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ABSTRACT

Despite the increase in the cultivated area of the Levantine maize crop in Sohag Governorate during the
period (2005-2022) with the introduction of contract farming in Sohag Governorate and the recent contracting
to cultivate large areas of maize and the establishment of high guarantee prices equal to international prices
for the crop, in addition to the significant increase In corn prices locally in 2022 as a result of global conditions
and the decline in the value of the pound against the dollar, which is expected to increase the area, but a
decline was observed in the productivity of the corn crop in Sohag Governorate, most notably from 2012 to
2015, and from 2017 to the end of the period. Study: The reason for this may be due to the spread of the wild
army insect, which indicates that the productive reality of the crop has been plagued by some difficulties and
obstacles recently, which require study. Therefore, the research aimed to identify the productive indicators of
the crop in Sohag Governorate during the period (2005-2022). And a statement of the impact of the
application of biotechnology for varieties on the production of the maize crop within the integrated control
program for the army insect, the levels of application of integrated control for its resistance, and the extent of
its impact on the production costs of the crop in Sohag Governorate.

The study found that there is a decrease in productivity, and the results of the comparative analysis
between the average per-acre productivity of the most important varieties of the Levantine maize crop in the
governorate showed that the hybrid variety Hitech 2031 occupies first place with an average per-acre
productivity estimated at about 21.61 ardab. It turned out that the single hybrid variety Hitech 2031 achieved
the highest transmission coefficient, and this variety with the highest productivity and transmission coefficient
for the yield function of Levantine maize can be grown in the governorate in place of the areas in which the
varieties with the lowest transmission coefficient are grown, with a shift of the supply function to the right.

The research relied on primary data through two independent samples of maize farmers in Sohag Governorate
for the 2022 season, each of which numbered 105 farmers. The first sample represented farmers of the local
variety and the second the farmers of modern hybrid varieties. It was found that the first sample followed the
level of application of the average, while the second followed the level of High for implementing integrated
control provisions. It turned out that the profitability of the unit produced from the crop in the two research
samples was estimated at about 213.1 and 698.3 pounds per ardeb, and thus the advantage of the second
sample, representing farmers of hybrid varieties, over the first in terms of productivity and revenue of the unit
produced.
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Table 1. Distribution of the items of my sample according to the relative importance of the cultivated area of
the summer maize crop in Sohag Governorate, season 2022.

Varieties Number Adjusted
Area Geo. . . .
% of farmers % Geometric Views1 Views2
(Feddan) . mean
Center maize mean

Tama 19959 20.17 1249 5.13 3.13 5.13 5 5
Tahta 13214 13.35 8754 35.95 21.93 35.94 38 38
Juhayna 4266 431 - - - - -

elusive 7070 7.15 - - - - - -
Sohag 11736 11.86 8974 36.85 22.48 36.85 39 39
Akhmim 8039 8.12 - - - - -

Sacolta 7708 7.79

Almoncha 7035 7.11

Alosyrate 3758 3.80

Jarja 4319 4.37

plena 2580 2.61 - - - - - -
Dar AlSalaam 9261 9.36 5376 22.08 13.47 22.08 23 23
Total 98945 100 24353 100 61.01 100.00 105.00 105.00

Source: Data collected and calculated from the Ministry of agriculture, Information center, Directorate of agriculture, Sohag
governorate, 2022.
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Table 2. Development of the production, area and productivity of the maize crop in Egypt and Sohag
Governorate during the period (2005-2022).

Item production productivity Area
Years (Thousand Ardab) (Ardab /Fed.) (Thousand Fed.)
2005 2430.64 20.97 115.91
2006 3279.76 26.59 123.35
2007 3168.34 25.00 126.74
2008 3290.92 25.26 130.30
2009 3362.72 25.34 132.68
2010 2578.02 18.86 136.70
2011 3050.70 23.81 128.13
2012 3399.17 24.26 140.14
2013 3495.09 23.27 150.18
2014 3237.05 20.05 161.45
2015 2819.28 17.66 159.60
2016 3254.42 20.27 160.58
2017 3156.10 19.67 160.44
2018 3067.16 19.33 158.64
2019 3140.01 19.57 160.44
2020 3166.63 18.83 168.19
2021 3219.20 18.95 169.88
2022 3178.72 18.90 168.18
Mean 3127.44 21.48 147.31

