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ABSTRACT

The potato crop in Egypt is considered an important source of national agricultural income and is one of the key
export crops. Potatoes are grown in three seasons: summer, Nile, and winter. The summer season for potatoes in
Egypt holds significant importance as it is the primary source for providing seed potatoes required for planting in
the Nile and winter seasons. The research problem lies in the variation in the productivity of different varieties
within the same governorate. Therefore, the aim of the research is to examine the significance of differences in the
average productivity of the main varieties within each governorate, and to expand the cultivation of varieties based
on their production efficiency in each governorate.

By conducting an analysis of variance between the average productivity of the main varieties and the key
governorates that cultivate these varieties during the period (2018-2022), significant differences were found
between the average productivity of the mentioned varieties and between the governorates. This necessitated
studying the differences in the average productivity of these varieties within each governorate to determine the
significance of those differences and identify the highest-yielding varieties in those regions. The results showed
significant differences in the average productivity of these varieties in some governorates.

To assess the significance of the differences in the average productivity of the varieties in the governorates where
statistical significance was found, Duncan’s method was applied to determine the significance of the differences in
the average productivity of the varieties in those governorates.
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Table 1. Average cultivated area and acre productivity of the summer potato crop during the base period (2008-
2010) and the comparison period (2020-2022).

Statement (Space )thousand acres( Productivity (ton/acre)
Average base period 125.54 11.95
Average comparison period 156.46 13.29
The difference between the two periods 30.93 1.34

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, Agricultural Statistics Bulletin, various issues.

U285 05 3] cdsluall Ayl dey sl doLuadl (g sied (qoeidl 1391 ] (2) Jgier L5 a3y
)8l 889 (wludl 878 c udollad! ZUS] (3 85L3IL SII sl ex Had o5 (09 SN Addliw ¥olasdl plusinly
o Luwodl o il o> 3y o (o Yy Aol (o sl i Ol £)959 (b )i 579.2 L«;‘}ng
i Loy ( ISV sl ooe> (0 ¢%663.8 gonis Cangeand disy hall oLl i3 OF T ¢l (21369.6 Jlg> dey jiall
ool GAS (o A1l L bSY 855 Of (gom Lo sl (201168.2 9> i)l L s Gy sl o
3 g g0l Ol (qeldl B9l ity @3 3o ¢ publladl Z5] 3 IS sl (30 %29.04 g Caagusl 45yl
Jlsm )ud e liYlg dLunall o JS'83L3) idudl ;81 o st aeon) Al Wl ¢ gl s g2l luns oy
coubladl zU] (3 SO sl e (30 %7.15 920 Jiad ol all 41.44

Table 2. The relative impact of the change in average cultivated area and acre productivity during the base period

(2008-2010) and the comparison period (2020-2022) on the size of the total change in summer potato
production in the Republic.

Change in production
Reasons for change Thousand tons %
-Change in space 369.57 63.80
The size of the change in -Change in acre productivity 168.22 29.04
total production due to: -Common effect 41.44 7.16
Total size change 579.23 100

Source: Collected and calculated from the data in Table (1).
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Table 3. Geographical distribution of the average area, productivity and production of the summer potato crop
according to the production regions of the Republic during the period (2018-2022).

Region Space Productivity Production

thousand %of the Tons/acre %of the thousand %of the

acres Republic Republic tons Republic
Lower Egypt (1) 100.29 72.53 13.76 104.26 1382.60 75.65
Central Egypt (2) 15.49 11.20 10.37 78.62 160.93 8.81
Upper Egypt (3) 0.52 0.37 10.69 81.01 5.08 0.28
Inside the valley 116.3 84.1 11.61 88.00 1548.61 84.74
Outside the valley (4) 21.97 15.89 12.48 94.56 279.03 15.27
Republic 138.27 100 13.19 100 1827.64 100

(1)It includes the following governorates (Alexandria, Al-Buhaira, Gharbia, Kafr EI-Sheikh, Dakahlia, Damietta,
Sharqia, Ismailia, Port Said, Suez, Menoufia, Qalyubia, and Cairo).

(2)It includes the following governorates (Giza, Beni Suef, Fayoum, and Minya).

