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ABSTRACT

Effect of explants types on callus induction of Lotus (Nelumbo nucifera Gaertn.) cv.
Buntharik was studied. Callus was initiated by culturing petioles from embryos, buds from
embryos and buds from rhizomes on MS (Murashige and Skoog. 1962) medium containing a
combination of 40 UM NAA (a-napthalene acetic acid) and 0.5 uM TDZ (Thidiazuron) for 8
weeks under 16-h photoperiods cool white fluorescence. It was found that all explants produced
callus within 4 weeks of incubation. The best callus induction was produced from petiole
explants. The callus was green and compact glandular. On the other hand, bud explant from
rhizome gave the lowest score of callus growth and induced brown friable callus.

Effect of plant growth regulators on induction of somatic embryogenesis was studied.
The petioles from embryos were cultured on MS medium containing combinations of 40, 50 and
60 pM NAA and 0.25, 0.50, 1.00 and 1.50 pM TDZ for 20 weeks under 16-h photoperiods cool
white fluorescence. It was found that the explants cultured on all media formed somatic embryo.
However, the best score of growth (3.92) and the maximum percentage of explants formed
embryos (66.67) were achieved from medium supplemented with 40 pM NAA and 0.50 UM
TDZ when cultured for 12 weeks of incubation.

Effect of light and plant growth regulators on induction of somatic embryogenesis was
studied. The petiole explant from embryos were cultured on MS medium containing combinations
of 2.0 uM 2,4-D (2,4-dichlorophenoxy acetic acid) and 0.5 pM BA (benzyladenine), 2.5 pM
NAA and 2.0 uM BA, 40 uM NAA and 0.50 pM TDZ for 4 weeks under 16-h photoperiods of
cool white fluorescence with photosynthetic photon flux of 20, 30, 50 and 100 pmol m s ' and red

light with photosynthetic photon flux of 10, 20, 30 and 40 pmol m’s"'. After 4 weeks

11



of incubation, ail calluses were transferred to MS medium supplemented with half
concentrations of all plant growth regulators which mentioned above for 12 weeks. After 4 weeks,
callus changed to green hard callus under white light exposure, in contrast callus developed to
light-green hard callus under red light condition. The best score of callus growth (5.33), the
maximum percentage of explants (50) formed embryos and number of somatic embryos per
explant (6.00) were achieved when calluses were subjected to red light treatment with
photosynthetic photon flux of 40 pumol m’s" combined with 20 1M NAA and 0.25 pM TDZ.
Callus formed pro-embryo within 6 weeks of incubations and developed to globular shape and

mature embryos within 10 weeks of incubation.
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1.00 2.7540.33 2.6840.93 1.93+0.66°
1.50 3.8340.44 2.9240.96 2.08+0.58
NAA 60 TDZ 0.25 4.58+0.22 3.00£0.46 2.5340.08 °
0.50 3.94+0.46 2.2540.55 1.67+0.83"
1.00 3.67£0.36 3.08+0.44 2.67+0.22
1.50 2.7040.25 2.18+0.67 3.1240.73™"

F-test ns ns *

CV (%) 3031 44.51 30.83

ns Ty " o -
lifiaruanaeiumada
* fianuuandiuesnihisddymeada
» finnuuananeiuednihivdwytneada
17 d Addaw o w v a & a " e e ar an A - A
7 Aundonlonys Miudliuluurds Ianusendniuedniisdagnadfdons suifiou Taeis

Duncan’ New Multiple Range Test N52AUA1 00U 95%



= ¢ d (4 a a = csy ' 9
MININ 4.5 LL’EW‘N!.‘lJf)‘iL“]ﬂl?’lﬂ'l'i&ﬂﬂi"]fﬂ"lﬁﬂ!ﬂim'iIﬂﬁ]']ﬂﬂ'lﬂ‘ﬂ'lzmﬂ&ﬂ')‘liﬂ?u’lﬂ

[ a/ o d = i a ' ar
VINANNSVDIVINONWUTYWUNID Uuﬂ1ﬂ15'§lﬂ5 MS ﬁlﬂll NAA 774N TDZ

]
f=1

NIzauANIUTUAINY

ANTUYY wesduamstnalasnfneuuile (%) (SE)
(UM) 01y (§ani)

i3 16 19
NAA 40 30.8340.95 45.8440.66 45.8440.66
50 33.3340.22 50.00+0.44 50.0040.44
60 29.1740.20 37.50+0.20 37.504+0.20

F-test ns | ns ns
TDZ 0.25 27.7840.59 30.56+0.26 30.56+0.26
0.50 36.3340.34 46.67+0.38 46.67+0.38
1.00 33.33+0.45 47.22+0.60 47.2240.60
1.50 25.0040.82 50.00+0.39 50.00+0.39

F-test ns ns ns
NAA 40 TDZ 0.25 16.67+1.37 25.00+0.00 25.00+0.00
0.50 48.33+1.20 66.67+1.20 66.67+1.20
1.00 41.6740.68 50.00+0.00 50.00+0.00
1.50 16.67+2.05 41.67+1.81 41.67+1.81
NAA 50 TDZ 0.25 33.33+2.23 41.67+2.23 41.67+2.23
0.50 33.33+0.68 ) 41.67+1.05 41.67+1.05
1.00 33.33+2.05 50.00+0.68 50.00+0.68
1.50 33.33+0.68 66.67+0.68 66.67+0.68
NAA 60 TDZ0.25 33.33+0.68 25.00+0.68 25.00+0.68
0.50 33.33+0.38 41.67+0.68 41.67+0.68
1.00 25.00+0.00 41.67+0.00 41.67+0.00
1.50 25.00+0.00 41.67+0.00 41.67+0.00

