DATA COLLECTION TABLES BY GROUP

GROUP 1 1a 1b 1c 1d Te 1f 1g 1h
8th 9th 15th 12th 8th 10th 8th
Sprout Date |9th (0.3cm)  |(2.4cm) (1.8cm) (0.2cm) (0.2cm) (1.8cm) (0.6cm) (0.5)
True Leaves |17th 16th 16th 23rd 20th 16th 16th 16th
Date (0.2) (0.2) (0.2) (0.1) (0.2) 0.4) (0.1) (0.3)
= H=24 = = = H=1.8 = H=0.5
#L = #L= #L = #L= #L = #L = #L = # =
SL= SL= SL = SL = SL = SL= SL = SL=
Day 16(8th) = = = = = = = =
H=26 H=33 H=29 = = H=33 H=2.0 H=2.6
#l= #l= #l= #l= #l = #l = #l = #l =
SL= SL= SL= SL= SL= SL= SL= SL=
Day 19(11th): [F = = = = = = = =
H=3.6 H=5.0 H=4.2 = H=24 H=42 H=3.0 H=44
#L = #L = #L = #L = #L = #L = #L = #L =
SL= SL= SL= SL= SL= SL= SL= SL=
Day 22(14th): |F = = = = = = = =
H=4.4 H=6.0 H=5.0 H=20 H=34 H=5.4 H=41 H=5.5
#L.=2 #L.=2 #L.=2 #L= #L= #L=2 #L.=2 #L.=2
SL=0.2 SL=0.6 SL=04 SL= SL= SL=0.7 SL=0.3 SL=0.6
HL=3.2 HL=3.6 HL=27 HL = HL = HL=3.6 HL=1.9 HL=3.3
Day 25(17th): |F = = = F= F= = = =
H=5.5 H=7.0 H=6.1 H=29 H=4.4 H=6.3 H=4.7 H=6.2
#L=2 #L=2 #L=2 #L= #L=2 #L.=2 #L.=2 #L.=2
SL=0.5 SL=1.2 SL=1.0 SL= SL=0.2 SL=1.5 SL=0.8 SL=14
HL=4.0 HL=5.0 HL=3.8 HL = HL=24 HL=44 HL=2.6 HL =41
Day 28(20th): |F = = = = = = = =
H=6.0 H=8.0 H=6.6 H=3.4 H=54 H=6.8 H=5.1 H=6.7
#L=3 #L=5 #L=3 #L=2 #L=2 #L=5 #L.=4 #L.=7
SL=1.3 SL=1.8 SL=1.7 SL=0.1 SL=0.7 SL=21 SL=1.0 SL=1.9
HL =49 HL=6.3 HL=5.0 HL=1.9 HL=3.0 HL=54 HL=34 HL=15.3
Day 31(23rd): |F = = = = = = = =
H=6.3 H=8.4 H=7.6 H=4.1 H=6.1 H=7.1 H=5.6 H=7.5
#.=6 #L.=6 #L.=6 #L=2 #L.=4 #L=8 #L.=7 #L.=9
SL=20 SL=3.1 SL=26 SL=0.5 SL=1.2 SL=3.1 SL=1.8 SL=3.0
HL=6.4 HL = 8.0 HL=7.0 HL=25 HL=4.0 HL=7.5 HL=4.4 HL=6.6
Day 34 (26th): [F = = = = = = = =
H=6.4 H=8.7 H=77 H=438 H=7.0 H=7.3 H=6.2 H=78
#.=7 #.=7 #.=7 #L.=3 #.=6 #L.=8 #L.=8 #.=9
SL=28 SL=4.1 SL=38 SL=1.0 SL=20 SL=4.1 SL=26 SL=39
HL=7.8 HL=9.5 HL=8.5 HL = 3.1 HL=5.4 HL=8.9 HL=55 HL=8.5
Day 37(29th): |F = = = = = = = =
H=6.7 H=28.8 H=8.0 H=54 H=7.2 H=7.4 H=6.4 H=7.9
#L=8 #.=11 #L=9 #.=4 #L=8 #L.=9 #L.=9 #L=10
SL=3.6 SL=438 SL=49 SL=1.6 SL=3.0 SL=438 SL=32 SL=4.6
HL=9.3 HL=11.0 HL =10.5 HL=42 HL=7.1 HL=10.6 HL=7.0 HL=10.0
Day 40(1st): |F= = = = F= = = =
Height incl
True leaves date stem Size of leaves
1a Day 25/17th 3.2 0.2
1b Day 24/16th 3.2 0.3
1c Day 24/16th 2.5 0.2
1d Day 31/23rd 1.9 0.1
Te Day 28/20th 2.4 0.2
1f Day 24/16th 2.9 0.4
1g Day 24/16th 1.7 0.1
1h Day 24/16th 2.6 0.3




