Activity-1: Improve irrigated farming system and productivity in Nile Delta
Lead: Atef Swelam
I. Progress towards outputs
In this activity we are assessing the mechanized raisedbed technology (MRB) in the Nile Delta as a farming system includes better water management, increase the farmer income, improve soil conditions, improve drainage water quality which is being reused several times in Nile delta, crop pattern (cereal-legume) and IPM options. We try to investigate the major contributor to the improved conditions. The hypotheses of these improvements attributes to several factors such as better seed distribution uniformity, better photosynthesis, optimum moisture content at the active root zone, reduced fertilizers leaching, no crop lodge and less disease and pests infections. The objectives of this activity are:
1- Saving applied water and improve water productivity.
2- Improve soil fertility
3- Increase crop yield and reduce farming costs
4- Development of new planting options for emerging biotic constraints for the food legume and cereal systems
5- Simplify the mechanized raisedbed planting to accelerate the farmers’ adoption of raisedbed planting
6- Improve stakeholders’ capacity including farmers and extension officers.

To achieve the targeted objectives, various activities were carried out during 2015 considering the CRP-DS IDOs and indicators and in collaboration with CRP-WLE and FAO grant. Number of varieties and lines of two important food crops for in Nile Delta (wheat and fababean) were tested under different soil conditions in Nile Delta covering two agro-systems in Nile Delta (old lands and salt-affected lands). 

Introduce new technology to save irrigation, increase crop yield and reduce farming costs
Mechanized raisedbed technology (MRB) was introduced to farmers growing wheat to reduce powdery mildew, increase grain yield and save the irrigation water. The result showed that MRB reduced mildew severity and consequently increased grain yield compared with the wheat traditional sowing method. To fill the gap of wheat and fababean production in Nile Delta, several initiatives of demonstrating raisedbed planting method started in 2013. This activity under CRP-DS was linked with the ongoing activities In Sharkia and Dakahlia regions, whereas MRB was implemented in 220 single variety demonstrations distributed among 13 districts. The objective of this project was to fill the gap between wheat grain yield in the neighbor farmer fields and the demonstration fields which apply the recommended production package. The results showed the average grain yield in the project participant farmer demonstration fields was 9.17 ton/ha compared to 7.36 ton/ha in the neighboring project non- participant farmer fields. The increase in grain yield was 1.49 ton/ha equivalent to 24.5%. The two major components of the production package which this project emphasized were disseminating the new registered varieties and application of the raised bed planting method in farmer fields.
The two major components of the production package which this project emphasized were disseminating the new registered varieties and introducing MRB technology to farmers’ fields. The project succeeded in increasing the amount of certified seed sold by the government and private companies by 10% compared to 2009/2010. Thanks to the dissemination activities of CRP-DS in Nile Delta in 2014 and 2015, the area grown on raisedbed reached 35 times the area which was grown in 2010 (29,167 ha in 2014 and 33,000 ha in 2015 vs. 950 ha in 2010).

Comparison between mean grain yield (ton/ha) for 2014/2015 growing season in 220 demonstration plots and neighboring farmer fields in at Dakahlia and Sharkia governorate.
	Mean
	Increase
ton/ha
	%

	Demonstration 
ton/ha
	Neighboring
plots
	
	

	9.17
	7.36
	1.81
	24.05



Wheat
Field experiment was conducted in two locations in two governorates differing in their soil characteristics (Al-Sharkia and Al-Dakahlia) to evaluate grain yield of new wheat lines derived from both Egypt national wheat program and ICARDA. The experiment included also four check varieties Gemmeiza 11, Shandweel 1, Giza 171 and Sids 13.

· The results of the experiment in the two locations Sahl El-Hussania at Al-Sharkia governorate (Saline soils EC 9 dS/m) and Dekernes at Al-Dakahlia governorate (non-saline soil EC 2.5 dS/m) showed significant difference among some genotypes in each experiment with some new lines higher in grain yield than the checks.

· In the saline location at sahl El-Hussania genotypes 14, 3 and 13 ranked the highest in grain yield with values of 5.53, 5.10 and 5.05 ton/ha, respectively. The four check varieties shandaweel 1, Gemmeiza 11, Sids 13, and Giza 171 gave lower grain yield means with values 4.63, 4.51, 4.50 and 3.81, respectively. 

· In the non-saline location at Dekernes genotypes numbers 7, 8 and 15 ranked the highest in grain yield with values of 8.22 , 8.22 and 7.95 ton/ha, respectively. The means of the previously mentioned four check varieties did differ from the means of the highest three lines with value of 7.22, 6.73, 6.11 and 5.45 ton/ha for check varieties Giza 171, Shandaweel 1, Sids 13 and Gemmeiza 11, respectively.