F-test ns ns ns

CV (%) 42.81 29.36 29.86

ns JUTANNLANA A UMD A
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13 16 19
NAA 40 0.3340.06 1.1740.11 1.2540.13
50 0.3340.06 1.4240.03 1.504+0.03
60 0.17+0.04 1.00+0.07 1.25+0.03

F-test ns ns ns
TDZ 0.25 0.44+0.05 0.89+0.07 1.00+0.06
0.50 0.22+40.05 1.56+0.07 1.67+0.11
1.00 0.33+0.08 1.33+0.02 1.44+0.03
1.50 0.11H0.05 1.0010.12 1.2240.10

F-test ns ns ns
NAA 40 TDZ 0.25 0.3340.14 0.67+0.14 0.67+0.14
0.50 0.33+0.14 2.0040.17 2.334+0.09
1.00 0.67+0.14 1.3340.11 1.3340.11
1.50 0.00+0.00 0.6710.14 0.671+0.14
NAA 50 TDZ0.25 0.6740.14 1.33+0.29 1.33+£0.29
0.50 0.00+0.00 1.3340.11 1.3340.11
1.00 0.33+0.14 1.3340.29 1.67+0.20
1.50 0.3340.14 1.6740.20 1.67+0.20
NAA 60 TDZ0.25 0.3310.14 0.67+0.14 1.00+0.21
0.50 0.3340.14 1.33£0.24 1.33+0.24
1.00 0.00+0.00 1.3340.11 1.3340.11
1.50 0.0040.00 0.67+0.24 1.33+0.11

F-test ns ns ns

CV(%) 12.26 21.65 18.63

ns IAUANANNUNNADA
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AT (Fmol m's ) Az YRR wesiFuimsina $1UU pro-embryo
(AZUU) (SE) pro-embryo (%) (+SE)" AovuaMSE)
20 3.00:0.07 2.7842.78 0.1140.10
5 3.0040.06 2.7842.78 0.1310.10
0 2.9440.00 2.7842.78 0.2240.18
100 2.89+0.11 2.7842.78 0.1140.21
F-test ns 7 ig ns
24D 20 UM BA 0.5 UM 2.9240.04 0.0040.00" 0.00:0.11"
NAA 2.5 UM BA 2.0 UM 3.04+0.03 8.33+0.00" 0.3310.26"
NAA 40 UM TDZ5.0 UM 2.9140.07 0.0040.00" 0.00+0.30"
F-test ns 7- *
20 24D 20UM  BA 0.5 M 3.00£0.08 0.0040.00 0.00+0.00
NAA 2.5 UM BA 2.0 UM 3.08+0.08 8.3341.37 0.3340.27
NAA 40 UM~ TDZ 0.5 UM 2.9240.08 0.00:0.00 0.00:0.20
30 24-D20UM BA 05 UM 3.0040.08 0.00:0.00 0.00+0.00
NAA 2.5 UM BA 2.0 UM 3.00+0.08 §.3341.37 0.39:0.35
NAA 40 UM TDZ 0.5 UM 3.0020.30 0.00+0.00 0.00:0.00
30 24D 20UM BA 0.5 UM 2.920.00 0.00+0.00 0.00£0.20
NAA 2.5 UM~ BA 2.0 UM 3.08+0.00 8.33+1.37 0.67+0.32
NAA 40 UM TDZ0.5 UM 2.830.08 0.000.00 0.00:0.51
100 2,4-D 20UM BA 0.5 UM 2.750.17 0.00+0.00 0.00£0.24
NAA 2.5 UM BA 2.0 UM 3.000.00 8.3321.37 0.33£0.54
NAA 40 UM TDZ0.5 UM 2.9240.17 0.00+0.00 0.00+0.17
F-test ns ns ns
CV (%) 3.35 93.88 1143
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10 13 16
20 2.3340.51 2.8940.50" 2.2540.65
30 2.0016.62 3.2240.10° 2.8340.18
50 3.56+0.69 3.89+0.10° 3.0840.18
100 3.2240.69 3.9740.29° 2.97+0.15
F-test ns & ns
24-D 1.00 UM BA 025 UM 1.6740.30" 3.424037 2.334039"
NAA 125 UM BA 1.00 UM 3.33+0.49" 4.750.29 3.1240.11°
NAA 200 [IM TDZ 0.25 UM 3.3340.73" 3.7340.19 2.9040.12°
F-test Ly ns *
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30 24-D1.00 UM BA 025 UM 1.00+£0.00 3.00+0.50 2.50+0.36
NAA 1.25 UM BA 1.00 pM 3.331.20 3.3310.36 2.58+0.36
NAA 20.0 UM TDZ 0.25 M 1.6740.33 3.3340.55 3.4240.49
50 2,4-D 1.00 UM BA 025 M 2.00+1.00 3.50+0.30 2.9240.49
NAA 1.25 UM BA 1.00 UM 4.67+0.33 4331025 3.50+0.58
NAA 20.0 UM TDZ 0.25 UM 4.00+1.00 3.85+0.83 2.8340.76
100 2,4-D1.00 UM BA 025 UM 2.33+0.88 3.4240.33 2.67+0.44
NAA 1.25 UM BA 1.00 UM 2.330.88 4754038 3.7540.20
NAA 20.0 UM TDZ 0.25 UM 5.00+0.58 3.7340.38 2.50+0.58
F-test ns ns ns
CV (%) 36.66 11.10 16.03
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1 (Flavi)
10 13 16
20 5.56+0.68 11.11£0.99 11.11£0.99
30 8.3310.60 8.33+1.14 8.33+1.14
50 27.7840.45 30.56+1.25 30.56+1.25
100 19.4440.35 25.00+0.71 25.00+0.71
F-test ns ns ns
2,4-D 1.00 UM BA 025 UM 4174039 6.25+0.65 6.25+0.07
NAA 125 UM BA 1.00 UM 27.08+0.75" 29.1740.61 29.1740.15
NAA 200 UM TDZ 0.25 UM 14.58£1.07% 20.83+1.19 20.8341.01
F-test 5 ns ns
20 2,4-D 1.00 UM BA 025 UM 0.0(&0.00 0.00+0.00 0.0040.00
NAA 125 UM BA 1.00 UM 16.67+2.05 25.00+1.81 25.00+1.81
NAA 20.0 UM TDZ 0.25 UM 0.00+0.00 8.33+1.37 8.33+1.37
30 2,4-D1.00 UM BA 0.25 UM 0.0040.00 0.00+0.00 0.00+0.00
NAA 1.25 UM BA 1.00 UM 25.00+1.81 25.00+1.81 25.00+1.81
NAA 200 UM TDZ 0.25 UM 0.00£0.00 0.00+0.00 0.00+0.00
50 2,4-D 1.00 UM BA 0.25 BM 8.33+1.37 8.33+1.37 8.3341.37
NAA 125 UM BA 1.00 UM 41.67+0.68 41.67+0.68 41.67+0.68
NAA 200 M TDZ 0.25 UM 33.33+2.23 41.67+2.35 41.67£2.35
100 2,4-D 1.00 UM BA 0.25 UM 8.33+1.37 16.67+1.37 16.67+1.37
NAA 1.25 UM BA 1.00 UM 25.00+2.57 25.00+2.57 25.00+2.57
NAA 200 UM TDZ 0.25 UM 25.00+1.81 33.33+0.68 33.3340.68
F-test ns ns ns
CV (%) 82.47 63.91 63.91
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10 13 14
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30 1.00£0.22 1.00+0.29 1.00+0.40
50 2.78+1.00 3.5640.59 3.67+0.58
100 1.89+1.00 2.7840.67 2.8940.67
F-test ns ns ns
2,4-D 1.00 UM BA 025 UM 0.25+0.16" 0.5040.32 0.5040.32
NAA 125 UM BA 1.00 UM 3.17+1.02° 3.25+1.00 3.3340.96
NAA 200 M TDZ 0.25 UM 1.00£0.59" 2.17+1.08 2.42+0.13
F-test ¥ ns ns
20 2,4-D1.00 UM BA 025 UM 0.00+0.00 0.00+0.00 0.00£0.00
NAA 125 UM BA 1.00 HUM 0.67+0.24 1.00+0.33 1.3340.41
NAA 20.0 UIM TDZ 0.25 M 0.00+0.00 0.67+0.24 1.00+0.33
30 2,4-D1.00 UM BA 025 M 0.00+0.00 0.00+0.00 0.00+0.00
NAA 125 UM BA 1.00 LM 3.00+0.53 3.00+0.43 3.00+0.43
NAA 200 UM TDZ 0.25 M 0.00+0.00 0.00+0.00 0.0040.00
50 2,4-D1.00 UM BA 025 M 0.33+0.14 0.67+0.24 0.67+0.24
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NAA 20.0 UM TDZ 0.25 UM 2.33+0.49 4.3310.63 4.67+0.67
100 2,4-D1.00 UM BA 0.25 UM 0.6740.24 1.33+0.29 1.3340.29
NAA 1.25 UM BA 1.00 UM 3.33+0.77 3.3340.67 3.3320.67
NAA 200 UM TDZ 0.25 UM 1.67+0.36 3.6740.21 4.00+0.26
F-test ns ns ns
CV(%) 40.77 41.82 43.75
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AIIULEE (Lmol m’s”)

