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Abstract

Pakistan is blessed with plenty of resources and opportunities which are require for the
progress of any economy but due to lack of awareness and unanimous policy agenda, it is
still in the condition of uncertainty. Rapid increase in population and unemployment is
also an alarming issue. In this scenario sericulture industry has capability to generate
opportunities of livelihood in bulk. Establishment of sericulture industry requires low
capital and based on the phenomena that don’t ignore the standard conditions but manage
it as economically as you can”. Sericulture is a welfare oriented industry and its
promotion is responsibility of the state. Other labor increasing countries like India, China,
Bangladesh etc. have a special focus on sericulture and for its promotion different
government institutes and NGO”s are working hand in hand.

In Pakistan state holds the basic but sufficient infrastructure of sericulture industry but it
is not functioning in its right direction. In past sericulture was a flourishing and reliable
industry in Pakistan. It was source of income generation for thousands of families.

This study attempts to make an outline of the features, benefits and feasibility of
sericulture industry. This study also tries to explore the past, present and future of
Pakistani sericulture industry.

Results of study indicates that cost for the establishment of silkworm rearing set up for
one family is Rs. 25,000 and this is a onetime investment which could be returned back in
the same season. Further results indicate that annual silk demand of Pakistan is 750 tons
which is imported from other countries. If Pakistan attempts to produce this by itself than
it can save the capital of Rs. 487,500,000 and this will provide employment to 112,500
people. If Pakistan targets to export an equal amount i.e. a production of 1,500 tons, the
job creation will double i.e. 225,000 and a reasonable amount of revenue from export
could be generated. Besides these factors development of sericulture industry has a strong

and positive impact on environment.
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Chapter 1
Introduction

Pakistan is an agriculture based economy and a land of villages. About 63 percent
population is living in rural areas and about 65 percent of its population depends upon
agriculture either directly or indirectly. Cropped area in Pakistan is about 22.75
million hectors. However average land holding is small and more than 50 percent of
the farmers have less than 2 hectares of land holdings. About 60 percent rural
population is peasant and they are cultivating on someone else land (World Bank,
2010). Accoiding to the World Bank’ Poverty Head Count Analysis for 2014, about
21.7 percent population lives below $ 1.25 poverty line and about 60 percent
population lives below $ 2 poverty line while the rural peasant communities are even
more ill-fated (World Bank, 2013=14). As mentioned earlier, 65% people are engaged
in agriculture however, agriculture contributes only 21% in GDP of Pakistan (Khan,
2013). In Pakistan due to traditional farming systcm and old methods of cultivation,
per acre yield is low and small land holdings are not sufficient to provide enough
livelihood to farmers. Moreover, Pakistani farmers are unaware of advanced
techniques and technology of farming. Development of mechanism for the purpose of
advanced and modern farming is expensive and sometime unaffordable for low and
middle class{ farmers (Qureshi and Arif, 1999).

Therefore, to generate the employment opportunities in bulk, to improve the living
standard of poor landless rural and semi rural communities antho boost the rural
development, there is need of livelihood options which can generate enough recourse
but requires less amount of inputs as well as investment and depends on simple

technology which could be easily taught to rural communities. In this situation, the
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sericulture industry looks a feasible option for provision of livelihood to the rural
communities. Sericulture is one of largest job providing industry in the world and it is
providing livelihood to over 40 million people around the globe from which majority
of people i.e. about 28 million belongs to China. In India sericulture activities are
providing jobs to about 8.6 million people (Central Silk Board, 2013). Similarly, in
Bangladesh it is providing employment to 0.86 million people (Bangladesh Silk
Board, 2012).

Mulberry leaves are the major input for sericulturé industry which can be grown on
diverse climatic conditions and soil. Without using existing agricultural land it can be
cultivated on free lands i.e. government owned free marginal lands, hills, beside the
roads, streets, canals, rivers, on forestry allocated lands and free lands of railway. The
cost of generating employment in this industry is very low. The skill level .requircd for
sericulture can be easily achieved by illiterate rural communities. Therefore the
industry is a suitable livelihood option for rural communities of Pakistan.

This study is aimed to evaluate the scope and potential of sériculture industry and its
current status in Pakistan. In this study information is collected about available
infrastructure, techniques, technology and productivity of sericulture as well as the
technology and requirements required to improve the productivity. In this study
obstacle and hurdles facing sericulture industry in Pakistan and strategies to get rid of

these constraints are also explored.
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Chapter 3

Literature Review
Review of litérature is divided into four sections; first section is review of global
silk industry, second section is review of Pakistan silk industry, third section is
comparison of Pakistan and its neighbour countries i.c. India and Bangladesh and
fourth section comprises on initiatives taken by States and contribution of NGO’s
for the promotion of sericulture.
3.1. Appraisal of Global Silk Industry
For sericulture development, most of countriés have a clear vision and well-set
infrastructure. Currently, sericulture is flourishing in labour rich countries. In
these countries for the purpose of economic uplifting, policy makers have special
focus on this industry. Currently, about 30 countries are producing silk while the
major producers are in Asia having about 95 percent share in mulberry silk and
almost 100 percent share in non-mulberry silk production. Countries having
advanced technology and major share in silk production are China, India,
Uzbekistan, Brazil, Japan, Republic of Korea, Thailand, Vietnam, DPR Korea and
[ran etc. Some other countries like Bangladesh, Egypt, Bulgaria, Turkey and
Nigeria etc. are also producing a small quantity of cocoons. Major silk consumers
are USA, France, Italy, Japan, India, China, Switzerland, United Kingdom,
Germany, Korea, Vietnam and UAE etc.
Sericulture is labour intensive and about 28 million workers are engaged in this
industry in China, about 8.6 million people in India, about 0.86 million in
Bangladesh. Thai land handmade silk cloth is considcred a very precious
commodity in world and about 0.35 million silkworm rears, fibre reclers and cloth
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Table - 2: Comparison of Pakistan and Neighboring Countries

Bangladesh Silk Research and Training
Institute (BSRTI)
Central Silk Board (CSB)

Textile

Under Ministry of
Textile

India Bangladesh Pakistan

~Area under Mulber_l‘y'Plantatj'on (Hbectors‘) ‘282,2\244 5,238 B | "About 1000*

Annual Cocoon production (MT) 23,060 518 . 10-12 *

Labour Employment 8.6 million 0.85 million Few hundred

, . . ] Families

Annual Revenue (8) . $ 491 million NA NA

Per Packet Productivity (Kg) 45-65 35-50 >10

Organisational Structu}‘el — ‘.CSB; BSB Under Forest

Bangladesh Silk Board (BSB) Uider Ministry of BSRTI Department

Reeli ng‘Units

Silk Factories
Filature/Cottage

Filature/Cottage 7
Basin Over 1000

About 8-10
reeling units **

basins 26631 Multi end 72
Charka 28014
) o | Multi end 407 )
No of NGO’s Involvement Over 75 Over 35 Nil

*This data was recorded in 1997 by Sabir, it decreased over time but currently no updated information
is available
** In the era of 90’s, there was over 100 reeling units in Changa Manga but currently just about 10

reeling units are in operation in Changa Manga.

Currently in Pakistan sericulture industry is facing several types of hurdles and
providing livelihood to only few hundred families. This is the reality that potential of
sericulture is not appropriately explored and the production of this industry is not
more than 1 percent than its actual potential (Sabir, 1997).

In near past sericulture activities were performed massively in different arcas of
Pakistan and it was a fruitful business but now it is nearly diminished. According to
Sabir (1997), in Punjab there were about 9000 households engaged in sericulturc
sector. Most of the sericulturists’ relied on government forcsts for mulberry leaves.
Mulberry plantation on government land was about 18,660 acres from which 1053
acres of plantation was bush type. On private land about 225 acres were under bush
type mulberry plantation. Regarding production about 12,500 packets were rearcd and

about 300 metric ton cocoons were being produced annually which was not sufficient
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to meet domestic demand and almost equal quantity was being imported every year.
According to Ahmad et al (1999) there was a huge variation in per packet average
yield of cocoons and with the passage of time sericulture activities and its profit is
decreasing but now, most of the sericulturists have left their profession and author
could allocate only few hundred families in Pu‘njab and Azad Jammu and Kashmire .
Bangladesh Silk Board was established in 1978 but at the time of independence
government of East Pakistan, established sericulture industry under the control of
small industries and established 12 Silk nurseries, 20 expansion centres, 1 silk factory
and 1 silk training and research Institute. Now in Bangladesh this sector is making a
consistent growth (Islam et al, 2010).

According to BSB (2013) about 5,238 hectors are under mulberry Cultivation, annual
cocoon production is about 518 metric ton, no of spinners are abouit 9,435, no of silk
factories are 80 and no of silk hand looms are 10,000, no of silk power looms are
1,272 and against a demand of 200 about 52 mectric ton raw silk fibre is being
produced every year. In terms of employment generation, NGO sector is also
contributing to promote this industry in Bangladesh as a result about 92,000 familics

are generating income from this industry.

Sericulture industry is rated as second largest employer in India. Due to its strange
nature, for the purpose of ideal growth and development of rural India, Indian
planners recognized seficulture as one of the best suited occupations (Dar, 2013).
Natural silk have five different varieties which are produced by different types of
silkworms. These different varieties of silkworms eat different types of plant leavcs.
Other silk producing countries of world are mostly producing mulberry silk. Climate

of India allow producing all commercially traded varieties of natural silk namely,
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Mulberry, Oak Tasar, Tropical Tasar, Efi and Muga.

