
                               RESEARCH PROPOSAL

 Research Title: EFFECTS OF DIFFERENT HORMONE TREATMENTS ON BREAKING     DORMANCY IN POTATO TUBERS
Effect of gibberelic acid (GA3) treatments on breaking dormancy and sprouting characterstics of potato tubers on ambient condition.


Researcher:                          Adarsha  Sigdel                                               							        BSc. Ag , 8th Semester 
                                               Agriculture and Forestry University (AFU), Rampur Chitwan

Roll. No. :                              1(one)
E-mail:                                    adarshasigdel132@gmail.com 
Contact No.:                         +9779855083909
Research site: 	                     Dhunche, Rasuwa
Research Duration: 	         April2017 – Aug 2017
Estimated Budget: 	         NRs. 20,575 /-

Major Advisor:                       Bishal  Shrestha
                                                  Assistant Professor, 
                                                  Department of Horticulture
                                                  Agriculture and Forestry University (AFU), Rampur Chitwan
                                                  E-mail: bshrestha@afu.edu.np





Executive Summery
As after the field visit of both block  i.e Gatlang and Lharepauwa the problem on potatao production was sprouting.Due to the geographic condition and rainfed condition uneven sprouting has become the serious problem in these areas.So to address the problem and to find the effect of dormancy breaking hormone,an action research was started.A factorial experiment based on completely randomized block design with three replications was conducted to investigate the effect five hormone treatments (T1: 0.5% of ethanol + 0 mg/l of gibberellic acid,  T2: 0.5% of ethanol + 5 mg/l of gibberellic acid, T3: 0.5% of ethanol + 10mg/l of gibberellic acid, T4: 0.5% of ethanol + 15mg/l of gibberellic acid, T5: 0.5% of ethanol + 20 mg/l of gibberellic acid) on  tubers of two varieties of potato (Khumal Set0-1 and MS-42.3) with four replication. The room temperature was maintained at 180C and 75% R.H.The main purpose of the research  will be to study the effect of different treatment on two different varieties of potato.The research will be expected to find the most effective treatment on these two varieties of potato that helps to induce more no of sprouts and cause early dormancy break.
Key words:Tuber,dormancy break,gibberellic acid,ethanol,sprouting percentage











                                           TABLE   OF    CONTENT
1.Introduction                                                                1