ACHHUNT

d d -
wesiiuamsing

914U pro-embryo

(AZUUY) (XSE)  pro-embryo (%)(+SE)

ADTUAIN (SE)

10 2.94+0.07 2.78+0.46 0.11+0.05
20 2.81£0.11 0.00+0.00 0.00+0.00
30 2.94+0.06 0.00x0.00 0.00+0.00
40 2.89+0.06 0.00+0.00 0.00+0.00
F-test ns ns ns
24-D 20 UM BA 0.5 M 2.90+0.04 0.00+0.00 0.00+0.00
NAA 25 UM BA 2.0 UM 3.00+0.03 8.33+0.34 0.08+0.03
NAA 40 UM TDZ 5.0 UM 2.79+0.07 0.00+0.00 0.0040.00
F-test ns ns ns
10 24-D 20 UM BA 0.5 UM 2.83+0.08 0.00+0.00 0.00+0.00
NAA 2.5 UM BA 2.0 UM 3.08+0.08 8.3341.37 0.3340.14
NAA 40 UM TDZ 0.5 UM 2.9240.08 0.00+0.00 0.00+0.00
20 24-D 20 M BA 0.5 UM 2.9240.08 0.00+0.00 0.00+0.00
NAA 25 UM BA 2.0 UM 2.9240.08 0.0040.00 0.00+0.00
NAA 40 UM TDZ 0.5 UM 2.58+0.30 0.00+0.00 0.00+0.00
30 24-D 20UM BA 0.5 UM 3.00+0.00 0.0040.00 0.00+0.00
NAA 25 UM BA 2.0 UM 3.00+£0.00 0.00+0.00 0.00+0.00
NAA 40 UM TDZ 0.5 PIM 2.83+0.08 0.00+0.00 0.00+0.00
40 24-D 20 UM BA 0.5 UM 2.83+0.17 0.00+0.00 0.00+0.00
NAA 25 UM BA'2.0 UM 3.00+0.00 0.00+0.00 0.00+0.00
NAA 40 UM TDZ 0.5 UM 2.8340.17 0.00+0.00 0.00+0.00
F-test ns ns ns
CV (%) 61.33 6.82 6.75
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ANMVUAI (Umol m s AzuuumsIwAuinlamnineuyile (A (SE)-
1) (Filai)