In India sericulturé is Being practiced in over 59,000 villages of 23 states and area
under mulberry cultivation is 282,244 hectors. About 958,000 families are engaged
with this industry and it is providing employment to approximately 8.56 million
people in rural and semi-rural areas of India.

Currently in world, India is second largest producer as well as the biggest consumer
of silk. Domestic cocoon production in India is around 23,000 MTs and domestic
demand is over 27,000 MTs, rest is being imported mainly from China. In India there
is a large domestic market of silk goods and about 85 % silk products are produced
and sold in domestic market. However India is exporting approximately 15 % of its
all types of silk products (including value-added items) and generating about $491
million foreign exchange annually (Central Silk Board, 2013).

In last few decades Indian silk industry make an impressive growth. Indian sericulture
replaced the old varieties of multi-voltine with multivoltine x bivoltine and bivoltine x
hybrids. This change in technology increased the per packet co¢oon yield. Average
cocoons yield in past was 25 KGs / 100 dfls but due to change of technology yield
increased to current range of 55 — 65 KGs / 100 dfls. Although Indian sericulture has
achieved good production quantity but quality still remains inferior to Chinese breeds

which are bivoltine (Gangopadhyay, 2012).

34. Government and NGO’s Contribution in Sericulture

As mentioned previously that it is a welfare oriented cottage industry that’s why
mechanism for sericulture industry establishment and developrnent is responsibility of
state. Currently in world, sericulture sector is flourishing in several countries. To

promote this sector these countries are putting special emphasis and intentions and

27




bl e B R L e e L A o R -

3 B4

established separate directorates and research centres.

To uplift this sector several non-governmental organizations (NGOs) are also working
in different third world countries. These international donor agencies and NGOs i.c.
World Bank, United Nations Development Programi (UNDP), Japan International
Cooperation Agency (JICA), Bangladesh Rural Advancement Committee (BRAC)
etc. dre also providing technical and financial support to the local NGOs and relevant
government départments. In some progressive countries, there are various successful
case studies of NGO programs regarding sericulture development. In India, with the
collaboration and funding of CSB, World Bank and some other donors agencies,
NGOs are working on various developmental programs of sericulture (Eswarapa,
2011). BRAC an international NGO has almost 60 percent share in Bangladesh total

silk production.

After Second World War, in 1948 International Sericulture Commission (ISC) was
established and registered under United Nations (UN). The aim of ISC was “to
encourage and promote the development and improveinent from the technical,
scientific and economic points of all the activitiés dealing with sericulture in general
(including moriculture, egg production and raw silk reeling).” Currently 15 silk
producing countries and several collect.ive groups and organizations are the member
of ISC. ISC provides consultancy, support and trainings to member and non member
countries as well as collective and individual members. It ¢ollaborates with fashion,
pharmaceutical, cosmetic industries and other related sectors. ISC provide

opportunities and scholarships to the students and researcher of sericulture sector

(ISC, 2014)
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Case Study of BRAC

Bangladesh Rural Advancement Committee (BRAC) is a Bangladesh based NGO
established in 1972. Including Pakistan, BRAC is working in 14 countries of world. If
measured by number of employces and no of people approached and helped by
BRAC, then it may be considered as onc of largest non-governmental organization in
the world. Through different developmental programs BRAC is providing
employment to over 100,000 people and almost 70 percent of whom are women.
Approximately 126 million poor people arc helped by BRAC in form of providing
credit and technical assistance. Annual revenue of the non-profit organization is US $
422,139,409 and unique feature of the organization is that its programs arc 70-80%
self-funded.

In 1978 BRAC initiated its sericulturc project and considered as pioncer in
Bangladesh silk-farming industry. This project evolved into an enterprisc when it
cstablished its own mulberry plantations and silkworm recaring farms, where
temperate climate is being provided to silkworms as thesc arc sensitive to crratic
weather. Currently BRAC has 13 cocoon production centres and 2 silkworm rearing
centres. BRAC is purchasing cocoons from the farmers and producing silk yarn. In
beginning, sericulture project was providing silk seed and loans for the purpose of
land lease for mulberry plantation. In this way. a credible source of sccure investment
and income generation is established and a cycle of microfinance, investment, return
and repayment was established.

Silk production has four distinct steps: mulberry cultivation, silkworm rearing. yarn
production from the cocoons and weaving of yarn to produce fabric. Initially BRAC

sericulture developed a mechanism for all these steps and mainly focuses on women
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to fill these positions. Currently BRAC is using hand looms but to increase quality
and production it has a plane to convert toward mechanical looms so that good quality
silk fabric could be obtained at faster rate. Production of silk garments and its export
is also under consideration. BRAC Sericulture strikes a balance between silk
production and its marketing. In this way BRAC as well as its workers are€ earning
sufficient amount and this is also helpful for BRAC in order to self-sustain and
support the BRAC’s development programs.(BRAC, 2014)

This review regarding sericulture tried to describe the importance of industry and also

explains the emphasis and focus of neighbouring countries for sericulture promotion.
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Chapter 4
Data and Methodology

This research is qualitative and descriptive. Primary data was collected from different
localities of Pakistan through Key Informant Interviews (KII’s) and Focus Group
Discussions (FGD’s). These KII’s and FGD’s were conducted with related
stakeholders of sericulture sector. To understand the real picture available record
sheets were also collected form sericulture department. For analyses, understanding
and elaboration of research objectives, secondary data is collected from various
reports, articles, magazines and publications.

To know farmers opinion, KlIs and FGDs ‘was conducted through a structured
questionnaire. This questionnaire is designed to know their previous eéxperiences and
current status. Interviews were conducted from those farmers who have at least 20 —
30 years of silkworm rearing experience because in Pakistan sericulturists having
more than 20 years of experience are more familiar with sericulture and its benefits.
To know the view of sericulture experts and officials interviews were conducted from

various localities of Pakistan.
4.1. Data

For primary data collection KIls and FGDs were conducted as mentioned below

KlIlIs FGDs
Sericulture officials 25 3
Sericulture Experts 5 0
Farmers 100 5
Reelers b 0
8

Total 130
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4.2. Sampling

For this study 25 KII’s were conducted from 10 localities of Pakistan i.c. Lahore,
Kasur (Changa Manga), Sargodha, Mandi Bahauddin, Sra-e-alamgir, Multan,
Faisalabad, Chechawatni, Peshawar and Muzafarabad. To know the farmers opinion
100 KII’s were also conducted through convenient sampling format from 6 localities
where in past silk worm rearing activities were perforined massively and also
performed curfently but on little extént. These localities -are Changa Manga,
Chechawatni, Faisalabad, Mandi Bdha-ud:din, Sra-e-alamgir and Muzafarabad. In
comparison with past there are very few farmers who are still engaged in rearing
activities. Out of 100 questionnaires, 40 interviews were conducted from Changa-
Manga, 20 from Chechawatni, 15 from Faisalabad and 10 from Mandibaha-ud-din, 5
from Sra-e-afamgir and 10 from Muzafarabad. This ratio of interviews is due to least
availability of respondents.

For the analysis of all objectives descriptive statistical tools are used and elaborated

with the help of tables.

List of KII Respondents (Sericulture Officials)

Department of Sericulture, Punjab, Ravi Road, Lahore

Shakit Khan Senior Research Ofticer

Mian Muslim Ex-Senior Research Officer, Entomologist
Ghulam Sabir Ex-Deputy Director

Choudhary Younas Chief Accountant

Farooq Bhatti Assistant Director
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Changa Manga

Muhammad Ajmal

Latit Dogar

Tariq Sab

Umar Farooq

Saif Bhatti

Haji Ghulam Hussain Hamdami

Muhammad Aslam

Gut wala Faisalabad

Ghulzar Bhatti
Abd-ur-Raheem

Agriculture University, Faisalabad

Fatima Mustfa
Chechawatni
Choudhary Sarwar

Mian Ramzan

Kmalea

Khadam Hussain

Sargodha
Choudhary Ehsah Elahi

Sarai-e-Alamgir
Ghulam Murtaza

Daffer

Imran

Department of Sericulture, KPK
Raj Muhammad

Department of Sericulture, AJK
Sardar Muhammad Shafiq Khan
Muhammad Rizwanullah Khan
Muhammad Igbal Mughal

Muhammad Rashid

Sericulture Inspector
Extension In charge
Extension In charge

Field Officer

Forest Muhafiz

Ex Reeler & Cocoon Trader

Reeling Factory Owner

Incharge

Supervisor

Lecturer

Assistant Director

Sericulture Inspector

Sericulture Inspector

Assistant Director

Sericulture inspector

Sericulture Inspector

Deputy Director

Director General
Entomologist
Sericulture Inspeclor

In charge

33
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Chapter 5
Results

Results are descriptive and classified in four sections, first section elaborates the
standard technical aspects and its actual status in Pakistan, second section elaborates
the Past depiction and reasons and constraints behind the decline of Pakistani
sericulture, third is about scope and potential of Pakistan sericulture industry and

fourth is about infrastructure of Pakistan sericulture industry.

5.1. Practical Experiment for Understanding of Technical Aspect

In silk production process various factors are involved. These factors i.e. quality of
silk seed, silkworm feed, rearing conditions, techniques and technology etc have
direct effect on cocoon yield. To understand the standard requirements and status of
Pakistan regarding these factors, an experiment of silkworm rearing was conducted by
the author during 18 February — 28 March 2012. For experiment purpose, silk secd
packets and rearing equipment was obtained from secriculture demonstration centre
Srai-Alamgir, weather technical assistance and guideline was provided by Mian

Muslim, retired senior research officer (SRO) Department of Sericulturc

Punjab.Ddifferent varieties of mulberry plants were obtained from Sericulture’

Extension Centre Changa Manga and Sra-e-Alamgir. For further analysis and
investigation several sessions were conducted with experts and data from secondary
sources is also taken in account.

