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Abstract 
	This research delves into the elaborate artistry of Mughal miniature painting by concentrating on the technical techniques, equipment, and material practices used by court artists.Utilizing original historical sources, visual analysis, and current scholarship, the study demonstrates how creative styles evolved from the early Mughal era to the height of imperial patronage under Akbar, Jahangir, and Shah Jahan.Particular focus is placed on the following processes: nimqalam, siyahiqalam, outlining, pigment preparation, paper burnishing, and color stacking using transparent washes.The collaborative aspect of the Mughal workshop (karkhana) system, where skilled craftspeople contributed to various phases of a painting's creation, is also examined in the study.By tracking these artistic legacies, the study demonstrates how Mughal painters assimilated Persian and Indian traditions while also incorporating European influences to create a unique visual language.The findings provide useful insights for both art historians and contemporary practitioners interested in historical materials and sustainable approaches.
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OBJECTIVES OF THE STUDY
1. Identify and examine the tools, colors, and materials used by Mughal miniature painters throughout their reigns. 
2. Examine technical procedures like outlining, shading, burnishing, and color application in Mughal ateliers (karkhanas).
3. Investigate how artistic techniques from Persian, Indian, and European traditions were incorporated into the Mughal style. 
4. Identify the collaborative structure and duties of craftspeople in the Mughal imperial workshop system. 
METHODOLOGY
This qualitative study takes a descriptiveanalytical method.The research is based on a detailed textual examination of conventional practices documented in Mughal painting manuals, historical narratives, and artist treatises.A comparative approach is used to identify the Persian and Indian effects on procedures and materials.Secondary sources, such as scholarly publications and journals, were used to get contextual and historical insight.Although primary archive documents were unavailable for direct citation, verifiable secondary sources give corroborative references to back up the original descriptive content.
 DESCRIPTION AND ANALYSIS
I. TECHNIQUES
The techniques used by the Mughal artists had been developed in a long time, both in India and in Persia (Beach, 2011). After taking the best techniques and tools from both these schools, the Mughal school artists produced best results. Many of the colours were introduced for the first time and under Western influences some new techniques such as nim-qalam were developed.
The imperial Mughal albums followed the traditions of the Timurids and Turkomans before them and of their contemporaries, the Safavids and the Ottomans, in combining paintings and drawings (Goswamy, 2012). These pages were refurbished and mounted in richly illuminated margins and then bound with the finest stamped leather or lacquer cover.
1. 1: Apprenticeship Training System 
In Indian art, the apprenticeship system was employed. The craftsmen usually transferred their knowledge to their sons or close relatives, but rarely to anyone outside the family. In Akbar's school of painting, such an attitude was discouraged and anyone having the talent was brought forward (Verma, 1993). The training usually began at an early age by getting acquainted with the tools and materials and by copying out a graded series of patterns, especially designed for the instruction. These patterns were like the alphabets of the craft and no apprentice was allowed to attempt the more difficult exercises until he was quite proficient in the preceding ones (Grabar, 1987; Arnold, 2000). The pupil had to be so conversant with these so that when only the name was communicated, he was able to draw them. When the pupil became perfect in each portion, the next step was to combine these and make up a finished design. In West, people might think that constant repetition destroys the inventiveness of the artist and produces rather copying machines, but the Eastern artists have proved to be quite contrary. The standard for artistic qualification was not talent but trained craftsmanship, perfect control of eye and hand and the technical ability to repeat the same exercises day after day for several years (Brend,  2004).
1.2: Graded Exercises
1.2.1. Spiral (painchak ), First exercise was that of), as curves were considered easiest to execute rather than straight lines. 
1.2.2. Triangle (tribhuj No. 2), The second was the triangle .
1.2.3. Square (chaturbhuj No. 3), then came the square. 
1.2.4. Arrow (tir No. 4 and 5), after this he practiced the figure of the arrow (tir No.4) which he first made from below upwards and then in the reverse direction (No. 5). 
1.2.5. Bow (kaman No. 6), this was followed by the bow (kaman. No. 6), a combination of straight and curved lines.
After the first six exercises came the transition from inanimate to animate objects, as the next exercise is- 
1.2.6. Double fish (No. 7), the curious double fish.
1.2.7. Horse (No. 8), then comes the horse shape. 
1.2.8. Deer (No. 11), followed by the deer . 
1.2.9. Birds (No. 12 & 13, Chinese-based); and then two birds (No. 12 & No./13). The birds are rather based on Chinese models. 
1.2.10. Architecture (Imarat No. 14), It was followed by architecture .
1.2.11. Flower studies (Nos. 15–17).  
1.2.12. Geometric traceries (No. 18),  and the final and the most advanced form were that of human beings. (Brown, 1981;  Beach, 1987).
 1.3 : Additional Technical Training
Besides this the student was taught other technical processes such as the burnishing of paper with a piece of agate, tracing, out-lining and colouring The paper stencils of famous Safavid paintings were used by the Indian artists as their guidelines for practicing. The colour scheme was usually left to the taste of the pupil but sometimes even colours were either written upon the drawing of each part of small dabs of the local colour was found on the drawing used for tracing.
1.4: Painting Process
Step-by-step procedure
The master artists took great care in selecting their paper. It was then handed over to the apprentices for Banishing.
1.4.1. Burnishing
The process of smoothening a rough paper is called burnishing. The paper was brought to enamel-like condition. It was placed on a smooth plank or stone surface with its face downwards and then rubbed with a piece of agate. Usually the paper was placed face downwards on a plank of chestnut-wood of even grain and rubbed with a crystal egg' weighing about half-a-pound. This process of rubbing and polishing made the paper as shinning and glossy as a glass. At times the paper was rubbed with soap and the white of an egg.
1.4.2. Sketch
The master made a rough sketch of his design or painting on an inferior piece of paper and then handed it over to his student for tracing. The sketch was made with a piece of charcoal or a specially prepared pencil called 'Lekhni."
1.4.3. Tracing
The student placed the drawing beneath a sheath of transparent deer skin (charba) and pricked the Charba along the out-lines, of the drawing with a metal point. The stencil was placed on top of the polished paper and pounced with charcoal dust. This left a dotted out-line of the drawing on the paper. The first outline on the burnished paper was made with Indian red (Gairika) which being unmixed with gum or similar adhesive could be easily removed, if any corrections were to be made.
1.4.4. Out-lining
Over the red out-lines, the artist made his more finished drawing by means of a black outline with ink and brush (qalam). He made corrections in the drawing while outlining in black ink. If still there were any further corrections to be made then that was only possible by covering it with white paint. Black was important in Mughal as well as Persian paintings for outlining and as a colour too.

