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Chapter 1 Outline of the Project

1.1 Objectives and Outputs of the Project

1.1.1 Objectives
The objectives of this project are to get the expected results by implementation of the activities described in the R/D for the "Project for Improving Research and Technology Transfer Capacity for Nacala Corridor Agriculture Development, Mozambique "and achieve the the project purpose
1.1.2 Project Purpose:
Appropriate agricultural technology is developed and transferred in Nacala Corridor.

1.1.3 Outputs

Output 1: Capacity of IIAM research centers in Northeast and Northwest is strengthened.

Output 2: Natural resources and socio-economic conditions in Nacala Corridor are evaluated.

Output 3: Soil improvement technology for Nacala Corridor is developed.

Output 4: Appropriate cultivation technology for Nacala Corridor is developed.

Output 5: New agricultural technology developed/validated is implemented in the demonstration units.

1.2 Target Area 

The target area comprehend farmlands located in the 19 districts (Sanga Lichinga, Majune, Mandimba, Mechanhelas, Ngoma Cuamba, Gurue, Alto moloque, Malema, Murupula, Lalaua, Ribaué, Nampula, Mocovolas, Muecate, Meconta, Mecuburi, Monapo, Muecate) in the provinces of Niassa, Nampula, Zambézia.

1.3 Structure of Project Implementation

Considering the progress of ProSAVANA both at program and project levels, also considering the challenges for the harmonic implementation of ProSAVANA, the three parties agreed, during the 6th JCC held in Maputo on December 4th 2014, to review the current management structure aiming to promote the smooth implementation of ProSAVANA activities. As a result, the following new structures were created:

HLM (High Level Meeting), recognized as a higher level decision making body of the ProSAVANA program, will be held on ad hoc basis aiming at obtaining consensus among the institutions in Mozambique, Japan and Brazil.  The Minister of MASA will be the chairperson of the HLM, having as counterparts the Vice-President of JICA for the Japanese side and the Director of ABC for the Brazilian side.

JMM (Joint Monitoring Meeting) is established aiming at to update and monitor decision taken by the HLM or other relevant meetings, and shall be held on ad hoc basis.  The Permanent Secretary of MASA will be the chairperson of the JMM, having as counterparts the Director General of JICA Headquarters for the Japanese side and the Director of ABC for the Brazilian side.

Chapter 2 Progress of the Activity

2.1 Activities related to Monitoring and Evaluation

2.1.1 Revision of PDM

In October 2013, the version 3 of PDM was agreed reflecting the discussion during the mid-term evaluation. But it was revealed that Brazilian side can not provide planned inputs, so the draft PDM version 4 was formulated according to the situation. It was discussed in the 6th JCC Meeting in December 2014 and ABC agreed with it in February 2015. Formal approval of the PDM version 4 is planned in JTC Meeting to be held in August 2015. Therefore the PDM version 4 is not approved formally, so this report explains progress of the Project based on the PDM version 3. The table below is the PDM version 4. Changes from the version 3 are indicated.

Table 2‑1  Project Design Matrix (PDM) Version 4 (proposal)

	Project Title:
Project for Improving Research and Technology Transfer Capacity for Nacala Corridor Agriculture Development, Mozambique
Target Area:
Nacala Corridor, Northern Area in Mozambique
Target Group:
The staff of Northeast and Northwest IIAM Zonal Research Centers and Farmers from pilot units and its surroundings
Duration: 
2011.4 - 2016.4 
	Version: 4

Date : 2015/01/28


	Narrative Summary
	Objectively Verifiable Indicators
	Means of Verification
	Important Assumptions

	Overall Goal
	· Appropriate agricultural technologies validated by IIAM are practiced by more than XX% of farmers in the target areas. 
	Survey 
	

	Appropriate agricultural technology is adopted in Nacala Corridor.
	
	
	

	Project Purpose
	· Appropriate agricultural technologies are validated by IIAM and practiced in more than 10 demonstration units transferred to more than 100 extension workers
	Final Report of the Project
	Relevant projects in Nacala Corridor are implemented and managed on schedule. 

	Appropriate agricultural technology is developed and transferred in Nacala Corridor.
	· 
	· 
	

	Outputs
	· Experimental laboratory and research equipment are repaired, constructed and installed at IIAM CZnd (soil and plant analysis laboratory) and IIAM CZno (multi-functional laboratory).

· Laboratory construction plan for IIAM CZno is developed.

· Record of use and maintenance of research facilities and equipment are kept by IIAM.

· Meetings to evaluate experimental plans and results are taken place annually at IIAM.

· C/Ps’ self-evaluation survey on research and transfer abilities shows advance as compared to baseline survey results.

· Guidelines of research center management are accepted by IIAM.
· C/Ps present on their research work regarding soil improvement technology and cultivation technology more than a total of XXX 8 times in meetings, seminars, workshops, Annual Meeting on Research Achievements and Planning (IAMRAP), Agriculture Research Meeting – Nacala, symposium between IIAM and university, conference, etc.
	· Constructed or repaired  laboratory and equipment (and its list)

· Progress Reports of the Project

· Progress Reports of the Project

· Progress Reports of the Project and C/Ps’ self-evaluation survey results

· Guidelines of research center management

· Presentation, records of meetings, seminars, workshops, IAMRAP, Agriculture Research Meeting – Nacala, symposium between IIAM and university, conference, etc. 
	* Equipment conditions of the research centers do not get worse.

* Large-scale weather disaster or abnormal climate does not occur.



	1. Capacity of IIAM research centers in Northeast and Northwest is strengthened.
	· 
	· 
	

	2. Natural resources and socio-economic conditions in Nacala Corridor are evaluated.
	· Reports and databases on natural resources evaluation in Nacala corridor (soil, vegetation, land use, meteorology, water resources and landscape) are accepted by IIAM.

· Draft land use plan for agricultural purpose in Nacala corridor is approved by JTC.

· A report on potentiality of crop / livestock production in Nacala Corridor is accepted by IIAM.

· Reports of socio-economic and environmental impact assessment are accepted by IIAM.
	· Reports and databases on natural resources evaluation

· Draft land use plan for agricultural purpose

· Report on potentiality of crop/livestock production

· Report of socio-economic and environmental impact 
	

	3. Soil improvement technology for Nacala Corridor is developed.
	· A soil improvement manual (including fertilization and soil conservation) is accepted by IIAM.
	· Soil improvement manual
	

	4. Appropriate cultivation technology for Nacala Corridor is developed.
	· A cultivation manual (including crops, varieties, seed production, microorganism, access to water and cropping system) is and a decision support model are accepted by IIAM.
	· Cultivation manual

· Decision support model (first version)
	

	5. New agricultural technology developed / validated is implemented in the demonstration units.

5. Technology transfer activities for extension workers are implemented on newly developed/validated agricultural technologies
	· More than 10 demonstration units are established.

· Technology transfer activities (seminars, field days, training courses, etc.) are held over 15 times.

· A decision support model is accepted by IIAM.

· Training for extension workers to use the decision support model is taken place.
	· Progress Reports of the Project

· Progress Reports of the Project

· Decision support model (first version)

· Final Report of the Project
	

	Activities
	Inputs
	

	1-1. To make installation / equipment inventory.

1-2. To repair existent installation / equipment.

1-3. To provide new research equipment.

1-4. To construct experimental laboratory in Nampula and Lichinga

1-5. To train research center staff for usage and maintenance of facilities and equipment.

1-6. To advise IIAM Research Centers on management.

1-7.To Increase research capacity of CPs and relevant researchers

1-8. To develop laboratory construction plan for IIAM CZno
	Japanese party

* Long-term experts

- Chief Advisor of Japanese Team

- Liaison Officer

* Short-term experts as necessary

* Tropical agricultural technologies developed in Japan

* Vehicles

* Construction of experimental laboratory

* Installation irrigation facility in the Research Centers

* Provision of equipment

* Cost of seminars / workshops

* Trainings in Japan

Brazilian party

* Brazilian research experts

* Technical experts for the infrastructures needed

* Tropical agricultural technologies developed in Brazil

* Provision of materials for management, monitoring and evaluation assessments

* Provision of technical publications and other editions related to tropical agriculture

* Provision of Brazilian made machinery for small scale farmers, seedlings and seeds
* Running expenses related to Brazilian experts

* Trainings of Mozambican personnel in Brazil and Mozambique.

Mozambican party

* Assignment of counterpart personnel (IIAM research centers in Northeast and Northwest)

* Provision of office space for experts

* Provision of demonstration units

* Additional personnel in IIAM research centers

* Running expenses for the Project
	* Trained staff of the research centers remain working at the centers.

	2-1. To evaluate soil and vegetation.

2-2. To collect and analyze meteorological data.

2-3. To collect and analyze water resources data.

2-4. To collect and analyze landscape data.

2-5. To assess the potentiality of crop / livestock production

2-6. 2-5. To suggest appropriate land use plan for agricultural purpose.

2-7. 2-6. To survey socio-economic conditions.
	
	

	3-1. To develop soil improvement technology.

3-2. To develop fertilization schemes / recommendation by crops.

3-3. To develop soil conservation technology.
	
	

	4-1. To select appropriate crops / varieties.

4-2. To implement training course to develop appropriate seed production systems.

4-3. To select appropriate microorganism for leguminous and other crops.

4-4. To develop appropriate methods to enhance the access to water resources for agriculture purposes.

4-5. To develop appropriate cropping systems.
	
	

	5-1. To select pilot farms and to establish demonstration units for crop / livestock.

5-2. 5-1. To organize technology transfer activities (seminars, field days, etc.) on the demonstration units for farmers for extension workers.

5-3. 5-2. To support ProSAVANA-PEM to organize training courses for extension workers.

5-4. 5-3.To develop a Decision Support Model for farmers to select appropriate cropping system.
	
	Pre-conditions

* Farmers nearby agree on cooperation.


2.1.2 Accomplishment and Issues of Indicators of PDM

The accomplishment and issues of indicators of PDM are explained in the table below.

Table 2‑2  Accomplishment and Issues of PDM indicators
	Output / Indicator
	Accomplishment
	Issue

	Output 1
	Capacity of IIAM research centers in Northeast and Northwest is strengthened.

	Indicator 1-1
	Experimental laboratories and research equipment are repaired, constructed and installed at IIAM CZnd (soil and plant analysis laboratory) and IIAM CZno (multi-functional laboratory).
	The final inspection was conducted on April 22 for construction of the soil and plant analysis laboratory at IIAM CZnd with more than one year delay.

Construction of the multi-functional laboratory at IIAM CZno was given up, so the indicator will be changed in PDM version 4.
	While facilities are used, defects are identified and necessary measures are requested. Warranty inspection will be conducted 1 year later.

Embrapa’s architect is working on it. From now on, the architect confirms the needs to CZno’s director and a mission will be sent if necessary. Progress should be observed.

	Indicator 1-2
	Record of use and maintenance of research facilities and equipment are kept by IIAM.
	The weather stations have been installed at 5 sites and the data are recorded regularly.
	Procured equipments are brought to the laboratory and their operation is checked. Their use and maintenance are recorded through practice.

	Indicator 1-3
	Meetings to evaluate experimental plans and results are taken place annually at IIAM.
	“Annual Meetings on Achievements and Planning of Research in IIAM Zonal Centers (IAMRAP)” were held at Lichinga in 2012 and at Nampula in 2013. In order to economize implementation and secure sustainability, separated meetings are held in Nampula and Lichinga for crop and soil, including extensionists since 2014.
	IAMRAP were held on April 22 at Lichinga and May 5 at Nampula. Presentations are brushed up for ARM in August 2015.

	Indicator 1-4
	C/Ps' self-evaluation on research and transfer abilities shows advance as compared to baseline survey results.
	Baseline survey has been conducted from 2012 to 2013. 

Follow-up survey for annual monitoring of the changes in self-evaluation was also started in 2013.
	Results are surveyed and evaluated. The final evaluation will be conducted around August 2015.

	Indicator 1-5
	Guidelines of research center management are accepted by IIAM.
	The guideline of IAMRAP was and elaborated and the management guideline of the new laboratory was approved in JCC.
	Other guidelines for operation and management of regional research centers are elaborated.

	Indicator 1-6
	CPs present on their research works regarding soil improvement technology and cultivation technology more than a total XXX times in meeting, workshop, IAMRAP, ARM, symposium between IIAM and university, conference, etc.
	Already, 2 IAMRAP, 1 ARM and 1 soil improvement technology seminar for extensionists were held.

C/Ps presented soil improvement technologies and cultivation technologies at those occasions. One C/P was dispatched to the conference of an international society.
	IAMRAP and ARM will continue. Other planned activities are a wrap-up seminar of the whole project and dispatch to 2 conferences of international societies.

	Output 2
	Natural resources and socio-economic conditions in Nacala Corridor are evaluated.

	Indicator 2-1
	Reports and databases on natural resources evaluation in Nacala corridor (soil, vegetation, land use, meteorology, water resources and landscape) are accepted by IIAM.
	Data collection and analysis are mostly progressing well as per scheduled. 
	Elaboration of reports and databases will be continued.

	Indicator 2-2
	Draft land use plan for agricultural purpose in Nacala corridor is approved by JTC.
	Since land use plans for Nacala corridor were formulated in other projects, they will be reorganized.
	-

	Indicator 2-3
	A report on potentiality of crop / livestock production in Nacala Corridor is accepted by IIAM.
	This component is led by Brazilian side, but no progress is made so far. This indicator will be removed in PDM ver.4.
	-

	Indicator 2-4
	Reports of socio-economic and environmental impact assessment are accepted by IIAM.
	Investigation and reporting for socio-economic are progressing.
	Overall results by 2014/15 season will be elaborated as a report.

	Output 3
	Soil improvement technology for Nacala Corridor is developed.

	Indicator 3-1
	A soil improvement manual (including fertilization and soil conservation) is accepted by IIAM.
	Experiments on fertilization, soil improvement and soil conservation are continued for data accumulation.
	Overall results by 2014/15 season will be elaborated as a report. Soil Improvement Manual will be also elaborated and approved by IIAM.

	Output 4
	Appropriate cultivation technology for Nacala Corridor is developed.

	Indicator 4-1
	A cultivation manual (including crops, varieties, seed production, microorganism, access to water and cropping system) is accepted by IIAM.
	Experiments on appropriate crops/varieties, effective microorganisms and cropping systems are continued for data accumulation.
	Overall results by 2014/15 season will be elaborated as a report. Cropping Manuals will be elaborated and approved by IIAM.

	Output 5
	New agricultural technology developed / validated is implemented in the demonstration units.

	Indicator 5-1
	More than 10 demonstration units are established.
	This component is led by Brazilian side, but no progress is made. This indicator will be removed in PDM ver.4.
	-

	Indicator 5-2
	Technology transfer activities (seminars and field days for farmers, training courses for extension workers, etc.) are held over 15 times.
	IIAM conducted 3 Field Days and 1 ARM as a technology transfer activity to farmers. And 1 soil improvement technology seminar for extensioninsts was also conducted.
	Technology transfer activities will be continued and Field Days will be conducted in 9 certified seed demonstration plots and 3 soil improvement demonstration plots.

	Indicator 5-3
	A decision support model is accepted by IIAM.
	Data accumulation through multi-location trials is progressing.
	Overall results by 2014/15 season will be elaborated as the Model.

	Indicator 5-4
	Training for extension workers to use the decision support model is taken place.
	There is no progress.
	After elaboration of the Model, trainings for extensionists will be conducted.


2.1.3 Brazilian activities
Economic standstill in Brazil cut the budget of ABC and limited missions of Embrapa, so there are some activities by Brazilian side with no progress so far. Since four years of five year project period of ProSAVANA-PI have passed, those activities largely affect progress of the Project, so present situations are reviewed.

(1) Discussion in the Monitoring Meeting 

Serious activities were discussed in the Monitoring Meeting by high level stakeholders on May 16 2014 at Brasilia. Results are summarized in the table below.

Table 2‑3　Discussion in the Monitoring Meeting

	Output
	Activity
	Discussion

	1. Capacity building of IIAM research centers 

	
	1-4 To construct experimental laboratory in Nampula and Lichinga
	Due to severe financial situation, ABC is not possible to provide the fund for Lichinga laboratory. ABC will dispatch a mission to evaluate the issue and show a plan considering after the project period. 

	5. New agricultural technology used in demonstration units

	
	5-1 To develop demonstration units
	ABC is studying and will show a plan by September 2014 (any plan is not shown as of the end of September). 

	
	5-2 Technical transfer in demonstration units
	


(2) Activities by Brazilian side with no progress
There are some activities by Brazilian side with no concrete plans. Their realization largely depends on the Brazilian missions as of September 2014. Situations of those activities are summarized in the table below. These activities should be made clear through necessary revision of PDM after decision of Brazilian side.

Table 2‑4　Activities led by Brazilian side and their situation

	Output
	Activity
	Present Condition
	Prospect

	1. Capacity building of IIAM research centers
	
	

	
	1-4 Construction of Lichinga laboratory
	Refer to “(1) Discussion in the Monitoring Meeting”.
	Same as the left

	2. Evaluation of natural condition and social environment
	

	
	2-1 To evaluate soil and vegetation
	Five locations were selected for analysis but actual study is not conducted. 
	Evaluation mission will be dispatched in October – November. 

	
	2-2 To collect and analyze meteorological data
	
	

	
	2-3 To collect and analyze water resources data
	
	

	
	2-4 To collect and analyze landscape data
	
	

	
	2-5 To assess the potentiality of crop / livestock production
	No progress is made so far.
	

	
	2-6 To suggest appropriate land use plan for agricultural purpose.
	Five locations were selected for analysis but actual study is not conducted. 
	

	
	2-7 To survey socio-economic conditions
	
	

	4. Appropriate cultivation technology

	
	4-2 To develop appropriate seed production systems
	Embrapa invited C/Ps to Brazil and conducted training.
	It seems difficult more than this.

	5. New agricultural technology used in demonstration units
	

	
	5-1 To develop demonstration units
	Refer to “(1) Discussion in the Monitoring Meeting”.
	Same as the left

	
	5-2 Technical transfer in demonstration units
	
	


(3) As of April 2015
Based on the situations above, revision of PDM was proposed from Japanese side at JCC in December 2014 and Brazilian side accepted the revision in February 2015. Basically, activities with no progress by now and with unsure prospects in future and related indicators are eliminated and activities partially implemented are changed according to accomplishment.

On the other hand, some Brazilian missions were planned as of JCC but there was no mission by the end of April 2015. However a mission to reconsider all activities of Brazilian side will visit Mozambique from 6 to 16 of May. Mission members will hold meetings with stakeholders including Japanese experts on 12 and visit fields on 13.

2.1.4 Actions to the Mid-term Evaluation
Actions to the Mid-term evaluation conducted from September to October 2013 are summarized as below.

Table 2‑5　Actions to the Mid-term Evaluation

	Output
	Activity
	Comments
	Present Conditions

	Progress of Activities

	1
	1-4
	Construction of the Soil and Plant Analysis Laboratory at PAN and of Multifunctional Laboratory at EAL is delayed.
	Construction of the soil and plant analysis laboratory at IIAM CZnd is delayed but the final inspection was held in April 2015. Construction of the multi-functional laboratory at IIAM CZno, to be funded by Brazilian side, has been given up. Construction will be revised to plan formulation in PDM ver.4.

	
	1-3
	Procurement of the equipment for the project activities is delayed.
	All equipments planned until this year were procured, although operation of some is checked due to delay of laboratory construction. It was revealed that some existing equipment was not functional. Therefore the equipments will be procured in next year.

	
	1-5
	Production of the management manual for IIAM research centers is delayed.
	”Guidelines” shall be made for the management of IIAM zonal centers.

	2
	2-1
	Activities of data collection for the soil map and vegetation map production are not yet commenced.
	Since no inputs are expected from Brazilian side, maps for soil and vegetation will not be formulated but collected data is elaborated as database in PDM ver.4.

	
	2-5
	Activity of the investigation on the livestock potential will be commenced in 2014.
	Activities related to livestock will be removed in PDM ver.4.

	
	2-6
	Continue the activity on the land use plan.
	Pre-seminars were conducted by February 2014 at PAN and EAL and C/Ps were identified. Targets are to collect and arrange existing land use data in Nacala corridor and to develop land use plans for PAN and EAL.

	4
	4-2
	Activity for the seed production system has just started. 
	In PDM ver.4 structuring of seed multiplication system is changed to training.

Embrapa invited C/Ps to Brazil and training for basic seed production and its system development was conducted within the framework of PIAIT with support from USAID. Research institutions of Embrapa also conducted technical trainings of seeds of potato, soy beans, rice, haricot, etc. 

	5
	5-1
	Unless the pilot fields were selected, no achievement is expected in this Output. Activities of Brazilian Team in the latter half of the PI project are desirable.
	Since no inputs are expected from Brazilian side, this activity will be eliminated in PDM ver.4.

	Seven Recommendations

	1
	Joint Work among Three Parties
	Some experiments of fertilization and rhizobium are conducted jointly at Embrapa’s field. Coordination is improved.

	2
	Communication among Three Parties
	Information sharing is improved among 3 parties through TCM and other information exchange activities. 

	3
	Leadership by Mozambican C/P
	Independency and willingness of the IIAM are increasing through the implementations of field experiments and regularized IAMRAP. The awareness of research institute management is improved by the collaboration with Japanese experts in producing of a management manual for the new soil and plant analysis laboratory.

	4
	Improvement of Research Environment
	The laboratory at PAN is delayed but the final inspection was conducted April. The laboratory construction at EAL was formally canceled.

	5
	Contributions by Japan and Brazil following original schedule
	Since Brazilian side can not provide planned inputs due to lack of finance, PDM will be changed according to the situation.

	6
	Secure Necessary Budget by Mozambican Side
	For ARM held in April 2014, Mozambican side shouldered cost of lunch, as well as Japanese and Brazilian sides shouldered cost for conference room and transport respectively. Cost share is improved.

	7
	Importance of PI in ProSAVANA
	Joint activities with PEM are progressed and original activities of ProSAVANA-PI are also implemented steadily. 


2.2 Activities Related to Management of the Project

2.2.1 Personnel Assignment of three countries

The objective of ProSAVANA-PI consists of five outputs, and the total activities of 5 outputs are 26 of which Output1 is 7, Output 2 is 7, Output 3 is 3, Output 4 is 5, and Output 5 is 4, respectively. Since it was made clear that some Brazilian inputs are not provided as planned, the table below was renewed according to the situation.

Table 2‑6  Responsible persons by activity

[image: image2.emf]Japan Brazil

IIAM CZnd

(Nampula)

IIAM CZno

 (Lichinga)

NTCI-JIRCAS EMBRAPA

1-1. To make installation / equipment inventory

Mr. Silva Albino

Mr. Alexandre Victorino

Mr. Gil Lodovico

Dr. Satoshi Tobita

Mr. Keiichiro Kobayashi

Dr. Alessandro Silva

1-2. To repair existent installation / equipment

Mr. Silva Albino

Mr. Alexandre Victorino

-

Ms. Yukino Narumi

Dr. Satoshi Tobita

Dr. Alessandro Silva

1-3. To provide new research equipment

Mr. Silva Albino

Mr. Alexandre Victorino

-

Ms. Yukino Narumi

Mr. Kazuhiro Naruo

Dr. Alessandro Silva

1-4.

To construct experimental laboratory in Nampula and

Lichinga

Mr. Constantino Cuambe

UGEA

Mr. Carolino Martinho

Mr. John B Kaunda

Mr. Hiroei Ishihara

Mr. Keiichiro Kobayashi

Dr. Alessandro Silva

1-5.

To train research center staff for usage and maintenance

of facilities and equipment

Mr. Constantino Cuambe

UGEA

Mr. Guilhermino Boina

Mr. Kazuhiro Naruo

Mr. Satoshi Nakamura

Dra. Aline Braga

1-6. To advise IIAM Research Centers on management

Mr. Constantino Cuambe

UGEA

Mr. Carolino Martinho

Mr. Tsuneo Kuwahara

Dr. Satoshi Tobita

Dr. Paulo Eduardo de Melo

1-7.