Findings of below sectiori are incorporation of authors personal experiment, field

observations and standard criteria set by the experts.
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silkworms never ends and they eat the leaves with cagerness and grow rapidly. As

they grow they are transferred to larger trays and feed with larger leaves, after four
days first moult will occur. In third stage, for the protection of pupa silkworm spins a
white or creamy yellow cocoon around it. For the production of raw silk these
cocoons dried in sunshine due to heat larva inside the cocoons are died afier 2 = 3
days, after drying these cocoons are being put in hot but not boiled water. Hot water
removes the sericin from the fibre and fibre on cocoon is ready for unwind. Length of
fibre depends-on the quality of cocoon and it ranges from 300-1200 meters. Several
unwinding ¢ocoon fibres are twisted together and after twisting, fibre is ready for
dying and weaving. For further silk seed production quality cocoons are picked
separately and allow larva to complete its life cycle. Larva completes final moult
inside the cocoon and changed into brown pupa. Further changes inside the pupa
convert it into moth. After compilation an adult creamy white moth appears from the
cocoon. Females are larger than males, male moths move and start whipping lAhcir
wings and seek the females. After meeting with female male nioth die and female lays
about 300 — 500 eggs within 24 hours and also dies. Keep in mind that during rearing

process everything must kept clean.
5.1.1. Rearing Requirements and Conditions

For ideal growth of silkworms and for better cocoon -production, uniform and
maximum hatching, aappropriate temperature, humidity, light and ventilation,
disinfection of rearing room, care during moulting and mounting stages and adoption
of precautionary measures to avoid the disease and mortality are basic components.
In Pakistan most of the farmers are less aware about the importance of above

mentioned factors. These farmers have not sufficient or well organized rearing
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structure that they can control and maintain the standard rcaring conditions.

Climate and Temperature

Rapid climate changes and untimely rains have bad impacts on cocoon yield. To

N
4 avoid uncertain conditions staridardised rearing rooms are €ssential.
Pakistan is situated in sub-tropical zone where climate and temperature vary from
place to place. In Pakistan temperature surges to over 30 C° in summer and drops
LR below 20 Ce° during Wwinter and rainy season. Similarly, season to season wide
;&‘; fluctuations in temperature and humidity are aiso an issue. For illustration, in summer
B
":‘ during night time, when temperature goes up, to bring it in standard level, all
}', windows should be opened so that cooler air from outside blow freely in the room.
3.
< When sun rises and outside temperature goes high then windows should be closed.
<
Nk Similarly during colder seasons windows and doors should kept closed during night
L time and when temperature goes up in day time then should be open to allow warm air
to get in. During colder months in winter, temperature can be maintained with the
;'
4
< help of artificial heating in room, i.e. with the help of electric room heaters or
E smokeless charcoal fire. In the sam¢ way during dry season, humidity can be
3, maintained with the help of wet cloth, sand or room air cooler.
In Pakistan due lack of standard rooms, sericulturists relay on natural season and able
,g to get only I or 2 crops. During season uneven fluctuation in temperature impacts on
F‘ the yield. If sericulturists build proper rearing rooms which can adjust the diverse
£ climatic conditions, better yield and more crops could be obtained.
£ .
N Lo
SRS Disinfection
;; Before rearing of silkworms rearing house and appliances is essential and should be
X

disinfected with formalin. It will help to prevent possible disease infections from
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previous silkworm crops. For the purpose of effective disinfection appliances should
be kept inside the rearing house. Walls, doors, windows and appliances should be
sprayed with 2 percent formalin solution at the rate of 6-7 liters per 100 sq. meter.
After spray, room should be air tightens for 24 hours and after that it should be
opened with full ventilation of air for 24 hours.

Table — 3: Rearing Room Disinfettion

Prober disinfection | Partially Apply T n Some Extent Do not Apply -

14 % 37% 20 % ' 9%

Pakistani sericulturists are not much aware about the benefits of disinfection. Due to
lack of standard rearing rooms and information, 9 percent farmers do not apply the
disinfection, 40 percent apply in somc extent and 37 percent partially apply the
requirements while 14 percent apply the proper disinfection methods.

Moulting Techniques

In silkworm rearing, moulting is also an important factor. During larval growth phase
silkworm moults himself four times. After achieving the maximum growth in one
stage or instar, the worm stops to eat leaves, fix himself to his base and go into sleep
mood, after wakeup silkworm reimoves his existing skin and put on a new skin. In
start the new skin is thin and elastic and allows him for further growth for next stage.
With the growth this skin gradually starts to become harder and inelastic. In first
moulting it takes about 20, in second and third it takes about 25 hours and in final
moult it takes about 30 hours. For ensuring successful crop it is important that worms
should moult uniformly. When the worms show the moulting signs attention should
be paid fo‘r cleaning and drying the bed. As much as bed dries, more and more worms

will settle. Worms should not be disturbed during moult stage and cleaning and
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shifting during moult stage is not a good practice. During moult rearing rooms should

be kept ventilated. Feed supply should start when 90 percent of worms came out of

moult.
Table — 4: Moulting Techniques
Fully' 7 Sufficient T Less
Aware about Moulting | Knowledge and | Knowledge and
o Experience Experience |
81 % 13 % 6 %

[n Pakistan 81 percent sericulturists are well aware about moulting techniques, 13
percent have sufficient knowledge and experience and 6 percent have less experience
about moulting techniqués.

Mounting Techniques

After fourth molilt silkworms stop feeding and ready for mounting. These ripe worms
should be picked in time so that these worms can spin the cocoons successfully. Early
(immature) or delayed (over matured) picking of worms can affect the yield. The
perfect time is when worms show the sign of maturity i.e. translucent body colour and
active raising of heads. Majority of worms mount in 24 hours but it take almost 2
days. Mounting should be done in ventilated rooms where worms can mount without
any disturbance of interruption and noise. Mounting is normally doné on racks and
proper space on racks is also very important. To avoid the double cocoons, 40 — 45
worms per sq. feet space are required.

Silkworms spin cocoons in two or three days and after spinning these worms turn into
pupas. Cocoons should be harvested in sixth day of mounting when cocoon shell dried

sufficiently.
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Table — 5: Mounting Techniques

Fully Sufficient Less
Aware about Mounting Knowledge and | Knowledge and Experience
Experience S
76 % o 17% . 7%

In Pakistan 76 percent sericulturists are well aware about mounting techniques, 17
percent have sufficient knowledge and experience and 7 percent have less experience
about mounting techniques.

Mortality

Disease problem in silkworm rearing is a serious issue dnd a long debate. To avoid
diseases it is a general rule that it is easier to prevent the occurrence than trying to
cure them when they occur. Therefore, measures discussed here for silkworm rearing

can help a lot for prevention of diseases.

Table — 6: Mortality Ratio

100 % Mortality Ratio 95 % Mortality Ratio 90 % Mortality Ratio

90 % | 7% 3%

In study area mortality ratio is very high. Due to weak and poor quality, silk seed have
less resistance. About 90 pércent farmers responded that during first five stages i.c.
from hatching to fourth instars silkworms remain healthy and grow well. When silk
worms enter in final stage they start to change their colour and swelling start to appear
on their body. After these symptoms silkworms start to die and before reaching
mounting stage almost 100 percent worms die and there is no way to do any

treatment. Due to this farmers are highly disappointed because when all efforts and
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inputs are done and time for fruit appéars then there efforts became fruitless. About 7
percent farmers responded that although they got small amount of yield but quality of
cocoon was very poor and about 3 percent responded that they got average quality of

cocoon yield.

Training

With the passage of time, advanced countries in sericulture sector had made a
significant improvement in silk production process. In these countries, related
departments ahd NGOs have a close link with sericulture staff and farmers. These
farmers and sericulture staff are updated by relevant departments through trainings,
workshops and seminars.

During survey almost 100 percent farmers and sericulture field staff responded that
since long time not even a single training or any awareness campaign is initiated for

them.

5.1.2. Silkworm Feed

For silkworm feed various factors like quality of leaves, feeding pattern, leaves

availability and preservation and feed quantity requircd for silkworms are discussed.
Leaves Availability

In Pakistan rearing activities are mostly performed near forest localities. In past
mulberry leaves in forest localities were in abundance but now due to massive cutting
of forest especially mulberry trees, availability of leaves is a serious issue. In past a
huge quantity of local tree type mulberry plants were available in forest localities but
now in spite of local tree type variety, imported bush type varieties planted in

government sericulture fields.
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Regarding quality and availability of leaves farmers and sericulture staff have almost
same opinion. Currently due to less no of silkworms rearing activities, shortage of
mulberry leaves is not serious issue but for the promotion of sericulture, enhancement
in mulberry cultivation is as important as provision of quality silk seed. Sericulture
officials expressed that although in past there was a huge area under mulberry
plantation but due to massive rearing activitics availability of leaves in peak season
was a big issue but now area under mulberry plantation is decreased but rearing
activities are also decreased.

Currently issuance of leaves permit is not a serious issue and department issue permit
without any cost to those farmers who purchase silk seed from sericulture department

or want to rear silk worms.

