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 The Harappan civilization of the third and early second millennium BCE was spread 

over a vast area of 1,00,000 sq. km from Afghanistan in the north to Kathiawad in the south 

and from the Makran coast in the west to Haryana in the east. There were various 

physiographic zones within this vast area. These included the Hakra valley, the Indus valley, 

the Kacchi plain, the Ghaggar valley in the Sutlej-Yamuna Divide, the Rann of Kutch, 

Kathiawad, Makran coast and Badakshan in northern Afghanistan. 

 The cultural sequence of Harappa revealed by excavations of the site of Harappa by 

the Harappan Archaeological Research Project (1998-2000) servers as a yardstick for 

comprehending the temporal aspect of this civilization. The sequence is as follows: 

Period 1 - Ravi Hakra Phase 3300-2800 BC 

Period 2 - Early Harappan 2800-2600 BC 

Period 3 - Mature Harappan 2600-1900 BC 

Period 4 - Transition between Mature and Late Harappan 1900-1800 BC 

Period 5 - Late Harappan 1800-1300 BC 
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 The term Mature Harappan refers, specifically to the development of urban centres, 

external and internal trade, usage of writing, technological developments etc. this term is 

distinctive from Early Harappan and also Late Harappan. The former refers to the formative 

phase of the civilization and the latter to the period following the decline of cities, the 

termination of writing, crafts and maritime trade. 

 The aspect that seeks to be analyzed is the plant economy of the Harappan in the 

specific region of the Sutlej - Yamuna Divide which encompasses the present day States of 

Punjab, Haryana and Western Uttar Pradesh. The analysis will be based on the study of 

botanical remains recovered from sites is this region which include Rohira and Mahorana in 

the Sangrur district of Punjab and Sanghol in the Fatehgarh Sahib district of Punjab; and in 

Haryana at the sites of Banawali, Balu and Daulatpur located in the districts of Fatehabad, 

Kaithal and Kurukshatra respectively; and in Uttar Pradesh at the sites of Alamgirpur in 

Meerut district and Hulas in Saharanpur District. 

 The aim of the paper is to reconstruct the agriculture strategy for the Early, Mature 

and Late Harappan periods of occupation in the specified area. In Punjab, Rohira yielded 

botanical finds from the Early and Mature Harappan levels (Saraswal 1986, 1988). There was 

reported presence of dwarf wheat (T.Sphaeroccum), emmer wheat (T.Diocuum), barley 

(Hordeum Vulgar L.) and jowar millet (Sorghum Vulgar L.) from the Early Harappan levels. 

The Harappan period yielded evidence of dwarf wheat (T.Sphaeroccum) hulled- barley 

(Hordeum Vulgar L. six rowed) and naked barley (Hordeum Vulgar L. var. nudum- six 

rowed). From both the levels at Rohira was also found evidence of lentil (Lens culinaris) and 
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horse gram (Dolichos biflorus). Fenugreek was also found in the Harappan level. Apart from 

cereals and pulses the site of Rohira also yielded evidence of fruits and flowers. Amongst 

these are grape (vitis vinifera), jujube or ber (Ziziphus sp.) and the flower Parijat (Nyctanthes 

arbor-tristis) and henna (Lawsonia intermis). Fruits are found from the Early Harappan level 

onwards.  

 Mahorana is another site in the Sangrur district of Punjab which is located at a short 

distance from Rohira. Food grains from this site have been recovered from Period 1A and 1B 

(C. 2300-1900 BC). These include carbonised food remains and grains and seeds comprising 

of cereals and leguminous crops such as lentil and hyacinth bean and also grape seeds have 

been recovered from the site (Saraswat 2005). The cereals included dwarf wheat (T. 

sphaeroccum), club wheat (T.Compactum host), Emmer wheat (T. dioccum) and hulled barley 

(H.vulgare L.) and naked barley (H.vulgara L. nudum). The evidence of hyacinth bean at 

Mahorana, according to Srivastava (2005:101) is the earliest so far recovered in India. 

Cultivation of grapevines in this region suggests that the Harappans in Punjab were a stable 

community producing more than cereals and pulses crops (Saraswat 1990-91).  

