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SCIENCEAND SCIENTISTSOF
MEDIEVAL INDIA

themedieval period, Science and Technology in Indiadevel oped two facets: one

concerned with the already chartered course of earlier traditionsand other with
the new influences which came up asaresult of Islamic and European impact. We will
read in somedetail about these devel opmentsinthislesson.

[Xcecrves

After reading thislesson youwill beableto:

You haveread about Scienceand scientist in Indiaduring theAncient Period. During

e discussthe educational practicesthat emerged during the medieval period;
e tracethe developmentsin science & technology in Medieval India; and

e list some well known scholars in the field of science & technology and their
works during this period.

16.1 SCIENCES IN MEDIEVAL PERIOD

Asyou know, themedieva period marksthecoming of MudimsinIndia By thistime, the
traditional indigenousclassical |earning had aready received asetback. The pattern of
education asprevaent in Arab countrieswas gradually adopted during thisperiod. Asa
result, Maktabs and Madrasas cameinto existence. Theseinstitutionsused to receive
roya patronage. A chain of madrasas, opened a severd places, followed aset curriculum.
Thetwo brothers, Sheikh Abdullah and Sheikh Azizullah, who were specidistsinrationa
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science, headed themadrasasat Sambal and Agra. Apart from thetalent availablelocally
inthecountry, learned menfromArabia, Persaand Central Asawereasoinvitedtotake
charge of educationinmadrasas.

Doyou know that theMudim rulersattempted to reform the curriculum of primary schoals.
Someimportant subjectslikeArithmetic, Mensuration, Geometry, Astronomy, Accountancy,
Public Administration and Agriculturewereincluded inthe courses of studiesfor primary
education. Though specid effortsweremade by theruler to carry out reformsin education,
yet sciencesdid not make much headway. Effortswere madeto seek akind of synthesis
between the Indian traditional scientific culture and the prevalent medieval approachto
sciencein other countries. Let usnow seewhat developmentstook placeinvariousfields
during thisperiod.

Large workshops called karkhanas were maintained to supply provision, stores and
equipmentsto royal household and government departments. The karkhanas not only
worked asmanufacturing agencies, but al so served as centresfor technical and vocationa
training to young people. Thekarkhanastrained and turned out artisansand craftspersons
indifferent branches, who later on set up their ownindependent karkhanas.

[16.1.1 Mathematics|

Severad worksinthefield of Mathemati cswere produced during thisperiod. Narayana
Pandit, son of Narsimha Daivajna was well known for his works in Mathematics —
Ganitakaumudi and Bijaganitavatamsa. Gangadhara, in Gujarat, wrote Lilavati

Karamdipika, Suddhantadipika, and Lilavati Vlyakhya. These werefamoustreatises
which gaverulesfor trigonometrica termslikesne, cosnetangent and cotangent. Nilakantha
Somasutvan produced Tantrasamgraha, which also containsrules of trigonometrical

functions

GanesaDaivajnaproduced Buddhivilasini - acommentary on lilavati - containing a
number of illustrations. Krishnaof the Valhallafamily brought out Navankura onthe
Bijaganit of Bhaskara:11 and €l aboration of therulesof indeterminate equationsof thefirst
and second orders. Nilakantha Jyotirvidacompiled Tajik, introducing alarge number of
Persian technical terms. Faizi, at the behest of Akbar, trand ated Bhaskara sBijaganit.
Akbar ordered to make M athematics asasubject of study, among othersinthe education
system. Naisiru' d—din-at —tusi, wasanother scholar of Mathematics.

[16.1.2 Biology |

Similarly, therewereadvancementsinthefield of Biology. Hamsadevacompiledawork in
thefield of Biology entitled Mrga-paks-sastrainthethirteenth century. Thisgivesagenerd,
though not aways scientific, account of someanimalsand birdsof hunting. TheMudim
kings, who werewarriorsand hunters, maintained afleet of animals such ashorses, dogs,
cheetahsand fa consfor hunting. Animal's, both domesticated aswell aswild, havebeen
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described. Both Babur and Akbar, in spite of being busy intheir political preoccupations
and war, found timeto study thework. Akbar had aspecial interest in producing good
breeds of domestic animalslike elephants and horses. Jahangir, in hiswork - Tuzuk-i-
jahangiri - recorded his observations and experiments on breeding and hybridization. .
Hedescribed about 36 speciesof animals. Hiscourt artists, specially, Mansur, produced
elegant and accurate portraitures of animals. Someof theseare still preserved in several
museumsand private collections. Asanaturalist, Jahangir wasa so interested inthe study
of plants. Hiscourt artistshave drawn around 57 plantsintheir flora portraitures.

