
Sample. No
Hybrid/Variety

No of samples positive for DAS
- ELISA/Total no of samples *Percentage of  embryo 

infection (%)

SC ED EY

Market seeds

1 H1 7/30 9/30 8/30 26.6

2 H2 10/27 14/27 17/27 62.96

3 H3 7/30 10/30 6/30 20

4 H4 1/30 3/30 3/30 10

5 Variety 1 2/30 6/30 0/30 0

Seeds from infected field

6 H1 5/15 7/15 4/15 26.6

7 H2 6/15 4/15 5/15 33.33

8 H3 4/15 6/15 3/15 20

Table S1. Summary of DAS – ELISA results for different bittergourd  hybrid 
seeds /Variety collected from market and infected  field

*Computed on basis of embryo infection  
SC-Seed Coat, ED-Endosperm, EY-Embryo



~702bp

a.Lane M –1Kb Ladder, L1 – L24, b.L26 – L49, c.L51 – L74, d. L76 – L99, e. L101 – L113, f. 
L115 – L125, g.L127 – L130 -leaves of grow-out test plants ; L25, 50, 75,100, 114, 121, 114, 
126 - Pc (infected BG leaf sample)

Figure S2 (a-g) Agarose gel electrophoresis of PCR products of grow-out test  plants of H1 (market 
seeds) in microplot using ToLCNDV primer
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Figure S1 (a). Begomovirus infection of H1 seeds collected from market and infected field in microplot I.   
(b).Mosaic. (c) Green mottling

(a) (b) (c)

M  26  27   28   29   30  31  32  33  34   35  36  37  38  39  40   41   42  43   44   45   46  47  48  49  50

M     76  77   78  79  80  81  82  83   84   85  86  87   88   89  90  91   92  93   94   95   96  97  98  99 100

M  51  52   53  54  55   56   57  58  59   60   61 62 63  64  65  66   67   68  69    70   71   72  73  74  75

M    101  102  103 104 105  106  107  108  109 110  111  112 113 114 M  115  116  117 118 119  120 121 122 123 124  125  126

M 127 128  129 130



(b)

(c)

Lane M –1Kb Ladder, a. L1 – L24, b. L26 – L49, c. L51 – L74, d. L76 – L99, e. L101 – 120, f-L122
- 130 leaves of grow-out test plants; L25, 50, 75,100, 121 – PC (Infected BG leaf sample)

(d)

Figure S3 (a-f) Agarose gel electrophoresis of PCR products of grow-out test 
plants  of H1 (market seeds) in microplot using BgYMV primer
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M  1      2     3      4    5      6     7    8    9      10    11   12   13   14    15   16   17   18   19   20    21   22  23 24  25    

M   26   27   28   29   30    31   32    33   34   35     36    37  38   39   40    41   42   43   44    45   46    47   48  49  50

M  51    52    53   54    55    56   57   58    59   60    61   62   63   64   65    66   67   68    69   70    71   72   73 74   75
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M   76    77    78   79    80    81   82   83    84   85    86   87   88   89   90    91   92   93    94   95    96   97   98 99   100

M  101  102  103  104  105  106  107   108  109  110  111  112  113  114  115  116  117  118  119  120  121 M       122      123      124     125    126     127    128     129      130



Total no of plants 
in microplot

Detection of begomoviruses using PCR (170 leaf samples) Percentage of 
seed transmission 
(In the presence of 

both viruses)
(%)

ToLCNDV alone Percentage of seed 
transmission

(ToLCNDV alone )
(%)

Both BgYMV and ToLCNDV
Symptomatic Asymptomatic Symptomatic Asymptomatic

Grow-out test plants (H1) of seeds collected from market seed
1 125 6/125 48/125 43.20 4/125 1/125 4.0

Grow-out test plants (H1) derived from infected fields
2 45 1/45 0/45 2.22 3/45 1/45 8.88

Table S2. Detection of begomoviruses in bitter gourd grow-out test plants 
(leaf samples) in microplot study

Table  S3. Tracking of begomoviruses in floral and fruit  parts of microplot plants by PCR analysis

Source of  
flowers and  

fruits

No of samples positive / Total no of samples tested

Floral parts Fruit parts

Sepals Petals Stamen Outer rind Inner
rind

Whole  
seed

Grow-out test plants derived from market seeds
ToLCNDV
Asymptomatic plants

2/3 2/3 2/3 1/3 2/3 2/3
Symptomatic plants

2/3 2/3 1/3 2/3 2/3 3/3
BgYMV
Asymptomatic plants

1/3 1/3 1/3 1/3 1/3 1/3
Symptomatic plants

0/3 0/3 0/3 0/3 0/3 0/3
Grow-out test plants of seeds collected from infected field

ToLCNDV
Asymptomatic plants

1/3 1/3 1/3 1/3 1/3 1/3
Symptomatic plants

1/3 1/3 1/3 1/3 1/3 1/3
BgYMV
Asymptomatic plants

0/3 0/3 0/3 0/3 0/3 0/3
Symptomatic plants

0/3 0/3 0/3 1/3 1/3 1/3



Figure S4 a , b . Tracking of begomoviruses in floral and fruit 
parts of grow  out test plants (H1) of microplot study

Floral parts Fruit parts

(a) (b)

M  1   2  3     4   5   6      7        

(a)Lane M –1Kb ladder, L1 – L6 leaves of whitefly transmitted plants from asymptomatic grow out 
test plants. L7 - PC (Infected BG leaf sample)

(b) Lane M –1Kb ladder, L1 – L9 leaves of whitefly transmitted plants from symptomatic grow out 
test plants. L10 - PC (Infected BG leaf sample)

Figure S5 a, b. Whitefly transmission of ToLCNDV from microplot grow-out test plants

~702bp
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