To Increase research capacity of CPs and relevant

researchers

Mr. Constantino Cuambe

Ms. Ivete Maluleque

Mr. Carolino Martinho

Mr. Tsuneo Kuwahara

Dr. Satoshi Tobita

Dr. Paulo Eduardo de Melo

2-1. To evaluate soil and vegetation

Dr. Momade Ibraimo

Ms. Anabela Fonseca

Mr. Fernando Sualey

Mr. Kazuhiro Naruo

Mr. Satoshi Nakamura

Dr. Ladislau Araújo Skorupa

IIAM Headquarter

CENACARTA

2-2. To collect and analyze meteorological data

Dr. Momade Ibraimo

Ms. Anabela Fonseca

Mr. Fernando Sualey

Dr. Yasuhiro Tsujimoto

Dr. Satoshi Tobita

Dr. Ladislau Araújo Skorupa

2-3. To collect and analyze water resources data

Dr. Momade Ibraimo

Ms. Anabela Fonseca

- - Dr. Ladislau Araújo Skorupa

2-4. To collect and analyze landscape data

Dr. Momade Ibraimo

Ms. Anabela Fonseca

- -

Dr. José Coelho de Araújo

Filho

2-5. To assess the potentiality of crop / livestock production -

2-6.

To suggest appropriate land use plan for agricultural

purpose

Mr. Faruck Ragú Mr. Oscar Chichongue Mr. Taku Mori

Dr. José Coelho de Araújo

Filho

DPA of the 3 provinces

2-7. To survey socio-economic conditions

Mr. Venancio Salegua

Mr. Amancio Nhantumbo

Mr. Cassamo Sumila Dr. Ryuichi Yamada Dr. Ladislau Araújo Skorupa

3-1. To develop soil improvement technology Mr. Jaime Baltazar

Mr. Fernando Sualey

Mr. Oscar Chichongue

Mr. Keiichiro Kobayashi

Mr. Kazuhiro Naruo

Dr. José Coelho de Araújo

Filho

3-2.

To develop fertilization schemes / recommendation by

crops

Ms. Maria Clarinda

Mr. Oscar Chichongue

Mr. Fernando Sualey

Dr. Tetsuji Oya

Mr. Kazuhiro Naruo

Dr. José Coelho de Araújo

Filho

3-3. To develop soil conservation technology

Ms. Ivete Maluleque

Mr. Uatemua Cássimo

Mr. Fernando Sualey

Mr. Oscar Chichongue

Mr. Kazuhiro Naruo

Dr. José Coelho de Araújo

Filho

4-1. To select appropriate crops / varieties

Mr. Henriques Victor Colial

Mr. Pedro Victor Rodrigues

Mr. Guilhermino Boina

Mr. Guilherme Damba

Mr. John B Kaunda

Dr. Yasuhiro Tsujimoto

Mr. Kazuhiro Naruo

Dr. José Eloir Denardim

Dr. Agostinho Didonet

4-2.

To implement training course to develop appropriate

seed production systems

Mr. Henriques Victor Colial

Mr. Belarmino Divage

Mr. Guilhermino Boina - Dr. Altair Toledo Machado

4-3.

To select appropriate microorganism for leguminous and

other crops

Mr. Henriques Victor Colial

Mr. Guilhermino Boina

Mr. John B Kaunda

Dr. Satoshi Tobita

Dr. Osamu Ito

Dr. José Eloir Denardim

Dr. Agostinho Didonet

4-4.

To develop appropriate methods to enhance the access

to water resources for agriculture purposes

Mr. Faruck Ragú -

Dr. Shemsu Kemaru Andeta

Mr. Keiichiro Kobayashi

Dr. José Coelho de Araújo

Filho

4-5. To develop appropriate cropping systems

Mr. Henriques Victor Colial

João António Pedro

Mr. Guilhermino Boina

Mr. Guilherme Damba

Mr. John B Kaunda

Dr. Yasuhiro Tsujimoto

Dr. Tetsuji Oya

Dr. Agostinho Didonet

Dr. Altair Toledo Machado

5-1.

To select pilot farms and to establish demonstration

units for crop / livestock.

Ms. Ivete Maluleque

Mr. Pedro Victor Rodrigues

Mr. Alberto Naconha

Mr. Paulo Horario

- -

5-2.

To organize technology transfer activities (seminars,

field days, etc.) on the demonstration units for farmers

for extension workers.

Ms. Ivete Maluleque

Mr. Pedro Victor Rodrigues

Mr. Guilhermino Boina

Mr. Alberto Naconha

- -

5-3.

To support ProSAVANA-PEM to organize training

courses for extension workers.

Ms. Ivete Maluleque

Mr. Pedro Victor Rodrigues

Mr. Guilhermino Boina

Mr. Alberto Naconha

Mr. Keiichiro Kobayashi

Mr. Kazuhiro Naruo

-

5-4.

To develop a Decision Support Model for farmers to

select appropriate cropping system.

Mr. Henriques Victor Colial

Mr. Pedro Victor Rodrigues

Mr. Guilhermino Boina

Mr. Guilherme Damba

Mr. John B Kaunda

Dr. Yasuhiro Tsujimoto

Dr. Ryuichi Yamada

-

Output 2  Natural resources and socio-economic conditions in Nacala Corridor are evaluated

Output 3  Soil improvement technology for Nacala Corridor is developed

Output 4  Appropriate cultivation technology for Nacala Corridor is developed

Output 5  Technology transfer activities for extension workers are implemented on newly developed/validated agricultural technologies



Mozambique

Relevant

organizations

Output 1  Capacity of IIAM research centers in Northeast and Northwest is strengthened.


2.2.2 Visitors

Since ProSAVANA projects interest many people concerned, there are many visitors. The table below shows visitors in the reporting period.

Table 2‑7 Major Visitors

	No
	Date
	Visitors
	Place
	Information

	1
	2014/ 12/19
	Mr. Shibui, a journalist of Asahi Shinbun, Nagoya
	PAN
	To interview PI coordinator for the special report of development sector for 70 years after the war.

	2
	2015/ 2/5
	Dr. Mapose, General Director of IIAM/ Director of Planning and Adm. of IIAM
	PAN
	Visiting laboratory construction site

	3
	2015/ 3/9
	Dr. Mapose, General Director of IIAM/ Director of Planning and Adm. of IIAM
	PAN
	Visiting laboratory construction site, meeting for completion ceremony

	4
	2015/ 3/23
	Dr. Mapose, General Director of IIAM/ Director of Planning and Adm. of IIAM, Mr. Mapose, International Cooperation Division, MINAG
	PAN
	Visiting laboratory construction site, meeting for completion ceremony


2.2.3 Immediate issues and measures to be taken

Table 2‑8  Immediate issues and measures to be taken (Project Management)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	The Project should be continuously managed smoothly.
	Smooth operation is maintained through TCM and enough communication among stakeholders.
	○
	○
	○

	It was revealed that most Brazilian activities will not be implemented in 2015.
	Since Dr. Cesar, technical coordinator of Embrapa, stays in Nampula, collaboration should be facilitated especially in training.
	○
	○
	○


2.2.4 Schedule of the year 5
Table 2‑9  Schedule of the year 5 (Project Management)

	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	○
	○
	Support to the final evaluation mission
	
	
	
	
	
	
	
	
	
	
	M/M

	○
	○
	○
	Preparation and participation to JCC
	
	
	
	
	
	
	
	
	
	
	M/M

	○
	○
	○
	Preparation and implementation of JTC
	
	
	
	
	
	
	
	
	
	
	M/M

	○
	○
	○
	Implementation of TCM
	
	
	
	
	
	
	
	
	
	
	M/M

	○
	
	○
	PI-PEM collaboration
	
	
	
	
	
	
	
	
	
	
	Activity record


2.3 Activities related to Output 1: 
Capacity of IIAM research centers in Northeast and Northwest is strengthened

2.3.1 To make installation/equipment inventory (Activity 1-1)

The installation/equipment inventory of IIAM CZnd and IIAM CZno have been successfully prepared

2.3.2 To repair existent installation/equipment (Activity 1-2)

(1)  Progress of the activity

1)  IIAM CZnd PAN (Nampula)
Internet environment of the PAN campus had been improved by introducing of wireless LAN service of a local provider. For the sake of improving the water supply in the ProSAVANA building, a system of water tank, electric pump and pipe had been equipped beside the building (right photo). The electric switchboard of PAN had been repaired. A fence had been installed around the demonstration farm of irrigation.
2)  IIAM CZno EAL (Lichinga)
A convection oven had been installed in the hay shed space, where a wall socket had been replaced to accommodate the oven. A Willey-type mill had been also installed in the hay shed space.
(2)  Immediate issues and measures to be taken

Table 2‑10　Immediate issues and measures to be taken
(To repair existent installation/equipment)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Existent installation shall be repaired for operation of the Soil and Plant Analysis Laboratory.
	Repair of the existent installation will be continued for operation of the Soil and Plant Analysis Laboratory, according to circumstances.
	○
	
	○


(3)  Schedule of the year 5
Table 2‑11　Schedule of the year 5
(To repair existent installation/equipment)

	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	To repair existent installation for operation of the Soil and Plant Analysis Laboratory.
	
	
	
	
	
	
	
	
	
	
	


2.3.3 To provide new research equipment (Activity 1-3)

(1)  Progress of the activity

In the year 4, Japanese team procured mainly equipments for soil and plant analysis laboratory. The list of procured equipments is shown following table.

Table 2‑12　List of procured equipments by Japanese team
	Equipment
	Quantity
	Location

	Potable pH meter
	5
	3 PAN

2 EAL

	Potable EC meter
	5
	3 PAN

2 EAL

	Soil sampling cylinder
	100
	50 PAN

50 EAL

	Soil sampler
	2
	1 PAN

1 EAL

	Digital actual volumenometer
	2
	1 PAN

1 EAL

	Digital soil hardness meter
	2
	1 PAN

1 EAL

	Long quantum sensor
	2
	1 PAN

1 EAL

	Weather station
	5
	1 PAN

1 EAL

1 Namialo

1 Mutequerese

1 Mutuali

	Spectrophotometer
	1
	PAN

	Kjeldahl distillation system
	1
	PAN

	Muffle furnace
	1
	PAN

	Shaker
	1
	PAN

	Magnetic stirrer
	2
	PAN

	Microwave digestion system
	1
	PAN

	Willey mill
	2
	1 PAN

1 EAL

	Incubator
	2
	1 PAN

1 EAL

	Desiccator cabinet
	1
	PAN

	Ultrasonic cleaner
	1
	PAN

	Potable turbidimeter
	2
	1 PAN

1 EAL

	Soil infiltration meter
	1
	PAN

	Arc GIS
	2
	PAN

	GPS
	2
	PAN

	Microwave plasma-atomic emission spectrometer
	1
	1PAN

	Draft chamber
	2
	2PAN

	Laboratory bench (center)
	4
	4PAN

	Laboratory bench (side)
	4
	4PAN


Equipments to be procured in the year 5 are shown following table.

Table 2‑13　Equipments to be procured

	Equipment
	Quantity
	Location

	pH meter
	1
	1PAN

	Analytical balance (0.01g)
	4
	4PAN

	Analytical balance (0.0001g)
	1
	1PAN

	Hot air oven
	1
	1PAN


Following equipments have been procured by the Brazilian team. For the year 5, procurement of equipment is not planned by the Brazilian team.
Table 2‑14  List of procured equipments by Brazilian team
	Equipment
	Quantity
	Location

	Pickup trucks
	2
	1PAN, 1EAL

	Seeder attachment for tractor
	1
	1EAL

	Manual seeder
	3
	3PAN


(2)  Immediate issues and measures to be taken

Table 2‑15　Immediate issues and measures to be taken
(To provide new research equipment)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Teflon tube holder for microwave wet digestion system was melted during operation. 
	A new holder will be supplied by the manufacturer.
	○
	
	

	Some parts for draft chamber and laboratory bench are missing.
	Re-installation of the equipments was requested to the supplier by JICA Mozambique office.
	○
	
	


(3)  Schedule of the year 5
Table 2‑16　Schedule of the year 5
(To provide new research equipment)

	Assign
	Issue
	Assign
	Issue
	Output

	J
	B
	J
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Procurement of the equipments
	
	
	
	
	
	
	
	
	
	
	Equipments

	○
	
	○
	Establishment of the equipments
	
	
	
	
	
	
	
	
	
	
	


2.3.4 To construct the laboratories at agricultural research centers in Northeastern and Northwestern area (Activity 1-4)

(1)  Progress of the activity

1)  Construction of the Laboratory in Nampula

Completion of the laboratory was scheduled on August 24, 2014 at first but it was rescheduled on November 30 due to delay. However the work was not completed in time. Causes of the delay were; 1. The Contractor paid little attention to schedule management, 2. Management of budget and procurement was not timely, 3. Executive director’s approval for all processes delayed the work, 4. Sometimes it took time to import materials from the South Africa, 5. There were sometimes problems of transport of materials from Maputo to Nampula, such as track breakdown, 6. Low productivity at site due to lack of labor management, and 7. Delay of works due to heavy rain during rainy season. Penalty for delay (2nd contract amount * 0.1% * delaying days) was charged after December 1 but there was little progress and the contractor pulled the representative from the site in the beginning of March 2015. Therefore, the consultant in PI Japanese team has supervised remaining works, defect corrections, repair works, etc. with own budget. Thanks to the negotiation of JICA Mozambique Office with the contractor, another representative came from Maputo on April 9 but he also had no financial means. So remaining works were continued under supervision of the consultant and the final inspection was held on April 22 at last.
Participants of the final inspection were Japanese PI members, the representative of the contractor, JICA Nampula Field Office, IIAM (CZnd Director and others). They checked completion of electric system, windows and finishing which is necessary requirement of the final payment. As a result, some corrections (change of cracked ceiling boards, lack of wiring, defects of electric outlet, etc.) were pointed out. All the remedial works will be completed within May.
Completed facility is transferred from the contractor to JICA Mozambique Office, and then it is handed over to Mozambican side. Warranty period is 12 months from the date of handover. Information of the contract for laboratory construction is shown in the table below.
Table 2‑17 Information of Construction Contract
	Item
	Description

	Contractor
	Marcleusa Construction

	Contract Amount
	18,677,839 MZ

	Period
	Start
	2013, November 28

	
	End
	Initial: 2014, August 24
Extended: 2014, November 30
Actual: 2015, June 1 (plan)


Size of Soil and Plant Analysis Laboratory is 522 m2 (36m*14.5m) and it has the following facilities. 

Table 2‑18 Laboratory’s Facility
	Facility
	No.
	Area (m2)

	①Sample Preparation Room
	1
	33  

	②Chemical Analysis Room
	1
	48  

	③Physical Analysis Room
	1
	45  

	④Seminar Room
	1
	72  

	⑤Office
	5
	132  

	⑥Storage
	3
	56  

	⑦Toilet
	1
	-  
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Figure 2‑1  Plan of Soil and Plant Analysis Laboratory
Following shows photos before and after construction.
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	Before Construction
Taken from East, 2013, December 2

	After Completion
Taken from East, 2015, April 29
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	Before Construction
Taken from West, 2013, December 2

	After Completion
Taken from West, 2015, April 29
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	Before Construction
Taken from North, 2013, December 2

	Before Construction
Taken from South, 2013, December 2
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	After Completion
Taken from North, 2015, April 29
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	After Completion
Taken from South, 2015, April 29


2)  Borehole for Laboratory
Construction plan of the laboratory did not include water resource. But necessity of a new water resource was recognized, so a borehole was constructed near the laboratory. Information of the borehole is summarized below.
Table 2‑19 Information of Borehole
	Item
	Description
	[image: image11.jpg]



Completed Pump House

	Contractor
	Babaji S.U, Lda
	

	Contract Amount
	1,253,437 MZ
	

	Period
	Start
	2014, August 26
	

	
	End
	Initial: 2014, September 29
Actual: 2014, October 3
	

	Quantity
	4.5m3/hr~5.0m3/hr (against 2.5m3/hr of planned quantity)
	

	Depth
	65m
	


3)  Multifunctional Laboratory in Lichinga

Although Brazilian side had expressed construction of a multifunctional laboratory in EAL, the plan was given up due to financial constraint. Brazilian side planned a mission to reconsider the whole plan in November 2014 but it was postponed after February 2015. Embrapa’s architect is working on it at present in Brazil. Since she has necessary data, she will confirm the needs of the center and a mission might be sent if necessary.

 Immediate issues and measures to be taken

Table 2‑20  Immediate issues and measures to be taken (Laboratory Construction)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Laboratory in Nampula

	Appropriate measures should be taken to defects.
	Requesting to the contractor to take appropriate and prompt actions against defects.
	○
	
	○

	Laboratory in Lichinga

	Embrapa is formulating a laboratory construction plan.
	Observing Brazilian activity
	
	○
	○


 Schedule of the year 5
Table 2‑21  Schedule of the year 5 (Laboratory Construction)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Action to defects
	
	
	
	
	
	
	
	
	
	
	Laboratory

	
	○
	○
	Laboratory construction plan in Lichinga
	
	
	
	
	
	
	
	
	
	
	Plan


2.3.5 To train research center staff for usage and maintenance of facilities and equipment (Activity 1-5)

(1)  Progress of the activity

Chemical analysis training has not yet been commenced in the soil and plant analysis laboratory, because some equipment have not installed or the arrival is delayed. In order to catch up delaying of the activity, effort by Japanese expert should be concentrated for this activity in next year.
Physical analysis training has been implemented 3 times until May 2015. Almost all participants already have understood know-how of the analysis. However some participants have not yet understood. Therefore the training should be implemented one more time at least. In addition, a test should be conducted to confirm understanding of each participant.
Table 2‑22　Attendance times of participants in the soil and plant analysis training
	Participants
	Soil analysis
	Plant analysis

	
	pH, EC
	Organic Matter
	Total Nitrogen
	NH4-N, NO3-N
	Phosphorus
	Exchangeable Cations and Micro nutrients
	Exchangeable Acidity
	Texture
	Permeability
	Three-phase distribution
	Bulk Density
	Total Nitrogen
	Total Carbon
	NH4-N, NO3-N
	Phosphorus, Cations and Micro nutrients

	Mr. Momade
	1
	1
	0
	0
	0
	0
	0
	1
	3
	3
	3
	0
	0
	0
	1

	Mr. Baltazar
	1
	1
	0
	0
	1
	1
	0
	1
	3
	2
	2
	0
	0
	0
	0

	Mr. Uatemua
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	Mr. Luis
	0
	0
	0
	0
	0
	0
	0
	2
	2
	2
	2
	0
	0
	0
	1

	Mr. Fernando
	0
	1
	0
	0
	0
	0
	0
	2
	2
	2
	2
	0
	0
	0
	0

	Mr. Alfonso
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0
	0

	Ms. Anabela
	1
	1
	0
	0
	0
	0
	0
	2
	3
	3
	3
	0
	0
	0
	1

	Ms. Clarinda
	0
	1
	0
	0
	1
	1
	0
	1
	1
	1
	1
	0
	0
	0
	1

	Ms. Paula
	1
	1
	0
	0
	1
	1
	0
	2
	2
	2
	2
	0
	0
	0
	1


※The numbers in the table mean attendance times of participants.
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Training of permeability meter
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Training of soil actual volume meter


(2)  Immediate issues and measures to be taken

Table 2‑23  Immediate issues and measures to be taken
(To train research center staff for usage and maintenance of facilities and equipment)

	Issues
	Measures
	Assign

	
	
	J
	B
	M

	Start of training was delayed due to delay of soil and plant analysis laboratory construction. 
	Effort by Japanese expert should be concentrated for this activity.
	○
	
	○


(3)  Schedule of the year 5
Table 2‑24  Schedule of the year 5
(To train research center staff for usage and maintenance of facilities and equipment)

	Assign
	Issue
	2015
	2016
	Output

	J
	B
	J
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Training of soil and plant analysis
	
	
	
	
	
	
	
	
	
	
	


2.3.6 To advise IIAM research centers in management (Activity 1-6)
(1) Progress of the activity

1)  Internal Annual Meeting for Research Achievements and Planning (IAMRAP)

Considering importance of progress control of experiment and research, IAMRAP (Internal Annual Meeting for Research Achievements and Planning) has been conducted for planning, execution, summarizing and presenting of the results of the experiments with C/Ps and improving capacity of C/Ps. The table below shows IAMRAPs conducted until now.
	Time
	Date
	Place

	First
	2012, August 17
	IIAM CZno

	Second
	2013, September 9, 10
	Nampula

	Third
	2014, December to 2015 May
	Each center


First and second IAMRAP were conducted in August and September during agricultural off-season. But due to a presidential election, IAMRAP was postponed in 2014. Also, there was a discussion that last 2 IAMRAPs were rather demonstrative than practical, so participation of researchers was not enough. Therefore separated meetings are held in Nampula and Lichinga for crop and soil, including extensionists since 2014. Several meetings have been conducted in each center as of the end of April 2015.
2)  Agricultural Research Meeting in Nacala Corridor
Considering the need of opened assembly of research presentations for public, involving universities and local bodies, Agricultural Research Meeting on Nacala Corridor (ARM-Nacala) started to build capacity of researchers, to share information and to link related institutions. Preparation started June 2013 and it was held April 2014. Basic concept of ARM is summarized below.
Table 2‑25  Basic Concept of ARM
	Item
	Contents

	Objectives
	-To disseminate about the progress of agrarian research results in Nacala corridor for all stakeholders.

-To share experiences and strengthen partnerships between different actors of the agricultural sector in the area of research.

	Essence and seminar
	The seminar will give opportunity for presenters to make oral scientific communications and / or posters, in addition to exposure of products and services from various partners (Universities, CGIAR, development agencies, agro dealers, innovative producers, etc.).

	Expected results
	-Agrarian research results developed along the Nacala corridor reported.

-Synergies between the different actors of the agricultural sector in the research area improved.

-A summary of scientific communications with research results of the Nacala corridor produced and documented.

	Participants
	-MINAG representative

-Provincial governments (Nampula, Zambézia, Niassa)

-IIAM Researchers

-Members of ProSAVANA (PI, PD, PEM, HQ)

-Researchers of International Research Centres (CGIAR)

-Higher education institutions (UCM, UNlurio, UNzambeze, UMBB, UP)

-Agricultural Institutes (IARibaue, IANacuxa)

-Science and Technology Regional Centre

-Extension Services

-Civil Society and NGO’s

-Private Sector

-Farmers and farmers groups.