 Sanghol, a late Harappan site has yielded archaeobotanical evidence of dwarf wheat 

(T. sphaeroccum), bread wheat (T. aestivum), barley (H.vulgara L.), jowar millet (Sorghom 

bicolor) and foxtail millet (Setaria italic). Foxtail millet unique to this area in this period. On 

the other hand jowar millet is reported from the Early Harappan levels at both Rohira and 

Banawali at the Late Harappan level at Hulas. This site also threw up evidence of lentil (Lens 

culinaris), field pea and grass pea (Lathyrus sativus), horse gram (Dolichos biflorus), 
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hyacinth bean (Dolichos purpureus), sesame (Sesamum indicum), linseed (Linnum 

ursitatissimum). At Sanghol were also recorded seeds of lemon, date palm and jujube or ber.  

 From the site of Banawali in Haryana, there is an impressive array of botanical data 

on the exploitation of important plants by the Early Harappans and Harappans in this region. 

From Period I, i.e. Early Harappan the following cereals were identified, i.e. emmer wheat 

(T.dicoccum), dwarf wheat (T. sphaeroccum), bread wheat (T. aestivum), club wheat 

(T.Compactum host), hulled barley (H.vulgare), naked barley (H.vulgara L. nudum) and 

jowar millet (Sorghom bicolor). In Period II (Harappan) emmer wheat was not identified but 

dwarf wheat, bread wheat and club wheat continued along with hulled and naked barley. 

However jowar is not evidenced in this period. Amongst the legumes lentil (Lens culinaris), 

field pea (Pisum sativum), grass pea (Lathyrus sativus), horse gram (Dolichos biflorus), chick 

pea (Cicer aietinium), Sesam (Seasum indicum) and mustard (Brassica juneca) are present. 

Besides, fruits like jujube or ber and date palm were identified. Very importantly, the 

Harappan period of Banawali also yielded the only specimens of pomegranate. Pomegranate 

originated in Persia, Afghanistan and Baluchistan (Candolla 1967: 441). 

 Another Early Harappan and Harappan site in Haryana in Balu. From this site besides 

cereals like hulled barley (Hordeum vulgara) and tow forms of wheat, i.e. dwarf wheat 

(Triticum sphaerococcum) and bread wheat (Triticum aestivum) rice was also reported from 

the Early Harappan level. The cultivation of the above cereals continued into the Harappan 

period. There is also evidence of legumes like horse gram (Dolichos biflorus), green gram 

(Vigna radiate), common vetch (Vicia sativa) in the Early period. However, Egyptian clover 

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 1, 2019

ISSN NO: 2394-2886

Page No: 42



 
 

(Trifolium alexandrinum), field pea (Pisum arvense), chick pea (Cicer aietinium), grass pea 

(Lathyrus sativus) and Sesame (Seasum indicum) are introduced in the Harappan period. One 

of the most important botanical finds from the Mature Harappan period of Balu is garlic 

(Allicum Sativum). The seeds of kakri and kheera (cucumber) have also been recovered from 

here. Balu has also displayed the largest evidence of fruits from the Early Harappan period, 

including musk melon (Cucumis melo) and water melon (Citrullus lanatus). The Mature 

Harappan period yielded broken stone of date and seeds of grape and suggest that these fruits 

were a part of the subsistence economy (IAR 1996-97:201) of its times.  

 At the two considered sites in Western Uttar Pradesh, i.e. Alamgirpur and Hulas 

besides, wheat, both dwarf wheat (T.Sphaeroccum) and bread wheat (T. aestivum), barley 

(H.vulgara) and rice (Oryza Sativa) were reported. The context of rice at Alamgirpur was 

from the Harappan level and at Hulas from the Late Harappan level. The other new cereals 

reported from the sites of Hulas are finger millet (Eleusine Coracana) and oat (Avene Saliva). 

Jowar was also found here. 

