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Introduction
The study of Sufism, Sufis and their sacred khangahs (monasteries) and Dargahs has become a
prominent area of research in social sciences during the later half of 20" century. Obviously, it is
a multi-disciplinary research area. Though pursued largely by anthropologists, sociologists,
historians and scholars of religion it is generally forgotten that such studies are inherently
geographical in nature. One of the basic characteristics of Sufis and their Dargahs is the silsilahs
(Sufi orders) that has immense geographical substance.

Sufi silsilahs have their own place of origin and their diffusion over time through the
agency of Sufis and their Dargahs attract pilgrims from various areas. Moreover, these Dargahs
besides being having both intra and inter-linkages among themselves also have considerable
regional variations. Hence the basic geographical concepts of place, diffusion, network and
regional variation inherently make their studies geographical in nature.

Objective of the Study

The main objective of the study is to briefly describe various Sufi silsilahs in South Asia. It also
aims to convince, not only the scholars in allied fields but also geographers, that such studies are
fundamentally geographical in nature.

Scope of the Study

The scope of the study is defined by the broader parameters of cultural geography in the study of
Dargahs and Sufi silsilahs. However, despite linking them to the roots, it is restricted largely to
those silsilahs that entered or developed in South Asia. Consequently, the silsilahs (including
their sub-orders) like Chistiya, Suhrawardi (both Ba-Shara and Be-Shara),Qadiriya,
Nagshbandiya, Malamatiya, Kubrawiya, Madariya and some other minor orders have been
described.

Data and Method

The study is largely based on the historical material available in various types of sources like
Maktubat (correspondence of the Sheikh), Malfuzat (conversation and discourses of the Sheikh)
and Tazkira (compiled anecdotes of the Sheikh). We have tried to trace the evolution of the
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silsilahs, their splitting up into various levels of sub-orders and diffusion of their shrines. Of
course, because of the inherent limitations of data it becomes difficult to understand the process
historically (Nizami, A. R. and M. Khan. 2012: 40). The problem becomes more complex when
either the name of the founder, his life span, or place of dargah is not mentioned in historical
chronicles.

Conceptual Background

Without referring to various types of controversies related to origin and antiquity of Sufism
(Esposito, J. L. 2003: 334; Suvorova, A. 2004: 8-9; Nasr, S. H. 1972: 11-12; Burckhardt, T. 1990:
15), one can infer from the Sufi literature that almost all the silsilahs trace their origin from the
Prophet. His teachings attracted a group of noble scholars, AhleSuffe, (Khanam, F. 2006:9). With
time contemplativeness of Sufis developed a system of purification (Tirmingham, J. S. 1972: 2)
and to become the part of this system the aspirant has to accept the authority of his pir
(Tirmingham J. S. 1973: 4). After learning the acts of devotion, and passing through the stages of
communion with God, the murid is designated as salik (traveler) on the way of tarigah (Sufi path)
(Rastogi, T. C. 1990: 55).

The rituals and practices of each order (silsilah) have been handed down through a
continuous chain of succession. These silsilahs have been very well explained by the scholars but
the organizational aspect of the Sufi spirit has more or less been neglected. The 12the century saw
the crystallization of Sufi silsilahs as a chain of linkages through which the spiritual genealogy of
the Sufis could be traced. The establishment of these Sufi orders placed Sufism on a firm and
organized basis. The organization of Sufis into an established Piri -Muridi order made the
movement more meaningful to individual Sufis and their followers. It needs emphasis that the
orders were distinguished by their own distinctive teaching practices.

In most of the orders, the pir anoints his khalifahs (disciples) and sends them to various
wilayats (provinces) so that they could spread the message of love and brotherhood and
propagates the philosophy of Sufism. Subsequently, these khalifahs appoint their own
subordinates to explore other areas and establish their newer wilayats. Hence it may be observed
that this diffusion is not on the basis of physical characteristics of an area but on the spiritual
attractions of the pir towards that area (Nizami, K. A. 1978: 175). These sacred landscapes and
places of pilgrimage are important signifying system encoded with religious and mystical
symbols (Singh, J. P. and Khan M. 2002: 30; Akhtar, Z. and M. Khan 2011:1; Khan M. and A. R.
Nizami: 2011; Nizami and Khan 2012: 38). They not only attract the pilgrims but also act as a
node to transcend barriers of religion, caste, color and gender.

Prominent Sufi Silsilahs
This study attempts to arrange the silsilahs genealogically. Most of the silsilahs trace their origin
to Hazrat Hasan of Basra, the ‘Patriach of Sufism’, who learnt tarigahs in Tassawwuf from the
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companions of Prophet Muhammad. From there the esoteric roots reach Prophet through Ali ibn
Talib with an exception of Nagshbandiya order which trace its roots through first Khalifah of
Islam, Abu Bakar Siddique. However, the names of Hasan’s two disciples’ Khwaja Abdul Wahid
ibn Zaid and Habib Ajami stand at the head of two main lines of silsilahs, (Fig. 1) the Zaidiya

and the Habibiya, which again had their own sub-divisions.

Prophet Muhammad (SAS)

Hazrat Ali ibn Talib (R.A.)

Hazrat Hasan Basri (R.A.)

Abdul Wahid ibn Zaid (Zaidiya)

Habib Ajami (Habibiya)

Fig. 1 Genealogical Roots of Silsilahs

A. Zaidiya — This Sufi fraternity owes its existence to Khwaja Abdul Wahid ibn Zaid. The

order was further divided into various sub-orders.

- lyadiya: The founder of this Sufi order was Fuzail ibn lyad successor of Abdul Wahid

ibn Zayd . He is buried in Mecca.

- Adhamiya: As denoted by its name, the Sufi order was started after the name of Ibrahim
ibn Adham who was a successor and a disciple of Fuzail ibn lyad. Sultan Ibrahim ibn
Adham, belonged to a royal family but voluntarily abdicated the throne to become a Sufi.

He is buried in Jerusalem, Palestine.

- Hubairiya: Khwaja Hubaira, a successor of Ibrahim ibn Adham was the founder of
Hubairiya Order. Very little is known about him except that he was long in the company

of famous Sufi saint - Junayd of Baghdad.

1. Chishtiya: The origin of this order owes to Khwaja Abu Ishag Shami Chishti. One of the
first among Chishti Sufi order to call himself Chishti Shami is believed to have met a Sufi
who directed him to settle in Chist (Afghanistan) and accordingly became known as Chishti.
He died in 966 AD in Damascus and lies buried in Mt. Qasiun where later on lbn-al-Arabi
was also buried. Chishti order is considered as one of the oldest, existing Sufi order in the
world. According to most of the Sufi orders, this order is considered to be originated directly

from Prophet.
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Chishti saints adopted following rituals like reciting the names of Allah loudly sitting in a
prescribed posture at a prescribed time, reciting the names of Allah silently, regulation of breath,
contemplation and performing Chilla (40 days of spiritual confinement).

The early Sufi saints of Chishtiya order established their khangahs mainly in Rajasthan,
Delhi, Uttar Pradesh and Punjab. During the times of Khwaja Fariduddin Ganj-e-Shakar, Hazrat
Nizamuddin Auliya and Hazrat Nasiruddin Chiragh the influence of the order extended all over
South Asia (Nizami, A. R. and Khan, M 2012: 60 ). During this period, the order possessed a
highly integrated social structure, which was centrally controlled and guided by the activities of
those who were associated with it. However, after the death of Sheikh Nasiruddin Chirag-e-Delhi
(R.A.), the central organization of the Chishtiya Order broke down into provincial monasteries
(khangahs). They no longer owed any direct allegiance to the central authority (Dhaul, L. 2004:
105). However, at the time of urs at Ajmer followers of all these khangahs assemble and pay their
homage.

Over the time, the Chishtiya silsilah developed its own sub-orders such as Qutubi
(Khwaja Qutubuddin Bakhtiyar Kaki), Faridi (Sheikh Fariduddin Ganj-e-Shakar), Nizami
(Hazrat Nizamuddin Auliya), Sabiri (Sheikh Allauddin Ahmad Sabir), Nasiri (Sheikh Nasiruddin
Chirag-e-Delhi), Ashrafi (Sheikh Ashraf Jahangir Simnani), Niyazi (Sheikh Niyaz Ahmad)
(Nizami, A. R. and Khan, M 2012). The principle of hereditary succession was also introduced in
the Silsila. This was a deviation from one of the main traditions of early Chishti saints namely
that of the selection of successors by the departing Pir, under divine guidance (Dhaul, L. 2004:
105).

B. Habibiya: The order was started by Habib Ajami, a usurer who finally became a disciple of
Hazrat Hasan of Basra. The sub divisions of this order are:

e Kharkiya — This Sufi order was started by Maaruf-al-Kharki who belonged to Khark,
a district in Baghdad. His Pir was Daud Taee who was a disciple of Habib Ajami.

e Sagtiya — Khwaja Hasan Sari-us-Saqati was the founder of this silsilah. Saqati is
added to his name as he was a huckster in the bazaar of Baghdad.

e Taifuriya — This Silsilah was founded by Abu Yazid Taifurul Bistani who was also
known as Bayazid-us-Taimi. A distinctive feature of this order is its emphasis on
sukhr (intoxication of love of God) and wajd (rapture).

e Junaidiya — Junaidiya silsila was founded by Abul Qasim Junaid who was a
successor of his maternal uncle Sari- us -Saqti.

e Gazruniya — It was founded by Khwaja Abu Ishag Gazruni who was fourth in the
line of succession from Abul Asim Junaid.

e Tartausiya — This Sufi order was founded by Abul Farah Tartausi who was also in
the line of succession from Abul Qasim Junaid.
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e Firdausiya — The founder of this Sufi order was Badaruddin Firdausi of Bukhara
whose khalifa Najibuddin Muhammad Firdausi (1300), who lies buried in Delhi,
introduced this order in India.

2. Suhrawardi — This silisilah was started by Sheikh Bahauddin Suhrawardi, a native of Multan
born in the Quresh tribe in 1182. Though according to ‘Khulsatul Afrin’ Sheikh Bahauddin
was a grandson of Abdul Qadir Jeelani (R.A.), the founder of Qadiri order. There are many
and varied stories about the spiritual attainment of Sheikh Bahauddin and almost all of them
reveal how he was always lost in ecstasies. Besides Multan (the parent Dargah of this silsilah)
that has six shrines, Lahore and Delhi have more concentration of Suharwardi shrines. The
Suharwardi shrines are also found in Srinagar, Gujrat (Pakistan), Uch, Ahmadabad, Patan,
Shahjahanpur, Badaun, Behraich, Zafrabad and Kalpi. The Suharwardi order is roughly
organized into two groups. The classification would facilitate an understanding of some
saints who laid stress on the "Saint’s -worship’ and on ecstatic experience besides a few of
them resorted to hypnosis and to consuming intoxicants. The two main divisions are

2.1 Ba-Shara (According to Shariyat i.e. Islamic Canonical Laws)
2.2 Be-Shara (Not according to Shariyat)

2.1 Ba-Shara — This sub-division is based on the traditions largely according to Shariyatand is

further divided into five main sections

2.1 (a) Jalali — This order were founded by Syed Jalaluddin Shah Surkhposh, one of the

adherents of Bahauddin Zakariya Suharawardi. He was born in Bukhara from where he came
to India and settled down at Uch in Sindh. His tomb is at Rasulabad near Ahmadabad.The
Jalali faqgirs wear black threads round their heads and an amulet round their arms. The amulet
is said to be made in the form of the seal of Prophet Muhammed.

2.1 (b) Makhdumi — The founder of this sub order was Mir Syed Jalaluddin Makhdum-i-

Jahaniyan Jahangasht Bukhari who was a grandson of Syed Jalaluddin Shah Surkhposh. The

saint died in 1383 and is buried at Uch.

2.1 (c) Miran Shahi — This sub- order was founded by Miran Muhammad Shah Mauj—Darya
Bukhari, a descendant of Jalaluddin Surkhposh. He was contemporary of Emperor Akbar
who had great respect for the saint. Though buried in Lahore near Anarkali’s tomb his
shrine is also built at Batala where his dead body was given a ritual bath after death.

2.1(d) Ismail Shahi — The founder of this sub order of the Suhrawardi Order was Hafiz
Muhammad Ismail, commonly known as Miyan Wadda who died in 1683.
2.1 (e) Dawla Shahi — This sub order was founded by Dawla Shah, a disciple of Sayyid Nasir
Mast Sialkotwi. He moved to Gujarat.
2.2 Be-Shara — This order is based on the traditions which may be considered deviations from
the Shariyat.
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2.1 (a) Lal Shahbaziya — It was founded by Syed Lal Shahbaz who described himself as a
vicegerent of Bahauddin Zakariya. However, hagiographers have described him as a
libertine. Contrary to the precepts of Islam, wine and other intoxicants were his drinks. He
died in 1324. The Sufis of this order put on red garments and have permission to drink
wine. The number of disciples in this order is fast declining.

2.2 (b) Suhagiya — The founder of this sub-order was Musa Shahi Suhag who was a vicegerent
of Jalaluddin Surkhposh. He later settled in Ahmedabad and died in 1449. The followers of
this sect adorn Saint Musa and style themselves as Sada Suhagin, literally a lady with a
loving and affectionate husband (God).

2.2 (c) Rasul Shahi — This sub order was founded by Syed Rasool Shah. The followers of this
sect regard drinking spirit as a virtue. It is a very small sect mostly found in Lahore.

3. Qadiriya — Abdul Qadir Jeelani (R.A.) whose tomb is in Baghdad was the founder of this Sufi
order. He is highly revered in South Asia and is known as Piran-i-Pir Dastgir. Syed Bandagi
Muhammad Gaus a descendant of Abdul Qadir Jeelani settled at Uch in Sindh and established
this order. Over the time, this silsilah expanded fast and now its shrines are widespread in
South Asia. The first cluster of shrines of this order is found in the northwestern part. The
maximum numbers of shrines are confined in Uch and Srinagar. Besides these, other shrines
are found in Gujrat (Pakistan), Sialkot, Lahore, Kasur and Multan. The second cluster, in the
northern part, includes the shrines at Sirhind, Panipat, Delhi, Bareli and Agra. The third
cluster is most prevalent encompassing Dargahs at Ujjain, Burhanpur, Ahmadnagar, Bider,
Gulbarga, Bijapur, Warangal, Golconda, Hyderabad and Karnool. This order has more than
twenty sub- orders. Some of the prominent among them are:

3.1 Qumesiya — This sub-order was founded by Shah Qumes who lived in Bengal and
flourished during the times of Sher Shah Suri, Humayun and Akbar. Shah Qumes and his
father Abdul Hayat are counted among pioneers of Qadiri Order in South Asia.

3.2 Bahlol Shahi — The founder of this sub-order was Bahlol Shah Daryai, a disciple of Shah
Latif Barri, who himself was a disciple of Hayatul Mir. The followers of Hayatul Mir
believe that he is still alive and refer him as Zinda Pir — saint endowed with immortal life.

3.3 Mugim Shahi — Syed Mugim Mukhamuddin, a vicegerent of Hayatul Mir was the
founder of this sub order. Unfortunately, very little is known about Syed Mugim
Mukhamuddin, however his great grandfather Syed Bahlol Shah was held in very high
esteem.

3.4 Nawshahi — The Nawshahi silsilah was founded by a descendent of BabaFarid, Shah
Maaruf Chishti Qadiri. Records of Shah Maaruf and his vicegerent are quiet scanty.
However, the title ‘nawshah’ (bridegroom) came from Haji Muhammad buried in
Wazirabad District, a disciple of Maaruf Chishti. A number of famous Saints had their
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genealogical links with him and the order has two sub-divisions i.e. Pak Rehmanis and
Sachyaris.

3.5 Hussain Shahi — Shah Lal Hussain whose original name was Dhadha Hussain Kalasrai,
was the founder of this section. He was fond of wearing red and saffron clothes that’s
why Lal was added to his name. He is buried in Lahore.

3.6 Mian Khel Shahi — Mir Muhammad an immigrant from Siwastan (Sindh, Pakistan) was
the founder of this sub-order of Qadiri Order. Dara Shikoh, the eldest son of Emperor
Shahjahan, wrote a biography of Miyan Mir named "Sakinatul Auliya’ and later became
disciple of Mullah Shah one of the disciple of Mian Khel Shah (Tirmingham, J. S. 1972:
272).

4. Nagshbandiya — This is the only order which trace its roots to the Prophet through the first
Khalifah of Islam, Abu Bakar Siddique. Originally known as Silsila-e-Khwajagan this order
gained momentum during the time of Khwaja Bahauddin Nagshabandi of Turkestan, (d
791AH/1389AD) who is buried near Bukhara and thereafter it was called Nagshbandiya.
Later, Khwaja Bagi Billah (d 1012AH/1603AD), buried in Sadar Bazar, Delhi, brought this
order to India. The concentration of the shrines of Nagshbandiya Order in confined in the
western and northern part of the sub-continent in Peshawar, Anantnag, Kasur, Gangoh,
Panipat, Badaun, Lucknow and Tonk. However, a larger number of Nagshbandi shrines are
found in Srinagar, Lahore, Sirhind and Delhi.

5. Malamatiya — Since most of the Sufi orders believe that the saints of this order follow some
blameworthy practices hence they termed them as Malamatiya (blameworthy). Some of the
basic behavioural aspects of these saints include :

a) They normally do not practice Islamic religious obligations and take a libertine and
unrestrained way.

b) Quite a few fagirs of this order pretend to be affected by hallucination in which their
imagination turns riots.

¢) They used to utilize music to raise ecstasy.

6. Kubrawiya — This sect started with Najmuddin Kubra (540AH/1145AD — 618AH/1221AD).
Born in Khiva (Khwarizm) he followed an ascetic discipline while in Egypt and eventually
settled and built his khangah in Khwarism. This order was famous for its practices like
sanads and dhikrs. Over the time this order gave birth to the following sub- orders:

6.1 Firdausiya — This was an Indian Branch started by Bakhazi of Bukhara. The order
derived its name from his khalifah, Badaruddin Firdausi, who introduced the order in
India.

6.2 Nooriya — It was a Baghdadi branch founded by Abdur-Rehman Israfani
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6.3 Rukniya — It was a Khurasani branch which was derived by Ruknuddin Abul Makarim
Ahmad ibn Sharfuddin who was generally known as Allaud-Daula Simnani.

6.4 Hamadaniya — Basically it was a Kashmiri branch of Rukniya, which was founded by
Syed Ali ibn Shihabuddin who is buried at Khotlan in Tajikistan (Ross, G.E.D.1895:432-
33).

6.5 Ightishashiya — A Khurssani branch that was founded by Ishag-al-Khuttalani, a disciple
of Ali Hamadani.

6.6 Noorbakhshiya — A Khurasani branch which was derived from Mohammed ibn
Abdullah, popularly known as Noorbaksh, a pupil of Ishag-al-Khuttalani who developed
his own distinctive Shii beliefs. This again stemmed into two lines

e Qasim Farid Baksh carried Noor Bakshi and
e Shamsuddin Lahiji built a khangah in Shiraz which branched out independently.

7. Maulaiyya — This sub-order derived from a Persian immigrant Jalaluddin into Anatolia
where he received the title of Mawlana (Muslim Religious Scholar). It was localized and its
influence was restricted to Asia Minor and Ottoman Provinces in Europe. The members of
this sub-order became famous for their devotion to music and the nature of their dhikr.
Although Jalaluddin died in A.H.712/1312 A.D. but his sect had widely spread throughout
Anatolia. (Tirmingham, J. S. 1971:60).

8. Qalandariya — Qalandar is one of the names of God. This order derived its name from its
founder, Khizr Rumi Qalandar, who was a disciple of Abdul Aziz and also of saints like
Abdul Qadir Jeelani, Shihabuddin Suhrawardi, Shah Madar, Fariduddin Attar and Fariduddin
Masood Shakarganj (Rastogi, T. C. 1982: 53).

Qalandars are regarded as pious people who serve the acts of austerities in a state of
ecstasy. The term Qalandar is applied to an ensemble of fagirs who have varying
descriptions. Some writers think that they form a group of “begging monks” (Digby, S.1984:
97), other say that they constitute a tribe of nomads who eke out their subsistence by
conjuring tricks and entertaining by performing monkeys and bears.

In the Encyclopedia of Islam, the Qalandar is classed as a religious Sufi order,
founded in the early 13™ Century by Qalandar Yusuf, an Arab of Spain. Qalandars were also
present in Damascus (Syria), Egypt and even in India. Khizr Rumi a pupil of Makki
introduced Qalandari tradition in the country. It is believed that Khizr Rumi came to India to
meet Khwaja Qutubuddin Bakhtiyar Kaki (R.A.) Qutub Saheb initiated Rumi in the Chishtiya
order and he in turn received Kaki in the Qalandariya Order.

A disciple of Hazrat Nizamuddin Auliya (R.A.), Syed Nazmuddin Gausu-d-Dahar
Qalandar with the consent of his Pir became the disciple of Khizr Rumi as well. Rumi
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appointed him as his vicegerent. His successor was Qutubuddin Bindal Qalandar Sardarz-e-
Ghausi.

One of the important Qalandar is Sharfuddin Bu Ali Shah Qalandar who died in 1324

A.D. Surprisingly, his Dargah is found at both Karnal and Panipat. According to one legend
he died at Karnal and was buried there but the people of Panipat disagreed. They dug a few
bricks from his grave, carried them in a coffin to Panipat. Surprisingly, after reaching Panipat,
it was found that Coffin contained Saint’s body. His Urs is held both at Karnal and Panipat
(Rastogi, T. C. 1982: 55).

9.

10.

11.

12.

13.

14.

Rifaiyya — Abul Abbas Ahmad ibn Ali ar Rifai (1106-82 AD) inherited Rifaiyya, a
derivative of Qadiri order, as a family silsilah. This Sufi sub-order is distinguished by
peculiar practices derived by Ahmad himself which became the center of attraction for
Sufis of this sub-order. The silsilah spread over Egypt, Syria, Damascus and Anatolia.
Later on in Syria the silsilah was divided into Sadiyya or Jibawiyya. Of course it also
spread in South Asia.

Madariya — It is believed that Badiuddin Shah Madar, a Jew, was the founder of this
order. His father Abu Ishag Shami claimed his descent from Aaron, brother of Moses.
One night he dreamt of Moses telling him that he would have a son with a dignity of
Sainthood. Since his youth Madar had an aura of Sainthood and is reported to have
performed a number of miracles. Badiuddin Madar came to India to visit Ajmer and from
there he proceeded to Kanpur and reached Manakpur. He had a long life and his Dargah
is in Manakpur.

Madaniya — This sub-order was founded by Abu Madyan Shuaib ibn Al Hussain who
died in 1198. It has a sub-order called Shaziliyya silsilah.

Jahaniya — The sub-order was founded by Makhdum Jahaniyan Syed Jalal Bukhari. The
Sufis of this Shii sect shave all the hair of their body from toe to head. They wander
naked from place to place and swallow snakes and scorpions. They believe that snakes
are Hazrat Ali’s (R.A.) fish and scorpions are Hazrat Ali’s (R.A.) prawns.

Jabariya — Established by Jahm ibn Safwan, this school taught Sufis that man is not
responsible for any of his actions but they are preceded entirely from Allah.

Uwaisiyya — Those Sufis who claim themselves to be mystically initiated by God are
called Uwaisiyya.The term is derived from the name of Prophet Muhammed (SAS) as
Uways-al-Qarani.
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15. Shattariya — The word “shattar’ means speed, therefore, the sub-order claims speedy
approach to the state of fana (annihilation) and baga (subsistence). The Shattariya sect
was founded by a descendant of Sheikh Shihabuddin Suhrawardi, who was the initiator of
Suharawadi order of mysticism. The name of the founder was Sheikh Abdullah Shattari
and as instructed by his Pir he came to India during the reign of Sultan Ibrahim Sharqi
and settled in Jaunpur and is buried there.

Conclusion

Admittedly, the study of Sufi silsilahs is extremely complex. More specifically their origin,
characteristics and diffusion involve debates and difference of opinion among the scholars exists.
Despite having numerous shortcomings inherent in such studies, we have tried to present a brief
sketch of Sufi silsilahs in South Asia. Of course, it is concerned mostly, not exclusively, with
those silsilahs that entered or developed in South Asia. Nevertheless, the study may lead to
intensive study of individual silsilahs, their parent Dargahs, evolution and distributions, rituals,
inter—linkages with other silsilahs and Dargahs and their role in social harmony in the society. It
is amply demonstrated that the study of silsilahs, having based on basic geographical concepts, is
a fruitful area of research. We seriously wish that not only the scholars in allied fields but also
geographers would realize its importance.
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The Sacred Landscape Of Dargah Hazrat Nizamuddin Auliya : A Geographical Interpretation
Zakia Akhtar*
Introduction
The cultural landscape may be classified into sacred and profane. The sacred landscape includes
sites for religious ceremonies and rituals performed by the believers, whereas profane landscape
includes those which are concerned with everyday life e.g. homes, fields and farms. The mental
division between the sacred and the profane is a fundamental aspect of cognitive constructions of
a cultural or physical world. The sacred-profane dichotomy is reflected in cultural perceptions of
landscape and dictates a number of activities related to the space (Eliade, M. 1959:1-20).

A prominent part of cultural landscape is the sacred landscape created by different cultural
groups in their own area of occupation of earth surface. It is not necessarily based on natural
phenomenon but is culturally constructed. As Sauer appropriately points out that the significance
to a specific configuration of geographical features is not a self-evident fact conferred by Nature
or natural processes, but rather a cultural appraisal (Sauer, C.O. 1952: 2-3).

The terms space, place and landscape, sometimes mistaken as the same, have their own
connotations. Space is a continuous area or expanse, bounded or unbounded, which may or may
not contain objects. On the other hand place is a specifically defined area for a definite purpose.
In other words when space is provided with some attributes it becomes a place (Singh & Khan,
1999: 269-278).

Having defined the meaning of these terms let us have a glance over them if we add
sacred as an adjective to them. Sacred is essentially the object of veneration and awe. Apartness,
other worldliness, orderliness and wholeness are the qualities in defining what is ‘Sacred’ (Tuan,
Yi.Fu. 1991: 684). In this context it may be pointed out that sacred space in contrast to the
profane space, does not exist naturally, but is assigned identity as man defines, limits and
characterizes it through his culture, experience and goals. Sacred space is essentially related with
a religious community. Sacred spaces of each religion attract pilgrims, protect specific areas and
serve as symbols of the religion. Sacred landscapes not only represent the present but are also
continuation of the past. There can be different sacred landscapes like caves, religious
sanctuaries, clay sources, forests, groves, rocks and burial sites (Carmichael, L.D. et al. 1994: 11).
Scared landscapes like churches, temples or masjids provide the imprint of religion on an area.
Some signs and symbols are related to a particular religion, which give a special and unique
identity to the sacred landscape (Park, C.C. 1994: 197-244).

* Dr. Zakia Akhtar is a Lecturer (School Education), Jamia Millia Islamia, New Delhi-25.
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Granting that there are sacred places affiliated to each religion but there are some places
which transcend this barrier. In this context Dargahs of Sufi saints acquire a unique place. They
are considered sacred by people of all religions. One of the most prominent characteristics of
sacred landscape is the symbolism. Since we have already discussed the symbolism of Dargah
Hazrat Nizamuddin elsewhere (Akhtar, Z. & Khan, M. 2011: 1-15) we are concerned here only
with the sacred landscape.

Sufism represents the inward side of Islam. It may be described as the mystical (having a
secret meaning beyond ordinary human understanding) dimension of Islam. The Sufi is one who
attempts to achieve a development of his intuitive faculties through ascetic exercises,
contemplation, renunciation and self-denial in order to attain communion with God. Moreover,
the philosophy of Sufism gave meaning and mission to the religious feelings and beliefs of a wide
cross-section of society.

There is a debate in cultural geography about the authorship of cultural landscape (Duncan,
J. S. 1980: 181). “But Hindu religious texts do not leave the question of authorship open for
disputation. They provide definite names of persons both divine and human, who have played
significant role in the creation of religious landscape” (Singh, J.P. and Khan, M. 2002: 31). The
same may be equally true in case of the sacred landscape of Dargahs (Nizami, A.R. 2010; Akhtar,
Z. 2011; Akhtar, Z. & Khan, M. 2011). Sufi Saints through their pious life, acts of benevolence
and unselfish behaviour have given these places a distinct sacredness.