The 1st ARM was held in April, 2014. A seminar was held on the 1st day (April 22) of ARM at Milenio hotel in Nampula. About 190 participants attended to the seminar. Field Day was organized on the 2nd day (April 23) of ARM. The field trials on experimental fields of Muriaze and PAN were explained to visitors by C/Ps. More than 70 persons came to the field day. The seminar of the 1st day was advanced as follows:
Table 2‑26  1st Day Program
	Item
	Time
	Contents

	a) Opening

	
	09:00
09:20-09:25
09:26-09:34
	Self introduction
Opening speech by Dr. Maposse, Director General, IIAM-HQ
Opening speech by Mr. Pedro Dzucula, Provincial Director, DPA Nampula 

	b) 1st Session

	
	09:40-10:34
10:34-11:20
	Presentation by 3 presenters
Questions and answers

	c) Coffee Break

	
	11:20-11:44
	

	d) 2nd Session

	
	11:46-13:32
13:35-13:49
	Presentation by 5 presenters
Questions and answers

	e) Lunch

	
	13:50-14:55
	

	f) 3rd Session

	
	15:00-16:24
16:24-17:17
	Presentation by 6 presenters
Questions and answers

	g) Closing

	
	17:17-17:31
	Closing speech by Dr. Maposse
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First day seminar


The director of IIAM-HQ, Dr. Mazuze chaired the first session. IIAM, NTCI-JIRCAS and Embrapa which were organizations of ProSAVANA-PI presented their activities. The director of IIAM CZno reported the activity of IIAM generally. The deputy chief adviser of NTCI-JIRCAS team reported the contribution of the Japanese team on the Nacala corridor agricultural research. Finally, Dr. Cesar in Embrapa introduced the activity of Embrapa which was not limited to ProSAVANA-PI. Their presentations remained in the outline of their activities, since they had only 10 minutes for their presentations. Six research activities were presented at the third session after lunch. From ProSAVANA-PI, Mr.Oscar Chichongue explained the importance of Lynn acid fertilization in soybean cultivation. Mr.Guilhermino Boina explained the inter cropping of soybeans and corn. Then, Mr.Amancio Nhantubo explained the economical analysis of soybean cultivation in Gurue county.
Farmers’ organizations and civil societies blamed that ProSAVANA-PI tries to promote soybean cultivation powerfully and that does not follow small scale farmers’ needs, so food security sovereignty is endangered. Researchers and government officials replied that it is important to improve agricultural productivity and farmers’ livelihood and development of commercial agriculture is inevitable in the long run.
Field Day was organized on the 2nd day (April 23) of ARM. The field trials on experimental fields of Muriaze and PAN were explained to visitors by C/Ps. More than 70 persons came to the field day.

First, the opening ceremony was held in the front of the Embrapa’s barn of the Muriaze examination field, and the cultivation trials of Embrapa, the soil improvement trial of a Japanese team, and the cultivation trials of IIAM and IITA were explained. 

In PAN, the cultivation trials of peanut, cassava, sorghum and pigeon pea were explained. The soil conservation trial and the irrigation cultivation trial by a drip system of the Japanese team were also introduced to the visitors. The closing ceremony was held in an open space covered with trees. Many people had expressed their opinions and comments for Field Day and the field trials which were conducted by IIAM, IITA and ProSAVANA-PI. Finally, the general director of IIAM-HQ, Dr.Maposse and the director of Agricultural Department, Nampula, Mr. Pedro Dzucula gave their closing addresses. Then, all the participants took lunch and left.
When looking back the field day, the contents were very substantial and C/Ps in charge of each field trial answered to questions very carefully and courteously. It was thought that the contents of ProSAVANA PI were understood truly by civil societies.
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	Mr. Uatema’s explanation for soil conservation trial. Participating organization showed interests through technical questions.
	Mr. Ragu’s explanation for drip irrigation demonstration. Participants showed interests to irrigation technology and asked various questions. 


Although the second ARM was planned in April 2015 at Lichinga, CZno director expressed the difficulty of implementation as of the end of March, due to delay of budget allocation because of government change. Japanese side also had a time gap between contracts and experts can not be assigned in June and July, so it was agreed that the second ARM will be held in August.
3)  Dispatch of counterparts to international conferences
Mr. Guilhermino Boina, a researcher of IIAM CZno, was dispatched to Entebbe, Uganda, from 14 of 17 for the participation to the 11th African Crop Science Society Conference.
In 2015, there are also plans to send CPs to Africa Crop Science Society Conference (Oct.12-15, Nigeria) and Africa Soil Science Society Conference (Oct.25-Nov.1, Burkina Faso).
4)  The manual of safely use of laboratory
In advance of the completion of the soil and plant analysis laboratory, the draft guideline for operation and management was prepared and understood in JCC. The guideline covers role, management system, equipment list and analysis items, and safety manual, soil and plant analysis manual and interpretation of analysis result are also attached. From now on, a management guideline of the zonal research center will be elaborated through reviewing centers’ plans and regulations.
(2) Immediate issues and measures to be taken
Table 2‑27  Issues and measures to be taken
(To advise IIAM research centers in management）

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	To formulate management guidelines for CZnd and CZno.
	A management guideline for the new laboratory was prepared. Guidelines for centers are formulated.
	○
	
	○

	Presentations of IAMRAP are compiled.
	To compile presentations
	○
	○
	○

	Presentations of ARM are compiled.
	To compile presentations
	○
	○
	○


(3) Schedule of the year 5
Table 2‑28  Schedule of the year 5
(To advise IIAM research centers in management）
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Management guidelines
	
	
	
	
	
	
	
	
	
	
	Guidelines

	○
	○
	○
	IAMRAP presentations
	
	
	
	
	
	
	
	
	
	
	Presentations

	○
	○
	○
	ARM presentations
	
	
	
	
	
	
	
	
	
	
	Presentations


2.3.6 Capacity Building of C/Ps (Activity 1-7)

(1)  Progress of the activity

1)  Baseline Survey of capacity of C/P

In order to improve the research and technology transfer capacities of C/P in IIAM CZNd (Nampula) and IIAM CZNo (Lichinga), their capacities have to be evaluated. Then, it is necessary to evaluate their capacities continuously from the beginning till the termination of the project. Therefore, the questionnaires were distributed and the replies were obtained from 17 C/Ps. The outlines were explained in the last progress report (first half of year 3).

2)  Annual survey of capacity of C/P 

A questionnaire for an annual survey was prepared and sent to the directors of IIAM CZnd and IIAM CZno on November 27, 2013, and the directors were requested to distribute and collect questionnaires to from C/Ps by December 20, 2013. However, there was no reply from the directors. Probably, it was a vacation season of the end of the year and it was insufficient to connect each other. The questionnaire was again sent to two directors twice, on May 6 and September 5, 2014. Some replies were collected as of the end of September.

(2)  Immediate issues and measures to be taken

Table 2‑29  Issues and measures to be taken (Capacity Building of C/Ps)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	To conduct survey of C/Ps’ capacity
	Questionnaires were distributed. Replies should be collected.
	○
	
	○


(3)  Schedule of the year 5
	Assign
	Issue
	2014
	2015
	Output

	J
	B
	M
	
	10
	11
	12
	1
	2
	3
	4
	5
	6
	

	○
	
	○
	To conduct survey of C/Ps’ capacity
	
	
	
	
	
	
	
	
	
	


Table 2‑30  Schedule of the year 5 (Capacity Building of C/Ps)
2.4 Activities related to Output 2: 
Natural resources and socio-economic conditions in Nacala Corridor are evaluated

2.4.1 To evaluate soil and vegetation (Activity 2-1)

(1)  Progress of the activity

1)  Evaluation of soil fertility in target area
Result of soil and soybean plant analysis implemented by now is shown below.
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Figure 2‑2　Soil and soybean sampling points

Table 2‑31  Summary of the result of soil fertility analysis in the target area

	Item
	Result

	Macronutrient
	Nitrogen
	Deficient in almost all area.

	
	Phosphate
	Deficient in about 50 % of the area. There is not regional tendency. On the other hand, 50 % of the rest sufficiently includes phosphate, it is consider that application of the phosphate is not necessary.

	
	Potassium
	Deficient in almost all area.

	
	Calcium
	Sufficient in almost all area. Alkaline soil included excessive calcium exists in a part of coast area.

	
	Magnesium
	Sufficient in almost all area.

	
	Sulfur
	Sufficient in almost all area.

	Micronutrient
	Iron
	Sufficient in almost all area.

	
	Manganese
	Sufficient in almost all area.

	
	Zinc
	Sufficient in almost all area.

	
	Copper
	Deficient in Lichinga, Gurue, Malema. 

	
	Boron
	Sufficient in almost all area.

	
	Molybdenum
	Sufficient in almost all area.

	Others
	pH
	Acid soil (around pH5) exists with In a part of Lichinga, Gurue. However, it is not big problem because crops adequate in acid soil are cultivated (Irish potato in Lichinga, Tee in Gurue). pH of almost soil is around 7. Therefore application of lime is not necessary.

	
	EC
	The value is low in all area. there is no problem of salinization

	
	Organic matter
	The value is low in all area because the texture is sandy. It is expected to actively apply organic matter to improve water retention and CEC of the soil.

	
	Texture
	Around 60~80 % is sand. The proportions tend to increase from inland towards coast.

	
	CEC
	The value is low, because almost all soil in the area is sandy. This result means retention capacity of nutrients in the area is low. The value tends to increase from coast towards inland. This result means retention capacity of nutrient in inland is higher than coast side.


2)  Recommendation

· About 50 % of the area sufficiently includes phosphate, it is consider that application of the phosphate is not necessary. However, chemical fertilizer (8:8:8, 12:24:12 etc) which is sold in Nacala Corridor surrounding area contains a large amount of phosphorus. In addition the selling of single fertilizer is only urea. Therefore reducing the application of phosphorus is difficult. Excessive application of phosphorus is not desirable because application of phosphorus to farmland which has enough phosphorus is not only economically wasteful but also encourage soil diseases and physiological disorders of plants. It is desirable to distribute low-phosphorus fertilizer in the area and use properly by phosphorus fertility of the farmland in order to avoid excess of phosphorus in farmland in the future.

· Copper is deficient in Lichinga, Gurue, Malema. It is desirable to distribute fertilizer included copper in the area

· The Organic matter is low in all area. It is expected to actively apply organic material to improve water retention and CEC of the soil.
· Almost all of soil samples analyzed until now were taken from near the main roads. However, there is possibility that the soil fertility of the farm land far from road is lower than the farm land near road, because farm land far from road does not have good access for fertilizer. Therefore, soil of farm land far from road should be analyzed.
3)  Determination of optimum value for soil nutrients diagnosis
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Soil sampling by experts from Japan, Brazil, and Mozambique


Soil samples were taken from fertilization experimental fields for Maize, Soy bean, Cotton, Upland rice, Cowpea in Muriaze and experimental fields for Maize, Soy bean, Cowpea, Common bean, Wheat in EAL（Lichinga）. The samples will be analyzed by Japanese team. Then optimum value for soil nutrients for each crop will be determined through analysis of the soil analysis result and yield result by Brazilian team. This experiment is implemented by experts of Japan, Brazil and Mozambique. Therefore the result can be presented proudly as output of triangular cooperation project. 

(2)  Immediate issues and measures to be taken

Table 2‑32　Immediate issues and measures to be taken
(To evaluate soil and vegetation)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Evaluation of soil fertility in target area

	Analysis of the soil of farmland far from road is insufficient.
	Soil samples will be taken from plot project site of ProSAVANA-PEM by PEM team
	○
	
	○

	Determination of optimum value for soil nutrients diagnosis

	An official soil analysis method is not exists in Mozambique.
	A suitable method for Mozambique will be determined through analysis of soil which is taken from fertilization experimental field by different method.
	○
	○
	○

	Optimum value of soil diagnosis has not yet been determined in Mozambique.
	Optimum value for soil nutrients for each crop will be determined through result of the soil analysis and yield result of field trial.
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑33　Schedule of the year 5
(To evaluate soil and vegetation)

	Assign
	Issue
	2015
	2016
	Output

	J
	B
	J
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	Evaluation of soil fertility in target area

	○
	
	○
	Soil sampling from plot project site of ProSAVANA-PEM
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Soil analysis
	
	
	
	
	
	
	
	
	
	
	

	Determination of optimum value for soil nutrients diagnosis

	○
	
	○
	Soil analysis
	
	
	
	
	
	
	
	
	
	
	Soil improvement manual

	○
	○
	○
	Analysis of the result
	
	
	
	
	
	
	
	
	
	
	


2.4.2 To collect and analyze meteorological data (Activity 2-2)

(1)  Progress of the activity

In this activity, we have classified the agricultural environments along the Nacala corridor into four zones based on the historic weather data and soil analysis, i.e., Zone1:The interior Highlands near the Lake Niassa (c.a. 1,000-1,500 m asl.) with relatively fertilize soils and cool and humid climate conditions; Zone2: Hilly regions connecting the highlands to the eastern plateau  (c.a. 500-1,000 m asl.) with fertile soils and high solar radiation and diurnal ranges; Zone3: Central Plateau (200-500 m asl.) with poor soil physic-chemical properties and high temperature; Zone4: The Coastal Region (<200 m asl.) with some alkaline soils and hot and dry climatic conditions. Then, we have pointed out that potential of crop production would be particularly high in the Zone1 and Zone 2. The results is presented at the 10th African Crop Science Conference (held in Maputo in Sep, 2011), and published as follows.
Tsujimoto et al. (2011). Characterization of Agro-Environments for optimizing cropping systems upon locality along the Nacala Corridor, Mozambique. African Crop Science Conference Proceedings, Vol. 10, 279-282. 
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Figure 2‑3  Data collection points of weather data and soil properties in the four agro-ecological zones along the Nacala corridor (cited from Tsujimot et al., 2011).
Continuous monitoring of daily weather conditions provides a fundamental dataset to develop agricultural management practices suitable to the respective environments and also against the on-going climate changes. However, most of the weather stations taken in the above figure are not currently operated. Therefore, this activity has proceeded for the settlement of new weather stations and technical transfers for the operation along the Nacala corridor. In the 3rd year, weather stations were newly installed at three on-farm trial sites in addition to the regular monitoring at IIAM-Nampula, IIAM-Lichinga, IIAM-Mutuali, and IIAM-Namialo. Then the monitoring of daily weather has been strengthened along the Nacala corridor. Furthermore, we have reinforced the technical transfer, and currently the daily operation of the weather stations and data monitoring can be operated by the counterparts at each site. On the other hand, remaining issues were raised how to manage any breakdown or stolen cases of the weather stations for the continuous operation even after the end of the project by the counterparts on their own. The information on the locally available resources to repair the weather stations and counter measures against any stolen cases should be further discussed with the IIAM counterparts in the final year. In addition, database development is ideal to enable a wide-range of usage of these accumulated and accumulating weather data not only by the projects but also by the outside personnel and institutes.
(2)  Immediate issues and measures to be taken
Table 2‑34  Immediate issues and measures to be taken
(To collect and analyze meteorological data)
	Issue
	Measure
	Assign.

	
	
	J
	B
	M

	Counter-measures should be organized so as to continuously operate the weather stations at each site.
	The information on the locally available resources to repair the weather stations and counter measures against any stolen cases shall be summarized by the IIAM counterparts. 
	○
	○
	○

	Database development is needed to enable a wide-range of access to the accumulated and accumulating weather data along the Nacala corridor so as to be utilized not only within but also outside of the project.
	Discussion upon the left issue shall be started within the counterparts, IIAM-HQ, and concerned personnel and institutes.
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑35  Schedule of the year 5
(To collect and analyze meteorological data)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	To collect and organize the counter-measures against any breakdown or stolen cases of the weather stations at each site
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	To collect and analyze existent meteorological information
	
	
	
	
	
	
	
	
	
	
	


2.4.3 To collect and analyze water resources data (Activity 2-3)

(1)  Progress of the activity

Monitoring in five small watersheds (Malema district, Gurue district, Majune district, Chinbonila district) by Embrapa was scheduled but not implemented during the period from August 2013 to May 2015.
(2)  Immediate issues and measures to be taken
Table2‑36　Immediate issues and measures to be taken
(To collect and analyze water resources data)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Activity is not implemented as scheduled because Embrapa mission was not dispatched as scheduled.
	Just expect ABC to allocate the budget to this activity.
	
	○
	○


(3)  Schedule of the year 5
Table2‑37　Schedule of the year 5
(To collect and analyze water resources data)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	○
	○
	To prepare a report with the obtained data.
	
	
	
	
	
	
	
	
	
	
	


2.4.4 To collect and analyze landscape data (Activity 2-4)

(1)  Progress of the activity

At the output 2 leader meeting in September 2013, Brazilian team showed a plan to obtain 1:100,000 scale maps through IIAM. However, there was no progress during the period from August 2013 to May 2015.
(2)  Immediate issues and measures to be taken
Table2‑38　Immediate issues and measures to be taken
(To collect and analyze landscape data)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Activity is not implemented as scheduled because Embrapa mission was not dispatched as scheduled.
	Just expect ABC to allocate the budget to this activity.
	
	○
	○


(3)  Schedule of the year 5
Table2‑39　Schedule of the year 5
(To collect and analyze landscape data)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	○
	○
	To prepare a report with the obtained data.
	
	
	
	
	
	
	
	
	
	
	


2.4.5 To assess the potentiality of crop/livestock production (Activity 2-5)

(1)  Progress of the activity

This activity is responsible to the Brazilian party, but there have been no progress so far. Japanese team, though not accountable, would like to share information brought by the feasibility study of JIRCAS on livestock potential of Mozambique.
1)  Information collection at ILRI-Mozambique

A JIRCAS scientist had visited to ILRI (International Livestock Research Institute) Office in Maputo at IIAM-HQ and collected information on the present status of livestock in Mozambique from Dr. Saskia Hendrickx (a lady scientist from Holland), the representative.

· ILRI is recognizing that the area of animal husbandry in Mozambique is southern half than the Beira Corridor, and is not interested in the livestock activities in the Nacala Corridor area.

· Livestock research is being implemented in IIAM-HQ, Chobela Station in Gaza Province (reported later), and Central Zonal Center at Chimoio (director is currently a veterinary). A list of animal researchers in Mozambique was made in 2010.

· Projects are running with funds from IFAD and Belgium.
· Zwe zwe flies are approaching from north almost to Nampula Province. 

· Crop-livestock system would be hopeful because Nampula Province is chiefly a crop area. Some examples are utilization of animal excreta for soil fertility improvement and crop production, forage crop for animal fodder, like Mucuna in Zimbabwe from Australia.

· “Overview of the livestock sector in Mozambique” was obtained and shared among ProSAVANA.

· Regional hub of ILRI is located at Harare, Zimbabwe. ILRI is pleased to cooperate with research activities of JIRCAS and JICA in Mozambique

2) [image: image129.jpg]


 Visit to livestock farmers in suburb of Lichinga City and observation of grass species in range lands
With a kind assistance of IIAM CZno, livestock farmers of different sizes were visited in early May. Interviews were made and grass species in grazing lands were photographed for identification.
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Mr. Bunaia’s farm has more than 20 cows, which had been grazing in natural grasslands till 3 years before. He cleared the grasslands by a tractor and speeded the seeds of Brachiaria to make artificial grasslands (see right photo), which area is gradually increasing. For securing cow’s fodder in dry season, plants of several species of Gramineae in the fields (including backyard) were collected.

· Farmers’ name was missed but he grows 142 heads of pigs as well as cows which were raised in natural grasslands. A plant named “Masuco” (see right photo) is weedy but it can be a fodder of animals, the farmer says.

· Cindimba is a middle-sized agricultural firm, owned by a Dutch settler, is doing business not only with beef cattle but also with milk cows. It has a direct sale point of milk and yoghurt in the city of Lichinga. The range land was natural. Mixed feed is also used, for which soy meal is provided by African Century in Malema.
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	Dominant grass species in grazing lands around Lichinga


3)  Estacão Zootecniques da Chobela

[image: image131.jpg]


Estacão Zootecniques da Chobela is an IIAM’s experimental station, located in the Gaza Province (S25o00’14.33, E32o43’50.41). It has a total of 3,200 ha of area, of which 3,000 hectar is for livestock research, other 200 ha for cultivation trials in dry environment (600 mm of annual precipitation). Out of 66 staff, no researcher is working at this station.

Regarding livestock research, grassland management trials in large scale, experiments of silage, and evaluation of forage crops (left photo). Mr. Eilas Massaeie, an assistant to the Forage Section, can be a good counterpart for new collaboration, but it is necessary to find a researcher to work with at IIAM-HQ.

There are 165 heads of cattle (left), 186 goats (center) and 86 sheep in the station. A milking facility to study on milk cows is now out of service (right). 
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4)  Directorate of Veterinary Services, MASA
Visited to the Directorate of Veterinary Services, Ministério da Agricultura e Segurança Alimentar (former MINAG). Mr. Jose Limbombo Jr. (director), Mr. Fernando Rodriguez, and Mr. Agostinho Nozare (assistants) were kindly interviewed to show the present status and problems in stock raising in Mozambique. Dr. Luisa Meque, presently Deputy Minister of MASA was accompanied.

Statics says that in the entire Mozambique 1.6 million heads of bovine, 5 million of small ruminants and 25 millions of poultry. Ninety five percent of these animCopnstrals are bred in family farming (small scale) and the livestock activities are chiefly in the central and southern areas of Mozambique. MINAG is executing policies with strategies aiming at the enhancement of number and quality of animals.

· Ticks and Tsetse flies (Trypanosomes)

· Vaccination

· Regional demarcation = large animals in the central and southern regions, poultry in the northern regions

· Construction of functional quarantine system
· Introduction and dissemination of good animals

· Improvement of breeding technologies = acquirement of good sperm, artificial insemination

· Deficiency of fodders in dry season

· Introduction or breeding of drought-tolerant grass species, preparation and storage of silage

· Diversification of livestock sectors

· Introduction of milk cows, including processing and transport of dairy products

· Introduction of crop-livestock systems

Regarding these present conditions and policies, in any case, strengthening of IIAM capacity in facilities of experimental stations and laboratories shall be most prioritized in collaboration with IIAM.
(2)  Immediate issues and measures to be taken
Table2‑40　Immediate issues and measures to be taken
(To suggest crop and livestock technologies)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	No activities of Brazil team so far.
	Cooperation and support to the JIRCAS FS missions in logistics. Results will be shared.
	○
	
	○


(3)  Schedule of the year 5
Table2‑41　Schedule of the year 5
(To suggest crop and livestock technologies)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	
	Logistical support to the JIRCAS FS mission. Share the results in three parties.
	
	
	
	
	
	
	
	
	
	
	


2.4.6 To suggest a land use plan for agricultural purpose (Activity 2-6)

(1)  Progress of the activity

Progress and alterations experienced so far regarding the Land-Use Planning are summarized below. These information has been timely reported to the C/Ps and other related institutions.
【as of June 2013】
◆Activities by Japanese side

Many researches and study projects related to land-use planning and zoning are going on around the Nacala Corridor, and most of them are scheduled to be completed by the end of 2013. For this reason, the assignment of the expert in charge of Activity 2-5 was suspended in the Year 2, to be reserved for Years 3, 4 and 5 of the project. 
◆Activities by Brazilian side

An EMBRAPA researcher responsible for this activity was planned to come to Mozambique in the first half of Year 2: however, it was postponed due to the same reason described above.

Immediate issues and measures to be taken

The first task will be to agree upon the objective, scope, geographical coverage and legal effectiveness of the intended “land-use plan for agricultural purpose in the Nacala Corridor” among the three parties, and present a draft index to the next JTC.  Since IIAM is a research institute and has not been directly involved in the regional planning and mapping process so far, it will also be important to identify appropriate counterpart and suitable methodology of technical transfer. Involvement of DPAs and SDAEs, as well as the division of roles and responsibilities among those institutions, need to be considered.

The following alternatives or its combinations will be discussed with IIAM and EMBRAPA as preliminary work in the first hald of Year 3:

(1) To elaborate the land-use plans of IIAM zonal centers and branch stations for the purpose of research planning and seed multiplication;

(2) To elaborate several models of land-use plan at farm household level for different farm scales (small / medium / large), agricultural practices (shifting cultivation with fallow / fixed intensive farming with fertilization) and combinations of crops (monoculture / mixed cropping / rotation).

(3) To elaborate several models of land-use plan at village or community or association level, supposing collaboration with the projects to be proposed by the Master Plan.

(4) To collaborate with DPAs, DPCAs and district governments in the elaboration and harmonization of District Land-Use Plans as well as the identification of the potential lands for investment projects.

(5) To elaborate a proposal of the future land-use plan for whole Nacala Corridor with emphasis on agriculture in 2030 (which is the target year of the Master Plan).

The final issue for preliminary discussion is the technical methodology of mapping and visualization of the outputs. The preceding or ongoing study projects have been producing various kinds of maps so far, and it will depend on the technical teams of the three parties and JTC to determine the appropriate visual expression for ProSAVANA-PI.
【as of January 2014】
◆Activities by Japanese side

The expert in charge was not dispatched in the first half of Year 3, and therefore no progress was made.  It was agreed to modify the Activity 2-6 as shown below in the PDM version 3, which was approved in the JCC of Mid-Term Review.

