Dating adoption and intensification of food-crops: insights from 4MSR (Binjor), an Indus (Harappan) site in north-western India
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Table S1 List of charred crop remains and weed & wild taxa recovered from Harappan phases (Early phase, Transitional phase, Mature phase) at 4MSR, NW India.
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Figure S3 Layout of trenches N00, S20E10, N10E10 and W30 at 4MSR showing relative location of some of the sample collected (in red) and analyzed.

Table S1 List of charred crop remains and weed & wild taxa recovered from Harappan phases (Early phase, Transitional phase, Mature phase) at 4MSR, NW India.
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Table S2 Absolute counts, Ubiquity and Diversity index of crops, weeds and wild taxa from different cultural phases at 4MSR, NW India.
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Table S3 Density of crops taxa per ten litre of soil sediment from different cultural phases at 4MSR, NW India.
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Figure S1 Layout of trench N60E10 at 4MSR showing relative location of some of the sample collected (in red) and analyzed.
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Figure S2 Stratigraphy of trenches E10, E20, N10W10, N10E10 and S10E10 at 4MSR showing relative location of some of the sample collected (in red) and analyzed.
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Figure S3 Layout of trenches N00, S20E10, N10E10 and W30 at 4MSR showing relative location of some of the sample collected (in red) and analyzed.
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S. No.  Taxa

Absolute 

counts

present in 

samples

Ubiquity

Diversity 

Index

Absolute 

counts

present in 

samples

Ubiquity

Diversity 

Index

Absolute 

counts

present in 

samples

Ubiquity

Diversity 

Index

Crop Taxa

1 Hordeum vulgare 84 11 84.62 0.16 264 32 100.00 0.13 413 82 73.87 0.13

2 Hordeum spikelet/rachis 3 3 23.08 0.03 0 0 0.00 0.00 1 1 0.90 0.00

3 Triticum aestivum/durum 5 2 15.38 0.04 50 14 43.75 0.05 89 43 38.74 0.05

4 Triticum sphaerococcum  0 0 0.00 0.00 0 0 0.00 0.00 3 3 2.70 0.00

5 Triticum dicoccum 0 0 0.00 0.00 2 2 6.25 0.00 5 4 3.60 0.01

6 Oryza sativa 0 0 0.00 0.00 2 2 6.25 0.00 1 1 0.90 0.00

7 Setaria sp. 0 0 0.00 0.00 4 2 6.25 0.01 113 14 12.61 0.06

8 Pisum arvense 7 1 7.69 0.05 21 3 9.38 0.02 15 9 8.11 0.01

9 Lens culinaris 6 1 7.69 0.05 6 4 12.50 0.01 16 12 10.81 0.01

10 Vigna sp.  1 1 7.69 0.01 12 5 15.63 0.02 28 14 12.61 0.02

11 Vigna unguiculata 0 0 0.00 0.00 2 2 6.25 0.00 1 1 0.90 0.00

12 Cicer arietinum 0 0 0.00 0.00 0 0 0.00 0.00 16 2 1.80 0.01

13 Lathyrus sativus 2 1 7.69 0.02 9 6 18.75 0.01 16 9 8.11 0.01

14 Gossypium sp. 1 0 0.00 0.01 46 10 31.25 0.04 301 22 19.82 0.11

15 Linum usitatissimum 0 0 0.00 0.00 13 7 21.88 0.02 27 10 9.01 0.02

16 Sesamum indicum 0 0 0.00 0.00 7 4 12.50 0.01 6 4 3.60 0.01

17 Juglans regia 0 0 0.00 0.00 0 0 0.00 0.00 34 1 0.90 0.03

18 Vitis sp. 1 1 7.69 0.01 0 0 0.00 0.00 0 0 0.00 0.00

Early Harappan Phase Mature Harappan Phase

Sample =13 Sample =111 Sample =32

Transitional Phase
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Weed & wild taxa