Quality Of Leaves

For better growth of silkworms, leaves quality is also a major factor. For feeding
purpose, leaves considered best having more moisture, ‘protein, sugars and
carbohydrates and less ash and fiber. These look juicy and dark green in shade and
can be obtained only from well managed mulberry fields. Proper application of
manures and fertilizers and timely and correct way of irrigation is necessary for better
growth of mulberry field. Less. mature or over mature, ycllowish leaves affect the
quality of cocoons.

Regarding quality of leaves farmers and sericulture staff have almost same opinion.
Regarding leaves quality about 91 percent farmers responded that for the production
of quality cocoons, leaves of local tree type variety are more bencficial than the leaves
of bush type varieties. About 5 percent responded that there is no difference between

both varieties and 4 percent respond that they don’t know about it. When it was
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discussed with sericulture staff about 76 percent responds that the leaves of local tree
type variety are long lasting and have more rich nutrients. About 10 percent responds
that there is no difference and about 14 percent responds that difference exists but can
be filled through proper application of fertilizer. Pakistan has different varieties of

mulberry leaves and through proper management; provision of quality leaves is not a

big issue.
Table —7:  Quality of Leaves
JVFa'riety . Farmcfs Opin“im;. Ofﬁual; Oplmon v
Local Tree Type Variety Has Batter Results 91% . 76 %
Imported Bush Type Variety Has Batter Results | 5% ] 0%
T Do not 4% Difference Exists
Know 14 % »

Feeding Pattern And Quantity

Due to climatic factors quality of leaves:also vary from season to season. In hot and
dry season leaves grow faster but also dry quickly and at that time due to short life in
rearing bed 5 or even 6 feeds per day are required. In rainy season leaves grow and
mature faster and contain more moisture having long life in rearing bed and three to
four feeds are sufficient. But due to more moisture in leaves, rearing bed humidity
increases which are controlled with the help of feeding most mature leaves having
less moisture, providing more space and shifting worms from one tray to other. In
cold season mulberry growth is comparatively slow and leaves also mature slowly but
these leaves have better keeping quality, better feed value and optimum moisture level
and 4 feeds per day are sufficient.

For ideal growth of silkworms, 4 to 5 feedings in a day is essential. In traditional
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methods where fewer trays are used in rearing results into overcrowding. and only
about 400-500 Kg of leaves are utilized which is not sufficient for maximum growth.
Recommended feed pattern for 16 onus silk séed packet contains 40,000 worms are
given below. In terms of leaves consumption this feeding pattern seems more

expensive but it will enhance the quality as well as quantity of cocoon production.

Table — 8: Feed Quantity

Feed Quantity . Fe;zd Qﬁahtity
Age ofASiIkworms l Multivoltine* New Bivoltine hybrﬂ Bivoltihe"‘ ‘Bivoltl;ne hybrid
1¥ Instar/Stage 23 Kg -4 Kg -
2" Instar/Stage - 6-8 Kg . 8—10 Kg
3" Instar/Stage 125-35 Kg . . 35-45  Kg
4™ Instar/Stage 75-85 Kg 105-130 Kg
5" Instar/Stage | 600—630 Kg , 700 - 730 Kg
Total 700 - 760 Kg 850 - 969 Kg

Leaves Préservation

Production of high nutritious and juicy leaves is very important but preservation of
these leaves till these are consumed is also an important factor. In dry and hot days
loss of moisture affects the edibility as well as the palatability of leaves. Areas where
temperature generally remains higher, the leaves shrink and dry up faster and lose
their nutrients. To prevent the withering, fresh leaves from plant should be collected
in wet cloth or in bamboo baskets lined inside and covered with wet cloth. Sprinkling
water on the leaves covered with cloth at convenient interfvals keeps leaves fresh for a
longer time and worms ¢at them keenly. Directly wet leaves carrying water drops
should be avoided strictly and if found water droplets on leaves then those should be

wiped out because this would lead towards diseases. In rainy season situation is quite
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opposite and to remove the excess moisture, leaves should be spread out on the Floor

thinly.

5.1.3. Rearing Process

For silkworm rearing, rearing rooms, rearing equipment and other interrelated

sections like rearing bed spacing, moulting and mounting are also important.

Rearing Rooms

For sitkworm rearing, first requireinent is of quite suitable room of house having
adequate number of windows for cross ventilation. It is also important that room
should be air tight reasonably for disinfection when required. Roof of the room should
be high up to 10 feet so that fluctuations in temperature outside the room cannot affect
very much on the internal temperaturc of room. Although such ideal conditions could
not be fulfilled by every farmer as they are usually poor and cannot afford. But it
should be the target to have separate rearing rooms fulfilling maximum conditions.
Government and NGO’s can assist farmers through subsidies and loans on easy terms.

Table —9: Type of Rearing Rooms

Standard Rearing Tarries or Close Rooms
Rooms Open Rearing Rooms having less Ventilation and
o Light facilitiés
17 % 28% 55 %

Currently in Pakistan sericulture is a part time activity and duc to bad production
results most of the farmers do not rear with keen interest. These farmers are poor and
they do not have enough rooms so that they can spare proper room for rearing. Results

shows that 17 pefcent farmers have standard rearing rooms, 28 percent use their
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tarries or open ended rearing rooms and 55 percent have close rooms but these rooms

»

have not proper arrangement of ventilation or light.

Rearing Beds and Spacing

This is another integral part for successful silkworm rearing ptocess. Proper space for
silkworms is a necessary pre-requisite. If there is less space and silkworms are
overcrowded in the rearing bed then it will not permit frce and complete growth.-
Overcrowding results into poorer yield and reduce average weight of cocoons. It is
observed that farmers are rearing one packet of 16 onus or 40,000 of silkworms in 10-
12 bamboo circular trays of 4-5 feet diameter which is not cnough.

Different space measurements are required for the instars in their different stages of
development. Following spacing should b¢ adopted for 100 DFL (Disease free laying)
or one packet of 16 onus contains 40,000 silkworms.

Table — 10: Spacing Schedule

Age of silrkworn;s ‘ Ar;ea rcqvuired To Bégin with Area required At the End
It Instar/Stage 4 Squéré Feet ' - 14 Sc]ual’e Feet
2n lnstal-/Stagé 5 Square Feet 45  Square Feet
39 Instar/Stage 45 Squzire Feet 90  Square Feet
4® /Insiélr-/Stage 90 Square Feet 180 Square Feet
5™ Instar/Stage 180 Squaré Feet v 360 Square Feet

Above measurements in terms of bamboo trays may be stated as follows.

Table — 11: Spacing Schedule

Age of silkwormsw ‘, Tra‘ys of 3.5 diameter ) Trays of 4.5 diameter )
Instar/Stages In Start Increase to In Start Increasc to
1" Instar 2 2 1 i

2" Instar 2 5 T 3

3" Instar 5 10 3 6

4™ Instar o 20 6 2

5™ Instar 20 A0 2 25
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Spacing as indicated in above table permits maximum growth and silkworms get
proper airing and abundant supply of feed.

Table — 12: Rearing Beds Types

Type Tradiﬁoﬁal Bamboos | Char-Pai | Tables Rearing Stands

Description | 55% | 38% 6% %

In Pakistan for the purpose of rearing, in spite of using standard réaring beds and trays
sericulturists use different traditional rearing beds i.e. Char-pai, Bamboos and Tables

etc. These beds may also be beneficial if used according to standard spacing patterns.

During survey it was revealed that about 55 percent farmers are using Bamboos, about

38 percent are using char-pais and 6 percent are using tables. Standard rearing stands

take less space and provide good production results but in Pakistan only 1 percent is

using proper rearing stands.
Production Observations

In silkworm rearing, cocoon production is measured against one packet of silk seed
and it is considered as a basic tool to measure the success or failure of farmer’s
efforts. There can be variation in the weight of silk seed packets but a standard silk
seed packet having average

weight of 16 onuses and consists of 40,000 cggs. Sericulture department recommends
that if a family consists of 5 — 6 members then they should rear at least 2 packets at a
time and 3 — 4 packets in a season. Almost 100 percent farmers responded that they

can easily rear 2 — 3 packets in a season.
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Table — 15: Cocoon Production Remarks

Production | 1520 20-25 25-30 >30
(KG)
Remarks Breakeven .Ailerage N..ormal/AGodd T Attractive

In current circumstances, per packet cocoons production in Pakistan is very low.
Production ranges from 15 — 20 Kg is considered essential and this could be meét the
Ereakeven point of farmer’s efforts. Per packet production ranges from 20 — 25 Kg is
considered as an average production, production ranges from 25 — 30 Kg is
considered normal and to some extent considered as good production. More than 30
Kg cocoons production which is not difficult and attainable is considered as an
attractive production. In past Pakistani farmers can easily produce more than 30 Kg
of cocoons. Farm'ers reported that due to good quality of silk seed they were able to
produce more than 40 KG of cocoons. Some Pakistani parent (P-1) varieties prepared
by Mian Muslim like S-1, PFI-1 and PFI-2 gave a record production of over 50 KG of

cocoons.

In Past, regarding per packet cocoon production, satisfaction level of farmers was
high and about 84 percent responded that due to good quality of silk seed they were

able to get an average of 30-35 kg cocoons.

Table — 16: Per Packet Production in 2013

Production (KG) 0 -5 5-8 >8

Results ) 85% 13 % T 2%
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Currently 100 percent farmers are dissatisfied with production results. During rearing
season 2013, about 12 percent responded that against one packet of silk seed they got
less than 5 kg cocoons, about 3 percent replied that their production is about 5-8 Kg
and about 85 percent responded that they was not able to get any yield and their

cocoon production was 0 and all of their silkkworms died during 4" stage.