【PDM version 2】
To develop a land use plan for agricultural purpose.

【PDM version 3】
To suggest appropriate land use plan for agricultural purpose.

Such modification was made based on the understanding that IIAM does not possess the function of land-use planning as its mandate, and therefore the Project should concentrate on the collection and analysis of information or data from technical aspect.  The indicator remained the same: “Draft land use plan for agricultural purpose in Nacala Corridor is approved by JTC.”

◆Activities by Brazilian side
OLM on the Output 2 was held in September, and the Brazilian side explained the following points about “land-use planning”.  There is no other progress to be reported.

i). MINAG has been carrying out the study and mapping of nation-wide agro-ecological zoning, which will be completed soon.  Therefore, it is worried that unnecessary overlapping might occur if we keep the initial direction as “elaborating a land-use plan for agricultural purpose which covers whole area of Nacala Corridor to be approved by JCC, and providing advices for the government on the use and operation of that plan”, which was set at the beginning of the Project.

ii). As described earlier, the Brazilian side will target only the 5 micro-watersheds as for the activities of Output 2 (except for the socio-economic analysis).  A “land-use plan” as commonly understood will not be developed, but the effort will be concentrated on the elaboration of “map of capacity and capability of land-use”.

Immediate issues and measures to be taken
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Geographical coverage of the target area is not defined.
	The intention of the Mozambican side (IIAM in particular) as the user of final output shall be respected with highest priority.  Accordingly, the Japanese / Brazilian sides will harmonize the different ideas as well as optimize the usefulness of the output through discussions by responsible experts.
	○
	○
	○

	Draft index or structure of the output is not agreed among the three countries.
	
	
	
	

	Assignment of C/P personnel and the method of technical transfer are not determined.
	
	
	
	

	Work schedule and division of tasks among the responsible experts are not elaborated.
	
	
	
	


【as of October 2014】
Preliminary seminars were held at PAN (11th of February 2014 with 12 participants) and EAL (18th of February 2014 with 18 participants). IIAM counterpart staffs have been nominated on this occasion, as follows:

· CZnd: Eng. Ragu (Namialo), Eng. Fredson (Namialo)

· CZno: Eng. Chichongue (EAL), Eng. Muachema (EAL)

Draft index of the two expected products has been agreed, as well as the work schedule till 2016.

1)  Expected product 1: Land-use Plan at Corridor-scale

The PI technical teams will not develop a new land-use plan at corridor-scale. Instead, an integrated compilation of the existing land-use plans or zoning results around the Nacala Corridor, as presented below, will be done. The compilation will include: (1) databank and its sources, (2) maps in digital / printed form, (3) technical suggestions from IIAM’s perspective, and probably, (4) GIS installation
.

Table 2‑42  The existing land-use plans or zoning results around the Nacala Corridor
	Title
	Institution
	Specifications of land-use plan or zoning

	Agro-ecological Zoning 
	MINAG

(- June 2014)
	Nation-wide 1:250,000 mapping of suitability for different agricultural practices (crop, livestock, forestry, etc.) and identification of potentially available land for investments

	District Land-Use Plan
	MICOA

(continuous)
	Legal instrument for balancing environmental conservation and development of each district to maximize public benefit

	ProSAVANA-PD
	MINAG, JICA, ABC

(- December 2014)
	Mapping of crop suitability and zoning for agricultural development Master Plan (19 districts of 3 provinces)

	Web-GIS for ProSAVANA
	EMBRAPA

(2011 - ongoing)
	Thematic maps of administrative division, road and railway network, elevation, rainfall, soil and land cover

	PEDEC
	MPD, JICA

(- July 2014)
	GIS structuring for Economic Development Strategies (5 provinces), including a new topographic map of Nampula and Nacala Cities at 1:10,000.

	Other completed studies
	MINAG (2010)
	Nation-wide suitability mapping for 4 crops (cassava, cotton, Irish potato, cashew) at different climatic scenarios

	
	IIAM (2008)
	Nation-wide identification of potentially available lands for new agricultural investments at scale 1:1,000,000

	
	PROAGRI (2007)
	Suitability maps for investment in forestry, agriculture, livestock farming and eco-tourism in Niassa province

	
	MINAG (1996)
	10 agro-ecological regions of Mozambique

	Base maps and spatial data have been gathered for:

climate; topography; slope; geology; soil; vegetation; watershed; hydrology; hydro-geology; crop suitability; town and village; administrative division; road and railway network; protected areas; awarded concessions or DUATs; risks of natural hazards (erosion, flood, drought, cyclone), etc.
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Technical Suggestions from IIAM’s Perspective

(1) Databank and its sources; (2) Maps in digital / printed form; (3) Suggestions by IIAM

Draft Land-Use Plan for Agricultural Purpose in NacalaCorridor* 

GIS installation

* PI technical teams will not develop a new land-use plan at corridor-scale.


According to the Output-2 Leaders’ Meeting held in September 2013, the Brazilian technical team will target the 5 selected micro-watersheds in the Nacala Corridor and develop the “map of environmental fragility” as well as “map of capacity and capability of land-use” for each watershed. It is considered that these outputs will also be integrated into the compilation of the existing land-use plans or zoning results around the Nacala Corridor.

2)  Expected product 2: Land-use Plans of PAN and EAL

PI technical teams also want to contribute more directly to the capacity development of IIAM counterparts. For this purpose, we propose the development of future land-use plans of PAN and EAL based on the different characteristics of soil, topography, water accessibility, land-use history, etc. inside their territory. Such intervention may help the zonal centers in the following points:

(1) It will allow more rational, scientific and effective land-uses at both stations with easily understandable visual expression;

(2) It will serve as the most fundamental database of spatial and non-spatial information which permits the both stations to develop different land-use plans under different scenarios;

(3) It will help make better planning of experimental trials, through selection of most suitable (or non-recommendable) trial on a determined plot, also reducing the risk of replant problems and increasing the potential of seed multiplication;

(4) It will strengthen reliability of the research results through recording of land-use or experiment history of each plot, and also help easier reference to the different trials.  In longer term, such improvement will even contribute to the elaboration of “management manual” under Output 1.

(5) It will help preparation of the future plans of rehabilitation or improvement of the both stations, together with the budget proposal for the authorities.

(6) Whole process is considered to be the target of technical transfer for the counterparts.  If there is enough time and resources, Mutuali branch station can also be the place of on-the-job-practice for the trained counterparts.
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See Annex for more detailed progress obtained so far about Product 1 and Product 2 of this activity.

【at present: June 2015】
The extension of the Year 3 was decided in August 2014, and from then till now (June 2015) there was no dispatch of the experts of Land-Use Planning neither by Japanese side nor Brazilian side, due to the budget limitation. Therefore, no progress has been made, except for the following remarks to be mentioned as of June 2015:

· C/P of CZnd: Mr. Ragu was transferred from PAN to Namialo.
· Plan of activities for the final year: At the moment, there is no fixed plan of the dispatch of experts by Japanese or Brazilian sides. It will depend on the budget negotiation by each party with JICA and ABC, respectively. In case of budget shortage, only Product 1 (corridor-scale land-use proposal) shall be presented to JTC for approval.

2.4.7 To survey socio-economic conditions (Activity2-7)
(1)  Progress of the activity

I selected Ruace village as the area where soybean production is very popular. Then, farm investigation was conducted there. Based on it, I analized the results. Ruace village is located 50 km north from the center of Gurue city which is the center of Gurue district. It is consisted of 6 hamlets where soybean production is very popular. Among 6 hamlets, Ruace Sede hamlet is located along the main road, while Muhero hamlet is located most far from the main road. Then, I selected these two hamlets. The target season of investigation is the rainy season of 2011/2012. The main crop season is rainy season in Mozambique where rainfed upland farming is dominant. As the target farm households, 20 farm households from Ruace Sede 16 from Muhelo were selected respectively before the investigation using a questionnaire. 

Most farm households investigated realized self-sufficiency of food crops such as maize and cassava and then grow cash crops such as soybean. Most farmers who grow soybean have the intention to enlarge the size of the area under soybean production. However, weeding operation depends on more employed labors when enlarging the size of soybean production. So, it is crically important whether they can pay for employed labors or not.  

Even if they enlarge the size of soybean production, they want to maintain the production of other crops such as maize, cassava, pigeon pea and cowpea. It means that main type of farm households is not soybean mono-cropping farm household. 

Most farmers sell soybean except seed for next season and seed giving back to company right after harvesting. The farm gate price is more or less 15MT/kg, lower in June and July which is harvesting season. Many farmers sell soybean at lower price right after harvesting, because they need cash for the expenditure to employed labors and for living expenses 

There are few farmers who keep soybean waiting for selling at higher price. It is partly because of lower quality of warehouse which was simply made of wood and bamboo. It is easy to get insect damage if keeping soybean for a long time.  

In comparing soybean yield between the farmers with less than 3.0 ha of the cultivated area and those with more than 3.0 ha, the yield of the latter farmers is significantly higher (Table) in Ruace Sede hamlet. As the result, gross income of those farmers is higher. On the other hand, the cost of tractor service and the cost of employed labors are significantly higher respectively in those farmers. Therefore, the income of those farmers is higher, but not significantly. It is because of higher weight of employed labor cost which covers more than half of total cost. If the employed labor costs of both farm household strata are the same, the income of farm household with more than 3.0 ha of soybean area is significantly higher. 
Table 2‑43　The cost and income of soybean production by the different farm strata
（Ruace Sede hamlet）

	　
	Less than 3.0ha
	More than 3.0ha

	The number of farm household
	10
	7

	The size of upland (ha)
	3.7***
	6.5***

	The area of soybean production (ha)
	1.3
	3.9

	Soybean yield (t/ha)
	0.8**
	1.3**

	Selling price of soybean (MT/kg)
	14.8
	15.9

	Gross income (MT/ha)
	10,613**
	18,986**

	Seed cost (MT/ha)
	1,108
	1,677

	Inoculant cost (MT/ha)
	0
	63

	The cost of tractor service (MT/ha)
	250***
	1,893***

	The cost of employed labor (MT/ha)
	2,301*
	4,638*

	Total cost (MT/ha)
	3,659**
	8,270**

	Income (MT/ha)
	6,954
	10,715


Source: The above table is the results of the analysis based on authors’ farm investigation

Note：1）Total numbers of farmers investigated are 20, but the data of 3 farmers 
are partly unknown.
2）The target period is 2011/2012 rainy season.

3）In the above table, *** means significant in 1% level, ** means significant 
in 5% level, and * means significant in 10% level. (t Test)
Mono-cropping of soybean production is dominant, however, I compared it with inter-cropping (maize and pigeon pea) and mixed cropping (maize, pigeon pea and cowpea). 
In Ruace-Sede hamlet, Ruace village, Gurue district, Zambezia province, which is located in Nacala Corridor, inter-cropping (maize and pigeon pea) is popular. The yield of maize under this inter-cropping is almost same as that of soybean mono-cropping. The total income of soybean mono-cropping is higher than that of inter-cropping, however, income rate of inter-cropping is higher (table 2-29).
On the other hand, in Muhelo hamlet, mixed- cropping (maize, pigeon pea and cowpea) is popular. The income from mixed cropping is higher than that of soybean mono-cropping. The total income of mixed-cropping is higher than that of soybean mono-cropping and income rate of mixed-cropping is higher at the same time (table 2-50).
Table 2‑44  Comparison of income between soybean mono-cropping and inter-cropping (Ruace・Sede)
	
	Mono
	Inter-cropping

	
	soybean
	maize
	pigeon pea
	total

	The number of farm household
	　
	20
	7
	7
	7

	Cultivated area
	ha
	2.7
	1.6 
	1.6 
	1.6 

	Harvested area
	ha
	2.1
	1.6 
	1.6 
	1.6 

	Yield
	t/ha
	1.0
	1.0 
	0.4 
	1.5

	Gross income
	MT/ha
	14079
	4023 
	3823 
	7846

	Seed cost
	MT/ha
	1375
	224 
	234 
	458

	The cost of inoculants
	MT/ha
	29
	　
	　
	　

	Tractor service
	MT/ha
	1063
	786
	0 
	786

	Employed labor
	MT/ha
	2527
	454
	43
	497

	Others (transportation etc.)
	MT/ha
	454
	0
	0 
	0

	Total cost
	MT/ha
	5448
	1463
	277 
	1740

	Income
	MT/ha
	8631
	2560
	3546 
	6106

	The rate of income
	％
	61.3
	　
	　
	77.8


　　　

Table 2‑45  Comparison of income between soybean mono-cropping and mixed-cropping (Muhelo)
	
	Mono
	Mixed-cropping

	
	soybean
	maize
	pigeon pea
	cowpea
	total

	The number of farm household
	　
	14
	7
	7
	6
	　

	Cultivated area
	ha
	1.3
	1.6 
	1.6
	1.6
	1.6

	Harvested area
	ha
	1.2
	1.6 
	1.6
	1.6
	1.6

	Yield
	t/ha
	0.7
	1.0 
	0.4
	0.2
	1.6

	Gross income
	MT/ha
	9483
	4745 
	4819
	1870
	11434 

	Seed cost
	MT/ha
	1706
	188 
	151
	111
	450 

	The cost of inoculants
	MT/ha
	0
	　
	　
	　
	　

	Tractor service
	MT/ha
	0
	0 
	0
	0
	0 

	Employed labor
	MT/ha
	394
	600
	129
	505
	1234

	Others (transportation etc.)
	MT/ha
	0
	0 
	0
	0
	0 

	Total cost
	MT/ha
	2100
	788 
	280
	619
	1687 

	Income
	MT/ha
	7383
	3957 
	4539
	1251
	9747 

	The rate of income
	％
	77.8
	　
	　
	　
	85.2


(2)  Immediate issues and measures to be taken
Table 2‑46　Immediate issues and measures to be taken (Socio-economic survey)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	The income between each plot of on-farm trial need to be compared.
	Farming record of each plot in on-farm trial of participant farmer will be checked and analyzed.
	○
	
	○


(3) Schedule of the year 5
Table 2‑47  Schedule of the year 5 (Socio-economic survey)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Analysis of the data in term of income and cost of on-farm trial farmers
	
	
	
	
	
	
	
	
	
	
	


2.5 Activities related to Output 3: 
Soil improvement technology for Nacala Corridor is developed

2.5.1 To develop soil improvement technology (Activity 3-1)

(1)  Progress of the activity

1)  Major problems and activity plan on soil improvement

i)  Major problems and countermeasures on soil improvement

The following two problems on soil improvement are found from analysis of the soil test results (shown 2.4.1) and field survey in January and February 2012. 

· The sandy soil spreads in the whole area and the organic matter content of soil is low. Then, CEC, which is the indicator showing capability of holding soil elements, is also low. Providing organic matter is effective for increasing capability of holding soil elements. Crop residue is one of the easiest obtainable materials. 

· The effective soil depth is very shallow in the eastern area (the result of soil survey is shown in 2)3). For this problem, the improvement of land preparation, i.e. deep tillage, increasing number of land preparation, etc., and providing organic matter are effective. 

ii)  Promising techniques on soil improvement

Based on the above understanding, the Project discussed promising techniques in the workshop. The promising techniques of soil improvement are listed in Table 4.1.1. The promising technique 1, 2, and 3 in Table 2.4.1 are selected to be developed in the activity 3-1. The technique 4 are not selected, caused by difficulty of disseminating to farmers. 

The experiment for verifying promising technique 3 is implemented in the 2nd project year. However, the sub-soiler ploughed less than 10 cm depth, because of hardness of soil. Therefore, the promising technique 1 and 2 was focused on from the 3rd project year. 

Table 2‑48　List of promising techniques on soil improvement

	Promising techniques
	Contents of activities in the Project
	Notes

	Technique 1：

Providing crop residue
	Validating of effectiveness of mixing crop residue into soil in the eastern area
	Mixing crop residue is not common method in the eastern area, while the method is common around Lichinga. 

Verifying the effectiveness of mixing crop residue is needed in the eastern area.

	Technique 2：

Improving soil physical property by deep-rooted crops 
	Validating improvement of soil physical property by deep-rooted crops, such as sunflower and pigeon pea
	Improvement of chemical property is also validated through the experiment. 

	Technique 3：

Improvement of land preparation by machine
	Improving of land preparation, i.e. deep tillage, increasing number of land preparation, etc.
	Using subsoiler for tillage. 

Considering the number and the timing of tillage

	Technique 4：

Irrigation before tillage
	Validating improvement of tillage by irrigating field
	Securing water source is necessary. 


iii)  Target crops

Maize and soy beans, which are target crops of ProSAVANA PI, are selected for the soil improvement experiment. Those crops are also selected to promising crops in ProSAVANA PD. Pigeon pea and sunflower are selected as companion crops of maize and soybeans, respectively. 

Maize is mainly cultivated by small to medium scale farmers, and soy beans are mainly cultivated by large scale farmers, while maize and soy beans are cultivable by any scale of farmers in the target area. Pigeon pea and sunflower are mainly cultivated by small scale farmers, and some large scale farmers cultivate them. Pigeon pea is important crop for small scale farmers for taking nutrients. Sunflower is expected to be spread for taking oil. Some farming companies started cultivating sunflower in large scale. 

Mixing of maize and pigeon pea, and mixing of soy beans and sunflower, will be cultivated alternatively in the same location in the experimental field for accumulating organic matters by crop residues. 

2)  Improvement of soil physical and chemical property

i)  Soil improvement experiment in Nampula

(a) Outline of the experiment

The following two techniques are verified through the soil improvement experiment

Providing crop residue to soil（Mixing the crop residue ＋Mulching）

Improvement of soil chemical and physical properties

Maize and soy bean are selected as main crops and pigeon pea and sunflower are planted as their companion crops, respectively.

The experiment contains 24 experimental plots composed by 8 treatments and 3 repetitions by each treatment as shown below. The experiments was implemented in IIAM CZnd PAN and Muriaze. The size of one plot is 10 m x 2.8 m. 
	Intercropping with
deep root crops
	×
	Crop residue

+Mulching
	×
	Repeat
	

	Monocropping of maize
	
	With mixing Crop residue (Sorghum) and With Mulching
	
	
	

	Intercropping of maize and pigeon pea
	
	
	
	3 repeat
	＝24 plots

	Monocropping of soy bean
	
	Without mixing Crop residue and 

With Mulching
	
	
	

	Intercropping of soy bean and sunflower
	
	
	
	
	


（Size of plot: 2.8m×10m）

In PAN, the experiment with using mulching of soy bean residue was implemented. 

	Intercropping with deep root crops
	×
	Crop residue

+Mulching
	×
	Repeat
	

	Soy bean monocropping
	
	With mixing crop residue and with mulching (Soy bean)
	
	3 repeat
	＝12 plots

	Intercropping of soy bean and sunflower
	
	Without crop residue and without mulching 
	
	
	


（Size of plot: 2.8m×10m）

(b) Measurement items

The following items are measured in the experiment

· Soil physical elements：Soil hardness、Bulk density

· Soil chemical elements：EC, pH, Total N, Total C, Available phosphate, Exchangeable cation 

· Dry weight of plants：5 samples are selected randomly in each plot

· Harvest volume: Measuring the whole harvest volume of each plot

(c) Results of the experiment

a) Dry weight

Dry weights of each plant of maize and soy bean in PAN and Muriaze are shown in Fig 2-1.
In both location of PAN and Muriaze, the significant difference at the rate of 5 % is shown between with and without mulching. The dry weight of maize with mulching is 120 - 175 % more than that of without mulching. Soy bean’s dry weight is 103 - 175 % more than that of without mulching.

As for Monocropping and intercropping, the significant difference (5%) between them is appeared in both of maize and soy bean plots in PAN and dry weight with mono cropping is heavier than that of with intercropping. The significant difference (5%) is not appeared between with and without of intercropping.

[image: image31.png]100

Maize dry weight in PAN

MoOI0O MoI1 M1I0 MiI1




 [image: image32.png]120
100
80
60
40
20

Soy bean dry weight in PAN

MoIo

MoI1

M1Io  Mi1I1





[image: image33.png]100

Maize dry weightin Muriaze

MOIO MOI1 M1I0 MiI1




 [image: image34.png]Soybean dry weightin Muriaze
100

80 b a
60
40

20 7

MOIO MOI1 M1I0 MiIl





(Unit：g)

M0: Without mulching, M1: With mulching, I0: Mono cropping, I1: Intercropping

Figure 2‑4　Dry weight of maize and soy bean in PAN and Muriaze

b) Harvesting volume

Harvesting volume of maize and soy bean in PAN and Muriaze are shown in Fig 2-2.

The harvesting volume with mulching of maize is 125 - 191 % larger than that of without mulching. The significant difference (5%) of harvesting volume is shown between with and without mulching, while the soy bean harvesting volume with mulching does not show the significant difference (5%), caused by large error of harvesting volume among repeated plots, in which many soy bean plants were killed by low germination and drought. 
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M0: Without mulching, M1: With mulching, I0: Mono cropping, I1: Intercropping

Figure 2‑5　Harvesting volume of maize and soy bean in PAN and Muriaze

c) Soil chemical analysis

In the PAN plots, the volume % of organic matters with mixing crop residue is larger than that of without crop residue. The significant difference (5%) of volume % of organic matter is shown between with and without mixing crop residue. The volume % of organic matters in PAN is shown in Fig. 2-3. 

In the Muriaze plots, any significant differences are not appeared between with and without mulching, as well as the samples of PAN taken in November 2014 before mixing crop residue. 

The above results are inferred that increasing organic matters is mainly affected by mixing crop residue. 
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M0: Without mulching, M1: With mulching, I0: Mono cropping, I1: Intercropping

Figure 2‑6　Volume % of organic matters in each plot of PAN

d) Bulk density

The bulk density at the depth of 10 cm and 30 cm is measured at each plot. The lower value of the bulk density shows the higher soil porosity and softer soil, on the contrary, the higher value means harder soil. Table 2-52 shows the bulk density of maize plots (at 30 cm depth) in Muriaze. The bulk density with intercropping at 30 cm depth in Muriaze is lower than that of mono cropping. The value themselves are higher than 1.2, which is a kind of standard of crop cultivation area. The organic matters are needed to be provided continuously to soil in PAN and Muriaze. 