10 13 16
10 3.0041.02° 2424055 2.5840.27
20 2.44+0.56" 2.6140.64" 2.2240.43
30 4.00+0.51" 3.53+0.28" 1.7740.48
40 5.11+0.22° 4.31+0.52" 1.9940.59

F-test 5 ns
24-D 1.00 UM BA 025 UM 2.5040.84° 2.7540.58 1.8340.30"
NAA 125 UM BA 1.00 UM 4.25£0.48" 3.1540.79 2.6240.29°
NAA 20.0 UM TDZ 0.25 UM 4.17£0.52° 3.85£0.18 2.924031°

F-test ¥ ns *
10 2,4-D 1.00 UM BA 025 UM 1.000.00 1.3320.33" 2.5040.87
NAA 125 UM BA 1.00 UM 4.3340.67 2.8340.44™ 3.08+1.23
NAA 20.0 U{M TDZ 0.25 LM 3.6740.33 3.0840.65™ 2.1640.17
20 2,4-D 1.00 UM BA 025 UM 1.33+0.33 2.33+0.67™ 1.4140.30
NAA 1.25 UM BA 1.00 (UM 3.00+0.58 167033 1.73£0.37
NAA 200 UM TDZ 0.25 UM 3.0040.58 3.834044™ 2.83+0.30
30 24-D1.00 UM BA 025 UM 3.00+1.00 3.334033™° 1.41£0.42
NAA 1.25 M BA 1.00 UM 4332033 4.08+0.65% 3.0040.58
NAA 20.0 UM TDZ 0.25 UM 4.67+0.67 3.172073"° 267+0.67
40 2,4-D 1.00 UM BA 025 UM 4.67+0.33 3.60+0.00™" 1.98+0.13
NAA 125 UM BA 1.00 M 5.3340.33 4.00£033" 2.6740.67
NAA 20.0 UM TDZ 0.25 UM 5.3340.67 5.33+0.80" 4.00+0.58

F-test ns * ns

CV (%) 26.04 17.76 31.18

™ ufinuuanaesiunaada
- . o L] - o o -y
* Tanuuandeiuedeidsddgnaaia
»  ianuuanasiuednihivdngtneaia
1/ 4 daw o w W o - W VAo o aa A = ac
* Aundontienysiiiuaiulunuad InuuandniuedniiiedAgmeatadenSoufon Tas3s

4 o 4 o
Duncan’ New Multiple Range Test NIZAUAIIUTOUU 95%
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gA3 MS Rlmsnaugumai gy lagaiaieeg

wWesiFuamsmalwnaneiiie (%) (+SE)

AN (mol m’s”) o (M)
10 13 16
10 5.56+0.46 11.11+0.82 11.11+0.82
20 8.33+0.79 16.67+1.38 16.67+1.38
30 16.67+0.79 22.2240.39 22.22+0.39
40 11.11+0.68 27.78+1.21 27.7841.21
F-test ns ns ns
2,4-D 1.00 UM BA 025 UM 2.08+0.34 8.33+0.79 8.3340.79
NAA 125 UM BA 1.00 UM 14.58+0.65 18.740.43 18.740.43
NAA 20.0 UM TDZ 0.25 UM 14.5840.33 37.5+0.85 37.5+0.85
F-test ns ns ns
10 24-D1.00 UM BA 025 UM 0.00+0.00 0.00+0.00 0.00+0.00
NAA 125 UM BA 1.00 UM 8.33x1.37 16.67+1.37 16.67+1.37
NAA 200 UM TDZ 0.25 UM 8.33+1.37 16.67+2.05 16.67+2.05
20 24-D 1.00 UM BA 025 UM 0.00+0.00 0.00+0.00 0.00+0.00
NAA 1.25 UM BA 1.00 UM 8.33+1.37 16.67+1.37 16.67+1.37
NAA 200 UM TDZ 0.25 AM 16.67+1.37 33.3340.68 33.3340.68
30 2,4-D 1.00 UM BA 0.25 UM 8.33+1.37 16.67£1.37 16.67+1.37
NAA 1.25 UM BA 1.00 UM 25.0+0.00 25.040.00 25.040.00
NAA 20.0 UM TDZ 0.25 UM 16.67+1.37 25.0+1.81 25.0+1.81
40 24-D1.00 UM BA 025 UM 0.000.00 16.67+1.37 16.67+1.37
NAA 1.25 UM BA 1.00 }ll;ﬂ 16.67+2.05 16.67+2.05 16.67+2.05
NAA 200 IMTDZ 0.25 UM 16.67+2.05 50.0+1.05 50.0+£1.05
F-test ns ns ns
CV (%) 74.42 40.98 40.98

ns lfinuuandeiuneada
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MS NIMINAUMINS YA Tngasaien

AN (Lol m’s”) snmilananea3TesudmBudu @SE)
o1y (@lavh)

10 13 16
10 0.33+0.07 1.44:0.21 1.56:0.02
20 0.78+0.16 1.8940.13 2.11:0.36
0 2.2240.22 2.2240.10 23340.15
4“ 2.1140.25 2.7840.22 3.0050.39

F-test ns ns ns
24-D 1.00 UM BA 025 UM 0.25:0.08 0.58+0.07 0.58+0.14"
NAA 125 UM BA 1.00 UM 1.6720.21 2.08+0.06 2330.11"
NAA 200 UM TDZ 0.25 UM 1.830.14 3.58+0.07 3.8340.23°