· Three lines are of high potential yield and they exceeded the highest check (Gemmeiza 11) in grain yield by 16, 13 and 12.9% respectively and those varieties are recommended to be disseminated to farmers.

· Information about the three lines which gave the highest grain yield under saline conditions in this experiment will be transformed to the national program for retesting and confirming the results as these three lines need more research and retested for salinity and alkalinity before release them to farmers for adoption

Wheat grain yield of the two experiments in Sharkia, and Dakahlia locations (2014/2015 season).
	Sharkia (Sahel El-Husania_Saline soil)
	Dakahlia (Fresh soil)

	Line No.
	Grain Yield
ton/ha
	Rank
	Line No.
	Grain Yield
ton/ha
	Rank

	1
	3.60   DE
	14
	1
	5.46  CD
	13

	2
	4.18   BCD
	9
	2
	6.63  AB
	9

	3
	5.10   AB
	2
	3
	5.76  CD
	11

	4
	3.87   DE
	12
	4
	5.70   CD
	12

	5
	2.86    E
	15
	5
	4.85     D
	15

	6
	4.33   BCD
	8
	6
	7.15    AB
	6

	7
	4.09   BCD
	10
	7
	8.22    A
	1

	8
	4.02   CD
	11
	8
	8.22    AB
	1

	Gemmeiza 11
	4.51   AB
	6
	Gemmeiza 11
	5.45    BCD
	14

	Shandaweel 1
	4.63   AB
	4
	Shandaweel 1
	6.73    AB
	8

	Giza 171
	3.81   DE
	13
	Giza 171
	7.22   AB
	5

	Sids 13
	4.50   AB
	7
	Sids 13
	6.11   AB
	10

	13
	5.05   AB
	3
	13
	7.63   AB
	4

	14
	5.53    A
	1
	14
	6.83   AB 
	7

	15
	4.59   AB
	5
	15
	7.95   AB
	3

	Grand Mean
	
	4.311
	Grand Mean
	
	6.661

	LSD 0.05
	
	1.07
	LSD 0.05
	
	1.637

	C.V. %
	
	17.44
	C.V. %
	
	16.97



Fababean varieties with high yield, pest, salinity and orobanche resistance
Salinity and orobanche tolerant fababean cultivars were identified and field testing and dissemination of the improved agronomic package in farmer were conducted. The improved production package included the following: 
1- Orobanche tolerant cultivars Giza 843 and Misr 3 resistant varieties to Orobanche evaluated on farm demonstration trials and compared to the Orobanche susceptible Giza 3.
2- Planting under zero tillage system.
3- Delaying sowing date to mid-November.
4- Seed rate (80-90 kg/ha) 
5- Spraying with Glyphosate at reduced rate 34 g/ha + NPK two times at flowering and 3 weeks after.
6- Mechanized Raisedbed planting 

Salinity:
Field trial was conducted to evaluate Faba bean genotypes under saline soil conditions of farmer fields in Nile Delta governorates. The objective of this trial was to identify Faba bean cultivars tolerant to saline soil conditions. The trial comprised 3 cultivars (Giza 843, Giza 716 and Saka-1). The experiment was conducted in three locations in governorates (Sharkia, Behira and Dakahlia) with three salinity levels of (7500, 5000, 2000) ppm. The cultivar Sakha-1 was the only cultivar survived under high salinity level at 7500 ppm in Sharkia. In normal soil condition at Dakahlia governorate the cultivar Sakha-1 yielded 3.44 ton/ha vs. Giza 843 and Giza 176 which yielded 3.14 and 3.04 ton/ha respectively.

Orobanche:
The results showed that Faba bean seed yield in demonstration fields was higher than that in out-demonstration fields. Cultivars Giza-843, Misr-3 and Giza-3 seed yield means in the demonstration fields at Sharkia governorate were higher than out of demonstration fields by 31, 12 and 7%, respectively. While in Dakahlia governorate the same three cultivars in the demonstration fields exceeded the non-demonstration fields in seed yield by 39, 59 and 67%, respectively. These results showed Giza 843 and Misr-3 are higher in seed yield than Giza 3 especially under the Orobanche control improved production package.