(3)It includes the following governorates (Assiut, Sohag, Qena, Luxor, Aswan).

(4)It includes the following governorates (New Valley, Matrouh, North Sinai, South Sinai, and Nubaria region).

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, "Agricultural Statistics Bulletin", various issues.
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Table 4. Geographical distribution of the cultivated area, acre productivity, and total production of the summer
potato crop according to the most important production governorates in the Republic during the period (2018-

2022).
Statement Space Productivity Production
)thousand % of the (ton/acre) | % of the average )thousand %of the average
acres( average republic tons( republic
republic
Governorate

Alexandria 9.99 7.23 15.60 118.25 160.01 8.75
The lake 31.81 23.01 13.01 98.58 413.44 22.62
Western 14.97 10.83 14.58 110.55 219.86 12.03
Dakabhlia 11.10 8.03 13.54 102.63 150.29 8.22
Eastern 2.82 2.04 14.03 106.32 34.88 1.91
Menoufia 17.92 12.96 11.89 90.14 212.22 11.61
Qalyubia 8.35 6.04 16.95 128.49 141.58 7.75
Giza 7.04 5.09 11.50 87.19 81.03 4.43
Beni Suef 3.33 2.41 9.88 74.90 32.30 1.77
Nubaria area 19.34 13.99 12.36 93.65 243.67 13.33
Total 126.67 91.63 - - 1689.28 92.42

governorates
govgtnh;;tes 11.60 8.39 - - 138.37 7.57
Total Republic 138.27 100.00 13.19 100 1827.64 100

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Central
Administration for Agricultural Economics, Agricultural Economics Bulletin, various issues.
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Table 5. Quantitative and relative changes in the area and productivity of summer potatoes in the productive
governorates of the Republic during the two periods (2008/2010 - 2020/2022)

Statement Average cultivated area (thousand acres) Average productivity per acre (tons/acre)
The period Quantit (%) The period Quantit (%)
2008- | Ranking | 2020- | Ranking ative Relative 2008- Ranking | 2020- | Ranking ative Relative
2010 2022 change change 2010 2022 change change
Governorate
Alexandria 3.66 9 11.45 7 7.80 213.34 11.67 7 16.29 2 4.62 39.58
The lake 27.17 1 33.83 1 6.66 24.51 12.23 5 12.91 6 0.68 5.52
Western 19.29 3 17.21 4 (2.08) (10.79) 12.71 4 14.68 4 1.97 15.50
Dakahlia 14.06 5 11.65 6 (2.41) (17.13) 11.74 6 13.05 5 1.31 11.17
Eastern 3.16 10 2.68 11 (0.48) (15.12) 13.90 2 15.11 3 1.21 8.74
Menoufia 22.12 2 19.09 3 (3.03) (13.72) 11.14 8 11.77 8 0.63 5.68
Qalyubia 5.39 7 8.78 8 3.39 62.98 14.21 1 18.06 1 3.85 27.07
The prize 4.83 8 7.60 9 2.77 57.39 12.73 3 11.58 9 (1.15) (9.05)
Beni Suef 1.08 11 5.07 10 3.99 368.47 10.50 10 9.48 10 (1.02) (9.68)
Nubaria 9.97 6 26.2 2 16.25 162.95 11.00 9 12.74 7 1.74 15.85
Other 14.82 4 12.867 5 (1.93) (13.06) - - - - - -
Overall 125.5 - 156.5 - 30.92 24.63 11.9 - 13.3 - 1.34 11.21

-There are negative values between the brackets.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Central
Administration for Agricultural Economics, Agricultural Economics Bulletin, various issues.
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Table 6. Variance analysis of the difference between the average acre productivity of summer potato production
governorates during the period (2018-2022).