GROUP 2 2a 2b 2c 2d 2e 2f 29 2h
8th 9th 9th 8th 8th 8th 8th
Sprout Date  |(3.4cm) (0.6cm) (1.6cm) (1.5cm) (2.2cm) (0.4cm) (2.2cm)
True Leaves 16th 16th 16th 16th 16th 16th 16th
Date (0.6) (0.2) (0.2) (0.3) (0.4) (0.1) (0.3)
Day 16(8th): H=34 = = H= H=1.5 H=22 H=04 H=22
Height #L= #L= #L = #L #L= #L = #L = #L =
# of Leaves SL = SL = SL = SL = SL = SL= SL= SL=
Size of Leaves |F = = = = = = = =
Day 19(11th): |H=5.0 H=22 H=25 H= H=29 H=3.6 H=26 H=4.0
Height #L= #L= #L= #L #lL= #L = #L = #L =
# of Leaves SL = SL= SL= SL = SL= SL= SL= SL=
Size of Leaves |F = = = = = = = =
H=6.0 H=35 H=4.0 H= H=39 H=49 H=37 H=5.0
Day 22(14th): [#L = #L= #L= #L #L= #L = #L = #L =
Height SL= SL= SL= SL= SL= SL= SL= SL=
# of Leaves HL = HL = HL = HL = HL = HL = HL = HL =
Size of Leaves |F = = = = = = = =
H=75 H=44 H=5.1 = H=53 H=6.1 H=46 H=6.4
Day 25(17th): [#L=2 #L.=2 #L=2 #L #L=2 #L.=2 #.=2 #L=2
Height SL=0.7 SL=0.3 SL=04 SL = SL=0.5 SL=0.6 SL=0.2 SL=0.6
# of Leaves HL=5.0 HL=2.5 HL=2.8 HL = HL=3.0 HL=3.8 HL=23 HL=4.0
Size of Leaves [F = = = = = = = =
H=8.0 H =52 H =59 H H=6.3 H=6.8 H=5.2 H=6.8
Day 28(20th): |#L =2 #L.=2 #L.=2 #L #lL.=2 #L=2 #L.=2 #L.=2
Height SL=1.8 SL=1.0 SL=1.0 SL = SL=1.3 SL=1.8 SL=0.8 SL=1.6
# of Leaves HL=5.5 HL=3.4 HL=3.4 HL = HL=4.0 HL=4.3 HL=29 HL=4.6
Size of Leaves |F = = = = = = = =
H=82 H=59 H=6.6 = H=7.0 H=7.1 H=59 H=77
Day 31(23rd): |#L=7 #L=5 #L.=5 #L= #L.=5 #.=7 #L.=3 #.=7
Height SL=22 SL=1.7 SL=1.5 SL = SL=1.7 SL=20 SL=1.2 SL=20
# of Leaves HL=7.0 HL=4.4 HL=4.0 HL = HL=5.3 HL=5.3 HL=3.7 HL=5.6
Size of Leaves |F = F= F= = F= F= F= F=
H=8.5 H=6.5 H=7.0 = H=7.4 H=7.8 H=6.4 H=8.0
Day 34 (26th): [#L =8 #.=7 #.=7 #L #.=6 #L=8 #L.=6 #L.=8
Height SL=3.2 SL=23 SL=24 SL= SL=238 SL=238 SL=19 SL=3.1
# of Leaves HL=7.5 HL=5.5 HL=5.7 HL = HL=6.6 HL=6.8 HL=5.0 HL=77
Size of Leaves |F = = = = = = = =
H=9.0 H=6.7 H=7.4 = H=7.6 H=79 H=6.6 H=8.2
Day 37(29th): |#L=9 #.=8 #.=8 #L #L=8 #L=9 #L.=7 #L=8
Height SL=43 SL=3.2 SL=34 SL = SL=4.0 SL=3.8 SL=29 SL=42
# of Leaves HL=10.3 HL=7.1 HL=7.5 HL = HL=8.8 HL=8.5 HL=6.7 HL =9.1
Size of Leaves |F = = = = = = = =
H=9.2 H=7.4 H=8.1 H= H=7.7 H=83 H=7.1 H=8.4
Day 40(1st): #L.=12 #L =11 #L.=12 #L #L =11 #.=12 #L.=8 #L=11
Height SL=49 SL=42 SL=42 SL = SL=49 SL=45 SL=3.7 SL=5.0
# of Leaves HL=11.9 HL=9.2 HL=9.6 HL = HL=10.7 HL=10.2 HL=8.3 HL=11.2
Size of Leaves |F = = = F= = = = =
Height incl
True leaves Date stem Size of leaves
2a Day 24/16th 4.5 0.6
2b Day 24/16th 2.4 0.2
2c Day 24/16th 2 0.2
2d
2e Day 24/16th 2.5 0.3
2f Day 24/16th 3.2 0.4
29 Day 24/16th 2 0.1
2h Day 24/16th 3.6 0.3




GROUP 3 3a 3b 3c 3d 3e 3f 3g 3h
9th 12th 10th 17th 11th 9th 10th 11th
Sprout Date [(1.1cm) (0.8cm) (0.4cm) (1.6cm) (0.6cm) (0.3cm) (0.3cm) (0.6cm)
True Leaves |[16th 18th 17th 26th 17th 17th 16th 19th
Date (0.2) (0.1 (0.1 (0.4) (0.1 (0.2) (0.1 (0.1
= = = = = H= = =
#L = #L = #L = #L = #L= #L= #L= #L=
SL= SL = SL = SL = SL = SL = SL= SL=
Day 16(8th): |F = = = = = F= = =
H=26 = H=1.8 = H=0.6 H=2.0 H=1.9 H=0.6
#L= #L= #L= #L= #L= #L= #L= #L=
SL = SL = SL = SL = SL = SL= SL= SL=
Day 19(11th): [F = = F= = F= F= F= F=
H=4.0 H=3.0 H=3.2 = H=33 H=26(1.1) [H=37 H=24
#L= #l= #L= #L= #L= #l= #l= #l=
SL = SL = SL = SL = SL = SL = SL= SL=
Day 22(14th): |F = = = = = F= = =
H=5.0 H=4.1 H=43 H=46 H=35(2.0) |H=4.8
#L=2 #L= #L=2 H=1.6 #L=2 #L=2 #L=2 H=3.9
SL=0.5 SL = SL=0.1 #L= SL=0.1 SL=0.2 SL=0.3 #=
HL=2.7 HL = HL=2.1 SL = HL=25 HL=24 HL=25 SL=
Day 25(17th): |F = = = F= = F= = =
H=4.0
(2.3)
#.=2(2)
H=5.6 H=5.0 H=5.1 H=2.8 H=53 SL=0.8 H=57 H=4.4
#L=2 #L=2 #L=2 #L= #L=2 (0.3) #L=2 #L=2
SL=1.2 SL=05 SL=07 SL= SL=07 HL = 3.1 SL=07 SL=0.4
HL=3.4 HL=2.9 HL=2.9 HL = HL=3.4 (2.5) HL=3.3 HL=25
Day 28(20th): |F = = = = = F= = =
H=6.1 H=55 H=56 H=3.5 H=57 H=6.0 H=5.1
#L.=6 #L=3 #L=3 #L= #L.=4 H =4.4 (2.6) #L.=3 #L=2
SL=1.6 SL=0.7 SL=1.0 SL = SL=0.9 #L=4(2) SL=1.0 SL=0.7
HL=4.4 HL=3.2 HL=3.7 HL = HL =3.7 SL=1.1(0.6) |HL=3.9 HL = 3.1
Day 31(23rd): |F = = = = = HL=3.7(2.5) |F= =
H=6.5 H=59 H=6.0 H=42 H=6.6 H=49(3.1) |H=6.6 H=5.4
#L.=8 #L.=5 #L.=6 #L.=2 #L.=6 #L=4(3) #.=7 #.=4
SL=24 SL=1.3 SL=1.7 SL=04 SL=1.7 SL=17(0.9) |SL=1.5 SL=14
HL=5.4 HL=4.1 HL=5.5 HL =21 HL = 5.1 HL=4.7(2.7) |HL=5.0 HL=4.0
Day 34 (26th): |F = = = = = F= = =
H=72 H=6.4 H=6.8 H=47 H=7.0 H =5.0 (4.0) H=6.8 H=6.0
#L.=8 #L.=6 #.=7 #L.=2 #.=7 #L=7(5) #.=7 #.=5
SL=3.6 SL=22 SL=27 SL=1.0 SL=28 SL=26(1.6) |SL=2.5 SL=23
HL=7.5 HL=5.0 HL=6.1 HL=26 HL=6.6 HL=6.0(3.5) |HL=6.0 HL=5.0
Day 37(29th): |F = = = = = F= = =
H=7.3 H=6.7 H=6.9 H=53 H=7.0 H=50(4.00 |H=73 H=6.3
#L.=10 #.=8 #.=8 #L.=6 #L.=9 #L =8 (6) #.=9 #.=7
SL=43 SL=27 SL=33 SL=14 SL=3.6 SL=3.2(2.1) |SL=3.3 SL=3.0
HL=9.0 HL=6.7 HL=7.6 HL=3.5 HL=7.8 HL=7.4(4.5) |HL=7.3 HL=6.4
Day 40(1st): |F = F= F= F= F= F= F= F=
Height incl
True leaves Date stem Size of leaves
3a Day 24/16th 2.4 0.2
3b Day 26/18th 2.2 0.1
3c Day 25/17th 2.1 0.1
3d Day 34/26th 2.1 0.4
3e Day 25/17th 2.5 0.1
3f Day 25/17th 2.4 0.2
3f.1 Day 28/20th 1.5 0.3