Table — 17: Cocoon Rates

Nature " In Punjal; hln AlK
Wet Rs. 550 — 700 RS. 350 — 500
Dry | Rs. 1500-2000 | RS. 13501500

Cocoons are classified in terms of wet and dry cocoons. After drying, weight of
cocoon drops to 1/3 of wet i.e. after drying, weight of 10 kg wet cocoons drops to
approximately 3 — 3.75 kg, rate of cocoons also increase with this ratio. In Past when
this industry was a charming and profitable” industry for farmers, per kg rate of good
quality wet cocoons was about Rs. 200 — 250 and dry cocoons wés' about Rs. 600 —
800, but due to good production results and high value of money these rates were very
much satisfactory. Currently per kg rate of good quality wet cocoons ranges from Rs.

650 — 800 and rate of dry cocoons ranges from Rs. 1,850-2,100.

Currently in Pakistan AJK silk seed variéties are considcred more reliable than any
other local variety and department of AJK assurcd that if standard rearing
requirements are fulfilled than AJK silk seed varieties are capable to produce up to 20
— 25 kg of wet cocoons. According to this estimation, farmers or families who will

rear 2 packets of silk seed can earn up to Rs 25,000 — 30,000 in one month. This
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amount can support the farmers in a handsome way.

Rearing Experience, Hope and Willingness of Sericulturists

Currently due to ill production results sericulture is not an attractive industry that’s
why new and young lot of farmers are not interested in rearing. In past due to good
profit and production results, passionate rearing activities were performed by the
farmers. Due to pleasant past experience, old lot of sericuiturists are still in a hope and
attached with rearing activities. This is the reason that current sericulturists are old

and very much experienced.

Table — 18: Rearing Experience

Experience (Yé..ars)\' | 2;07— 30 [30-40 | >40

Percentage 35% 45% | 20% ‘

In this perspective about 35 percent farmers from the sample have 20 — 30 years of
experience, about 45 percéent have 30 — 40 years of experience and about 20 percent
have more than 40 years of experience. Farmers attached with sericulture in past are
very much interested to adopt it again. They are interested because they know the
economy and benefits of sericulture. But availability of quality silk seed and sufficient
plantation of mulberry is the basic demand of these farmers. All respondents want to
attach and continue the sericulture and all of them attributed that sericulture is simplé
and requires minorﬁcost. It provide additional source of income and suites with their

way of life.
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Demand and Quality of Silk Seed

In past Quality of Pakistani bi-voltine silk seed was considered much _better and
superior than imported silk seeds. Packets of both domestic and imported silk seed
were available and had a great production results. At that time differcnt domestically
prepared varieties of silk seed were provided by sericulture department. There was a
great demand of domestic and imported silk seed packets. Quality of domestic silk
seed was very high and at that time domestic seed production was less than demand
and farmers were ready to obtain the silk seed at any cost. To enlist their hame for silk
seed packets, huge lines of farmefs chase staff of sericulturc departiment; these
farmers offer more money of silk seed packet than the gévernment rate and also use
their departmental and political references and links.

Varieties of imported silk seed were also available which was provided by private silk
fibre reeling groups. Along with other providers Gulmerg Silk Company, which was
headed by Sheikh Rasheed Ahmad had a big share in imported silk seed providers. At
that time Korean silk seed variety named “DPR” which is considercd best for
production” and was provided by Gulmerg Silk Company and other groups. At that
time for cocoon production about 20,000 packets of imported silk seed was being
distributed by reeling groups.

Rearing Benefits

Sericulturists remember the good time of industry a.nd narrate that in the past, two to
three months activity of silkworm rearing provide them life line to meet their essential
needs. Silkworm rearing supports them to purchase wheat of whole family for entire
year or as educational or marriage expensces of their children, construction or repair of

houses, to clear the lone or to buy the cattle. Sericulturists of Changa Manga and
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Checha Watni fofests further elaborated that in near past there was a tradition and
culture of these forests. In rearing season these jungles were filled with thousands of
sericulturists and there was a great hustle and bustle in these jungles. Rearing season
brings happiness, pleasure and enthusiasm with it and sericulturists pick leaves and
reared the worms with eagerness and hope to fulfil planned activities by them for
future. After completion of rearing season, season of marriages started there and
sericulturists elaborated that rearing of two packets of silk secd made them able to buy
two tola (25 grams) of gold. But now scriculturists arc living in miserable conditions
and are compelled to leave this industry. Due to downfall of industry thousands of
sericulturists have left their profession and now they are in search of some other
economic opportunities.

In I;asl, farmers use to wait for rearing scason because it mect and fulfil their different
type of financial needs. At that time after completion of rcaring season sericulturists
earn sufficient amount and performed several economic activities. The interviews

with sericulturists revealed following utilization of the revenue they generated in the

past.

Table — 13: Rearing Benefits
Benefits Results
Marriage Expeﬁsbes” o N 125%
Purchase of Wheat 30%
Purchased Cattle | 9%
Domestic and Educational Expenses 16 %
Clear the Loans 2%
Construction and Rébairing of Homes 8%
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For example, after rearing season, season of marriages start in sericulturist’s
community ahd 25 percent sericulturists responded that they meet their marriage
expenses through income generated by silkworm rearing, 30 percent responded that
they use income for purchasing of wheat for entire family, 9 percent purchased cattle
for further income generation, 16 percent use sericulture income to meet domestic and
educational expenses of their children, 12 percent use silkworm rearing income’ to
clear foans and 8 percent use this income for construction or repairing of their homes.
People engaged with this industry in past are still in a hope for the good time and
revival of industry. In current circumstances respondents attributed that sericulture is
an additional source of income and it can be attractive and very much helpful as it

provide them a reasonable amount of revenue.
5.2.2. Reasons of Decline

Behind sericulture industry decline in Pakistan several reasons and factors are

involved which are mentioned below.
Lack of Interest by Government

For the promotion of sericulture, Pakistan has a lot of potential but unfortunately there
is total negligence and no clear road map. Sericulture department in Pakistan is
working in all provinces, sericulture extension centres exists in district levels and
government is spending a huge annual budget. However, instead of than consuming
this budget on development of sericulture, the budget is consumed on salaries and

allowances of sericulture officials. It is observed that these sericulture officials do not
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declined. Due to reduction in prices, profit margin decreased and local sericulturists
lost their interest in silkworm rearing. Although at that time people engaged in cocoon
reeling industry earned a lot, but it left very bad consequences for the production of
domestic cocoons.

Before dissolution of USSR, Gulmerg silk company and some other realers were
distribute almost 25,000 packets of imported silk seed per season. Reduction in prices
of imported cocoons attracted the reelers to purchase imported ¢ocoons, due to this
overall production of cocoons decreased drastically.

After stability these central Asian States invented new markets for their cocoons and
prices of imported cocoons increased again. At that time Pakistan’s domestic cocoons
reeling industry was under attack. Due to increase in the prices of imported cocoons
profit margin of reeling units started to shrink. Due to less production of domestic
cocoons and high prices of imported cocoons these reeling units start facing shortage

of cocoons supply and gradually these reeling units start closing.

5.2.3 Constraints Behind the Progress of Pakistani Sericulture

To know the constraints behind is need to compare infrastructure and policies of other
progressive silk producing countries in the region. To promote sericulture industry in
their countries, governmerits of these neighbouring countries like China, India and
Bangladesh have clear focus and intentions. These countries have developed special
mechanisms for sericulturé development.

Lack of Awareness

There is lack of awareness about sericulture in Pakistan in many regards. First the

government and policy makers are not aware of the potential of this sector, therefore
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there is no promotion policy. Secondly the sericulturists and rclevant government

officials are uhaware of the technology, training and techniques.

Lack of Specialized Persons

Development of specialized persons for this industry is an important element. Top silk
producing countries in region like China, India and Bangladcsh are promoting general
as well as specialized education in different fields of scriculture sector which is
provided from school up to university level. This strategy has helped them to produce
a huge lot of specialized persons for sericulture sector. In Pakistan there is not any
institute or research centre which is focusing on development of sericulture specialists

S0 it is major reason behind failure of Pakistani sericulture industry

Lack of Séparate Govérning Institutions

Advanced silk production countries in the region have established separate
directorates of sericulture. For example, Central Silk Board (CSB) in India looks over
the matters related to sericulture similarly, Bangladesh Silk Board (BSB) in
Bangladesh takes care of the industry. For the promotion of industry separate research
and extension wings are working like Bangladesh Silk Research and Training Institute
(BSRTI). Indian Research and Development board for sericulture is playing a
significant role for improvement in silk seed as well as mulberry varieties.