An analysis of the archaeobotanical finds from the sites in the Satluj-Yamuna Divide 

indicate that there was a robust agricultural economy prevalent in this region even in the Early 

Harappan period. The Early levels at Rohira and Mahorana in Punjab and Banawali in 

Haryana attest to this. Amongst the cereals cultivated in this period are dwarf wheat 

(T.Sphaeroccum), emmer wheat (T.dicoccum), hulled and naked six-row barley (H.vulgare 

L. & H. vulgar L.var.nudum) and jowar millet (sorghum vulgare L) at Rohira. In the Early 

period at Moharan was also found evidence of club wheat besides dwarf wheat. Banawali’s 
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period-I, i.e. Early Harappan recorded all the above cereals in term of wheat (all varities as at 

Rohira and Mahorana including bread wheat (T.aestivum) and barely as well as jowar millat. 

Amongst the pulses, lentil (Lens cuilinaris) and horsegram (Dolichos biflorus) was reported 

from the Early Harappan levels of both Rohira and Mahorana. From Banawali’s Early 

Harappan period was reported besides lentil and horsegram, filed pea (Pisum sativum var. 

Arvense), grass pea (Lathyrus sativus) and chick pea (Cicer aietinum). At Banawali oilseeds 

like mustard (juncea) and sesame/til (sesamum indicum) were also found. The majority of the 

recovered remains include winter/spring harvested cereals, pulses and oilseeds.  

The dominant grain of the two cereals, wheat and barley, appears to be the latter as is 

indicated by the Birbal Sahni Institute of Palaeobotany (BSIP) repository record. It records 

the absolute count of cereals in Early Harappan Banawali as Barley-61 and wheat-38 

(Pokharia et al. : 448 {Table-4}) ; Balu Early Harappan, Barley-76 and wheat-36 (ibid). The 

BSIPO record also shows a barley dominant count for the site of Kunal, in Harappa. This data 

confirms the Early level high barley count from the site of Harappa. According to Weber 

(2003: 180), at Early Harappa ‘While seeds of wheat occur in nearly as many samples as 

barley, it is evident that barley is the dominant grain. With an average of four more barley 

seeds per liter soil and making up 9 percent mare of a sample, barley was burned more 

frequently and subsequently being preserved in the archaeological record at a higher rate than 

wheat.’ 

Wheat is grown in alluvium soil and needs annual rainfall between 37 and 110 cm. 

The area under study has mostly loamy and sand loamy soil which is suitable for wheat 
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production. Some species like emmer (T. dicoccum) which is hulled wheat was one of the 

first crops to be domesticated in West Asia. Today, it is a relict crop. Its value lies in its ability 

to give good yields and quality of grain even in poor soils and moreover, emmer as hulled 

wheat may be prone to less loss during storage (Fuller and Madellan 2002:332). Emmer has 

been identified at Rohira, Banawali and Kunal in the Early Harappan levels; and at Rohira in 

Harappan period. Another species, i.e. dwarf wheat is highly resistant to drought (Pericval 

1926). This has been found at all the Early, Mature and Late Harappan periods. According to 

Saraswat (1986: 37), ‘dwarf wheat, can adapt under adverse climatic conditions and to the 

soil having low fertility with high percentage of salts. This species can thrive in the areas with 

low precipitation. The dry climate is an added advantage to the pest control of this wheat crop 

which is highly susceptible to the pestiferous infections in humid condition’. Free threshing 

wheats like dwarf wheat, club wheat and bread wheat have seeds that readily separate from 

the chaff during first threshing, which mean they require less processing labour.  

Another prominent cereal that has been identified at all the above mentioned sites is 

barely, including hulled and naked (free threshing) barely. Hulled grains are the primitive 

form of barley and have higher yield. Yields of barley, on the whole are heavier and more 

certain than wheat (Thomas 2003: 418). Naked barleys, while easier to harvest and process, 

are more susceptible to insect attack and parasitic disease. Barley is a quick growing crop and 

does not require plentiful water for growth. It is also frost and drought resistant but requires 

soils that are not overly dry and moderate soil fertility. Wheat has higher fertility requirements 

and moreover requires extremely well prepared seed beds, unlike barley. The two crops, 
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basically have different water, fertilization and bed preparation requirements (with the 

exception of emmer wheat which can grow under severely adverse conditions and to the soil 

having low fertility); and the fact that barley has a competitive nature possibly leads to the 

conclusion that they might have grown in separate fields (Petrie and Bates 2017: 103). The 

two crops, essentially could have been mono-crops. Barley, like wheat occurs at all the sites 

and in all the levels from the Early to the Late Harappan periods.  