Objective of the study

The main objective of the study is to describe the sacred landscape of the Dargah Hazrat
Nizamuddin Auliya, that present a significant feature in the sacred topography of South Asia.
Since Muslim sacred places have been more or less neglected in Indian geographical literature,
this study, therefore, tries to fill this gap.

Significance of the study

The present study derives its significance in addressing the following relevant issues: Firstly,
since all the major religions in South Asia have their own sacred places and associated
landscapes, Dargahs on the other hand are basically multi-religious in nature. Their sacredness
transcends the barriers of religion, caste, color and gender. Secondly, there can be no two
opinions about the profound impact of the pilgrimage on the life of the people. Sufi Dargahs are a
living force in the life of the masses. Dargahs have historically been part of the nation building
process and acted as a connecting force in the diversified social reality of the country. Even in the
present day scenario of distrust among various sections of the Indian society, culminating in
conflicts and communal riots in the country, dargahs can still act as a cementing force. This
study, therefore, would try to emphasize the inclusive aspects of sacred landscape and thus
reinforce the communal harmony in India.
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Data and Method

The study is based largely on historical material available in the literature. However, because of
lack of unanimity among the scholars about the person and/or date of construction of various
monuments we are unable to describe their historical evolution. Nevertheless, we have also
followed the tradition of cultural geography wherein an insightful observation is an inherent part
of the collection of information for conducting research. We have frequently visited the Dargah
of Hazrat Nizamuddin Auliya, taken photographs and as participant observer gained sufficient
knowledge about it.

Conceptual Background

The concept of sacredness of a place is intrinsically related with the human mind. It is basically a
human construct which provides it a distinct identity. Moreover, sacredness of a place evolves
during a long period. In some instances, it is an outcome of the relation of a highly spiritual
person with a particular place or territory. On the other hand, sometimes an individual having
intimate relationship with an existing sacred place may himself/herself acquire a sort of
sacredness.

Understanding a place or landscape is not a matter of finding a typical ‘cultural area’, but of
seeing how landscapes come to mean different things to different people and how their meanings
change and are contested (Crang, M. 1998: 40). Sometimes these landscapes are artificially
constructed and utilized for ulterior political purposes.

Space and place are intimately associated with the discipline of geography. Nevertheless,
the concept of sacred space and its symbolism has become a fascinating area of research in
various disciplines (Barbara, A.W. 1996, Kedar, B. Z. and Werblowsky, R.J. Zwi 1998,
Carmichael, D. 1994, Jannie, S. and Paul, S. H. 2001, Lewis, W. 2005, Nasr, S.H. 1993, Pascal,
B. 1993, Sinha, A. 2006). Geographers have also started taking interest in this field (Bhardwaj,
S.M. 1973, Cosgrove, D.E. 1984, Daniels, S. 1998, Kong, L. 1993, Park, C.C. 1994, Rowntree,
L.B. and Konkey, M. W. 1980, Sopher, D.E. 1968, Weightman, B.A. 1996). However, with few
exceptions, Indian geographers are still lagging behind in this promising area of research (Singh,
J.P. and Khan, M. 2000; Khan, M. and Nizami, A.R. 2011).

Sacred place and pilgrimage has acquired a prominent place in the study of cultural
geography of India. A large number of scholars in the allied fields have produced a voluminous
literature on the sacred places of Hindus and their pilgrimage. A substantial volume of literature
has also been produced by geographers both Indian and foreigners (Bhardwaj, S.M. 1973, 1998;
Singh, J.P. and Khan, M. 2002; Singh, R.P.B. and Singh, R.S. 2008; Sopher, D.E. 1968; and
Stoddard, R.H. 1968). Surprisingly Indian geographers have almost entirely neglected the vitally
important field of places of Muslim pilgrimage. Herein lies the significance of this study, which
is part of a broader project to develop geography of Dargahs (Akhtar, Z. 2011; Nizami, A.R.
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2010, 2015; Khan, M. and Akhtar, Z. 2009; Khan, M. and Nizami, A.R. 2008; Khan, M. and
Nizami, A.R. 2011; Nizami, A.R. and Khan, M. 2011).

The Sacred Ambience of Dargah

The Dargah of Hazrat Nizamuddin Auliya (Plate 1) is one of the most sacred places in Delhi.
Besides the sanctum sanctorium, the entire complex acquires sacredness because of its being
associated with the life and activities of the Shaikh. Since it is being frequented by the pilgrims or
devotees who go there for the wish fulfillment, it is but natural that they consider it the most
auspicious and sacred. The Dargah is jammed with people throughout the year. From whichever
road you enter, the entire area presents an ambience of piety and sacredness. Before entering, the
main complex one may observe the shops selling items either related to perform the rituals at
Dargah or any other item, which pilgrims may purchase. While coming to dargah people
purchase, flowers, caps, perfumes, joss sticks. By purchasing these items, a pilgrim feels himself
fully prepared to enter the Dargah with his offerings. Everyone feels obsessed with the process of
entering a sacred space to present his offerings to the Sufi saint. Before entering the complex,
everyone has to remove his shoes and cover his head to pay respect to the Shaikh. But when one
enters the gate of the complex, the ambience is totally transformed. Irrespective of the religion,
caste, colour, gender and age everyone is free to come here and place his wishes before the
Shaikh. Every pilgrim thinks only about the Shaikh and his/her own wishes.

Plate 1: Dargah Hazrat Nizamuddin Auliya

While entering from the south gate one reaches first at the Dargah of Hazrat Amir Khusro,
one of the most affectionate disciple of Hazrat Nizamuddin. Its ambience provides to the pilgrims
a sense of calm, peace and sacredness. Being present near the main dargah, it is considered sacred
by the devotees. Following the custom of Sufi shrines, wherein, before going to the dargah one
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should first visit the Dargah of Shaikh’s disciple. Having paid their respect and offerings at the
Dargah of Amir Khusro (the disciple of Hazrat Nizamuddin), they move towards the dargah of
Hazrat Nizamuddin. This is the most sacred part of the entire complex and pilgrims feel an
entirely blissful ambience there. The devotees feel the peace and tranquility to see the building of
tomb as if they are watching the Shaikh itself. This feeling cannot be explained in words. Some
people even start weeping as they try to make the Shaikh understand their pain and sorrow. They
behave, as the Shaikh is alive and can listen and understand their problems.

The behavior of pilgrims and the rituals followed by them often vary according to their own
beliefs and traditions. Some of the devotees lit the candles and joss sticks in a corner, others kiss
the feet of the dargah to show their respect. Some pilgrims recite verses of Quran and offer
prayers for the soul of the Shaikh. Women do all this from outside the main sanctum sanctorium
and can see the grave only from the screens. They also circumambulate the Dargah from outside
and tie the thread for wish fulfillment.

Just adjoining the Dargah of Hazrat Nizamuddin Auliya, a grand masjid is situated which is
considered a sacred place for the pilgrims. After paying their homage to the pir, devotees flock to
this building which symbolizes the sacredness. Some of the Muslim devotees go to this masjid to
offer prayers at namaz time.

The overall environment of the place gives a sense of calmness in the heart. The Dargah
complex is full of graves, which were built after the demise of the Shaikh. The Dargah is
considered so sacred that people of royal families, nobles and Khadims wished to be buried in the
complex so that they are benefitted from the presence of Shaikh’s Dargah near them. The overall
environment there is like a graveyard, which fills a sense of respect and obedience towards the
dead persons.

The other important sacred monument which attracts the pilgrims is the Baoli (step well). It
acquires a sense of sacredness because its water was used by the Shaikh himself for his ablutions
and it was he who was responsible for its construction. The water of the Baoli for a devotee has a
supernatural power to wash their sins. Moreover, for the devotees the water of ‘kundis’ (chain) in
the Baoli is considered sacred and used for curing a number of diseases.

The Sacred Complex of Dargah Hazrat Nizamuddin Auliya

Dargah of Hazrat Nizamuddin consists of a large complex having a number of monuments.
However, it would be interesting to have a look at the sacred complex and its surroundings. In
this context, it needs emphasis that at times a single monument has undergone substantial changes
in its structure and architecture.

Khangah and Chillah: When Shaikh Nizamuddin Auliya settled at Ghiyaspur, after a hardship
of 11 years in 670 A.H., his Khangah (Plate 2) emerged as the main centre of Chishtiya mystic
activity in northern India. Parenthetically it may be pointed out that he shifted to various places in
Delhi from 659 to 670 A.H. (Nizami, K.H. 1941: 266-267). Situated on the banks of river
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Yamuna it initially comprised a thatched structure of mud. But, after sometime, his disciple
Ziyauddin Wakil a clerk, succeeded in obtaining Hazrat Nizamuddin’s permission for
constructing a structure of brick and mortar (Khurd, A.1978: 147; Hussaini, S.M.A.1936: 234).
The Khangah comprised a big hall (Jamat Khanah) in the centre, with pillars (suffah sutun) on its
sides. It is a three-storey building. On ground, a veranda surrounded the courtyard, but in order to
provide separate rooms for some senior inmates, the parts of the verandah adjoining the hall were
walled up. Opposite to the main gate was the gate room (dehliz) with a door on either side. This
was a large room and a few men could sit there comfortably without obstructing the passage of
others. Adjoining the dehliz was a kitchen (Nizami, K.A.1991: 57).

The Shaikh lived on the first floor in a small room of wooden walls on the roof of the hall.
During the day, he had his rest in one of the small rooms in the main building (Khurd,
A.1978:281). A low wall ran around the roof, but on the side of the courtyard, the wall was raised
higher to provide shade for the Shaikh and his visitors when they sat talking in the morning
hours. Hazrat Nizamuddin died in this building in his room. ASI had taken this building in its
charge as the building was in a very bad condition and needed renovation (Nizami,
K.H.1941:266-267).

Plate 2: Khangah and ChillahHazratNizamuddin Plate 3: Baoli Dargah Hazrat Nizamuddin
Baoli: The Baoli, (step-well) named ‘Chashma-e-dilkusha’ (the Heart-alluring spring) was the
only construction done personally by Hazrat Nizamuddin and his disciples (Plate 3). But there is
difference of opinion among the scholars regarding the date of construction and the reign of the
emperor at that time. While H.C.Fanshawe gives year of 713 A.H./1312 A.D., which corresponds
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with the era of Alauddin Khilji (Gupta, N. 1986: 112-113; Fanshawe, H.C.1998:237-238)".The
scholars like Dhaul (2006:74) and Gupta (1986:237-238) have given the name of Ghiyasuddin
Tughlug as the period of construction of Baoli. Similarly, Khwaja Hasan Nizami Dehlevi also
believes that it was constructed during the reign of Sultan Ghiyasuddin Tughlug in 703
A.H.(1941:237-245). Syed-ul-Hujjab Khwaja Maruf, a nazim and confidant of Feroz Shah
Tughlug constructed a chhatta (ceiling on a corridor) over the Baoli (Afif,S.S. 1889-91:445-451;
Nizami, K.A.1991:199). Nowadays, the ASI is doing the job of renovating the Baoli structure.

The Sanctum Sanctorium: The most important place in the complex—the sanctum sanctorium,
has undergone changes over a long period of time (Plate 1). It has been claimed that the grave in
the present enclosure was initially a room with walls of latticework surmounted by a masonry
dome (Tughlug, F.S.1941: 17). On the other hand Amir Khurd points out that Mohd. Tughlag
constructed a dome over the grave of the Shaikh Z( 1978: 154).Later on Feroz Shah Tughlug
(1351-1388) repaired the doors, the dome and the latticework of the tomb, which were earlier
made up of sandalwood. He also hanged up the golden cups with chains of gold in the four recess
of the dome (Nizami, K.A.1991:197-198). In 970 A.H./1562 A.D. Syed Faridun, Khan put up the
marble screens under the dome and a marble slab with an inscription at the head of the grave.

Farid Khan also known as Murtaza Khan made an offering of wooden canopy inlaid with
mother-o-pearl in the reign of Jahangir, which had an inscription of 1017/1608. In 1063/1653
A.D. Khalil-ullah Khan, a noble of the court of Shah Jahan, built verandah of red sandstone, and
a ghulam gardish (shed for servants to sit), pillars around the grave and put up inscriptions over
two of its arches. The marble flooring of the entire area was done by Mohammad Shah.

In 1169A.H./1755, A.D. Alamgir Il put up inscriptions on marble inside the dome. In
1236A.H./1820, A.D. Faizullah Khan Bangash covered the ceiling of the verandah having 20
pillars with copper gilt and ornamented it with blue enamel. In the year, 1239 A.H./1823 A.D.
Akbar Il removed the masonry dome and replaced it with marble topped with a copper gilt
pinnacle. According to Laxmi Dhaul Akbar Shah Il added a golden cupola in 1239/1823. Nawab
Ahmad Bakhsh Khan Bahadur changed red sandstone pillars of baradari with marble pillars in
1242/1826. In 1300/1882A.D. Khurshid Jah of Hyderabad put up a railing of marble (Nizami,
K.A.1991:197-201). Moreover, it may be pointed out that the Dargah complex has two separate
gates. Besides, from the side of Baoli the other from Nizamuddin Basti bears the date of 1378
A.D. Both of them were built by the emperor Feroz Shah Tughlug.

Jamat Khanah Masjid: The Jamat Khanah Masjid (Plate 4) also known as Khizri Masjid is a
fine example of Pathan architecture. Parenthetically it may be pointed out that Jamat Khanah
built by Chisty Shaikhs was a large room where all the disciples slept, prayed and studied on the

1. Khwaja Hasan Nizami mentions 703 A.H. as the year of the construction of the Baoli.
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floor (Nizami, K. A. 1961: 175). There is a difference of opinion regarding the construction of
this masjid. The scholars like Fanshawe,H.C. (1998:238-239) and Khwaja Hasan Nizami
(1941:353) gives the name of Khizr Khan (the son of Alauddin Khilji) for constructing this
mosque. However, K.A.Nizami and Narayani Gupta emphasize the name of Firoz Shah
Tughlug.K.A. Nizami, emphasizes that the Jamat Khanah is hardly a few feet from the building
of the dargah. Had the structure been there at that time a new Jamaat Khanah such as had not
existed there before, was built (1991: 198). However, Sir Syed Ahmad Khan is the only author
who says that it was built in 754 A.H./1353 A.D. by Firoz Shah Tughluq (1986: 112).

= :‘“l"_;:'
Plate 4: Jamat Khanah Masjid
Amir Khusro’s Tomb: Abul Hasan popularly known as Amir Khusro was the most renowned
poet of India and the cherished disciple of Hazrat Nizamuddin Auliya. He died in 725 A.H./1325
A.D. about six months after the death of Hazrat Nizamuddin Auliya. The tomb of Amir Khusro
(Plate 5) is located in the Dargah complex itself just south of the main
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Dargah. Shihabuddin Ahmad Khan, a nobleman from the Akbar’s court erected a dome with
latticed walls of red sandstone over the grave in 1561-62. However, the present tomb was built in
1014 A.H./1605 A.D. by Ahmaduddin Hasan in the reign of Jahangir (Gupta, N. 1986:115-116).

Earlier the Dargah of Amir Khusro was connected to the enclosure of Hazrat Nizamuddin on
the north by an arched doorway, which was closed later on. The main entrance to Amir Khusro’s
enclosure is through a gateway on the east, which was rebuilt by the Nizam of Hyderabad in the
year 1881 A.D. The enclosing wall of the Dargah was constructed by Mehdi Khwaja.

Graves inside the Main Complex: South of the tomb of the Shaikh comes the graves of many
persons of note, and amongst them not a few of royal blood, resting as close as possible to Hazrat
Nizamuddin. Among these in one enclosure (20 feet by 16 feet) lie the graves of Mirza Jahangir
and prince Balban. In the next enclosure (20feet by 16 feet) on the east lies the graves of emperor
Mohammad Shah (d.1748) (Fanshawe, H.C.1998:240) his wife, and Nadir Shah’s son and his
infant daughter. The walls of the enclosure are 8 feet high, and its four corners are ornamented
with small marble minarets, the door, and the panel opposite to it is surmounted with the same
style of ornament. The walls consist of panels of marble latticework, and in the middle panel of
the front wall is the door with folds of marble.

Another marble enclosure contains the grave of Jahanara Begum, the daughter of Shah
Jahan (d.1092 A.H./1681 A.D.) who built her tomb in her own lifetime. Her grave is covered by a
casket shaped marble monument hollowed at the top to expose to sky. The four corners of the
enclosure were surmounted by small marble minarets, out of which only two are in existence
today. On the right of the grave of Jahanara is that of Mirza Nili, the son of the emperor Shah
Alam and on its left that of Jamal-un-Nissa the daughter of Akbar II.

Urs Mabhal: In the midway towards Dargah, on the left side a gateway goes to a compound
of Urs Mahal (Plate 6) which was inaugurated by the late former Indian president Dr.
Radhakrishnan in 1962. Keeping in view the security of VIP’s who visit the Dargah during the
urs, the celebrations are organized in the Urs Mahal. It has a large open area in which shamianas

or tents can be arrangeduring the urs (Dhaul, L.2006:52-53).

S

Plate 6: Urs Mahal
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The other important buildings in the vicinity of the Dargah are following—Shama Burj,
Barah Khamba, Lal Mahal, Tablighi Markaz and mosque, Chaunsath Khambe (built in 1623-24
A.D.), Ghalib Academy (built in 1969 A.D.), Ghalib Tomb, Bari ka Gumbad, Khangah Mirza
Behram Shah, Magbara Atga Khan, Old Langar Khana, Nal Wali Masjid, Mashaikh Masjid,
Graves of Nawab of Loharu’s family, Graves of Kirmani Family, Graves of disciples of Hazrat
Nizamuddin, Old graveyard, Arab Sarai, Mandi Arab Sarai, Magbara Isa Khan, Haleema ka
Bagh, Azim Ganj, Humayun Tomb, Chilla Sharif, Neela Burj (Magbara Mirza Faheem) and
Batashae Ka Mahal (Nizami,K.H.1941:178,195,205-206).

Concluding Remarks

On the basis of above we can fairly conclude that the Dargah of Hazrat Nizamuddin occupies a
distinct place in the sacred topography of Delhi. It is a major pilgrimage site of North India. Since
we have already discussed earlier (Akhtar, Z. & Khan, M. 2011) the symbolism associated with
this dargah we have confined ourselves only to the description of sacred landscape of the Dargah.
The sacred monuments in and around dargah complex have been preserved, modified and
landscaped over the time, thus emphasizing the fact that they are not static but change over time.
The sacred complex has created a sense of peace and tranquility amongst its devotees. The
sacredness of the Dargah represents its power to attract pilgrims throughout the year from all
parts of the country and beyond. The role of Dargah Hazrat Nizamuddin Auliya along with other
Dargahs cannot be underestimated for the social integration of the Indian society.
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Abstract
The 21 century so far is marked by series of devastating extreme events causing extensive human
and economic losses along the coastline in developing countries. Meanwhile changing climate and
developmental pressures increase the chances of biophysical changes in the natural coastal
environment and potentially introduce an escalation in ecosystem risks which are difficult to predict.
In light of rapid rate of such changes with high amount of scientific uncertainty to map the
foreseeable future fosters to develop a method for assessment of coastal vulnerability, to have a
sense of risk and to categorize the conflicts, collision and interaction in coastal system on a relative
scale. While most scientific assessment of such risks focused on the anatomy of conceivable
biophysical changes with little attention toward socio-ecological changes that might endanger the
coastal systems. The purpose of the research paper is to develop method and test Integrated Coastal
Vulnerability Index (ICVI) to severe cyclonic storms in fragile coastal zone of developing countries
and to help coastal managers to identify risks, value and hazard of coastal ecosystem. Taking 480 km
coastlines of Odisha as an example, the study examined all fundamental vulnerability factors i.e.
hazard, exposure, coping ability and the impacts indicators are aggregated to map composite
vulnerability index to identify the zones of relative risks. ICVI is the first such study in Indian coast to
provide a valuable preliminary tool to guide coastal managers in the absence of more
comprehensive assessments for large coastal regions. The absence of detail data at various scale
impose limits for development of indices. This investigation will further allow direction for more
resources in developing countries to have detail investigation of the most fragile coastal ecosystems.
Keywords: Coastal zone, vulnerability assessment, composite index, relative risks and
sustainable , dynamic coastal systems

1.Introduction

The coastal ecosystems are most productive complex of multi-function systems and yet highly
endangered ecosystem of the world with conflict of interest and challenges surrounding the use to
different type of natural hazards. For generation, cyclonic storms and storm surge are the cause of
devastation of population and infrastructure and management of coastal resources (1- 3).
According to estimate, more than half of the global population live in coastal zone that accounts
for approximately 10-29% of the earth’s land mass (4 — 6). Collectively this place has attracted
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population from inland worldwide and also exposed in coastal zone of developing countries.
Furthermore, increase in anthropogenic developmental pressure, projected rise of sea level and
accelerate climate change will decrease the natural functioning of coastal system with disturbing
impact in low lying countries of the world (7 — 10) . This pressure is exuberated by extreme
weather events, climate induced natural disaster, sea level rise, ocean acidification and human-
induced drivers linked to population, economic growth, and related land-use changes (11, 12).
Present alarming estimate bylntergovernmental Panel on Climate Change Fifth Assessment
Report (ARb), projected that the global climate will warm by around 0.85 degrees Celsius since
1880 with the fastest rate of warming in the Arctic and projected sea level rise of 0.26-0.55
meters (10-22 inches) by 2100 under a low emissions scenario and 0.52-0.98 meters (20-39
inches) under the high emissions scenario (13). The catastrophic super cyclone that ravaged
Odisha in October 1999 and the devastating Indian Ocean Tsunami in December, 2004 has raised
the concern of coastal policy maker in India and forced for scientific assessment of natural
hazard, coastal processes and vulnerability of the region. In this context, accurate information
about coastal vulnerability will enable policy maker and resource managers to anticipate the
impacts due to extreme events and also help to prioritize the management efforts to alleviate the
possible consequences. Coastal vulnerability is, therefore, central to the concept of Integrated
Coastal Zone Management (ICZM) has risen to prominence and as such has been signaled as core
to India’s federal governments’ intention of developing ICZM preparedness in the 21% century.
The energetic environmental actions (storms, waves, tides, winds and currents) along with
conflict and collision of interest and challenges of coastal system have resulted in scientific
consciousness to develop holistic integrated approach to deal with coastal vulnerability by
incorporating the concept of susceptibility (potential of system to be affected), sensitivity
(responsiveness of the system) and resilience (natural ability to bounce back).

Vulnerability as a research topic was frequently cited in disaster literature (14, 15) but got
international prominence after playing central role in the preparation of the World Coast
Conference 1993 and several IPCC reports (16, 17). These global vulnerability assessments were
used extensively for analysis of risks and threats with an intention of providing accurate
information to coastal managers as an ingredient of policy making process. Furthermore, these
coastal vulnerability assessments were primarily depend upon simulation and forecasts for
predicting future variability in coastal ecosystem but they are limited in capacity to explain the
local and regional impacts. The limitation were in form of simple assumption, average global
data, low spatial resolution, time consuming processing and more focus in physical vulnerability
with exclusion of socio-economical aspects (ibid 17, 18). Unless the computed outputs are down
scaled and refined then it’s of little use for decision maker at local and regional level. Further,
there is highlight for developing methods adjusted with local site to assess and analyze the
vulnerability of coastal systems to manage the potential loss and promote sustainable
development. In doing so, the degree of developmental pressure can be checked by natural
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coastal behavior and also help in defining coastal vulnerability to identify adaptive action
modifying natural responses in coastal system to ease the consequences(19). As result of these
limitations, the coastal managers facing challenges providing updated user friendly accurate
information to end users about coastal vulnerability. The first difficulty of availability of high
resolution data, scenarios, integrated models from disciplines such as geography, geology,
territorial planning, social science and engineering sciences need more holistic approach for
integration for vulnerability assessment. The other challenges faced by scientific world is to
communicate the computed output in user friendly language for engaging local population for
actions in local scale by modifying their adaptation strategies. The purpose of the research article
is to develop and test Integrated Coastal Vulnerability Index of the 480 km of Odisha coastline
that segregate the portion of coast zone into relative pre-defined vulnerability classes. This
assessment identifies hazard, exposure and adaptive capacities of the coastal zones and
aggregation for developing composite index. The other important component included in the
analysis is actual impacts of extreme events in assessing the vulnerability to coastal hazards as a
way of using a directly observable quantity to calibrate the hazard and exposure combination and
anchor it in terms of outcomes that matter. Hence, coastal vulnerability is defined as the potential
factor of a coastal system to be harmed. This assessment should let coastal policy makers to
anticipate potential damages along the coast to a given agent (or combination of them) and to
decide where to concentrate efforts in preventing, fighting or counteracting their consequences.

2.Previous Work
The framework and methodology of coastal vulnerability assessments were driven by IPCC
report and become part of academic analysis and research for coastal policy makers (20-22).
These documents not only provided refined framework for assessing coastal vulnerability but also
raise the awareness about possible impact of climate change and consequences in coastal zones.
Further, these frameworks were refined and integrated in conventional coastal zone impact
assessment for broadening the vulnerability research (23-25). Vulnerability assessment is an
estimate of the level of loss or damage resulted from an extreme event of given severity,
including damage to structures, personal injuries, and interruption of socio-economic activities.
Gornitz was the first to develop coastal vulnerability index (CVI) to study the impact of sea level
rise for east coast of the United States using variables like geomorphology, coastal slope, rate of
relative sea-level rise, rate of shoreline erosion/accretion, mean tide range and mean significant
wave height (26). Variants of the Gornitz’s original CVI were modified and adjusted to regional
scale but all of these assessments maintain the essence of methodology; to rank and quantify
vulnerability along the coastline (27— 29).

Various approaches were used by researcher of India in defining vulnerability and much
of works were on biophysical perspective that is a combination of physical exposure and residual
impacts. Sea level scenarios were used for mapping the coastal vulnerability of Cochin, southwest
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coast of India and conclude that climate change will have adverse impact in sea level rise (30).
Another group of researcher estimated coastal vulnerability index of Mangalore coast, India, from
Talapady to Surathkal to analyze the relative vulnerability of various segments of Manglore
coastline to erosion hazards (31). Furthermore there was attempt to calculate for Udupi coastal
zone of Karnataka using variables like shore-line change rate, sea-level change rate, coastal slope,
mean tidal range, coastal geomorphology (32). The first scientific assessment were used to
construct CVI using bio-physical indicators like shore-line change rate, sea-level change rate,
coastal slope, significant wave height, tidal range, coastal regional elevation, and coastal
geomorphology and tsunami run-up mapping the relative vulnerability of the study area (ibid 12).
While majority of studies (33-37) were intended to amalgamate, refine and upscale the coastal
vulnerability assessments and to develop standardize data set as criteria applied for analysis in
global, regional and local scale. However, none have tried to develop integrated coastal
vulnerability assessment of coastal environment affected by severe cyclones in the study area.

3.Material and Methods

The term ‘vulnerability’ possesses a plethora of definitions, the output are used by wide range of
academia, policy makers and resource managers from different backgrounds. In this sense,
coastal vulnerability may be expressed in mathematical function of hazard, exposure and adaptive
(coping) capacity of the system (41- 44 ). The most common form of coastal vulnerability
assessment are construction of an ‘index’, a methodology of aggregating of simplified number
of complex and interacting processes, derived from by diverse data types, to form a composite
number readily understood and therefore has greater utility as a management tool” (ibid 29). In
this paper, eight key variables have been grouped together under four conditions; hazard,
exposure, impact and coping ability. This grouping was determined based onpanel of relevant
experts as the most important with regards to vulnerability in Odisha coast (Figure 1).

Integrated Coastal Vulnerability
Index (ICVI)

Hazard Exposure

Bevere cyclonic  storm oung coastal plain
ncidences

Coping Ability Impact
Poverty umulative deaths

Density
Storm surges bf population

arginalized section of society umulative economic damage

Figure 1: Distribution of variables into four conditions in constructing ICVI
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The method of computing ICV1 used in the present study is similar to used by Shaw et al.,
Thieler & Hammar-Klose , Briguglio, Kumar, Well, UNDP,Abuodha and Woodroffe and Ozyurt
& Ergin (45 - 50, ibid 29, 36). Since the components of the index are often measured in different
units, the observations have to be ‘standardized’ or ‘normalized’ to permit averaging, with the
average being called a composite index. The normalization procedure most commonly used
adjusted to the observation taking a value between 0 and 1 using the formula below:

Vij = (Xij - MinXi) / (MaxXi - MinXi)

Where, Vij stands for the standardized observation associated with the i component for
coastal zone j; Xij stands for the value of the i" component in the vulnerability index, for coastal
zone j; MaxXi and MinXi stand for the maximum and minimum value of the i component for all
coastal zones of Odisha in the index.