[16.1.3 Chemistry |

Doyou know that inthemedieval period, useof paper had begun?Animportant application
of Chemistry was in the production of paper. Kashmir, Sialkot, Zafarabad, Patna,
M urshidabad, Ahmedabad, A urangabad and Mysore becamewel | known centres of paper
production. The paper making techniquewas moreor lessthe samethroughout the country
differing only in preparation of the pulp from different raw materias.

The Mughalsknew the technique of production of gunpowder and itsusein gunnery,
another gpplication of Chemistry. TheIndian craftspersonslearnt thetechniquein evolved
suitable explosive composition. Thework Sukraniti attributed to Sukracaryacontainsa
description of how gunpowder can be prepared using saltpeter, sulphur and charcoal in
different ratiosfor usein different typesof guns.. The principal typeof fireworksincluded
thosewhich piercethrough air, produce sparks of fire, blazewith various coloursand end
withexplosion. Thework Ain — -akbari speaks of the regulation of the Perfume office of
Akbar. Theattar (perfume) of roseswasapopular perfume, whichissupposed to have
been discovered by Nurjehan

INTEXT QUESTIONS 16.1

1. What subjectsweretaught in primary schoolsinthemedieva period?

2. Thesubject wasordered by Akbar to beacompul sory subject
of study at primary stage.

3. What werethe 2 functions of ‘ Karkhanas' ?

4. Matchthefollowing scholarswiththeir works:
Nameof Scholar Name of Work

1. NarayanaPandit 1. Buddhivilagni
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2. Gangadhara 2. Mrgapaks-sastra
3. GanesaDavanja 3. Ganitakeumudi
4. Hamsadeva 4. Lilavai VWakhya
5. Jehangir 5. Tqik

6. Sukracarya 6. Tuzuk-i-jahangiri
7. NilakanthaJyotirvida 7. Sukraniti
Name of Scholar Name of Work
NarayanaPandit

Gangadhara

GanesaDaivgna

Hamsadeva

Jahangir

Sukracarya

NilakanthaJyotirvida

5. Name4 placesinIndiaduring themedieval period where paper was manufactured.

[16.1.4 Astronomy |

Astronomy wasanother field that flourished during thisperiod. In astronomy, anumber of
commentariesdealing with thea ready established astronomical notions appeared.

Mehendra Suri, acourt astronomer of Emperor Firoz Shah, devel oped an astronomical,
instrument * Yantrgja . Paramesvaraand Mahabhaskariya, bothin Kerala, werefamous
families of astronomers and almanac-makers. Nilakantha Somasutvan produced
commentary of Aryabhatiyaa. Kamalakar studied theldamic astronomical ideas. Hewas
anauthority onldamicknowledge. MahargjaSawai Jai Singh-11 of Jai pur wasapatron of
Astronomy. He set up thefive astronomical observatoriesin Delhi, Ujjain, Varansas,
Mathuraand Jai pur.

[16.1.5 M edicine |

TheAyurvedasystem of medicinedid not progressasvigorously asit didintheancient
period because of lack of royal patronage. However, someimportant trestiseson Ayurveda
likethe Sarangdhara Samhita and Chikitsasamgraha by Vangasena, the Yagaratbajara
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and the Bhavaprakasa of Bhavamisrawere compiled. The Sarangdhara Samhita,
writtenin thethirteenth century, includes use of opiuminitsmaterial medicaand urine
examination for diagnostic purpose. Thedrugs mentioned include metallic preparation of
therasachikitsasystem and evenimported drugs.

The Rasachikitsasystem, dedlt principaly with ahost of minera medicines, bothmercuria
and non-mercurial. The Siddhasystem mostly prevaent in Tamil Nadu was attributed to
the reputed Siddhas, who were supposed to have evolved many life-prolonging
compositions, richinminera medicines.

TheUnani Tibb system of medicineflourishedinIndiaduring themedieva period. Ali-bin-
Rabban summarized thewhole system of Greek medicineaswell asthelndian medica
knowledgeinthe book, Firdausu-Hikmat. The Unani medicine system cameto India
along with the Muslims by about the el eventh century and soon found patronagefor its
growth. Hakim DiyaMuhammad compiled abook, Majiny-e-Diyae, incorporating the
Arabic, Persian and Ayurvedic medica knowledge. Firoz Shah Tughal agwrote abook,
TibbeFirozshahi. The Tibbi Aurangzebi, dedicated to Aurangzeb, isbased on Ayurvedic
sources. The Musalgjati-Darshikohi of Nuruddin Muhammad, dedicated to Darashikoh,
ded swith Greek medicineand contains, at theend, a most thewhol e of Ayurvedic materia
medica