19 Lathyrus aphaca 2 1 7.69 0.02 0 0 0.00 0.00 0 0 0.00 0.00

20 Vicia sativa/hirsuta 55 2 15.38 0.16 735 20 62.50 0.16 362 40 36.04 0.12

21 Medicago sp. 0 0 0.00 0.00 15 4 12.50 0.02 42 14 12.61 0.03

22 Trigonella occulta 0 0 0.00 0.00 1 1 3.13 0.00 0 0 0.00 0.00

23 Indigofera linifolia 0 0 0.00 0.00 0 0 0.00 0.00 2 2 1.80 0.00

24 Indigofera sp. 0 0 0.00 0.00 2 1 3.13 0.00 2 2 1.80 0.00

25 Desmodium sp. 0 0 0.00 0.00 0 0 0.00 0.00 1 1 0.90 0.00

26 Lespedeza sp. 0 0 0.00 0.00 1 1 3.13 0.00 0 0 0.00 0.00

27 Acacia sp.  1 1 7.69 0.01 10 6 18.75 0.01 58 17 15.32 0.04

28 Polygonum sp. 1 1 7.69 0.01 50 10 31.25 0.05 68 19 17.12 0.04

29 Rumex dentatus 0 0 0.00 0.00 30 7 21.88 0.03 15 3 2.70 0.01

30 Polygonaceae 0 0 0.00 0.00 16 4 12.50 0.02 14 4 3.60 0.01

31 Scirpus sp. 1 1 7.69 0.01 60 13 40.63 0.05 310 39 35.14 0.11

32 Scleria sp. 0 0 0.00 0.00 91 4 12.50 0.07 185 25 22.52 0.08

33 Eleocharis sp. 0 0 0.00 0.00 0 0 0.00 0.00 3 2 1.80 0.00

34 Cyperaceae 1 1 7.69 0.01 11 3 9.38 0.01 7 2 1.80 0.01

35 Cheno/Ams (?) 0 0 0.00 0.00 49 7 21.88 0.05 69 15 13.51 0.04

36 Trianthema triquetra 0 0 0.00 0.00 1 1 3.13 0.00 3 3 2.70 0.00

37 Zaleya sp. 0 0 0.00 0.00 5 4 12.50 0.01 57 14 12.61 0.04

38 Aegilops sp. 1 1 7.69 0.01 0 0 0.00 0.00 0 0 0.00 0.00

39 Andropogon sp. 0 0 0.00 0.00 1 1 3.13 0.00 22 13 11.71 0.02

40 Ipomoea sp. 0 0 0.00 0.00 2 2 6.25 0.00 0 0 0.00 0.00

41 Phyllanthus sp. 0 0 0.00 0.00 1 1 3.13 0.00 0 0 0.00 0.00

42 Cannabis sp. 0 0 0.00 0.00 0 0 0.00 0.00 1 1 0.90 0.00

43 Ziziphus sp. 23 5 38.46 0.11 99 13 40.63 0.07 187 35 31.53 0.08

Total=

195 0.7 1618 0.9 2493 1
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S. No.  Taxa

Absolute 

counts (n)

Sediment 
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Vol. (L)

Density/10L 
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counts
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Vol. (L)

Density/10L 
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Crop Taxa

1 Hordeum vulgare 87.0 0.88 264.0 1.45 414.0 0.96

2 Triticum aestivum/durum 5.0 0.05 50.0 0.27 89.0 0.21

3 Triticum sphaerococcum  0.0 0.00 0.0 0.00 3.0 0.01

4 Triticum dicoccum 0.0 0.00 2.0 0.01 5.0 0.01

5 Oryza sativa 0.0 0.00 2.0 0.01 1.0 0.00

6 Setaria sp. 0.0 0.00 4.0 0.02 113.0 0.26

Total Cereals 92.0 0.93 322.0 1.76 625.0 1.45

7 Pisum arvense 7.0 0.07 21.0 0.12 15.0 0.03

8 Lens culinaris 6.0 0.06 6.0 0.03 16.0 0.04

9 Vigna sp.  1.0 0.01 12.0 0.07 28.0 0.07

10 Vigna unguiculata 0.0 0.00 2.0 0.01 1.0 0.00

11 Cicer arietinum 0.0 0.00 0.0 0.00 16.0 0.04

12 Lathyrus sativus 2.0 0.02 9.0 0.05 16.0 0.04

Total Pulses 16.0 0.16 50.0 0.27 92.0 0.21

13 Gossypium sp. 1.0 0.01 46.0 0.25 301.0 0.70

14 Linum usitatissimum 0.0 0.00 13.0 0.07 27.0 0.06

15 Sesamum indicum 0.0 0.00 7.0 0.04 6.0 0.01

Total Oil & Fibre crops 1.0 0.01 66.0 0.36 334.0 0.78

16 Juglans regia 0.0 0.00 0.0 0.00 34.0 0.08

17 Vitis sp. 1.0 0.01 0.0 0.00 0.0 0.00

Total Fruits 1.0 0.01 0.0 0.00 34.0 0.08

Early Phase Transitional Phase Mature Phase
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No. of Samples 1 2 3 4 5 6 7 8 9 10 11 12 13

Trench N60E10 N60E10 N60E10 N60E10 S30W50 S30 N30W10 W20 S30 S20W40 N10E00 S10E10 S30W40

Qdt.No. I II IV IV III III II II III IV III II I

Layer 3 3 3 3 10 9 9 8 8 8 7 7 7

Avg Depth (msl) 153.15 153.15 153.33 153.35 150.91 152.51 153.60 155.82 155.18 152.29 156.46 156.84 152.71

