl Ay el il A b (gyine pald) pe (R Jalea Aoy oosilly oI Nadlly (Cpile U<y 452l
.Aaliadl)

clipally Al iliall Logiall Ll b Aigine 534 ) AT 038 Aejes (abd e Aall) (oo dgly s0ly <l -3
clpall ) Jales Aoy ¢ ey oo sl S8 Fausi alid) o calizal)

Lty Aalul) e gl ) e IS O Dogied) Adle e Blsy) ADe 3gn ) Slany) ddatl) i cylal - —4
) AT AaaleY) dejudl) e SISy (aSlly osl) daally il UK Adsaiall Slially 5 IS Adsaial il
IS O Auginal) Adle Aange L)l ABe 3sas () (Slany) ool i culal LS ¢ (A il cliylly Aokl cliallg
Lsiall Aslly Zadlell Laale¥) depual) (S (Aeglaall liyally daded) lipall dgiall Aseailly dalud) oo dugh) (e
csoilly (oSl Naally L gasdl) il

teb Loy and) 138 gy I

A0 35 aldl) Aalud Uae uglys L/S1.6 depudl e Ulae daiaall AY) aladinly olal) ddee £lya) (1

AU dugyne g (AT A clpdige Ll dilhide i Clejuay e g AV ais e (931 il sl i (2

Jdxiaall

Asaad and Asaad —Syrian Journal of Agriculture Research- SJAR 13(1): 35-49 February 2026



47 2026 £ui49-35:(1) 13 %ol 30 Spaill Ly pudd) Llnal] -2 g S

Abladl s ald <NT e AT 268 ae 33)lie Ay ¢y 3

g KU Il o dug S aaliyy 058 AT Uallas s e A3l Al sha) (4

eyl

asle LIS rivale Al clall Cil e Ualladl) sbas &Y Jsriil) Spaiia 535 .(2005) siape o o2l <(gpusll
c3nial29 LAngead) Lnjel) ASLad) o Gllall daals dely3llg L2

s ol aelse cint Ualladl Jseans Sasng il & slaall Al g5 80 L 2012) G5 dene Bje Gldie ((ganal)
Ania 98 . 3hall cJaagall dasls ccbilally dedy3l) LIS cuely 3 YTy S and ¢ iieale Al L Adlias

www.fa0.0rg.statistics. Wl dely3lls 43V dalaidl el adsall

Byshaiiall dueh 3 cilolaally z Y1 LaglsiSs . juadd) Jualas Al L aladl 1) L (1999) azid) v el (G

Askia 52 . yeae sy aall dyall

Uly) - e\ iy (Tuberosum Solanum) Usladl Ll & Jeadll Slea sk (2006) (el 2ene OIS ¢ Gara
Anial30 (Jeasal) duals cllally de)y 3l A0S ety 3l Vg KA aud (ol53€0

Bseaiall dasls ¢ iivale Ay Asyadl Cagylll 8 Walladl slaas 4K +(1992) dudall s Sgene dans c350ns

Aata 110 c4wpal)l pas EEJPYPEN

Abdel-Aal, S. E.; M. S .EL-Shal,.; M.K Abdel-Wahab, M.K.;and A. A .Abdel-Bary. (2002).
Development of a potato harvester suitable for Egyptian farm. Misr Journal of Agricultural
Engineering, 19(3): 643 —656.

Abdel-Maksoud, S. E.; M. Morad; and H. Morghany. (2004). Development of a combination unit for
harvesting and gathering potato crop. Zagazig Journal of Agricultural Research, 31(2): 699 —
718.

Arfa, G. K. (2018). Some factors affecting the damage potato tubers during harvest. Misr J. Ag. Eng.,
36 (3): 753 - 1772.

Bishop, C. F. H.;and W.Maunder. (1980). Potato mechanization and storage. Suffolk. Farming Press
Limited. P: 97-129.

Dean, B.B.; N. Jackowiak; M.Nagel; J.Pavek; and D. Corsini. (1993). Blackspot pigment
development of resistance an susceptible Solanum tuberosum L. genotype at harvest and
during storage measured by three methods of evaluation. Am. Potato J., 70(3): 201-217.

Emam, A.H. (1999). Designed and Developed Suitable Sweet Potato Harvester for Egyptian Farms.
Ph.D. Thesis, Agric. Eng. Dept., Fac. of Agric. Zagazig Univ. Egypt.

Hamad, S. A;;M.M. Ibrahim; and E.A.Amin. (1991). Modified potato harvester suitable for Egyptian
farms. Misr J. Agric. Eng. 8(1): 74-83.

International Organization for Standards Handbook - Agricultural machinery. (1983). Equipment for
planting - Potato planters - Method of Testing, 5691-1981 (E).

Issa, LI.M.; Z.Zhang; W. El-Kolaly; X.Yang; and H.-Wang. (2020). Design, ANSYS analysis and
performance evaluation of potato digger harvester. International Agricultural Engineering
Journal, 29(1): 60-73.