Table 2‑49　Bulk density of soil samples at 30 cm depth in Maize plots of Muriaze 


（Unit：g/mL）

	
	With and without intercropping
	Average

	
	Maize mono crop*
	Intercrop of maize and pigeon pea*
	

	Without mulching
	1.68
	1.49
	1.59

	With mulching
	1.61
	1.55
	1.58

	Average
	1.65
	1.52
	


*The significant difference (5%) is appeared between mono crop and intercrop
(d) Cost and benefit analysis
a)
Analysis condition
・
Labor cost is not included (Based on family labor)
・
Yield of sunflower and pigeon pea did not measured as is an experiment that verifies soil improving effect through intercropping with deep rooted crops. From a view point of cost and benefit analysis, measuring them is recommendable and it is expected to be measured in the next cropping season.

b)
Analysis result
・
Profits from both soybean and maize production with mulching and with crop residue are higher than those of without mulching and without crop residue. 
・
As for monocropping and intercropping, big difference of the profits is not shown from neither soybean nor maize. (The profits by intercropping could be higher than monocropping if the profits from pigeon pea and sunflower are added.)
Results of cost benefit analysis of each maze and soybean are shown in table below

Table 2‑50　Cost-benefit analysis of Maize
	
	Item
	Unit
	Unit Price (MT)
	M0I0
	M0I1
	M1I0
	M1I1

	
	
	
	
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)

	1
	Seeds (Maize)
	kg
	35
	25
	875
	25
	875
	25
	875
	25
	875

	2 
	Seeds (Pigeon pea)
	kg
	25
	　
	　
	40
	1,000
	　
	　
	40
	1,000

	3 
	Urea
	kg
	35
	100
	3,500
	100
	3,500
	100
	3,500
	100
	3,500

	4 
	NPK
	kg
	35
	200
	7,000
	200
	7,000
	200
	7,000
	200
	7,000

	5 
	Pesticide 
	lit.
	300
	0.16
	48
	0.16
	48
	0.16
	48
	0.16
	48

	
	Total Costs (1 - 5) 
	-
	-
	-
	11,423
	-
	12,423
	-
	11,423
	-
	12,423

	6 
	Sales
	kg
	5
	2,400
	12,000
	900
	4,500
	4,600
	23,000
	4,500
	22,500

	Net Profits
	-
	-
	-
	577
	-
	-7,923
	-
	11,577
	-
	10,077


M0: Without mulching and with crop residue,  M1: With mulching and with crop residue、
I0: Monocropping,  I1：Intercropping
Table 2‑51　Cost-benefit analysis of soybean
	
	Item
	Unit
	Unit Price (MT)
	M0I0
	M0I1
	M1I0
	M1I1

	
	
	
	
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)
	kg/ha
	Costs (MT)

	1
	Seeds (Soy bean)
	kg
	25
	60
	1,500
	60
	1,500
	60
	1,500
	60
	1,500

	2 
	Seeds (Sunflower)
	kg
	25
	　
	　
	40
	1,000
	　
	　
	40
	1,000

	3 
	NPK
	kg
	35
	100
	3,500
	100
	3,500
	100
	3,500
	100
	3,500

	4 
	Pesticides
	lit.
	250
	1
	250
	1
	250
	1
	250
	1
	250

	　
	Total Costs (1 - 4) 
	-
	-
	-
	5,250
	-
	6,250
	-
	5,250
	-
	6,250

	5 
	Sales
	kg
	14
	600
	8,400
	400
	5,600
	770
	10,780
	860
	12,040

	Net Profits
	-
	-
	-
	3,150
	-
	-650
	-
	5,530
	-
	5,790


M0: Without mulching and with crop residue,  M1: With mulching and with crop residue、
I0: Monocropping,  I1：Intercropping
(e) Conclusion, and problems and solution in Nampula experiments

・
The maize harvesting volume is increased by effect of mulching. The significant difference of soy bean harvesting volume between with and without mulching is not appeared, although the soy bean harvesting volume with mulching is also larger than that of without mulching. As for mulching of soy bean residue, protecting drying and other effects are not appeared and dry weight and harvesting volume of soy bean was not increased, caused soy bean residue was decomposed soon after provision on the ground. 

・
The dry weight of mono crop is larger than that of intercrop, although the harvesting volume did not have significant difference between mono crop and intercrop. As for maize, the height of pigeon pea is reduced in order to make space for maize growing. As for soy bean, the cultivar of soy bean is re-considered and the quality of seed is confirmed by germination test. 

・
The volume % of organic matter in soil is increased by mixing crop residue. 

・In general, the value of bulk density is decreased by increasing of organic matters. In Maize plots of Muriaze, the value of bulk density is decreased by treatment of intercropping with deep root crop. The accumulation of soil organic matters and decreasing of bulk density are continuously observed through the same experiment in the third experiment (4th project year). 

・The chemical and physical improvement of sub-soil is expected to be observed in the third experiment. 
・
As for the economic performance, it results that profits from both soybean and maize production with mulching and with crop residue are higher than those of without mulching and without crop residue. As for monocropping and intercropping, a difference of the profits is not shown from neither soybean nor maize even if the yields of pigeon pea and sunflower are not included.

(f) Progress of the soil improvement experiments in 2014 and 2015

The same experiments implemented in the last year in both PAN and Muriaze have been continued. In PAN, every crop; maize, soy bean in particular, pigeon pea and sunflower has been growing steadily while insufficiently in one-third of the trial fields in Muriaze due to heavy rain.
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In the beginning of May, sampling of crops and soil has been done and result is being currently analyzed.
ii)  Soil improvement trial in Lichinga
Tests of validating of effectiveness of mixing residue of Chrotaralia and Mucuna into soil have been implemented in EAL. As both Chrotaralia and Mucuna are leguminous crops, improvement of soil chemical property is also expected, in addition to the contribution to the soil fertility by mixing nodules into soil. Especially Chrotaralia as a fertilizer attracts attention as a green manure or mixing crop residue because it helps decreasing a filamentous fungus in soil which causes replant failure. On the other hand, Mucuna is a type of plant that forms a tendril and could be decomposed faster than Chrotaralia which has big and hard stem comparatively. Comparing the effectiveness of mixing residue of Chrotaralia and Mucuna which has a difference of decomposability, we will further examination of method.       

While maize and sorghum have been planted twice, most of them had not germinated due to damage by rats. In that reason, common bean had been disseminated because it could be in time for planting. But most of them had died also due to heavy rain in late March. The mortality rate by different conditions such as with or without mulching has been analyzing. As for soil, the following items will be measured before and after mixing residue
Soil chemical property: EC, pH, Total-N, Total-C, Available P, Exchangeable cation
3)  Evaluation on response of soybean and maize yield to increasing doses of limestone

Embrapa implemented the experiments for the lime application response to maize and soybean yield in the 2nd and 3rd year. The results of the experiment will be shown in IAMRAP held in November, which is delayed caused by the election for the president of Mozambique. The summary of the experiment from the 2nd year is shown as below.

i)  Volume of lime application and response to maize yield

The experimental result in the second year shows that the maize yield was increased by application of lime, although the lime application is effective to increase maize yield less than 1,250 kg/ha. In the 3rd year, the same experiment is continued in order to verify the effectiveness of lime application. 

ii)  Volume of lime application and response to soy bean yield

The result of soy bean experiment in the 2nd year is same as the result of the maize experiment, which the lime application is effective to increase maize yield less than 1,250 kg/ha. In the 3rd year, the same experiment is continued in order to verify the effectiveness of lime application.
 Immediate issues and measures to be taken
Table 2‑52　Immediate issues and measures
(To develop soil improvement technology)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Implementing the soil improvement experiment for improvement of soil physical and chemical property by improvement tillage and deep-rooted crops

	Encouraging participation to the experiments by IIAM researchers
	The experiment in IIAM CZnd PAN: Encouraging participation of IIAM researchers by simplifying measurement items and contents of tasks

The experiment in IIAM CZno EAL: The experiment mainly operated by IIAM researchers is started. 
	○
	
	○

	Developing the useful technique for agricultural production in Nacala corridor
	It was confirmed that mulching has effective to increase yield and mixing crop residue has effectiveness to increase volume of organic matters in soil. In the 3rd experiment, the effectiveness of physical improvement of soil is expected to be confirmed.
	○
	
	○


 Schedule of the year 5
Table 2‑53　Schedule of the year 5
(To develop soil improvement technology)
	Assign
	Issues
	2015
	2016
	Outcomes

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Soil improvement and cultivation experiment (Sunflower and pigeon pea)
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Soil improvement experiment (Dry weight, harvesting volume)
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Soil improvement experiment (Soil analysis)
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Soil improvement experiment (Result analysis)
	
	
	
	
	
	
	
	
	
	
	Progress report

	○
	
	○
	Compiling soil improvement manuals
	
	
	
	
	
	
	
	
	
	
	Manuals


2.5.2 To develop fertilization schemes/recommendation by crops (Activity 3-2)

(1)  Progress of the activity

1) Soil analysis of experimental fields
Soil samples were taken from each block of field experiments before planting at the depth of 0-20cm. These samples were brought to Japan and analyzed at JIRCAS.

Table 2‑54  Results of soil analysis (Fertilizer experiment)
	Year
	Location
	pH
(H2O)
	EC
mS m-1
	T-N
%
	T-C
%
	P
mg kg-1
	K
cmolc kg-1

	2013/2014
	Nampula
	5.86
	10.42
	0.056
	0.580
	7.7
	0.20

	
	Mutuali
	6.19
	5.66
	0.038
	0.460
	10.9
	0.17

	
	Lichinga
	5.50
	19.32
	0.110
	1.188
	14.5
	0.20

	2012/2013
	Nampula
	5.41
	8.10
	0.050
	0.582
	7.1
	0.13

	
	Mutuali
	5.37
	18.59
	0.064
	0.874
	26.2
	0.24

	
	Lichinga
	5.16
	10.50
	0.106
	1.248
	11.4
	0.21


Soil in Lichinga contains more N and C with lower pH than that in Nampula and Mutuali. Soil in Nampula contains less P than that in Mutuali and Lichinga. K content does not differ among three sites.
2)  Long term trial of essential elements necessity in different agro-environments
It will be possible to determine deficient nutrients that may limit crop yield and nutrients that can increase crop yield in the areas of ProSAVANA in order to show the results to the farmers. Maize as typical subsistent crop and soybean as typical cash crops were selected for the experiment in a rotation system. The effect of chicken manure application on yield increase of crops was also examined, as chicken manure is considered to become more available in the future.
The objectives of the field experiments in 2012/2013 were to determine what nutrients are limiting factors for maize (var. Matuba, Mozambican variety) production in different agro-environments and to determine the effects of chicken manure application on maize yield. In 2013/2014, each plot was devided into two to cultivate maize and soybean (var. TGX-1385-10E, IITA variety) to determine above mentioned effects on these crops after one year maize cultivation. In 2014/2015, plots were further devided into two, which made four rotation systems such as Maize (M)>M>M, M>M>Soybean (S), M>S>M, M>S>S. It is considered that nutrient necessity of maize and soybean may be influenced by the previous crop and nutrient lacking effect may be more obvious year by year.

Nitrogen (N), Phosphate (P2O5), Potassium (K2O) and chicken manure were applied uniformly as basal fertilizers at the rate of 100, 60, 30kg/ha and 5t/ha for maize and 24, 48, 24kg/ha and 5t/ha for soybean, respectively. The experiment was designed by split plot method with three replicates of the following treatments. T1:No fertilizer, T2:NPK, T3:PK(-N), T4:NK(-P), T5:NP(-K), T6:Chicken manure, T7:Chicken manure +NPK (T6 and T7 were not in Mutuali). 

i)  Effect of NPK application on yield of maize (cv. Matuba)
In 2012/2013, maize yield was higher in Lichinga than in Nampula. NPK lacking effects were observed more remarkably in Nampula than in Lichinga. Phosphate had more important effect to increase maize yield than the other nutrients (N and K). K application did not show yield increase.
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Figure 2‑7  Effect of NPK application on yield of maize (cv. Matuba) in Nampula and Lichinga in 2012/2013.
In 2013/2014, NPK application increased maize yield in all three sites. Yield reduction without N was higher compared with P and K in Nampula and Mutuali, but in Lichinga yield reduction effect was same with all the three nutrients. Yield level was highest in Mutuali and lowest in Nampula.
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Figure 2‑8　Effect of NPK application on yield of maize (cv. Matuba) in Nampula.
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Figure 2‑9　Effect of NPK application on yield of maize (cv. Matuba) in Mutuali.
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Figure 2‑10　Effect of NPK application on yield of maize (cv. Matuba) in Lichinga.
ii)  Effect of NPK and chicken manure application on yield of maize (cv. Matuba)
In 2012/2013, yield increase of maize by chicken manure application was observed only with the existence of NPK fertilizers.
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Figure 2‑11　Effect of NPK and chicken manure application on yield of maize (cv. Matuba) in Nampula and Lichinga in 2012/2013.
In 2013/2014, chicken manure increased maize yield only with the presence of NPK in Nampula. In Lichinga, yield increase by NPK application and chicken manure application was at the same level, but no additive effect was observed.
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Figure 2‑12　Effect of NPK and chicken manure application on yield of maize (cv. Matuba) in Nampula.
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Figure 2‑13　Effect of NPK and chicken manure application on yield of maize (cv. Matuba) in Lichinga.
iii)  Effect of NPK application on yield of soybean (cv. TGX1835-10E)
In 2013/2014, lack of the nutrients reduced soybean yield in all the three sites. Yield reduction without K was smaller than two other nutrients. Yield reduction without N was higher compared with P and K in Mutuali and Lichinga, but in Nampula yield reduction without P was the highest. This result is consistent with the result from the P fertilization experiment for soybean in 2012/2013 that showed yield response of soybean to P was higher in Nampula than in Lichinga.
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Figure 2‑14　Effect of NPK application on yield of soybean (cv. TGX1835-10E) in Nampula.
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Figure 2‑15　Effect of NPK application on yield of soybean (cv. TGX1835-10E) in Mutuali.
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Figure 2‑16　Effect of NPK application on yield of soybean (cv. TGX1835-10E) in Lichinga.
iv)  Effect of NPK and chicken manure application on yield of soybean (cv. TGX1835-10E)
In 2013/2014, chicken manure application showed a tendency to increase soybean yield and the effect increased with the presence of NPK in Nampula. In Lichinga, yield increase by NPK application and chicken manure application was at the same level, but no additive effect was observed.
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Figure 2‑17　Effect of NPK and chicken manure application on yield of soybean (cv. TGX1835-10E) in Nampula.
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Figure 2‑18　Effect of NPK and chicken manure application on yield of soybean (cv. TGX1835-10E) in Lichinga.
v)  Summary of two years’ results
Lack of nutrients did not affect maize yield in Lichinga but in Nampula in the 1st year. In the 2nd year, lack of N reduced maize yield in all the three sites. Chicken manure did not increase maize yield both in 1st and 2nd year. Lack of P reduced soybean yield in Nampula more than N and K, on the other hand, lack of N reduced soybean yield most in Mutuali and Lichinga. Chicken manure increased soybean yield.
vi)  Effect of nutrient lacking treatment in the first season on nutrient contents in the soil
After cultivation of maize, increase in nutrients was observed. P content in the soil was lower after P lacking treatment than other treatments except in Lichinga where P level was higher than other locations. No similar trend was observed with N and K. Chicken manure application resulted in higher P content in the soil.
Table 2‑55  Change in nutrient contents in the soil between pre-cultivation and post-cultivation of maize with nutrient lacking treatments.
	Location
	Treatment
	pH
(H2O)
	EC
mS m-1
	T-N
%
	T-C
%
	P
mg kg-1
	K
cmolc kg-1

	Nampula
	Pre experiment
	5.68
	6.31
	0.05
	0.59
	6.8
	0.14

	a) 
	0
	5.60
	11.80
	0.06
	0.72
	11.7
	0.16

	b) 
	NPK
	5.49
	9.45
	0.06
	0.64
	15.4
	0.16

	c) 
	-N
	5.47
	10.95
	0.06
	0.68
	17.3
	0.18

	d) 
	-P
	5.53
	7.03
	0.05
	0.58
	9.2
	0.15

	e) 
	-K
	5.33
	10.80
	0.06
	0.68
	18.0
	0.15

	f) 
	Chicken manure (C)
	5.65
	11.54
	0.06
	0.64
	29.0
	0.18

	g) 
	C+NPK
	5.50
	11.43
	0.05
	0.57
	32.6
	0.16

	Lichinga
	Pre experiment
	5.10
	12.81
	0.09
	1.10
	20.8
	0.16

	h) 
	0
	5.16
	13.75
	0.12
	1.45
	34.1
	0.20

	i) 
	NPK
	5.09
	14.83
	0.12
	1.35
	34.6
	0.20

	j) 
	-N
	5.02
	15.49
	0.12
	1.37
	37.1
	0.20

	k) 
	-P
	5.15
	14.48
	0.12
	1.36
	35.1
	0.21

	l) 
	-K
	5.11
	16.54
	0.12
	1.40
	39.9
	0.21

	m) 
	Chicken manure (C)
	5.17
	14.15
	0.12
	1.41
	33.0
	0.21

	n) 
	C+NPK
	5.21
	15.86
	0.12
	1.38
	44.0
	0.23

	Mutuali
	re experiment
	5.35
	22.18
	0.07
	0.83
	5.4
	0.24

	o) 
	0
	6.14
	5.41
	0.07
	0.86
	9.0
	0.21

	p) 
	NPK
	6.18
	5.14
	0.08
	0.96
	8.1
	0.24

	q) 
	N
	6.26
	5.62
	0.07
	0.75
	7.5
	0.21

	r) 
	P
	6.13
	6.21
	0.08
	0.90
	4.6
	0.23

	s) 
	K
	6.15
	4.90
	0.07
	0.76
	6.1
	0.23


Data are shown as means of 3 replicates.
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Harvest in Mutuali
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Yield analysis in Mutuali


3)  Determination of optimal fertilization for major crops in northern Mozambique
Soybean is one of the promising cash crops, however its cultivation history in Mozambique is very short. Therefore, it is necessary to show farmers in the area of ProSAVANA effective fertilization methods. Compared with potassium and nitrogen, phosphorus is considered more effective for yield increase in soybean, optimum fertilizer doze for phosphorus was examined at first. Experiments were conducted at the same three locations as in 2012/2013 to examine effect of phosphorus application on soybean growth and yield to determine biologically and economically optimal fertilization rate. 
Serenade (conventional variety originated in Zimbabwe) and TGX-1835-10E (improved variety developed by IITA) were employed as the materials. Since yield was not saturated in the experiment in 2012/2013, higher P application rate was tested in 2013/2014. Standard dose of Nitrogen (N), Phosphate (P2O5), and Potassium (K2O) were 24, 48, 24kg/ha, respectively. N and K2O were applied at standard doses. P2O5 was applied at six levels ranging from 0 to 120 kg/ha with the interval of 24kg/ha. They were applied uniformly as basal fertilizers. The experiment was designed by completely randomized block method on two factors (variety and treatment) with three replicates.
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Figure 2‑19  Relationship between phosphate application and soybean yield 

(L：Nampula, R：Lichinga).
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Field in Lichinga
i)  Results in 2012/2013
(Yield response to phosphate)

Serenade (conventional variety) showed no response to phosphate application, but TGX-1835-10E (improved variety) increased seed yield in response to phosphate application. The increase rate was higher in Nampula than in Lichinga, which was consistent with the results of soil analysis (P content was lower in Nampula than in Lichinga) and the results from Embrapa experiments (little response to applied phosphate in Lichinga).In this experiment, even TGX-1835-10E did not show maximum yield within the range of phosphate application treatments.
(Profitability)

Though working hours and costs for all the inputs should be considered for the precise calculation of profitability (Cost-Benefit), decision to apply more fertilizer or not can be made by judging whether the slope of yield increase (value basis)/applied fertilizer (value basis) exceeds one or not.

The price of superphosphate containing 46% of P2O5 was 1500MT/50kg (30MT/kg), and the price of soybean seeds was about 15MT/kg in Mozambique. In the case of TGX-1835-10E, 1kg/ha of P2O5 increased yield of soybean by 2.8kg/ha and 6.6kg/ha in Lichinga and in Nampula, respectively. One kg of P2O5 costs 65MT and the price of 2.8kg and 6.6kg of soybean seeds are 42MT and 99MT, respectively. In this experiment, since yield increased linearly in response to phosphate application, the cost exceeded the benefit in Lichinga and conversely the benefit exceeded the cost in Nampula at any level of phosphate application.
ii) Summary of two years’ results
In the 1st year, P application increased yield of TGX-1835-10E but not Serenade. Effect of P was higher in Nampula than in Lichinga. In the 2nd year, higher application rate was tested. However no response to P was observed in all the three sites. Difference from the 1st year was earlier planting date and more weeds during reproductive stage.
4)  Optimum fertilizer doze for main crops in Nacala Corridor (NPK Fertilization experiments in Nampula, Mutuali, and Lichinga)
Following field experiments were conducted by Embrapa in Nampula (Muriaze), Lichinga, and Mutuali (only upland rice) in the cropping season of 2012/2013 and 2013/2014.

· Effect of phosphate application on crop yield (Soybean, Maize, Cotton)

· Effect of nitrogen application on crop yield (Soybean, Maize, Upland rice, Cowpea, Cotton, Wheat)

· Combined effect of phosphate and potassium on crop yield (Soybean, Maize, Upland rice, cowpea, cotton, wheat, common bean)
Results were shown in the Internal Annual Meeting on Research Achievements and Planning held at CZno in Lichinga on 22 April 2015 and at CZnd in Nampula on 5 May 2015.
At the meeting at CZnd, presentations were made on “Combined effect of phosphate and potassium on crop yield in Muriaze”. (Soybean, Maize, Upland rice, cowpea, cotton, wheat, common bean)
Levels of K2O application were 0, 50, 100, 200kg/ha and those of P2O5 were 0, 35, 70, 140, 280kg/ha. Maize showed the maximum yield of 5395.54kg/ha with 0kg/ha of K2O and 70kg/ha of P2O5. This result was consistent with the result obtained from the NPK lacking experiment that K2O lacking treatment showed higher yield than with K2O application.
Upland rice showed similar results, that is, the maximum yield of 2200kg/ha was obtained with 0kg/ha of K2O and 70kg/ha of P2O5.
(2)  Immediate issues and measures to be taken
Table2‑56　Immediate issues and measures to be taken
(To develop fertilization schemes/recommendation by crops)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Embrapa conducted similar experiment on soybean fertilization.
	Analysis will be carried out by combing both results of JICA and Embrapa.
	○
	○
	○


(3)  Schedule of the year 5
Table2‑57　Schedule of the year 5
(To develop fertilization schemes/recommendation by crops)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	○
	○
	Analysis of the data in 2014/2015 cropping season
	
	
	
	
	
	
	
	
	
	
	

	○
	○
	○
	Presentation at ARM
	
	
	
	
	
	
	
	
	
	
	

	○
	○
	○
	Preparation of report
	
	
	
	
	
	
	
	
	
	
	


2.5.3 To develop soil conservation technology (Activity 3-3)

(1)  Progress of the activity

1)  Soil erosion control trial in rainy season
Major problem on soil conservation in the target area is soil erosion in rainy season.
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Soil erosion in soy bean field (Muriaze)
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Soil erosion in cassava field (Nampula)
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Cassava field divided by gully erosion
(Ribaue)
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Soil erosion in maize field (Lichinga)


The field trial for prevention of soil erosion in rainy season has already implemented by IIAM. However, the IIAM can’t obtain data to verify effect of the technique, because there is not facility to measure quantitatively amount of the soil erosion. Therefore, establishment of the facility and a field trial used the facility is planned in this activity.

2)  Soil erosion control trial in Nampula

i)  Result of 2013-2014 agricultural campaign

There was no statistically significant difference of maize yield between treatments. Therefore, yield average of the all treatments was used for economic analysis. Result of the analysis is shown below.