Grain yield (ton/ha) of demonstration fields in Orobanche infested soil at Sharkia and Dakahlia gov.
	Cultivars
	Out demo Sharkia
	Sharkia demo. Av.of 3 sits
	% increase
	Out demo. Dakahlia
	Dakahlia demo. Av.of 3 sits
	% increase

	1- Giza-843
	2.250
	2.952
	31
	3.250
	4.531
	39

	2- Misr-3
	1.150
	1.286
	12
	3.00
	4.757
	59

	3- Giza-3
	1.200
	1.286
	7
	2.220
	3.716
	67



Water:
Field trials on growing fababean in raisedbed was conducted. The experiments tested one, two, three and four rows of fababean plants on beds of 65 (farmer practices), 100, and 130 cm beds widths respectively and the results showed that raisedbed with width of 130 cm and three fababean rows seems to be very promising approach of using raisedbed for fababean to save water by 22% and increase the yield by 18%. This results need more verification in the coming growing season before scaling it out at farmer plots.

IPM
Concerning the back-up research on Faba bean three experiments were conducted to measure the effect of the fungicide "Rizolex" in controlling FBNYV in Five cultivars of Faba bean, irrigation water management at two locations and measuring the effect of two pesticides (Apron and Celest) in controlling Aphids on three fababean cultivars . 

The first experiment was conducted to measure the effect of fungicide "Rizolex" in controlling the effect of FBNYV disease in five cultivars of Faba bean (Misr3, Giza-843, Sakha-1, Giza-3 and Giza-716). The "Rizolex" treatments were two; one was treatment of the seed with the recommended dose and the second was the control without treatment. The experiment was conducted in two location El-Gemmeiza and Sakha research stations. The results showed that at El-Gemmeiza station there was significant differences between all cultivars in all studied characters except no of branches per plant while there was no significant difference between the two  "Rizolex" treatments except for two characters no. of seeds/plant and seed wt./plant. There was significant interaction between the two factors included in the experiment (cultivars X fungicide) for all characters except disease infection percent and no.of branches/plant. 
The highest seed yield (ton/ha) values were recorded for Gemmeiza-8 followed by Misr-3 and Sakha-1 (3.22, 2.93 and 2.64) respectively. The highest seed yield was obtained for the "Rizolex" treatment with significant difference comparing to without "Rizolex” seed addition treatment.

Germination %, disease infection %, seed yield and its components for five cultivars under treat (Rizolix) and non-treated.    
	
	Germi.
%
	Disease infection
%
	Plant height
	No. of branch/
plant
	No. of pods/ plant
	No. of seeds/ plant
	Seed wt gm/plt
	Seed yield ton/h

	Varieties(A)   1
2
3
4
5
	
91.66
92.83
90.17
85.17
85.5
	
10.0
6.83
9.17
6.33
7.50
	
85.55
83.61
80.28
88.61
71.39
	
2.4
3.06
2.9
2.7
3.7
	
19.8
18.6
17.4
27.0
18.0
	
56.8
48.2
51.9
65.7
46.7
	
43.12
38.27
45.76
46.51
38.06
	
2.933
2.502
2.638
3.222
2.135

	Rizolex (B)  1
                    2
	89.33
88.80
	7.47
8.47
	8.56
84.22
	2.9
1.02
	20.9
19.5
	54.8
52.9
	41.45
43.24
	2.716
2.353

	A X B
	89.33
94.00
94.00
91.67
90.67
89.67
84.00
86.33
88.67
82.33
	9.0
11.0
5.33
8.33
7.67
10.67
7.33
5.33
8.0
7.0
	92.22
88.89
81.67
85.56
81.11
79.44
87.22
90.00
75.55
67.22
	2.3
2.6
2.8
2.3
2.8
3.1
3.0
2.3
3.7
3.7
	18.2
21.4
15.9
21.2
18.1
16.7
31.0
23.0
21.1
15.1
	57.9
55.8
43.8
52.6
50.4
53.3
72.4
59.0
49.7
43.8
	39.62
46.62
34.86
41.68
39.43
52.08
51.46
41.57
41.86
34.27
	2.851
3.016
2.257
2.746
2.807
2.470
3.476
2.968
2.190
2.079

	C.V
	2.05
	19.45
	1.97
	19.48
	8.83
	2.14
	2.51
	7.55

	LSD 0.05A
	2.49
	1.29
	3.76
	N.s
	2.0
	3.10
	2.75
	0.246

	B
	N.s
	N.s
	N.s
	N.s
	N.s
	0.94
	0.86
	N.s

	AXB
	3.23
	N.s
	3.005
	N.s
	3.24
	2.1
	1.93
	0.369



At Sakha research station the results (table 6) showed significant differences between cultivars, "Rizolex" treatments for all the studied characters except for disease infection percentage. Also there was significant interaction between the two factors (cultivars X fungicide) for all the studied chanters except disease infection percentage.