Source: Collected from: (1) Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, Agricultural Statistics
Bulletin, separate issues. (2) The Central Agency for Public Mobilization and Statistics, the official page on the International
Information Network (Internet. URI: WWW.Capmas.gov.eg)

Table 3. Equations of the general time trend of the development of the most important productive indicators
of the maize crop in Sohag Governorate during the period (2005-2022):

phenomenon Equation Mean Change % rate F Test R?
YA =3024.17- 10.87 X
.34 77 .04
(:0.88) (0.348) 0 0.046
Total Production YA =2860.66 + 59.92 X —2.58 X? 3127.44 ) 0.84 0.101
(Thousand Ardab) (1.14) (-0.96) ’ ’
YA =2568.61+222.78X —23.442 X2 +0.73X3
(1.59) (-1.38) (1.25) ) 1.10 0.191
Productivity YA =25.22-0.394 X
21.4 1. 18.30** .534
(Ardab / Feddan) (-4.28) ** 8 (183) 8.30™ | 0.53
Area YA=117.03+3.19X .
(Thousand Fed.) (12.74) ** 147.31 2.17 162.28 0.910

** Significant at a significant level of 0. 01. * Significant at a significant level of 0.05

Where: YA refers to the estimated value of the variable under study,

x refers to the order of the time variable in years (1, .., 18). Source: Calculated from the data of Table No. (1)
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Table 4. Development of the area, productivity and productivity of the maize crop in Sohag Governorate during
the period (2014-2022).

Varieties Baady
Years ™ Area | Prod.
2014 11268 | 17.05
2015 11872 | 12.04
2016 4740 | 16.8
2017 4425 | 15.08
2018 4048 | 14.01
2019 8986 | 14.2
2020 9695 | 14.07
01 11119 | 1327
an 187 | 1273

Average 7827 | 1439

Single Hybrid 10

Prod,
2009
16.95
19.91
19.35
18.74
2034
19.18
19.00
1739
18.99

Area
17111
11613
14826
18288
12638
1677
5984
7892
M
12089

Ardab / Feddan

Single Hybrid 6

Area
1460
12746
13796
17662
19973
JLYRS!
11303
23068
1325
18339

Prod.
1947
18.54
2093
078
2015
19.87
03
19.35
1917
1984

Hi-tech 2030

Area
15
10404
14016
i
19192
16520

0

0
10788
0173

Hi-tech 2031

Prod
00
1881
.72
100

Prod
JEL )|
15
014
JIES
01
2089
2059
2008
09
2161

Area
5365
6743
13456
19947
2031 12900
059 1383

0 | 34943

0 | 23950
1611 11299
1572 16876

Single Hybrid
30/K9
Prod.
19.48
17.53
20.84
19.11
18,57
19.50
15.60
0.17
19.711
18.95

Area
6990
14974
14915
13515
14460
16220
213485
U719
14080
15929

Single Hybrid
1005

Area

0

0
563
10773
11395
1251
048
8875
1523
40

Prod
0
0
19

1951

1833

18.49
16

1577

18.02

13.90

Pioneer 3062

Area
6831
7309
1798
2365
5611
8
3054
239
6508
4905

LA
Area
12249
18082
19216
1399
19999
6825

Prod
nn
IR
2096
18.28
19.14
19.85
18.89 | 2606
2045 | 3675
193 0

2004 | 10738

Source: Data collected and calculated from the Ministry of Agriculture, Information center, Directorate of Agriculture,
Sohag Ggovernorate.

Table 5. Tests of tow way ANOVA between mains of the productivity maize crop in Sohag Governorate.