In Pakistan, there is serious deficiency in this regard. Sericulture department is
working as a wing of forestry department which has only marginal interest in the
industry and there is a barrier between policy making and implementation of these
policies. There is no check and balance and no regulatory authority which can check

the progress of sericulture department. There are no specialized persons in sericulture
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research and extension centres and due to ban on new hiring high number of posts are

vacant in the department.
Lack of Interest by NGOs

Due to welfare oriented nature of sericultufe industry, several NGO’s are also playing
a remarkable role in different countries of world. These NGO’s are contributing in
terms of funding in the areas of extension, training, micro-financing, research and
technology. With the help of non-governmental organizations, sericulture is providing
8.6 million jobs in India and 0.86 million in Bangladesh, but in Pakistan, this figure
does not even touches a thousand. In Pakistan, for the sake of rural development,
poverty eradication, livelihood generation, women empowerment and environment
protection, hundreds of local and international NGO’s are working. Sericulture is an
industry which provides plate form to fulfil all these objectives but unfortunately there
is not even a single NGO which is contributing for sericulture development in

Pakistan.
Climate Diversity and Sick Production

Change in climate also has impact on silk production. Currently in Pakistan due to
climate change summer $eason is prolonged and “winter is shortened, intensity in
weather is increased by many times than past, overall duration of rains are decreased,
schedule of rainy season and timely rains are disturbed badly, occurrence of uncertain
and heavy rainfalls are increased. These uncertain changes in climate have a deep
impact on silkworm rearing and there is need of adopting coping strategics and

preventive measures.

59










vy

Ly &

silkworm rearing. (Sabir, 1997) For ideal growth of silkworms atmospheric
temperature and humidity have a great impact. For silkworm rearing 24" to 27"C
temperature and 70% to 90% humidity conditions are considered ideal. Pakistan is in
the sub-tropical zone and the temperature shoots up to over 30'C in summer and drops
below 20'C during winter and rainy season. Similarly, s€ason to season fluctuations in
humidity are also an issuc. That’s why sericulturists should try to bring rearing room
environmental conditions as close as possible. Arcas where nétural climatic
conditions remain same more crops can be reared with the help of multi volatile
silkworms. However, climate of Pakistan is much supportive for the production of bi-
volatile silkworm and according to Mian Muslim quality and quantity of 3 — 5 crops

of bi-volatile are equal to 7 — 9 crops of multi-volatine.

Climate Diversity and Silk Production

For silkworm rearing temperature and humidity level can be maintained artificially
but In Pakistan, sericultutists are poor and they have less recourses and information
about temperature and humidity maintenance. However, Pakistan has diverse climate
conditions and different climatic zones which could result in continuous supply of silk
throughout the year. Fowling table gives the rearing season for different regions in
Pakistan, the table shows that the difference of climate could easily ensure the smooth
supply of silk throughout the year. Furthermore, if standardised rearing sheds are

constructed, one can get multiple crops from the same rcgion.
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Table —- 14: Rearing Months in Pakistan

Provinced Spring k Crops e ‘ Autunin 7 7 Cl;ops

Punj‘a’t‘) 20February 15 April I 3‘9 4 “ 520 September — 15 November 1-2 4-6
Sindh 05 Februhrif - I‘O‘April T 2-3 25 Sep;temvﬁe‘li—‘ 20 November | 1-2 3-3
KPK’ Februa.l"y - Se’p’tember” AS —‘7 ‘ ’ 5-7
AIK IS March— 15 August | 45 R
Baluchistan | March — May 7 3-4 3-4

In Punjab suitable time period for reafing in spring scason is from 20 February to 15
April and-it is feasible for 3 — 4 crops. In autumn, season is feasible from 20
September to 15 Noveémber and | — 2 crops can be recar. In autumn night time
temperature drops down a’"nd can be maintained artificially.

In Sindh duration of hot season is long because it starts early aﬁd ends late. In spring
natural feasible time period for rearing in Sindh is from 05 February to 10 April and
in autulmn it starts from 25 September to 20 November. On average 3 — 5 crops can be
rear annually in natural environment.

Climate of KPK is also very much suitable for rearing. In KPK rearing feasibility is
different from other provinces. Rearing scason from D.1.Khan to Kohat is February to
April, Peshawer to Swabi is end of February to mid of May, Mansehra to Swat is mid
of March to Start of June and in Gilgat, Chitral and Kalash valley it remains feasible
till the end of August.

In different areas of AJK feasible rearing season is mid of March to mid of August.

Similarly in Baluchistan 2 — 4 crops can be reared annually.
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5.4 Infrastructure of Pakistan Sericulture Industry

In this section existing infrastructure of Pakistan sericulture industry is explored and
classified in two parts. First part is about institutional infrastructure from which
province wise hierarchy of sericulturc department is cxplored, second is about
physical infrastructuré from which silkworm rearing, reéling and weaving areas and

cocoon markets are identified.

5.4.1 Institutional Infrastructure

Director
Forestry ) . .
ST Figure — 2: Institutional Hierarchy of
1 Punjab,KPK,Baluchistan afid Sindh
Deputy '
Director
1 1 ‘ i
Research Wing/ Assistant Extension
Directors Wing/Senior Research
S e——— Ofticer
T - s o
Sericulture Serictiltur r | ST —y
Inspector - Inspector Entomoligst Grainage
- Officer

The institutional infrastructure for three provinces i.c. Punjab, Sindh and Baluchistan
is same and it is governed by forestry department, whereas KPK and AJK government

have different hierarchy of infrastructure. KPK sericulture is under ministry of non

- timber forest products while AJK sericulture is under ministry of industries and have

a separate directorate.
In Punjab, Sindh and Baluchistan sericulture department is administrated by deputy
director sericulture. Two further wings i.e. Rescarch and Extension are working

under deputy director sericulture. Responsibilities of Research wing are research,
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Initially sericulture départment AJK was a functional unit of Industries Department
AJK but after December 2000 separate Directorate of Scriculture was established
which is working as an attached department having secretary industries. Head office
of AJK sericulture department is near Agricultural complex Gojra Fort, Muzafarabad
which is administrated by diréctor sericulture. Extension and Research wings
performed duties under deputy director sericulture and entomologist respectively. In
research wing under entomologist, rescarch officer and grainage technician performed
-duties. At district level extension centres are managed by assistant directors,
sericulture development officers (SDO‘s) and assistant sericulture development

officers respectively.
5.4.2 Physical Infrastructure

In physical infrastructure discussion is about available silk seed varieties, moriculture
and mulberry varieties and province wise classification of sericulture extension

centres, silkworm rearing and cocoon reeling areas.

Silk Seced

In Punjab silk seed production laboratory Murfee has production capacity of
approximately 5,000 silk seed packets, while in AJK before 2005 earthquake
production capacity was about 4,000 packets but due to huge damage this capacity is
decreased up to 1600 packets therefore current total silk seed production capacity of

Pakistan is about 6,600 packets.
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Table — 19:  Silk Seed Production Capacity

Silk Seed MPrEduc:*tioﬁ»l;a‘I‘J(A)ﬂr‘ét'(')ry Silk Seed Production VLaboratc‘iryA [ Total
Murree / Punjab Muzafarabad / AJK
5,000 " 1600 6,600

Currently in Pakistan three bi-voltine varieties of silk seed are used for rearing, i.e.
1:- Mixed and old varieties of Purijab
2:- Imported Bulgarian variety

3:- Variety of AJK

Mixed and Old Variety of Punjab

In past Punjab has 11 differeqit parent (P-1) varieties but unfortunately these precious
varieties are destroyed due to departmental negligence. Due to carelessness of
laboratory staff during seed production process these parent varieties are mixed up
with each other. Now seed of these mixed varieties is considered flop because it is

old, having less resistance dgainst diseases and have very poor production results.

Table —20: Punjab Silk Sced Varieties

PAK-1 |PAK22 | PAK-3 |PAK4 | M- | M- M- M- s |PFL. | PFL
101 (103 |104 [107 |1 |1 2

Imported Bulgarian Variety

Under the sericulture development plan 2006-2011, Punjab sericulture department
imported variety of Bulgarian silk seed. This variety was imported for the purpose of

further silk seed production. But this variety was not able to produce desired results.
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Experts and farmers declared that this variety have léss résistance and production and

considered a flop variety because it is not reliable and mortality rate in it is very high.

AJK Varieties

Department of sericulture claims that AJK sericulture depaftment have different type
of 23 parent silk seed varieties and under standardised conditions these vérieties are
capable of producing about 25 kilogram wet cocoons. In Past varieties of AJK Silk
seed was considered good, but due to lack of advancement, innovation and
technology, production results of these varieties are also dropped down but it is better
than other two and capable for further improvement.

Table — 21: AJK Silk Sced Varieties

PTK-1 | PTK-2 | JAM- | KP- | KP- | KP- | KP-4 | #106 | #112 | #113 | #115 | #124

e {1 |2 3
OWC-1 | K1 |JAM- [ K2 | Y3~ | V5 |81 [S) | Croz |J-101 | #133

120 6 6

Moriculture

Cultivation of mulberry is called moriculture. In this section available mulberry
varieties and their characteristics are discussed. Genetically mulberry belongs to
Morus family. Morus has many species and varieties but in Pakistan Morus-alba,
Morus albalen, Morus laevigata and M. laetifolia are mostly used for rearing
purposes. Morus laevigata and M. laetifolia are more nutritious, broad and succulent
leaves with more protein contents which have positive impact over cocoon production
as more than 70 percent of the proteins in the cocoon are derived from mulberry
leaves.

Mulberry is mainly propagated by grafting, cutting, seed sowing and tissue culture
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etc. Proper time of plantation for rooted plants is December - January while for
cutting plantation it is from Fébruary to middle of March.

In Pakistan available mulberry varieties can be classified into three general categories
i.e., Tree Type Variety (Desi Toot), Bush Type Variety (Imported) and Grafted

Variety.