39 Day 24/16th 2.3 0.1
3h Day 27/19th 2.2 0.1
GROUP 4 4a 4b 4c 4d 4e af 49 4h
9th 8th 9th 12th 11th 11th 12th 23rd
Sprout Date (1.5cm) (2.2cm) (0.6cm) (0.4cm) (0.7cm) (0.7cm) (0.1cm) (2.0)
True Leaves 16th 16th 16th 18th 18th 19th 18th Tst
Date (0.2) (0.4) (0.2) (0.1) (0.2) (0.1) (0.1) (0.2)
= H=22 = = = = = =
#L= #L= #L= #L= #L= #L= #L= #L=
SL= SL= SL= SL= SL= SL= SL= SL=
Day 16(8th): = F= = = = = = =
H=27 H=38 H=26 = H=0.7 H=0.7 = =
#L= #L= #L= #= #= #L= #L= #L=
SL= SL= SL= SL= SL= SL= SL= SL=
Day 19(11th): F= F= F= = F= F= = =
H=4.0 H=5.0 H=4.4 H=27 H=21 H=19 H=2.1 =
#L= #l= #l= #l= #l= #l= #l= #L =
SL= SL= SL= SL= SL= SL= SL= SL=
Day 22(14th): = = = = = = = =
H=5.4 H=6.2 H=5.5
#L.=2 #L.=2 #L.=2 H=43 H=4.0 H=27 H=3.4 H
SL=04 SL=0.5 SL=0.3 #L= #L= #L= #L= #L=
HL=2.6 HL=3.6 HL=3.0 SL = SL= SL= SL= SL =
Day 25(17th): = = = = = = = F=
H=6.0 H=6.9 H=6.4 H=5.3 H=45 H=3.4 H=4.0 H=
#.=2 #.=2 #.=2 #L.=2 #L.=2 #L.=2 #L.=2 #L=
SL=1.1 SL=1.9 SL=1.3 SL=0.6 SL=0.7 SL=0.5 SL=04 SL=
HL=3.6 HL=4.7 HL=3.9 HL=29 HL=2.8 HL=24 HL=2.5 HL =
Day 28(20th): = = = = = = = F=
H =6.8 H=7.3 H=6.8 H=57 H=255 H=4.0 H=4.8 H=20
#.=5 #.=7 #.=3 #.=2 #.=2 #L.=2 #L.=2 #L=
SL=1.5 SL=23 SL=1.6 SL=09 SL=1.0 SL=0.8 SL=0.6 SL=
HL=4.4 HL=5.6 HL=4.5 HL=3.5 HL=3.2 HL=2.8 HL=2.8 HL =
Day 31(23rd): = = = = = = = =
H=7.0 H=77 H=77 H=6.3 H=5.8 H=44 H=5.5 H=3.4
#.=7 #.=7 #.=5 #.=5 #.=7 #.=4 #L.=5 #L=
SL=24 SL=3.1 SL=24 SL=14 SL=1.5 SL=1.2 SL=1.0 SL=
HL=5.7 HL=7.5 HL=6.5 HL=42 HL=4.0 HL=3.6 HL=3.6 HL =
Day 34 (26th): = = = = = = = F=
H=7.2 H=7.8 H=8.0 H=6.8 H=6.3 H=4.5 H=6.1 H=44
#L.=8 #L.=8 #L.=8 #.=6 #.=7 #L.=5 #.=7 #L=
SL=3.3 SL=42 SL=3.6 SL=23 SL=24 SL=1.8 SL=1.9 SL=
HL=74 HL=8.8 HL=82 HL=5.6 HL=54 HL=43 HL=44 HL =
Day 37(29th): = = = = = = = =
H=7.4 H=8.0 H=8.2 H=7.4 H=6.4 H=4.7 H=6.5 H=4.8
#L=10 #L =11 #L=10 #L.=9 #L.=9 #L.=8 #L.=8 #L.=2
SL=4.0 SL=50 SL=44 SL=3.2 SL=3.0 SL=26 SL=25 SL=0.2
HL=9.0 HL=10.6 HL=10.4 HL=7.3 HL=6.8 HL=5.6 HL=6.0 HL=2.7
Day 40(1 S‘t): = = = = = = = =
Height incl
True leaves Date stem Size of leaves
4a Day 24/16th 2.4 0.2
4b Day 24/16th 35 0.4
4c Day 24/16th 2.5 0.2
4d Day 26/18th 2.5 0.1
4e Day 26/18th 2.5 0.2
4f Day 27/19th 2 0.1




