Effectiveness of the private sector in introducing sugarcane production and protection techniques in Pakistan
[bookmark: _GoBack]




                                                                           
ABSTRACT

 Sugarcane is one of our major cash crops sown in various districts of Pakistan and the products obtain from it are the immense need of our community. The purpose of this research study was to understand the role of the sugar mills in introducing comprehensive production and protection technologies. The data were collected from sugarcane growers through personal interviews. The questionnaire consisted of close ended and open ended questions. Data was analyzed by using Statistical Package for Social Sciences (SPSS) Software. Descriptive statistics were used to analyze the results. The main findings associated with this research study are the lack of technical capacity in the agricultural community and EFS (public and private sectors). Therefore, it is required to equip them with the latest technological progress to cope with the changing demand-driven marketing environment with in the country. We have also to ensure the cane growers that the production of their cane crop could be sold at a reasonable price and to save them from the loss as a result of our deplorable marketing conditions and inefficient policies of government regarding cane crop. Based on the findings, we concluded that farm and home visits are mostly employed by the EFS of Hussein Sugar Mills. Cane growers strictly follow the instructions of EFS of HSM. So, HSM should increase its area of business scope. It is also concluded that in order to make our country self-sufficient in the production of cane products i.e. sugar, guar etc.,  we not only need to increase its area under cultivation but also adopt latest and recommended plant protection measures that would help to increase it’s per acre yield. It is expected that the recommendations would be useful for diversified agricultural players and may assist in reinvigorating advisory services. 
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INTRODUCTION
In Pakistan, agriculture occupies a prominent position in the economy. As a leading sector, it contributes 23% of GDP, employs 37.4% of the country's labor force and contributes to the growth of other sectors of the economy. While it accounts for 70% of the foreign exchange earnings for exports, either in the form of raw commodities or value-added goods. Despite this significance, agriculture remains the most rejected misunderstood and ignored sector of the economy and needs much priority and incentives to achieve its real potential (FAO, 2023). The agriculture sector consists of two sub-sectors including crop and livestock. Crops grew at 6.13%. Livestock 4.55 %( GOP, 2023-2024). The important crops performed well on the back of positive growth in the production of Cotton, Sugarcane, Rice and Maize. All these crops witnessed an increase in production by 17.9%, 9.4%, 10.7%, 19.0% and 4.3% respectively. The production of wheat is declined -3.9% as compared to last year. This declined is due to decline in area sown, shortfall in irrigation water and drought conditions at sowing, less fertilizer off take and heat wave in March/April. (GOP, 2021-22). Important crops such as Cotton, Sugarcane, Rice and Maize account for 19.44% of the value-added in overall agriculture and 4.41% to GDP. The other crops account for 13.86% of the value-added in overall agriculture and 3.14% to GDP (GOP, 2021-22). The production performance of sugarcane crop is given below in Table 1:
Table 1. Production of Sugarcane crop (in thousands of tonnes)
	Year
	Sugarcane

	2017-18
	83,333

	2018-19
	67,174

	2019-20
	66,380

	2020-21
	81,009

	2021-22(P)
	88,651


P: Provisional Pakistan Bureau of Statistics
(GOP, 2020-21)
Sugarcane is a tropical crop cultivated mainly in Punjab, Sindh and Khyber Pakhtunkhwa. It provides raw material to the 2nd largest agro-based sugar industry over the country. It provides employment to millions of rural farming and non-farming community. In addition, it is a major source of livestock fodder during winter season. Its production accounts for 3.7 percent in agriculture’s value addition and 0.9 percent in GDP. During 2022-23, sugarcane was cultivated on 1,319 thousands hectare showing increase of 4.7 percent compared to 1.20 thousand hectares last year. The main factor contributed to more area sown were lucrative market prices of last year. Its production increase by 2.8 percent to 91.111 million tonnes over last year (88.651 million tonnes). The area, production and yield of Sugarcane for the last five years are given in Table 2.


Table: 2. Area, Production, and Yield of Sugarcane.