F-test ns ns *
10 2,4-D 1.00 UM BA 025 HM 0.00+0.00 0.0040.00 0.00+0.00
NAA 125 UM BA 1.00 UM 0.67+0.67 1.33+0.29 1.6740.30
NAA 200 UIMTDZ 0.25 UM 0.3310.33 3.00£0.72 3.00:0.72
20 2,4-D1.00 UM BA 025 UM 0.00+0.00 0.0040.00 0.000.00
NAA 1.25 UM BA 1.00 UM 0.6740.67 2.00£0.36 2.0040.36
NAA 200 IMTDZ 0.25 IM 1.6741.67 3.67:0.4] 4.33+0.42
30 2,4-D L.OO UM BA 025 UM 1.00+1.00 1.6740.30 1.6740.30
NAA 1.25 UM BA 1.00 UM 3.33+3.33 3.00:0.24 3.3340.30
NAA 200 UM TDZ 0.25 UM 2.3342.33 2,00+0.43 2.00+0.43
40 2,4-D1.00 UM BA 025 UM 0.00+0.00 0.67+0.14 0.6740.14
NAA 1.25 UM BA 1.00 UM 3.3343.33 2.000.55 2.3340.61
NAA 200 UMTDZ 0.25 UM 3.0043.00 5.6740.46 6.00+0.39

F-test fis s -

CV(%) 38.92 40.09 36.45

ns 1o "o an
lifinamuandiedumaaia
+ Januuananiusdniiiodvgniata
1/ o2 A e o _w 4w & g " e VoA o aa 4 a e
* Aundoildnusmiuaniulunulis ruuandniuednihisdrynsadadienls ooy Tav3s

Duncan’ New Multiple Range Test fiszAuAUFeIU 95%
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a pro-embryo (ﬁﬂmﬁﬁ 6) b globular shape (ﬁ”‘ljmﬁ‘l‘?‘l 7)

¢ heart shape {ﬁ’ﬂmﬁ‘?‘l 8) d torpedo shape (ﬁ'ﬂmﬁﬁ 9)
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sl Y3 (Hadn3wans)
(NH,NO, 1,650
KNO, 1,900
CaCl,.2H,0 440
MgSO, 370
KH,PO, 170
FeSO,.7H,0 27.8
Na, EDTA 373
MnSO, .7H,0 223
ZnS0,.7TH,0 8.6
H,BO, 6.2
KI 0.83
Na, MoO, .2H,0 0.25
CuSO,.5H,0 0.025
CoCl,.6H,0 0.025
Myo-inosital 100
Nicotinic acid 0.5
Pyridoxine.HCI 0.5
Thiamine.HCI 0.1
Glycine 2.0
Sucrose 30,000
pH 5.5-5.7
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1.1 Absolute ethyl alcohol
1.2 Acetic acid

1.3 Paraffin oil

1.4 Tert-Buthyl Alcohol
1.5 Xylene

1.6 Canada balsam

1.7 Paraplast

1.8 Formaldehyde

1.9 Glacial acetic acid
1.10 Ethyl alcohol 95%
1.11 Fast green

1.12 Safranin

2. gilnsal

2.1 Tada Wds Wi fuay

22 ASTUBNA TNNBS 32 naoanon

23 WIAuTIudI

24 in3eadniiiBie (microtome) (g1 v.1)

25 1A30IYYINIA (vacuum) G v.2)

2.6 slide drying bench (zﬂ;’.l 9.3)

2.7 alad (slide) unzns zandaalad (cover glass)
2.8 'iau (hot air oven)

2.9 staining jar
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v E
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7 pure Tertiary butyl alcohol 12
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9 pure TBA + paraffin oil 9A3 189U 1: 1 (60°C) 12
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Source df SS MS

F-test F-table
_____ B F.05 F.01
Biock 4 8.835 2.209 g™ 3.84 7.01
Treatment 2 206.266 103.133 5357 4.46 8.64
ERROR .8 15.40 1.925
TOTAL 14 230.50 16.465

Grand mean = 7.32 CV = 18.95%
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Source df SS MS F-test F-table
F.05 F.01

Block 4 106.667 26.667 1.00™ 3.84 7.01

Treatment 2 7053.33  3526.667  132.25 4.46 8.64

ERROR 8 213.333 26.667

TOTAL 14 7373333 526.667

Grand mean = 84.67 CV = 6.10%
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Source df SS MS F-test F-table
F.05 F.01
Block 4 106.667 26.667 1.00™ 3.84 7.01
Treatment 2 7053.33 3526.667 132.25“ 4.46 8.64
_ERROR 8 213.333 26.667
TOTAL 14 7373.333 526.667
Grand mean = 84.67 CV = 6.10%
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Source df SS MS F-test F-table
F.05 F.01

Block 4 0.304 0.076 083™ 3.84 7.01

Treatment 2 3.184 1.592 17.30 4.46 8.64

ERROR 8 0.736 0.092

TOTAL 14 4.224 0.302

Grand mean = 2.88 CV = 10.53%
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Source df SS MS F-test F-table
F.05 F.01

Block 4 0.444 0.111 0.90™ 3.84 7.01

Treatment 2 11.932 5.966 4831 4.46 8.64

ERROR 8 0.988 0.124

TOTAL 14 13.364 0.955

Grand mean = 3.18 CV = 11.05%
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Source df SS MS F-test F-table
F.05 F.01

Block 4 0.983 0.246 1.00™ 3.84 7.01
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TOTAL 14 13.416 0.958
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Annziaza191n lva veaiavaliugyumsnizi@esluomisgns

MS il NAA ANA 40 UM 59300 TDZ anududu 0.5 UM

ooy 4 dulenv

Source df SS MS F-test F-table
F.05 F.01

Block 4 0.003 0.0008 0.64™ 3.84 7.01

Treatment 2 0.014 0.0069 557 4.46 8.64

ERROR 8 0.010 0.0012

TOTAL 14 0.027 0.0019

Grand mean = 6.15 CV = 57.40%
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ﬂWﬂxllﬁ:‘,ﬂ'ﬁl'lﬂ'l'Hﬁ ‘\JBQU’J‘Hﬁ’NWNTj"l,‘!iu“ﬂ'jﬂﬂl'?ﬂzlﬁﬂﬂ1u'i}'lﬂ'l'ifIﬂi MS Ny