Hazard Index 1 (HI1) = (Max. SCSi—SSi)/ (Max. SCSi—Min. SCSi)

Hazard Index 2 (HI2) = (Max. SSi—SSi)/(Max. SSi—Min. SSi)

Exposure Index 1 (EI1) = (Max. YCPi—YCPi)/(Max. YCPi—Min. YCPi)

Exposure Index 2 (EI2) = (Max. DPi—DPi)/(Max. DPi—Min. DPi)

Coping Ability Index 1 (CAIl) = (Max. BPLi—BPLi)/(Max. BPLi—Min. BPL1i)

Coping Ability Index 2 (CAI2) = (Max. MSSi—MSSi)/(Max. MSSi—Min. MSSi)

Impact Index 1(II1) = (Max. CDi—CDi)/(Max. CDi—Min. CDi)

Impact Index 2 (I12) = (Max. CEDi—CEDi)/(Max. CEDi—Min. CED1)

Where, SCSi (number of severe cyclonic storm incidences) and SSi (the storm surge

associated with most severe cyclonic event in coastal zone i) are the hazard indicators for coastal
zone I; YCPI (young coastal plain) and DPi (density of population) are the exposure indicators for
coastal zone I; BPLi (below poverty line) and MSSi (marginalized section of society) are coping
ability indicators; and CDi (cumulative deaths) and CEDi (cumulative economic damage) are the
impact indicator for coastal zone.

Finally ICVI index was calculated computed through the average of the eight component values
without applying weight and assuming that each parameter contributed equally to the
vulnerability of the system.

VIi=(HI1+HI2+EI1+EI2 + 111 + 112 + CAIL1 + CAI2)/8

Though the scientific delineation of coastline into differential zone of vulnerability seems
arbitrary, the design here is not map the definitive prediction but rather to highlight, within study
area, the coastal zones which are likely to be affected more severely than others. It does not
matter whether you have four or five vulnerability classes, the end result is same; some zone will
be in more risk than others. Majority of the indicators are dynamic in nature and require high
resolution data bases from different sources for analysis. Some of the data bases are derived from
remote sensing, GIS, and numerical model data. Data sets used in this paper are described in
detail in next section. This study will be first in kind that undertaken in Indian coast to provide a
valuable preliminary tool to guide coastal managers in the absence of more comprehensive
assessments for large coastal line like Odisha.
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The source of data used for coastal hazard, viz. the occurrence of tropical cyclones, are

taken from 1996 publication of India Meteorological Department ‘Tracks of Storms and
Depressions in the Bay of Bengal and the Arabian Sea’, with periodic updates. In this publication,
the cyclonic events have been broadly classified into three categories based on wind speed and
pressure-Depression (D) with a wind speed of 28-33 km, Storm (S) with a wind speed of 34-47

km and

Severe Storm (SS) with a wind speed of 48 km and above. In this investigation, severe

storm and storm category of cyclones and occurrence of these extreme events between 1969 -
2001 (availability) were taken for analysis The other indicator storm surges above mean sea level
are taken from Odisha Storm Surge Project Report, 2002. It was prepared by Indian Institute of
Technology, Delhi, Baird and Associates for Odisha State Disaster Management Authority
(OSDMA) . The source of data for the exposure indicator, density of population in the sample
districts was taken from Census of India, 2001. The source of data on the physical indicator i.e.
Young Coastal Plain are interpreted from satellite imagery, existing geomorphic maps, ancillary
data and ground verifications.

Table 1. Summary of indicators and source used in study

Components

of

Indicator Description

Vulnerability ’s Name

The number of severe cyclonic storms in particular zone.

Hazard SCS The value of SCS range from 2 to 4.
ss The maximum probable surge amplitude in meters above mean sea level.
The value of SS range from 3 to 8 meters above mean sea level.
Exposure YCP The recently formed landforms i_n coastal zone of Odisha.
The value of Young Coastal Plain range from 97.18 to 309.11 Km?,
DP Density of Population. The value of DP ranges from 382 to 637 persons per
Km?.
Coping BPL Percentage of families below poverty line.
Ability The value of BPL range from 0 to 100 %.
MSS Percentage of people belongs to marginalized section of society.
The values of MSS range from 0 to 100 %.
Impacts cD Cumulative deaths — Total no deaths due to cyclones from period 1969-2001.
The values of CD range from 345 to 18453 persons.
Cumulative economic damage-
CED Total damage covered in terms of money due to coastal hazards from period

1969-2001.
The value of CED range from 1123 to 18097 Crores Rupees.
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The data regarding indicators of coping ability of coastal community like Below Poverty
Line are taken from Department of Panchayatiraj, Government of Odisha and population
belonging to marginalized section of the society is also taken from Directorate of Economics &
Statistics, Bhubaneshwar, Odisha (2002). The data on impacts (human mortality) is available
from 1969 onwards and has been compiled from three sources — the media reports, the Indian
Meteorological Department’s ‘Mausam’ journal and the MODs (Memoranda of Damages, which
are submitted by the state governments to the central government for getting relief assistance).
The economic damage indicators are taken from the Memoranda of Damages produced by
Revenue Department, Government of Odisha. Here data given below in Table 1 provides a brief
summary of the indicators of different components of vulnerability and their respective sources.
This method is particularly useful in developing countries because it is rely upon detail, precise,
long term data which are not available and costly to produce.

4.Study Area

The section of the Odisha State littoral zone on the east coast of India is 480 km long and extends
from Balasore in the north to Ganjam in the south, (17° 48°-22°34"N to 81°24°-87°29°E) has
been selected for the study (Fig. 2). The maritime state Odisha covers an area of 156,000 km? and
has total population of 36.7 million with 30 districts viz. Balasore, Bhadrak, Kendrapada,
Jagatsinghpur, Puri, and Ganjam (38). Due to the river systems, the coastal Odisha contains the
fertile soil and is best known as the “Rice Bowl” of the State.

87°3007E 88°00"E

l-22700"N

21°3000"N

21°00"N

-20°300"N

20°0°0"N

BAY OF BENGAL L-20-00"n
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Coastal Zone Boundary

-19°300"N

19°00"N o 00N
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Figure 1: Location of study area (shown in five zones and administrative boundaries)
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This region is the most developed part of Odisha state, supporting 36% of the total population and
43% of urban population (ibid 38). The study area has strategic international importance and also
one of the world heritage sites for tourist and pilgrims. The bountiful coastal area encompasses
the unique Chilika lagoon (Asia’s largest brackish water lagoons), Bhitrarkanika (India’s second
largest mangrove forest) one of richest and diverse mangrove ecosystems endowed with largest
rookery of Olive Ridely (beach at Gahirmatha). The coastline generally aligns oblique to
prevailing winds and waves that generate strong northerly littoral current, the cause for the
formation of large compound delta in study area. These deltas consists of a monotonous plain
with landforms formed by fluvial, fluvio-marine, aeolian and marine processes.

The long coastline of the state with diverse biological natural resources are having risk
from multiple disasters like tropical cyclones, floods, storm surge, tsunami and droughts. The
possible threat to multiple hazards has increased many folds by burgeoning population stress,
environmental conflicts and increased agricultural and industrial activities. The most damaging
oceanographic episode that coastal inhabitants of state can face are cyclones with a combination
of wind, waves, storm surge and flood either from Ocean, from rivers or heavy rainfall. The
economy of the state are crumbled down because of several natural hazard occur in succession.
The coastal districts of Odisha were severely affected by 1999 super cyclone causing massive
destruction of life and property. Transformation that appear prominent during the last two
decades are loss in coastal vegetations, especially mangrove forest, degraded coastal lagoon
ecosystem, decline in mass nesting and high mortality of Olive Rideley turtles, formation of sand
spits and shoreline changes near estuaries. The loss of land due to shoreline and sea level changes
are now become recurrent phenomena in state. The coastal resources and their apparent changes
and threat suggest that the existing conservation measures and management practices are
inadequate to protect the vast coast line and coastal resources of Odisha. The need of time is to
identify the vulnerable coastal zone and assessment wishes to explore possibilities to maintain the
functional integrity of the coastal resources to reduce resource use conflict, to maintain the health
of environment and facilitate the progress of multi-sectoral development. This phenomenon of
environmental stress, eventually leading to environmental degradation, appears inevitable and is
expected to continue unchecked if some short- and long-term measures are not implemented
without delay by government of Odisha.

The state government has divided the Odisha coast into five cyclone zone (39, 40). These
zones are as follows;

(1) Zone-I: Icchapuram to Chilka mouth (2) Zone-II: Chilka mouth to Devi mouth (3) Zone-lll:

Devi mouth to Mahanadi mouth (4) Zone-IV: Mahanadi mouth to Dhamara mouth (5)

Zone- V: Dhamara mouth to West Bengal border. In the present study, ICVI to sever

cyclonic storms were documented for each zone and their changes with time were also

monitored.
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4. Analysis of the result

The ICVI scores along the study area of Odisha coastline varies from 0.16 to 0.69 with a mean
value of 0.41 (Figure 3). Accordingly, zone —II1 (0.69) considered as most vulnerable, zone — Il
(.46) considered as highly vulnerable, zone — Il considered as moderately vulnerable, zone — V
considered as less vulnerable and zone — I considered as least vulnerable zone to extreme events.
The result of this investigation showed that vulnerability of study is more correlated with physical
process than socio-economic processes and the output has similar pattern of previous assessments
(ibid 12).
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Figure 3: Relative vulnerability score for coastal zones of Odisha

The results of the specific variables used for the construction of ICVI are shown in radar
with markers charts (Figure 4). Further, the study revealed that 14 % of Odisha coast (Zone 1l1)
has score of very high relative vulnerability, which equate to almost 67 km of Odisha coastline.
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Figure 4: Range of vulnerability scores of individual parameters for the Odisha coast
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This is mainly due to high amount cumulative deaths (91% of total CD), economic losses (71 %
of total ED) and frequency of severe cyclonic storm (33 % of total SCS). Further, this zone is
under severe stress from rapid population growth, urbanization, industrlization, salt water
intrusion and heavy floods. The coastal zone-IV is extremely flat and low which is subject to
severe cyclonic storms (11 % of total SCS), storm surge (25 % of total SS), floods and associated
tidal surges making next highly vulnerable zone of Odisha. It is about 14 % of coast line (68 km)
and having relative vulnerability score of 0.46. This was the most devastated zone during 1971
and 1999 cyclone and rapid erosion of turtle nesting ground of Gahirmatha and villages of
Satabhaya have drawn attention of researchers, policy makers, international agency and
government officials.

The coastal zone-11 having largest coastline is the 3™ most vulnerable zone of coastal
Odisha. Majority of coastline 32 % (155 km) of Odisha coast having moderate vulnerability score
because of high percentage of area exposed to coastal processes (32 % of total YCP), high
prevalence of poverty (22 % of total BPL), low casualty and economic damage. The coast of this
zone has narrow continental shelf which limit the inshore productivity. The coastal sand dune
occur as a linear strip, running parallel to the shoreline, which maintain higher altitude than
immediate interior part and hence swamps and tidal inlets are also common in this zone. The
coastal zone-V having 2" largest coast line (27 % total coastline) and 2" lowest exposed area to
coastal process, is in less score of vulnerability index. This zone is most densely populated and
most frequently prone to cyclone because of flatness of landmass and funnel shaped structure of
the coastline but impact in form of cumulative deaths and economic damage are quite low. The
coastal zone -I consisting 13 % of total coastline are level of least vulnerability. Interestingly, the
occurrences of hazard component are quite high in this zone but as result high coping ability of
coastal inhabitants, the conversion rate in form of cumulative deaths and economic damage are
low. Hence, from ecological perspective turtle nesting sites, estuary mouths, spits and other
protected areas are under high risk zone in coastal Odisha.

Nevertheless, comparison between result of hazard, exposure, coping ability and impact
indicators resulted in construction of ICVI can contribute to understanding the variability in and
determinants of vulnerability. As shown in figure 5 and observed in the field work, the area

= 5
iz 56 b
Zona vV

Zona 1 Zone 11 Zone 11 Zona IV

- Hazard - Exposure Impact = Coping Ability

Figure 5 — Proportion of i i = of (1 il of Odisha coast
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between Devi mouth to Mahanadi mouth (Zone —Ill) are having high vulnerability to severe
cyclonic storms. This zone is characterized by low percentage of occurrence of hazard but the
impacts in form of cumulative death and damage are quite high because of coping ability of
inhabitants staying in this zone is low.

However, Zone — IV and Zone - Il are rated as high vulnerable and moderately vulnerable
area respectively but the impacts are quite low while both the zones having high percentage of
occurrence of hazard and exposure unit. In addition, the coping ability of both zones is quite high
to absorb the shocks of extreme cyclonic storms.Furthermore, Zone — V and Zone — | are
categorized as low and least vulnerable areas of the Odisha coastline to severe cyclonic storms. It
can observed from the figure 5 that both the zone are having high percentage of occurrence of
hazard, relatively low amount of exposure unit, low amount of losses and coping ability of local
population keep these area at bottom of the table on relative vulnerability scores. These kinds of
interpretation of vulnerability assessment, the issues of concern for the authorities and decision
makers of Odisha are human and property loss, coastal land loss in ecological fragile region,
degradation of coastal environment and rapid shoreline changes. Finally, these kind of
assessments can help policy makers in assessing the conversion rate of hazard to impacts
emerged as result of severe cyclonic storms and help coastal managers to prioritize the effort to
minimize the possible consequences.

5.Discussion

The sensitivity of the coastal region to extreme events was assessed through extensive iterative
evaluation of 10 physical and socio-economic parameters. These indicators were used to calculate
ICVI by giving equal weightage when they operated synergistically. This kind of vulnerability
mapping does not provide a high-confidence or high-resolution determination of the vulnerability
of particular coast but rather it provides a rapid precautionary assessment which serves to
highlight coastal areas likely to be impacted to some degree by coastal hazards. Indicator and
indexed based approach are not absolute mapping of vulnerability but simple to implement and
provide relative assessment. The composite index of ICV1 is useful tools for scoping or first look
assessment for coastal managers to identify the priority vulnerable coastal zone. The simplified
approach is also useful for communicative purpose but may not support more detail quantitative
coastal vulnerability assessment and identification of adaptation strategies. These assessments
advocate that there are many opportunities to reduce the impact of sever cyclonic storms by
improving the resilience of vulnerable area and better prepared for future extreme weather events
in the state. On other hand there are number of further drivers and processes that play relevant
role in construction of coastal vulnerability which are not included in ICVI due to constraints in
availability data, resources and time. Use of additional parameters like sediment discharge, ocean
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temperature, data on coastal infrastructure and salinity intrusion will add new dimension to these
studies

This study revealed that 28% of the Odisha coastline is in the high vulnerable category,
59 % in the medium vulnerable category, and 13 % in the low vulnerable category.

100

70

50

30

10

i Histroical Erosion Site CV1 {Srinivasa Kumar et al.
2010)

H High vul bk | ok 1l bk Low Vulnerable

Figure 6 — Proportion of Odisha coastline vulnerable to severe cyclonic storms

Further, it highlights that the district of Jagatsighpur, Kendrapda and Puri are present in high
vulnerable class. The result of this analysis is consistent with output of Coastal Vulnerability
Assesment of Odisha coast by Srinivasa Kumar et al., 2010, thus validating the credibility of this
study (Figure 6).

Moreover these areas are historically vulnerable to storms, storm surge and coastal
flooding. Based on fieldwork performed to validate the accuracy of the eroded sites by comparing
the analyzed result showed a different result with 11 % of total coastline are considered as highly
vulnerable, 40 % of total coastline considered as moderate vulnerable and 48 % of total coastline
are considered as low vulnerable. From ecological perspective, turtle nesting sites, mangrove and
estuary mouths are the areas of highest risk from these extreme events. Thus, this kind of
interpretation of vulnerability in each zone based upon groups of indicators will help for the
purpose of designing policy and mitigation measure to increase their flexibility and specificity.

Replications of this approach to address relevant characteristics of different zones require
adjustment not only in methodology but also for the best use of available data. The final
computed output has practical limitation because the index does not explain the assumption and
evaluation that lead to calculation to user. Further, this assessment can be refined in second phase
by designing an integrated assessment and management tools at different spatial and temporal
scale for different policy purpose. The information derived from this assessment combined with
future modeling assessments will feed the coastal decision maker of Odisha and also policy
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makers of developing countries for better coastal management. However, the sustainable
management of coastal zone depends mainly on the successful implementation of an integrated
adaptation to driver of changes that taken in consideration of promoting resilience of coastal
ecosystems. Therefore, there is a need to pragmatically define proactive adaptation strategies and
delineate the vulnerable coastal area by evolving methodology to rely more on coastal processes
than administrative boundaries by incorporating wide expertise in defining the relevant areas. The
difficult task faced by society in coming days is to provide a cautiously constructed research base
that is skilled of defining the coherent management unit derived from vulnerability assesments
and also the precise limits of such tolerances. Only then coastal manager in developing countries
will be able to utilize the coastal resources in a sustainable manner.

6. Concluding Remarks

The primary purpose of the integrated coastal vulnerability mapping for coastal Odisha is to
identify the coastal zones which potentially vulnerable to coastal hazards. It gets a relative value
of risk quantified in terms of severity and likelihood. It is a start of bold attempt to get societies to
become part of overall ICZM processes. The ICZM plan should ensure to capture the impacts of
both climatic and non climatic changes so that development will not increase the vulnerability of
the region. These people of coastal Odisha can be empowered by offering understanding of the
behavioral changes of the coast and make them part of sustainable process of developed. Action
research, embedded in ongoing policy processes, offers the opportunity of fostering real-time
dialogue with policymakers, and input to key development and adaptation planning initiatives
over the medium- to long-term. This understanding and explaining of sustainable dynamic coastal
systems to the public will help in their participation in public dialogue about adaptation strategy,
as well as preparing them for governance with respect to science policy decisions. Hence science
engenders democracy by evolving how people think and by enhancing how they interact. The real
value of ICZM is by undergoing examination of the susceptibility, sensitivity and resilience of
coastal systems.Thus the optimum management overlay by which these natural tendencies can be
allowed to best continue in association with anthropogenic activities can be established. This
study provides a triggering point for coastal planners and government official of developing
countries for more detail site specific investigation in coastal littoral zones of the state.
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Abstract

Inclusive growth means benefit of growth must be distributed equitably and evenly in the society.
All the persons of the society have opportunity to participate in the growth of the economy. The
Eleventh Five Year Plan and TwelfthFive Year Plan both have set as their prime objective ‘faster
and more inclusive growth’. Since independence several programs have been launched for up
liftmen of both rural and urban poor from below the poverty line. Despite of all the efforts made,
we failed to achieve the desired result. Robust economic growth of the country has also failed to
last its positive impact on poor. In Eleventh Five Year Plan government has changed the
strategies for economic development of the country. New strategy INCLUSIVE GROWTH was
adopted. This was done so as to achieve the benefit of economic growth that may reach to poor
equally and evenly. In agrarian economy agriculture is critical for sustainable development and
poverty reduction. Agricultural growth is a powerful means for inclusive growth. It is also
evident that agriculture plays an important role in stimulating growth in non agricultural economy
in short and medium term. An humble effort has been made in this paper (i) to know whether the
benefits of agricultural growth has trickle down to rural poor or not, say whether agricultural
growth is inclusive or not, and (ii) to assess whether financial inclusion through agricultural
finance has occurred or not. The paper is based on both the secondary information as well as on
the primary information that has been collected from Badwani district of Madhya Pradesh.

The outcome of the study reflects that agriculture alone cannot make substantial reduction
in the incidence of rural poverty. For inclusive growth in rural areas, government has to focus on
various rural development programs those may be helpful in raising the living standard of rural
people.

Key Words: Inclusive growth, Equity index, Social Mobility, Poverty, Inequality

1. Introduction
Inclusive growth is a buzzword across the globe. It is both an outcome and a process. It can be
observed from perspective as the focus is on productive employment as a means of increasing
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income for excluded groups. In other words growth is considered to be pro poor as long as poor
benefit in absolute term. The effort is to generate, pro poor growth, if the incomes of poor people
grow faster than inequality will decline.

Inclusive growth means benefit of growth must be distributed equitably and evenly in the
society. All the persons of the society have opportunity to participate in the growth of the
economy. Growth may be inclusive if productivity improves and new job opportunities are
created for the excluded section. Indian economy was growing at faster rate since the economic
reforms of the early 1990s. Average growth rate was around 7percent during 1993-94 to 2009-10.
This growth rate reached up to 8.5 percent during 2004-05 to 2009-10. Many poor states also
touched the double digit rates. Resultant poverty reduced substantially. Since 2004-05 to 2009-10
it declined by 1.5 percent points per year. Since 2004-05 to 2011-12 poverty declined by 2.2
percent points per year. But it is irony to state that inequality has risen rapidly in the period of
rapid growth and poverty reduction (2004-09). Regional inequalities and rural urban disparity
also has increased during the period (2004-09). It has been observed that disparity and inequality
has not only increased in developed states but also in poorer states also.

No doubt, effect of ‘trickle down’ of economic growth was working but it takes too long
time and there was a need to focus on inclusive growth. To reduce widened disparities, the
government came with this idea and policy for achieving faster and more inclusive growth. The
eleventh five year plan (2007-08 to 2011-12) and twelfth five year plan (2011-12 to 2013 to
2017-18), both have set as their prime objective is to foster faster and more inclusive growth. The
vision of the twelfth plan document is “of India moving forward in a way that would ensure a
broad based improvement in living standards of all sections of the people through a growth
process which is faster than in the past, more inclusive and also more environmentally
sustainable.”

In agrarian economy agriculture is critical for sustainable development and poverty
reduction. Agricultural growth is a powerful means for inclusive growth. It has been observed
that economic growth is a major driver of poverty reduction and inclusiveness in India. It is also
evident that agriculture plays an important role in stimulating growth in non-agricultural
economy in short and medium term.

An effort has been made in this paper:
i.  To know whether the benefits of agricultural growth has trickle down to rural poor or
not, say whether agricultural growth is inclusive or not.

ii.  To assess whether financial inclusion through agricultural finance has occurred or not.

iii.  To find out the rhythm and soul i.e. reasons for inequality in income distribution.
The paper is organised as follows: sectionl deals with introduction. Section2 presents review of
literature whereas; section 3 speaks about data base and methodology. Section 4 provides
empirics of the study, followed by the conclusion and policy implications to section5.
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2. Review of Literature

Agricultural growth has been observed to be more beneficial to the poor than growth in other
sectors. Studies reveal that increasing agricultural productivity has been probably the single most
factor in determining the speed and extent of poverty reduction. According to Datt and Ravallion
(1996), rural sector growth in India reduced poverty in both rural and urban areas. Warr (1001)
provided evidences that growth in agriculture has reduced poverty significantly. Gallup et al.
(1997) observed in their study that every 1 percent growth in per capita agricultural gross
domestic product led to 1.61 percent growth in the incomes of the poorest 20 percent of the
population. Other scholars have reached to the similar conclusion. According to Bourguignon and
Morrison, (1988), Timmer, (1997), de Jaunvry and Sadoulet, (1996), agricultural growth reduces
poverty. It is usually conditional upon the initial distribution of assets and initial level of
inequality. Agricultural productivity also plays role in reduction of poverty. Thirtler et al. (2001)
concluded from their study that every 1 percent increase in labour productivity in agriculture
reduced the poverty. Across the globe poverty remains a predominantly rural problem and
agriculture is central to livelihood. Lanjouw and Stern, (1988); Hazell and Ramaswamy, (1991)
have experienced in their studies that agricultural productivity gains have raised rural incomes in
two ways: by directly increasing farmers’ income and particular importance to the poorest, by
increasing employment opportunities and wages. Bardhan (1985) did not find any evidence of the
existence of strong linkage between agricultural productivity and poverty reduction. But Roy and
Pal (2002) said that an improvement in agricultural productivity has significant effect on reducing
rural poverty in India. Srinivasan (1985) has interpreted result very carefully and derived
conclusion that there was very little evidence of trickle down mechanism at all India level.

3. Data base and Methodology

3.1 Data base

3.1.1 Agricultural performance is measured by State Domestic Product in agriculture per head of
rural population (SDPAR). It affects rural poverty. To estimate this state wise information
collected from NSSO and CSO reports for 1987-88, 1993-94, 1999-2000, 2004-05 and 2010-11.
3.1.2 To assess whether financial inclusion through agricultural finance has occurred or not.
Primary information was collected from Sandhwa block, Badwani district of Madhya Pradesh
(India). 100 small farmers (50 each from RRB and SBI) who were advanced agricultural credit
have been selected by random sampling. Their post agriculture finance income has been
considered for inclusiveness.

3.1.3 To work out the factors responsible for inequality, only amount of agricultural credit
advanced to the farmers by the banks (RRB & SBI) and farmers’ level of education have been
considered.

3.2 Methodology

3.2.1 For estimating effect of performance of SDPAR on rural poverty (RPOV), the OLS method
was adopted.
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Y= Bo 1 X +Uq
Where, Y Rural Poverty X SDPAR By - Intercept
B:- Coefficient of SDPAR U error term
3.2.2 Anand and others (2013) model was applied. They have used the concept of a concentration
curve to define inclusiveness and define a social mobility curve S°-
S%= (Y1, (Yit+Y2)/2,......(Yr+Y2+... +Yn)IN)
Where, n- The number of persons in the population with incomes ys, Ya,...,Vn,
y1- The poorest person and yn- The richest person.
Anand and others (2013) developed an index which was used to derive the magnitude of the
change in income distribution. It was calculated from the area under the social mobility curve.
v'= [ Vidi

The greater is ¥, the greater is the income. If the income of everyone is equal or same (it means,
income distribution is perfectly equitable) then

Y=Y
If, Y'>Y or Y'<Y
It implies that the distribution of income is inequitable.
Therefore the derivation of ¥ from ¥ is an indication of inequality in income distribution.
By using this feature of ¥", an income equity index (») can be written as

0=Y"1 %

For a complete equitable society, @=1. Thus, higher value of ® (closer to 1) represents higher
income equality.
3.2.3 To work out the factors responsible for measuring inequality the following regression model

was applied: Yi= ag +oq X1 + oz D1+U;

Y;- individual income equity index ap- intercept

ay — coefficient of agricultural loan o, — coefficient of farmers’ education

X1 —amount of agricultural finance advanced to farmers

D; — level of farmers’ education U error term

4. Empirics Table 1 Dimensions of Rural Poverty in India

Year Rural Total

1970-71 47.8 44.98
1973-14 47.6 46.18
1983-84 40.4 374
1989.90 28.2 25.8
1993-94* 50.1 45.3
2004-05* 42.0 37.2
2011-12* 25.7 21.9

e Estimated by Tendulkar Method
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Table 1 shows the magnitude of poverty in India and in rural areas. In 1983-84 and 1989-90
poverty ratio also declined drastically. It is apparent from above table that in 1983-84 and 1989-
90 poverty ratio also declined drastically. The ratio of population below the poverty line was
more than 45 percent in 1993-94. The intensity of rural poverty was more than 50 percent. 17 %-a
gepointsrural poverty has declined between 2004-05 and 2011-12.

People living below poverty line (BPL has come down from 37.2% in 2004-05 to 21.9%
in 2011-12. It shows a decline of 15.3 percentage points in a period of seven years. In rural areas,
it came down to 25% from 42%. The data reveal that the poverty rate in the country declined
2.18percentage points in each year during the period 2004-05 & 2011-12.The estimates are based
on Suresh Tendulkar’s methodology for deciding the poverty line.

4.1.2 Regional Variation
Above discussion reveals only the macro picture. Region wise analysis would provide further
insight into the problem of rural distribution. A state wise data are extremely useful for the
analytical approach. Table 2shows regional variation in the level of rural poverty in different
states of the country.