4g Day 26/18th 2 0.1
4h Day 40/1st 2.7 0.2
GROUP 5 5a 5b 5¢c 5d 5e 5f 5g 5h
11th 11th 11th 12th 12th 12th 11th
Sprout Date |(0.6cm) (0.1cm) (1.8cm) (0.1cm) (0.2cm) (0.2cm) (0.2cm)
True Leaves |17th 18th 17th 19th 19th 18th 18th
Date (0.1) (0.1) (0.1) (0.1) (0.1) (0.1) (0.2)
#L = #L= #L = #L= #L= #L= #L= #L=
SL= SL = SL = SL= SL= SL= SL= SL=
Day 16(8th): |F = = = = = = = =
H=0.6 H=0.1 H=1.8 = = = = H=02
#L = #l = #L = #L = #l= #L #l= #l=
SL= SL= SL= SL = SL= SL= SL= SL=
Day 19(11th): |F = F= F= = = = = F=
H=3.6 H=2.8 H=3.5 H=24 H=25 = H=29 H=25
#L = #L = #l = #L = #L = #L #l= #l=
SL= SL= SL= SL= SL= SL= SL= SL=
Day 22(14th): |F = = = = = F= = =
H=43 H=49
#L.=2 H=4.0 #L.=2 H=4.0 H=3.5 H= H=4.2 H=4.0
SL=0.1 #l= SL=0.1 #l= #l= #L #L = #L =
HL=2.5 SL= HL=2.4 SL= SL= SL= SL= SL=
Day 25(17th): |F = = = = = = = =
H=5.3 H=4.8 H=5.9 H=45 H=4.1 = H=54 H=4.6
#L.=2 #L.=2 #L.=2 #L.=2 #L.=2 #L #.=2 #.=2
SL =0.6 SL=04 SL=0.8 SL=04 SL=04 SL= SL=0.5 SL=0.6
HL =3.1 HL=2.5 HL=3.7 HL=29 HL=2.6 HL = HL=3.0 HL =3.1
Day 28(20th): |F = = = = = = = =
H=6.0 H=54 H=6.7 H=5.0 H=53 H= H=5.8 H=5.0
#.=4 #L.=2 #.=3 #L.=2 #L.=2 #L #.=2 #.=2
SL=1.0 SL=0.8 SL=1.0 SL=0.8 SL=0.6 SL= SL=0.7 SL=0.9
HL=3.7 HL = 3.1 HL=4.7 HL=3.3 HL = 3.1 HL = HL=3.2 HL=3.3
Day 31(23rd): |F = = = = = = = =
H =6.3 H=57 H=74 H=5.9 H=6.0 = H=6.2 H=5.3
#.=6 #.=4 #L.=5 #.=4 #L.=5 #L #.=3 #.=4
SL=1.7 SL=1.3 SL=20 SL=1.3 SL=1.0 SL = SL=1.2 SL=14
HL=4.6 HL=4.0 HL=5.7 HL =41 HL=3.9 HL = HL=4.0 HL=3.9
Day 34 (26th): |F = = = = = = = =
H=6.5 H=6.5 H=7.6 H=6.2 H=6.2 H= H=6.5 H=5.5
#.=7 #L.=6 #.=7 #.=7 #.=7 #L #L.=3 #.=6
SL=25 SL=22 SL=3.1 SL=2.1 SL=1.9 SL = SL=20 SL=2.6
HL =6.3 HL=4.3 HL=7.4 HL=5.3 HL=4.2 HL = HL=5.0 HL=5.0
Day 37(29th): |F = = = = = = = =
H=6.8 H=7.0 H=8.0 H=7.0 H=6.8 = H=6.7 H=6.0
#L=8 #L=7 #L=8 #L=7 #L=8 #L #lL=4 #L=7
SL=3.1 SL=3.0 SL=3.9 SL=29 SL=28 SL= SL=25 SL=3.0
HL=7.2 HL=6.8 HL=9.4 HL=7.1 HL=6.2 HL = HL=6.0 HL = 6.4
Day 40(1st): = = = = = F= = =
Height incl
True leaves date stem Size of leaves
5a Day 25/17th 2.5 0.1
5b Day 26/18th 2.1 0.1
5¢c Day 25/17th 2.4 0.1
5d Day 27/19th 2.5 0.1
5e Day 27/19th 2.3 0.1

5f




59

Day 26/18th

2.4

0.1

5h

Day 26/18th

2.4

0.2




Growp #

Average
1085714285
17
05857142857
08857142857
04571428571

[Sprout Day [Sprovt Day [Sorout Day. [Sprout Day Sprout Day

10 03 D2y 17 2 34 Day 16 3 11 Day 17 2 15 Doy 17 5 06 0ay 19
1b 22 D2y 16 2 [os Day 17 0 o5 D2y 20 0 22 D2y 16 5 01 02y 19
ic m D2y 17 2c m ay 17 5 o ay 15 Jac 05 Day 17 B 8 D3y 19
e 02 D2y 20 20 15 ay 16 B o5 ay 15 2 01 D2y 20 Bl o1 02y 20
i m b2y 16 or 22 ay 16 3" o3 ay 17 2o 07 D3y 19 B 02 02y 20
1e 3 D2y 18 2 Jox 2y 16 3% o3 Day 18 fer 07 D2y 19 50 02 02y 20
in Day 16 o 22 Day 16 3n Day 19 e o1 Day20 E 02 2y 20
Average 1085714285 ‘Average 7 Average 05857142857 Average 0ee5T142057 Average 04571828571