According to Saraswat (1986: 37), ‘the cultivation of barley is clearly understood’ and 

explained because of it’s adaptability to extremely dry climate and saline or alkaline 

conditions of soil. Further, barley being tolerant of alkalinity, frost and drought, needs less 

nutritive requirements than wheat. Obviously, it was the most profitable crop of Harappans 

in north-western regions of India’. From the evidence of sites of the Satluj-Yamuna Divide, 

it seems that the potential of this crop was realized by the local cultures even before the 

coming of the Harappans. (Weber 2003: 180). Sites like Banawali and Balu which have a 

higher percentage of barley as compared to wheat in the Early Harappan period, but unlike 

Harappa, barley continues to be the dominant crop in the Mature Harappan period as well 

(Pokharia et al 2014: 449 {fig 3}). Thus, barley was an important and at some sites even the 

dominant crop in both the Early and Mature Harappan period.  

Besides winter grown wheat and barley crops in this region, summer grown, short 

grained crops like millets are also found in this region in the Early period. Sorghum was 

evidenced at Rohira and Banawali. Sorghum also known as jowar can be grown in both Kharif 

and rabi seasons but in India, the Kharif season sorghum is more important. It can be grown 
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in this season with no irrigation. This crop is both drought-and-heat tolerant; well suited to a 

wide range of soils and taken minimum days to mature. In the total crop assemblage of Early 

Harappan period at Banawali sorghum constitutes 3 percent (ibid: 445). And at Rohira, it 

constitutes a larger share in the total crop assemblage, i.e. 20 percent (ibid: 448 {Table-3}). 

Scholarly attention is more focused on Harappan and Late Harappan Gujarat for the adoption 

of African millets. However, there is emerging evidence of millets like sorghum, as well as 

Lablab (hyacinth bean) in the Harappan Punjab at sites like Mahorana and Rohira. The 

presence of the hyacinth bean at Mahorana is the earliest so far recovered in India, according 

to Srivastava (2005: 101) hyacinth bean is an important multipurpose leguminoces crop used 

as pulse, vegetable and forage. In south India, this bean supplies a considerable portion of the 

protein of the daily diet of the rural population (Shruti 2008: 2). It is suitable for the kharif 

season and it is also a drought tolerant crop (ibid). It is remarkably adaptable and can thrive 

under diverse conditions. Millets, essentially are well suited to a wide range of soils, require 

low rainfall and minimum days to mature (Pokharia et al. 2014: 444). They have good 

nutritional and fodder value.  

The other winter/spring harvested crops represented in samples from the Early levels 

at the sites of Banawali are lentil (Lens culinaris), grass pea (Lathyrus sativus), field pea 

(Pisum sativcm), chick pea (cicer aietinum), mustard (Brassica juncea) and linseed (Linum 

usitatissiumm). And amongst the summer/autumn harvested crops are horsegram (Dolichos 

uniflorum) and sesame (Sesamum indicum) and rice (oryze sative). Rabi crops like lentil have 

also been found in Early levels at Rohira and Mahorana in Punjab and Balu in Haryana.  
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In the Harappan period, too, mixed agriculture is practiced in this region with a 

dominance of large grained cereals as compared to millets. However in the Late Harappan 

there is greater representation of millets in the overall crop assemblage of Sanghol and Hulas, 

both sites recording jowar and at Sanghol was also found foxtail millet (Setaria italic) in the 

Late Harappan period. In the Harappan period amongst the varieties of wheat, emmer wheat 

however, is not represented in the cereal samples. Other than at the site of Rohira and 

Mahorana, this variety of wheat is not found to be growing in this region. Instead free 

threshing wheats like dwarf, club and bread wheat were grown. According to Saraswat and 

Pokharia (2003: 124), ‘it is perplexing on archaeological grounds to understand the 

subsequent practical extinction of emmer wheat in the development and expansion of 

Harappan agriculture, from the Indus region upto Haryana and Punjab.’ Barley, including 

hulled and naked barley continues to be cultivated in the Harappan period in the Satluj-

Yamuna Divide.  