2.Literature Review                                                      3

3.Method and Methodology                                      4

4.Gnatt  Chart                                                                8

5.Budget Summary                                                       8

6.Logical Framework                                                   9

Introduction
Rasuwa District, a part of Province No. 3, is one of the seventy-five districts of Nepal. The district, with Dhunche as its district headquarters, covers an area of 1,544 km² and has a population of 43,300 (CBS,2011). Climatic condition of rasuwa and latitude and longitude  As per census 2011 total households in Rasuwa district is 9,778.It is the smallest district by area, among 16 districts in the Himalaya region of Nepal. It touches three districts;Sindhupalchowk,Nuwakot and Dhading. In north side it has border with china.Its altitude ranges from (314-7134)meters from sea level. The region between (800-1500)meters is likely to have mixed type of agriculture production.The region between (300-800)meters consist of rice,maize,potato and different root and bulb type vegetables. Of the total land only 8% land is used for cultivation. Potato (Solanum tuberosum L.) is one of the most important crops of Nepal. It is used as a major vegetable in Terai and mid-hills and as a staple food in the high hills and mountains. According to the recent statistics (ABPSD, 2010), potato ranks fifth in area (185,342 ha), second in production (25,17,696 tons) and first in productivity (13.58 t/ha).The total area of production is197037ha and total production is2586287mt. Potato is the most cultivated vegetable in Rasuwa district. It is the top ranked crop in aspect of production and area. The total area of production is 2509ha and the gross production is about 35898mt.The gross productivity is 14.30mt/ha. Reference  The total production of potato is 21061mt. and the total area of production is 1630ha in case of monsoon production. And in case of autumn,the total production is 14837mt. and the total area of production is 879ha.The productivity for monsoon production is 12.92mt./ha and for the autumn is 16.9mt./ha. Data is confusing. The varieties like Gatlang local,Kuphrijyoti,NPI-106,Khumal seto-1 etc. are grown for monsoon production and the varieties  like MS-42.3,NPI-106,Khuprijyoti,Cardinal etc. are grown for autumn production. There are total 18 VDC’s in this district where potato is produced according to the season of production. According to the Prime minister agriculture modernization project(PMAMP) there are two blocks i.e. Laharepauwa and Gatlang VDC’s  for potato and vegetable production.The pocket area of production of potato in Rasuwa district are  Lhare,Dhaibung-1,Ramche-1,Goljung,Gatlang-1.The total expected export of autumn harvest is 1000mt. with expected price of Rs.1,50,00,000 and for monsoon harvest is 1000mt with expected price of Rs.2,00,00,000(DADORasuwa,2017). Potato is a tuberous plant falling in phylum Anthophyta,division magnoliophyta,family solanaceae and geus solanum.The potato was first domesticated in the region of modern-day southern Peru and extreme northwestern Bolivia between 8000 and 5000 BC.It has since spread around the world and become a staple crop in many countries. Botany of potato?
Gibberellic Acid, commonly referred to as GA3, is a naturally occurring plant growth hormone that is harvested from fungus and produced commercially for the agriculture and home gardening industries. Because of its low toxicity, the Environmental Protection Agency has approved the use of Gibberellic Acid to help hasten germination and growth in food crop. Gibberellic acid was discovered in Japan by plant pathologists studying bakanae (foolish 
seedling) disease in rice. In this diseased plant, seedlings grew so elongated that they would be unable to support their own weight, causing the plant to die. In 1898 Shotaro Hori discovered that a fungus, now known as Gibberrella fujikuroi, was responsible for causing the disease. In 1926, Eiichi Kurosawa found that the disease was caused by a heat-resistant chemical produced by the fungus. In 1935 Teijiro Yabuta isolated this chemical and named it Gibberellin.There are currently more than 100 known Gibberellins. GA3 is the most commonly used Gibberellin and is extracted from the Gibberella fujikuroi fungus. It is grown in large vats and then purified. It is produced in tablet form, liquid concentrate and soluble granules. GA3 was first registered with the United States Environmental Protection Agency in 1947 and was re-registered in 1995.Gibberellic Acid is applied directly to growing crops which include fruits, field crops and vines. The hormone stimulates cell division and cell elongation that affect the leaves and stems in plants. It may be applied via aircraft, ground spray equipment, irrigation, seed treatment, or soil incorporation.Gibberellic Acid works on germination by promoting growth in the embryo of a seed. Gibberellin is released by the embryo, where it travels to the endosperm region of the seed. It then allows the enzyme induction of amylase, breaking down starch into a sugar for use by the embryo. Sugar is then used to synthesize proteins in the plant and break dormancy.
Uses of gibberelic acid and its relevance to research and concluding line to its benefits to your place.
Scope and Importance