1.4.5. Coloring
After the master was satisfied with his drawings, he started to fill his miniature with colours. First of all, he applied a thin coat of white colour over the entire surface of the paper, under which the black out-line was faintly visible.
The next stage was that of coloring (rang amezi). First he used the secondary colours or mixed colours, followed by white and then by yellow. Next the combinations of red (gulabi) were added and the whole painting was outlined again. The last colour to be added was gold.
The outlining was sometimes done throughout in a dark neutral tint, but many of the Akbari artists demarcated each colour with a much lower shade of the same pigment, as a deep red outline was used for pink, indigo or ultramarine for blue and so forth. Painting in gold is a very delicate process. The gold leaf was obtained by beating the gold Fragments of gold were pounded with sand in a mortar until it transformed into a fine dust. This dust was washed to remove the sand. The pounded gold was then applied to the paper with glue. When dry. it was burnished with the tusk of a boar. The Mughal technique can be described as tempera as its colours need to be mixed and diluted and it can also be described as souache.
1.4.6. Burnishing
When the painting was complete, it was burnished again. This time the miniature was laid with its face down, on a smooth surface and the polished agate was applied only to the reverse side of the paper. No final coat of varnish was applied as some writers have suggested.
In sketching, especially in portraiture, the first white priming was often omitted and the painting was made directly on the surface of the paper.
1.5: SPECIALIZED TECHNIQUES
1.5.1. Garah
One style of painting in which parts of the miniature were encrusted with real seed pearls, flakes of precious stones, etc is known as garah. For example. azunte was used for deep strong blue in Mughal and Indian miniatures (Seyller, 2000) .
1.5.2. Siyahi qalam
The painting was executed in ink (Siyahi) outline, applied with a brush (Qalam). Little or no colour was used. This style was brought directly from Persia (Losty & Roy, 2012).
1.5.3. Nim qalam
In this technique discovered by Basawan, black ink was applied with an extremely fine brush and these drawings were sometimes highlighted with colour washes. The had the same effect as western engravings.
1.5.6. Abina
This process was used for sketching without the use of colour. A sketch was drawn on the paper with a brush loaded with water only. When the water dried, it left a water mark impression as a guide for the painting.
The Kashmiri painters allowed the water to stand untilit had completely evaporated, leaving a slight sediment, which they used as a background tint to the profile of the subject. It left a faint but charming contrast between the subject and the ground.
1.5.7. Sizing
During Akbar's reign good quality paper of suitable size was not easily available. The artists were therefore forced to join several pieces together before the perfect size was obtained. The pieces were added skillfully at the sides or at the end. Avoiding joints across the middle of the picture. The joints were hardly visible after the priming and burnishing, in the finished painting.
1.5.8. Border designing
After the miniature or the "taswir" was completed, a mount and a border design were added to it by experts. The mounted or 'Vasilgar1' trimmed the irregular edges of the thin miniature paper and then mounted it on a stouter board. The miniatures were often placed slightly to one side rather than the center, which is a Persian influence.
The Naqshnavis or the Persian, who painted the patterns on the mount, designed the border on a system of pre-arranged lines and spaces. It was a very important part of the work of art as a whole(Kumar, 2018) . Immediately next to the "taswir" is a narrow band of black and white ruled lines called "Jadval" or "Khat." The various designs painted in these borders have special names.
2. TOOLS 
2.1. Papers Used	
The support or the paper used received special attention of the artist who had a good knowledge of the qualities of paper. At first, it was imported from Persia, but later factories were set up in India. Persian Papers known as 'Irani" and " Ispahani" were preferred by the artists. In India the different kinds of papers used were:-
I.	Bansaha or Bhansi: It was made from crushed bamboo.
II.	Tatha or tat: It was made from jute or rice.
III.	Tulat: It was made of tula or cotton.
IV.	Sanni: It was made of flax.
V.	Harriri: It is a silk paper known as ‘Reshmi’ and has the defect of cracking in the course of time.
Silk and vellum were scarcely used due to religious apprehensions. Muslim men avoided coming into contact with products of silk, whereas vellum, which was made of calf skin, was unacceptable to the Hindus (Binney, 1973) .
2.2. BRUSHES
Brush quality played a vital role in the finesse of the work of Mughal artists. Brush was called 'qalam."
squirrel tail brushes
These brushes were made from the downy hair on the tails of young grey squirrels, locally known as "galairi." These are found abundantly in trees in Punjab. The squirrel was released after removing its tail, of which the artist always kept a bundle with him for use as required. These brushes were used for fine work. The worn out brushes were kept for finer work.