Table 2 Percentage of Population Below Poverty Line (Tendulkar Methodology)

Sr. State 2004-05 2009-10 2011-12
1. Andhra Pradesh 32.3 22.8 11.0
2. Assam 36.4 39.9 33.9
3. Bihar 55.7 55.3 34.1
4. Gujarat 39.1 26.7 215
5. Haryana 24.8 18.6 11.6
6. K. Taka 375 26.1 24.5
7. Kerala 20.2 12.0 9.1
8. M.P. 53.6 42.0 35.7
0. Maharashtra 47.9 29.5 24.2
10. | Orissa 60.8 39.2 35.7
11. | Punjab 22.1 14.6 7.7
12. | Rajasthan 35.8 26.4 16.1
13. | T.N. 375 21.2 15.8
14. | UP. 42.7 39.4 30.4
15. | W.B. 38.2 28.8 225

All India 41.8 33.8 25.7

Source: report of the expert group to review the methodology for measurement
of poverty-Government of India Planning Commission (2014)
The above table reveals that the proportion of population below the poverty line had come
down in 2011-12 in comparison in 2004-05 except Assam but the intensity of poverty is more or
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less similar in the poor and backward states consequently no substantially change has been
noticed in the ranking of the states. In the Year 2011-12, the proportion of rural poor was highest
in Orissa and M.P. and lowest in Punjab. In case of Orissa & Madhya Pradesh, these have low per
capita income coupled with poor infrastructure.While in Punjab, it was lower due to higher per
capita level of land, income, cultivable land and irrigated facilities.In the regional variation of the
intensity of poverty, it is noteworthy that five states (Orissa, M.P, Bihar, Assam, U.P.) have rural
population below the poverty line more than the national average 25.7 per likewise.

4.1.3 Impact of Trickle down on Inclusive Growth

No doubt, agriculture is the main source of livelihood of rural people Agriculture performance
determines the living standard of rural people. Therefore an effort has been made to examine the
impact of trickle down of agricultural performance on rural poverty. In other words, it can be said
that inclusiveness has been gazed with the help of agriculture performance in terms of state
domestic product in agriculture per head of rural population (SDPAR). It has been assumed that
an increase in SDPAR means improvements in living standard of rural people including rural
poor Result of rural poverty and SDPAR is as below.

Y= Bo + B Xe + Uy

1987-88 Y wpov) =51.32 - 0.018 SDPAR R* 0.42
(3.10)*

1993-94 Y gpov) =48.24-0.014 SDPAR  R® 0.40
(2.94)*

1999-2000 Y rpov) = 39.81 — 0.014 SDPAR R* 0.38
(2.81)*

2004 - 05 Y (reov) =35.12 - 0.01SDPAR R* 0.33

(2.57)*
2010-11 Y wpov) =294.35 - 0.16 SDPAR R* 0.33
(2.62)*

* Significant at 1 percent level
In the above result there is inverse relationship between rural poverty and SDPAR. Analysis
depicts negative coefficient of SDPAR which indicates that increase in SDPAR reduces the
magnitude of rural poverty. In other words, the benefit of agricultural growth has been trickled
down to the rural poor. That is to say, agricultural growth is inclusive to certain extent.

If we see above results, in all the years’ strength of relationship between RPOV and
SDPAR (except 2010-11) and explanatory power of the model (R?) appear to have declined over
the period. Similarly, the absolute value of coefficient of SDPAR has declined except 2010-11.
But increase in absolute value of coefficient of SDPAR in 2010-11 is also very nominal or
negligible.
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More explicitly the impact of trickle down and inclusiveness of agricultural growth have limited
and are not so strong. It means, alone agricultural growth cannot be substantial for inclusive
growth of rural people including rural poor.

4.2 Social Mobility & Inclusive Growth

Anand & others (2013) have developed a concentration curve for measuring inclusiveness with
the help of social mobility curve S©
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For achieving this curve primary information was collected from farmers of Badwani District of M.P. (India).
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There are two curves which have been drawn one for those farmers who have been advanced
agricultural loan by the Regional Rural Banks and other, one who has been given agricultural
loan by the State Bank of India.
From the graphs, social mobility curves with the same average income (Y)& but different degrees
of inclusiveness (i.e. different income distribution) with respect to their banks have been
observed.
To concretize the picture of inclusiveness, income equity index (®) has been calculated separately
for the farmers of both banks i.e. Regional Rural Bank & State Bank of India.

w=Y"1 ¥
Anand & others (2013) has assumed that ® =1 for a completely equitable society. In other words,
higher value of ® (closer to 1) represents higher income equality.

[0} RRB SBI
Number % Number %
0.00-0.25 1 2.00 5 10.00
0.20-0.50 18 36.00 15 30.00
0.51-0.75 17 34.00 15 30.00
0.75-1.00 14 28.00 15 30.00

From above table, it can be said that 30% farmers who have been benefited by the State Bank of
India is closer to @ = 1 (0.75 to 1.00). In other words, they are supposed to attain higher income
equality. While in 0.51 — 0.75 group of ®, 34% of RRB benefited farmers are moderately better
than first two groups 0.00 to 0.25 & 0.26 to 0.50.

On the basis of income distribution, it may be concluded that around 30% of SBI
benefited and 28% of RRB benefited loanees are enjoying the fruit of financial inclusion as these
farmers were advanced agricultural loan for raising their production and income.

First two rows of the table show that 39% (19 & 20 respectively of RRB and SBI)of
people have not reached the benefit of financial inclusion and their income to very much
inequitable. In other words bottom stratum has more inequality in income distribution.

4.3 Factors responsible for inequality
Yrre= 3.231 +2.31 X 49 Loan + 0.326 X ¢qy,
(5.231)** (2.20)*
Ysgi= 1.245 +3.147 X ag. Loan + 1.271 X equ,
(3.213)** (1.991)*
*Significant at 1 percent level ** Significant at 5 percent level
From above results, it can be said that income equity index has positive relationship with
agricultural loan as well as education. It can be inferred from above equations that these two
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factors- agricultural loan and education are also responsible for income equity. Results are
statistically significant also. If amount of agriculture loan is given adequate, it may play positive
and stimulus role in the growth of rural sector. Knowledge plays vital role in adoption of new
technology. Majority of farmers are illiterate and they believe in their indigenous method of
cultivation. As study has been conducted in tribal belt, all selected farmers are tribal.

5.Policy and its implications

The outcomes of the study reflect that agriculture alone cannot make substantial reduction in the
incidence of rural poverty. For inclusive growth in rural areas, government has to focus on
multifaceted strategies of rural development programmes those may be helpful in raising the
living standard of rural people. Results of the study do not deny completely that agricultural
growth is not in position to uplift rural poor. Green Revolution recipe is still as valid today as it
was in the past. Right policies and support will raise the productivity which will reduce rural
poverty. To reduce inequality in the agrarian society, government has to advance sufficient
amount of credit to small farmers as well as government should launch a comprehensive
educational plan with the help of Public - Private Partnership (PPP) model for educating and
developing skills amongst marginalised family of the agrarian society.
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I Introduction
Agriculture plays a pivotal role in the Indian economy. The pressure on agriculture to produce
more and raise farmers’ income is high. Second, the dependence of the rural workforce on
agriculture for employment has not declined in proportion to the sectoral contribution to GDP.
This has resulted in widening the income disparity between the agricultural and non-agricultural
sectors (Chand and Chauhan, 1999). The experiences of developed countries show that transfer of
labour force from agriculture to non-agriculture, in particular the manufacturing sector took
place. This had brought enhanced productivity growth in agriculture and hence higher income
(Gollin et al., 2002). However, India’s manufacturing sector witnessed volatile growth and its
share in GDP has almost remained constant at 15 per cent for the last three decades. Further,
given the fact that the current economic growth pattern is driven by the service sector, labour
absorption outside agriculture will be slow until rural education improves dramatically in the near
future. At the same time, although the contribution of agriculture to gross domestic product
(GDP) is now around one sixth, it provides employment to 56 per cent of the Indian workforce.
Also, the forward and backward linkage effects of agriculture growth increase the incomes in the
non-agriculture sector. The growth of some commercial crops has significant potential for
promoting exports of agricultural commodities and bringing about faster development of agro-
based industries. Thus agriculture not only contributes to overall growth of the economy but also
reduces poverty by providing employment and food security to the majority of the population in
the country and thus it is the most inclusive growth sectors of the Indian economy. The 12" Five
Year Plan Approach Paper also indicates that agricultural development is an important
component of faster, more inclusive sustainable growth approach.

The structural reforms and stabilization policies introduced in India in 1991 initially
focused on industry, tax reforms, foreign trade and investment, banking and capital markets.
Meanwhile, populations continued growing, increasing numbers of rural people could not live on
agriculture alone. To survive they had to engage in numerous activities: on-farm, off-farm and
non-farm. At the same time, as a response to new economic environment ushered in by the
process of liberalization, Indian agriculture too underwent spectacular changes in recent period.
These changes are manifestations of large scale commercialisation and diversification
taking place in the agricultural sector. They broadly include cultivation of new crops and
varieties, increase in the share of area under cash crops, large scale spread of livestock activities

*Asstt. Prof of Economics,Govt. Girls/P.G. College, Ujjain
** Prof and Head., Dept. of Economics, School of Studies in Economics, Vikarm Univercity., Ujjain
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and fisheries, pursuance of hi-tech agriculture in the areas of aquaculture, bio-technology,
horticulture, processing, etc. Thus, rural households and rural economies got increasingly
diversified. However, access to finance was the limiting factor. Agricultural credit had been
exclusive. It excluded all those who didn’t own and till the land

Il Agricultural Diversification — A Paradigm shift

Before the advent of the British rule, crops such as cotton, tobacco and sugarcane were grown
fairly extensively since land revenue had to be paid mostly in cash and the prices of these crops,
relative to those of foodgrains, were much higher at that time. Even during the British rule, the
situation did not change much. Though the primary concern of the rulers from then onwards was
the expansion of trade, some of the policies in pursuit of this objective introduced market forces
into agriculture.

Due to the challenge of feeding our vast population and the experience of food shortages
in the pre-independence era, 'self reliance’ in foodgrains has been the cornerstone of our policies
in the last 50 years. Growth in area was the major source of production growth until early 1960s
(Bhalla and Singh, 2001; Vaidyanathan, 2010). The high yielding varieties introduced in wheat
and rice during the late Sixties heralded India’s green revolution. Along with technology, new
institutional structures enabled the farmers to adopt improved methods of cultivation. The major
changes included provision of better irrigation facilities, government procurement system,
guaranteed support price and input subsidies. The onset of this revolution during mid-sixties
resulted in widespread use of modern inputs such as HYV seeds, water, fertilizers and pesticides
leading to impressive growth in yield levels. As a result, there was a spurt in marketable surplus.

With the advent of modern agricultural technology, especially during the period of the
Green Revolution in the late sixties and early seventies, there is a continuous surge for diversified
agriculture in terms of crops, primarily on economic considerations. While most definitions of
diversification in developing countries work on the assumption that diversification primarily
involves a substitution of one crop or other agricultural product for another or an increase in the
number of enterprises, or activities, carried out by a particular farm. In developing countries such
as India, which has been one of the leaders in promoting diversification, the concept is applied
both to individual farmers and to different regions, with government programmes being aimed at
promoting widespread diversification. The concept in India is seen as referring to the “shift from
the regional dominance of one crop to regional production of a number of crops ...... (which takes
into account)..... the economic returns from different value-added crops... with complementary
marketing opportunities”.! Diversification to commercial crops/commodities thus becomes an
essential strategy that can increase income levels in agriculture, reduce risks of crop failures and
earn foreign exchange. Further, diversification can be designed to help poverty alleviation,
employment generation and environmental conservation.
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Diversification in agriculture can be achieved across the sub-sectors as well as within
each sub-sector. Sub-sector wise composition of income generated and the composition of total
value of output are considered for measuring diversification across sub-sectors and within sub-
sectors, respectively. In Indian agriculture, diversification has occurred across sub-sectors, viz.
crop sector, livestock sector, forestry plus logging and fishing as well as within each of these
sectors. In more recent times, diversification towards high-tech and innovative enterprises in the
primary sector such as floriculture, horticulture and towards secondary (manufacturing) sector
such as agro/food processing and rural non-farm sector has been gaining momentum.

The crop pattern changes, however, are the outcome of the interactive effect of many
factors which can be broadly categorized into the following five groups:

a) Resource related factors covering irrigation, rainfall and soil fertility.

b) Technology related factors covering not only seed, fertilizer, and water technologies

but also those related to marketing, storage and processing.

c) Household related factors covering food and fodder self-sufficiency requirement as

well as investment capacity.

d) Price related factors covering output and input prices as well as trade policies,

including LPG and other economic policies that affect these prices either directly or

indirectly.

e) Institutional and infrastructure related factors covering farm size and tenancy

arrangements, research, extension and marketing systems and government regulatory

policies.

The cropping pattern in India has undergone significant changes over time in the crop-
mix over time in favour of superior cereals, non-traditional oilseeds such as sunflower, soyabean,
etc. These changes have been largely the manifestations of conscious public policy support
through price incentives, investment in generation of new technology, etc. Diversification of
agriculture, outside the crop sector by way of subsidiary enterprises in animal husbandry, poultry,
fisheries, sericulture, horticulture etc., has been an important development that accompanied
commercialization. India ranks first in the world in fruit and second in vegetable production. The
estimated annual production of horticultural products is 100 million tonnes. The exports of
processed fruits and vegetables have been increasing steadily during the recent years. The value
of exports of the fruits and vegetable products such as dried and processed vegetables, mango
pulp, pickles and other processed products has been steadily increasing.
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Table 1 Share of Area under Major Crops in India

(Percentage of GCA)

Crops TE1970-71 | TE1980-81 | TE1990-91 | TE 2000-01 | TE 2007-08
Rice 23.02 23.18 23.00 23.82 22.57
Wheat 10.42 12.98 13.04 14.28 14.18
Coarse Cereak 28.48 24.25 20.48 16.17 15.14
Total Cereals 61.93 60.41 56.53 54.27 51.88
Total Pulses 13.50 13.23 12.94 11.49 11.93
Total Food grains 73.54 713.67 69.47 65.32 63.52
Total Oilseeds 9.85 10.11 12,51 12.96 13.93
Groundnut 4.42 4.14 4.64 3.68 3.20
Cofton 4.70 4.27 4.08 4.70 4.68
Jute 0.42 0.51 0.39 0.45 0.41
Total Fibres 541 5.08 4.64 5.27 5.18
Sugarcane 1.62 1.62 1.90 2.23 2.47
Tobacco 0.27 0.25 0.22 0.21 0.19
Condiments and Spices 1.04 1.23 1.32 1.52 1.55
Potatoes 0.31 043 0.51 0.69 0.76
Onions - 0.14 0.17 0.24 0.36
Total Fruits & Vegetables 2.24 2.77 3.57 4.35 5.10
Fodder Crops 4.15 4.50 4.59 4.55 4.26
Total Non-Food grains 19.39 20.13 23.60 25.44 26.41
Gross Cropped Area (GCA) 100.00 100.00 100.00 100.00 100.00

Source: Directorate of Economics and Statistics, Government of India

There is a definite shift from food grains to non-food grains such as fruits and vegetables,
oilseeds, fibres and condiments and spices whose share in both area and in value of output has
been increasing over time. As the cultivated area remains more or less constant, the increased
demand for food because of increase in population and urbanisation puts agricultural land under
stress resulting in intensification and substitution of food crops with commercial crops. The
change in the share of area under major crops in India is as shown in the Table 1:

It is evident from table 1 that area under food grains in gross cropped area (GCA)
declined by 12.02 per cent mainly due to fall in area under coarse cereals by 13.34 per cent
between Triennium Ending (TE) 1970-71 and TE 2007-08. Wheat has gained importance with
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area allocation of only 10.42 per cent in TE 1970-71, and it steadily increased to 14.18 per cent in
TE 2007-08. Area under rice remained more or less constant during the period under study.
Interestingly, area lost by food grains was used for the cultivation of oilseeds, fruits, vegetables
and non-food crops to the extent of 4.0 per cent, 2.86 per cent and 7.02 per cent, respectively,
between TE 1970-71 and TE 2007-08. Hence, it is clear that commercial crops took the lead in
terms of area share. However, the analysis of the contribution of different crops in total value of
output shows that besides the level of physical output, this also captured the producer price of
various crops in the country. Among crop groups, cereals accounted for the largest share of total
output followed by fruits and vegetables, oilseeds and fibres. While the contribution of cereals
declined marginally from 35.02 per cent in TE 1970-71 to 31.24 per cent in TE 2007-08, the
share of fruits and vegetables increased considerably from 15.88 per cent to 24.27 per cent during
the same period. The changing share was largely determined by commodity price, which rose
proportionately higher for fruits and vegetables rather than cereals during the recent decade
(Chand et al., 2011).

If we analyse the contribution of different crops in total value of output, besides the level
of physical output, this will also capture the producer price of various crops in the country.

Table 2 shows that among crop groups, cereals accounted for the largest share of total
output followed by fruits and vegetables, oilseeds and fibres. While the contribution of cereals
declined marginally from 35.02 per cent in TE 1970-71 to 31.24 per cent in TE 2007-08, the
share of fruits and vegetables increased considerably from 15.88 per cent to 24.27 per cent during
the same period. Among the individual crops, rice accounted for the major share in the total value
of output, but declined from 2000 onwards. Similarly, the value of wheat output reported a steady
increase until 2000 and declined thereafter. Pulses also registered a decline in value of output
from 8.42 per cent in TE 1970-71 to 6.25 per cent in TE 1990-91 and then to 4.38 per cent in TE
2007-08. Despite increase in producer price of pulses, output did not keep pace due to the
vagaries of weather and allocation of smaller area for cultivation of pulses by farmers. Cotton,
however, increased in value of output in the current decade to 4.86 per cent from 3.40 per cent in
TE 1990-91. The widespread cultivation of Bt cotton was the major reason for the rise in
production of cotton. Condiments, spices and sugar also registered an increase in their share in
total value of output in the last four decades.

Overall, the analysis of the data clearly indicates that there was broad-based agricultural
production in the 1980s but the phenomenon of commercialization of agricultural production
seems to have gained momentum since early 1990s. There is a definite shift from food grains to
non-food grains such as fruits and vegetables, oilseeds, fibres and condiments and spices whose
share in both area and in value of output has been increasing over time.

Another noteworthy feature of Indian agriculture is that it is the home of small and
marginal farmers (80%). Therefore, the future of sustainable agriculture growth and food security
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Table 2 Share of various crops in Value of Output

(Percent)
Crops TE 1970-71 TE 1980-81 TE 1990-91 | TE 2000-01 | TE 2007-08

Cereals 35.02 36.25 36.95 34,40 31.24
Rice 18.65 18.61 19.59 18.10 16.54
Wheat 7.25 9.87 10.92 11.62 10.17
Coarse Cereals 9.17 7.74 65.44 4.68 4.53
Pulses 8.42 6.55 6.25 4.78 4.38
Gram 3.54 2.57 2.06 1.75 1.67
Arhar/Tur 1.55 1.37 1.38 1.06 0.96
Qilseeds 7.47 6.59 8.84 7.94 8.33
Groundnut 3.94 3.28 3.69 2.36 2.16
Sunflower - 0.04 0.26 0.25 0.38
Coconut 1.33 1.11 1.28 1.42 1.32
Sugars 4.86 4.28 4.53 6.02 5.82
Fibres 3.60 2,04 3.83 3.41 5.25
Cotton 3.09 3.47 3.40 2.99 4.86
Tea 0.80 0.86 0.79 0.81 0.79
Coffee 0.30 0.36 0.35 0.47 0.40
Tobacco 0.78 0.78 0.68 0.56 0.42
Condiments & spices 2.70 3.20 3.49 4.16 4,52
Potatoes 0.73 1.10 1.27 1.57 1.45
Fruits & vegetables 15.88 18.83 17.87 23.25 24.27
Value of Output from

Agricukure 100.00 100.00 100.00 100.00 100.00

Source: Central Statistical Organisation, Government of India
in India depends on the performance of small and marginal farmers. The role of small farms in
development and poverty reduction is well recognized (Lipton, 2006). The global experience of
growth and poverty reduction shows that GDP growth originating in agriculture is at least twice
as effective in reducing poverty as GDP growth originating outside agriculture (WDR, 2008).

As far as the role of small and marginal farmers in the process of diversification is
concerned Birthal et al (2011) provide four conclusions from the cropping patterns adopted by
this category of farmers: (a) small and marginal farmers allocate larger proportion of their
cultivated land to high value crops like fruits, and vegetables ; (b) small and marginal farmers
seem to have comparative advantage in growing vegetables than fruits because of quick returns in
the former; (c) small and marginal farmers allocate larger proportion of rice and wheat than other
farmers; (d) small and marginal farmers allocate lower proportion of land to pulses and oilseeds.
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In terms of production, small and marginal farmers also make larger contribution to the
production of high value crops. They contribute around 70% to the total production of vegetables,
55% to fruits against their share of 44% in land area (Birthal, 2011). Their share in cereal
production is 52% and 69% in milk production. Thus, small farmers contribute to both
diversification and food security. Only in the cases of pulses and oilseeds, their share is lower
than other farmers.

Crop diversification in India was an age old phenomenon but there has been acceleration
in the commercialization after 1991. Corporatisation in the agricultural sector has emerged in the
form of establishing teak farms, orchards, plantations, floriculture, etc. The cost of land,
maintenance etc., are met through public subscription of shares with promises of attractive returns
on the investments to the investors. A wide variety of schemes, including schemes for fixed
deposits, are being floated. Most of the companies are engaged in developing wastelands. For
instance, Maxworth Ltd., could develop 15,000 acres of land since 1993. Some of the other
prominent players in this enterprise are Suman Motels (floating Green Earth bonds) and Anubhav
Group (Teak plantations). Although most of the schemes concentrate on teak and other
plantations and orchards, even goat-rearing is offered for public participation recently by some of
the corporate promoters. While success of such schemes is yet to be established, these ventures
are important attempts to combine professionalism of a few with pooled resources from a large
number of people, thereby indirectly involving a cross-section of population in agriculture. The
case of ITC's diversification into oilseeds, Pepsico's entry into fruit/vegetable processing can be
cited as forerunners of corporatisation of agriculture.45. The proliferation of such ventures,
however, depends on the willingness of the State Governments to amend Land Ceiling Acts. Two
State Governments - Madhya Pradesh and Maharashtra - took the initiative to make farm land
available for joint ventures. Madhya Pradesh decided in June 1995 to grant case-by-case
exemption from land ceiling laws for corporate farming and agro-development projects.
Maharashtra allowed State Farming Corporation (SFC) to take up joint cultivation with private
partners. SFC provides land whereas the private partners contribute financial and technical inputs.

Therefore, a clear shift in the paradigm of agricultural diversification is evident.
Consequently, a fuller utilization of agriculture potential requires a comprehensive strategy for
agriculture diversification. Agricultural growth can be further accelerated through mutually
supportive forward and backward integration leading to better post harvest management and
higher value addition. While at the macro level, cereal production continues to dominate, it is
increasingly evident that diversification will drive higher rates of production, income and off-
farm employment growth.

11 Agricultural Financial System — A Paradigm Shift
During the 1960s and 1970s the key issue in agriculture and rural development was agricultural
production. Agricultural credit was but an input, next to improved seeds and seedlings, fertiliser,
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pesticides, tools and machines. The target group was farmers. The issue was how to disburse
agricultural credit to farmers. The funds were provided by governments and donors. Common
approach to increase agricultural lending involved the paradigm of subsidized directed credit
(aron et. al., 1997). Governments typically intervened in financial markets to induce financial
institutions to increase the supply of and reduce the interest rates for agricultural loans. The main
disbursement channels were agricultural development banks and projects. Special cheap lines of
credit were provided to lenders, incentives were given to open rural branches, and state-owned
agricultural development banks were created to serve the sector when banks and cooperatives
failed to meet lending targets. Unfortunately, these attempts to resolve supposed market failures
often ended up as government failures. Increased agricultural lending may have contributed to
short-term increases in food supplies, but it did not create sustainable credit supplies. Low
interest rates crowded out commercial financial institutions and stimulated excess demand for
loans which induced credit rationing often favoring richer and politically powerful farmers.
Informal credit thrived because high borrower transaction costs reduced the advantage of low
interest formal loans. Narrow operating margins and poor loan recovery caused many financial
institutions to fail or require repeated recapitalizations. Borrowers became reluctant to repay
when loans were viewed as coming from the government so a bad debt culture developed.
Government failure occurred because the paradigm failed to resolve the basic screening, incentive
and enforcement problems of rural lending (Hoff and Stiglitz, 1990). This is mainly because
disbursement mattered, not repayment as agricultural credit was a service, not a business. The
strategy had much to show: the green revolution, driven by technology, financed on credit, with
subsidized interest rates. The produce was purchased by government at guaranteed prices. So
impressive was the business of the green revolution that the business of the financial service was
ignored. But when farmers didn’t repay their loans, the banks didn’t cover their costs and the
governments ran out of money to finance the subsidies, the banking business finally failed, and so
did the service.

Here, it is important again to note that the farmer class is not a homogeneous group. They
belong to different economic and social groups. Most of the poor and marginal farmers do not get
access to the formal credit network. The indebtedness for the small & marginal farmers from
formal institutional sources is lower than large farmers and the reverse is true in the case of
informal sources. The dependence on money lenders is the highest for sub-marginal and marginal
farmers. Regional variations in this context also assume importance. NCEUS (2008) says that
“some of the general issues that confront marginal-small farmers as agriculturalists are: imperfect
markets for inputs/product leading to smaller value realizations; absence of access to credit
markets or imperfect credit markets leading to sub-optimal investment decisions or input
applications; poor human resource base; smaller access to suitable extension services restricting
suitable decisions regarding cultivation practices and technological know-how; poorer access to
‘public goods’ such as public irrigation, command area development, electricity grids; greater
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negative externalities from poor quality land and water management, etc”. Small holdings also
face new challenges on integration of value chains, liberalization and globalization effects,
market volatility and other risks and vulnerability, adaptation of climate change etc. (Thapa and
Gaiha (2011). Recent “world-wide processes of farm change — commercialisation of increasing
proportions of input and output: institutional developments such as super markets; privatization
of key aspects of technical progress, and of output and process grades and standards — now
indicate large farm focus” (Lipton, 2006).Therefore, support is needed for small holdings in the
context of these world-wide processes of farm change, in which credit availability is of prime
importance.

Food security can be affected by access to rural financial services and especially credit.
For example, the Food and Agriculture Organization (FAQO) argues that poorly functioning
financial markets may make farmers reluctant to adopt new practices and technologies and to
make investments needed to increase food supplies (FAO, 2011). Insurance, when bundled with
credit, inputs, and other services may encourage farmers to take prudent risks knowing they will
be protected in the event of disasters. An IFAD study describes ways that lack of formal credit
affects rural poverty and encourages indigenous financial arrangements to take the place of
missing formal finance (IFAD, 2010). For example, limited access to credit is linked to low
technology agricultural production systems and to people working as unpaid family labor rather
than in self- or wage employment. The vast majority of rural non-farm enterprises rely on
household savings and friends and neighbors for start-up and operating capital.

Against the backdrop of this requirement of credit from the level of primary agricultural
activities to the advanced level of agricultural diversification, a financial system paradigm was
developed in the 1990s and contributed to MFI success and the emerging microfinance industry.3
The term “financial system” was coined to include all financial institutions, financial markets and
instruments, the legal and regulatory environment, and financial norms and behavior. Key
elements of this new paradigm included a broadened view of rural finance to include farming and
rural non-farm activities, recognition of the importance of savings, and a belief that market
discipline is reinforced through market interest rates for both savings and credit. The focus of
lending shifted from meeting supply targets to responding to demand, and the evaluation of
financial institutions switched from loan disbursements to viability and sustainability. Success in
finance depends upon favorable macroeconomic, agricultural and financial sector policies as well
as appropriate legal frameworks. Informal finance was accepted as complementary rather than
usurious and harmful. Donors were urged to assist the creation of a favorable policy environment,
improve the legal and regulatory framework for rural financial markets, build institutional
capacity, and support innovations to lower transaction costs and improve risk management. The
new paradigm focused on creating sustainable institutions rather than supplying cheap loans,
treating borrowers and savers as clients rather than beneficiaries, and pricing products and
services to cover costs and risks. Long-term relationships with clients were encouraged through
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stepped lending — a gradual increase in loan sizes when borrowers successfully repay each loan.
MFIs replaced credit lines with grants, loans and technical assistance to support institution
building and improve products, institutions and policies.