Initial Observation of Seedlings per Day by Group
Day |Group 1|Group 2|Group 3|Group 4|Group 5
16 3 5 0 1 0
17 2 2 2 2 0
18 1 0 2 0 0
19 0 0 2 2 3
20 1 0 1 2 4

Initial Observation of Seedlings per Day

5 10 .
]

g

- . Bm )
[}

I3 6

£

s

g

.~ L
° 2

3

3

E o -
z 6 17 18 19 20

Day of Experiment

3 Lasers Post
Germination

1 Laser Post
Germination

3 Lasers Pre
Germination

1 Laser Pre
Germination

Control

Initial observtion of True Leaves per Day by Group

Day |Group 1|Group 2|Group 3|Group 4|Group 5
24 5 7 2 3

25 1 3 2
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Feight of Catyedon Gotyiedon Feight of Catyedon
1 67 2% 92 B 73 4 74 5 68
0 55 zb 7.4 B 67 0 B sb 7
ic 0 2 51 3 65 ac 52 s B
1e 72 2 77 B 7 2a 74 54 7
i 74 2f B B B e 64 se 65
g 64 % 71 3% 73 ar a7 5 67
i 79 o 54 3 o3 % 65 sh O
Average. 7485714286 Average 8028571429 Average 6642857143 Average 6942857143 Average 69
‘Averag Height of Cotyledon on Day 37
[Seed/Seeding #]Height of Cotyledon Gotyledon of Cotyledon [Seed/Seding #]Height of Cotyledon Cotyledon
1 64 2 B B 72 B 72 B 65
1 57 % 67 B o4 0 78 sb 65
1c 77 2 7.4 5 o8 ac B s 76
Te 7 2 76 5 7 2 @ Bl 62
i B of 79 Bl B e 63 Se 62
1 62 % 56 3 o8 at a5 5 65
ih 78 2 52 h G % 61 sh 55
‘Average 73 ‘Average 7628571429 Average 6457142857 Average 6671428571 Average Ga28571429
‘Average Heightof Cotyledon on Day 34
[Foight o Cotyedon of Cotyledon Cotyiedon [Hoight of Cotyedon
12 63 2 85 B 65 B 7 B 63
0 54 D 65 B 55 0 77 b 57
ic 76 2 7 B B ac 77 5 74
1e 61 2 74 B 66 2 63 Bl )
i 71 af 78 B a5 e 55 Se O
1 56 % 61 3 o6 ar ) 5 62
1 75 2 B n e % 55 sh 53
Average Goaz8ET143 Average 7aT1azeeT1 verage 5985714286 Average 6342857143 Average Ga2es71a
Average Height o Colledon on Day 31
[Feight of Catyedon Gotyiedon [Feight of Catyledon
1 6 2% 52 B o1 4 65 5 O
0 B zb 59 B 55 0 73 sb 54
ic 66 2 66 3 56 ac @ s 67
1e 54 2 7 B 57 2a 57 54 5
i 65 2f 71 B o e 55 se 53
i 51 % 5o 3 3 ar 0 5 55
i 76 2 77 3 51 % 15 sh 5
Average 6514285714 Average 6914285714 Average 5485714286 Average 5642857143 Average 56
‘Average Heightof Cotylodon on Day 28
[Seed/Seeding #]Height of Cotyledon Gotyledon #[Height of Cotyledon Gotyledon
1 55 2 B B 56 B G B 53
1 7 B 52 B B an 65 s a8
1c 61 2 59 3 51 ac 64 s )
Te 14 2 63 3 53 2 53 Bl a5
i 63 of 65 Bl 0 e m 5 a1
1 47 % 52 3% 57 at B 5 54
ih 62 2 h 4 sh a6
‘Average 5742857143 Average 314285714 Average 501285714 Average 5214285714 Average 4942057143
‘Average Heightof Cotyledon on Day 25
Hoight of Colyedon of Cotyledon Cotyledon Hoight of Colyledon
12 14 2 75 B B B 54 B 43
0 G D [ B a1 0 62 b 0
1c B 2 51 B 3 ac 55 5 49
1e 54 2 53 B 46 2 43 Bl 4
i 54 af 61 B 35 e 0 Se 55
1 a1 2% 46 3 a8 ar 27 5 42
1 2 64 n 55 % B sh
Average Ta2ET1a28 Average 5628571429 verage aatazesTIa Average [ Average 28571428
Average Day22
[Feight of Catyledon Gotyiedon [Feight of Cayledon
1 36 2 O B 4 4 4+ B 36
0 B m 55 B B b B sb 28
ic 12 2 0 3 52 ac X s 55
1e 24 2 59 B BB 2a 27 54 24
i 12 2f 49 Bl 26 e 21 se 25
i B 2 57 3 37 ar 15 5 29
1 14 2 s 3 24 o sh
Average 3628571429 Average 4428571429 Average 3171428571 Average 3171428571 Average 2685714286
‘Average Heightof Cotyledon on Day 1
[SeedSeeding #]Height of Cotyledon of Cotyledon #[Height of Cotyledon Gotyledon
1 2 B B 26 B 5 06
1 EB) % 22 B a0 35 s o1
1c 29 2 25 3c m ac 26 s 18
Te 2 29 3 06 2 B
i BB of 36 B 2 e 07 s
e B % 26 B 15 at 07 5
ih 26 2 0 0 06 % sh 02
Average 2763333333 Average 3257142857 Average 1583333333 Average 21 Average 0675
‘Average Heightof Gotyledon on Day 16
[Hoight of Cotyledon of Cotyledon Cotyledon [Height o Colyledon
12 2 34 B B B
0 24 D B 0 22 b
1c 2 B ac 5
1e 2 15 B 2 54
i 18 o 22 £ e Se
1 2 04 3 ar s
1 o5 2 22 h % sh
Average T 566606667 Average (] Average 22
Average Height of Cotyledon
Group | Day 16 | Day 19 | Day 22 | Day 25 | Day 28 | Day 31 | Day 34 | Day 37 | Day 40
1 1.57 2.78 3.83 4.83 5.74 6.51 6.94 7.3 7.49 100%
2 1.94 3.26 4.43 5.63 6.31 6.91 7.37 | 7.63 8.03 10721% 721
3 1.58 3.17 4.31 5.01 5.49 5.99 6.46 6.64 80.65% 1136
4 22 2.1 3.17 4.5 5.21 5.84 6.34 6.67 6.94 a266% 74
5 0.68 2.89 4.13 4.94 5.6 6.11 6.43 6.9 92.12% 788
Average Height of Cotyledon
10 = Control
8 = 1 Laser Pre Germination
3 Lasers Pre Germination
g ° - 1 Laser Post Germination
g 4 = 3 Lasers Post
2 Germination
I 2
0
Day Day Day Day Day Day Day Day Day
16 19 22 31 34 37 40