[16.1.6Agriculture|

Inthemedieval period, the pattern of agricultural practiceswasmoreor lessthesameas
that in early India. Someimportant changes occurred in theintroduction of new crops,
treesaswell ashorticultura plantsby foreign traders. The principal cropswerewhest,
rice, barley, millets, pulses, oilseeds, cotton, sugar-cane and indigo. The Western Ghats
continued to yield black pepper of good quaity and Kashmir maintaineditstradition for
saffron and fruits. Ginger and cinnamon from Tamil Nadu, cardamom, sandalwood and
coconut from Kerda, werebecomingincreasngly popular. Tobacco, chillies, potato, guava,
custard apple, cashew and pineappleweretheimportant plantswhich wereintroduced to
Indiaduring the sixteenth and seventeenth centuries. It was during this period that the
production of opium from poppy plants began in Malwaand Bihar regions. Improved
horticultural methodswere adopted with great success. The systematic mango-grafting
wasintroduced by the Jesuitsof Goainthe middle of sixteenth century. Imperia Mughal
Gardenswere suitable areaswhere extensive cultivation of fruit treescameup.

For irrigation, wells, tanks, canals, rahat, charas and dhenkli charas (asort of abucket
made of leather used tolift water with the hel p of yoked oxen) were used. Persanwheel
was used intheAgraregion. Inthe medieval period, agriculture was placed on asolid
foundation by the State by introducing asystem of land measurement and land classification,
beneficid bothtotherulersaswell asthetillers.
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INTEXT QUESTIONS 16.2
Namethecitieswhere astronomical observatorieswere set up by MahargjaSawai Jai
Singh-11 of Jaipur. =
Notes =~

Name 2 treati ses of Ayurvedawritten during themedieval period.

What isFirdausu-Hikmat?

Which book bringstheArabic, Persian and Ayurvedic medical knowledgetogether?

Name4 cropsthat were started to be grownin Indiaduring the medieval period.

@— WHAT YOU HAVE LEARNT

h

Therewasaconsiderable changein the education system. TheArabic systemwas
introduced in abig way. Madrasasand M aktabswere established all over. Therulers
tried tointroducereforms.

Severd workswerewritteninthefie dsof Mathemétics, Chemistry, Biology, Astronomy
andMedicine.

Most of the scientific worksin thisperiod were commentaries or expositions of the
earlier treatises.

Several important scientific worksin astronomy, medicineand other scienceswere
rendered from Sanskrit to Persian/Arabic and from Persian/Arabic to Sanskrit.

:"aTERMlNAL EXERCISE

El A I

Describethe education system that devel oped during the medieval period.
Discussthedevelopmentsinthefield of Medicineduring themedieval period.
How wasirrigation done during thisperiod.

Writean essay on “ Science and Scientistsduring the medieval period.
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i
‘ I ANSWERS TO INTEXT QUESTIONS

16.1
1. Arithmetic, Mensuration, Geometry, Astronomy, Accountancy, PublicAdministration
andAgriculture
2. Mathemétics
3. i) Manufacturing agencies
i) centresfor technical and vocationa training to young people
4. Nameof Scholar Name of Work
NarayanaPandit Ganitakaumudi
Gangadhara Lilavati Vyakhya
GanesaDaivgna Buddhivilasni
Hamsadeva Mrga-paksi-sastra
Jahangir Tuzuk-i-jahangiri
Sukracarya Sukraniti
NilakanthaJyotirvida Tgik
5. Any 4 out of Kashmir, Sialkot, Zafarabad, Patna, Murshidabad, Ahmedabad,

Aurangabad and Mysore.

16.2

4.
S.

Ddhi, Ujjain, Varanas, Mathuraand Jai pur.
Any 2 out of SarangdharaSamhita, Chikitsasamgraha, Yagaratbgaraand Bhavaprakas.

A book written by Ali-bin-Rabban summarizing thewhole system of Greek medicine
aswdl asthelndian medica knowledge.

Mginy-e-Diyae
Any 4 out of Tobacco, chillies, potato, guava, custard apple, cashew pineapple.

ACTIVITIES

1.

Try to visit any one of the observatories set up by MahargaSawai Jai Singh-I1 of
Jaipur. Write areport bringing out the utility of an observatory and describing the
indrumentsavailable.
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2. Trytovistafactory that producespaper. Writeareport on the processof production.
3. You havelearnt about thetwo systemsof medicine—Ayurvedic that was devel oped
during the ancient period and the Unani Tibb system that wasintroduced to Indiaby

the Muslimsduring the medieval period. Do you know that the doctorswhom you
generaly consult whenyou areill follow theAllopathic system, which wasintroduced

—
by the Britishersduring the M odern period. Find out thebasic principlesof thesethree | Notes ~
systemsand how they differ. For thisyou may do any oneor moreof thefollowingfor
gettinginformation:

e Discusswithyour teacher

e Get booksfromthelibrary onthisand read
e Searchtheinternet

e Meetadoctor and discuss

Writeareport bringing out the differencesin these systems, stating the basic principles
of each.

4. Chooseany two of thecropsthat wereintroduced to Indiaduring themedieva period
and find out their origin and how they cameto India. Writetheir stories.
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