Table 2‑58　Result of economic analysis for soil erosion control trial in Nampula 
(2013-2014 agricultural campaign)
	
	Tillage※1
	Tillage＋
Pigeon pea Mulch
	Minimum tillage
	Minimum tillage＋Pigeon pea Mulch

	Yield (kg/ha)
	3,160
	3,160
	3,160
	3,160

	Gross profit (MT/ha)
	12,640
	12,640
	12,640
	12,640

	Fertilizer (MT/ha)
	1,680
	1,680
	1,680
	1,680

	Pesticide (MT/ha)
	500
	500
	500
	500

	Seed (MT/ha)
	875
	875
	875
	875

	Transportation of crop residue (MT/ha)
	0
	1,000※2
	0
	0

	Sowing (MT/ha)
	1,000
	1,000
	1,000
	1,000

	Tillage (MT/ha)
	3,000
	3,000
	0
	0

	Weeding (MT/ha)
	3,000
	3,000
	3,000
	3,000

	Harvest (MT/ha)
	1,000
	1,000
	1,000
	1,000

	Threshing (MT/ha)
	1,000
	1,000
	1,000
	1,000

	Total cost (MT/ha)
	1,2555
	1,3555
	9,555
	9,555

	Net profit (MT/ha)
	85
	-915
	3,085
	3,085

	Soil erosion (t/ha)
	24.9
	7.5
	15.1
	0.7


※1: Conventional crop cultivation method in Nampula.
※2: In case of tillage + mulch, once collected the residue in corner of field, it is necessary to re-spread in the field after tillage
Minimum tillage＋Pigeon pea Mulch shown higher net profit and soil erosion prevention effect than other treatments. Therefore, Minimum tillage＋Pigeon pea Mulch is recommended 
ii) Result of 2014-2015 agricultural campaign

Cassava is cultivated in the 2014-2015 agricultural campaign with following treatments.
1 Tillage

2 Minimum tillage

3 Minimum tillage + intercropping with Vetiver grass

4 Minimum tillage + maize mulch
Harvest of the cassava is planned in October. However, rainy season has already finished. Therefore result of soil erosion prevention is shown below.
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Figure 2‑20  Soil erosion in Nampula (2014-2015)
Soil erosion was mitigated in all treatment compared with control (Tillage). It is considered that weed mitigate soil erosion in this agricultural campaign.
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Tillage
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Minimum tillage
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Minimum tillage＋
intercropping with vetiver grass
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Minimum tillage＋maize mulch

	Photo of weed in each treatment (12th Janualy 2015)


Yield of Cassava which is cultivated in the experimental field will be measured in October and effect of each treatment will be evaluated comprehensively with result of soil erosion control.
iii)  Soil erosion control trial in Lichinga
(d) Result of 2013-2014 agricultural campaign
Result of economic analysis (Crop: Pigeon pea) in Lichinga is shown below.
Table 2‑59　Result of economic analysis for soil erosion control trial in Nampula 
(2013-2014 agricultural campaign)
	
	Ridge※1
	Minimum tillage

	
	Without 
residue
	Incorporation 

of residue
	Without 

mulch
	Maize

 mulch
	Sunflower mulch
	Soy bean 

mulch

	Yield (kg/ha)※5
	1,052ab
	1,452ab
	823a
	1,156ab
	1,328ab
	1,678b

	Gross profit (MT/ha)
	7,364
	10,164
	5,761
	8,092
	9,296
	11,746

	Fertilizer (MT/ha)
	0
	0
	0
	0
	0
	0

	Pesticide (MT/ha)
	250
	250
	250
	250
	250
	250

	Seed (MT/ha)
	250
	250
	250
	250
	250
	250

	Transport of crop residue (MT/ha)
	0
	0
	0
	0
	0
	1,000※2

	Sowing(MT/ha)
	1,000
	1,000
	1,000
	1,000
	1,000
	1,000

	Ridging (MT/ha)
	1,000※3
	3,000※3
	0
	0
	0
	0

	Weeding (MT/ha)
	3,000
	3,000
	3,000
	3,000
	3,000
	3,000

	Harvest (MT/ha)
	1,000
	1,000
	1,000
	1,000
	1,000
	1,000

	Threshing (MT/ha)
	1,000
	1,000
	1,000
	1,000
	1,000
	1,000


	Total cost (MT/ha)
	6,500
	8,500
	5,500
	5,500
	5,500
	6,500

	Net profit (MT/ha)
	936
	1,664
	261
	2,592
	3,796
	5,246

	Soil erosion (t/ha)
	-※4
	-※4
	11.5
	3.4
	5.6
	11.4


※1: Conventional cultivation method in Lichinga.
※2: In case of soy bean residue, transportation cost is necessary to use the residue as mulching material, because soy bean is moved to outside of field for threshing.
※3:In case of without residue, it is not necessary to re-prepare the ridge. 
※4: No data. If large number of high ridge is made on contour lines, it is assumed that soil erosion almost does not occur.
※5: No significant difference between same alphabet (Tukey, α＝0.05).
In all of the minimum tillage + mulching treatments, the net profits are larger than ridge treatments. In case of the ridge treatments, the cost of ridging is large. The minimum tillage + mulching treatments are superior compared with the ridge treatments, because it can cut the cost for ridging without reducing yield.
However, the soil erosion control effect is different depending on the crop residues. Especially soy bean mulching did not show soil erosion control effect. It means the minimum tillage + mulching treatments is not sufficient for soil erosion control, if it is assumed that crop residue of previous cropping season is used as mulching material in next cropping season. 

Based on the above result, in addition to the minimum tillage + mulching, vetiver grass hedgerow and alley cropping with pigeon pea were included as a treatment of next agricultural campaign.

(e) 2014-2015 agricultural campaign
Based on the result of the 2013-2014 agricultural campaign, following treatments was set for trial of 2014-2015 agricultural campaign. Maize is cultivated in all plots.
1 Minimum tillage
2 Minimum tillage＋Vetiver grass hedgerow
3 Minimum tillage＋Pigeon pea mulch
4 Minimum tillage＋Pigeon pea alley cropping
Harvesting of the Maize is planned in the end of May. Rainy season has already finished. Therefore result of soil erosion control effect by each treatment is shown below.
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Figure 2‑21　Soil erosion in Lichinga (2014-2015)
In all of the treatment, soil erosion became lower than 20 % compared with control (Minimum tillage).
In the end of May, yield of the Maize which is cultivated in the experimental field will be measured and effect of each treatment will be evaluated comprehensively with result of soil erosion control.
3)  Agroforestry trial with Faidherbia Albida
F. albida is a leguminous tree. its phenology is the reverse of other trees. It is deciduous in the rainy season and foliated in the dry season.
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F. albida in rainy season
All of the leaves are fallen off. Maize shows vigorous growth around the F. albida
	[image: image72.jpg]



F. albida in dry season
The leaf out in their full green

	Photo: Yukihiro HAYASHI


Because of its phenology, it can grow among field crops without shading them. In addition, the leaf becomes incorporated into the soil in the form of soil organic matter. In this way, F. albida improves nutrients in soil and growth of crops.
	[image: image73.emf]
F. alba Distribution Map
Source: ICRAF


 In the Nacala Corridor surrounding area, decreasing of forest by population growth is recently concerned. Also, region which almost all of the forest had already been lost was confirmed through the field survey by the project.

F. albida exists in Mozambique also (mainly in protected area as national park). However it is difficult to found in farmer’s field. Therefore, experiment to verify adaptability of the F. albida in farmland is conducted.
i)  Germination test
Seed of F. albida usually require a relatively long time to complete germination. Therefore, in order to promote the germination, nicking and hot water treatment were tested. The result is shown below.
	Table 2‑60  Result of germination test of F. albida

	Treatment
	Germination (%)

	Control
	0

	Nicking
	28

	Soaking in hot water
	0


Seed collected by a researcher of IIAM CZns in Chokwe was used for the test. However, any untreated seeds did not germinate even one month had passed and only 28 % of Nicked seeds germinated. There is a possibility that condition of seed storage in CZNs was not good. The seed treated with hot water rapidly absorbed water, but all of the seeds rotted. From above results, nicking is recommended as a method to promote germination of F. albida.
For the first time, F. albida was introduced in IIAM CZnd PAN (Nampula) by ProSAVANA-PI. C/P of the activity (Ms. Ivete) highly interests in the F. albida, she is conducting germination test on her own as an experiment for students from university. It is expected that the activity related F. albida is continued by the C/P after end of the project.
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Germination test of F. albida implemented by Ms. Ivete
ii)  Field trial
In Nampula the seedlings were planted in experimental field of the IIAM-CZnd-PAN and demonstration fields (Maratane, Naphome, Manatho B) managed by extension workers. In Lichinga the seedlings were planted in experimental field of the IIAM-CZno-EAL. 16 seedlings were planted with 5m×10m spacing in each site. Results in April 2015 are shown below.
Table 2‑61　Survival rate and growth of F. albida
	Location
	Seedling age
	Companion
crop
	Survival rate
	Height
(cm)
	Number of branch
	Note

	IIAM CZnd PAN
	1.8 month
	Maize
	12.5%
	11.2
	1.5
	Without fence

	Maratane
	5.5 month
	Tomato
	100%
	34.7
	4.7
	Without fence. All the tomatoes were withered by heavy rain

	Naphome
	2.3 month
	Maize
	91.6%
	14.8
	2.3
	Without fence

	Manatho B
	2.0 month
	Maize
	100%
	17.6
	3.4
	With fence

	IIAM CZno EAL
	Direct seedling
	Maize
	31.3%
	8.7
	0
	With fence


In IIAM-CZnd PAN, wooden stakes were placed as marks for the F. albida. Nevertheless the plants were damaged through weeding and almost all of the plants were withered.
In Maratane, old seedlings which have 5.5 months of age were planted because of lack of young seedlings. Nevertheless the seedlings showed a high survival rate and good growth. However, it is considered that the result was influenced by the fact that there was no competition of solar radiation since all of tomatoes were withered by heavy rain.
Growth of the F. albida is very slow. Hence it is considered that following point is important to guarantee high survival rate.
· To establish fence for protection of the F. albida
· To select companion crop which does not shade the F. albida (Groundnut, Sweet potato etc) in first year.
· It is better to plant a seedling which has more than 3 month after germination even if the seedling is passed adequate age for planting than young seedling.
In April a high survival rate of the F. albida was confirmed in the fields, except IIAM-CZnd-PAN. From May dry season will be commenced. The monitoring of survival rate of the F. albida will be continued during the dry season to confirm if irrigation is necessary in the dry season.
(2)  Immediate issues and measures to be taken
Table2‑62　Immediate issues and measures to be taken
(To develop soil conservation technology)
	Measure
	Measure
	Assign

	
	
	J
	B
	M

	The method to measure soil erosion with plastic tank requires guard so that the tank is not stolen. However it is difficult to pay the cost of guard for IIAM after end of the Project.
	Concrete structures will be established instead of plastic tanks, in order to be able to measure soil erosion without guard.
	○
	
	○

	When existing soil erosion hazard map was prepared, vegetation and land use data were not used. Hence the soil erosion hazard map does not exactly show risk of soil erosion.
	The soil erosion hazard map will be updated with meteorological data, vegetation and land use maps collected by the Project.
	○
	
	○


(3)  Schedule of the year 5
Table2‑63　Schedule of the year 5 (To develop soil conservation technology)
	Assign
	Measure
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	Soil erosion control trial

	○
	
	○
	To continue field trial in Nampula
	
	
	
	
	
	
	
	
	
	
	Soil improvement manual

	○
	
	○
	Harvest of cassava
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Analysis of the result
	
	
	
	
	
	
	
	
	
	
	

	Others

	○
	
	○
	Rehabilitation of the field
	
	
	
	
	
	
	
	
	
	
	Rehabilitated field

	○
	
	○
	Preparation of soil erosion hazard map
	
	
	
	
	
	
	
	
	
	
	soil erosion hazard map


	○
	
	○
	Support for soil erosion prevention trial and agroforestry trial implemented by C/P
	
	
	
	
	
	
	
	
	
	
	


2.6 Activities related to Output 4:
Appropriate cultivation technology for Nacala Corridor is developed

2.6.1 To select appropriate crops/cultivars (Activity 4-1)

(1)  Progress of the activity

1)  Multi-location trail
Soybean has attracted increasing attention as a cash crop while subsistent maize production is the first priority for smallholder farmers along the Nacala Corridor. In this activity 4-1, we have attempted to develop a management practice for smallholder farmers to harmonize the production of soybean as an income resource and maize for their consumption. On this purpose, we have repeated multi-locational trials along the Nacala Corridor for the maize-soybean intercropping system, and evaluated the system in terms of both agronomic and socioeconomic aspects.
In the 3rd year, we have summarized the results of on-station trials regarding the maize-soy intercropping systems, and then started farmers’ participatory trials to assess the profitability of this cropping system at the village level.
i)  Summary of on-station trials-Evaluation of Soybean-Maize intercropping systems
The evaluation of maize-soy intercropping systems along the Nacala Corridor can be summarized as follows based on the results of the multiple on-station trials.
Intercropping (simultaneous planting of 2 maize: 3soybean strip allocation) a locally recommended and early maturity cultivar of maize, cv. Matuba, and a medium maturity cultivar of soybean (TGX-1937-1F or the locally registered name, Olima) can provide advantageous productivity over the respective monocropping systems in terms of the land equivalent ratio (LER) across wide-range of agro-environments in the Nacala Corridor. The LER values are particularly large in the drought-prone and low-N input environments (Fig. 2-22).
On the other hand, the advantage of the intercropping system is minimized (1) when the adjacent maize yield becomes greater such as with increased fertilize application rates, (2) when the early-maturity soybean is used that has a synchronized cropping cycle with maize and (3) when the soybean planting is delayed against maize. All of these factors greatly suppress the subordinate soybean growth and yield due to the severe competition with maize. 
Since the maize-soy intercropping system is particularly advantageous against the monocropping systems in the drought-prone and low N-input field environments, the system can be concluded as a suitable technique to the rainfed upland fields in the northern region of Mozambique where those field conditions are widely extended.
A part of the results from this activity was published by a counterpart (Mr. Boina, G.) at 11th African Crop Science Society Conference held in Entebbe during the period of 14-17Oct, 2013. This kind of conference presentation should be further recommended as for the capacity building of the counterparts at any given opportunity. Apart from this presentation, the following publications have been achieved from this activity in the 3rd year term.
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Figure 2‑22  Relative yields and LER as affected by maize yields in monocropping system 
*The 23 experimental results were dotted with different planting timing, fertilizer application rates and cultivars. At the fields with high maize yields, the LER values tended to be lower due to sever growth suppression of soybean. The LER values are calculated as the sum of relative yields of maize and soybean to those in the monocropping systems.
(Publication Lists regarding the Activity 4-1)
Tsujimoto et al. (2015) Performance of Maize-Soybean Intercropping systems under various N application rates and soil moisture conditions in Northern Mozambique, Plant Production Science Vol. 18(3), in press.
Boina et al. (2013) Effect of maturity types and planting dates of soybean on the performance of maize/soybean intercropping systems in the northwestern region of Mozambique. 11th African Crop Science Conference (held in Entebbe, Oct2013)
Tsujimoto et al. (2013) Development of maize/soybean intercropping system in the northern Mozambique. 1. Drought mitigation for the soybean growth as intercropped with maize, 236th CSSJ Conference, p66-67.
Ito et al. (2013) Development of maize/soybean intercropping system in the northern Mozambique. 2. Effect of intercropping system on the soybean nodulation
236th CSSJ Conference, p68-69.
ii)  Start of the participatory farmers’ trials
Based on the result of on-station trials at multiple IIAM stations for two precious years, farmers’ participatory and on-farm trials were started to evaluate the maize and soybean production systems from the 3rd year. The trials sites were located at three different agro-environmental sites, i.e., Murimo village (Gurue Zambezia), Lumbi village (Zimbunila, Niassa), and Muriaze village (Rapale, Nampula). The objective of the on-farm trial is to evaluate the management practices not only with agronomical parameters but also with socio-economical parameters so as to identify the adopting conditions and appropriate cropping systems (Activity 4-5) to use the e soy-maize intercropping system. 
(2)  Immediate issues and measures to be taken
None.
(3)  Schedule of the year 5
None.
2.6.2 To develop appropriate seed production system (Activity 4-2)

(1)  Progress of the activity

This activity corresponds to C05-TP05.1, R4 “Local materials are recovered and seed banks are organized” in the Technical Plan of Embrapa. It is planned the construction of seed banks and the demonstrations of seeds (+ products) in fairs.

Using the fund of PIAIT, Embrapa has invited IIAM staff to Brazil and provided a training course in Embrapa-Soja and Embrapa-Trigo to study about the institute-responsible basic seeds and the construction of the seed system. Other technical trainings for the treatment of seeds of potato, soybean, rice and common bean were provided by some institutes of Embrapa. Construction of seed storage is planned as a content of new infrastructure.

(2)  Immediate issues and measures to be taken

Table 2‑64　Immediate issues and measures to be taken
(To develop appropriate seed production system)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	The causes why farmers of Mozambique can not access good seeds/seedlings are not clear.
	Present conditions and problems of the seed production system of Mozambique shall be comprehended.
	
	
	〇

	Mechanisms how to utilize the achievements of training in Brazil are not clear.
	Necessary measures will be discussed for utilization of the achievements of training in Brazil, in consideration of the present conditions in Mozambique, with MINAG involved.
	
	〇
	〇


(3)  Schedule of the year 5
Table 2‑65　Schedule of the year 5
(To develop appropriate seed production system)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	
	○
	○
	Information on seed production and distribution systems in Mozambique will be obtained and analyzed with MINAG to extract problems to be solved.*
	
	
	
	
	
	
	
	
	
	
	

	
	○
	○
	Effective schemes will be elaborated and proposed in collaboration with MINAG to utilize the achievements of training in Brazil.*
	
	
	
	
	
	
	
	
	
	
	


*depends on the plan of Embrapa.
2.6.3 To select appropriate microorganisms for leguminous and other crops (Activity 4-3)

(1)  Progress of the activity

Improvement of physical and chemical properties of soil is expected with use of soil microorganisms such as nodule bacteria and mycorrhizal fungi. In this activity, potential of indigenous microorganisms will be more enhanced and the effectiveness of technologies with exogenous microorganisms will be evaluated.
1) [image: image132.emf]
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 Observation of root nodules in fields
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In May 2014, observations were made at the Lumbi community in Niassa Province, where one of the multilocation trials of maize-soybean intercropping has been implemented. Nodules were observed in roots of all collected soybean plants, but the number was small in most of the plants. The nodules were featured to be black colored and empty only with shell in many plants (Upper photos). This seems to be attributed by the late maturity stage of soybean plants at this observation, when translocation of photosynthetic carbohydrate has stopped and the nodules have exhausted it. Nodule separation, image capture of the arranged nodules and DNA sampling for the analysis of nucleotide sequence of the nifD gene were made by the methodologies established in these two seasons. Most of the farmers are cultivating common bean in mono cropping or delayed cropping with maize. Some of green plants of common bean were taken and observed the root nodules. They were less abundant and small in size as compared with soybean nodules (bottom photos).
At the Murimo and Namiope communities in Zambezia Province, soybean plants were already harvested in most of the farmers’ field. In this limited observations with remaining individuals, however, none of root nodules were found. 
[image: image134.jpg]


At the Muriaze community in Nampula Province, some plants were showing a symptom of virus disease observed also in Lichinga and Gurue. It is noted that these virus-infected plants had root nodules presumably with nitrogen fixation activity. They were with matured dried pods, but also concurrently with green leaves probably having active photosynthesis. This may allow the maintenance of high activity of root nodules through the supply of photosynthesis from green leaves, although the plant had reached at maturity. 
2)  Genetic diversity of nodule bacteria in soybean plants
Leguminous plants host symbiotic bacteria (rhizobia) in their root nodules. The root nodule bacteria are supplied of carbon from the host plant and they can fix air nitrogen by a unique enzyme, nitrogenase, to contribute the N nutrition of the host. In tropical and sub-tropical infertile soils, legume crops are estimated to fix around 20 to 80 kg of N per year. In the project sites alongside the Nacala Corridor, information on the genetic diversity of nodule bacteria in soybean would be utilized for the development of an appropriate technology of rhizobium inoculation.

In the 2013/2014 season, from multi-location field experiments on cropping system and fertilization, soybean root nodules were collected at five experimental fields differed in agro-environments, say, Lichinga, Mutuali, Mutequlese, Ruace and Muriaze. Genetic diversity in nodule bacteria was estimated by the analysis of nucleotide sequence in some parts of bacterial DNA. Procedures are described as below.
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The collected root nodules were squeezed and dried on a FTA Plant Card in individual spots to get and restore stable DNA specimen on the cards, which were brought to Japan for further analysis. Some parts of the DNA were PCR-amplified with use of the primers of nifD-70F and nifD-904R for nifD gene, and 16S-F and 23S-R for ITS region. Nucleotide sequences of the amplified products were directly read and analyzed by BLAST to identify the DNA-level similarity with those of known nodule bacteria.

As estimated with the similarity of nucleotide sequence in nifD gene and ITS region, most of the nodule bacteria on soybean plants in the Nacala Corridor were genetically very close to Bradyrhizobium elkani. The second major group was Bradyrhizobium sp., i.e., not yet well identified. These species seem to be associated with nodule bacteria of Vigna species (cowpea etc.). Very less soybean nodules had similarity with B. japonicum and B. yuanmingense. Therefore, it is possible to optimize symbiotic bacteria in soybean root nodules by inoculation of exogenous bacteria strains, for example from neiboring countries or Brazil. This would lead to the improvement of the soybean productivity through the enhancement of biological nitrogen fixation (BNF) and yield.
 SHAPE  \* MERGEFORMAT 



In the 2013/14 season, multi-location trials have been implemented in on-farm. Among those, soybean root nodules were taken at 4 sites around Gurue, say, Mother field and two Baby fields (EF and PR) in G1 village, and Mother field in G2 village. Nodules were treated and analyzed for genetic identification with the same methods as previously described. Results are shown with the dendrogram above. Nodule bacteria from most of the on-farm fields around Gurue were associated with G1b group. However, some had more similar nucleotide sequence with G1a, which would be B. elkanii USDA76. As farmers do not apply any inoculation of Rhizobium for soybean in this season, the fields where USDA76 was found had an experience of inoculation of this strain in the past.
Table 2‑66  Variation in nifD gene of soybean nodule bacteria collected from fields of on-farm experiment in Lichinga as well as their history
	　
	Group of nifD gene
	　
	Field history of cultivation

	Field
	G1a
(Bradyrhizobium elkanii USDA 76)
	G1b
(Bradyrhizobium sp. Day 16)
	G2a
(Bradyrhizobium sp. Tc 11
	Bradyrhizobium japonicum SEMIA 5079
	　
	2013
	2012
	2011
	2010

	Mother
	2
	
	5
	
	
	sole CB
	F
	F
	F

	Baby 1
	19
	2
	
	
	
	sole MZ
	SP
	MZ/CB
	sole SB

	Baby 2
	
	
	7
	
	
	sole SP
	sole MZ
	sole MZ
	sole MZ

	Baby 3
	
	
	10
	
	
	sole MZ
	MZ/CB
	sole CB
	F

	Baby 4
	
	
	12
	
	
	sole CB
	sole MZ
	sole CS
	sole CB

	Baby 5
	
	6
	
	1
	
	sole MZ
	sole CB
	sole MZ
	sole SB

	Baby 6
	1
	1
	6
	1
	
	F
	F
	F
	F

	Baby 7
	
	6
	3
	
	
	F
	F
	F
	F

	Baby 8
	4
	　
	　
	6
	　
	SB
	MZ/CB
	MZ/CB
	MZ/CB

	Collected on 15 and 16 May, 2014
	F: fallow, CB: common bean, MZ: maize, SP: sweet potato, SB: soybean, CS: cassava


The diversity in nifD gene of soybean nodule bacteria from on-farm fields in Lichinga in the 2013/2014 season is presented in the table below, where histories of the fields are also indicated. In fields where no soybean had been cultivated for 4 seasons (Baby 2, 3, 4 and 6), higher percentage of the bacterial strains was identified to be in the group of G2b (Bradyrhizobium sp. Tc11). In the Baby field 1, most of the strains had the sequence unique to the G1a (B. elkanii, USDA76) which would be the consequence of the past inoculation experience. The Baby 8 field might have received the inoculation of B. japonicum SEMIA 5079 in the 2012/2013 season.

In the 2013/2014 season, root nodules were collected from fields of the inoculation experiment prepared by the Embrapa team. The nodule bacteria were also genetically identified by the same DNA analysis and the results were used to know whether the inoculated bacterial strains are actually making nodules in roots of soybean plants. Squashed nodule samples were taken from two inoculation experiments, implemented in Muriaze (near PAN) and Lichinga (EAL), but the FTA cards used for the Muriaze samples were unfortunately lost during the transport to Japan. Thus the analytical results were obtained from the experiment in Lichinga, where the cultivar of BRS Jiripoca was used with 8 treatments as indicated in the below table, say, T1: control (no inoculation, no fertilization), T2: N fertilization (200 kg N ha-2), T3: Azospirillum inoculation, T4-T8: Rhizobium inoculation.