Generally in the scenario of our country mainly problem in potato is sprouting and to overcome this application of gibberellic acid is must required. Good sprouting leads to good plant establishment that leads to good production. Application of gibberellic acid helps to slove the deleterious effect caused due to lack of good storage, low temperature and low sunlight time and finally low sprouting. Due to this production of potato can be increased up to 20-25%.As gibberellin induces more sprouts thus increases the no of tuber i.e. up to (15-18). it is possible to grow potato two times a year. Thus, it is necessary to have tubers with short dormancy duration. This experiment was designed to find out the best concentrations of GA and ethanol and favorable temperature for successful breaking of dormancy in potato  tubers. 
Problem statement
As we know the climatic condition of rasuwa district varies from temperate to tropical type,farmers in this region are facing the problem of uneven sprouting even in the growing season too.May be due to low temperature,lack of moisture and effective sunlight time the problem of uneven sprouting has emerged.Mainly in Gatlang block the temperatre of that area generally ranges from (12-18)0C  which leads to low sprouting.In this  rainfed region facility of irrigation is poor so it has lead to this problem.In  both blocks i.e. Gatlang and Laharepauwa the facility of storage is poor due to which potato loose their sprouting capacity and finally leads to low production.The harvesting time  directly affects the  level of sprouting.The poor facility of Rustic store  has lead to the loss of sprouting capacity.Generally  the seed tuber goes on dormancy phase  after harvesting so to overcome the dormancy application of gibberellic acid is important.
Add more problems like lack of storage, need of quality tubers, need of good sprout for planting, need for seed tuber immediately after harvest, relevance to break dormancy.
Rationale of study
As we know food security has become the biggest challenge in this world now.Surely we lack different level of technology to increase the level of production and to insecure the problem of food security.Among the most consumed crops and vegetable, potato ranks in top five as in level of production.To meet the increasing needs the level of production should be inceased.Most of the problem in potato is related with sprouting.
So the use of dormancy breaking hormone can be a corner stone to induce more sprouting and finally increase the level of production.Likely for Rasuwa district the problem can be addressed with the use of gibberellins which can finally eradicate the problem and can secure good production.
Make clear about how your research will address the problems you have mentioned above.
Objectives
Divide objectives into major objectives and specific objectives. Specific objectives are unclear rewrite it,
i.To identify the response of treatment in potato tuber to break dormancy.
ii.To analyze the suitability of use of gibberellin in farmer field.
iii.To promote the use of growth hormones for proper sprouting and increasing production.
iv.To compare the effect of growth hormone  and without any treatment on sprouting.
Hypothesis
Null hypothesis (H0): Gibberellin treatment has no significant effect in the sprouting of potato.
Alternative hypothesis (H1): Gibberellin treatment has significant effect in the sprouting of potato.
Literature Review
Literature review are divided into several topic for e.g.
History and origin of poatato. Botany of potato, area production and productivity of potato, planting materials of potato, pbs, tps and seed tuber, uses of seed tuber as planting material, character of varieties used, dormancy of seed tuber, causes of dormancy, storage of seed tuber, dormant period of seed tuber, methods of breaking seed dormancy, chemical methods of breaking dormancy, chemicals used in breaking dormancy, ga3 introduction, uses of ga3, effect of ga3 on dormancy breaking, effect on sprouting, effect on growth and development of seed tuber, effect on quality, harmful effects.
Mimimum of 8 pages of literature
Dormancy breaking results in uniform tuber sprouting. It also decreases growing season and increases yield (Otroshy and Struik, 2006; Alexopouloset al., 2007a; Mohammadi et al., 2014). Treating tubers with chemical components breaks dormancy. The research on dormancy in potato tubers has been reviewed by Claassens and Vreugdenhil (2000) and Suttle (2004). It has been shown that gibberellin (GA) can break dormancy in tubers. According to Carlo et al. (1996) the ratio of ABA to GA is a regulating factor in tuber dormancy. If the ratio is in favor of GA, sprouting will happen and dormancy will be terminated.  Oktay (2011) reported that GA breaks sprout dormancy in potato. Dogonadze et al. (2000) investigated the effect of GA and auxin on ABA and ethylene synthesis in dormant sprouts of potato. Results showed that internal content of ABA decreased by using GA. Salimi et al. (2009) showed that GA breaks dormancy of two potato varieties by 35–72%. Rehman et al. (2001) investigated the effect of different pre-treatment components on potato tubers. They reported that dormancy duration was shortened in all varieties by applying chemical compounds. Sasani et al. (2009) conducted an experiment to examine the interaction between hormones and temperature on mini tuber dormancy. The longest sprouts were produced by applying 5 mg/l of GA at 10°C. GA is responsible for cell elongation and may play a role in stimulating cell division in meristimic areas (Galun, 2010). Alexopoulos (2007a) reported that interaction between GA and thiourea accelerates sprout emergence and decreases dormancy duration. The potential of ethanol to break dormancy in tubers was demonstrated too (Petel et al., 1993). Ethanol treatment, combined with a low level of sucrose resulted in the growth of sprouts (Claassens et al., 2005).  