	Year
	Area
	Production
	Yield

	
	(000 Hectare)
	% Change
	(000 Tonnes)
	% Change
	(Kgs/Hec)
	% Change

	2018-19
	1,102
	-
	67,174
	-
	60,956
	-

	2019-20
	1,040
	-5.6
	66,380
	-1.2
	63,841
	4.7

	2020-21
	1,165
	12.0
	81,009
	22.0
	69,534
	8.9

	2021-22
	1,260
	8.2
	88,651
	9.4
	70,341
	1.2

	2022-23(P)
	1,319
	4.7
	91,111
	2.8
	69,085
	-1.8


P: Provisional Pakistan Bureau of Statistics
(GOP, 2022-23)

Seed is the Primary input for the agriculture sector and plays an important role in increasing agricultural productivity and therefor in food security and poverty alleviation. Certified seed is the starting point for a successful harvest as well as important risk management tool. (GOP, 2022-23). The key to improving agriculture productivity is access to seeds, water, credit, research and extension serves, markets and better pricing. Many of these responsibilities have been devolved to provinces and we are urging provinces to play their role in this regard. However, the federal government remains actively engaged with provinces in developing policies required for maintaining national food security and researching basic agriculture activities to develop a national policy for the long term sustainability of agriculture on a profitable basis it has been decided to establish a National food security council. The council will be responsible for ensuring policy coordination across provinces and relating to productivity improvements, market reforms, value addition and prices that ensure a stable income for farmers. Sugar mills are striving hard to facilitate the farmers. To help cash-starved Sugar mills clear due worth 210 million to farmers. The Pakistan Sugar Mills Association (PSMA) requested a permit for the export of up to 500,000 tons, citing the beginning of the crushing season and a substantial sugar cane crop (PSMA, 2023). Private Sectors including sugar mills are playing a vital role in boosting up the cane yield by adopting effective plant protection measures. They are using all the possible methods and techniques and keeping the insect pests population below the economic threshold level. The biological method is one of the most important methods that is used by the EFS of the sugar mills to control the insect pests’ population in the sugarcane field. For sugarcane cultivation to be successful, robust management of soil fertility, water resources, and pests is required, particularly given Pakistan’s semi-arid climate (zaraimandi, 205-26). The present study was designed to analyze their role. Sugar production in 2025/26 is projected to reach 6.6 million tons, which is 13.7 percent higher than the 2024/25 estimated production. This increase is based on expectations for improved sugar content and average cane yield. With population growth and increased demand from the food processing sector, some growth in sugar consumption is anticipated. Given the expected tight supply situation and decline in stocks, the government is unlikely to allow exports, and the export forecast for 2025/26 is only 50,000 tons (Sugar Annual, 2025).

MATERIALS AND METHODS	

The study was conducted in the section area of Husein Sugar Mills Limited in Tehsil Jaranwala, District Faisalabad. The operational area of Husein Sugar Mills Limited consisted of 200 villages. Out of which 4 villages names Chak 53, 54, 55 and 61 were selected randomly. From each village, 30 sugarcane growers were selected through simple random sampling. The data were collected with the help of a pre-tested and validated interview schedule. After collection, the data was analyzed by using the Statistical Package for Social Sciences (SPSS) software. However, descriptive statistics were used to analyze the results.
RESULTS AND DISCUSSION

The respondent was inquired to the workability of the EFS of HSM regarding advisory services rendered to them on a 1-5 point scale as given below in the following table 3 and 4:
Table 3. Perceived satisfaction level of the respondents regarding Cane protection technology rendered to them by EFS of HSM