/Litres soil floated

Total=7122 L 

soil

140 25 310 90 50 50 50 50 50 50 50 25 50

Contex

Pit1 Pit 3 Stratified Layer Pit 1 Stratified LayerStratified LayerStratified LayerStratified LayerStratified LayerStratified LayerStratified Layer Pit 4 Stratified Layer

S.No. Crop Taxa Family Early Phase

1 Hordeum vulgare

7

1 1 2 1 9 2 1 31 6 20 2 1 84

2 Hordeum spikelet/rachis 1 1 1 3

3 Triticum aestivum/durum 4 1 5

4 Triticum sphaerococcum  0

5 Triticum dicoccum 0

6 Oryza sativa 0

7 Setaria sp. 0

8 Pisum arvense 7 7

9 Lens culinaris 6 6

10 Vigna sp.  1 1

11 Vigna unguiculata 0

12 Cicer arietinum 0

13 Lathyrus sativus 2 2

14 Gossypium sp.

Malvaceae

1 1

15 Linum usitatissimum

Linaceae

0

16 Sesamum indicum

 

‎

Pedaliaceae

0

17 Juglans regia

Juglandaceae

0

18 Vitis sp.

 Vitaceae

1 1

Weed & wild taxa

19 Lathyrus aphaca 2 2

20 Vicia sativa/hirsuta 1 54 55

21 Medicago sp. 0

22 Trigonella occulta 0

23 Indigofera linifolia 0

24 Indigofera sp. 0

25 Desmodium sp. 0

26 Lespedeza sp. 0

27 Acacia sp.  1 1

28 Polygonum sp. 1 1

29 Rumex dentatus 0

30 Polygonaceae 0

31 Scirpus sp. 1 1

32 Scleria sp. 0

33 Eleocharis sp. 0

34 Cyperaceae 1 1

35 Cheno/Ams (?) Chenopodiaceae 0

36 Trianthema triquetra 0

37 Zaleya sp. 0

38 Aegilops sp. 1 1

39 Andropogon sp. 0

40 Ipomoea sp.

Convolvulaceae

0

41 Phyllanthus sp.

Phyllanthaceae

0

42 Cannabis sp.

Cannabaceae

0

43 Ziziphus sp.

Rhamnaceae

1 3 5 3 11 23

Total=

195

Aizoaceae 

Poaceae

Poaceae

Fabaceae

Fabaceae

Polygonaceae

Cyperaceae
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No. of Samples 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Trench N10W10 N10W10 N10W20 W20 N00 N00 N00 N00 N00 N00 N00 N00 N00 N10

Qdt.No. IV IV II III II I I I IV I IV I I III

Layer 6 6 6 6 5 5 5 5 5 5 5 5 5 5

Avg Depth (msl) 155.76 156.38 154.76 156.18 157.20 157.27 157.32 157.32 157.37 157.37 157.40 157.42 157.58 158.00

/Litres soil floated

50 15 20 50 25 135 20 50 130 230 230 60 100 30

Contex

Stratified LayerStratified LayerStratified LayerStratified Layer Pit 4 Stratified Layer Pit 2 Stratified LayerStratified LayerStratified LayerStratified LayerStratified Layer Pit 3 Stratified Layer

S.No. Crop Taxa Family

1 Hordeum vulgare 5 8 2 1 21 22 9 13 13 12 16 15 5 2

2 Hordeum spikelet/rachis

3 Triticum aestivum/durum 2 8 1 6 1 6 1

4 Triticum sphaerococcum 

5 Triticum dicoccum 1

6 Oryza sativa 1 1

7 Setaria sp. 3

8 Pisum arvense 2 17 2

9 Lens culinaris 2 1 1

10 Vigna sp.  1 6 1 1

11 Vigna unguiculata 1

12 Cicer arietinum

13 Lathyrus sativus 1 1 2 1

14 Gossypium sp.

Malvaceae

3 4 6 2 1 11

15 Linum usitatissimum

Linaceae

1 6 1 1 2

16 Sesamum indicum

 