In India, where NABARD, the National Bank for Agriculture and Rural Development,
has promoted the establishment of about 1.6 million self-help groups (SHGs) of the rural poor
and their linkages with some 36,000 bank branches. The approach, referred to as SHG Banking,
is applied all over India: in marginal as well as high-potential areas. Numerous NGOs and
government organisations are involved in social mobilisation and non-financial services. An
example is Bharatiya Agro Industries Foundation (BAIF) Development Research Foundation an
NGO which has helped some 13,000 tribal families, who are among the disadvantaged in India,
to cross the poverty line: (i) through sustainable agri-horti-silvicultural production on 12,000
acres of rehabilitated lands and (ii) through commodity processing. Against a historical
background of the direct sale of raw materials, six vertically integrated layers of production,
processing and marketing were established in remote forest areas: (i) individual farm households
for basic production on wastelands, (ii) small farmer groups for procurement and grading, (iii)
community organizations (Gram Vikas Mandals) for the establishment of community processing
facilities, (iv) village planning committees for the organization and coordination of activities, (V)
regional cooperatives for finishing and packaging; and (vi) an apex organization for federated
marketing. BAIF acted as a resource and technology sourcing agency, introduced streamlined
systems, provided managerial backup services, and facilitated credit and market linkages. The
two major products where producers took control of the full commaodity chain were mangoes and
cashews. In the case of mangoes, procurement and grading alone added 20% value. In a second
step, the raw mangoes are cut into pieces and semi-pickled at village level, which are then
brought to the final pickling stage by cooperatives, where they packaged and forwarded to a
Producer Company for federated marketing. Value addition through processing contributed
substantially to a sustainable increase in employment and income. Apart from these examples of
agency based lending Government agencies, NGOs, Cooperative Societies and Micro Finance
Institutions/Companies are giving micro credit or micro finance services through SHGs under
different lending methodologies to rural households under joint or individual liability. This
financial system too has its problems such as client exclusion, dropouts, delinquencies, defaults
and borrowing from multiple MFIs. However, proper monitoring, facilitator’s interventions,
adequate hand holding of SHGs, and regulations for MFIs can render this system successful.

IV Reflections

Economic growth will be greater when a household or country is able to sustain genuine long-
term comparative advantage in a crop; when risks are kept to manageable proportions; when the
crop has strong linkages to the rest of the economy; when consumption linkages are high and
when surpluses are used constructively both to hedge against uncertainty and foster growth. Some
of these conditions are crop specific or depend on conditions in the international economy. Other
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elements are amenable to policy interventions as well as the existence of infrastructure like
processing. (Maxwell and Fernando, 1989)

Crop diversification is one of the key ingredients for agriculture transformation in India.
However, this appears difficult given the fact that there are large tracts of cultivable land that are
typically mono-cropped and water and resource deficient. Despite this seeming limitation, select
regions with reasonable resource endowments nevertheless exhibit an opportunity for selective
crop diversification. This could serve as a necessary stimulus to jump-start the agriculture
transformation process.

Large-scale diversification from food grain production to perishable crops like fruits and
vegetables, medicinal and aromatic plants etc. as well as animal husbandry activities is possible
only with the smooth development of forward linkages in the form of agro processing industries
Development of agro processing activity depends upon the adequate and timely availability of
raw material and price competitiveness of the raw material available. Agro processing requires a
continuous, qualitative and reliable chain right from the seed stage. In practice it has been
observed that there are often frequent gluts, resulting price drops and losses for farmers, while on
the other hand, the agro processors face problems in obtaining timely and adequate supply of raw
materials. Many food-processing units operate at 10-20 percent capacity utilization resulting from
inadequate raw material supply. Perhaps the agriculture sector should also look closely at
improving logistics and enabling better output management systems. It therefore stresses the need
for crop diversification process being ideally followed up with an effective vertical integration of
agriculture production, processing and marketing processes.

With regard to the agricultural finance, innovative methodologies like Raithu Mitra
Groups of Andhra Pradesh and Kerala Horticulture Development programme (KHDP) can be
adopted. The production activity can be organized through farmers mobilized in groups based on
the concept of Self Help Groups (SHGs). These SHGs manage their own affairs and select
members in the group take the role as Master Farmers who serve as the link for technology,
market and information. The spirit of self help enables to them to share information, inputs and
other resources for the betterment of crop management practices and post harvest handling and
thus enable improvement of their income levels. Social intermediaries like local NGOs, good
functioning farmer associations or Kisan Kendras, could do this role of intermediation by
selecting farmers, organizing them into groups, serving as a farm input provider, enabling better
crop production protocols. Trained Master farmers who could serve as field-level office-less
extension agents and the intermediary could serve as an output aggregator/ collector. This could
serve as an informal institutional arrangement for production, marketing and enabling a better
producer orientation to backward linkages. In this approach h of contract farming, high value
crop production takes place in a decentralized way while marketing is centralized. Such a system
generates a potent incentive in the form of higher returns, field level value addition and larger
economic margins for the producers. Financial services can also be tagged on to the model by
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enlisting the services of a bank or a Microfinance Institution. Agricultural processors and
financial service providers can act in partnership. Contracting as of now is a very unbalanced
relationship with the farmers lacking the market power to leverage and negotiate better deals. So
fair contract systems can be achieved if the farmer power is aggregated not to destroy but to
mutually benefit and enable more longer and sustained relationships. For governments, this type
of arrangement could emerge as a means to better public service delivery to the agricultural
sector.

Besides these methodological innovations in the managerial and financial systems of
agricultural diversification, certain basic steps are essential to facilitate and intensify the process
of agricultural development and diversification in a holistic manner. These measures can be
enlisted as follows:

Optimal use of resources like land and water
Adequate supply of seeds and plants of improved cultivars
Land reforms favouring modernization and mechanization of agriculture.
Improve basic infrastructure like rural roads, power, transport, communications etc.
Adequate post-harvest technologies and adequate infrastructure for post-harvest handling of
perishable horticultural produce.
Strengthen agro-based industry.
Assess demographic changes and consumer preferences
Popularize the technology and impart knowledge and skills to the extension functionaries for
the transfer of technologies to the farmers.
21 Explore potential in Biotechnology, genetic engineering, aquaculture, horticulture processing
and Mushroom culture.
[21 Create database for horticultural crops.
=1 Work out on Decision support systems, governmental policies, geographic information
system, application of information technology leading to market information
=1 Intensify financial inclusion for rural households engaged in agricultural diversification.
[=] Increase investments in the agricultural sector over the years
Finally, constraints on all levels viz. socio-eco, marketing, input, technology, infrastructural and
institutional have to be addressed to promote viable agricultural diversification.
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Delimitation of Industrial regions of Chhattisgarh Basin: A Geographical Study
Sanjay Kumar Das*
Introduction
The industrialization plays a dominant role in the socio-economic development because this
ensures a high rate of economic growth which overcomes the backwardness (Shrokov, 1973).
Hence, the transformation of traditional society to a modern one at a very high pace may be
through only in relation to technology and industrialization (Sharma, 2001). It is reflected in the
evolution of different mineral based industries i.e. the upper and lower Gondwana formation
possesses the korba super thermal power and huge aluminum extraction industries and their
allies, the Dharwar system possesses Iron and Steel and allies industries, alluvial soil belt
possesses agro based food processing industries that caused evolution of several industrial
clusters in this part of the Chhattisgarh i.e. Korba, Bhilai (Nandani,Dhmdha road,Chandkhuri,Utai
road, heavy industrial area, Jamul,Borai etc.) , Raipur(Urla,Siltara,Tilda,Mandirhasod), Bilaspur
(Dongri, Tiffra, Sirgitti), Raigarh (Lara), Rajnandgaon (Joratari), Mahasamund (Birkauni) and
Kbirdham (Harin-chapra and Bhoramdeo) (Fig. 3). for industries.
The study region has huge varying resource potentials which could provide ideal
locations of industries.
Objectice:
This paper explores the prospects of the delimitation of industrial regions of Chhattisgarh Basin.
The objectives of the delimitation of the industrial region of Basin is to find out the industrial
regions on account of the level of the industrial development, so that better planning for further
industrialization could be perused in the Basin.

Hypothesis
i The above geographical accounts of significances stimulate the planners,
entrepreneurs and the policy makers to access the potential sites where industries
can be established.
ii. The basin region comes in a newly born state which requires perspective
delimitation of industrial regions to know the past, present and future level of
industrialization and trend of industrial performances in coming period.

*Assistant Professor of Geography Govt. College, Patan District Durg (Chhattisgarh)
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Data and Methodology

For the delimitation of the industrial regions secondary data has been collected from different
offices of industrial concerns. The author has tried to delimit industrial regions with the help of
“Deviation System Analysis Method” using severalindices i.e. percentageof workers in industry,
number of industrial units and percentage of workers to total population of the Basin. The mean
of all these indices indicates the level of industrialization which is caused by the multiple effects
of the above indices or variables. The result obtainedfrom the study have been tabulated (Table
2 ) and plotted (Fig. 4)

Study Region

The Chhattisgarh Basin comprises of ten administrative districts namely, Bilaspur, Dhamtari,
Durg, Janjgir-Champa, Kabirdham, Korba, Mahasamund, Raipur, Raigarh and Rajnandgaon (Fig:
1) covering an area of 68064 km? The study area extends from 19°47' North to 23 ° 7' North
latitudes and 80 ° 17’ East to 83 ° 52 East longitudes. The central location, extention and
geographical significances (a part of peninsular India) has a correlation between the available
resources and evolution of industries in the Basin.

The study region has huge varying resource potentials which could provide ideal
locations for industries. The basin is overlaying on limestone, dolomite, sand stone, quartz of
cuddapah period, dimension stone, Bauxite,iron ore,diamond (in kimberlitic rocks) and Dharbar
rocks contains copper and the southern highland and eastern Kamur range of the basin have
economically viable forest cover and inexhaustible different colours decorative stones of granite
and gneiss(Table 1).The basin have highly fertile patch of black soil of Basna-low-land,Mahanadi-
Seonath Doab Plain and have potential drainage system too which are the most revealing
geographical features of the study region.

Findings

The result obtained from the study has been tabulated (Table:) and plotted in Fig: 2 . Four
industrial regions have been identified to pursue better plan formation according to each
region’s level of industrial growth. The identified industrial regions are :-

1. Highly Industrised Region (Di > 1.50) 2. Medium Industrialised Region (Di. 0.75 — 1.50)
3. Low Industralised Region (Di. 0.50 —0.75) 4. Very Low Industrialised Region (Di.< 0.50).

Industrial Scenario of Delimited Regions

The highly industrialized regions of the Basin (>1.50) comprise of Durg, Raipur and Bilaspur

(Fig.1 ).The region have been named “The Trio Axis Region” by the author. The region possess

168 industries out of 224 existing Large Scale Industry (LSI) and Medium Scale Industry (MSI) in
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the Basin, which is 75 % of the Basin industries (Table: ).The highly industrialized region has
given employment to 72 % of industrial workers of the Basin. The region possesses 100 % plastic
and fiber industry,67.65 % agriculture and food processing industry, 77.28 % chemical and
fertilizer and allied industry,50 % forest and forest based industry, 66.66 % cement, clinker and
concrete articles industry ,92.59 % engineering and allied industry,36.37 % power and mineral
processing industry of the Basin (Table 1 ).

Within this highly industrialized region there are4.6 % LS| and MSI industries lies in
Raipur which give employment to 24 % of industrial workers of the Basin .The Durg district
possesses 25.45 % of total existing industries in the Basin where 29 % industrial workers have
been given employment, Bilaspur ranks 3" which has 7.59 % stake of total existing industries
where 19 % industrial workers have been employed (Table 2)

The individual group wise concentration of LS| and MSI in the Basin is also significant at
industrial region wise within this highly industrialized region. Here 43.45 % steel and rolling mills
and sponge iron mills, 44.48 % engineering and allies group industries, 13.69 % agro and food
processing, 10.12 % chemical and fertilizer and 4.76 % cement industries have been established.

The level of SSI and artisan industries development in this highly industrialized region is
also significant as 47.28 % of gross existing and artisan industries of the state lies here. The
region also employs 58.20 % industrial workers.

Hence, the highly industrialized region possesses more mineral processing industries and down
—stream industries of iron —steel, aluminium, cement, engineering and allies which are based on
localized mineral resources. The food processing industries could be further targeted in this
region.

The successful implementation of new industrial projects would critically depend upon the
accessibility to newly invented resources pockets, involvement of private entrepreneurs to
improve the commercial viability of the projects.

Medium Industrialized region of the Basin
The district of Korba, Raigarh and Janjgir-Champa constitutes this region (Fig.1 ) The deviation
indices (Di.) is in between 0.75-1.50 in this region .The region has good potential of localized
resources. It is located on south —Eastern-Central-Railways route and well connected with
commercial cities of India. The districts of Raigarh and Janjgir -Champa have emerged as steel,
power and cement hub. Since, 9th and 10t plans, to accelerate industrialization, two new
industrial estates have been developed namely, Champa-Hatheora at Janjgir-Champa in 504.4
hectare area and at Lara in Raigarh in 1466 hectare area in this medium industrialized region.
After the 5" plan period this region experienced excellent industrial development in LSI and MSI
and SSI sectors. Till 5™ plan period in Raigarh and Janjgir-Champa almost no LS| and MSI had
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been established and their exploration and changed industrial policy, several MoUs have been
signed to established steel and alloys and thermal power industries at Raigarh and cement and
agro-processing units at Janjgir-Champa , Korba has been expended as aluminum and energy
producing hub of this medium industrialized region (Fig.2 ).

The above progressive affords resulted in the evolution of 43 LSI and MSI industries
which is 16.52 5 of the Basin. This region has also given employment to 45 % industrial workers
of the Basin (Table: 4:26).In 56 years of Plan period 43.24 % (16) steel industries ,8.11 % forest
and paper industries ,2.70 % (each) jute and textile and engineering ,2.38 % cement and allies
industries ,100 % explosive industries,66.6 % aluminum industries ,63.6 % power industries and
overall 18.92 % LSI and MSI industries of the Chhattisgarh state have been established in this
medium industrialized region. This region ranks 2" in the localization of cement industry (33.33
%) and steel casting and roll metal (17.98 %) in the Basin (Table:2)

In SSI sector 18.03 % industries of the Basin have been located, where 25.4 % of the total
industrial workers of the Basin have been given employment.Out of gross existing SSI and
artisan units in the individual group of industrial category handicraft and tools industry is (42.15
%) ,forest and allies industry (32.90 %),engineering and fabrication (17.89 %),

Ice and candy (24.07 %), bricks and tiles (21.96 %) etc. (Table 4).

Low Industrialized Region of the Basin
This region includes Rajnandgaon district of the State. The level of industrialization is low here.
The Deviation indices (Di) is between 0.50 — 0.75 only. The region has less mineral resource
exploration, recently some small patches of mineral deposits i.e. limestone at har-Bhata and
hematite ore at Boria-Tibbu and Tumribore, quartz, talc, copper and ruddle (Geru) have also
been explored in 9" and 10" Plan periods. The region has good potential of agriculture
resources. An ideal location of this region on SEC Rail Route (Steel-Rail-Route) and on National
Highway number six (The Great Eastern Road) makes this region the potential accessible region
and “gate Way to Maharastra and Andhra Pradesh” Apart from the above the early
industrialization is the advantage of this region as in 1892 the first ever LSl industry of the Basin
was established at Rajnandgaon (BNC Mill).At present 4.9 % LSI and MSI of the Basin has been
established where 16 % of the total industrial workers of the Basin are employed. Within this
Low level industrialized region highest localization of LSI and MSI consists of agro processing and
oil extraction industries. In SSI and artisan sector 1687 units have been localized here which
gives employment to 9.52 % of the SSI and artisan sectors workers of the Basin. Within the low
industrialized region the highest concentration of and artisan industries comprise of garment-
tailoring and design (19.5 %) and forest and allied (18.55 %) (Table: 1).
Very Low Industrialized Region of the Basin
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This region constitute of three districts of the Basin namely Dhamtari, Mahasamund and
Kabirdham.The deviation indices (Di.) is < 0.50 so this is has been categorized very low
industrialized region of the Basin (Fig:2 ).The region has least exploration of potential resources
in spite of the availability of large forest produces, mineral resources and agro produces
(Particularly cash crops and pulses and oil seeds).Out of total existing LSl and MSI localized in
this region 75 % consist of agro and food processing and 12.50 % of forest based industries of
the Basin. The Mahasamund and Dhamtari districts of this very low industrialized region
possesses only 1.34 % (each) industries and Kabirdham only 0.89 % LS| and MSI industries of the
Basin (Table 4).

Fig:1
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Hence, the

above
delimitation of high, medium, low and very low industrial regions visualizes the status of
industrial landscape development of the Basin in the 56 years of plan periods. In 56 years of
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plan period maximum growth appreciation have been observed in steel and alloys industries
(235 %),than in agriculture and food processing industries (166.66 %),in cement and allied
industry(40.27 %) and in forest and paper industries (25 %) in chemical and fertilizer
industry(24.6 %). Least industrial development has been observed in explosive and allied
industries (12.50 %) whereas growth depreciation has been recorded in plastic and fiber and
granules manufacturing units (-25 %) and there have been no change in the evolution of
miscellaneous industries in this sector of industry the growth recorded (00.00 %).

Table: 1 Chhattisgarh Basin:Industrial Landscape Growth In Small Scaleand Artisan Industry

INDUSTRIES
1 2 3 4 5 6 7 8 9
Agro Bricks Chemical | Electric | Engg. Forest | Garment | Handi- Ice
Plan Food and and and and and Tailoring craft and
Periods Oil Tiles Allies Repair. | Allies Paper and and Ice
Extractio Design Tools Candy
nand
Milk
Process.
1951-56 constan constant constant constan constan constan constant constan constant
t t t t t
1956-61 180.00 14.28 00.00 100.0 166.7 29.41 -37.50 100.0 00.00
0 0 0
1961-66 -21.43 -62.00 150.00 75.00 93.75 72.72 150.00 16.66 200.00
1966-69 -4.55 133.33 -20.00 00.00 - - 24.00 14.28 -300.00
29.03 23.68
1969-74 177.77 833.33 100.00 285.7 116.1 1131 108.00 228.57 66.67
1 2 5
1974-79 155.73 107.14 240.00 166.6 207.4 140.7 255.76 217.3 100.00
6 6 4 9
1980-85 171.15 62.06 64.70 91.66 36.89 166.6 380.00 247.9 40.00
6 4
1985-90 -0.71 -1.06 -31.03 5.79 - 53.65 -14.75 46.45 21.42
14.89
1990-92 -53.80 -52.68 -17.50 - - - -36.32 -51.34 -82.35
26.02 28.75 39.92
1992-97 -6.10 93.54 85.00 155.4 53.33 31.03 73.57 -27.68 -23.52
7
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1997-02 -50.98 -33.66 -36.48 - - - -54.87 -40.89 -23.07
23.86 50.81 52.72
2002-07 N.A N.A N.A N.A N.A N.A N.A N.A N.A
Basin 49.73 99.47 48.60 75.49 50.06 44.63 77.07 68.28 -0.77
Mean
Growth
INDUSTRIES
10 11 12 13 14 15 16 17
Plan
periods Leather Mineral Plastic’ Print & Utensil Miscellaneous | Total Nos. of Over all
and Based Plastic Paper Units in Growth in
Leather Articles, Photo Plan Periods | Plan Periods
Articles Tyre Copy + /)
Rubber etc Base Plan
(1951-56)
1951-56 | constant | constan | consta | consta | constant constant 101 Constant
t nt nt
1956-61 200.0 | 100.00 | 200.00 00.00 100.00 53.12 159 +57.43
0
1961-66 66.67 33.33 66.66 500.0 00.00 -30.61 199 +25.16
0
1966-69 40.00 - - - -100.00 -11.76 188 -5.52
800.0 60.00 20.00
0
1969-74 600.0 25.00 180.0 280.0 400.00 147.05 581 +191.95
0 0 0
1974-79 277.1 370.1 121.4 342.1 100.00 214.29 1657 +185.19
4 0 2 5
1980-85 121.2 40.42 74.19 -5.95 630.00 402.65 4560 +175.19
1
1985-90 -20.20 78.79 94.44 46.83 -43.83 9.79 4472 -1.92
1990-92 -62.66 -53.38 - - -85.36 -44.30 2525 -43.53
39.04 44.82
1992-97 18.45 -21.90 - - -51.21 82.97 6288 +40.60
11.42 21.55
1997-02 -48.18 25.61 - - 5.00 -37.05 3577 -43.11
15.05 23.07
2002-07 N.A N.A N.A N.A N.A N.A 4497 +25.71
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Basin
Mean
Growth

108.4
0

-18.36

55.56

95.77

86.78

71.46

28804
Mean

(2618.54)

50.59

Source: Directorate of Commerce and Industry, Raipur IN PLAN PERIODS (1951-2007) GROWTH IN %

.Table::2 Chhattisgarh Basin Industrial Landscape Growth In

Large And Medium Scale Industry In Plan Periods (1951-2007) Growth In Percent

INDUSTRIES
1 2 3 4 5 6 7
Agro Aluminum Chemical Cement Engineering Explosive Forest and
Plan Periods Food and Fertilizer and and Paper

Oil Extraction | Allies and Cement Allies

and Allies Articles

Processing
1951-56 Base Plan Constant Do Do Do Do Do
1956-61 00 00 100 00 100 00 00
1961-66 00 00 100 100 100 00 00
1966-69 400 00 -200 -100 00 00 00
1969-74 -50% 100 100 100 -50 00 00
1974-79 -50 -100 00 200 -100 100 100
1980-85 300 00 50 -50 00 -100 100
1985-90 150 00 250 100 50 100 100
1990-92 -80 00 -71.42 -200 -100 50 -100
1992-97 00 00 50 300 200 100 300
1997-02 150 200 -33.33 -66.66 -83.33 -100 -300
2002-07 -20 200 -50 100 100 00 100
Basin 66.66 16.66 24.60 40.27 18.05 12.5 25
Mean
Growth

NDUSTRIES
8 9 11 12 13 14

District
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Power, Plastic/ Steel and Power Textiles Misc. Total Nos. Change in
and Fibers and Casting / and Jute of Units in Percent over
Mineral Granules Rolling / Ferro Plan Previous Plan
Processing alloys / Ferro scrap Periods +)/ (-)
1951-56 Do Do Do Do Do 3
1956-61 00 00 100 200 00 4 +33.33%
1961-66 -100 00 -100 00 00 5 +25.00 %
1966-69 00 00 00 00 00 6 +20%
1969-74 00 00 200 00 00 7 +16.66 %
1974-79 00 00 -50 100 00 10 +42.85
1980-85 100 00 -33.33 -100 00 16 +60.00
1985-90 00 100 100 100 00 34 +112.50
1990-92 00 00 -75 -100 00 9 -73.52%
1992-97 00 500 2000 100 100 48 +433.33%
1997-02 00 -900 -57.14 -100 -100 21 -56.25
2002-07 200 00 422.22 00 00 61 +142.85%
Basin Mean
Growth 16.66 -25 235.18 25 00 18.66 +63.06%
Source: Directorate of Commerce and Industry, Raipur,2006,2007.
TABLE: 3 Chhattisgarh Basin : Industrial Regionalization , 1951-2007
Source: Directorate of Industry and Commerce, 2006-07, Raipur,
No. of Industrial Capital Investment % of % of Capital
District Units Employment In Lakh of Rs. Industrial Industrial investment
Employee employee Per employee
to total workers  to total in
population Lakh
of Rs.
Bilaspur 24357 191367 249785.96 19 6.11 1.30
Dhamtari 256 1003 705.00 15 0.03 0.70
Durg 21718 131875 158739.00 29 2.85 1.20
Janjgir-Campa 1304 13523 92783.00 10 0.45 6.86
Kawardha 603 1566 1318.37 07 0.10 0.84
Korba 813 22267 38024.35 25 1.30 1.70
Mahasamund 216 4501 1404.00 12 0.30 0.31
Raigarh 11440 37253 76322.96 16 0.67 2.04
Raipur 23857 94332 450168.09 24 0.89 4.77
Rajnandgaon 6157 28626 9847.66 16 0.29 0.34
Regional mean 9072.1 52631.3 99487.2 17.5 1.33 2.00

Census of India, C.G. Series-22, 2001.

Table:3a Chhattisgarh Basin: Deviation Indices*In Paln Periods 1951-2007
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No. of  Industrial
District Units Employment
n n
Bilaspur 2.68 3.60
Dhamtari 0.03 0.01
Durg 2.39 2.50
Janjgir-Champa  0.14 0.26
Kawardha 0.07 0.03
Korba 0.09 0.42
Mahasamund 0.02 0.09
Raigarh 1.26 0.71
Raipur 2.63 1.79
Rajnandgaon 0.68 0.54

*Based on Deviation System Analysis Method (DI)

Capital % of

Invest- Industrial

ment Employee
to total
workers

n n

2.51 1.09

0.007 0.86

1.60 1.66

0.93 0.57

0.01 0.40

0.38 1.43

0.02 0.69

0.77 0.92

4.51 1.37

0.10 0.91

% of
Industrial
employee
to total
population
n

4.59
0.02
2.14

0.34
0.08
0.98
0.23
0.50
0.67
0.22

Capital

invest-

ment

Per

employee

n

0.65
0.35
0.60

343
0.42
0.85
0.16
1.02
2.39
0.17

Level of

Average ( Li)
(at+b+ct+d+e+f) / 6

Di=n/Lixg

2.52
0.21
1.82

0.95
0.17
0.69
0.20
0.87
2.23
0.44

Industrialization

Table: 4Chhattisgarh Basin: Location Quotient Of Individual Industry Group, 1951-2007

3 Location Quotient
In each Individual Group of Industry in the Basin (Q)
Q=z/7'

% of industrial Agro- Alu- Cement | Chemical Forest Jute, Plastic Steel Powe | Misc.
employment in Food minum & Based Textile & Alloy r
Basin to the Process Fertilizer & Nylon Sponge &
total Garments Article Iron, Coal
employment Engg,

Wires
Z' =17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5. | 17.5 | 17.5
District
Bilaspur 0.50 0.00 0.00 0.99 2.22 1.02 0.00 0.17 5.30 | 1.13
Dhamtari 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Durg 1.06 0.00 1.71 1.00 0.00 0.00 0.00 4.11 0.05 | 1.75
Janj-Champa 0.00 0.00 1.86 0.00 1.60 0.00 0.00 0.08 0.00 | 0.00
Kabirdham 0.43 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 | 0.00
Korba 0.00 5.71 0.00 0.00 0.00 0.20 0.00 0.006 | 0.28 | 0.80
Mahasamund 1.22 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 | 0.00
Raigarh 0.04 0.00 0.15 0.11 0.62 1.20 0.00 0.33 0.16 | 0.00

72




Research Fronts, Vol. VI 2016 ISSN 2250-2653
A Peer Reviewed journal of Multiple Science, Art and Commerce

Raipur 1.11 0.00 1.96 1.68 1.26 3.28 5.71 0.96 0.00 0.08
Rajnandgaon 1.27 0.00 0.00 1.89 0.00 0.00 0.00 0.04 0.00 1.82
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Train To Pakistan And Toba Tek Singh: Two Portraits Of A Mad Moment
Dr.R.P. Singh

Abstract

The tragic partition of India at the time of independence was human lunacy
masquerading as multiple identities of religion and political ideology. It was sort of a neurosis
which affected the continent on a mass scale.

This lunatic moment was captured by some of the greatest sensitive-creative minds of the time in
their works of art and literature. Their authenticities have turned these works into immortal socio-
psychological documents of a tortured segment of the human history.

Among the literary artists who took from the Partition the thematic aspects of their creations,
Khushwant Singh and Saadat Hasan Manto are the foremost. The larger canvas of Singh’s novel
The Train toPakistan and the smaller but more intense canvases of several short stories of the
Urdu writer (translated into all the world languages including English), Manto take us, in their
differently fascinating ways, into the complex mindscapes of the forces operating during that
cataclysmic portion of our history as a nation.

Keywords: Partition,India,Pakistan,Community,Politics

Introduction
‘Just because you do not take interest in politics it doesn’t mean that politics will not take
interest in you’--- & Roman emperor
‘...Saadat Hasan Manto...hates the bright sun, preferring dark labyrinths. He will not go near
running waters, but loves to wade through slush. Where others weep, he laughs; where they
laugh, he weeps’--- Manto‘I had believed that we Indians were peace-loving and non-violent, that
we were more concerned with the matters of the spirit.
After the experience of the autumn of 1947, | could no longer subscribe to these views’---
Khushwant Singh
Saadat Hasan Manto, the famously controversial Urdu short stories writer, and Khushwant Singh
are arguably the most significant witnesses to the Partition violence. In a paradoxical way, several
of Manto’s short stories and Singh’s Train to Pakistan have borne anticipatory witness to the
recurrent subsequent outbreaks of communal-sectarian conflicts which India stands prone to in an
utterly unfortunate but undeniable way, even after nearly seven decades of the originary mad
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E-mail: rp.singh310@gmail.com
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moment. The chief strength of these two intensely humanistic but unsentimental mappers of the
communal mindscape lies in their creative courage and honesty to look deep into the recesses of
that lunacy. This has made their works into a sort of area- classics meaning simply that they
refuse to be dated. Their sketches and portraits immediately rise up in our minds whenever we
confront the ‘demon’ who, too, is persistent in his refusal to die and vanish. At the press
conference after the screening of Pamela Rook’s film version of the novel at the International
Film Festival in Delhi (11-20 January 1998) Khushwant Singh remarked into the future that ‘We
must not forget the partition because it is relevant today. We must remember that it did in fact
happen and can happen again....Reminding ourselves of what happened in 1947 and realizing the
possibilities of its recurring, we should resolve that we will never let it happen again’. This
looking into the future with despair and hope is shared by the vast sane population of the Indian
sub-continent. Despair at the dark possibility that the ‘demon’ will rise again and again because it
lies actively dormant, and hope and wish for his final and permanent burial in the regeneration of
rational humanity.