Triple Hybrid

Prod
1987
1753
2047
1831
1989
19.98
1731
185
0
1687

SOl'.'rc.e of Sum of Squares df Mean Square F Sig. Adjusted R
variations Squared
varieties 526.629 8 65.829 3.082 .005 0.938

years 221.974 8 27.747 1.299 .260

Error 1367.129 64 21.361

Total 27818.235 81

Source: Data collected and calculated from the Ministry of Agriculture, Information center, Directorate of Agriculture,
Sohag Ggovernorate.
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Table 6. Comparative analysis between average per feddan yields for these cultivars using the least significant
difference (LSD) test.

. . . . Single Triple . .
The Hi-tech Pioneer Single Single . X Hi-tech Single
Thestatement | | ieties | 2031 3062 Hybrid6 | Hybrid 10 ;'gz('}: H;grl'd 2030 | B | 4y 1005
The varieties Average
Hi-tech 2031 21.61 0.00
Pioneer 3062 20.04 1.57 0.00
Single Hybrid 6 19.84 1.77 0.20 0.00
Single Hybrid 10 18.99 2.62 1.05 0.85 0.00
Single Hy.
30/K/9 18.95 2.67 1.09 0.90 0.05 0.00
Triple Hy. 321 16.87 4.74* 3.17 2.97 2.12 2.07 0.00
Hi-tech 2030 15.72 5.89% 4.32 4.12 3.27 3.23 1.15 0.00
Balady 14.39 7.22* 5.65 * 5.46* 4.61* 4.56* 2.49 1.33 0.00
Single Hy. 1005 13.90 7.71* 6.14* 5.94* 5.09* 5.04* 2.97 1.82 0.48 0.00

** Significant at a significance level of 0.01.

The value L.S.D calculated = (4.35) at a significance level of 0.05.

Source: Data collected and calculated from the Ministry of Agriculture, Information center, Directorate of Agriculture,
Sohag Ggovernorate.
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Table 7. Components of the technological change equation and the transmission coefficients of the supply

function for maize crop in Sohag Governorate.

Single Triple

Varieties . . . .
Th.e D,ld Balady The new varieties Hitech Pioneer 3062 Smglle Smgle Hybrid Hyhrid Hitech , Total of .
Statement varieties 2031 Hybrid 6 | Hybrid 10 30JK/9 21 2030 | Single Hybrid
Area Au 7827 Aa 16876 4905 18389 12089 15929 10738 9173 100328
Relatie Puk | 78 Pa% 1682 489 1833 105 | 158 | 107 ou 100
importance
productivity Yu 14.39 Ya 21,61 20,04 19.84 18.99 189 16.87 1572 160
productivityx
Extraction Fu'xYu | 1361 (ﬁﬁﬁ} 2071 1920 1901 1820 1815 1617 1506 15341
factor
(Fux Yuj{Fax Ya) 0.66 071 0 0.75 075 084 09 6
1{{Fu x Yul:(Fa x Ya)] 034 029 0.8 0.5 0.5 016 01 2
(Pa+100) x1-{{Fu x Yu)+{FaxYa)] 0.0576 0.0142 0.0521 0.0304 0.0397 0.0169 0.0088 0.2188
The transmission coefficients of the supply
function (K %) 5.76 142 521 3.04 397 169 0.88 22
(k %) After substituted varieties Hi-tech 2031 576 168 6.28 413 544 367 3 91.14
The difference 0.25 1.08 1.09 147 198 2.25 69.26
The ncrezse of produciity (Thousand Ardah) U812 302350 250851 | 44365 | 358079 | 324916 1794641

{difference x Area x productivity=100}

Fa =95.8 %, Fu= 94.6 % refers to the Extraction factor of the new varieties and old varieties. *
Source: collected and calculated from the Data questionnaire.
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Table 8. Frequency distribution and its relative importance for the practices of applying the items of integrated
control of the fall armyworm for farmers of the local variety of maize in the research sample in Sohag

Governorate, season 2022.