Tree Type Variety

This local variety is also known as “Desi Toot”. With comparison to other imported
varieties this local type of Pakistani variety has different features which make it
unique from other varieties. It does not require more care and can be grow under
diverse environmental conditions. Leaves of this variety have more protein with
comparatively richer nutrients. Silkworms eat leaves of this variety spin a good and
fine quality of cocoons and these cocoons have more weight than others. Shoots of
this variety are more strong and flexible. Plants of this local variety grow into a huge
and big tree and produce a strong and demanding timber, although this feature is
considered as a drawback also because leaves picking from a huge tree is difficult for

women and chiidren.

Grafted Variety

In Grafted varieties morus laevigata and morus laetifolia are more useful and produce
thick, nutritious and broad leaves along with edible fruit. This fruit is also used in dry
fruit, jams, jellies and ethno medical purposes. The seed; produced by these varieties
are not fertile and cuttings have poor rooting ability. Thercfore to propagate thesc
varieties through normal vegetative methods like cuttings or layering cannot be

practiced. In this case bud and cleft grafting is the procedural protocol for its
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propagation. Phyto-hormones can also be used to promote vegetdtive propagation
(AJK, 2005).

Bush Type Variety

Sericulture department have introduced several imported bush type varieties like
“Japan-early, Japan-late, Ever-green, Latifonia, Punjab-1, Punjab-2, and different
varieties of China, Korea and Sri Lanka. Early sprouting, fast growing and easy
picking of leaves are three main features of these bush type varieties. In bush type
after picking of leaves, plants are covered again and leavés mature for feed in 2 to2/12
months. Sprouting of these varieties starts early and due to availability of leaves,
silkworms can be rear on desired time. These varieties are bush type that’s why
women and children can pick leaves easily. [For good quality of cocoons production,
best feed combination suggested by experts is that during first three sleeps, leaves of
bush type can be used and after fourth sleep leaves of local mulberry variety should

be used.
Area Under Mulberry Plantation

Area under mulberry plantation is decreasing day by day and there is a strong need for
re-plantation and preservation of existing jungles. In spite of local tree type mulberry

plantation, department is promoting impdtted bush type plantation.

Table — 22: Area under Mulberry Plantation (Ilectors)

Punjab

Sindh

AJK

KPK

Baluchistan

T dtal

600 — 800

150 -200

100 — 150

8501150
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Currently in Punjab area under bush typé mulberry plantation is about 600 — 800
hectors, in Sindh it is about 150 — 200 hectors, in AJK it is about 100 = 150 hectors.
Although in KPK and Baluchistan there is-not specific area allocation for mulberry
plantation but recently in KPK, Non Timber Forest Product Department is developing

mulberry nurseéries for experiment purpose.

Sericultuie Extension Centres And Silkworm Rearing Areas
Previously sericulture activities were being performed massively in different areas
and cities of Pakistan. Province wise localities of sericulture extension centres and

silkworm réaring areas are mentionéd below.

Punjab

In Punjab sericulture head office is situated on Ravi Road Lahore and sericulture
extension centres are working at district level. Areas where silkworm rearing
activities were performed massively in past and also familiar currently are Changa
Manga, Qasor, Faisélabad, ChechaWatni, Samundri, Sarei-Alamgir, Khushab, Daffar,
Mona, Gujranwala, Mandi l‘)aha-ud-din, Toba Tak Singh, Jhal Chakian, Kamalia,
Rajana, Jhang, Gujrat, Multan, Jaranwala, Head Fagrean, Rawalpindi, Sangla Hill,
Qadir Abad, Taxila, Kassowal, étc. In these areas land for mulberry plantation is also

allotted to the department extension centres which is not sufficient and cannot fulfil

the demand as needed.
AJK

Sericulture industry is an old and substantial source of income for poor rural people of
AJK. Climate and soil of Azad Kashmir has great heterogeneity and diversification.
Muzafarabad Bagh, Poonch and Sudhnoti districts are hilly one whereas Kotli,
Bhimber and Mirpur are partially hilly and partially plain. Conditions of Azad
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Kashmir are highly favourable for silkworm rearing in both spring and autumn
seasons. Rural people of AJK have very less opportunities of employment and rearing
season is a real economic hope for these people. Earthquake in 2005 impacted badly
on AJK sériculture. It has damaged the infrastructure and seized rearing and silk seed
production activities. Due to earthquake AJK filature unit is totally destroyed and in
affected areas livelihood of about 900 families attached with sericulture was affected
badly.

To adjoin more benéﬁts, AJK sericﬁlture department is promoting Morus Laevigata
and Morus Laetifolia and have 6 mulberry nurseries in Afzalpur, Dhamal, Gorah, and
Patikka with capacity to produce about 0.6 million mulberry saplings annually.
Although at a little extent AJK sericulturc department has strengthen itself in different
disciplines of research and t'echnélogy however it is still far behind from standard
requirements. Department of sericulture AJK have capacity for the development,
multiplication and maintenance of pure lines of silkworms. In all districts of AJK,
department have 14 seed cocoon production and egg preservation centres. Annual silk
seed production capacity for commercial purposes is about 1,600 packets which are
distributed in spring and autumn. These packets are supplied to government and
private sector in different areas of Pakistan. Per packet cocoon production capacity of
AJK silk seed is about 10 — 20 Kg which is not satisfactory and considered very low
than advanced countries. Department of sericulture, Muzafarabad also planted about

68,500 mulberry saplings in 477 educational institutes of AJK.
KPK

In KPK sericulture department head office is located at Peshawar and sericulture

extension centres are located in different districts. In past sericulture activities were

72

- s it




A0

performed massively in the areas of districts Dera Ismail Khan, Peshawar, Mardan,
Swabi, Katlang, Swat, Mengora, Matta, Char Bagh, Dir, Garam Chashma, Hari pur,
Lond Khar, Kohat, Para Chanar, Bannu, Miran Shah, Wazerastan, Giigdt Bultistan,
|

Chitral and Kalash valley etc. But now in KPK silkworm rcaring activities arc story of
|

past and people are going to forgot it.
Sindh
Directorate sericulture office, Hyderabad is a center point for Sindh sericulture having
62 acres of mulberry nurseries. In Sindh seficulture was initiated on experimental
basis in 1975 at Miani forest. After successful experiment it is now extended to
Ghotki, Sanghar, Sukkhar, Tharparker, Mirpur Matheld, Khipro, Naukot and
Hyderabad districts. Silkworm breeding center 'is working at the Miani forest. This

centre provides technical know-how and distributes silk seed to the sericulture

extension centers. In Sindh imported and local silk sced varieties are used for

LReH

silkworm rearing. Two to four crops can be harvested during spring and autumn
seasons. But now due to low produétion sericulturists are not anymore interested in

‘rearing and these rearing activities are shrinking down to very few localities.

Sindh Forestry Department (SFD) has produced more than 10,000 Kg of cocoons
during period of last two decades (SFD, 2007). Provincial secretary for forest, wildlife

and environment stressed the need for development of sericulture as an independent
industry like China, Japan, India, Russia and Korea. (Dawn, 2001)
Balochistan
Several areas of Baluchistan are suitable for sericulture and in past department of

sericulture, Baluchistan executed and conducted several successful experiments in
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Ziarat and Kallat agencies. Currently sericulture department exists but not functional

in a sense of silkworm rearing.

Cocoon Markets And Reeling, Weaving Units

In past Changa Manga, Chechawatni, Multan, Peshawar and Muzafarabad etc were
the main cocoon markets but now due to limited activities cocoon markets are also
reduced. Now during season minimum amount of cocoon trading activities are seen in
Changa Manga. In past there was hundreds of operational reeling units in Changa
Manga, Multan, Karachi, Mazafarabad, Peshawar and Swat valley. In spite of selling
cocoohs a huge number of farmers were preferred to reel their cocoons. These
cocoons were reeled with the help of traditional ‘Hand type Charkha’ and ‘electric
motor machines’ and with the help of this farmers can earn 30 — 40 % morc money.
Along with home based feeling thcre was a separate silk reeling industry in Pakistan
and thousands of people werc engaged with this industry. But unfortunately with the
passage of time due to shortage of cocoons availability majority of reeling units are
closed and now there are few operational reeling units working in Changa Manga,
Multan and Karachi. In past department of sericulture, Muzafarabad has its own silk
reeling filature unit having advanced technology characteristics but in 2005
earthquake it was damaged and after that no one paid any attention to get it repaired.
So the results indicate that promotion of sericulture industry in Pakistan is not a
difficult task and just need a little intention and commitment. It is also proved that
promotion of sericulture requires very low capital but it is much supportive for

employment generation in bulk.
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Chapter 6

Strategies and Feasibility for Improvement in Pakistani

Scriculture Industry

For improvement of sericulture industry in Pakistan huge level of sincere efforts are
needed. Dedicated and visionary approach, revision of policies, improvement in
currently available infrastructure and strengthening it up to its requirements regarding
international standards are necessary steps which are needed to initiate.

To stand the industry on its feet a clear vision, a clear road-map and a firm
determination to achieve this vision should be a fundamental agenda. It’s a game of
years and there may be several short, mid and long ter_'m policies to give it an
exemplary and glorious future. These Development strategies may be leaded from top
to bottom but can be executed from bottom to top.

6.1. Short Term Strategies

For a smooth start to run this industry several short term strategies may be initiated.
Improvement in Production of Good Quality Silk Seed

Motivation of existing sericulturists for rearing of silkworms is an initial point and it
can be done by ensuring them a reasonable per packet cocoons production. This
assurance can be granted to them if a reliable and good quality silk seed should be
distributed among them. As mentioned previously that Pakistani silk seed is not
reliable and not capable to give the desired production. For better quality silk seed
production available’ options are improvement in AJK silk seed and import of
recommended and reliable bi-voltine and hybrid silk seed varieties which can be used

for further production. For this purpose new pure lines of silkworms should be
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introduced while existing pure-lines of silkworms should be maintained and
improved.