Method and Methodology
Methodology of this research consists of following two steps;
Site of Sample Collection
First of all the samples will be collected from the block region Laharepauwa.Two varieties  Khumal Seto-1 and MS-42.3 will be selected.Twenty household will beselected  from  Laharepauwa-4  and Laharepauwa-6 VDC’s and the sample potato of Khumal seto-1 and MS-42.3 will be  taken respectively.10 potaoes will be taken as sample from each household.Total number  of collected sample potato will be 200 of each variety.Farmers will be  suggested to select the medium size sample potato and dirt free and further grading will be done to create even size.
No need to write about house hold write method of sample collection in separate topic.
Research Period
Research  will start from April and lasts up to August  from sampling to lab activities.

Variety Used
Two variety will be used i.e.Khumal Seto-1 and MS-42.3

Experimental Treatment and Design
The research will be conducted in factorial Completely Randomized Design(CRD)
Factor1:Variety
i.Khumal seto-1
ii.MS-42.3

Factor-2:Different concentration  ppm of GA3 and 0.5% Ethanol
i.0ppm
ii.5ppm
iii.10ppm
iv.15ppm
v.20ppm

Total number of Treatment:10
T1: (Khumal Seto-1+0ppm)
T2: (Khumal Seto-1+5ppm)
T3: (Khumal Seto-1+10ppm)
T4: (Khumal Seto-1+15ppm)
T5: (Khumal Seto-1+20ppm)
T6: (MS-42.3+0ppm)
T7: (MS-42.3+5ppm)
T8: (MS-42.3+10ppm)
T9: (MS-42.3+15ppm)
T10: (MS-42.3+20ppm)


Layout:
Potato will be placed on the tray covered by aluminum foil.  Treatments will be selected randomly by lottery method.
Number of replication: Four
Number of potato per Treatment: 10
Total numbers of potato: 400

	R1:
	T1
	T2
	T3
	T4
	T5
	T6
	T7
	T8
	T9
	T10

	R2:
	T2
	T4
	T5
	T6
	T8
	T9
	T1o
	T7
	T1
	T3

	R3:
	T5
	T6
	T7
	T8
	T9
	T10
	T1
	T2
	T3
	T4

	R4:
	T10
	T9
	T8
	T7
	T6
	T5
	T4
	T3
	T2
	T1


  
Steps are missing write it in logical order. How will you prepare solution how much time you will dip the potato where will you keep the potato

Statistical method 
This at last of methodology
The collected data will be compiled and subjected to analysis of variance by using the Ms-excel program. Analysis of variance for all parameters will be carried out as per the procedures given in MSTATC (Version 1.2) statistical computer package for the randomized block design (MSTATC, 1986). Graph and tables will be constructed by using the MS-excel computer software program.
Observation
Write observation in sequence basis step wise what happens first
1.Sprout Length:
The sprout length will be measued by using vernier caliper and centimeter scale.

2.Sprout Density:
The no of sprouts per potato sample is called sprouts density.The sprout density will be measured by counting the number of sprouts per potato sample.

3.Sprouts per Day:
The no of sprout emergence per day will be measured by counting per day.  After how many days ?

4.Starch to Sugar conversion: ????
Starch to sugar conversion will be obtained by finding the difference between initial weight(before sprouting) and final weight(after sprouting) of sample potato.

5.Dormancy Break:
Dormancy break is the emergence of sprouts more than 80% of sample potato.It will be obtained by counting the days for the emergence of first sprout.
What about days to first sprouting?
Expected Outputs
Use bullets .
*Effect of hormonal treatment on sprouting of potato will be analyzed.
*Effect of different  treatments and varietal relation of potato will be assessed.
*Benefits of using hormonal treatment on different potato will induce good sprouting and finally on high no of tubers.
Beneficiaries
*Farmers who are thinking about the commercial and quality potato production in different condition like cold condition,rainfed condition etc.
*Potato producers, wholesaler, retailers and the consumers who are seeking for the quality potato  in the market whole round the year are the direct beneficiaries.
*The secondary beneficiaries are the researchers, academicians, extension agents, development workers and other concerned people for the potato production. 