The first sample (The varieties balady)
ltem No. Yes(3) Sometime(2) No(1) ) The
Category % Category % Category % Y The Class orders
frequency frequency frequency

1 49 46.7 50 47.6 6 5.7 241 High 8
2 9 8.6 59 56.2 37 35.2 1.73 Middle 23
3 14 13.3 40 38.1 51 48.6 1.65 Low 24
4 18 17.1 17 16.2 70 66.7 1.50 Low 26

5 81 77.1 19 18.1 5 4.8 2.72 High 1
6 46 43.8 33 31.4 26 24.8 2.19 Middle 17
7 55 52.4 18 17.1 32 30.5 2.22 Middle 16
8 0 0.0 0 0.0 105 100.0 1.00 Low 31
9 11 10.5 17 16.2 75 71.4 1.35 Low 28
10 44 41.9 21 20.0 40 38.1 2.04 Middle 20

11 66 62.9 35 33.3 4 3.8 2.59 High 3

12 70 66.7 30 28.6 5 4.8 2.62 High 2

13 65 61.9 15 14.3 25 23.8 2.38 High 9

14 69 65.7 19 18.1 17 16.2 2.50 High 6
15 55 52.4 20 19.0 30 28.6 2.24 Middle 14

16 65 61.9 24 22.9 16 15.2 2.47 High 7

17 66 62.9 33 31.4 6 5.7 2.57 High 4
18 40 38.1 49 46.7 16 15.2 2.23 Middle 15
19 56 53.3 9 8.6 40 38.1 2.15 Middle 18
20 61 58.1 14 13.3 30 28.6 2.30 Middle 11
21 30 28.6 55 52.4 20 19.0 2.10 Middle 19
22 33 31.4 41 39.0 31 29.5 2.02 Middle 21
23 64 61.0 15 14.3 26 24.8 2.36 High 10
24 50 47.6 35 33.3 20 19.0 2.29 Middle 12
25 41 39.0 50 47.6 14 13.3 2.26 Middle 13
26 30 28.6 55 52.4 20 19.0 2.10 Middle 19
27 25 23.8 50 47.6 30 28.6 1.95 Middle 22
28 12 11.4 32 30.5 61 58.1 1.53 Low 25
29 18 17.1 10 9.5 77 73.3 1.44 Low 27

30 60 57.1 40 38.1 5 4.8 2.52 High 5
31 5 4.8 11 10.5 89 84.8 1.20 Low 30
32 13 12.4 7 6.7 85 81.0 1.31 Low 29
33 6 5.7 20 19.0 79 75.2 1.30 Low 30
Average 40 38.3 29 27.2 36 34.4 2.04 Middle 20

Vs, refers to the geometric mean
Source: collected and calculated from the Data questionnaire,2022.
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Table 9. Frequency distribution and its relative importance of the practices applying the items of integrated
control of the fall armyworm for growers of hybrid varieties of maize in the research sample in Sohag
Governorate, season 2022.

The second sample (The varieties hybrid)
ltem No. (3)Yes (2)Sometime (1)No ) The
Category % Category % Category % Y The Class order
frequency frequency frequency
1 55 52.4 31 29.5 19 18.1 2.34 High 18
2 38 36.2 9 8.6 58 55.2 1.81 Middle 22
3 66 62.9 35 33.3 4 3.8 2.59 High 14
4 73 69.5 27 25.7 5 4.8 2.65 High 10
5 80 76.2 23 21.9 2 1.9 2.74 High 5
6 78 74.3 12 11.4 15 14.3 2.60 High 13
7 81 77.1 14 13.3 10 9.5 2.68 High 8
8 105 100 0 0.0 0 0.0 3.00 High 1
9 85 81.0 13 12.4 7 6.7 2.74 High 5
10 59 56.2 18 17.1 28 26.7 2.30 Middle 19
11 82 78.1 13 12.4 10 9.5 2.69 High 7
12 88 83.8 13 12.4 4 3.8 2.80 High 3
13 85 81.0 15 14.3 5 4.8 2.76 High 6
14 89 84.8 11 10.5 5 4.8 2.80 High 3
15 69 65.7 30 28.6 6 5.7 2.60 High 13
16 88 83.8 10 9.5 7 6.7 2.77 High 5
17 76 72.4 20 19.0 9 8.6 2.64 High 11
18 83 79.0 20 19.0 2 1.9 2.77 High 5
19 88 83.8 12 11.4 5 4.8 2.79 High 4
20 70 66.7 21 20.0 14 13.3 2.53 High 16
21 69 65.7 20 19.0 16 15.2 2.50 High 18
22 71 67.6 29 27.6 5 4.8 2.63 High 12
23 80 76.2 22 21.0 3 2.9 2.73 High 6
24 61 58.1 19 18.1 25 23.8 2.34 High 18
25 54 51.4 30 28.6 21 20.0 2.31 Middle 19
26 70 66.7 19 18.1 16 15.2 2.51 High 17
27 77 73.3 20 19.0 8 7.6 2.66 High 9
28 33 314 28 26.7 44 41.9 1.90 Middle 21
29 53 50.5 27 25.7 25 23.8 2.27 Middle 20
30 100 95.2 3 2.9 2 1.9 2.93 High 2
31 88 83.8 12 11.4 5 4.8 2.79 High 4
32 76 72.4 10 9.5 19 18.1 2.54 High 15
33 80 76.2 23 21.9 2 1.9 2.74 High 5
Average 74 70.7 18 17.6 12 11.7 2.59 High