Day of the Experiment

Group #

Height of Catyledon
749
803
641
694
69

Height of Cotyledon vs. Group # on Day 40

10

Heignt of Cotedon

Group #



‘Average Height of True Leaves on Day 40
Feight of True Loaves True Loaves Trus Leaves Feightof True Loaves Trus Leaves Growp #
1 93 2 119 B B 40 5 s 72
1 M » 92 3 57 b 106 s 58
i 105 2 o6 3 76 ac 104 s 54
1 71 2 107 B 7e B 73 sa 71
i 106 o 102 51 74 e 68 se 52
1 7 % 53 5 77 ar 56 58 B
i 10 o 2 3 oo 2 s s 50
Average 9357142857 Average 1015714286 Average 751285714 Average 7967142857 Average 7014285714
‘Average Height of True Leaves on Day 37
True Leaves True Leaves of True Leaves SeccrSeeding #]Height o True Leaves True Leaves
1 78 2 103 5 75 o 7a B} 63
1 55 » 71 3 s 0 0 s 43
1 55 2 75 5 61 ac 52 s 74
T 71 2 m 3 66 g 56 sd 53
i 106 o 85 51 3 2 54 se a2
1 7 2 57 5 3 ot 3 s s
i 0 o o1 o s M m s 5
Average 5642857143 Average 8285714286 Average 028571429 Average 3 Average 5357142057
Average Height of True Leaves on Day 34
Feightof True Loaves Trus Loaves Trus Loaves Felghtof True Loaves Trus Loaves
B 6 2 75 5 54 2 57 s m
b 0 2 55 0 a1 m 75 s 0
1c B 2 ) 5 55 ac 65 sc 57
1 B 2 55 B 51 B a2 sd a1
il 75 o 68 o 47 e 0 s 39
1g aa 2 5 3 s ar 56 58 B
n 65 an 77 3 + 2 6 s ER)
Average 6271428571 Average 54 Average S a2msT 1420 Average S0z Average S31zesTIa
‘Average Heightof True Leaves on Day 31
Feight of True Loaves True Leaves Trus Leaves Feightof True Loaves Trus Leaves
1 a5 2 7 B m 20 a2 s 37
1 63 » m 3 52 b 56 s R
i s 2 4 3 37 ac s s 47
1e B 2 53 B 57 B 55 sa 33
) 52 o 53 51 57 e 52 se 31
n 5 % 37 5 39 ar 28 58 32
i 53 o 56 3 51 o s
Average 4757142887 Average 5042857143 Average 3671428571 Average 3628571420 Average 3485714266
‘Average Height of True Leaves on Day 28
True Leaves of Tue Leaves True Leaves SecciSeeding #]Heightof True Leaves True Leaves
1 0 2 55 B 34 o 36 B} 31
1 s 2 5 0 25 a a7 s 25
1 58 2 34 5 29 ac 59 s 37
T 24 2 0 3 34 g 29 sd 29
i a2 o a3 51 51 B 28 se 26
1 26 2 29 5 33 ar 24 58 3
i a1 o o m E) 31
Average 3757142857 Average S01a285714 Average 3071428571 Average 3257142857 Average 2985714286
Average Height of True Leaves on Day 25
Feightof True Loaves Trus Loaves True Loaves Heightof True Loaves Trus Loaves
B 52 2 s 5 27 2 26 s 25
) 36 » 25 0 m 36 s
1c 27 2 28 5 21 ac B sc 24
1e 2 3 B 25 a0 sd
i1 36 o 38 B 24 e s
1g 19 2 23 3 25 ar sg
n 53 n 3 o s
Average 305 Average 3302857143 ‘Average 24 verage 3 066666667 Average 245
Average Height of True Leaves
Group | Day 25 | Day 28 | Day 31 | Day 34 | Day 37 | Day 40
1 3.05 | 376 | 476 | 6.27 | 8.64 | 9.36 100%
2 3.34 | 4.01 5.04 6.4 8.29 | 10.12 108.12% 812
3 244 | 3.07 | 367 | 483 | 6.03 | 7.51 s024% 1878
4 3.07 | 3.26 | 3.83 | 5.01 6.3 7.96 ss04% 1496
5 245 | 299 | 349 | 431 536 | 7.01 Ta80% 251
Average Height of True Leaves
12 = Control
10 = 1 Laser Pre
£ 8 Germination
S 6
- 3 Laser Pre
= 4
=] Germination
[} 2
T 0 - 1 Laser Post
Day Germination