2.3. Medium brushes
These were made of hair obtained from the underside of a goat or a mongoose.
Large brushes
The large brushes for coarse work were made from the hair inside the ears of calves.
3: MATERIALS AND PIGMENTS
	1
	Black Ink (Siyahi)

	From soot mixed with gum Arabic


	2
	Blues

	· Azurite: deep blue ore (Hungary)
· Lapis Lazuli: imported from Afghanistan
· Indigo (Nil): local vegetable dye


	3
	Reds

	· Red Ochre (Geru), Indian Red (Hurmachi): iron oxide (Jabalpur)
· Lake: from lac insect (shellac)
· Kirmis: from Coccus Indicus (Persia)


	4
	Yellows

	· Almond, Chrome Yellow, Yellow Ochre: from Multani mitti (Punjab)
· Indian Yellow (Peori): euxanthonate of magnesium
· Orpiment (Hartal): sulphide of arsenic
· Naqli Peori: from dhak flower (Butea frondosa)


	5
	Greens

	· Emerald Green (Jungle): from verdigris
· Watermelon Green (Tarebuzi): from Phaseolus Mungo
· Terre Verte (Sang Sabz): ferrous oxide silicate


	6
	Purples

	· Indigo + Vermillion
· Dark Aubergine: lampblack + hormizi (Hormuz)


	7
	White

	· White lead or creosote (Kashghar)


	8
	Gold

	· From Panna Gold Mines
· Size made by boiling gum and sugar


	9
	Gum Arabic

	· Babul: fine crystal gum (for colour mixing)
· Katila: coarse (for priming)
Babul: A fine quality in crystal form. It was used for mixing with colours.
	Katila: Coarser grade used for priming the surface ready for painting.


	10
	Resin

	· From Neem tree (Melia Azadirachta)


	11
	Glue (Vajra-lepa or Sares)

	· Made from buffalo hide or fish
It was made of fresh buffalo hide boiled in water until it assumed the consistency of butter. It was then rolled into balls and dried to preserve. When required it was dissolved in hot water. Fish glue was also prepared similarly


	Medium Preparation
Gum + sugar + water (boiled)




2.5. Some Other Materials
Tools for Drawing and Tracing
· Pouncer: bag with charcoal dust
· Charba: transparent deer/gazelle skin
· Lekhni: pencil from Indian red and cow dung
Charcoal Stick: burnt wood 
SUBJECT MATTER
The subject matter of Mughal paintings were battles, court processions. Portraiture, festivals, natural scenes, animals, dreams, important events in the lives of the Mughals, etc.
PRESERVATION
The delicate miniatures need to be protected from abrasion or decay, which is not an easy tasjc. Their delicate nature makes it almost essential that each miniature should be kept under glass. It may be placed between two glass sheets and sealed up with an adhesive tape. Different climates may demand modification or alteration of such a simple method, but it has been found generally satisfactory If these miniatures are retained in a book, the constant turning over of the folios rubs and wears the surface no matter how well protected, and the painting suffers according.
Significance of the Study:
This research delves into the painstaking craftsmanship of Mughal miniature artists, demonstrating how imperial sponsorship, regional skills, and crosscultural trade developed a distinct art form.By recording the exact tools, materials, and artistic protocols employed in the ateliers, this effort helps to preserve traditional art knowledge and its importance in art history, conservation, and education.The study also bridges gaps in understanding the internal mechanics of the Mughal painting technique, which are frequently underrepresented in official academia.
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