	Variables
	Poor
	Fair
	Satisfactory
	Good
	Excellent
	Mean

	
	%
	

	Biological control
	6.94
	11.81
	20.14
	42.36
	17.36
	19.72

	Chemical control
	4.86
	15.28
	36.81
	22.92
	16.67
	19.30



Scale: 1=Poor, 2=Fair, 3=Satisfactory, 4=Good, 5=Excellent
The working of EFS of HSM considering cane protection technology including biological control to which 42.36% and 20.14% regarded as good and satisfactory because biological control is less hazardous to the human and environment. Chemical control to which 36.81% and 22.92% regarded as satisfactory and good because it is the last option that keeps the insect pests population below the economic threshold level. In Food crops and vegetables we should avoid using insecticides as a mean to control insect-pests manifestation as it contaminates the end products whatsoever (Rashid et al. 2020). So, the biological control method is considered as the safe or environment friendly method to control inset-pests in sugarcane. As most of our farmers use insecticides heavily on their crops so there is a great danger of their accumulation in these crops which pose a great risk of their users. It is therefore, very essential that the insect-pests of food crops particularly sugarcane should be closely monitored. In this research article I have tried to find the validation of a fast, efficient, and cost effective and environment friendly method to control insect-pests on sugarcane crop. Further research is needed to quantify the impacts of these pests on sugar yields. Additionally, borer resistance must be maintained in commercial sugarcane cultivars to avoid reverting back to greater reliance on insecticides (Wilson et al. 2021) As Dara (2019) noted, the paradigm of IPM has been changing and expanding. Whereas earlier models were based on ecological and economic aspects, newer models of IPM include management, business, and sustainability, while emphasizing the importance of research and outreach as well as various social factors that influence food access and affordability. Indeed, Deguine et al. (2021) suggested a key shortcoming of IPM is that integration of practices has proceeded haphazardly, proven ineffective, and yielded unacceptable outcomes. 
Table 4. Perceived satisfaction level of the respondents regarding Cane production technology rendered to them by EFS of HSM

	Activities
	Poor
	Fair
	Satisfactory
	Good
	Excellent
	Mean

	
	%
	

	Ploughing
	9.72
	25.69
	33.33
	22.92
	7.64
	19.86

	Planking
	11.11
	32.64
	33.33
	21.53
	3.47
	20.41

	Time of sowing
	9.03
	31.94
	23.61
	20.83
	8.33
	18.74

	Seed rate
	0.00
	11.11
	26.39
	27.08
	9.03
	14.72

	Method of sowing
	20.14
	22.92
	22.92
	20.14
	5.56
	18.33

	Irrigation
	9.72
	25.69
	29.86
	19.44
	2.08
	17.35

	FYM & Chemical fertilizers
	13.89
	22.92
	44.44
	9.72
	1.39
	18.47

	Straw burning
	3.47
	19.44
	23.61
	33.33
	13.89
	18.74

	Crop rotation(once in three year)
	4.17
	20.83
	30.56
	28.47
	11.11
	19.02

	Use of fallow land
	9.72
	18.06
	32.64
	37.5
	0.69
	19.72



Scale: 1=Poor, 2=Fair, 3=Satisfactory, 4=Good, 5=Excellent
The working of EFS of HSM considering cane production technology including ploughing, planking, time of sowing, seed rate and method of sowing to which 25.69%, 32.64%, 31.94%, 11.11% and 22.92% regarded as fair and 22.92%, 21.53%, 20.83%, 27.08% and 20.14% regarded as good because fine seedbed preparation is the foundation of a healthy crop and irrigation to which 25.69% and 19.44% regarded as fair and good because timely irrigation ensures the farmer good yield and the use of FYM and chemical fertilizers to which 22.92% and 9.72% regarded as fair to  good because balanced use of fertilizer boost up the yield as our soil are much deficient in macro and micro nutrients. Burn the straw after harvesting the crop to which 33.33% and 23.61% regarded as good and satisfactory and by doing so there will be a risk that besides harmful insects beneficial insects are also lost. Crop rotation once in three years to which 30.56% and 28.47% percent regarded as satisfactory and good because this gives a little or no chance to the harmful insect pests to establish and reproduce. Fallow the land for some period to which 37.5% and 32.64% regarded as good and satisfactory because this protects the soil to exhaust from nutrients.
CONCLUSION AND RECOMMENDATIONS
From the above discussion, it is concluded that EFS of HSM focuses on IPM technology with minimum use of chemicals for plant protection. It involves no direct cash spending. So, cane growers rated their overall working as good. Based on the above analysis and interpretation of the data, it is recommended that Husein Sugar Mills Limited should have strong research and extension set up to cope with the present and emerging needs of the sugarcane growers. On top of that, all the private sector including Husein Sugar Mills Limited should arrange in-service trainings periodically for their field staff to strengthen and upgrade their competencies.
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