Contrast source sum of squares of Degrees of freedom Average sum of squares of Ratio (F)
deviations (S.S) (d.f) deviations (MS) Calculated
Between 193.67 9 21.52 *%6.13
governorates
The effect of time 24.85 4 6.21 1.77
Experimental error 126.28 36 3.51 -
Total total 344.82 49 -

(**)Moral at the level of 0.01.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, Agricultural Statistics Bulletin, various issues.
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Table (7): The significance of the differences between the average productivity of the most important summer
potato production governorates in the Republic using the Duncan test during the period (2018-2022).
(Productivity tons/acre)

Average 16.95 15.60 1458 | 14.03 1354 | 13.01 | 12.36 11.89 | 11.50 | 9.88
productivity

Governorates | Qalyubia | Alexandria | Western | Eastern | Dakahlia The Nubaria Menoufia Giza Beni

lake area Suef

Beni Suef **7.07 **5.72 **4.70 **4.15 **3.66 *3.12 2.47 2.01 1.62 -
Giza **5.45 **4.10 *3.08 2.52 2.04 1.50 0.85 0.39 - -
Menoufia **5.06 **3.71 *2.69 2.13 1.65 1.11 0.46 - - -
Nubaria area **4.60 *3.24 2.23 1.67 1.18 0.65 - - - -
The lake **3.95 *2.60 1.58 1.02 0.53 - - - - -
Dakahlia **3.41 2.06 1.04 0.49 - - - - - -
Eastern *2.92 1.57 0.56 - - - - -
Western 2.37 1.02 - - - - - - - -
Alexandria 1.35 - - - - - - - - -
Qalyubia - - - - - - - - - -
L.S.R 0.05 2.40 2.53 2.61 2.66 2.71 2.74 2.77 2.79 2.81 2.83
L.S.R0.01 3.22 3.36 3.45 3.52 3.57 3.62 3.65 3.68 3.71 3.73

(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, "Agricultural Economics Bulletin", various issues.
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Table 8. Two-way analysis of variation in the average productivity of some summer potato varieties in the most
important producing governorates in Lower Egypt during the period (2018-2022)

Contrast source sum of squares of Degrees of Average sum of squares of g:lf:lt?la(\:i
deviations (S.S) freedom (d.f) deviations (MS) d
Between governorates 276.58 6 46.09 1.30
Between items 916.93 10 91.69 *2.59
Error 2122.22 60 35.37 -
Total total 3315.74 76 - -

(*)Moral at the level of 0.05.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
Agricultural Statistics Bulletin, various issues.
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Table 9. Results of a one-way analysis of variation between the average productivity of some summer potato
varieties grown in the most important governorates of their production in Lower Egypt during the period
(2018-2022)

tatement Average sum of .
Contrast source sum ?f squares of Degrees of squares of deviations Ratio (F)
deviations (S.S) freedom (d.f) Calculated
Governorat (MS)
Alexandria Between items 133.49 5 26.70 **7.27
Error 88.13 24 3.67 -
Total total 221.63 29 - -
Between items 83.26 9 9.25 **17.04
The lake Error 21.72 40 0.54
Total total 104.97 49 - -
Between items 49.39 6 8.23 **16.44
Western Error 14.02 28 0.50 -
Total total 63.41 34 - -
Between items 22.05 6 3.68 **3.50
Menoufia Error 29.41 28 1.05 -
Total total 51.47 34 - -
Between items 1.14 2 0.57 0.54
Dakahlia Error 12.65 12 1.05 -
Total total 13.79 14 - -
Between items 12.54 4 3.14 0.17
Eastern Error 360.84 20 18.04
Total total 373.38 24 - -
Between items 12.47 3 4.16 0.47
Qalyubia Error 140.95 16 8.81 -
Total total 153.41 19 - -

(**) Moral at the level of 0.01.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic
Affairs Sector, Agricultural Statistics Bulletin, various issues.
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Table 10. The significance of the differences between the average productivity of the most important summer
potato varieties in Alexandria Governorate using the Duncan test during the period (2018-2022). (Productivity

tons/acre)
Productivity 16.44 15.87 14.27 14.00 11.09 11.00
Categories Esponta Cara Daymont Flora Hormuz Bern
Bern **5.44 **4.87 **3.27 *3.00 0.09 -
Hormuz **5.35 **4.78 **3,18 *2.91 - -
Flora 2.44 1.87 0.27 - - -
Daymont 2.17 1.60 - - - -
Cara 0.58 - - - - -
Esponta - - - - - -
L.S.R 0.05 2.50 2.63 2.71 2.76 2.81 2.84
L.S.R0.01 3.39 3.54 3.63 3.70 3.76 3.80