Vr. refers to the geometric mean
Source: collected and calculated from the Data questionnaire,2022.
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Table 11. The items of the average costs per feddan of the maize of the study two sample in Sohag
Governorate during the season (2022).

oo frstcample [ e Sne
Average costs and return items (The varieties balady) hybrid) Value (F)
pound/feddan)( calculated
Cost or % Cost or %
Value Value

Seed costs 211 1.79 807 6.56 9424.14**
Land Pr(_eparation& Planting& Weeding 2252 19.07 2249.4 18.28 0.002
Harvesting
Plowing costs 495 4.19 494.8 4.02 0.0001
Irrigation costs 1554 13.16 1556 12.64 .017
Nitrogen fertilizer cost 2021 17.11 2008 16.32 0.0001
Phosphate fertilizer cost 489 4.14 481 3.91 0.863
Manure fertilizer cost 1444 12.22 1413 11.48 0.0001
Fertilizer costs Total 3954 33.47 3902 31.71 0.326
Pest Control& Insecticides 114 0.97 116 0.94 0.122
Transportation cost 92 0.78 91.5 0.74 0.001
Total variable costs 8672 73.42 9216.7 74.90 42.03**
Total fixed costs 3140 26.58 3089 25.10 6.91**
Total costs 11812 100.00 12305.7 100.00 37.21%%
Average price of an ardab 1500 - 1450 - 91.00**
Main of the production 10.00 - 14.64 - 2130.51%**
Main of the crop revenue 13043 93.54 21628 96.00 546.40**
Main of the Straw revenue 900.3 6.46 900 4.00 0.0001
Total revenue 13943 100.00 22529 100.00 480.21**
Net return 2131 - 10223 - 564.61**
Profitability of the unite produced 213.1 - 698.3 - 216.67**
** Significant at a significance level of 0.01 * Significant at a significant level of 0.05

Main of the production Net return/ Profitability of the unite produced =
Source: collected and calculated from the questionnaire.
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Table 12. The Cost functions of the maize crop of the study two sample in Sohag Governorate during the
season (2022).

Equation The size that greater | sample farmers | Thesize that lowers | sample farmers
smple | Model T R f The function derivatives The sample size | return per fed. | whoachieved | costsperfed, who achieved
) B [ardab] this size (ardab) this size
. Constant | 1145282%* | 1047 M(=-05852+ 10134 Q
s Q 852 | 1064 | 0542 | 602 | AC= 114506245852 0+ 5067 105 1932 0 1503 0
¢ 5067 43 a
Constant | 206833 | 363 M.(=-20083.73+1399
Second Q B3T3 343 | 0400 | B93M | AC= 226543.3-09083.730 49905 105 1537 2 1505 2
¢ st | 3L a
T.C, M.C, and A.C refer to each of the total, average, and marginal costs, respectively. The numbers in brackets indicate

the calculated value of the t-test.
** Significant at a significance level of 0.01 * Significant at a significant level of 0.05

Source: collected and calculated from the questionnaire
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