NAA amudndu 40 uM sy TDZ arandudu 0.5 pM iifeey 6 dala

('\[;1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 4 0.0283 0.0071 3.01™ 3.84 7.01
Treatment 7 0.0055 0.0027 g™ 4.46 8.64
ERROR 8 0.0188 0.0023
TOTAL 14 0.0526 0.0038
Grand mean = 1.03 CV = 4.69%

ns 7= v [y oA W Y aa
'h.liJﬂ’J'lllLLﬂﬂﬂ'Nﬂuﬂﬂ']diluﬂ'ﬁ'lﬂiyﬂ'fﬂﬁﬂﬂ
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MIIN A2 ARTIEHRIVIIAYBAAd AR INMsIzRsId i lunafung mosannAnnz
o v a 1 ﬂy =
wazgmmnIna veafmaraiugyansnimzidveluemisgas Ms #itl NAA

y g ' @ 3 g A o o
AITUVUVU 40 l..lMi’JllﬂU TDZ aNUUIY 0.5 |.1M I.NBEHQ 8 ﬂ‘]Jﬂ'I'H

(\/E Transformation)

Source df SS MS F-test F-table
F.05 F.01

Block 4 0.0033 0.0008 1.05" 3.84 7.01

Treatment %) 0.0084 0.0042 5.32 3 4.46 8.64

ERROR 8 _ 0.0063 0.0008

TOTAL 14 0.0180 0.0013

Grand mean = 1.03 CV = 2.73%
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' v
=Y 4 Y [] 9 Y
M99 A.13 AR5 IEHRAsMWVIIRYBIIAadanINMszAsIa ML luInANaE Moea
o Y o o a 1 y
VINANNZUDTA191N IMa vesimarsiufyamSnimiziaosluemisgas Ms

1l NAA anmdudu 40 pMs iy TDZ anmidudiu 0.5 pm

(VX+1 Transformation)

Source df SS MS F-test F-table
F.05 F.01

Block 4 0.0033 0.0008 1.51" 3.84 7.01

Treatment 2 0.0084 0.0042 4.65‘ 4.46 8.64

ERROR 8 0.0063 0.0008

TOTAL 14 0.0180 0.0013

Grand mean = 1.03 CV = 3.71%

s

" hifinnwuananetuesisiisddyneaia
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UANNUANAIINUBINI DA TN 1IaeA

d' a 3 o 3 SR, a a a dv 1 kY
M99 A.14 Ansiwvnailesiruamsiia Isndneus Teninmsimznosdmily
@ o w a A ﬂ’ { a
NAANNzYRNIIMAINUTYUNT AN IzRe Tue MRS MS AN NAA

3901 TDZ tio01g 13 d1Ja (VX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Treatment 11 37.0156 3.3651 0.66™ 2.30 3.26
NAA v. 6.3404 2.1135 0.41™ 3.05 4.82
TDZ 3 13.7304 6.8652 1.34™ 3.44 5.72
NAA x TDZ 6 16.9448 2.8241 055™ 2.55 3.76
ERROR 22 112.5534 5.1161
TOTAL 35 150.9279 43122
Grand mean = 5.28 CV = 42.81%

ns L] \J o T = o o aa
11]'l.lﬂ')'mllﬂﬂﬂ'liﬂu YUY ‘NUﬁ'lﬂﬂJTl'Nﬁﬂﬂ
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AN A.15 'JLﬂ'i'ISi‘HHﬂlﬂﬂiL"'If'LIFIﬂﬁlﬂﬂIQﬂHﬂﬂlﬂﬂU'iIf]'il'Iﬂﬂ'l‘ilﬂ'lxlﬁtl»‘lﬁ’)llﬂ'l”i‘lj

o o a 4 i A a
VINANNZYDIVINANNUFYUNINAMIZID0I U IMITZAT MS AN NAA

3L TDZ ifeo1y 16 §1la1W (VX+1 Transformation)

" ifinwuanananussislivvdnanisana

Source df SS MS F-test F-table
F.05 F.01

Treatment 11 26.3889 2.3990 080" 2.30 3.26

NAA 2 6.2472 2.0824 070™ 3.05 4.82

TDZ 3 4.2478 2.1239 071"™ 3.44 5.72

NAA x TDZ 6 15.8939 2.6490 0.89™ 2.55 3.76
_'I:IRROR 22 65.6191 2.9827

TOTAL 35 102.1985 2.9200

Grand mean = 5.78 CV = 29.87%

= a o d d d a a a .-_-1’ v
AN A.16 'Jlﬂi'lﬁﬂﬂﬁlﬂﬂﬁl’iiﬂﬂﬂﬁlﬂﬂi’l{ﬂ?ﬂﬂlﬂﬂ'ﬂiiﬂﬂ'lﬂﬂ'ﬁlWT’JLﬂUQﬂ'JUﬁ"qulU

[ as w d = 4 d’ a a
VINANNZVOITINAINUFYUNTONNIZIAB TUBIMITFAT MS NiAN NAA

3 TDZ iy 19 Fand T oastdrhasion)

ns 1 1 ar U o ar o as
11]” ﬂTIllllﬂﬂﬂ'l\lﬂNﬂUNlJuUﬁ'lﬂm'ﬂ'l\lﬁﬂﬂ

Source df SS MS F-test F-table
F.05 F.01

Treatment 11 26.3889 2.3990 080" 2.30 3.26

NAA 2 6.2472 2.0824 0.70" 3.05 4.82
 TDZ 3 4.2478 2.1239 071" 3.44 572

NAA x TDZ 6 15.8939 2.6490 0.89™ 2.55 3.76

ERROR 22 65.6191 2.9827

TOTAL 35 102.1985 2.9200

Grand mean = 5.78 CV = 29.87%
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MmN 117 Anseirasumasiaumsiie Innaaeuys Tennmamzaosdiuduly

o o v o a y i a
VINANNZVBITIM AR UFYUNINAINIZIRoI luo 1M gas MS Tilin NAA

$2uf TDZ 1§i007g 13 1A (VX+1 Transformation)