Discussion

At the deeper level, Train to Pakistan is a novel which is an anguished cry over the psychological
fact of the failure of reason under the pressure of the activation of real or rumoured ‘ancient’
bonds and their violations. The long-established and flourishing fellow feeling of the cheerful
Mano Majrans gets disturbing jolts from the news of communal violence in Bengal and some
locations of Punjab. The villagers try to fight the initial disturbance in their minds by assuming
that God is punishing them for their sins, but it acquires intensity as the time passes. Their
happily staid train -consciousness is punctured as the passenger trains lose their punctuality and
the goods trains stop coming. The disturbance turns into bewilderment when, one morning, a
‘ghost’ train loaded with butchered corpses of Sikhs and Hindus arrives from Pakistan at the
village railway station to dump them for mass cremation. The villagers are not allowed to go
toward the station, but the hideous truth comes to light by the night. The novelist captures the
outer hideousness in apt images of colour and smell:

The northern horizon, which had turned a bluish gray, showed orange again. The orange
turned into copper and then into a luminous russet. Red tongues of flame leaped into the black
sky. A soft breeze began to blow toward the village. It brought the smell of burning kerosene,
then of wood. And then--- faint acid smells of searing flesh (100).

The breeze takes the ‘acid smell’ into the Mano Majrans’ minds--- ‘No one asked anyone else
what the odour was. They all know. They had known it all the time. The answer was implicit in
the fact that the train had come from Pakistan’ (ibid. The italics added to emphasize the buckling
of rationality).They ‘barricaded’ their mind —doors, talked in whispers among themselves, feeling
their neighbor’s hands against the, and longed for ‘finding friends and allies’ away from those
with whom they had spent ‘ages’ without any suspicion. The bond of fraternal feelings got
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ruptured, resulting into Mano Majra being dived ‘into two halves as neatly as a knife cuts through
a pat of butter’ (141). The other half of Mano Majra,too, has sunk into suspicion, The stories
about how Muslims were massacred and their women stripped and raped in market places began
to strike and haunt their minds. To them every Sikh of the village looked like a stranger with an
evil intent, and so was to be suspected. ‘For the first time, the name Pakistan came to mean
something to them--- a heaven of refuge where there were no Sikhs’ (ibid.).

We know that every serious literary text has a dramatic centre which is structured by a

specific psychic content. This centre in Train to Pakistan is constituted by the hovering question--
-why is it that that the communal-sectarian feelings overtake and overthrow the fraternal-friendly
relationships among the people belonging to different religious denominations? Why do people
suddenly lose their sanity of constant living with warm fellow feeling and drown themselves into
fear, suspicion and hatred toward one another on the basis of religion and community. Khushwant
Singh,being a artist, does not attempt a psychoanalytical answer. He just portrays the problem
through his convincingly realized characters and leaves the reader with the message that one
should transcend the religio-communal divide and get salvation through action and sacrifice for
love, as the ‘budmash number ten’ Juggat Singh achieved, at the end of the novel, by paving the
way for the train to move on safely to Pakistan with his Nooran and thousands of others on board.
Pain, loss and bewilderment mark the narratives which try to capture the psycho-social
devastation that accompanied the traumatic events of the partition.Khushwant Singh and Manto
are the two greatest among those who turned those traumas into works of art for the posterity to
feel them with the required level of intensity. The authenticity of these ‘documents’ is such that
even the social scientists think it superior to the truth contained in the official archives. Ayesha
Jalal writes,
Long before I made the ‘error’ of looking at the first document stored in official archives, the searing
experience of the Partition had been conveyed to me through Manto’s stories.... The pain of these
stories of rapes, abductions and murders persuaded me of the need to understand the causes of
Partition and its horrors and not simply echo in historical non-fiction what had been so graphically
portrayed by the more sensitive creative writers and artists (Jalal 1996:93-104).

Khushwant Singh and S.H. Manto were dispassionate creative artists who believed that
‘... literature gives news about the nation, the community to which it belongs, its health, its
illness. Stretch your hand and pick up any dust-laden book from an old shelf—the pulse of a
bygone era will begin to beat under your finger-tips” (Manto quoted in Narang 1997:72).There
were some other notable witnesses of that mad moment ,specially the poets, who did not maintain
the dispassionate distance from the tragedy. The pained bewilderment at the dream of
independence turning into the partition nightmare was expressed in memorable poetry by the
great Urdu poet Faiz Ahmed Faiz in his Subh-e-Azadi: ‘Yeh daghdar ujala yeh shab gazida
Sahr,wo intizar thajiska wo yeh sahr to nahin’ (This stain-covered day-break, this night- bitten
dawn. This dawn is not that dawn we craved for—S A | Tirmizi,The Paradoxes of Partition 1937-
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47). Such poetic sadness sentimentalises the trauma which was actually man-made, arising out of
the ‘false’ ground of religious identity and horrific in the display of human bestiality. Clearly a
pathological case which demanded a detached treatment. The data of the case boggle the mind:
over one million people lost their lives, hundreds of thousands of children were lost and
abandoned, between 75,000 and 1, 00,000 women were raped and abducted apart from the
families that were torn apart.

What Train to Pakistan and Manto’s Siyah Hasiye (Black Margins, the short story Toba Tek
Singh forms a part of this collection) achieve is the unsentimental depiction of the psycho-social
traumas caused by that hellish horror. This unsentimentality and detachment is more pronounced
in Manto than in Singh. It is well known that despite his affiliation with the socialist realism-
leaning Progressive Writers Movement, Manto moved away from traditional realism because his
basic purpose of writing fiction was not to describe but to investigate, and through investigation,
create ‘explosions in readers’ minds’ .For this he maintained a proper critical distance from his
subject-matter. He appears to have accepted the nightmare without self-pity or despair. His
relentless individuality led him away from the beaten path of traditional fiction writing norms to
the trial of various writing strategies. The result was a Manto oeuvre which posed a problem for
the critics when they tried to define and label the individual stories. His restlessness to search,
experiment and express was rooted in the revolt what raged in his mind. He has said, ‘The
partition of the country and the changes that followed left feelings of revolt in me.... When I sat
down to write, | found my thoughts scattered. Though I tried hard, I could not separate India from
Pakistan and Pakistan from India.... My mind could not resolve the question: what countrydid we
belong to now--- India or Pakistan? (quoted in Mahey 2001:153,the italics added to underline its
centrality to the Toba Tek Singh problem).

The theme of identity crisis and madness recur often in the Partition discourse, whether
conventional history writing or fictional representation. The source of the bewildered identity
crisis is the disbelief in the ‘rumour and hearsay’ that religion can divide human beings. The
writers not only reject religion as the basis and cause for separation, they highlight and celebrate
the composite culture of united India. The entire range of literary reaction that the partition
received ---from Saadat Hasan Manto to Bapsi Sidhwa, Rahi Massom Reza to Kamleshwar,
Khushwant Singh to Shashi Tharoor--- is shot through the twin themes of the ‘age-old’ bond of
village kinship and a nostalgic celebration through invocation of the symbols of unity and
humanism observed by the people even during the times of the horror.

Manto stands out for the starkness and bleakness of his stories which capture the partition
madness through their psychologically abnormal-normal characters.Toba Tek Singh is set two or
three years after the partition and was first published in 1955,coincidentally, the year which saw
the publication of Singh’s Train to Pakistan. The plot is simple. As a part of bureaucratic
formalities in connection with the partition, the exchange, along communal lines, of lunatics
living and getting treatment (to become sane) in the mental asylums of the erstwhile India is
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taking place. One of the madmen,Bishan Singh (who is named with bureaucratic coldness Toba
Tek Singh after his village of that name), refuses to be relocated, climbs up a tree, insists on
remaining on that tree, is brought down from it and is left on the border where he dies as a lonely
man. The land on which he breathes his last is no man’s land, neither India nor Pakistan. Where
does Manto,the unique afsaana nigaar (short story writer) enter into this simplicity? In the very
beginning where he starts to create an imaginative world of his own, making us feel that we are
entering into the Mantoesque world of deeper psychological realities manifesting themselves
without the trappings of conventional depiction. He casts a spell through weaving a web. Right
from the first paragraph, we know that we are in the fictional-real world of Saadat Hasan Manto.
He deploys a narratorial tone ‘which is both jauntily oblique and directly matter-of-fact at the
same time’ (Trivedi 2012: 63-73). The story strikes us as today’s news, its pain and truth not
blunted by the years. In this world, history is not abstract or ‘realistically’ official; it lives in the
shape and skin of Bishan Singh who prefers to die in no man’s land to living in a country where
borders can spring up overnight. In Manto’s world, Khol Do (Open It), we meet timeless history
in the girl who is raped so often that she has become conditioned to pulling down her salwar and
spreading her legs like a zombie even though it is her distraught father who has come to see her,
in the Hindu woman (Do Kaumen--- Two Communities) who rejects her Muslim lover because
he insists on her religious conversion before marriage, in the strong and virile man who loses his
potency after discovering that the to-be- raped girl had already died on his shoulder (Thanda
Gosht—Cold Meat).

Toba Tek Singh is a piece of great literature because, while writing history, it eloquently hints at
the unnamed guilt and shame of it all.In its human embodiments of history it grapples with the
possibility--- and impossibility--- of coming to terms with partition,borders,maps insiders
outsiders, us and them. It does this by insisting on the absurdity of the necessity to name places
with the purpose of explaining what they are and how they came to be. The lunatics in the asylum
are confronted with the bewildering but inescapable question: what is Pakistan? After the ritual of
naming comes up the issue of location: where is Pakistan located? The answerless questions
dislocate Bishan Singh and his fellow inmates literally as well as at the most fundamental level of
the essential sense of belonging. They do not understand the idea behind their being shifted. They
ask a simple question: ‘If they were in India, where on earth was Pakistan? And if they were in
Pakistan, then how come that only the other day it was India’ (83)? The ‘sane’ solution which
comes to the ‘insane’ mind of the hero is to climb up a tree and declare that he wants to live just
there--- neither in India nor in Pakistan. The fundamental crisis of identity and location is
resolved by the subversion of the received conventional idea of sanity and insanity. For the
readers the sane appears to be insane and vice versa. It is a measure of the uncertainty of the
times that even the names of the people do not stay fixed. But the bureaucratic formalities of
division, shifting, relocating and renaming have to be completed without any loss of ‘precious’
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time. Bishan Singhis renamed, in a bureaucratic huff, Toba Tek Singh after the name of his
village, a village no one is quite sure where it is--- in India or Pakistan.

This story conveys the chilling irony of the statist efforts to establish control over the rooted
mixed populations in the wake of the arbitrary division of the indivisible. The affected humans,
represented by Toba Tek Singh, find the rational calculus based on demographic measurements
used by the bureaucrats and planners as absurd, incomprehensible and mad. He expresses this
incomprehensibility through disconnected nonsense phrases which square up the complete
breakdown of communication between the two sides. He utters in incomprehension---‘opad the
gur gur the annexe the bedhyana the mung the dal of the Pakistan and Hindustan dur fittey
moun’(87).This ‘non-sense’ language fully articulates the madness and illogicality of what he is
living through. The centre of this articulation is the clear and passionate resistance to the idea of
partition which was a result of the long colonial-communal gestation effected by the British rule,
and its acceptance by the native English-speaking sahibs. It is notable that Manto uses English
expressions and an apparently meaningless blend of Urdu-English gibberish in some of his stories
to score an effect of satiric humour. In ‘Babu Gopinath’ we find words and phrases like ‘anti ki
panti po’, ‘continutian’’, ‘continutally’ and ‘tin pipti fil fil foti’. But the gibberish of Toba Tek
Singh falls in a class of its own. It is an act of defiance and resistance through mimicry, not a
desire to sound and look like the colonizer or the metropolitan. He defies not only the British
arrangement of dividing the country, but also its meek acceptance by the English- speaking
Indians. It is an elogsuent rejection of the new borders

Conclusion

Train to Pakistan and Toba Tek Singh are two of the finest examples, in Indian literature, of
socially engaged literature. They both affirm, in the words of Alok Bhalla, ‘the survival of the
moral being in the midst of horror’ (quoted in Gyanendra Pandey 2001:62). Their writers seem to
believe in the existentialist idea that there is no cosmic purpose of life. The meaning of a
person’s life lies in what he gives to his life through concrete actions. Their characters do not
deliver speeches, complain about the world’s cruelty and indifference, or attempt any grand
solution through things like renunciation of worldly things, even in situations of the horror of
Partition.Juggat Singh takes charge of his derailed life and saves the train through death in action
and Toba Tek Singh recovers his sanity through his rejection of the idea of the country’s
partition. The two texts, one in the expanded framework of a novel and the other in the intensely
economical frame of a short story, one set in an ‘ordered-disordered’ village and the other in an
urban ‘disordered-ordered’ mental asylum, deal with the most traumatic episode of the history of
the Indian sub-continent. Their juxtaposed reading illuminates each other and rewards our
understanding of that madness.
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E-Commerce- Business Issues, Security Issues And Consumer Protection
Dr. Bhuvana Venkatraman* and Dr. Leena Painter**

Abstract
Economic activity done online is known as E-commerce. It include all types of business activities
like retail business, banking and insurance business, investing and rental business etc. With the
advent of Information & Computer Technology (ICT) there is a boom in e-commerce activities
worldwide. Most of the businesses are now adopting e-commerce as a IT tool for expanding their
cliental, reducing operational cost, improved efficiencies and increased profitability. Ecommerce
is constantly changing and evolving with new technology and changes in consumer behaviour.
It’s increasingly becoming more sophisticated and mobile. E-commerce has many advantages,
which may be classified as advantages to business, consumer and society at large. However it
suffers from few limitations, major are the security issues of online transactions. The present
paper is an attempt to analyse the advantages, limitations and the security issues, business issues
in relation to widely adopted e-commerce activities and consumer protection for the same.
Key words: E-business, Business Issues, Security issues, Consumer Protection of e-
commerce.
Introduction
The various changes in the IT sector over the last two decades has given emergence of e-
commerce. Electronic commerce is the process of buying, selling, transferring or exchanging
products, services and or information via computer networks, including the internet. E commerce
is defined in various perspectives like communications, commercial, business process, learning,
service, collaborative, community, etc. Electronic commerce, or e-commerce, refers to economic
activity that occurs online. E-commerce includes all types of business activity, such as retail
shopping, banking, investing and rentals. A variety of commerce is taking place via e commerce
which draws on technologies such as mobile commerce, electronic funds transfer, supply chain
management, Internet marketing, online transaction processing, electronic data interchange
(EDI), inventory management systems, and automated data collection systems. There is a massive
increase in the trade level through e-commerce since the advent of internet . Modern electronic
commerce typically uses the World Wide Web at least at one point in the transaction's life-cycle,
although it may encompass a wider range of technologies such as e-mail, mobile devices social
media, and telephones as well. Most often it is observed that e-commerce is confused with that of

*Asst Prof. P.G.Dept of Commerce, St Thomas College, Bhilai, Chhattisgarh
**Assistant Professor, D R P & R B P Commerce College, Surat (Gujarat)
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e-business. E-business is a broader term of ecommerce which included not only the buying and
selling of goods and services, but also servicing customers, collaborating with business partners,
and conducting electronic transactions within an organization.

The key players are consumers and sellers. It involves visit of website,selecting a
product, selecting payment options, usage and availability of credit card, e-banking, order
placement, money realization and dispatch of goods or services to the customer.

E-commerce is subdivided into these categories:

* Business to- Consumer (B2C) * Business to- Business (B2B)

* Consumer-to-Consumer (C2C) * Business-to-Government (B2G)
* Mobile commerce (M-com)

E-commerce Security is a part of the Information Security framework and is specifically
applied to the components that affect e-commerce that include Computer Security, Data security
and other wider realms of the Information Security framework. E-commerce security has its own
particular nuances and is one of the highest visible security components that affect the end user
through their daily payment interaction with business. And there is need for development of a
number of ecommerce protocols, which ensure integrity, confidentiality, atomicity and fair
exchange (Saini 2012).

E-commerce encompasses the entire world of electronically based organizational

activities that support a firm’s market exchanges—including a firm’s entire information system’s
infrastructure (Rayport and Jaworksi, 2003). Others argue, on the other hand, that e-business
encompasses the entire world of internal and external electronically based activities, including e-
commerce (Kalakota and Robinson, 2003). As per a survey online consumer sales expanded by
more than 23% in 2005 to an estimated$142-$172 billion (eMarketer, Inc., 2005a; Shop.org and
Forrester Research, 2005).0f the total 112 million households in the United States, the number
online increased to 71 million or 63% of all households (U.S. Census Bureau, 2005;eMarketer,
Inc., 2005b; Pew Research Center, 2005).
B2B e-commerce—use of the Internet for business-to-business commerce- expanded about 30%
in 2005 to more than $1.5 trillion (U.S. Department of Commerce, 2005). The Internet
technology base gained greater depth and power, as more than42 million households had
broadband cable or DSL access to the Internet in2005—about 38% of all households (e Marketer,
Inc., 2005c).

Advantages of E-Commerce
The advantages to consumers on account of e-commerce and the opportunities of e-commerce to
the business may be listed as follows:

e New business opportunities, new products and new services.

e Greater efficiency and low costs.

e Mass customization and personalized products and services.
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Enhanced quality of service.

World wide access and innumerable choices of products and services.
Apart from the above the following table will bring out a better understanding of advantages
of ecommerce to the consumers as well as the society at large.

Benefits to consumers

Benefits to society

Electronic commerce enables customers to shop
or do other transactions 24 hours a day, all year
round, from almost any location.

Electronic commerce provides customers with
more choices ;they can select Electronic
commerce frequently provides customers with
less expensive products and services by allowing
them to shop in many places and conduct quick
comparisons.

In some cases, especially with digitized
products, EC allows quick delivery.

Customers can receive relevant and detailed
information in seconds, rather than days or
weeks.

Electronic commerce makes it possible to
participate in virtual auctions.

Electronic commerce allows customers to interact
with other customers in electronic communities
and exchange ideas as well as compare
experiences.

Electronic commerce facilitates competition,
which results insubstantial discounts.

= Electronic commerce enables more individuals to
work at home and to do less traveling for
shopping, resulting in less traffic on the roads and
lower air pollution.

. Electronic commerce allows some merchandise
to be sold at lower prices, so less affluent people
can buy more and increase their standard of
living.

= Electronic commerce enables people in Third
World countries and rural areas to enjoy products
and services that otherwise are not available to
them.

= This includes opportunities to learn professions
and earn college degrees.

= Electronic commerce facilitates delivery of
public services, such as health care, education,
and distribution of government social services at
a reduced cost and/or improved quality.

= Health-care services, for example, can reach
patients in rural areas.

(Source: compiled from lecture notes of Rai University)

Limitations of E-Commerce

The limitations of e-commerce can be grouped into technical and non technical categories:

Technical Limitations

Non-technical Limitations

v

v

There is insufficient v
telecommunication bandwidth.

The software development tools are
still evolving and changing rapidly.

It is difficult to integrate the Internet v
and EC software with some existing
applications and databases.

Vendors may need special Web
servers and other infrastructures, in v

Security and privacy These issues are especially important in
the B2C area, especially security issues which are perceived to
be more serious than they really are when appropriate
encryption is used. Privacy measures are constantly improved.
Lack of trust and user resistance Customers do not trust an
unknown faceless seller (sometimes they do not trust even
known ones), paperless transactions, and electronic money. So
switching from physical to virtual stores may be difficult.
Other limiting factors. Lack of touch and feel online. Some
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addition to the network servers. customers like to touch items such as clothes and like to know
v" Some EC software might not fit with exactly what they are buying.
some hardware, or may be v Many legal issues are as yet unresolved, and government
incompatible with some operating regulations and standards are not refined enough for many
systems or other components. circumstances.
v' As time passes, these limitations will v' Electronic commerce, as a discipline, is still evolving and
lessen or be overcome; appropriate changing rapidly. Many people are looking for a stable area
planning can minimize their impact before they enter into it.

v There are not enough support services. For example, copyright
clearance centers for EC transactions do not exist, and high-
quality evaluators, or qualified EC tax experts, are rare.

v" In most applications there are not yet enough sellers and buyers
for profitable EC operations.

(Source: compiled from lecture notes of Rai University)

Facts, figures and shopping online statistics:

Reports say that almost 90% of the businesses today are connected to the internet. This inturn is
a direct basis for the growth and development of electronic trade. The number of internet users
are on the increase today. Certain research reports say that most of the internet users use internet
facility for obtaining information only , but the real statistics depict the number of online buyers
on the increase. Research reports also say that the share of the electronic trade in the complete
retail sales is reaching more than the forecasted figures.

Online shopping and ecommerce is a huge multi billion dollar industry and is expected to grow
by 20% this year to $1.5 trillion globally. The following is a research finding on online shopping
of a research study.

71% of shoppers believe they will get a better deal online than in stores

80% of the online population has purchased something using the internet, 50% of the online
population have purchased more than once

Online sales in in the first quarter of 2014 were up 13% compared to same quarter 2013

(source: Custora’s E-Commerce Pulse)

Mobile ecommerce was up 35% compared to last year for the first quarter of 2014, and increased
its share of online sales. First quarter in 2014 mobile

ecommerce was 18.5% of total ecommerce sales compared to 13.7% for same time last year
(source: Custora’s E-Commerce Pulse)

Cyber Monday 2013 was the biggest online sales day of all time with US$1.7 billion spent
(source: Statista)

Gen X spends $561 on average online, 15% more online than Gen Y who spend $489

36% of consumers spend 30+ minutes comparison shopping before making a decision on
purchasing a commodity product; 65% spend 16+ minutes doing so

46% of users read reviews and blogs before purchasing online.
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blogs influence purchase, 13% said they a blog post had inspired a purchase
84% of online shoppers refer to at least one social media site for recommendations before
shopping online
Business Issues in today’s online shopping :
The following are the problems that frequently encounter in the online shopping through e-
commerce in today’s business.
Consumer is not able to contact the merchant.
e There is a frequent usage of abusive clauses.
e Limited information disclosure
e The contract is made perfect by a simple press of a single button in the key board.
e There is a frequent use in the modality of adhesion contracts or contracts that are signed
on the basis of general contract conditions.
e There is absolutely no knowledge to a consumer where any suit has to be filed and the
procedure thereto if there arises any legal problems.
e Technological scams.
e False and misleading conduct of the supplier during the trade.
e Failure of delivery , delayed delivery.
e Consumer can however file a case against the merchant for all the above issues. But it
works out very time taking and a bit costly for a consumer to be behind.
e Unenforceability issues.
e Increased risks of commercial exploitation of minors.
e Increased unauthorized use of electronic devices leading to privacy risks, data security
breaches, etc.
Security Issues
E-commerce security is the protection of e-commerce assets from unauthorized access, use,
alteration, or destruction.The technology used for e-commerce is more complex and as such the
chances of intrusion and attack has increased manifold in the recent years. Most of the pc users
are under the impression that their computers are safe from online threats but lack basic
protection against viruses, spyware, hackers, and other online threats. Most of us cannot forget
17" November, 2003, phishing attack. A high tech scam that used e-mail, pop-up messages, or
web pages to trick a user into revealing sensitive personal information like credit card details,
number, bank account number, passwords, etc. A number of e-bay customers were sent e-mail
with a message that their accounts were restricted. This message had a hyperlink to an eBay web
page where they could do the re registration. All that they had to do was to give their personal
information like date of birth, mother’s name, ATM personal identification numbers, credit card
information, etc. But the real story was that eBay has not sent any e-mail to its customers of
such restrictions in the account. Customers who reregistered believing that the page was an
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authentic from that of eBay and it was containing eBay logo became the victims of the phishing
attack. It was actually a bogus site which was run by internet scammers. It is said that there are
lots of teenage hackers, corporate insiders, foreign government agents, spies and even criminal
agencies who take advantage of technology through e-commerce. Also there are evidences from
security surveys which provides us a clear picture of the various cyber crimes and cyber attacks
in e-commerce. Technical attacks are one of the most challenging types of security compromise
an e-commerce provider must face. Problems in electronic commerce is more as there is no face
to face contact. Detection becomes difficult. Easy negotiability of documents are not possible.
The electronic system that supports e-commerce is exposed to abuse and failure like financial loss
directly, damages to the key customer or a firm, high risk of theft of confidential, proprietory,
technological or marketing information to the customer or a firm and heavy losses in business or
inconvenience to the customers.

One may find so many corporate conducting security audits and employ different
technologies and procedures to defend against cyber crimes and attacks. Still there arises a lot of
questions in one’s mind how honest or trustworthy will the web owner in sharing our personal
information to others. Also there is no guarantee that the network connection is free from
eavesdropping. Another security issue is that the information provided by the customer itself
whether authentic or not is not known by the company.

While security features do not guarantee a secure system, they are necessary to build a secure
system. As per Niranjanmurthy (2013) security features have the following categories:

e Authentication: The process by which one entity verifies that another entity is who he,
she or it claims to be. Verifies who you say you are. It enforces that you are the only one
allowed to logon to your Internet banking account. In other words, it is making sure that
message senders or principals are who they say they are.

e Authorization: Allows only you to manipulate your resources in specific ways. The
process that ensures that a person has the right to access certain resources. This prevents
you from increasing the balance of your account or deleting a bill.

e Encryption: Deals with information hiding. It ensures you cannot spy on others during
Internet banking transactions.

e Auditing: The process of collecting information about attempts to access particular
resources, use particular priveleges , or perform other security actions. Keeps a record of
operations. Merchants use auditing to prove that you bought a specific merchandise.

e Integrity: prevention against unauthorized data modification.  Making sure that
information is not accidentally or maliciously altered or corrupted in transit. As applied
data, the ability to protect data from being altered or destroyed in an unauthorized or
accidental manner.

e Nonrepudiation: prevention against any one party from reneging on an agreement after

the fact. Ensuring that principals cannot deny that they sent the message. The ability to
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limit the parties from refuting that a legitimate transaction took place, usually by means
of a signature.

e Availability: prevention against data delay or removal

e Firewalls: a filter between corporate networks and the internet to secure corporate
information and files from intruders, but allows access to authorized principals.

e Confidentiality: knowing who can read the data and ensure that information in the
network remains private and safe. This process is done through encryption. Keeping
private or sensitive information from being disclosed to unauthorized individuals, entities
Or Processes.

Most of the organizations, depend on the multiple technologies to secure their networks like
access control which is a mechanism that determines who can access or officially use the
network resource, biometric systems which is an authentication system which identifies a person
by measurement of his finger prints or eyes, voice or facial features, etc. Storage devices that
contains a secret code used in two factor authentication system called passive tokens. Small,
stand alone electronic device that generates one time pass word used in a two factor
authentication system (normally used by banks) called active tokens.
Consumer Protection :
e-commerce is based on the customer’s freedom to choose between the alternatives . This
freedom of the customer is subject to known and unknown threats. As such there are many laws
to protect the rights of consumers. The consumer laws protects consumers from sellers and
advertisers who affect the rights of the consumers.
Why Consumer Protection ?
Consumerism is all about protection of interest of consumers of goods and services against
defective or dangerous goods. Also in a consumer market, a consumer may usually be confronted
with issues like information deficiencies, after sales difficulties, fraud and unethical conduct of
business, problems with privacy issues, making payment through the use of internet, etc. So is
the need for consumer protection act.
E-Commerce In Consumer Protection:
Despite the various security issues associated with e-commerce, research studies prove that the
better the web site security is the more protected web consumer is. There is a positive relationship
between the customer service quality and online customer protection. There is also a positive
relationship between online customer protection and attitude in internet shopping. Website
information quality is negatively related to online customer protection.
ECSG — Electronic Commerce Steering Group is helping to protect consumers from fraudulent
and deceptive practices while buying and selling online. In the year 2002, ECSG took an
exercise of APEC economies and their approaches to data privacy also. APEC- Asia Pacific
Economic Cooperation is a forum for 21 pacific rim member economies that promotes free trade
throughout the asia pacific region.
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Suggestions And Precautions For E-Consumers:

e Learn about merchants. Know details from feed back systems and ratings from other
buyers.

e On completion of the transaction, SMS alert is received from the banker. Monitoring the
bank statement, report should be made to the bankers in case of any fraudulent
transactions that took place.

e To always have a print copy record of purchase order with order confirmation number,
etc.

e To have an exclusive credit card for online shopping and purchases.

e Itisalways better to shop with the companies that consumers are aware.

e Always to keep personal information like pass words, etc totally private.

e Itisalways better to use a secure browser.