25

28

Day Day Day
31

34

Day
37

Day of the Experiment

Day
40

= 3 Laser Post

Height of True Leaves.
036
10.16
751
7.6
701

Height of True Leaves vs. Group # on Day 40

12

10

Helghtof True Leaves

Group #




\verage f of True Loaves on Day 4
# of leaves s Teaves ol leaves Teaves
1 B 2% 1 B 10 4 10 5 B
0 1 zb 1 B & 0 1 sb 7
ic B 2 n 3 0 ac 10 s B
1e B 2 1 B B 2a B 54 7
i B 2f 1 B & e B se B
i B 2 B 3 o ar 0 5 0
i 10 o 1 3 7 25 B sh 7
Average 9142857143 Average T Average 8428571429 Average 9265714286 Average 7
\erage # of True Loaves on Day 37
eaves Teaves. Teaves [SeedSeeding #] of eaves Teaves
1 7 2 B B O B 0 B 7
1 7 % B B 3 0 B sb O
1c 7 2 B 5 7 ac B s 7
Te 6 2 B 5 7 2 G Bl 7
i s of B Bl 7 e 7 Se 7
15 s 2 7 B 7 at B 5 3
ih 9 2 B h 5 % 7 sh B
Average 7428571420 Average 5142857143 Average 6714285714 Average 7 Average 6142857143
\werage # of True Leaves on Day
[#-of leaves leavos Toaves ol eaves loaves
12 © 2 B B B B 7 B s
0 6 D 7 B 5 0 7 b 0
ic 6 2 7 B 3 ac B 5 5
1e 4 2 B B 3 2 B Bl B
i s af B B @ e 7 Se B
1g 7 % 6 3 7 ar 0 5 B
1 o 2 B n [« % B sh B
Average 6571428571 Average 72687143 verage 5714285714 Average 718285714 Average GazBs71428
\verage #of True Loaves on Day 31
# ofleaves Teaves Teaves. #ofleaves Teaves
1 3 2% 7 B 3 4 B 5 4
0 5 zb s B B 0 7 sb 2
ic 3 2 B 3 B ac B s B
1e 2 2 s B [« 2a B 54 2
i 5 2f 7 B [« e 2 se 2
i s % B 3 B ar 2 5 2
i 7 2 7 3 B % B sh 2
Average 442857143 Average 5571428571 Average 3571428571 Average 3285714286 Average 2428571429
\erage # of True Loaves on Day 2
eaves, ves Teaves [SeedSeeding #] of leaves
1 2 2 B B B B B B 2
1 2 B 2 B B an B s 2
1c 2 2 2 3 B ac 2 s 2
Te 2 2 B 3 B 2 2 Bl 2
i 2 of 2 Bl B e B 5 2
1 2 % 2 3% B at 2 5 2
ih 2 2 B h B % 2 sh 2
Average 2 Average 2 Average 2 Average 2 Average 2
\werage # of True Leaves on Day 2
¥ ol eaves Toaves loaves ol eaves Toaves
12 2 2 2 B B 2 B
0 2 D B B 0 B b
1c 2 2 2 B 2 ac B 5 2
1e 2 2 B B 2 Bl
i 2 af B £l B e Se
15 2 2% 2 3 2 ar 5
1 2 2 2 n % sh
Average 2 Average 2 verage 2 Average 2 Average 2
Average # of True Leaves per Young Plant
Group | Day 25 | Day 28 | Day 31 | Day 34 | Day 37 | Day 40
1 2 2 414 | 6.57 | 7.43 9.14 100%
2 2 2 557 | 714 | 8.14 11 12035% 2035
3 2 2 3.57 5.71 6.71 8.43 9220% 21
4 2 2 3.29 5.71 7 9.29 101.64% 164
5 2 2 243 | 443 6.14 7 T6.50% 2341
Average Number of True Leaves Per Young Plant
2 12 = Control
5 10 = 1 Laser Pre
] 8 Germination
g 6
= 4 3 Lasers Pre
s 2 Germination
2 0 - 1 Laser Post
E Day Day Day Day Day Day Germination
z 25 28 31 34 37 40

= 3 Lasers Post

Day of the Experiment

Group #

Ave #of Leaves
9.142857143

11

8.428571420
9285714286

7

Ave # of Leaves vs. Group # on Day 40

2

10

A #of Loaves

Group #




True Leaf per,

e feaves o e leaves e eaves rue feaves Group # Sizeof ruefeaves
= 56 2 a5 5 3 4 4 5 51 1 a1 Size of true leaves vs. Group # on Day 40
0 m » a2 B 27 a0 s 5 5 2 40 R
1c 25 B a2 5 EE] fac . sc 5o 3 34
1e 3 2 a5 e 55 ad 52 50 2o 4 358
] m or a5 of ) s B B 28 s 303
1 52 25 5.7 55 33 o 26 58 25 5
n m o s an B 2 25 B 5 H
Average STzsaTIaz0 Average S aesT1a280 Average 3 sazeeT 143 Average Ss285714z0 Average 0271z g
T Leat per

e foaves o e leaves e eaves. rue feaves
. 28 B a3 5 56 2 53 s 25
» a1 » o2 B 22 a0 12 5 22 3
1c ET] B 54 s 27 fac 36 sc o1
le 2 2¢ 4 3 28 ad 2.3 5d 2.1 Grow
i a1 or B or 26 [ae 24 B [
1 25 25 29 55 25 o 18 58 B
n 39 o a2 an 23 2 19 B 26
Average 2871420 Average 366614280 Average ZorazesTi Average 2785714280 Average ZazesT 14

True Leaf (per,

rue leaves 9 true eaves true leaves e leaves
10 2 B 52 5 20 0 20 B 17

® 31 2 23 0 13 [ab 31 5 13

ic 26 2 24 3 17 Jac 24 sc B

1o 12 20 28 e 17 1 14 50 13

3 31 o 25 3t 17 [ae 15 e 0

15 18 20 19 3 is [af 12 5 12

0 3 n 1 0 14 [ag 1 5h 14

Average 24 Average 2642857143 Average 1671428571 Average. 1857142857 Average 414285714