Issue of high cost of imported silk seed also exists here because local silk seed
packets have low cost i.e. Rs. 250 — 350 but it has a low quality and unreliable
production results. On the other side imported silk seed packets have the high prices
i.e. Rs. 3,500 — 5,000 which is unaffordable for poor scriculturists. Due to previous
experiences without any certain assurance, farmers will dlso feel hesitation and risk to
purchase costly silk seed packets. To overcome this situation it is necessary that
imported silk seed should be provided on subsidised prices. With help of this
imported silk seed f'urther silk seed may be prepared on our local silk seed production
laboratories. This will not only reduce burden of imported silk seed but will also
generate employment opportunities.

Preparation of Standard Rearing Beds

Rearing beds for silkworms have a great impact on production. Normally farmers
ignore importance of proper spacing and standard rearing beds and relay on traditional
and old ways for rearing, improper humidity and airing, this finally has bad effects on
productivity. Preparation of standard rcaring beds is not a difficult or costly task and
can be prepare with the Help of cheap and available material which is capable to put
healthy impacts on production.

Training and Awarencss Programs for Sericulture Staff and Farmers
Farmers should be aware about standard methods of rearing process i.e. about propcr
hatching techniques, maintenance of temperature and humidity, spacing, feeding,

cleaning, moulting, mounting and harvest of cocoons etc. All these have a great
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impact on production results. For awareness of farmers, trainings, seminars and
workshops are essential and should be conducted in a continuous series.

It is important that there should be a strong relationship betwéen sericulture field staff
and farmers. During rearing season consistent field visits of sericulture staft is also
essential. To attain good production results, standard and scientific awareness and
training of farmers and sericulture staff is an important requisite. Farmers should be
trained in all matters of silkworm rearing like preparation of rearing houses, hatching,
rearing, feeding, diseases of silkworms and drying of cocoon etc. Sericulture staff

should be trained such a way so that they may guide farmers regarding all matters of

silkworm rearing. Collection and preservation of quality cocoons for the production of

further silk seed packets (parental and commercial) is a sensitive matter and field staff
should be well aware about it. It will ecnable smooth supply of silk seed for next
rearing.

Expansion of Mulberry Areas

To initiate sericulture development project available mulberry stock in Changa
Manga, Chechawatni and Faisalabad can be helpful but it is a hard fact that
availability of mulberry leaves is a serious issue. Currently in Pakistan arca under
mulberry cultivation is very less and not sufficient for cnormous level of silkworm
rearing. Cultivation of mulberry trees could be done on government free lands i.e.
beside the streets, roads, railway tracks, canals, hilly areas and area assigned for
forests. This kind of areas is abundantly available in all provinces of Pakistan. This
will impact dually i.e., besides increasc in the supply of leaves this will also bring

positive and healthy impacts on economy and environmént. The bush type mulberry
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plants mature in two years, therefore if the initiation is taken today, enough leanes

should be available after two years.

6.2. Medium - Term Strategies

Initiation of Interrelated Sections

Sericulture industry has a no of interrelated sections and initiation of these inFerrelated
sections can bring huge value addition.

For example silk cocoon is a delicate commodity and it cannot be stored for a long
time. It is observed that if farmers get recled their cocoons by themselves then they
can keep their silk yarn for longer period and can earn 30-40% additional price as
compared to cocoons. Solar reeling units which are also being used and adopted by
other countries may be much helpful in Pakistani circumstances. Therefore, training
of farmers in cocoon reeling on portable reeling machines is essential. Promotion of

direct linkages between reares, reelers, twisters, and weavers is also important.
Exclusive Women Oriented Skills Development Programs

In Pakistan rural women do not have sufficient opportunities for livelihood
generation. Promotion of different cottage based industrics may be helpful and these
can grant income generation opportunitics for these women at their home. This will
help women to share the burden of their breadwinner.

Sericulture activities are compatible and easily match with routine activities
performed by these women at their homes. In advanced sericulture countries, during
all procedures i.e. from silkworm rearing to reeling, dying, twisting and weaving,
women are playing a primary and dynamic and key role. In Pakistan development of
sericulture industry infrastructure in such a way which appreciates and favours

women participation may help a lot to bring out women and their families from
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poverty line. This ihdy promote women and help them to come in main stream. This
may be done through initiation of women skills development programs and through
creation of women dcvelopment fund which may provide them subsidies and micro
credits. Sericulture promotion campaign like India with the slogan “Sericulture and
Silk for the women by the women” is also needed to promote in Pakistan. India has
advantage that large platforms of well organized women self help groups /
associations / networks are working who are always ready to receive new ideas and
execute these ideas. Such types of programs are also needed in Pakistan.
Appreciation of NGOs Participation

For promotion of silk industry participation of NGOs is key and crucial point. in silk
advanced countries there are several successful NGOs playing role in sericulture
promotion. Case study of BRAC sericulture, mentioned in literature review is an
excellent example. For promotion of industry, public private partnership in pre and
post-cocoon sector and contract farming with NGOs and related corporations may be
helpful. These NGOs can be helpful in terms of mobilizing the communities and
societies, motivating and mobilizing people to participate and practice silkworm
rearing activities, creation and development of basic infrastructure, mechanization of
this infrastructure and establishment of channels between farmers, sericulture
department, and other stack holders of industry. To initiate it help and assistance of

International Sericulture Commission (ISC) can also get.
Development of Standard Rearing Rooms

To obtain good production, standard rearing houses which may provide proper
spacing, temperature, humidity, air and ventilation are necessary. Standard rearing

rooms can be established in economical manner i.e. mud rooms having proper cross
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ventilation, temperature and humidity control mechanism. Benefits of rooms prepared
by mud are that these are cheap in cost and are fost effective fof environment control
because these are naturally cool in summer and hot in winter. These rearing rooms
can be used for multipurpose for example after rearing season these ¢an be used as a
reeling room or as a shed of mini livestock or poultry. For construction of these
rearing room$ goveérnment, NGOs or other related donor agencies can provide

technical guideline, funds and subsidies.

Establishment of Friendly Marketing System

Establishment of friendly marketing system and services in farming and non-farming
sector where suppliers and buyers feel confidence and can easily trade their silk
products having no bafriers and they don’t have fear of extra surcharges is essential.

Establishment of Separate Directorate and Research Centres

Like other countries where sericulture is a flourishing industry, establishmént of
separate directorate and research centres for Pakistani sericulture industry is essential
and very much needed. As sited earlier, in all the countries having good production of
silk, separate and independent silk promotion departments and research ‘centres are

present.
Promotion of Educational Infrastructure

In neighbouring countries research and studies in sericulture is encouraged and
promoted. From school to university level sericulture is treated as a separate subject.
By this way huge amount of sericulture specialists are generated. Such type of

educational infrastructure development is also needed in Pakistan.
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6.3. Long -Term Strategies

Plans for long term strategies should be prepared in such a way that these should
maximize utilization of resourcés and ensufe makXimum level of value addition.
Expansioii of Interrelated Industrics

To confront with natural risks, strategies for risk management and prevention system
in terms of prices and diseases are also important. Advanced countries in sericulture
are diverting themselves from traditional methods towards three-dimensional mods
like “mulberry-food-herd”, mulberry-food-chicken” or mulberry-food-vegetables”
and multi levelled circulation mode of “silkworm-livestock-biogas-fish” in which
these interrelated industries support each other and also support ecological benefits
which help to improve the overall economic efficiency.

Finally these short, medium and long term strategies could be implemented smoothly
and for the growth of industry fhese could provide a strong, reliable and consistent

base.

6.4. Feasibility

Establishment of sericulture is not a complex job its requirements are simple and
could be managed easily and in a cheap manner. For rearing of one packet of
silkworms, one time investment required is not more than Rs. 25,000. F ollowing are

some basic feasibility requirements

Inputs:-
Silk Seed
AJK variety = Rs. 350 Imported variety = Rs. 3500
Mulberry Cultivation

Leaves production depends upon the variety of mulberry and on type of plantation
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Chapter 7
Conclusion

To conclude we can say that presently sericulture industry in Pakistan is becoming a
fairy tale of past. For the purpose of improvement of dgricultural labour, small and
marginal farmers and overall rural development, Scriculture can play a vital role. A
clear vision improved and well planned management; marketing and advanced
technology systém can lead the sericulture towards its right direction. lllustrations of
sericulture progressing countries like China, India, Bangladesh etc are evident that
this industry is much viable for rural development. From the discussion it is proved
that sericulture was once a profitable business for rural communities in Pakistan also
but due to some unavoidable circumstance and negligence this industry is in difficult
time. But at the same time there is hope that people are still willing to part of this
industry if find some relief in provision of quality silk seed, mulberry leaves,
appropriate training and rearing sheds.

From discussion it can be inferred that multi prong strategy is required for
development of sericulture industry and there is need of input from Government as
well as from NGO sector. From test case of India, Bangladesh and other silk
producing countries of world it is evident that for development of sericulture sector
both government and NGOs are working hand in hand. Although areas of operations
are different but collaboration of both government and NGOs, sericulture sector can
progress. Government can emphasis on research and development side in way of
plantation of mulberry and development of silk seed varieties, where NGO scctor can
provide initial investment, training, marketing and mobilization of community to take

part in sericulture activitiés. As it is one of such cottage industry which requires
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