Source df SS MS F-test F-table
F.05 F.01

Treatment 11 0.3175 0.0289 13.00 2.30 3.26
NAA g 0.0374 0.0187 1.55™ 3.05 4.82
TDZ 3 0.0934 0.0311 1.00™ 3.44 5.72
NAA x TDZ 6 0.1868 0.0311 1.67™ 2.55 3.76
ERROR 7 7 0.4109 0.0187
TOTAL 35 1.2141 0.0347

Grand mean = 1.11 CV = 12.27%
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A31N A.18 TATEHAAAURALTIUIUNITNA [aaey D3 Tonmamiziaseauiuly

[ Qs o o a : Y i a
NNANNSVDNTINA AU FYUNTANINEDBI U IMITTAT MS TtAN NAA

SR TDZ Wivey 16 Flam (Vo Tispretnaiion)

Source df SS MS F-test F-table

F.05 F.01
Treatment 11 0.7367 0.0670 0.68™ 2.30 3.26
NAA 2 0.1108 0.0554 0.56" 3.44 5.72
TDZ 3 0.3200 0.1067 1.09™ 3.05 4.82
NAA x TDZ 6 0.3059 0.0510 052" 2.55 3.76
ERROR 22 2.1588 0.0981
TOTAL 35 3.4056 0.0973
Grand mean = 3.23 CV = 44.51%
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4 a 4 ] i o a a a o (]
M3 A.19 IRzviRaduRasiIumsne lsuaneuys Tevnnisimiziasea i 1
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NNANAzYINTIMANUTYUNTANMIZIasa lue M5 gAs MS Ay NAA

39 TDZ 1ifo01g 19 At (VX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Treatment 11 0.7334 0.0667 086" 2.30 3.26
NAA 2 0.0476 0.0238 031" 3.44 5.72
TDZ 3 0.2766 0.0922 1.18™ 3.05 4.82
NAA x TDZ 6 0.4092 0.0682 087" 2.55 3.76
ERROR 22 1.7148 0.0779
TOTAL 35 2.8718 0.0821
Grand mean = 1.50 CV = 18.63%

* Tifinnuuanareiueeliiodnynada

3 a L4 =y a a a y 1
M350 7.20 Ansrzrranse’ gay Taves landneuus lennnismnzidsaduduly
@ o v a o Y { a
NAANNZYBNIMANRUTYUNIIIIMITEsI luD M3 gAs MS TIAY NAA

59l U TDZ iilee1g 13 dlav

Source df SS MS F-test F-table

F.05 F.01
Treatment 11 16.5179 1.5016 L™ 2.30 3.26
NAA 2 1.4473 0.7237 0.54" 3.05 4.82
TDZ 3 5.4208 1.8069 1.345 3.44 = o3
NAA x TDZ 6 9.6498 1.6083 1.19™ 2.55 3.76
ERROR 22 29.7423 1.3519
TOTAL 35 53.5043 1.5387
Grand mean = 3.84 CV = 30.31%

ns Ted 1) ar L) - o ar aa
hifinnuuanarsiuedniifodngmeada
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MmN .21 Tnsiziranss Ay laves lamaaeuns Tennnmsmizdosdmdmly

w a v d a A i { a
VINANNZVDITINAIINUTYUNINAMIZIG0I lue Mg MS TiAl NAA

v o A o o
39uAU TDZ o0y 16 d1av
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Source dr SS MS F-test F-table

F.05 F.01
Treatment 11 17.8073 1.6188 0.78™ 2.30 3.26
NAA 2 8.2317 4.1159 1.99™ 3.44 5.72
TDZ 3 3.1942 1.0647 051" 3.05 4.82
NAA xTDZ 6 6.3814 1.0636 051" 2.55 3.76
ERROR 22 45.5829 2.0720
TOTAL 35 70.1549 2.0044
Grand mean = 3.23 CV = 44.51%

" Tigaammananiuesiiivedngmisana

4 = I's a a a a y 1
A13190 A.22 Tns1ziramsnsyau Taves Taanaaeuus Tennmsmiz@osd iy

o Y w a A J i a
nAANAzvRITIa NRUTYUNTnNM A lueMIsgns MS Midy NAA

' s & ar o
7MY TDZ 1119914 19 dilav

Source df SS MS F-test F-table
F.05 F.01

Treatment 11 44.1766 4.0161 434 2.30 3.26

NAA 2 17.3609 8.6805 939" 3.44 5.72

TDZ 3 8.5528 2.8509 3.08 3.05 4.82

NAA x TDZ 6 18.2629 3.0438 329" 2.55 3.76

ERROR 22 20.3385 0.9245

TOTAL 35 65.4976 1.8714

Grand mean = 3.12 CV = 30.83%
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@ o v o a a y
VINANNZY UM ANy MM nMzIAoan1olAuds Cool White

| : Y ] o a a H
Fluorescent NMUAIMANLHATZAUAIN TIWAVA1IAIVANMIIRIYAY Tan

mmzﬁmﬁamq 4 ddanvt ( NX+1 Transformation)