Wheats and barley are the main cereals being cultivated in the Harappan period 

archaeobotanical data from the site of Harappa Weber’s (2003) study indicates that in the 

earliest occupation, barley is the dominant grain but in the Harappan period wheat becomes 

the most common species at Harappa. Finally, in the Late period, wheat declines and barley 

once again becomes the dominant cereal. For some sites for which data is available, it is found 

that this is not necessarily the trend further east. The Birbal Sahni Institute of Palaeobotany 

(BSIP) repository recorded the absolute count of cereals recovered from Banawali as: Barley-

61 and wheat-49 in the Mature Harappan period (2500-2000 BC). An almost similar count 
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was recorded for the Early period (Pohari et al 2014: 448 {Table-4}). AT the site of Balu, 

there is a remarkably high count of barley in the Harappan period as compared to wheat (ibid). 

Similarly at Mahorana (2100-1900 BC) in Punjab the cereal count on the basis of BSIP 

repository recorded: Barley-39; wheat-8. That is the representation of barley was five times 

more than wheat at Mahorana; and at Balu, barley representation was nine times that of wheat 

in the Mature Harappan period. Here I would like to bring in two sites, not mentioned earlier 

but since they are situated in our region of study they are important to mention, in the context 

of the above discussion. One is the site of Masudpur VII (Petrie and Bates 2017: 105-108) 

situated close to the Indus city of Rakhigarhi in Haryana. The site was occupied in the Early, 

Mature and Late Harappan periods. In the Early period two species dominated, i.e. wheat and 

sawa millet. In the mature period two crops again dominated, i.e. barley and millet. In the 

later period there is more emphasis on summer crops, particularly millets. The other site lying 

in the vicinity of the former is Masudpur I (Ibid: 108-109). This site was occupied in the 

Mature Harappan period and again reflects a preponderance of barley amongst the winter 

crops and millets in the summer crops. Interestingly, there is evidence of another cereal, i.e. 

rice at Banawali, Balu and Masudpur I (though rice was not attested at Masudpur VII). 

According to Petrie and Bates (ibid: 109), ‘the drier summer conditions suggested by the 

analysis of the weeds at Masudpur I would suggest that the main cropping of Oyza sp. at the 

site was of a native, non-paddy, rice species, perhaps a proto-indica. However, rice as a cereal 

does not predominately figure in the Harappan agricultural pattern and according to Fuller 

and Madella (2002: 337) it, ‘indicates that there must have existed aspects of the agricultural 

traditions and organization of Harappan civilization which prevented the adoption of rice, 
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systems of irrigation, tillage and seasonal labour could all have operated against the spread 

of rice. Or less tangible cultural food values may have been involved’. It is also possible that 

places like Banawali and Balu where a very high count of rice was recorded by BSIP 

(Pokharia et al.: 448 {Table 4}) could have been sending rice supplies to Harappan cities.  

The most common crops/plants recovered at the sites are cereals, followed by pulses 

and then by oilseeds and fiber plants. This is the pattern applying for all the periods. This 

pattern may be due to the fact that , ‘plants that are crushed for juice or oil, dried for later use, 

or species consumed in fresh state such as roots, green, fruits and nuts are less likely to be 

preserved than seeds plants that are parched, cooked, or processed in close proximity to fires’ 

(Weber 2003: 180). 

Cereals do not contain all the nutrients required by the human body. Pulses or legumes 

and oil are important for supplying protein and carbohydrates. Various legumes including 

lentils, peas and gram have been reported from the sites in this area. Lentil are grown 

throughout from the Early to the Late period. Field pea and grass pea are also reported at 

some of the sites like Banawali, Alamgirpur, Balu, Sanghol and Hulas. Chick pea is found 

from Banawali in the Early and Mature Harappan levels. Banawali also recorded evidence of 

sesame and linseed in the Early levels; and sesame and mustard in the Harappan period. In 

this period evidence of cultivation of cotton was also found. Other cultivated plants include 

fenugreek and garlic (Harappan levels of Banawali and Rohira reported evidence of 

fenugreek and at Balu in the Harappan levels garlic was found). Thus a mix of kharif and rabi 

assemblage was apparent in the Early Harappan period. However, amongst the cereals unlike 
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the site of Harappa (Weber 2003) barley continue to be the more dominant crop as compared 

to wheat as indicated by the absolute count of cereals by Pokharia et al (2014: 448 and 450 