(**)A significant difference at the level of 0.01.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.
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Table 11. The significance of the differences between the average productivity of the most important summer
potato varieties in Beheira Governorate using the Duncan test during the period (2018-2022). (Productivity

tons/acre)
Productivity 16.00 13.74 13.44 13.18 12.71 12.48 12.06 12.00 11.82 11.15
Categories Silany Cara Bern Esponta Hormuz Blenny | Mondeal Flora Daymont Lady Rosetta
Lady Rosetta | **4.85 | **2.60 | **2.30 **2.04 **1.56 *1.34 0.91 0.85 0.67
Daymont **4,18 | **1,92 | **1.62 **1.36 0.89 0.66 0.24 0.18 -
Flora **4.00 | **1.74 | **1.44 **1.18 0.71 0.48 0.06 - -
Mondeal **3,94 | **1,68 | **1.38 **1.12 0.65 0.42 - - -
Blenny **3,62 | **1.26 0.96 0.70 0.23 - - - -
Hormuz *%3,29 *1.03 0.73 0.47 - - - - -
Esponta **2.82 0.56 0.26 - - - - - -
Bern *%2.56 0.30 - - - - - - -
Cara *%2.26 - - - - - - - -

Silany - - - - - - - - - -
L.S.R 0.05 0.94 0.99 1.02 1.04 1.06 1.08 1.09 1.10 1.10 1.11
L.S.R0.01 1.26 1.31 1.35 1.38 1.40 1.42 1.43 1.44 1.45 1.46

(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05 .

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.
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Table 12. The significance of the differences between the average productivity of the most important summer

potato varieties in Gharbia Governorate using the Duncan test during the period (2018-2022).
(Productivity tons/acre)

Productivity 15.48 15.36 14.55 14.45 13.09 12.64 12.37
Categories Esponta Cara Silany Mondeal Daymont Bern Blenny
Blenny **3.12 *%2.99 *%2.19 *%2.08 0.72 0.28 -
Bern **2.84 *¥*2.71 **1.91 **1.80 0.45 - -
Daymont **2.39 **2.27 **1.47 **1.36 - - -
Mondeal *1.04 0.91 0.11 - - - -
Silany *0.93 0.80 - - - - -
Cara 0.13 - - - - - -
Esponta - - - - - - -
L.S.R 0.05 0.92 0.96 0.99 1.01 1.03 1.04 1.05
L.S.R0.01 1.24 1.29 1.33 1.35 1.37 1.39 1.40
(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05.

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.
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Table 13. The significance of the differences between the average productivity of the most important summer

potato varieties in Menoufia Governorate using the Duncan test during the period (2018-2022).
(Productivity tons/acre)

Productivity 13.03 12.66 11.93 11.66 11.33 11.19 10.56
Categories Hormuz Cara Daymont Bern Esponta Blenny Lady Rosetta

Lady Rosetta **2.47 **2.10 1.36 1.10 0.76 0.62 -
Blenny **1.84 *1.47 0.74 0.47 0.14 - -
Esponta *1.70 1.34 0.60 0.34 - - -
Bern *1.37 1.00 0.27 - - - -
Daymont 1.10 0.73 - - - - -
Cara 0.37 - - - - - -
Hormuz - - - - - - -

L.S.R 0.05 1.33 1.40 1.44 1.47 1.49 1.51 1.53

L.S.R0.01 2.03 2.01 1.96 1.92 1.87 1.79

(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05.

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.