Gnatt Chart
Where is the marking????
Need to add more content.
	S.N.
	Activity
	April
	May
	June
	July
	August

	1.
	Literature Review
	
	
	
	
	

	2.
	Block visit and Problem Analysis
	
	
	
	
	

	3.
	Collection of samples
	
	
	
	
	

	4.
	Collection of materials required
	
	
	
	
	

	5.
	Dipping of Samples
	
	
	
	
	

	6.
	Data Collection
	
	
	
	
	

	7.
	Monitoring
	
	
	
	
	

	8.
	Evaluation
	
	
	
	
	



Budget Summary
Need to add more content 
Divide like equipment required, chemicals, stationary on separate one.
	S.N.
	         Description
	Quantity
	Rate per Unit
	Total

	1.
	Sample Potato
	
	
	

	
	a.Khumal seto-1
	     15kg
	 Rs.25/kg
	375

	
	b.MS-42.3
	     15kg
	 Rs.20/kg
	300

	2.
	Transportation cost
	
	
	2000

	3.
	Materials
	
	
	

	
	a.Giberrellic acid
	      7gm
	
	2400

	
	b.Ethanol
	      2bottles
	Rs.750/bottle
	1400

	
	c.Vernier caliper
	       1
	Rs.500
	500

	
	d.Digital weighting       balance
	
	
	8000

	
	e.Stationary material
	
	
	500

	
	f.Aluminum foil
	      2bundle
	Rs.550/bundles
	1100

	4.
	Facilator
	     2
	Rs.1000
	2000

	5.
	Misccellaneous
	Need %
	
	2000

	
	Total
	
	
	20,575




Logical framework:
	NARRATIVE SUMMARY
	OBJECTIVELY VERIFIABLE INDICATORS (OVI)
	MEANS OF VERIFICATIONS(MOV)
	IMPORTANT  ASSUMPTIONS

	GOAL
To improve the cultivation of potato in different belts of the district
	By the end of 2021:
At least 25% increase in potato production and increase in income by 15%
	MOA reports and PMAMP Reports
	Government policy remains conducive 

	PURPOSE
To assist sustainable potato production system through proper utilization of growth regulator hormones
	By the end of 2021:
At least 25% farmers get 5-6% more yield from potato production through utilizing plant growth regulator in a sustainable way.
	Journal of IAAS,
Annual reports of DADO,  MOA, NARC
Initial report of PMAMP
	National policy and political situation remains favorable during the research period 

	OUTPUTS
Different response of two different varieties on gibberellic acid was identified and documented.
Optimum size of sprouts and even sprouting
 Sprouting potential of the tuber  was analysed on treatment with gibberellic acid and documented
	By the end of 2020:
-Interaction of different ppm of GA3 on two different varieties
-effect between sprout emergence and amount of GA3 applied
-sprouting potential  of both varieties evaluated .
	Seminar paper and report
 
	-Lab equipments function properly.
-Budget is available at time. 
-Weather remains favorable.
-Political situation remains   favorable
-Sample potato available in the block region

	 ACTIVITIES
Collection of Sample  material
Site  selection
Treatment of tuber with gibberellic acid and 0.5% ethanol
Observation and data collection
Review of literatures
Data entry, processing, analysis and report writing
Presentation of report 
Publication of research outputs
	INPUTS (Budget)
  Total   Rs. 20,575/-
 
	Observation sheet, field visit report etc 
	Sample potato of both variety and all required materials available in time




Risk and Assumptions
*All the materials/ chemicals required will be available in the market.
*Room  condition will be favorable throughout the research period.
*Budget will be available in time.
*Outbreak of disease and pest will not occur inside lab condition.
*There will be no problem of transportation and data collection during the research period.
*Laboratory facility will be in condition.
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