{Table 4 and Fig. 4}) for the sites of Banawali, Mahorana, Rohira (here the count is the same 

for wheat and Barley) and Balu. There is also a more diverse representation of kharif crops 

like rice, green gram and cotton at a site like Banawali. But needs to be reiterated that crop 

assemblage is not the same across the sites but there are variations amongst the sites, like at 

Balu we find, besides the rabi grown barley and wheat, a numerically profuse record of rice 

(ibid: 448). Rice has been recorded at only a few sites in this region. Madella and Fullers 

argument as mentioned earlier needs to be recalled here. It is possible that millets were grown 

as mixed intercrops (Petrie and Bates 2017: 203) Exploitation of pulses though relatively 

limited, but their presence suggests possible intercropping of winter pulses with barley, wheat 

or both (ibid). 

Another aspect that needs to be brought forth here is arboriculture. The practice of 

arboriculture is evident from the Early to the Late Harappan in this geographical area. The 

evidence of grapes (vitis vinifera) comes from Early Harappan levels of Rohira and Mahorana 

and continued in the Harappan levels of Rohira; and was also found in this period at Balu. 

Tamerind (tamarindus indica) and jamun (syzgium comini) came from the Early and 

Harappan period of Banawali. Jujube or ber (Ziziphus sp.) is also recovered from Rohira and 

Banawali. As is date palm, from the Early levels of Rohira and Banawali and Harappan levels 

of Balu and Banawali. Harappan period of Banawali yielded specimens of pomegranate and 

orange (citrus sp.). Muskmelon, watermelon and cucumber were cultivated during the Early 
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period of Balu. The evidence of fruits continue in the Late Harappan period with Sanghol 

yielding lemon seeds and ber. According to Wright (2010: 206-207), ‘arboriculture would 

have necessitated careful planning. Parcels of land exclusively for the fruit trees would have 

to set aside and managed. And this further, would have entailed new forms of labour 

organization that differed from that employed at large tracts for the growth of wheat, barley 

and millets.’  

Thomas (2003) has argued that integrated farming systems, in which several forms of 

food production, including multi-cropping were used which buffered environment hazards by 

increasing productivity and extending it over long periods was adopted by the Early 

Harappans and continued to be used in the urbanization period. Though Thomas is referring 

to the Bannu Basin, the same hold true for the Satluj-Yamuna Divide, where ‘risk 

management strategies (ibid: 397) were applied in the field of agriculture from the Early 

Harappan and continuing into the Harappan as well as the Late Harappan periods. The 

agricultural strategy in this region involved sequential multi-cropping and intercropping. 

Multi-cropping refers to growing crops in multiple seasons and to growing more than one 

crop in a single season (Gallaher 2009: 255). Intercropping refers to growing two or more 

crops at the same time. Importantly, as Petrie and Bates (2017: 84) point out, ‘Sequential 

multi-cropping and intercropping are not mutually exclusive, and can both be practiced as 

part of an overarching strategy, provided due attention is paid to soil fertility, growth habits 

and the like’. Sequential multi-cropping in the Satluj-Yamuna Divide involved dominant 

winter mono-crop of wheat and barley (with barley dominating over wheat at sites like at 
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Balu, Mahorana, Banawali and Rohira) and with the intercropping of millets and pulses. The 

presence of annual pulse species like lentils and hyacinth bean, grass pea, field pea, chick pea 

‘indicate some type of row or strip intercropping, alongside crops such as wheat and barley 

which share similar growth requirements, as the pulses would not require separate parcels of 

land year round and are advantageous to the growing of cereals as they enrich the soil with 

nitrogen (Petrie and Bates 2017: 94). There is also presence of kharif crops like millets 

(Sorghum, setaria), pulses (horsegram), oilseeds (mustard and linseed) and cereals like rice 

at some sites along with rabi crops. Thus, there is the evidence for the use of complex and 

sequential multi-cropping pattern, involving the exploitation of winter and summer crops in 

the periods, before, during and after the Harappan urban phase in the region of the Satluj-

Yamuna Divide. 
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