‎

Pedaliaceae

1 3

17 Juglans regia

Juglandaceae

18 Vitis sp.

 Vitaceae

Weed & wild taxa

19 Lathyrus aphaca

20 Vicia sativa/hirsuta 7 1 72 2 9 340 7 8 3

21 Medicago sp. 5 1 8 1

22 Trigonella occulta 1

23 Indigofera linifolia

24 Indigofera sp.

25 Desmodium sp.

26 Lespedeza sp. 1

27 Acacia sp.  1

28 Polygonum sp. 1 1 1

29 Rumex dentatus 1 1 1 10 15

30 Polygonaceae 3 2 7

31 Scirpus sp. 1 10 6 2 1 3

32 Scleria sp. 5 19 66 1

33 Eleocharis sp.

34 Cyperaceae 3

35 Cheno/Ams (?) Chenopodiaceae 1 3 26 1

36 Trianthema triquetra 1

37 Zaleya sp. 1 1 1 2

38 Aegilops sp.

39 Andropogon sp. 1

40 Ipomoea sp.

Convolvulaceae

41 Phyllanthus sp.

Phyllanthaceae

42 Cannabis sp.

Cannabaceae

43 Ziziphus sp.

Rhamnaceae

3 1 1 2 1 1

Total=

Cyperaceae

Aizoaceae 

Poaceae

Poaceae

Fabaceae

Fabaceae

Polygonaceae


image3.emf
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

N10E00 N10E10 N10W10 N10W10 N10W20 N10W20 W10 W10 S10E10 S10E10 S10E10 S10E10 S10E10 S10E10 S10E10 N10W20 N00 N00

III II I IV II II I I IV IV I I I I I III II III

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

157.76 157.66 156.41 156.23 154.90 155.86 156.52 156.57 155.89 156.05 156.73 156.75 156.84 156.85 157.18
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No. of Samples 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Trench N00 N00 N00 N10E10 N10E10 N10E10 E10 E10 E10 S10E10 S10E10 N10W10 S10E10 S20E10 S20E10

Qdt.No. III III III III IV IV III IV II IV III IV II II II

Layer 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Avg Depth (msl) 157.21 157.47 155.29 156.47 156.84 156.25 156.57 156.21 156.41 156.93 156.82 155.60 155.68

/Litres soil floated

80 10 50 50 25 50 70 140 50 50 50 50 25 40 50

Contex

Stratified LayerStratified LayerStratified LayerStratified Layer Pit 5 Stratified LayerStratified LayerStratified Layer Hearth Stratified LayerStratified LayerStratified Layer Pit1 Stratified LayerStratified Layer

S.No. Crop Taxa Family

1 Hordeum vulgare 2 3 24 3 5 1 3 54 4 11 12 1 1

2 Hordeum spikelet/rachis 1

3 Triticum aestivum/durum 1 3 2 2 5 2 1 1 1

4 Triticum sphaerococcum  1

5 Triticum dicoccum 1

6 Oryza sativa 1

7 Setaria sp. 2 24

8 Pisum arvense 1 1

9 Lens culinaris 1

10 Vigna sp.  3 3

11 Vigna unguiculata

12 Cicer arietinum

13 Lathyrus sativus 3

14 Gossypium sp.

Malvaceae

121 5 41

15 Linum usitatissimum

Linaceae

3 1 10

16 Sesamum indicum

 

‎

Pedaliaceae

1

17 Juglans regia

Juglandaceae

18 Vitis sp.

 Vitaceae

Weed & wild taxa

19 Lathyrus aphaca

20 Vicia sativa/hirsuta 10 2 81 10 1 57

21 Medicago sp. 1

22 Trigonella occulta

23 Indigofera linifolia

24 Indigofera sp. 1

25 Desmodium sp.

26 Lespedeza sp.

27 Acacia sp.  2 1 2

28 Polygonum sp. 1 2 12

29 Rumex dentatus

30 Polygonaceae 4

31 Scirpus sp. 7 1 1

32 Scleria sp. 2 4

33 Eleocharis sp.

34 Cyperaceae

35 Cheno/Ams (?) Chenopodiaceae 1 5

36 Trianthema triquetra 1

37 Zaleya sp. 1 1 1

38 Aegilops sp.

39 Andropogon sp.

40 Ipomoea sp.

Convolvulaceae

41 Phyllanthus sp.

Phyllanthaceae

42 Cannabis sp.

Cannabaceae

1

43 Ziziphus sp.

Rhamnaceae

1 7 1 12 70 1

Poaceae

Fabaceae

Fabaceae

Polygonaceae

Cyperaceae

Aizoaceae 

Poaceae
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

S20E10 S50E30 S50E30 S20W40 S30W40 N00 N10 N10 N10E20 N10E20 E10 E10 E10 E10 E10 W30 W30 W30 W30 W30

I IV IV IV I III III III III II I II I I IV IV I IV III

4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

156.16 152.97 152.98 153.47 153.05 157.02 157.37 158.23 155.79 155.80 156.64 156.65 156.67 156.93 157.10 153.96 154.03 154.19 154.44 155.29

40 50 210 50 50 50 35 50 2 2 10 25 10 25 25 20 10 40 40 40

Stratified LayerStratified Layer Pit Stratified LayerStratified LayerStratified LayerStratified LayerStratified Layer Hearth 5 Hearth 2 Hearth Pit 1 Hearth Pit1 Pit1  Stratified LayerStratified LayerStratified LayerStratified LayerStratified Layer
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