780



Shebl Egypt. J. Agric. Res., (2024) 102 (4), 770-784

(awgll _naos gl Oladlxe P.bb Bl bl Blol ‘o.bl oY Oyl Judd! -3

J9uxll bu> (Lo dladlxs K 31 Bluayl duslisl Olawgio (o d>lg Bl Lg Oebd! s C.abu OP Ol
o giae B9y8 3929 Sl o (> § Bl dsdle 3 Blual el wlawgio (o dgine 39,8 399 (14)
BluaYl 4l wlawgino c B9, Digian e B984lg o)l cCasgun @ ‘5\.]9_9\::@04 Bluo! dx bl Ollawgio
Olawgio i 39,8l digias Sde e Bypaill oS53 Hlas plasciwl @3 48baxl lgogiae cid ‘éJlj Sl dlasdlxe
_BJﬁf..LoJl dlrdlea LBl duslis)
Table 14. Results of a one-way analysis of variation between the average productivity of some summer potato

varieties grown in the most important governorates in Central Egypt during the period (2018-2022)

Statement Contrast source sum of squares of Degrees of Average sum of squares Ratio (F)
Governorate deviations (S.S) freedom (d.f) of deviations (MS) Calculated
Giza Between items 20.14 4 5.03 **18.33
Error 5.49 20 0.27 -
Total total 25.63 24 - -
Beni Suef Between items 29.20 4 7.30 1.54
Error 94.67 20 4.73 -
Total total 123.87 24 - -
Minya Between items 6.44 3 2.15 1.74
Error 19.71 16 1.23 -
Total total 26.15 19 - -

(**)A significant difference at the level of 0.01
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
."Agricultural Economics Bulletin", various issues
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Table 15. The significance of the differences between the average productivity of the most important summer
potato varieties in Giza Governorate using the Duncan test during the period (2018-2022).
(Productivity tons/acre)

Productivity 12.59 12.24 12.03 10.54 10.44
Categories Cara Daymont Esponta Bern Lady Rosetta

Lady Rosetta **2.15 **1.80 **1.59 0.10 -
Bern **2.05 **1.70 **1.49 - -
Esponta 0.56 0.21 - - -
Daymont 0.35 - - - -
Cara - - - - -

L.S.R 0.05 0.69 0.73 0.75 0.76 0.77

L.S.R 0.01 0.94 0.98 1.01 1.03 1.05

(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05.
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.

781




Shebl Egypt. J. Agric. Res., (2024) 102 (4), 770-784

(B (92b]) dybgidl ddlaies (mall pudollad! Blus! ol &Y gyliell Julodl -4

(16) Jgdandb dybgill dabare Js-ls Lol dur il collawgio ¢ dg Blanil § oabatd! Jakoss 85 oo o
dalaiey Bluadl &bl wlawgio o 39l bgiae e B93glly « Lol el Wllawgte o digias 39,8 3929
Bl &bl Ollawgio (1 B9yl Gbgine S (e Byaill (0o Hlas! Gaudal @3 4Ll

Table 16. Results of a one-way analysis of variance between the average productivity of some summer potato
varieties grown in the Nubaria region during the period (2018-2022)

Contrast source | sum of squares of deviations (S.S) Degrees of freedom Average sum of squares of Ratio (F)
(d.f) deviations (MS) Calculated
Between items 65.19 6 10.86 *%26.60
Error 11.43 28 0.41 -
Total total 76.62 34 - -

(**)A significant difference at the level of 0.01
Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.
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Table 17. The significance of the differences between the average productivity of the most important summer

potato varieties in the Nubaria region using the Duncan test during the period (2018-2022).
(Productivity tons/acre)

Productivity 13.22 13.15 12.09 11.74 11.32 11.18 8.86
Categories Esponta Daymont Flora Hormuz Lady Rosetta mondeal Cara
Cara **4.366 **4.289 *3.228 *%2.882 **2.466 **2.324 -
mondeal *%2.042 **1.966 *0.904 0.558 0.143 - -
Lady Rosetta **1.899 **1.823 0.762 0.415 - - -
Hormuz **1.484 **1.407 0.346 - - - -
Flora **1.138 *1.061 - - - - -
Daymont 0.077 - - - - -
Esponta - - - - - -
L.S.R 0.05 0.83 0.87 0.90 0.92 0.93 0.94 0.95
L.S.R 0.01 1.12 1.16 1.20 1.22 1.24 1.25 1.27
(**)A significant difference at the level of 0.01. (*) A significant difference at the level of 0.05.

Source: Collected and calculated from data from the Ministry of Agriculture and Land Reclamation, Economic Affairs Sector,
"Agricultural Economics Bulletin", various issues.
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