For Merchants:

e To prevent online fraud is a vital task for every e-merchant as quite often we find the
users are very reluctant to give their card details online as they consider it very
personal and sensitive.

e The general public should be made aware of all the e-commerce laws by the
government.

Conclusion

By the application of the biometric technologies to authentication to some extent this issue may
be curbed. Lot many customer experiences should be shared among social networks which will
create further awareness of the various cyber issues and attacks. E-commerce has proven to be
very advantageous for business and consumers. For its wide acceptance it should be designed
simple to use, fast and user friendly. It should be standardized so that wherever the solution is
used the customer is familiar with the procedure followed. It has, over the number of years,
proved as a vehicle to boost up international trade and international business e.g.in European
Union, North American and other developed nation like Japan, Singapore, and Hong Kong etc.
Indian business is also adopting e-commerce in a phased manner. Since the world has turned into
a global village after everything has turned towards digitalization, there is tremendous scope for
expansion of business and for maximizing the profits. Thus we should try to overcome all the
barriers and try to develop such environment that is favorable for the development of E-
commerce.

Consumer protection in e-commerce is essential as it will help eliminate uncertainities or
difficulties to both the consumers and businesses at the time of buying and selling online thereby
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help online commerce in global market place to reach its heights. Government has a major role
to play in providing a legal framework properly for e-commerce so as to ensure privacy,
intellectual property, and prevention of fraud, consumer protection etc are duly considered with.
To conclude, one can say consumer protection in e-commerce will not only ensure developed
India but also an industrialized India, too.
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Computation of Optimal Solution of Certain Linear Form of Problem

through Fixed Point Algorithm
Dr. (Mrs.) Shabnam Khan
Abstract
In this paper we have tried to compute solution of some specific linear types of decision problem in
R? through the fixed point algorithm. The optimal solutions of such problems have already been
known by using other technique based on simplex methods of linear problem. The fixed point
algorithms applied to these problems are based on the process of triangulation as well as labeling of
triangulation developed by Eaves and Saigal as a refinement of scarf work is much more efficient and
quick to determine the fixed points. The algorithm which computes a fixed point is due to Merrill
called restart method and due to Eves and Eaves and Saigal is known as continuous deformation
method.

1.1 Introduction :

This paper is concerned with the problem of finding the optimal solution of
certain linear form of problems. The optimal solution of such problem
already has been determined by applying the classical optimization theory for
constrained functions. The procedure adopted by such method is very
complex and tedious but the method of fixed point algorithm based on the
technique of triangulation and vector or integer labeling developed by Todd
[7,8], Merrill [3], Eaves & Saigal [1] as a refinement of Scarf [4] work is
much more efficient and quick to determined the fixed points. The algorithm
which compute a fixed point is due to Merrill [3] called restart method and
due to Eaves & Saigal [1] is known as continuous deformation method. Both
these algorithms start with a map f° and a fixed point x, deform f' as t
— [ 1o

Infact the labeling is of indexing function to mark the different vertices or
point of continuous function and the Brower's fixed point theorem and
Kakutni fixed distinctly marked. Under such condition any function willhave
fixed point if the path of sequences x' converges to the point completely
labeled simplices. Such triangulation and labeling method has been used to
prove the fixed point theorem have been proved through these technique.

Professor Department of Mathematics, Govt. Digvijay P.G College, Rajnandgaon, C. G.
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Practically the optimal solution of the linear and non linear problem, the If
x'— x" as sequence of t tending to [ then x is a fixed point of f.
equilibrium points can be considered as the fixed point of some linear used to
define the linear or type of problem. Since these processes give the
approximate value of fixed point depending upon the process of triangulation
used. Therefore different form of triangulation have been developed by Todd
[9] and his co-workers to obtain the better approximation of the fixed points
In brief, if S be an n- simplex, S* be the collection of subset S, and f :
S—S* be a point to set map. Then roughly the algorithm for computing in
limiting sense fixed point x [J f(x) for the system of f : S— S* is to select a
grid size [J >0 and a continuous piecewise affine approximationf(] : S—S of
f. Where pieces have diameter less than [, then by using certain condition x_
can be shown to tend to fixed points f as [J— 0.
Since these simplices obtained through various process of triangulation are
the convex hull of the convex subsets of n-dimensional Euclidian space R".
Therefore, by taking distinct co-ordinates of the vertices of a simplex and the
property of the convex sets the optimality conditions for linear and non-
linear problems can be obtained based on fixed points algorithms. Such
technique very much simplifies the various other methods used to compute
the optimality condition. The method used in this paper is based on the work
of Saigal[6] subject to the following assumption considered by him : (i)

The sequence x¥ converges to x-

(it)  fis twice continuously differentiable.

(iii) The matrix D(f-1)(x) is nonsingular. (Here Dh is the Jacobian
matrix of the mapping h and I is the identity map).

(iv) The Hessian matrix Hj of f; , j =1, ... ,n. has the property
that [uH;(x)u| < a ||u]|® for all u and x.

1.1 NOTATIONS AND DEFINITIONS :

1.2

As usual R" denotes the n-dimentional Euclidian space
and the unit vector in R" and R"*! is denoted by
aset(e',... e"}and {f°,..., f"}.

1.2.1 Simplex in R" :
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The standard n-dimentional closed simplex S" is the convex hull of f° through
f". A K - dimentional simplex (or K simplex) [ is the relative interior of the
convex hull of (K+1) affinely independent points v*, ... ,v¥'! called its
vertices. We denote simplex = = (v!, ... v¥''). A simplex Tis a face of [
iff its vertices are a subset of vertices of [0 and closuer of (K+1) dimentional
face of K-simplex [J is called facet of [J. Two simlices are said to be adjacent

if they have common facet.

1.2.2 Convex set in R" :
As usual the convex set in R" is set consists of x3,. . ., X,. Such that any y [J
R" can be inforced as the linear combination given by
m
y =L LiX;j
i=1
Where [J;, 1 =1, ..., msubject to non negative values
such that
m
Oo0g=1
i=1
1.2.3 Extreme Point :

As extreme point of a convex space is a point which can not expressed as the
convex combination of any two distinct point in the convex space. The
extreme points in the linear programming problems which maximizes and
minimizes objective functions are called the optimal point

1.2.4 Linear Programming Problem (L.P.P.) :
The L.P.P. is given by

Z = Ci1 X1 + cCyXp + . . . + coxXp (1.1)
Subject to the constraints equation
a11X1 tanXe+ . . . +anmXe< ks A
a21X1 taxpXe+ . . . +amXp<Kkp

- (1.2)
amiXy + am2X2 t+ . . .t ampXn< km
Xxi>0 1=1,2, . . . .n .
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Where z is called the objective function and such L.P.P. can be expressed in
matrix notation as

Z=2C'y ... (1.3)
S.t. Ax<Kk C L (1.4)
X >0 ... (1.5)

Where notation S.t. means "Subject to Constraints™.

The condition of maxima and minima in the optimization problem can be
determined by applying Kuhn-Tucker condition.

The optimization solution determined by the technique of classical approach
can be evaluated by using fixed point algorithms. To apply the fixed point
algorithm we will consider the approach considered by Saigal [6].

1.3. PRELIMINARIES

1.3.1 Vector Labeling :

Let f be the mapping from R" to R" then by a vector labeling we means the
function

I(x) = f(x) - X

On the vertices x in K°. The simplexes in which all the vertices have distinct
labeling is called completely. labeled simplex, such simplexes are

D= (vt v2, .. v™) in K such that [0 Ticonvex hull {1(v),I(v?), .. , I v"™)}
that is the following system of equation

n+1 _

000000 0omoOrv)=0 .. . (1L.6)
i=1

n+1

0000000GER ... (1.7
i=1

0>0 i=1,.. ., n+1

has a solution
if [1is such a completely labeled simplex
n+1
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x*= 0000000av ... (1.8)

i=1
and x* is said to be an approximate fixed point of f. The following theorem
due to Saigal [6] prove the justification for x* to be an approximate fixed
point of f.
Based on the condition given in (1.3) we have tried to evaluate the optimal
solution through fixed point algorithm. The solution of these equation have
been already determined through mathematical programming method
discussed in (1.2).

1.3 MAIN RESULT :

1.4.1 Let us consider the following :
C(x) = C1X1? + CaX2 ... (1.9)
Subject to the condition that
X1 + X2 = 20 . .. (1.10)
X1, X2>0 ... (1.11)

To apply the fixed point algorithm we will consider the set of three integral
values in R% These three set of values in R? divides into set of triangles,
these set of triangles are similar to K, (m) triangulation where m is integer
but large size.

On applying the condition (1.6), (1.7) and (1.8) we have obtained the set of
values in table. Which has been given the tabular form (1.23). The
calculation work for one set of values has been shown below for any arbitrary
set of integral.

Let us consider set values (7, 13), (9, 11),(2, 2) [ R® from (1.7) and (1.8) we
have

70+ 90, + 203=0 ... (1.12)

13 [y + 11 [l + 2 (I3 = 0 e (113)
Where

], + o + [lg = 1 e (114)
On solving we have

mk - ap - s ... (1.15)

D; D, Ds
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Where,
D=D;+ D, + Dj (116)
and k =1/D ... (1.17)
Jo00o0oooDmnoo0o0ndiandis =, ... (1.18)
For the mi % m of (1.9) 40
On selectii o sitive valuesc. _, s
We take
c; = yand ¢y = 3 ... (1.19)
and x;* =
=5 52 .. (1.20)
1
and xp* = 2u — x1*
=15 ... (1.21)
These values of x;* and x,* give
c(x) =21.875 ... (1.22)

Among the set values shown in the table those set of values which gives the
higher values of c(x) for x;*= 5 andx,*= 15are those set of values whose f(x)
— X give the repeated values and graphically it has been seen that such
triangles overlap the other triangles but those set of values which are distinct
values of f(x) — x have non over lapping triangles. Moreover the set of values
of x;* and x,* other than 5 and 15 gives the value c(x) higher than the
values of c(x).

When x1* = 5 and x,* = 15. This can be clearly seen in Table 1 and graphs.
(1.24 A, 1.24 B and 1.24 C)

This problem has also been tried on compute and the data shown in the table
as well as the graph has been obtained through computers. From the

investigation we conclude that

x1* =5 and xp,* = 15 is the optimal solution of the objective function (1.20)
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Table Showing the data obtained from Computer

D
k C, C,
Sl Tringulation | D, DDl O 1 | D* | D * X C(x) C(X) - X
No 2 | 3 +D, == K K 1
+D5)
(7,13),(9,11) | - ¥ - | 012|125 2187 | (0870.3.250)
1. 22) w21 32 o0 s o |5 ;| (11252750)
’ 2 ' (1.590,0.500)
|- (11.600,85)
2 (5’15()5(;?'10) 10 | 1 2 15| 067 0'56 6';36 5 12@'6 (56.600,56.600)
e 0|0 ' (45,45.300)
3 (218)(416), | - | , | 1| o, - | 012125 | 21.87 2'25500’4'500) -
(1,3) 40 2 0.031| 5 0 5 (0.875,0.750)
(_
A (614)9.10), | - | 12| - 014|142 | 24.99 | 0.850,6)(2.570,4.70
(3.3) 60 4 0.023 | 2 9 9 |0
(-1.714,1.280)
(BA7,119), | .| . ! - 037 5. 69.33 | (0-37531)(34.375.2
5 ©56) 16|13 40 | | ¢ 4|5 o |D
' 0|55 ' (21.375,30)

COMPLETELY LABELED SIMPLICES

= NWMsO @

INCOMPLETELY LABELED SIMPLICES

LI I D |

UL

T

12 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 18 20

INCOMPLETELYLABELED OVERLAPPING SIMPLICES

(1.24 A)

—_—P L o~ W

1 23 4 5 6 7 8 9 10111213 141516

(1.24 B)
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1203 456 7 8 9 10111213 141516171819

(1.24 )
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Application of Coding Theory for Investigating Inter-relation in Biological Data
Deveshree Chawda
Abstract
Bioinformatics is a very rapidly emerging field of study and is the application of computer
science and engineering techniques in the field of biological data analysis. It makes use of
computer to better understand the basic biological data (e.g. DNA bases). It helps in the study of
biological patterns, structures and functions. It is also useful to solve the biological problems
using DNA. A large amount of mathematics and theory of computer algorithm is involved to
make Bioinformatics function in the desired and appropriate way to arrive at the expected results.
Till today graph-theory approach is in vogue to find out the inter-relation or similarity measure
among the biological patterns. This paper takes up a different approach of bit representation to
solve such problems that involve the concepts related to Coding Theory. This method has proved
a more efficient method in most of the cases and also proves to be useful in the ongoing research
of machine learning and artificial intelligence for fast learning when the learning dataset is
represented as bit strings.
Key words: Bioinformatics, bit-representation, coding theory, Machine Learning, Shortest
Path Algorithm, Complexity, Hamming Distance.

Introduction

The evolutionary relationship between genomic data was previously represented by phylogenetic
trees and other graphical methods (3D space graph representation, cubic Bezier spline curve,
ClustalwW (alignment-based) graphic method through Mapviewer in Physical map viewing,
sorting, and comparing by Hamori Curve Genome space graphical representation for DNA
sequences Method) to measure the mutual distances between the biological data like DNA and
protein sequences. One instinctive way to measure these distances is to see the number of places
where they are different. To find interrelation and similarity typical theoretical approach is used
to measure the graph patterns. However, this could not be the best wayforever. A new concept of
merging mathematics and computer algorithm with biological applications revolutionized the
whole model, and it has become easier to find out an absolute result in a desired way.

In this paper, we propose and study a unique approach of bit representation of biological data.
Our focus is to find out efficient ways to find the similarity measures between two biological data
which the machine learning and artificial intelligence systems can leverage on. In general,
distance between two sequences is measured algorithmically in terms of some geometric
relationships like in error correction coding (Imrich and Klavzar 209). At elementary level, the
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problem of distance is associated with the problem of information in physical and biological
systems. One of the most important contributions to coding theory has been from Richard
Hamming, who came up with single-error-correcting Hamming binary codes and their single-
error-correcting double-error-detecting counterparts (Hall 49).In this paper, we propose and study
a unique approach of bit representation of biological data. Our focus is to find out efficient ways
to find the similarity measures between two biological data which the machine learning and
artificial intelligence systems can leverage on. In general, distance between two sequences is
measured algorithmically in terms of some geometric relationships like in error correction coding
(Imrich and Klavzar 209). At elementary level, the problem of distance is associated with the
problem of information in physical and biological systems. One of the most important
contributions to coding theory has been from Richard Hamming, who came up with single-error-
correcting Hamming binary codes and their single-error-correcting double-error-detecting
counterparts (Hall 49). \

Objective

In this paper, we propose to apply Hamming Distance Algorithm to find the interrelation between
biological data with low time complexity. Also to reduce the data redundancy and execute exact
information applying coding theory concepts

Materials and Methodology
Many algorithms are present to measure distance between two random sequences. Now we will
analyse the application of different ideas to binary sequences and intrinsic information within a
sequence. In mathematical expressions, Hamming codes are defined as a class of binary linear
codes.
Forr>2,n=2"-1, k=2"-r-1 (r = integer, n = block length, k = message length)
.. R=k/n=1-r/(2"-1), (where R is rate of Hamming codes)
In the parity-check matrix of Hamming code, any two columns are linearly independent pairwise.
There is a [7,4] Hamming which can detect and correct single-bit errors. A [7,4] matrix denoted
by L3 is shown below:
L3 =

0001111
0110011

Above Matrix is a representation of linear error-correcting code that depicts encoding of 4 bits of
data in 7 bits with addition of 3 parity bits, which means hamming code has least distance of 3.
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It has among its columns each nonzero triple from F3 exactly once. The [7, 4] Hamming codehas
minimum distance 3(Hall 49). This suggests a general method for building binary Hamming
codes.

Comparison among sequences based on its distance measure is the most basic activity and
approach used in bioinformatics. The measure of distance between sequences permits us to gather
similarities in their biological functionalities. In this article, we use the basic algorithm Hamming
distance, to compare the distance measures between two string sequences represented as bit
string. Richard Hamming firstly introduced this algorithm in his research work “Error detecting
and error correcting codes”. Hamming distance counts the number of flip bits in any binary
word which is of fixed-length, for the calculation of error. Hamming analysis of bits is useful in
different fields like information theory, coding theory and cryptography. Hamming distance is
calculated by the difference of characters between two strings s; and s, at same position e.g.

s; = ATGGCAATGGGTGGCTT
s; = ATGGGACTATGGCATTT

Here Hamming distance dy (S1, S2) = 8, The hamming distance is calculated by counting the
number of charactor differences between two strings (s1 & s2).It means to lower the dissimilarity
of these two sequences 8 substitutions will be required.

Coding theory is one of the most reliable and useful applications in information theory.In
the coding concept a geometric description of data is represented in bit form, which is the main
source of information.Here, through Data compression (source coding) and Error-correcting
codes (channel coding), information is extracted after reducing the redundancy at its best level. In
this paper, we propose to apply Hamming Distance Algorithm to reduce the data redundancy and
execute exact information applying coding theory concepts (Hogman, French and Westhead 69).
Analysis

Going into further detail the algorithms also performs well in complexity analysis. Many
experts are comfortable using algorithms as BLAST that is like a conscientious robot where a
sophisticated algorithm program works in the background, but the user does not know how it will
work. It can solve a particular problem to an extent, but not with certainty. That’s why here
complexity is high. The relation between strings using coding theory can be found out with the
help of machine learning where a machine is fed with actions, and it produces the results
according to its sensory mechanisms and correlation between its knowledge and object in front of
it. With the help of graph method of shortest path algorithm like FLOYD, interrelation between
two strings can be found. If n are vertices, then to calculate n  of shortest Path, 2 n? operations
will be required. Thus total operations used are

n-2n=2n? (i)
0=n3 ...(ii)
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n =logzn ...(1i1)
Here complexity 0 of algorithm will be n® for shortest path (Eq .ii). In a graph n nodes are
portrayed as n forms. If we take two nodes as states and code them in binary form, minimum bit
difference between nodes shows they are more interrelated. So, if there are n states they can be
represented in log,n bits(Eq .iii).

Computing Minimum Hamming Distance: state representation

A
e \e
False B A
C
C False E/ ]
W True False

False True

Single State n [101] set m [000, 010]

Fig. 1: Algorithm of Binary Hamming Graph (Demonstration of the Hamming distance
algorithm)
Figurel shows a state representation of Computing Minimum Hamming Distance it is a graphical
representation of the Algorithm of Binary Hamming Graph. It is more of a flow diagram than a
tree.In this n is a Single state and m is a set
Where n=[101], & Set m = [000], [010].
If A=1, dy= 20 (bit value for A is same for n and m)
IfA=0,dy =1 (bit value for A will be different).
If m removes the unnecessary node B, the algorithm will continue to the next variable C.
If C=1, then dy = 20
IfC=0,dy=1., (bit value will be different for both n, m)
Inveterate it to the parent node A, the minimum distance on dy becomes distance at node C +
node A.
Therefore, dp =2.
Hamming distance is helpful even in simple estimations. For any given binary graph algorithm,
hamming distance shows time complexity 6 of m 2 (Eq. iv) If there are n bit strings then
complexity 0 between any two strings will become m ?«n (Eq. V).
f=m? .(iv)
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0 (51.5)= m 2.n. (V)

Hamming Graphs are those which can be inserted isometrically in a Cartesian product of the
entire graph. In direct execution we must check for all pairs of edges whether they are in relation
or not (Imrich and Klavzar 209). For a graph algorithm, time complexity is (m?). Describing
below is an algorithm of Binary Hamming graph:
Input: a connected graph G.
Output: TRUE, and a labelling, if G is a binary Hamming graph. FALSE, otherwise.

1. If G is not bipartite then return FALSE and stop.

2. Compute 01.

3. Compute Gj,i=1,2,........ kand a(v), v €V (G).

4. Fori=1.2,........ k, compute mj, i.e., the number of components in Gi. If for any i, m;>

2, then return FALSE and stop.

5. Return TRUE and the labelling of G obtained in step 3

Result
Algorithm Binary Hamming Graph (BHG) correctly distinguish binary Hamming graphs
and is successfully executed to run in 6 (mn) time using 6 (M) space and can be applied to run in 0
(n? log n) time using 0 (n log n) space (Imrich and Klavzar 209).
Here the question comes that if n is the length of a bit string, for n states it will give a complexity
0 of only logyn. So, the total complexity becomes
m?2 * logzn
m?2 * log,n<nd
(m<n).
m 2 * log,n is smaller than n, complexity shown by a shortest path algorithm (FLOYD), where
mis smaller than n.
Thus, we can calculate the interrelation between strings easily because complexity is low.
Based on these calculations the application of hamming distance on coding theory demonstrated
more accurate results.

Conclusion
Trustworthy information exchange and execution is a critical necessity in both biological and
artificial systems. Through artificial intelligence, information processing systems like coding
techniques assure the required reliability of data. It enables the interrogation of biological patterns
and functions using DNA. This method can work in an efficient way and useful in ongoing
research of artificial intelligence and machine learning.

Hamming distance is one of the most practical and easy-to-define metric; it is
successfully used to discover the state space for designing flaws. Hamming distance algorithm as
estimation demonstrated that there could be a considerable drop in complexity and exact
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information can be extracted from biological data. This hypothesis of information theory
advocates a complete renewal of genetics, which is indeed an extensive and challenging task.

It is a vast area of research that opens new doors to genetics and evolution theories.
Collaboration between mathematicians and biologists will be highly beneficial for both
communities. Future work will be focussed on the improvement of search performances and
enhancement of quality of solutions and speed of convergence using coding theory.

References
1.Hall. J.I. Notes on Coding Theory. Department of Mathematics, Michigan State University,

East Lansing: 3 Jan. 2003: 49-56. Web. 14 Feb. 2014. <http://mth.msu.edu>
2.Hodgman, Charlie, Andrew French, David Westhead. BIOS Instant Notes in Bioinformatics.
2nd ed. Newyork: Taylor & Francis, 2009. Print
3..Imrich, Wilfried, and Sandi Klavzar. “On the Complexity of Recognizing Hamming Graphs
and Related Classes of Graphs”, Europ . J . Combinatorics.17 (1996): 209 — 221. Print

*k*k

103



Research Fronts, Vol. VI 2016 ISSN 2250-2653
A Peer Reviewed journal of Multiple Science, Art and Commerce

First Received :11-07-2016
Received Revised :28-08-2016
PLANT MITE: AN ARTICLE.
Kiran Lata Damle®, Seema Gupta®, Mukesh Sharma®

Abstract

Spider mites are members of the Acari, living on the undersides of leaves of plants, spinning
protective silk webs, cause damage to the plant cells. The accelerated reproductive rate allows
spider mite populations to quick resistance to pesticides. They are cosmopolitan distributed, and
attacks a wide range of plants, including peppers, tomatoes, potatoes, beans, corn, cannabis, and
strawberries, other commercial plants include fruit tree and citrus. Countermeasures may provide
control, when combined with a suitable surfactant and diluted with water but repeated
applications are required with chemical control. Predatory mites eat adult mites, their eggs, and
all developmental stages between. Spider mites are wind surfers. They disperse over wide areas
riding their webbing on the breezes. Careful containment and disposal of infested plants is
crucial.

Keywords: Spider mites, damage, plants, Countermeasures, Predatory mites, crucial.

Introduction

The plant mites are the spider mites, member of the Acari, group Tetranychus urticae,
familyTetranychidae, which includes about 1,200 species. The family is divided into subfamilies,
tribes and genera in "Key to the genera of the world" given by H. R. Bolland, et al. (1997),
having cosmopolitan distribution studied by D. A. Raworth, et al. (2002); and attacks a wide
range of plants, including peppers, tomatoes, potatoes, beans, corn, cannabis, and strawberries
(figure 1). Thomas R. Fasulo & H. A. Denmark (2009) shown that other species which can be
important pests of commercial plants include Panonychus ulmi (fruit tree red spider mite) and
Panonychus citri(citrus red mite). They generally live on the undersides of leaves of plants,
where they may spin protective silk webs to protect the colony from predators, and called
“Spider” (Figure 2) and they can cause damage by puncturing the plant cells to feed given by
Yutaka Saito (2009), also reported that Spider mites are known to feed on several hundred
species of plants (Figure 3).

Anatomy and life-history

1. Jaipur Institute of Biotechnology, Maharaj Vinayak Global University, Jaipur. India
2. Gouvt. Science College, Raipur (C.G.). Pt R.S.U. Raipur, India.
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With naked eye, plant mites look like tiny, moving dots, easily visible with a 10X hand lens.
They are 0.04 inches in size and vary in color. The Adult mites have eight legs and an oval body
with two red eyespots near the head end. Adult females are the largest forms less than 1/20 inch
long; noticed by their movement; tiny, soft-bodied, and a little creepy; they have their 2 front legs
directly extending farther out than their other legs; having a large, dark translucent blotch on each
side of the body and numerous bristles covering the legs and body. Thomas R. et al. (2009).
Large amount of webbing cover leaves , twigs and fruits. Most species of web spinning mites
produce silk. Webbing on infeasted under sides of the leaves (fig. 4)Spider mites live in colonies,
mostly on the undersurfaces of leaves; a single colony contains hundreds of individuals.
Immature nymphs resemble adults except they are much smaller, and the newly hatched larvae
have only six legs. The other immature stages have eight legs (Figure 5). Spider mites are very
adaptable. They can be brought into garden by bringing in other outside plants. They can also be
transmitted from ones clothes, pets, as well as other indoor plants.

Under optimal conditions approximately 80 °F or 27 °C, the two-spotted spider mite can
hatch spherical, translucent droplet like, becoming cream colored before hatching (Figure 6).
Spider mites lay hundreds of small, spherical, initially transparent 20 eggs per day in less than 4
days and can live for 2 to 4 weeks. Spider mitepopulations adapt quickly to resist pesticides due
to this accelerated reproductive rate studied by Yutaka Saito (2009). Graham Bell (1982) worked
on parthenogenesis and vegetative reproduction in multicellular animals and reported Spider
mites, like hymenopterans and some scale insects, are arrhenotochous: females are diploid and
males are haploid, when mated, females avoid the fecundation of some eggs to produce males.
Fertilized eggs produce diploid females. Unmated, unfertilized females still lay eggs that
originate exclusively haploid males.

Damages

High populations—Ilevels of Plant Mites causes damage by sucking cell contents from leaves,
shows up as a stippling of light dots on the leaves; sometimes the leaves turn to bronze color. As
feeding continues, the leaves turn yellowish or reddish and drop off (figure 7). Damage is usually
worse by water stress. Loss of leaves won’t cause losses in fruit yielding trees when occurred in
spring or early summer, but it may impact next year’s crop also. On annual vegetable crops—
such as squash, melons, and watermelons—Iloss of leaves can have a significant impact on yield
and lead to sun burning. Spider mites can cause direct damage to crops such as sugar peas and
beans, where pods are attacked. Spider mites are also important pests of ornamentals and field-
grown roses.

Countermeasures-
The first step is to identify the problem and then getting rid of a spider mite infestation.
Following are some:
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Neem oil: may provide control, when combined with a suitable surfactant and diluted with water.
As with chemical control, repeated applications are required.

Cultural Control: Cultural practices can have a significant impact on spider mites. Dusty
conditions lead to mite outbreaks. Apply water to pathways and other dusty areas at regular
intervals. In gardens and on small fruit trees, regular, forceful spraying of plants especially on the
undersides of leaves with water will reduce spider mite numbers adequately. Use of an
insecticidal soap or oil can be spray, but test the product on one or two plants to be sure it isn’t
damaging to them.