As the results shown in the table below, inoculated bacteria did formulate nodules of only in T4 (inoculated with B. japonicum SEMIA 5079) and T5 (with B. diazoefficians SEMIA 5080) among 5 inoculation treatments. It was found that nodule bacteria of the G1a group were dominant in other treatments regardless of Rhizobium inoculation. There would be competition between exogenous inoculated bacterial strain and indigenous ones, and presumably the indigenous Rhizobium was superior and successful to make nodules in roots of soybean plants in high probability. At least in the EAL field of Lichinga, the inoculation technology of alien strains of Rhizobium would bring limited results.
Table 2‑67　Diversity of nifD gene of soybean bradyrhizobia in the inoculation test field of IIAM Lichinga station

	Treatment
	Group of nifD gene

	
	G1a
(Bradyrhizobium. elkanii USDA 76)
	B. japonicum
SEMIA 5079
	B. diazoefficians
 SEMIA 5080

	T1
	No treatment
	18
	
	

	T2
	N 200 kg/ha
	18
	
	

	T3
	Azospirillum
	18
	
	

	T4
	B. japonicum SEMIA 5079
	7
	10
	

	T5
	B. diazoefficians SEMIA 5080
	
	
	17

	T6
	B. elkanii SEMIA 587
	17
	
	

	T7
	B. elkanii SEMIA 5019
	17
	
	

	T8
	B. japonicum USDA 110
	18
	　
	　

	
	Sampling  date, April 17, 2014
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Effect of Rhizobium inoculation on the soybean N nutrition was evaluated by the N content in leaves. As in the figure (left), leaf N content was relatively higher in T5 plants, where nodules were made by the inoculated bacterium (SEMIA 5080). For soybean plants in T4 treatment having nodules partially with the inoculated bacterium (SEMIA 5079), leaf N content was low, however. Generally, soybean plants with nodules of indigenous rhizobium bacteria had low N content in leaves, whereas T2 plants applied chemical N fertilizer accumulated more N in leaves.

Dependency on air nitrogen of soybean plants was estimated with δ15N value, lower of which means higher dependency of air N. The results (left figure) shows no clear relationship between N content and δ15N,

Yield was increased by the Rhizobium inoculation as compared with control (T1), 594±204 kg ha-1. Among the 5 inoculants, SEMIA 5079 (T4) was the most yielded, 1146±259 kg ha-1, followed by SEMIA 5080 (T5) as to be 1056±220 kg ha-1. 

From the above results, it is concluded that the inoculation of Rhizobium strains of SEMIA 5079 and SEMIA 5080, both for soybean in Cerrados, Brazil, was effective in terms of yield increase through enhancement of nodulation, at least for the cultivar BRS Jiripoca also from Brazil. In case of inoculation of other strains or with no inoculation, indigenous Rhizobium, like USDA 76, was superior to make nodules in soybean roots. These results shall be shared with the Brazil team.

3)  Pot experiment with use of a mycorrhiza material
Incorporating of ideas of IIAM, a pot experiment was planned and implemented with use of mycorrhiza materials at a screen house in PAN. Outline of the experiment was as below.

· Soil was taken from a field of PAN under fallow at least for 5 years, and put in a 10-L plastic pot.

· [image: image138.emf]
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Three cultivars of soybean were used: (1) Zamboane (TGX-1904-6F), an improved variety from IITA, (2) BRS Jiripoca, another improved variety from Embrapa, Brazil, (3) Storm, a traditional variety from Zimbabwe.

· Three treatments: (1) Control, with four replications, (2) Inoculation of Rhizobium (100 g of dried inoculant mixed with 50 kg of soybean seeds), with four replications, (3) Application of mycorrhizal material (TwinGuard, Idemitsu Kosan, Co. Ltd.), in the rate of 0.5 g per pot, with six replications.

Seeds were sown on 21st of February. Irrigated on every Monday and Friday. Finally thinned 3 plants per pot. Good growth but as shown in the picture above, plants were densely placed and no rotation of pots was attempted. Plant sampling was performed on 30th April, where shoot growth and nodulation were evaluated by the methods of IIAM and IITA. Root samples after removing nodules were kept in 50% ethanol solution for further observation of the mycorrizal infection. 
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	Washed-out roots
	Root nodules were removed after counting. Relatively fine roots were collected and put in a vial.
	Root samples were stored in 50% ethanol solution.


4)  Observation of mycorrizal spores in the soil
It is well known that mycorrizal fungi infected to the root enhance the P uptake of plants. During the fallow period, mycorrhizal fungi are dormant as spores in the soil. The potential of mycorrizal fungi can be estimated by observation of the spores in the soil, introduced of kinds of technology options.
A stereo microscope (Nobita, Micronet Co. Ltd.) was used for the observation of fungi spores in suspension of a proper fraction from soil solution. The microscope images were transmitted to a personal computer through a CCD camera. The digitized images were captured and stored as JPEG files or as AVI file by a free version of computer software named AmCap. 
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	Take appeoximately 100 g of surface soil into a plastic bag. Add the same amount of water and mix and stir them very well.
	Fungi spores are sieved out from the soil suspension with use of 3 stories of stainless mesh (500μm, 250μm, and 100μm in size).
	Firstly remove plant debris and small gravels with a sieve of 500μm.
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	With the 2nd sieve (250μm), remove coarse sands, squeezing the mud on the sieve by fingers.
	Transfer the resulted suspension to the third sieve (100μm) and wash out the fine particles. Residues contain spores of mycorrhizal fungi, 
	Take the residues and resuspend in the water. Observe the suspension on a stereo microscope.


Spores, not a fixed specimen, are floating in the water. As their specific weight is more than water, a still image of spores was observed after a minute. In the soil after pigeon pea harvest there were black-colored skewed spherical spores, whereas brown-colored globular-shaped spores from the soil harvested sunflower plants. Regarding the quantitativity of this method, the weight of soil sample and the amount of final spore-containing fraction shall be recorded, and a certain portion of the fraction shall be taken for microscopic observation. Reproducibility can be increased by repeatable captures of the image.
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	A CCD camera connected with a stereo microscope. A digital image on the screen of a PC.
	A digital image captured by the AmCap where spores of mycorrhizal fungi are observed (samples were taken from the field after harvest of sunflower)


5)  Observation of mycorrizal infection on crop roots
Soybean plants from the pot experiment with mycorrhizal material (see Section iii) and several crops (soybean, Brachiaria and maize) cultivated in the EAL experimental field were studied on infection to mycorrhizal fungi in their roots. A space of the Soil Physics Laboratory of the new Soil and Plant Analysis Building has been equipped of apparatus for the observation of crop roots, and mycorrhiza spores as well, say, a stereo microscope and CCD camera. Protocol of the root observation for mycorrhizal infection is as below.

i)  Preparation of reagents

· Solvent fot stainig solution (A): Mixture of glycerol + lactic acid + water (1:1:1), which was prepared in Japan as lactic acid might not be affordable in Mozambique.

· 0.03% (w/v) Chlorazol Black E staining solution (B): 30 mg of CBE reagent is dissolved in a minimum quantity of water and add it to solution A to make 100 mL. 

· 0.05% (w/v) Trypan Blue staining solution (C): 50 mg of TB reagent is dissolved in a minimum quantity of water and add it to solution A to make 100 mL.

· Both CBE and TB staining reagents are suspected to be carcinogenic, so special care should be taken for handling these reagents.

· 50% (v/v) glycerol solution for washing and storing of stained roots (D): Glycerol of cosmetic grade, available in pharmacies in Nampula, is diluted with the same volume of water.

ii)  Staining of roots

Fine roots were selected from the root samples stored in 50% ethanol solution, and transferred to a smaller size (10 mL) vial. One mL of staining solution B (Chlorazol Black E) was added and the root samples were well immersed. The vial was heated at ca. 80oC (or higher) in a water bath for 3 hours. Be aware of water in the bath not to be dried up.

The stained root samples were collected on a tea strainer and washed two times with D solution to remove staining solution B. The samples were stored in D solution until the microscopic observation. Used staning solution can not be discarded in sinks of the laboratory, but in berms outside the building, far enough from the intake well. 
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	Roots were taken from 50% ethanol solution.
	Fine roots were collected and transferred to a smaller vial (10 mL).
	Staining solution（0.03% Chlorazol Black E）was added and the roots were well immersed with the dye.
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	The vials were heated at 80oC for 3 hours in a water bath.
	Stained root samples were sieved by a tea strainer and washed with 50% of glycerol solution.
	Stained root samples can be stored in 50% glycerol solution.


iii)  Microscopic observation of stained roots

Stained roots were expanded on a transparent plastic tray and let them not to overlap each other with use of fine tweezers. Samples are better to be dried to reduce the light reflection which makes the image more difficult to distinguish colored parts from non-colored parts. Magnification of the microscopic observation shall be low as root samples are large enough to be seen by naked eyes. In our condition at this moment, best magnified images are obtained directly by microscope, but through a CCD camera the images in the VGA-connected monitor or in the USB-connected computer were too much magnified and not suitable to estimate the stained percentage. In the future, it is recommended to adopt the best combination of lenses for image analysis on the computer, which may allow the estimation of mycorrhizal infection. An OHP sheet printed with square grids of 1 mm or 2 mm (or a section paper) was put under the plate to overlay size scales in a microscopic image.

The CCD camera was USB-connected with a computer and digital images were captured with use of the AMCap software, the same way for observation of spores. As this software is now a demonstration version, so the captured images always have a slash inside. It was estimated that the colored part of the root is infected by mycorrhiza, and non-colored part is not infected.
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	Stained roots were taken out from the reserved solution and expanded onto a plastic tray.
	The tray was set in a stereo microscope with a grid paper under the tray.
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	An image of soybean roots before staining. Background is a grid of 1 mm square.
	An image of soybean roots after staining with Chlorazol Black E. Background is a grid of 2 mm square. 
	Same as the left. A low irradiated image.


(2)  Immediate issues and measures to be taken
Table 2‑68　Immediate issues and measures to be taken (To select useful soil microorganisms)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Results of the pot experiment with mycorrhizal material have not yet obtained.
	Share the results as soon as they obtained.
	○
	
	○

	Investigations shall be done on the mycorrhizal infection for crop roots from differed areas, of different crop species and cultivars and cropping practices.
	Root samples will be observed for mycorrizal infection by IIAM counterpart scientists.
	
	
	○


(3)  Schedule of the year 5
Table2‑69　Schedule of the year 5 (To select useful soil microorganisms)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	
	
	○
	Results of the pot experiment on mycorrhizal material will be obtained soon and shared with Japanese Team and Brazilian Team
	
	
	
	
	
	
	
	
	
	
	

	
	○
	
	Crop root samples collected from the field experiments in the 2014/2015 season will be investigated for mycorrhizal infection.
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	A manual for researchers on the investigation of soil microorganisms will be elaborated and produced.
	
	
	
	
	
	
	
	
	
	
	Soil microorganism experiment manual


2.6.4 To develop Appropriate methods to enhance the access to water resource for agricultural purpose (Activity 4-4)

(1)  Progress of the activity

1)  To investigate available water potential for agricultural activity in the project area
The detail report of water potential for agricultural purpose inside IIAM CZnd and IIAM CZno and some other branch IIAM centers were prepared and presented to the responsible C/P.

2)  To make planning and design of model irrigation system in CZnd

Two types of drip system were installed from the available material found in the country.  These are Hydroponia type which uses micro tubes (of 4mm diameter) as flow control mechanism and emitter type system which use non-pressure compensating emitter attached to lateral pipes.
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	Hydroponia type
	Emitter type


Design of model irrigation system is shown below.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



Figure 2‑23  Design of model irrigation system in CZnd
Typical set up of the two drip irrigation system is shown above.  The spacing between each dripper and the material used in the set up are different as discussed before.  Therefore, the number of drip point for each set up is very different.  Only 5 drippers per square meter is available for Hydroponia type drip set up compared to the 20 to 25dripper per square meter for emitter type set up.  Accordingly, the total number of drip point (plant) set on block 1, 2, 5 and 6 is about 2500; that of block 3 and 4 is almost double with 4,800 drip point.  This will affect the size of the area that can be covered by gravity irrigation for the two systems

3)  Evaluation of response of water distribution equality on those systems
Uniformity coefficient in both micro tube type and emitter type (non-pressure compensating emitter) had been measured. In micro tube type, at the plots of 7m x 15m, the uniformity coefficient had reached to 85%. This fills standard of drip irrigation system by FAO. But it turns out to be cleared that the uniformity coefficient will decrease heavily in case more water is necessary to be distributed to larger plots. In emitter type, at the plots of 30m x 30m, the uniformity coefficient had been kept at 72.5%, which is considered as an appropriate level. Both types are verified that they are technically effective system in applying to a small farmland around 0.1ha.

4)  Evaluation on response to appropriate cropping system with those systems from a view    point of cost and benefit 
On behalf of exhibiting gravity-drip-irrigation method, 1st experiments had been implemented during March and September in 2014.   

The experiment on drip irrigation method had been implemented by IIAM researcher, Eng. Ragu. And vegetable cultivation in that experimental field and cost-benefit analysis had been implemented with the collaboration of a JOCV Mr. Gibo. 
In the 1st experiment, Tomato, Pepper, Egg plant, Onion and Cabbages had been planted. Based on the results of yields and sales, it had been evaluated whether they were suitable or not for those systems from a view point of the “ease of cultivate” and “profitability”. And based on the study of the profitability of each crop, simulation of cropping pattern is being conducted.
①Selection of products
“Ease of cultivate” has been evaluated in three grades considering a required soil fertility, sensitivity to replant failure and work volume. “Profitability” has also been evaluated in three grades considering a unit price, annual cultivatable frequency and demand. Even some products were not cultivated in the 1st experiment, they have been added to the study utilizing general evaluation in the guidelines. 

The results of study are shown in table below

Table 2‑70　Profitablitiy of each products in the system
[image: image104.emf]Average

Soil fertility

demand

Monoculture injury

Workload

Average

Unit value

Annual cultivatable

frequency

Market demand

Tomato

2

2 1 2

3

3 2 3 Fruit vegetables・Solanaceae

Pepper

1

1 1 1

3

3 2 3 Fruit vegetables・Solanaceae

Eggplant

1

1 1 1

2

3 1 1 Fruit vegetables・Solanaceae

Cabbage

2

3 1 3

2

1 2 2 Leafly vegetables・Brassicaceae

Onion

3

2 3 3

2

1 2 3 Root/Bulb vegetables・Liliaceae  

Okura

2

3 1 2

2

2 2 2 Fruit vegetables・Malvaceae 

Cucumber

2

2 1 2

2

3 2 2 Fruit vegetables・Cucurbitaceae

Lettuce

2

3 1 3

2

1 3 2 Leafly vegetables・Asteraceae

Couve

2

3 1 2

2

1 2 3 Leafly vegetables・Brassicaceae

Carrot

2

1 3 3

2

3 2 2 Root/Bulb vegetables・Liliaceae  

Garlic

3

2 3 3

2

3 1 2 Root/Bulb vegetables・Liliaceae  

Green beans

1

2 1 1

2

3 2 2 Fruit vegetables・Leguminosae

Classification

*Definition of the points

   Soil fertility demand - needs very fertile soil :1, needs fertile soil :2, doesn’t need fertile soil :3.

   Monoculture injury   - easy to occur :1, likely to occur :2, unlikely to occur :3.

   Workload               - needs to harvest many times :1, needs to harvest several times :2, needs to harves a few times :3.

   Unit value             - less than 20 MT :1, from 21 MT to 29 MT :2, more than 30 MT :3.

   Annual cultivatable frequency   - less than two times/year :1, three - four times/year :2, more than five times/year :3.

   Market demand      - maketable rate less than 60% :1, 61 - 89% :2, more than 90% :3.

Crop

Profitability Facility of crop


Among fruits and vegetables, Tomato results well among fruits and vegetables, and Onion and Garlic result well among root crops. Oppositely Egg plants is not suitable among fruits and vegetables. That is because of low profit by decreasing number of harvest due to long term cultivation period and low demand in Nampula market. It is necessary to cultivate root crops to prevent from replant failure by contiuning to sell fruits and vegitables which have high unit price. But it comes to be more difficult to cultivate root crops because it could have root rot in platnts in the rainy season. It requires close attention to the cultivation period of root crops. On the other hand, introducing leafy vegetables improves profitability by increasing number of annual cultivation.

In accordance with these results, appropriate cropping system would be as follows; High profitable crops such as fruits and vegetables are cultivated mainly while complementarily mixing leafy crops and root crops to avoid replant failure.
②Simulation of cropping patterns
As above shows, providing triple cropping a year (fruits and vegetables + leafy crops + root crops) as a standard pattern and adding various patterns such as 2times fruits and vegetable + leafy crops or root crops, or 2times fruits and vegetables + fallow period or leguminous cultivation, estimated profitability will be shown. 
5)  2nd trial
Among fruits and vegetable, Tomato, Pepper and Cucumber are to be cultivated excluding Egg plants which had low demand in the market. As complementary crops, Lettuce and Couve are to be cultivated excluding root crops because it is to be rainy season. Additionally, Green beans as a leguminous plat are to be introduced.
(2)  Immediate issues and measures to be taken

Table 2‑71　Immediate issues and measures to be taken
(To repair existent installation/equipment)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Poor quality of water from borehole
	· The first tank (Tank set at 3m) that receives water directly from borehole shall be used as settling basin.

· Never use water from this tank for irrigation.  

· Frequent cleaning of the filter 
	
	
	○

	Conducting Performance evaluation of the system
	Continuous production of vegetable and conducting economic analysis and efficiency of the system
	
	
	○


Performance evaluation of the system shall be examined.  The evaluation shall include profitability and efficiency of the system. The profitability of the system can be determined through the investigation of the continuous production of crops per season or year and calculating the net profit that can be got achieved within the expected life span of the system which is estimated to be 3-4years if managed well.  Efficiency of the system can be determined from the view point of the amount of water consumed per unit of production.  The efficiency can also be compared with other irrigation system which can be set up or estimated from other existing irrigation system.

(3)  Schedule of the year 5
Table 2‑72　Schedule of the year 5
(Performance evaluation and uniformity coefficient)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Conducting Performance evaluation of the system
	
	
	
	
	
	
	
	
	
	
	


2.6.5 To develop appropriate cropping systems (Activity 4-5)

(1)  Progress of the activity

1)  Multi-location trial
The activity 4-1 demonstrated advantageous effect of intercropping the locally recommended cultivar of maize (cv. Matuba) and the newly-released cultivar of soybean (cv. Olima) against the respective monocropping systems particularly in the drought-prone and low N-input fields that prevail along the Nacala Corridor. However, prior to the technical transfer of this practice, farmers’ own trials are inevitable so as to understand any difficulties and improvement when adjusted to the local conditions.
Therefore, in the 3rd year, we have commenced the farmers’ participatory trials in which both agronomical and socio-economical analysis should be conducted to identify the local conditions to adopt the maize-soybean intercropping system. We have selected three sites where socio-economic dataset have been accumulated. At each site, one Mother field was established as a kind of demonstration field and followed by multiple baby fields that are under the farmers’ own management practices.
We have obtained 30 and 45 participatory farmers in the seasons of 2013-3014 and 2014-2015, respectively. The farmers are highly motivated and cooperative to the project at all the sites, The tentative result in 2013-2014 demonstrated the LER values above 1 that indicate the advantageous productivity with the intercropping system at all the Mother fields. On the other hand, the LER values were mostly above 1 but highly varied in the Baby fields as associated with unstable grain yields of maize relatively to the results in on-station trials and Mother fields. Therefore further data accumulation is required to understand the degrees of superiority of the intercropping system at various on-farm conditions. The result of on-farm trials was presented by a counterpart at the Field day of IIAM CZnd held in Apr2015.
[image: image105.emf]
Planting activities at Lumbi, Niassa (left) and Murimo, Zambezia (right).

Many farmers cooperated to the experiments.
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Figure 2‑24  Land equivalent ratio (LER) at baby fields
○ and ● indicate the results at the Lumbi village and Murimo village, respectively

In the 4th season, we shall summarize the results of 2-year on-farm trials to elucidate the determinant factors of the yields of soybean and maize and the LER values in the intercropping system. Based on these results, we shall identify the field conditions where the intercropping system is beneficial and adoptable to the local farmers. 
As one and important aspect of the field conditions, we have proceeded the soil analysis of the baby fields. So far, we have identified that the soil properties of baby fields within these two years greatly differed such as pH (H2O), total carbon contents, cation exchange capacity (CEC), and Bray1P in ranges of 5.6-7.0, 5.6-46.6 g kg-1, 2.8-24.3 cmol kg-1, and 1.2-168.6 mg kg-1, respectively. Quantitative analysis shall be conducted how these variation in soil properties affect the yield of maize and soybean and the LER of the intercropping system in the local farmers’ fields. Additionally, in a collaborative analysis with a socio-economic survey, conditions of the technology adoption shall be elucidated both in terms of productivity of the technique and within the respective farmers’ management systems. In this process, farmers’ own opinions shall be also taken in the discussion at the end of the trials.  

-On-station training and technical transfer-
Throughout the activities 4-1 and 4-5, we have repeated the on-site trainings for the capacity development of IIAM counterparts to evaluate crop growth together with a fundamental lecture on crop physiology by using the field manual. Quantitative measurements of crop growth are fundamental approach to effectively develop management practices such as the selection of cultivars and fertilizer recommendation suitable to the given environments. The technical transfers have been successfully proceeded so far, and they currently manage the measurements on their own. The next challenge is how to firmly establish these transferred techniques in the respective IIAM stations. Firstly, the IIAM counterparts should continue these measurements on their own experimental fields even after the end of the project. In a long term, capacity building of the individual human resources are required so that they can physiologically analyze and utilize the field data. To do so, we can further support the counterparts to apply any opportunities studying abroad such as Abe-Initiatives.    
[image: image107.emf]
On-station training for the crop growth evaluation; Measurements of the canopy coverage and plant heeight in the left and right, respectively.
2)  Crop manual

After the Workshop on Crop manuals held in September 2012, manuals on Soybean, Groundnut, Sorghum, and Potato were drafted by Mr. Boina, Mr. Muitia, Mr. Mutaliano, and Mr. Martinho, respectively. Then these manuals were reviewed by appointed researchers of IIAM but not yet finalized. 
In Mozambique, there are several crop manuals such as, ‘Fichas Tecnicas de Culturas’ published in October 2010 by IIAM and Eduard Mondlane University and ‘Manual do Extensionista’ published in September 2010 by MINAG. In addition to these manuals, many crop manuals were displayed at the 5th annual meeting of PIAIT (Platform of Agricultural Research in Mozambique). Uniqueness of manuals prepared by ProSAVANA PI will be necessary, for example, more detailed manuals for specific target areas.
A meeting to discuss on crop manuals was held at IIAM-CZnd in Nampula on 12 March 2015 with an expectation from the point of view by extension people in coordination between ProSAVANA-PI and –PEM.. Ms.Ivete, Ms.Jacinta, Mr. Mutaliano, and Mr. Colial were participated from IIAM, and Mr. Higino from DPA. Because the responsible person for the groundnut manual, Dr. Muitia, was sick and unable to attend the meeting, only the sorghum manual was discussed at the meeting.
Opinions and comments raised at the meeting were as follows. Figures and photos are necessary to explain the contents (current version has no figures and photos).When mentioning the size of farmers, it is necessary to use the same technical terms as ProSAVANA-PD. It is necessary to show the time of top dressing and harvest in an intelligible manner. It is better not to show the cost of cropping because it is variable, but only to show necessary materials and inputs. Cropping calendar should start not from January but from October that is the start of the cropping season.
These opinions and comments were shared with the other authors and IIAM-HQ that is now independently analyzing these four manuals. As for the manual for groundnut, discussion will be done as the same as for sorghum after Dr.Muitia gets better.
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Meeting at CZnd
(2)  Immediate issues and measures to be taken
Table 2‑73  Immediate issues and measures to be taken
(To develop appropriate cropping systems)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Multi-location trial

	Multi-lateral collaboration to extend this on-farm trials.
	Collaboration with the ProSAVANA-PEM, MINAG Extension Services, NGOs, and Universities shall be strengthened on the farmers’ participatory trials at each site. In Lichinga, the co-operation of the on-farm trial has been prepared with Lurio University from the next season.   
	○
	○
	○

	To firmly fix the transferred techniques of experimental management and field observations to the counterparts.
	Support of the continuous field experiments by the IIAM counterparts on their own. Support to the IIAM counterparts to apply any opportunities studying abroad.  
	○
	○
	○

	Crop Manual

	No meetings were so far held to discuss about crop manuals with DPA in Lichinga.
	Mr. Carolino will contact to DPA. If it is difficult to have a meeting, he will at least collect comments from DPA.
	○
	○
	○

	Embrapa also has a plan to prepare crop manuals.
	To avoid duplication, they are to prepare manuals for other crops than the four crops that are already on the way.
	○
	○
	○

	Contribution of IIAM-HQ is planned but has not started yet.
	We should give them deadlines.
	○
	○
	○


(3)  Schedule of the Year 5
Table 2‑74  Schedule for the second half of Year 5
(To develop appropriate cropping systems)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	Multi-location trial

	○
	
	○
	Collection of yield data and summary of the results on the 2014-2015 on-farm trials.
	