Germination %, disease infection %, seed yield and its components for five cultivars under treat (Rizolix) and non-treat at Sakha
	    
	Germination
%
	Disease infection
%
	Plant height
	No. of branches/
Plant
	No. of pods/ plant
	No. of seeds/ plant
	Seed weight gm/ plant
	Seed yield ton/ha.

	Varieties(A)    1
2
3
4
5
	62.00
67.67
60.500
63.67
56.17
	3.83
3.67
2.500
3.67
3.500
	64.950
74.667
60.117
74.500
66.700
	1.325
1.433
1.150
1.333
2.200
	5.017
6.267
6.133
7.567
6.600
	14.158
17.967
18.900
22.867
18.167
	8.367
11.933
16.233
16.067
15.633
	1.315
1.881
1.843
1.896
1.479

	Rizolex (B)   1
2
	58.13
65.87
	3.33
3.53
	72.373
64.000
	1.357
1.620
	6.500
6.133
	19.557
17.267
	14.627
12.667
	1.584
1.783

	A X B

	59.33
64.67
66.00
69.33
61.67
59.33
48.00
79.33
55.67
56.67
	3.67
4.00
3.33
4.00
2.33
2.67
4.00
3.33
3.33
3.67
	71.233
58.667
88.000
61.333
59.233
61.000
71.667
77.333
71.733
61.667
	1.017
1.633
1.367
1.500
0.733
1.567
1.600
1.067
2.067
2.333
	4.900
5.133
6.267
6.267
6.267
6.000
7.867
7.267
7.200
6.000
	13.183
15.133
18.333
17.600
21.000
16.800
24.000
21.733
21.267
15.067
	7.200
9.533
12.600
11.267
17.467
15.000
16.800
15.333
19.067
12.200
	1.235
1.396
1.729
2.034
1.830
1.857
1.667
2.126
1.458
1.501

	C.V
	3.32
	11.89
	2.04
	11.72
	5.38
	7.93
	10.24
	5.99

	LSD 0.05        A
	2.66
	0.71
	2.47
	0.22
	0.24
	1.02
	0.99
	0.140

	B
	1.67
	N.s
	1.13
	0.14
	0.28
	1.19
	1.14
	0.082

	AXB
	3.74
	N.s
	2.53
	0.32
	0.62
	2.66
	2.54
	0.183



II. Progress towards the achievement of research outcomes and IDOs
· The raisedbed technology has been demonstrated in 2015 for several crops including wheat, sugarbeet and maize in at farmer’s fields. For wheat, maize and fababean crops, water savings were up to 25%, 35% and 20% respectively. In addition, the farmers increased their grain yield by 25%, 20% and 18% for wheat maize and fababean respectively. The associated farming cost under raisedbed was reduced by 25%. The project succeeded in increasing the amount of certified seed sold by the government and private companies by 10% compared to 2009/2010. Thanks to the dissemination activities of CRP-DS in Nile Delta in 2015, the area grown on raisedbed reached 33 times the area which was grown in 2010 (33,000 ha in 2014 vs. 950 ha in 2010).
· At least 9 ton of seeds of three faba bean cultivars (Giza 51, Giza 370 and Giza 9) were produced.
· Farmers saved 20-25% of irrigation water which increase the water use efficiencies and reduce the social conflicts between upstream and downstream water users in the same canal.
· High yielding wheat varieties adopted by 550 farmers and orobanche fababean varieties adopted by 50 farmers


III. Progress towards Impact:
This integrated activity led to improving farmers' income, reducing costs of farming system, improved soil characteristics and fertility for sustainable agriculture functions, increasing farmers’ knowledge through training courses and field visits. These achievements led to significant positive impacts on improving smallholder farmers’ livelihoods and enhanced food security of farmer communities. 

The success of disseminating the mechanized raisedbed farming system in Nile Delta was one of the most succeeded achievements of CRP-DS in Nile Delta with high impact on farmers’ income whereas the introduced raisedbed machine developed by ICARDA played a very significant role to promote the adoption of RB farming system. Thanks to the raisedbed machine, farmers saved 50% of seed rate, reduced 25% of farming cost, achieved 25% of water saving and increased the yield by 25%.

The adoption of MRB technology is increasing in the Sharkia Governorate with approx. 4000 acres currently using this technology. Government of Egypt is currently seeking to promote this technology country-wide to save water used in agriculture and increase the crops yield. In this regards, several initiatives already started to scale out the raisedbed technology, one of these initiatives is wheat national program which adopted this technology and promoting it in many areas in Egypt. Wheat cultivated area in Egypt estimated at 3 million acres. If appropriate policies are in place to scale out this technology, the economic, social and environmental impacts are going to be huge.
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