True Leaf per,

rue leaves. 9 true eaves true leaves e leaves
10 13 B 22 5 16 a2 15 B 1

® 18 2 17 0 07 [ab 23 b o5

ic 17 2 15 3 1 Jac 16 sc 0

10 07 20 17 e 09 2 09 50 o8

i 21 o B 3t 11 [ae 1 e 06

15 1 20 12 3 1 [af 08 5 07

0 ) n B 0 07 [ag 06 5h 05

Average 5 Average 1757142857 Average 1 Average. 1242857123 Average 08285714286

True Leaf per,

rue leaves. 9 true eaves true leaves e leaves
10 05 B m 5 12 a2 11 B 06
® 12 2 1 0 05 [ab 19 b 04
ic 1 2 1 3 07 Jac 13 sc o5
1e 02 B 13 e 07 2 06 50 04
1 15 o m 3t 08 [ae 07 e 04
1 08 20 los 3 07 [af 05 5 05
0 14 n 16 0 0.t [ag 0.0 5h o6
Average 09428571429 Average 1328571429 Average 0714285713 Average. 09285714286 Average 05285714286

True Leaf (per,

rue leaves. 9 true eaves true eaves e leaves
i 02 B o7 5 05 a2 0 B o1

® 05 2 oz 0 [ab 05 b

ic 04 2 o 3 01 Jac 03 sc o1

1e 2e o5 e 01 4 50

i 07 o los 3 02 [ae e

1 03 % o2 5 03 [af 5

0 05 n los 0 [ag 5h

Average 04666066667 Average 04718285714 Average 024 Average. 04 Average 01

Average Size of Largest True Leaf

rou a) a) a! a! a! a)
Group | Day 25 | Day 28 | Day 31| Day 34 | Day 37| Day 40

1 0.46 0.94 1.5 24 333 | 413 100%

0.47 1.33 | 1.78 2.64 3.67 | 449 108725 872

0.24 0.71 1 1.67 2.67 | 334 a7 013

0.4 093 | 1.24 1.86 279 | 3.53 a547% ass

[SIENIRIIN

0.1 0.53 | 0.83 1.4 234 | 3.03 3 2665

Average Size of Largest True Leaf per Young Plant
= Control Group
= 1 Laser Pre

Germination
3 Lasers Pre
Germination
= - 1 Laser Post
Day Day Day Day Day Day Germination
25 28 31 34 37 40

Length (cm)

o AN w s O

- 3 Lasers Post

Day of the Experiment




Day/Date
Day 17/9th

Seedling Initial Day 16 Day 19 Day 25
1a 03 26 3.6 44
1b 2.4 24 33 5 6
1c 1.8 29 42 5
le 0.2 24 3.4
1f 1.8 1.8 33 4.2 5.4
1g 0.6 2 3 4.1
1h 0.5 0.5 26 44 55
2a 3.4 3.4 5 6 7.5
2b 0.6 22 35 4.4
2c 1.6 25 4 5.1
2e 15 15 29 3.9 5.3
2f 2.2 22 36 4.9 6.1
2g 0.4 0.4 26 3.7 46
2h 22 22 4 5 6.4
3a 1.1 26 4 5
3b 0.8 3 4.1
3c 0.4 18 3.2 4.3
3e 0.6 0.6 33 46
3f 0.3 2 26 35
3f1 1 1 1.1 2
3g 03 1.9 3.7 4.8
3h 0.6 0.6 24 3.9
4a 1.5 27 4 5.4
4b 22 22 3.8 5 6.2
4c 0.6 26 4.4 55
4d 0.4 0.7 2.7 43
4e 0.7 0.7 2.1 4
4f 0.7 1.9 27
4g 0.1 2.1 3.4
5a 0.6 0.6 3.6 43
5b 0.1 0.1 238 4
5¢ 1.8 1.8 35 4.9
5d 0.1 24 4
Se 0.2 25 35
5g 0.2 29 4.2
5h 0.2 0.2 25 4
Seedling Growth Tracker
la s W Initial
1e L_—_— —— W Day16
12: .-_____ Day19
P — B Day22
. P W 0ay25
£ ——— = Day2s
§ s - ——— ———
40 e ——
b
5 E_
———
] 10 20 30 40

Day of Measurement

5.5

6.1
4.4
6.3
47
6.2

52
5.9
6.3
6.8
52
6.8
5.6

5.1
5.3

23
5.7
4.4

6.9
6.4
5.3
4.5
3.4

53
4.8
5.9
4.5
4.1
5.4
4.6

6.6
5.4
6.8
5.1
6.7
8.2
5.9
6.6

7.
59
77
6.1
55
56
57
44

5.1
6.8
7.3
6.8
57
55

4.8

5.4
6.7

53
5.8

6.3
8.4
7.6
6.1
71
5.6
7.5
8.5
6.5

7.4
7.8
6.4

6.5
5.9

6.6
49
3.1
6.6
5.4

7.7
7.7
6.3
5.8
4.4
55
6.3
5.7
7.4
5.9

6.2
5.3

6.4
8.7
77

7.3
6.2
7.8

6.7
7.4
7.6
7.9
6.6
8.2
72
6.4
6.8

6.8

72
7.8

6.8
6.3
4.5
6.1
6.5
6.5
76
6.2
6.2
6.5
5.5

6.7
8.8

7.2
74
6.4
7.9
9.2
7.4
8.1
7.7
8.3
71
8.4
7.3
6.7
6.9

7.3
6.3
7.4

8.2
7.4
6.4
4.7
6.5
6.8

6.8
6.7



VARIABLES

Controlled

Size of the pot

Amount of soil = 65¢

Amount of water = 60ml to wet the soil; 20ml on watering days
Amount of light = 12 hours a day from on Day 16

Laser setting (Wavelength, Joules, Hertz, Watts, Time)

Planting depth = 6mm

Type of tomato seed = WestCoastSeeds - Early Girl

Control Group = Group 1 - no laser

Manipulated (Number
of exposures to class 4
laser)

Group 2 - 1 laser exposure on day 7

Group 3 - 3 laser exposures onday 1,4 and 7

Group 4 - 1 laser exposure when all 8 plants have sprouted or Day 22
Group 5 - 3 laser exposures on day 22, 25 and 28

Responding (Rate of
Growth)

Number of days to sprout above surface/soil

Overall growth - height of Cotyledon including the stem

Overall Growth - height of True leaves including the stem

Number of True Leaves

Size of the True Leaves

Number of Flowers (if this occurs within the timeframe of the experiment)
Number of Fruit produced (if this occurs within the timeframe of the experiment)