Chemical Control: Dreistadt, S. H., et al. (2004) has explained the other ingredients that may
more effective such as capsaicin, alcohol, cinnamon oil, lemon juice, garlic extract, soap, etc. acts
as an irritant to the mites. But these methods are preventative for small-scale purposes.

Freezing Spider Mites with Coy:

The extreme tactic is Co,fumigation. Plants live off of Co,, while spider mites are aerobic and
need oxygen. Plants are kept in a sealed environment and Co, fumigation will kill the mites with
certainty. But a properly controlled Co, fumigation is very effective, as it is very difficult to set it
up as it requires a closed space and also need to regulate the Co, content and ventilate the area
properly. Nevertheless Fumigation requires expertise and equipment, and a great deal of caution
as may be dangerous to humans and to other animals given by Flint, M. L. (1998).

LAVAMITE:

If an established spider mite infestation occurs, then a straightforward, affordable method to wipe
it out is through a non-toxic spray such as Lavamite which is a non-toxic, ready to use formula
that combines chemicals to produce a hellish environment for spider mites completely destroying,
providing no oxygen, delivering an alkaline based suffocation which burns them instantly, all
without hurting, spraying, picking, pinching etc. to the plant at all, this was studied and proved by
Godfrey L. D. & Davis UC ANR Publication 7405.

Monitoring and Management:

Mites are tiny and difficult to detect. Usually plant damage such as stippled or yellow leaves can
be notice before spotting the mites themselves. Check the undersides of leaves for mites, their
eggs, and webbing with the help of hand lens. To observe mites more closely, shake a few off the
leaf surface onto a white sheet of paper. Once disturbed, they will move around rapidly. Be sure
mites are present before you treat. Sometimes the mites will be gone by the time you notice the
damage; plants will often recover after mites have left.
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Adequate irrigation is important, because water-stressed plants are most likely to be
damaged. Broad-spectrum insecticide treatments for other pests frequently cause mite outbreaks,
so avoid these pesticides when possible.

Biological Control: predatory mites and insects:

Various important insect predators includes— Scolothrips sexmaculatus (six spotted thrips)
(Figure 8), Stethorus picipes (lady beetle) destroying the larvae and adults of the spider mite; the
larvae of certain flies including the cecidomyidFeltiella acarivora (figure 8 and Figure 10).
Spider mites have many natural enemies, which limit their numbers in many landscapes and
gardens, especially when undisturbed by pesticide sprays. Some of the most important are the
predatory mites and predator insects, including the western predatory mite (Figure 9),
Galendromus occidentalis, and Phytoseiulus mite species. Predatory mites are about the same
size as plant-feeding mites but have longer legs and are more active; they also are more teardrop-
shaped than spider mites. Predatory mites eat adult mites, their eggs, and all developmental stages
between. Predatory mites can consume as many as 5 adult spider mites per day, or 20 eggs per
day.

various general predators such as minute pirate bugs, big eyed bugs, and lacewing larvae.
Western flower thrips, Frankliniella occidentalis, can be an important predator on spider mite
eggs and larvae. The predators to spider mites naturally find where spider mites are hiding to
consume them. Chemical handling can be somewhat expensive, and the predators need a
welcoming environment to get really established. But there is no guarantees that the predators
will surly go after certain species of mites, or not eat the eggs of certain species. And it also takes
time for them to grow with the spider mite population.

Sprays of water, insecticidal oils, soaps or insects fogger (fig.11)can be used for
management. Always monitor mite levels before treatment.

SNS 217: Safe to use on delicate new growth, clones, tomatoes, roses and many other plants even
trees, but NOT on flowers as it may burn. This is available as a ready-to-use spray or money-
saving concentrate. (Figurell)

Drowning:

Drowning the mite is another method. Fully soak the plants within water, wrapping up their roots,
in order to flood the mite population. While this does work, it is a bit labor intensive.
Furthermore, it only works for smaller potted plants not on larger crops and plants.

In some cases, the application of Harpin Alpha Beta protein may help in the treatment
and prevention of infestation by stimulating the plant's natural defenses, restoring sap sugar levels
and encouraging replacement of damaged tissues found from (website :1
http://www.owlyn.com/; website :1 website :2 html;http://www.halo-harpin.com). Since spider
mites down-regulate the immune response of a plant, there is evidence that the application of
Harpin may speed recovery and help prevent secondary infection and infestation, (website :3
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https://library.villanova.edu/Find/Summon/Record)&( website :4 http://www.researchgate.net/
publication/229118471)

Figure 2. Spider mites on a lemon plant.

Figure 3. Mite colony on underside leaf.  Figure 4. Web spinning mites can produce
copious amounts of webbing.

larva

adult

Figure 5. Spider mite life cycle, development of a typical plant-feeding spider mite—egg,
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larva, two nymphal stages, and adult.

. B »

Figure 8. Larvae of predatory midges, Figure 9. The western predatory mite,

such as this Feltiella species, shown here attacking a two spotted
prey on spider mites. Spider mite is an important predator.

Figurel0. Biological control:
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The six spotted trips feed on Figurell.Insect Fogger Figurel2. SNS 217
spider mites and their eggs.

Conclusion:

Chemical pesticide used encourages the spider mites spreading by killing the beneficial insects
that prey on them. Mites are quick resistant to various pesticides. For these reasons, it’s important
to control mites with effective, natural, organic methods. Prune leaves, stems, and other infested
parts of plants well past any webbing and discard them in trash. Insecticidal soap, neem oil, or
botanical insecticides can be used to spot treatment for heavily infested areas. On fruit trees,
horticultural oil should be applied early in the season or late in the fall to destroy over wintering
eggs, but if eggs and larvae survive targeting the adults will do little good. Repeat treatments are
almost always necessary. And if populations are high, use a least-toxic, short-lived pesticide to
reduce infestations, and then release predatory mites to maintain control. Whichever method is
chosen to get rid of spider mites, it’s important to keep in mind that there are also cautionary
tactics to make sure that the spider mites are destroyed properly.
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Ichthyodiversity of Two Ponds of Rajnandgaon District,CG, India.
Usha Thakur
Abstract
The present work has undertaken for the identification and the diversity of fishes in the fresh
water ponds of Rajnandgaon area of Chhattisgarh. Fishes were collected from two ponds;
one pond is Budhasagar and another pond is Ranisagar . The present paper deals with the
variety and abundance of fresh water fishes in Ranisagar and Budhasagar ponds of
Rajnandgaon district (C.G.) India. The investigation reveals that all the fishes showed
presence of the diversified mixed population of fishes in both of the ponds.
Keywords Ichthyodiversity, Oreochromis aureus, Oreochromis mossambica,Cyprinus
casrpio ,Mystus cavasius, Puntius titco.

Introduction

Fishes may be defined as the cold blooded vertebrates having adaptation for a purely

aquatic life. Fishes comprise 30,000 to 40,000 species which differ widely from one another in
shape, size, habit and habitats. Fish show great diversity in their form, size and behaviour and
some are blessed with certain specialized features which are unique in significance , as
mentioned afterwards. India is one of the mega biodiversity countries in the world and occupies
the ninth position in terms of fresh water mega biodiversity Mittermeier et al. 1997. In India
there are 2,500 species of fishes of which 930 live fresh water and 1,570 are marine, Kar, et
al.,2003. In short the extent of variations in fishes is very wide.
Biodiversity is essential for ecosystem protection of overall environmental quality of
understanding intainsic worth of all species on the earth Ehrlich, et al., 1991. In the field
ichthyology there is valuable contribution by many workers Singh.2005. Jayaram. 1981. Joshi et
al., 2002. Mahapatra.2003. Bossuyt. 2004. Devashish. 2006. Kumaret al., 2008. Rajalaksh et
al., 2005. Rathodet al., 2008. As per economic importance and scope of fish and fisheries it is
natural to study the distribution and the availability of fish from fresh water reservoirs and ponds
especially in Chhattisgarh.

The present investigation was undertaken to study the fish diversity from Ranisagar and
Budhasagar pond is a first time effort in this direction. Various indigenous and commercial fishes
of importance were found in this area. Ranisagar and Budhasagar is a big size ponds nearabout
75 acre area of Ranisagar and 53 acer area of Budhasager. Both pond is built by Rajnandgaon
Raja Mahanth Digvijay Das . Now this pond is used in various ways for example fishing, bathing,
and washing, fish cultivation etc. The pond is mainly rain fed.

Assistant Professor, Department of zoology, Govt. Digvijay Autonomous College, Rajnandgaon,
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Materials and Methods
Live specimen collected from Budhasagar and Ranisagar ponds throughout the year with the help
of local fisherman using different nets namely gillnets, dragnet, castnet etc. It is rare to capture in
high temprature and summer season. It is essential to collect specimens of fishes only where they
cannot be identified in the field. When collected, it is necessary that the live colour of the fish be
recorded immediately photographs were taken with the help of digital camera. It was very useful
to note the local names of fishes, wherever avalable. The fishes were collected alive and carried
in container to the laboratory in polythene bags containing water of same locality.
Fishes brought to laboratory were fixed in 8% formalin for the preservation. Smaller
specimens were directly put in formalin, while medium sized ones prior to the fixation were
given a longitudinal incision along the abdomen. Large forms were fixed by injecting 10%
formalin into the muscles and abdomen. The meristic and morphometric characters were
measured and fishes were identified up to the spices level, with the help of standard key
and books. Day. 1967. Jayaram. 1999. Talwar.et.al., 1991.

Result and Discussion

In present ichthyodiversity study in18 Species of 5 order & 6 Families were recorded from the
Budha sager pond. The members of order cypriniformes were dominated by 10 species, followed
by perciformes 3 species and clupeiformes, 1 ophiocephaliformes 2 and siluriformes with 2
species. Order cypriniformes were found in abundant form, order siluriformes and
ophiocephaliformes found in less abundant form, order perciformes found in most abundant
shown in table 1 and photographs of various fishes found in Budha-sagar pond is shown in plate
—1

In Rani sager pond 8 species of 3 order & 4 families were recorded. Order cypriniformes ,4
species and 1 family, found in abundant from, order siuriformes 1 family, 1 species found in less
abundant. order perciformes 1 family 3species found in most abundant shown in table no. 2. and
photographs of various fishes found in Ranisagar pond is shown in plate no. I.

Table - I - Ichthyodiversity Of Budha-Sagar Pond

Order Family Scientific Common Group Of Status
Name Name Food Fish

Clupeiformes | Notopteridae Notopterus notopterus Patra Airbladder +

Cypriniformes | Cyprinidae Catlacatla Catla Fish ++
Lbeo kalbasu Black rohu carp ++
Labeo rohita Rohu carp ++
Cirrinus mrigala Mrigala Carps ++
cyprinus carpio Common carp | Carps +
Mystuscavasius Tegna Carps +
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Ophiocephali-
formes

perciformes

Siluriformes

Ophiocephalida
e

Anabantidae

Cichlidae

Heterophenusti
dae

Mystusvittatus
Mystus gulio
puntius titco
Puntius sophore

channa gachua

Channa punctatus

Anabus testudineus

Oreochromis
mossambica
Oreochromis
aureus

Clarias batrachus

Heterophenustes fossilis

Tegna
tegna
Titco
Titco

Bijalwa
Khoksi

Kawai
Tilapia (Red)

Tilapia(Black/B
lue)

Magur/cat fish

singhi

Food fish
Food fish
Food fish
Miscelane-
ous fish

Live fish

Food fish

Food Fish

Food fish

live fish

Live fish

+ + + +

+++

+++

++

++

+++ most abudant ,

++ Abundant,

+ less abundant.

Table - Il Ichthyodiversity of Rani-Sagar Pond
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Order Family Scientific Common Group Of | Status
Name Name Food Fish
Cypriniformes Cyprinidae Catla catla Catla Carps ++
Labeo rohita Rohu Carps ++
Cirrinus mrigala Mrigala Carps ++
cyprinus carpio Common Carps ++
carp
Magur/Cat Live Fish
Siluriformes Ciaridae clarias batrachus fish Live Fish +
heteropneustes Singhi +
Heteropneustidae fossilis
Oreochromis Tilapia(Red) Food Fish
Perciformes Chichlidae mossambicus +++
oreochromis Tilapia(Blue Food Fish
aureus or Black) +++

+++ Most abundant ,

++ Abundant,

+ Less abundant.
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IDENTIFIED FIS

Notopterus notopt Labeo rohita

Puntius sobhore . Channa ‘gachua

116



Research Fronts, Vol. VI 2016 ISSN 2250-2653
A Peer Reviewed journal of Multiple Science, Art and Commerce

Catla catla Cirrinus mrigala

Anabus testudineus Puntius titco
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Channa Punctatus Myutaus V|ttatus

Labeo Kalbasau Mystus Gulio
Fig: Different species of fishes reported from Budha sagar & Rani sagar Rajnandgaon

Conclusion
The use of illegal methods to catch fish should be banned in this area. The fisherman’s should
make aware about fishing improvement of production of fish in natural water both in quality and
quantity, and improvement in the methods of fishing, fishing effort, fishing gear and craft so as to
ensure better production. Itshas been observed that existing efforts need to be reduced to a great
extent to achieve maximum sustainable yield and also to conserve the long term productivity of
the both ponds ofRajanandgaon.
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Microbial Study of Sewage Water; A Case Study of Parri Nala & Sheonath River,
Rajnandgaon City C.G.
Sanjay Thiske® and Pramod Kumar Mahish?
Abstract
Sewage and wastewater contain bacteria, fungi, parasites, and parasitic protozoan that can cause
intestinal, lung, and other infections. The bacteria may cause diarrhea, fever, cramps, and
sometimes vomiting, headache, weakness, or loss of appetite. For the identification of bacterial
species author used a bacterial testing kit of mark. During the analysis of the municipal sewage
water contain hazards bacterial species i.e. citrobactor (coliform bacteria), salmonell , klebsella
and enterobactor , similarly the water of Parrinala contain klibsiellaenterobactor species and
vibrio; pseudomonas and vibiro species of bacteria are find after the water analysis. Every
pathogenic Bacteria and protozoan find in aquatic medium. In urban and rural area only and only
human population responsible for earth’s fresh h surface and flowing water. Thousand people of
Rajnandgaon city are live beside the municipal nala in many place author find the small hotels
and restaurant are found near the polluted nala. Due to this reason, different types of human
health problems arises like hepatic, chronic diseases of alimentary canal and some water borne
diseases during rainy and summer season.
Key Words: Municipal waste water, Sheonath River, Bacterial contamination,

Introduction:

Some bacteria and diseases carried by sewage and wastewater are E. Coli, shigellosis, typhoid
fever, salmonella, and cholera. Fungi such as Aspergillus and other fungi often grow in compost.
These can lead to allergic symptoms (such as runny nose) and sometimes can lead to lung
infection or make asthma worse Aspergillus. Parasites including Cryptosporidium and Giardia
lamblia may cause diarrhea and stomach cramps, and even nausea or a slight fever Sohani and
Sanjeeda, (2012). Some major Indian Rivers are facing water pollution problem; like Ganga,
Yamuna, Gomti etc. where a huge population of India is living besides polluted Rivers.

So, a separate ministry is now established by Govt. of India due to this serious problem of River
pollution.A number of researchers have been conducted on the quality of sewage entering into
different Rivers in India such as Hart, C. A. (2006)., Krauss, H., etal. (2003), Mishra Archana and
Tripathi B. D., 2007, Michaud, J.P. 1991,0biri-Danso, K., etal. (2009)Sohani Smruti and Igbal
Sanjeeda:(2012),Shiddamallayya N. and Pratim M. 2008, Sanders, H.O., and O.B. Cope. 1966,
Swapnil M. Kamble: 2014, Tripathi B. D., 1986,Verma S. R., Tyagi A. K. and Dalela R. C.1978.

1 Assistant Professor, Zoology Govt. Digvijay College Rajnandgaon
2 Assistant Professor, Biotechnology, Govt. Digvijay College Rajnandgaon
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The life line of Chhattisgarh state is Mahanadi which is now polluted with mining of
mineral resources and also damaging by sand extraction. Apart from Arpa, Kharoon, and
Sheonath are extremely polluted River of the country and the pollution level were found higher
than the limits. Aquatic plants and animal are facing very horrible situation for their survival. All
Rivers contain BOD level more than ten times by the normal. According to CPCB report the
water of Mahanadi, Arpa and Sheonath is not achieve the freshness parameter. According to the
report 100 ml. water contain bacteria more than 500 hundreds is too harmful for flora and fauna
but the Rivers listed above contain more than 1000 bacteria in 100 ml. water. CPCB has analyzed
the water of all three Rivers in different places and find the water quality of River is very horrific
due to presence of coliform bacteria. CPCB test the pollution level in all three Rivers on the basis
of the data which was available from 2005 to 2013.

The Sheonath River is life line of western Chhattisgarh and many agriculture farmers,
Rajnandgaon and Durg municipality, fish farmers, and other huge population are directly and
indirectly depending on it. So, the pollution in the water of this river directly affect the health,
economy and social status of these inhabitants; according to the CPCB, New Delhi the rivers of
the Chhattisgarh (including Sheonath river) are polluted. The pollution of Sheonath River
from Municipal sewer of Rajnandgaon city was not studied in this region, previously so the
present work not only reporting the pollution contents but also it will be use as a reference for
coming researchers. The suggesting remarks of the present work regarding low cost water
treatment planning will helpful to purified the water from Parrinala and Sheonath as well as it
will also aware the citizens of Rajnandgaon.

Material and Methods
Rajnandgaon located in 21.10°N to 81.03°Eis one of oldest city of Chhattisgarh state. It is rapidly
developing city of Chhattisgarh with urbanization and industrialization. These could release
numerous amounts of solid waste, municipal waste water and industrial effluent. Sheonath River
is the biggest tributary of Mahandadi River. It has a total course of 290 km. originates from
Panabaras hill, 624 m. above from sea level in Ambagarh Chowki division of Rajnandgaon
district of Chhattisgarh. The study areas are within 15 km. from laboratory. The water sample
was collected from municipal release and municipality joining to the Sheonath River. The sample
collection was done from May 2014 to April 2015. The water samples were collected in sterile
plastic bottle washed previously with deionised water and detergent. The sampling was done
morning between 06 to 08 AM and bacteriological experiments were performed within 06 hr of
sampling. Microbial analysis is one important observation while studying the water pollution.
The bacteria were identified using the Himedia bacterial testing kit based on H,S production.
Result and Discussion

The municipal sewage, sewage connecting Parrinalla and affecting Sheonath river were
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analysed to find out the presence of different verity of bacteria. it has been noticed that there is
marked difference in bacterial occurrencein all the sources survey.

The test carried out on the collected samples showed that bacteria like Klebsiella,
Enterobactor, Citrobactor, Salmonella, Vibrio and Pseudomonas were found in the polluted
water. Apart from these genuses, the sewage water may also contain other bacteria.

Klebsiella and Vibrio were obtained from all the three sources while Enterobactor,
Salmonella and Pseudomonas were obtained from more than one source. Citrobactor obtained
only from municipal sewage site. Almost all the bacteria originated from different seasons of
municipal waste water few of them also obtained from Parrinalla and Sheonath River which
indicating the contamination of bacteria in river by municipal joining. While some genus of
bacteria were found alone in municipal waste water only (Table 1).

Table 1. Seasonal Incidence of Bacteria in Municipal Sewage

S. No. Bacteria Municipal Sewage Parri Nalla Sheonath River
R W S R W S R W S

1 Klebsiella - + + + + + - + -

2 Enterobactor | - + + + + + - - -

3 Citrobactor + + - - - - - - -

4 Salmonella + + + - - + - - -

5 Vibrio - + - + + + + + +

6 Pseudomonas | + - - - - - + + +

R = rainy, W = winter, S = summer

Of the three season vibrio bacteria is the most common one in all the season and in all the
sources. On the opposite end citrobactor is found only in sewage water during rainy and
winter season . the following plates depict the confluence off the sources Parrinals and
Sheonath .
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Plate 1. Cities North Direction Of The Sewage Plate 2. Municipal Sewage Drain In Parrinala
WaterFlowing Toward Parrinal North Direction of city

SParriiKalan s

Plate 3 North Direction Municipal Sewage Drain In Plate no. 4 East direction of the city sewage water
Parrinala of city drain in parrinala
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late no.5. East direction of the city sewage water drain
in parrinala

Plate no. 6. East south direction of the city
showing clear satellite view Parrinala water
mix with sheonath river at Bharregaon village

Plate no. 7.All picture showing origin of Gokul Nagar
fresh water Nala contain sewage and faecal material of
cow and buffalo

Plate No.8.South west direction of the city :the
sewage of Gokul Nagar waste drain in sheonath
water

Conclusion :

It may be concluded on the basis of above analysis that more then half a dozen bacteria has
developed in the sewage /polluted water in the study area. This may be the case of anywhere
anytime in case of untreated sewage water that pollutes the fresh river water, too.
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Blood Booster Plants and Fishes: A Review
Preeti Mishra and Seema Gupta

Introduction

Botanicals are used as herbal remedies for the health care since the ancient times, prevention and
cure of various diseases and ailments (Kalia, 2005). Their applications are found in improvement
of the health of organisms and in control of infections that can be termed as medical herbalism or
phytotherapy. India is now at the doorstep of “Blue Revolution” and has made a tremendous
progress in the field of inland fisheries. Fishes are palatable and rich source of protein food for
human beings. They are not only nutritive but have medicinal value and used as ethno-medicine.
Production of healthy and disease free fishes are the main motive of profitable aquaculture. Plants
and their products can inhibit the growth of microbial pathogens (Immanuel et al., 2004) and are
safer, bio-degradable and eco-friendly (Nargis et al., 2011). They are easily available to the fish
farmers in rural areas at low cost than modern medicine that’s why they are extensively used in
the countries like China, India, Japan, Mexico and Thailand (Yin et al., 2008).

The Chinese describes blood as “mother of energy” because it provides the basic building
material and fluid substances required to nourish the life of the organism. Haematological
parameters can be a useful indicator of the physiological changes in animals and are crucial in
providing vital information on the general well-being of fish (Tavares-Dias and Morares, 2007).
They respond quickly to the changes in environmental conditions (Fernades and Mazon, 2003)
and are used for the explanation of healthy state of fish. Therefore, haematological variables
serve as a sensitive index for controlling fish diseases and improving fish cultivation (Cazenave
et al., 2005). There are several investigations on the effect of plant extracts on the hematology of
the fishes.

Catla catla :

Kaleeswaran et al. (2012 a & b) observed the variation in the haematological parameters after
feeding with Cynodon dactylon mixed diet for 60 days and reported significant change in blood
parameters. The effect of Coriandrum sativum and Plumbago rosea on hematology was studied
by Innocent et al. (2011a & b). They reported significant increase in the values of RBC,
hemoglobin and WBC of treated fishes.

Labeo rohita: Sahu et al. (2007b) reported significant rise in WBC, RBC and haemoglobin level

Deptt. of Zoology, Govt. N. P. G. College of Science, Raipur, CG
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in L. rohita fingerlings infected with Aeromonas hydrophila and treated with Magnifera indica
kernel. Tewary and Patra (2011) investigated the effect of Baker’s yeast (Saccharomyces
cervisiae) on innate response and haematological variables. They reported significantly higher
RBC, Hb and PCV values.

Cirrhinus mrigala:

Regina (2006) studied the influence leaf extract of Phyllanthus emblica, (Linn) and reported
alterations in the blood parameters.

Clarias batrachus:

Effect of aqueous and alcoholic extracts of leaf, stem and root of Eclipta alba was studied and
significant increase in RBC, Hb, PCV and WBC and some changes in MCV, MCH and MCHC
was reported by Mishra (2013).

Clarias gariepinus:

Dada and lkuerowo (2009) observed the effect of Garcinia cola seed. Significant increase in red
blood cells, haemoglobin and pack cell volume in the treated group suggested that ethanol extract
of Garcinia cola mixed diet may be beneficial for fish health. Soosean et al. (2010) investigated
the effect of methanol extract of leaf, shoot and rind of Garcinia mangostana L. on haematology
of C. gariepinus fingerlings and reported significantly higher count of RBC and WBC in G.
mangostana fed group. Increased values of RBC, Hb, PCV& WBC and slight change in MCV,
MCH and MCHC was noticed after the exposure of aqueous and alcoholic extracts of different
plant parts of Eclipta alba (Mishra, 2013)

Cyprinus carpio:

Effect of aqueous extract of leaf of Azadirachta indica on fish infected with Aeromonas
hydrophila was studied by Harikrishnan et al. (2003). They observed significantly increased
WBC following infection. The RBC, Hb and PCV decreased initially in infected fishes which
regained normal levels at later time. Mohamad and Abasali (2010) reported enhanced RBC level,
WBC counts and haemoglobin content in treated group with mixed diet containing ethanol extract
of five plants (Brassica nigra, Chelidoniume majus, Echinacea purpurea, Inula helenium and
Tussilago farfara). Alishahi et al. (2010) investigated the effect of Aloe vera and reported
significant increase in RBC, PCV and TLC in group fed with mixed plant diet. Effect of Aegal
marmelos and Nelumbo nucifera was studied by Vinodhini (2010) and Pratheepa et al. (2010)
who revealed a significant increase in red blood cells, haemoglobin concentration and pack cell
volume in herbal drug treated fishes. Sheikhzadeh et al. (2011) investigated the effect of
Eucalyptus globolus and Zataria multiflora essential oils. They recorded that dietary intake of Z.
multiflora increased RBC and haematocrit. Pakravan et al. (2012) observed the effect of
Epilobium hirsutum extracts and reported a significant increased WBC and insignificant increase
in RBC, haemoglobin and haematocrit.
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Oreochromis mossambicus:

The effect of dietary ginseng herb (Ashraf and Goda, 2008) and Andrographis paniculata (Prasad
and Mukthiraj, 2011) on haematology of O. mossambicus was evaluated. Prasad and Mukthiraj
(2011) reported significant increase in RBC, WBC, Hb, PCV and MCHC whereas significant
decrease in MCV and MCH was noticed. In hybrid tilapia, effect of Allium sativum was evaluated
by Ndong and Fall (2011) who reported significantly increased total leucocytes count in the
treated fishes.

Oreochromis niloticus:

Shalaby et al. (2006) studied the effect of Allium sativum and Chloramphanicol and reported
significantly increased RBC, Hb and PCV level in treated fishes. The values of red cell indices
such as MCV, MCH and MCHC were also significantly different in Allium sativum fed fishes.
Similarly, Aly et al. (2008) reported enhanced haematocrit and TLC in Echinacea (a herbal
stimulatory agent) treated group of O. niloticus.

Pangasianodon hypophthalmus:

The effect of aqueous extract of Garcinia gummi-gutta on hematological parameters was
evaluated by Prasad and Priyanka (2011). They reported a significant increase in erythrocytes,
leucocytes, thrombocytes, haemoglobin, pack cell volume, MCHC in Garcinia gummi gutta
treated fishes.

Onchorhynchus mykiss:

Farahi et al. (2010) and Fazlolahzadeh et al. (2011) studied the effect of Allium sativum and
reported significantly increased RBC and lymphocyte count in fish fed with A. sativum. However,
insignificant variations in haemoglobin and hematocrit, MCH and MCHC value were observed in
fishes fed with A. sativum mix diet. Significantly decreased MCV values at higher dose of A.
sativum mixed diet were noticed.

Carassius auratus: Harikrishnan and Balasundaram (2008) investigated the individual and
combined effect of aqueous and ethanolic extract of tri-herbs including Azadirachta indica,
Cucuma longa and Ocimum sanctum on fish infected with Aeromonas hydrophila. They reported
significantly higher RBC count, haemoglobin and hematocrit values and slight change in MCH,
MCV and MCHC in infected group as compared to control.

Increase in haematological parameters in plant extract treated organism may be due to the
phyto-constituents like flavonoids, tannins, phenols and flavonols etc.present in the plant extract.
Most of the constituents have haematological inducing factors that influence the production of
blood from the bone marrow (Ganong, 1997). These chemicals can stimulate the formation and
secretion of erythropoietin in the stem cells of animal which is the humoral regulator of RBC
production (Ohlsson and Aher, 2006, Oyedemi et al., 2011, Ozougwu, 2011 and Mbaka and
Owolabi, 2011). Due to these phytochemicals, plants are used as blood building herbs. Red cell
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indices are particularly important for the diagnosis of anemia in most animals (Coles,
1986).Change in blood indices may be attributed to the defense reaction which occurs by
stimulation of erythropoiesis.

Thus, some plants serve as blood booster and could be used as differential herbal
hematinics. Use of medicinal plants as herbal remady for the mainteinence of good health may be
helpful in production of healthy fishes and improving aquaculture.
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