	
	
	
	
	
	
	
	
	
	1.Annual report

2. Field operation and observation manual

	○
	
	○
	Discussion with the IIAM counter parts and participatory farmers on the 2014-2015 trials.
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Summary of the 2-year on-farm trials
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Final discussion with the IIAM counterparts on the 2-year field experiments.
	
	
	
	
	
	
	
	
	
	
	

	Crop Manual

	○
	○
	○
	Finalization
	
	
	
	
	
	
	
	
	
	
	Crop manuals Ver.1

	○
	○
	○
	Publish and distribution
	
	
	
	
	
	
	
	
	
	
	


2.7 New agricultural technology developed / validated is implemented in the demonstration units. (Output 5)
2.7.1 To select pilot farms and to establish demonstration units for crop / livestock (Activity 5-1)
(1)  Progress of the activity
The Brazilian side is in charge of this activity, but there is no progress so far. The Brazilian side explained that it shows an activity plan for the output 5 by September in the Monitoring Meeting held on May 2014, but there is no concrete action as of now. 

(2)  Immediate issues and measures to be taken

Table 2‑75 Immediate issues and measures to be taken
(To select pilot farms and to establish demonstration units for crop / livestock)

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	No activity started
	Waiting for Brazilian decision. PDM will be revised according to necessity.
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑76　Schedule of the year 5
(To select pilot farms and to establish demonstration units for crop / livestock)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	○
	○
	Waiting for Brazilian decision. PDM will be revised according to necessity.
	
	
	
	
	
	
	
	
	
	
	


2.7.2 To organize technology transfer activities (seminars, field days, etc.) on the demonstration units for farmers (Activity 5-2)
(1)  Progress of the activity

Although basic situation is same as “2.7.1”, it is planned that various activities for extension are included in this activity, providing the Brazilian side can not establish demonstration units. Those activities are explained below, while more extension activities under linkage with ProSAVANA-PEM are planned and they are explained in “2.7.3”.

1)  Field Day of IIAMCZno (Lichinga)

April 18, 2014 was Easter of Christianity and was a national holiday in Mozambique. Field Day of IIAM-CZno was organized on the day, but it was carried out as planned. Although it was cold with a light rain occasionally, the field day was organized successfully with many visitors. Field trials were explained to visitors. Activities of Embrapa, CIP, IIAM, etc. were also exhibited in a barn as posters.

Embrapa mainly explained their field trials. A student of Lurio University who was taking charge of the inoculation examination of root nodule bacteria explained his trail. It was regrettable that there was almost no presence of a Japanese team. Although there were few field trials done in EAL and preparation time was insufficient, information dissemination for the result of ProSAVANA-PI activities is very important. The methods of advertisement are taught by Embrapa or international organizations.
2)  Field Day on the demonstration units for superior varieties and soil improvement technology in the PI/PEM corporation projects
The field days were held in 3 projects sites for superior varieties, namely model 2, 3 and Muriaze, and in the demonstration units for soil improvement technology, Zonas Verdes (Namuatho B). Through the field days (held in the 4 sites for 3 days), we recognized that Mozambique government officials regarded the field days as the opportunities to transfer high quality techniques to farmers. In Nampula province, the director for extension activities participated in the field days. In particular, he was busy for preparing the visit of the Minister of Agriculture, but joined in UFF field day in the model 3. In Niassa province, the DPA director participated in the field day. The summary is shown below.

Table 2‑77　Outlines of Field Day on the demonstration units of superior varieties and soil improvement technology in the PI/PEM corporation projects
	Location/ Purpose
	Date
	Participants
	Contents 

	Nampula city, Zonas Verdes (Namuatho B）;
Nampula district Muriaze village
Objective: To facilitate interactions among farmers in Namuatho B and Muriaze village, and provide them new knowledge.
	14 April
	Approximately 50 participants. Among them, people directly related to the PEM project were
・17 farmers (female 4, male 13): association members at the demonstration units and famers in the neighboring PITT

・10 extension workers for the green belt in Nampula city

・3 SDAE extension workers 
	· Variety trials for sweet potato, intercropping of cassava and beans, intercropping of maize and peanuts, variety trials and fertilizer experiments for maize, poultry housings and so on.(PITTA by SDAE)
· Intercropping of cassava and peanuts, superior varieties, intercropping of soybeans and maize, farming records(PI/PEM)

	Meconta district UFF agricultural cooperatives

Objective: To disseminate superior varieties and stripe seeding methods to associations that ship peanuts to UFF in order to increase the shipment quantity of peanuts.

	16 April
	Approximately 70 participants. Among them, people directly related to the PEM project were
・50 famers: UFF corporative members and neighboring association members at Model 3

・4 SDAE extension workers 
	· Intercropping of cassava and peanuts, superior varieties, comparisons with conventional methods, appropriate drying methods of postharvest plants(PI/PEM)

	Lichinga District Lussanhando

Objective: To introduce superior varieties and cultivation methods to Lusanhando community members
	21 April
	Approximately 70 participants. Among them, people directly related to the PEM project were
・40 famers: 2 associations at Model 2 and associations at the demonstration units 
・3 SDAE extension workers 
	· Comparison tests for soybeans, potato, maize and kidney beans 

· Soil fertility enhancement (pigeon peas and maize) (PI/PEM)


i)  Demonstration units for soil improvement technology (Zonas Verdes (Namautho B)) , and for superior varieties (Muriaze)
In Zonas Verdes (Namautho B), Ms. Clarind, who is the C/P of PI, explained about fertilization techniques at the demonstration units. In the demonstration units, there are poultry farms, and participants were interested in the use of poultry manure. They asked several questions about the poultry manure and the amount of its application. 

In the demonstration units of Muriaze, the leader of ANM (Association) explained about what they have learned in the demonstration units to the participants. Since seeds of improved varieties were introduced in peanut production, the production amount has increased than before. Furthermore, famers can save time for weeding when using strip seeding methods. Therefore, the leader explained these improvements to the participants. The participants on the field days had positive opinions for these instruments, and recognized the importance of intercropping for household farming in order to utilize land effectively and produce a variety of agricultural products. In addition, they understood that the introduction of superior varieties and weeding can improve the productivity. In the Muriaze demonstration units, the field day was filmed for local television programs. Amancio, who is the leader of the association, was interviewed as the representative of IIAM and Kuwahara chief advisor was interviewed as the representative of ProSAVANA by the television reporter. At the end of the field days, people related to ANM association expressed their appreciation for the projects thought their singing and dancing, and handed a letter of appreciation to the project team. The content of the letter is shown below.（see the attached document 1）.

· Appreciation for the extension activities of new agricultural techniques 

· The history and current situations of the association

· Request for additional assistances for agricultural production activities (For instance, bank financing, the introduction of milling machines, the construction of reservoirs and so on)
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	Namautho B:　An extention worker showed orange sweet potapoes to the participants. 
	Namautho B:　Clarinda, who is an IIAM researcher, explained about the fertilizer experiments. 
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	Namautho B:　The participants visited the field managed by a supervisor in Zonas Verdes that is next to the PITTA field. 
	The leader of Muriaze ANM explained about what they have learned through activities in the demonstration units to the participants.


ii)  Field day of UFF agricultural cooperatives in Meconta district
Firstly, the content of the exhibition was explained under trees. And then, UFF members and extension workers have explained several advantages of introduced agricultural techniques. For instance, they explained that the use of superior varieties can increase the yield, and weeding time will be shortened by using stripe seeding methods. Additionally, the participants visited the fields, which apply conventional methods like broadcast seeding, and extension workers explained the differences with the newly introduced agricultural techniques in the projects. 

	[image: image113.jpg]



	[image: image114.jpg]



	[image: image115.jpg]




	Meconta UFF:　UFF members explained about the introduced agricultural techniques at the demonstration units.
	Meconta UFF:　Extension workers provided additional explanations. 
	UFF members and neighboring associations’ members were invited. In the photo shown above, participants, who have already visited the demonstration units, raised their hands.  
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	At the demonstration units, the introduced techniques were shown to the participants. 
	At the demonstration units for broadcast seeding, they explained about the differences with newly introduced weeding methods. 
	DPA SPER director explained about appropriate drying methods of postharvest plants at the peanut production fields. 


iii)  Field Day at LusanhandoVillage
In the demonstration units of Lusanhando, IIAM researchers have greatly contributed to the projects of this unit compared to other units. They were actively engaged in designing the demonstration units, agricultural production and the field day. Related association members also appreciated that they could receive technical assistances from both extension workers and IIAM researchers. 

The field day was held before harvesting agricultural products since the field day has positive impact on the project activities if it is held during the cultivation period. Therefore, participants could not compare the tastes between different varieties, and see the differences in the yield between different varieties and production methods. However, they pointed out that it is important to show these results in the field day. Therefore, several improvements should be introduced when conducting the evaluation of the demonstration units. For example, opportunities for tastes comparison should be provided. In addition, farmers belonging to associations were mainly invited to the field day in order to improve cultivation techniques among the union members, and corporate with model 2. However, there are opinions that other farmers, who are not belong to the associations, should be invited to the field day in order to benefit the whole community. Therefore, it is planned to display results of evaluation of the demonstration units, which is written in local languages, in the bulletin board in front of the union.  
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	Lusanhando demonstration units for superior varieties (21. April.2015)

The directors at DPA Niassa visited the demonstration units. Naconha from IIAM provided general information about the demonstration units. 
	Lusanhando demonstration units for superior varieties (21. April.2015)

On the field day, there are approximately 40 participants from Lusanhando communities. Researchers from IIAM explained about characteristics of the varieties and cultivation methods, and responded questions from participants. 
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	Lusanhando demonstration units for superior varieties (21. April.2015)
The site visits were conducted in two groups. Potatoes are staple crops at Lusanhando. Therefore, the participants showed high interest in the potato production and there were many people in the group visiting potato prodution sites.
	Lusanhando demonstration units for superior varieties (21. April.2015)
After the field day, the community leader expressed words of appreciation for the event. It was not so common that the leader shaked hands with the project team members while expressing  their appreciation.


(2)  Immediate issues and measures to be taken
Table 2‑78　Immediate issues and measures to be taken
(To organize technology transfer activities on the demonstration units for farmers)
	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Establishment of demonstration units for the final year.
	The final year will last until the end of April. Therefore, it cannot cover the whole cultivation period depending on crops. The contents of the exhibition and crops should be selected and the activity plan should be set considering the project process. 
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑79　Schedule of the year 5

（To organize technology transfer activities on the demonstration units for farmers）
	Assgn
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Waiting for responses from the Brazilian side. Several extension activities are planned to include in the project.
	
	
	
	
	
	
	
	
	
	
	


2.7.3 To support ProSAVANA-PEM to organize training courses for extension workers 
(Activity 5-3)
(1)  Progress of the activity
Originally, the Brazilian side had the responsibility to implement this project. However, they have not started the activities of Output 5 yet and there is no prospect of starting the project due to insufficient funds of ABC. However, it is essential for the Japanese side and the Mozambique side to implement ProSAVANA-PI and ProSAVANA-PEM. Therefore, Japanese members took the lead and conducted this corporation project. 
Table 2‑80　Outlines of PI/PEM corporation project
	Items
	Progress

	(1) Introduction of techniques examined in PI 
	The techniques examined in PI are introduced to extension workers in IAMRAP and the field days. Extension workers were invited to the seminar on soil improvement technology and a IAMRAP subcommittee for crop production in Nampula, and IAMRAP in Lichinga.

	(2) Exhibitions of superior varieties
	The variety selection was implemented according to farmers’ needs and local situations through joint research by DPA and IAM. The monitoring systems were organized by extension workers.）

	
	PEM Model 1
	In the middle of November, superior varieties for maize, cassava and peanuts were displayed at 5 locations in 3 districts, namely Rapale, Muecate and Mecuburi of Nampura province. IIAM members provided several advices about the exhibition contents,but the rest of the content was the same as the Model 1.Under the directions of extension worker about seeding and weeding, the growth condition is satisfactory. 

	
	PEM Model2
	One association was selected at Lusanhando, Lichinga District, Niassa province, and 18 varieties of 4 crops, namely maize, kidney beans, soybeans and potatoes, are displayed. The growth condition is satisfactory. The field day was held on 21 April and it earned a good reputation. 

	
	PEM Model3
	Cassava and peanuts were raised using mixed cropping. The field day was held on 21 April. 

	
	Muriaze
	The exhibition content includes mixed cropping for cassava and peanuts. In the beginning of April, peanuts were harvested. In order to show peanut production to the participants in the field day, some of them were left at the field. When asking association members about the impression of the demonstration units, they highly evaluated the quality of seeds and stripe seeding methods. The field day was held on 14 April

	(3) Seminars for soil improvement technology and establishments of demonstration units
	On 4 December, the seminars were held to present soil improvement technologies developed in PI at IIAM CZnd PAN (Nampula), targeting at 29 extension workers, who work in neighboring areas of Nampula. In addition, the techniques will be demonstrated at the demonstration unit owned by 3 extension workers in the neighboring Nampula. 

	
	Maratane
	Demonstrated techniques:

· Effects of chemical fertilizers and poultry manure 

· Planting Faidherbia albida at field borders

Targeted products: tomatoes

Progress: The field day was not held since tomato production was damaged by heavy rainfall. Survival rates of Faidherbia albida will be monitored continuously. 

	
	Naphome
	Demonstrated techniques:

· Effects of chemical fertilizers and poultry manure 

· Planting Faidherbia albida at field borders 

· Intercropping of maize and pigeon peas 

· Organic residue mulch

Targeted products: maize and pigeon peas

Progress: Maize production was damaged by heavy rainfall, and the access road was disconnected. Under such condition, the field day was not held. Survival rates of Faidherbia albida will be monitored continuously. 

	
	Zonas Verdes

(Namuatho B)
	Demonstrated techniques:

· Effects of chemical fertilizers and poultry manure 

· Agroforestry using Faidherbia albida

Targeted products: maize

Progress: The field day was held on 14 April.  

	
	Matharia enterprise
	By the request of PEM, we visited and inspected the company farms owned by Matharia Empreendimentos and fields of their contracted farmers, and recognized that there were soil erosions in this area. However, the civil society has criticized activities of Matharia. Therefore, we should consider if we should provide the company with assistances for soil erosion prevention and wait for JICA’s instruction. On 23 December, Matharia held a sowing cerebration inviting leaders from 25 contracted farmers’ communities. The company president asked us to provide lectures about soil erosion prevention in the cerebration, yet we could not participate in.

	(4) Provision of extension materials
	Draft cultivation manual for sorghum, peanuts, soybeans, and potatoes were already prepared, and will be revised, taking into account opinions of extension workers. In Nampula, a meeting with DPA was held to discuss about manuals for sorghum and peanuts. In Niassa, similar meetings are planned. 

	(5) Trainings for extension workers by IIAM
	We wait for requests by DPA.

	(6) Provision of soil analysis services
	The services will be provided after analyzers are available. 


(2)  Immediate issues and measures

Table 2‑81　Immediate issues and measures
(To provide extension workers with training courses in order to support ProSAVANA-PEM）

	Issue
	Measure
	Assign

	
	
	J
	B
	M

	Considering activity plans in the coming year
	Among demonstration units for superior varieties, it is expected to continue the projects at Muriaza and Lusanhando, which were highly assessed by targeted group members, in the coming year.  At Lusanhando, highly assessed or popular varieties among farmers can be used continuously, targeting at other associations of Lusanhando Union. 
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑82　Schedule of the year 5
(To provide extension workers with training courses in order to support ProSAVANA-PEM）
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8 
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	Establishments of demonstration units, such as units for superior varieties 
	
	
	
	
	
	
	
	
	
	
	


2.7.4 To develop a decision support model for farmers (Activity 5-4)

(1)  Progress of the activity

This activity aims to develop a decision support model by combining the technical achievement on the soy-maize intercropping system in the activity 4-1 and 4-5 and the socio-economic data collected in the activity 2-7. The model is to estimate the effect of introducing soy-maize intercropping system and suggest an appropriate crop allocation (sizes and types of crops) upon the respective field and socio-economic conditions.
As a technical achievement, we have so far demonstrated that the maize intercropped with soybean could provide consistently 81±1% of the monocropped maize yields at the two thirds of the relative planting density across a wide range of field environments. In addition, the advantage of maize-soy intercropping becomes significant at the drought-prone environments while the advantage becomes smaller when the maize yields become higher (more competitive) due to the severe suppression of the subordinate soybean growth.  
By analyzing the results of on-station trials and on-farm trials, the effect of introducing the soy-maize intercropping system can be estimated from the monocropped yield levels of maize and soybean at a given field. 
Currently, the crop yield prediction (particularly for maize and soybean) at a given field environment has been attempted using Aqua Crop model, with the dataset of meteorological and soil properties taken from on-station trials at multiple IIAM stations. While a setting of soil fertility parameter has been recognized as a matter on the crop yield prediction, it is suggested that model can accurately predict crop yield when soil fertility parameter has been set based on the data of the canopy coverage ratio. The methodologies of taking canopy coverage ratio has been already established on-site by simply using a digital camera and imagery analysis free software, ImageJ, and transferred to the respective IIAM counterparts.
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Figure 2‑25  Canopy coverage ratio can be easily accessed by using a digital camera and free software. The canopy coverage ratio also has a close correlation with light interception ratio except at the time of maturity
On the other hand, taking the canopy coverage ratio require some skills and workforce. Therefore, we shall also try to propose an alternative and simplified procedure to set soil fertility parameter without using measured canopy coverage ratio. 
Plan for next fiscal year

1 To evaluate of Soil Grid dataset applicability for use in Aqua Crop model

2 To validate yield prediction accuracy of Aqua Crop model

3 To apply Aqua Crop model into decision support system

In the research site where on-farm trial is going on, inter-cropping (maize and soybean) was evaluated. At the same time, optimum size relationship of each cropping system was clarified based on linear programming. 
As the result, inter-cropping (maize and soybean) was adopted in 3 on-farm trial farmers among 4 farmers as shown in the table below.
Table 2‑83  The result of the evaluation of inter-cropping (LP analysis)
	　
	N1
（ha）
	N3
（ha）
	N4
（ha）
	L3
（ha）

	B：soybean+maize
(inter-cropping, non fertilizing)
	　
	0.54
	　
	0.19

	B：soybean+maize
(inter-cropping, fertilizing)
	　
	　
	0.67
	　

	B：soybean mono-cropping
	　
	0.46
	　
	0.4

	B：maize mono-cropping
（non-fertilizing）
	　
	　
	0.28
	1.54

	B：maize mono-cropping
（fertilizing）
	　
	　
	0.35
	　

	maize mono-cropping
	0.48
	0.25
	　
	　

	common bean mono-cropping
	　
	0.75
	　
	　

	common bean mono-cropping (dry season)
	1.52
	　
	0.35
	　

	soybean mono-cropping
	　
	　
	1.5
	　

	sorghum mono-cropping
	　
	　
	0.35
	　


Note: 1) “B” means baby plot of on-farm trial.
2) “N” means the farmers in Namalipi village Gurue district Zambezia province.
3) “L” means the farmers in Lumbi village Cimbunira district Niassa province.
(2)  Immediate issues and measures to be taken
Table 2‑84  Immediate issues and measures to be taken
(To develop a decision support model for farmers)
	Issue
	Measure
	Assign.

	
	
	J
	B
	M

	Based on the result of on-farm trial, inter-cropping will be clarified in term of profitability.
	Income and labor input will be clarified based on farming record of on-farm trial farmers in this rainy season.
	○
	○
	○


(3)  Schedule of the year 5
Table 2‑85  Schedule of the year 5
(To develop a decision support model for farmers)
	Assign
	Issue
	2015
	2016
	Output

	J
	B
	M
	
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	

	○
	
	○
	To database the previous results of field experiments and soil analysis
	
	
	
	
	
	
	
	
	
	
	Annual report
Decision support model

	○
	
	○
	To determine an appropriate soil fertility parameter and the model validation
	
	
	
	
	
	
	
	
	
	
	

	○
	
	○
	Analysis of optimum size relationship 
	
	
	
	
	
	
	
	
	
	
	


Chapter 3 Implementation Schedule for Year 5
3.1 Flowchart of Activities by Japanese Team for the Year 5 (July 2015 - May 2016)
[image: image124.emf]Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

Management and Administration of

the Project

Output1:  Capacity of IIAM research

centers in Northeast and Northwest

is strengthened.

Output2:  Natural resources and

socio-economic conditions in Nacala

Corridor are evaluated.

Output3:  Soil improvement

technology for Nacala Corridor is

developed.

Output4:  Appropriate cultivation

technology for Nacala Corridor is

developed.

Output5:  New agricultural

technology developed / validated is

implemented in the demonstration

units.

2015 2016

Category of Activity

To repair existent installation for operation of the Soil and Plant Analysis Laboratory

Soil sampling from plot project site of ProSAVANA-PEM and itsanalysis

To continue TCM

To preparesoil improvement manual

To continue soil and plant analysis training

To summarize result of fertilization trials

To continue soil erosion control trial, To prepare soil erosion hazard map

To evaluate 

performance  of 

irrigation system

To support ProSAVANA-PEM toorganizeorganize training courses for 

extension workers

JTC

Support to the final 

evaluation mission

Final report

Procurement of  equipments forsoil 

and plant analysis

To determinate optimum value for soil analysis

To repair weather station, To continue weather data collection, To analyze meteorological data

To analyze result of water resource, landscape, land use plan

To continue support of agroforestry trial by C/P on their own

To develop a decision support model for farmers version0.0

JCC

Action to defects for  Soil and Plant Analysis Laboratory

To formulate management guidelines for CZnd and CZno

To compile presentations

of IAMRAP/ARM

To conduct survey of 

C/Ps’ capacity

ARM

Support for activity 

related to livestock by 

JIRCAS

Analysis of the data in term of income and cost of on-farm trial farmers

To summarize result of multilocation trials

To prepare cropmanuals

To summarize result of trials with use of nodleandmycorrhiza 


3.2 Assignment Schedule of Japanese Team for Year 5 (July 2015 - April 2016)
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Soil Improvement
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Land use plan
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Mori
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Agronomist 4

Satoshi

Nakamura
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Subadovisor/

Agronomist 1

Tetsuji

Oya

1.40 1.27 1.00

Chief Advisor

Tuneo

Kuwahara
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� It should be coordinated with PD and PEDEC, because both teams will leave their own GISs installed at C/P offices.