Kadil, A.A; A.N.Attia; M.A.Badawi; A.E.Sharief; and W.A.H.Abido. (2011). Effect of Water Stress
and Fertilization with Inorganic Nitrogen and Organic Chicken Manure on Yield and Yield
Components of Potato. Australian Journal of Basic and Applied Sciences, 5(9): 997- 1005.

Asaad and Asaad —Syrian Journal of Agriculture Research- SJAR 13(1): 35-49 February 2026



48 2026 bLii49-35:(1) 13 4ol i) Epail Loy ged) Unall e g srasf

Karam, F; R. Massaad; S.Skaf; J.Breidy; and Y. Rouphael. (2011). Potato response to potassium
application rates and timing under semi-arid conditions. Advances in Horticultural Science,
25(4): 265-268

Kemp, J.G., G.C.Misener; and W.S.Roach. (1970). Factors Influencing Potato Damage During
Harvesting in Stony Fields. Canadian Agricultural Engineering, 12(2): 71-75.

Khater, I. M. (2009). Effect of working speeds of mechanical harvesting on potato damage in south
eastern. Conference on recent technology in agriculture. Cairo, Egypt: Agricultural Mech. The
unit, Soil Conservation Department, Desert Research Center (DRC), Cairo.

Maher, F. M.; G.Nasr; and M.Hussein. (2019). Development of suitable potato crop harvester for
small holdings. International Agricultural Engineering Journal, 21(2): 34-39.

McGechan, M.B. (1977). An investigation into the relative effectiveness of various riddling motions
of soil from potatoes. J. Agric. Eng. Res., 22 (3): 229-245.

Mcleod, C.D., G.C.Misener; and L.P.McMillam. (1984). Evaluation of a prototype potato harvester.
Transaction of the ASAE., 24-28.

Mukesh, S;S. Narender; V.Rani; A.Kumar;and P. Sharma. (2019). Optimization of Performance
Parameters of Root Crop Digger for Potato Crop. Curr Agri Res; 7(2). doi
http://dx.doi.org/10.12944/CARJ.7.2.16

Sayed , M.S.; A.M. Mahmoud ; M.A. Abdel-Maksoud ;and M.F. Fahd (1996). An engineering study
on a prototype digger for potato harvesting. Misr .J. Agric. Eng. 13(1) : 245-261 .

Tawfik, M.A.; and Y.S. Abdallah,. (2012). Fabricating a prototype of potato digger to suit small
holdings. Misr J. Agric. Eng., 29 (2): 705 — 724

Asaad and Asaad —Syrian Journal of Agriculture Research- SJAR 13(1): 35-49 February 2026


http://dx.doi.org/10.12944/CARJ.7.2.16

49 2026 5i49-35:(1) 13 Lol Epalt Ly gead) Unal) -0 g sl

Effect of Inclination Angle and Forward Speed of Locally Manufactured Potato
Harvesting Machine on the qualitative, Quantitative Loss and Damage Index Of
Potato Tubers (vr."spunta)

Majd Asaad” ! and Shaza Asaad’

! Department of Agricultural Mechanization, Faculty of Technical Engineering, Tartous Pl K
University, Syria. } IAR

(*Corresponding author: Dr. Shaza Asaad. E.mail: Shazaasaad44(@ gmail.com ).

Received: 16/ 06/ 2024  Accepted: 16/ 09/ 2024

Abstract

This study was carried out on clay soil in a field at Yahmoor- in Tartous province,
on potato (vr."’spunta") during (2019-2020) to investigate the effect of weapons
inclination angle and tubers damage index forward speed of the locally
manufactured potato digger in the quantitative and qualitative loss and tubers
damage index. Two different angle of inclination weapons (m) were used as a main
plot ( 30 degree (M1), and 35 degree (M2)., while three different speed of work
were used as split plots included S1 1.6 km/h, S2 2.3 km/h, S3 3.32 km/h. Split-
plot design under randomized complete block design (RCBD) with three replicates
was used in this study. A statistical analysis was made to test the differences
between treatments and their interaction with LSD at 0.05 level of probability. The
results showed that undamaged and lifted tubers increased, while the quantitative
& qualitative loss , and tubers damage index decreased with an increased at
inclination weapon angle and a decreased in the work speed of the potato digger.
The angle inclination (35) increased significantly percentage of the undamaged
tubers (71.53 %), and percentage of the lifting tubers (87.33 %) and decreased
significantly the percentage of the quantitative and qualitative loss tuber (16.15
,12.31 %) respectivety, and tubers damage index (78.28). The speed S1 1.6 km/h
also achieved the highest percentage of undamaged tubers (75.76 %), and the lifted
tubers (91.22 %), and the lowest qualitative & quantitative losses (15.46, 8.77%)
respectively, and was significantly superior to that of the rest of the measured lifting
speeds. The interaction treatment (M2xS1) gave the highest value of the percentage
of undamaged tubers (77.69 %), the lifted tubers (91.76 %), and the lowest
percentage of quantitative & qualitative loss (8.23 and 14.07 %) respectively, and
tubers damage index (67.08) compared to the other treatments.

Keywords: potato harvester, weapons inclination angle, lifting speed, qualitative

loss, quantitative loss, tuber damage index.
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