IANUUANANAYDY I IAYNIIADR

Source df SS MS F-test F-table
F.05 F.01

Block 2 0.9334 0.4667 0.20"™ 5.14 10.92

A 3 0.0000 0.0000 0.00™ 4.76 9.78

ERROR A 6 14.0016 2.3336

B 2 14.9351 7.4675 400 3.63 6.23

AxB 6 0.0000 0.0000 0.00" 2.74 4.19
__ERROR B 16 29.8702 1.8669

TOTAL 35 59.7403 1.7069

Grand mean = 1.46 CV = 93.88%

" hilinnuuanaenuessiiodidgnieada

a = I'd L = = = ; ] [
AN .24 ’Jlﬂ513“Namﬂ@lﬂﬂilmuﬂﬂ’l3lﬂﬂi‘]ﬁd'lﬂﬂlﬂulﬁiﬂ“1ﬂﬂ15lw1$laﬂ‘1ﬁjuﬂ1u1u

o LY w a A ¥
VINANNZYBN MR UM nTIIZIauan 101U Cool White

: 9/ @ 1 L] @ = = i
Fluorescent NUAMUIHUTITTAVAN 9 TWAVAITAIVGUAINS Ydu TaR

maunzayiiieny 10 dlai (VX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 11.3760 5.6880 G66™ 5.14 10.92
A 3 46.8137 15.6046 1.80™ 4.76 9.78
ERROR A 6 51.9586 8.6598
B 2 43.7155 21.8577 3.66 3.63 6.23
AxB 6 20.0197 3.3366 0.56" 2.74 4.19
ERROR B 16 95.6511 5.9782
TOTAL 35 269.5346 7.7010
Grand mean = 2.96 CV = 88.47% " Tulianuuanannuedniivdngnnada

UanuuanARnUatINsdAyNNana
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ci = 4 d d o a = a -:sy ' 3
MINN A.25 AT IzHRaveuosisuansing lsuaaeuus lennnismiziaosdiuiiuly
) LY w d a A 3
NAANAZVNTMAINUTYUNSnIMIzAoan1wlAuas Cool White
a ¥ [ " 1 o = = :
Fluorescent NUAMMIGLUAISZAVAN q5mRDEIAWUMSsIoT An Tan

Mz auiion1y 13 §a (VX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 4.0141 2.0070 041" 5.14 10.92
A 3 46.3393 15.4464 3.13™ 4.76 9.78
ERROR A 6 29.6291 4.9382
B 2 44.2533 22.1267 3.01™ 3.63 6.23
AxB 6 33.9031 5.6505 077" 2.74 4.19
ERROR B 16 117.6148 7.3509
TOTAL 35 275.7537 7.8787
Grand mean = 3.48 CV = 63.91%

" usinnumanansuediihivdnynieada

; a ¢ sd o a a a 8.
M3d A.26 Anszinaveaediiuanisinalmnaaeuu’ Tevinmsmiziaoadiu
@ o o d a 4 n:l’
AuluvinAwnzeesimarsiuiyunsniimiziaon1o1duas Cool White
Fluorescent Niiamiduuaeseauag sauiumsaiugumsiei yiay lai

muzauiiony 16 dant b Ek fordation

Source df SS MS F-test F-table
7 F.05 F.01

Block 2 4.0141 2.0070 0.41" 5.14 10.92
A 3 46.3393 15.4464 3.13" 4.76 9.78
ERROR A 6 29.6291 4.9382
B 2 44.2533 22.1267 3.01" 3.63 6.23
AxB 6 33.9031 5.6505 0.77" 2.74 4.19
ERRORB 16 117.6148 7.3509

- TOTAL 35 275.7537 7.8787
Grand mean = 3.48 CV = 6391%
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4 a o 1 A e = dy {1
M15190 A.27 AATIZVHAAURDIOIIUIUMISIAA pro-embryo 1INMIIMIzIABd LAY
[ o v d a i ¥
NINANNZVDILINAWNUFYUNT NINIZIA0amo1ANTS Cool White
Fluorescent HIAIMdNLA32A DA 9 SamdUasnIuqumsnsyidy Tai

4 as 4
IMNgauIiiea1y 4 e (VX+1 Transformation)

Source df SS MS F-test F-table
F.05 F.01
Block 2 0.0095 0.0048 037" 5.14 10.92
A 3 0.0381 0.0127 0.72" 4.76 9.78
ERROR A 6 0.1049 0.0175
B 2 0.1525 0.0763 S 3.63 6.23
AxB 6 0.0763 0.0127 0.89™ 2.74 4.19
ERROR B 16 0.2288 0.0143
TOTAL 35 0.6100 0.0174

Grand mean = 1.05 CV = 11.43%
ns (F=1 ] o U o o (Y aa
"lmm”.nmmnmanuatnmuuﬁmtymmnﬁ

uAMuuRnANA Yot NN dINYN1IRDA

4 a o 1 P o a =Y o 3 '
M3190 A.28 ANTTHRaA IR IUNSIAa TsAnonys Tovinmsimziaved iy
o o v a a4 il _
NNANNZV N IM AU M3 IMIIAIn10 1Al Cool White
Fluorescent NIANMIINITISZAAN 93 mAuMsAIUAUMS Ay Taf

mganiioniy 10 dUa (VX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 0.7211 0.3606 0.79™ 5.14 10.92
A 3 2.5390 0.8463 1.86™ 4.76 9.78
ERROR A 6 2.7319 0.4553
B 2 3.6867 1.8434 5.50 3.63 6.23
AxB 6 1.3615 0.2269 0.68™ 2.74 4.19
ERROR B 16 5.3621 0.3351
TOTAL 35 16.4024 0.4686

Grandmean = 142 CV = 40.77% "~ 'hifinnmuanmanuediaiiiodngniada
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4 a o a a Yo Y o
M1 A.31 AR512HHaN5I3 YA TATBY pro-embryo BINMIMIZIABad AU lUnInANDS
o w a 4 = v . da
YOI IMAWAUFYUNINNMNIZRoINTANAS Cool White Fluorescent Niin11

1 @ 1 [y = a i y @ o
WUHAITEAUAN 9 TWAUMIAIUANMIRTAL Tanmunzauiony 4 dlam

Source df SS Ms F-test F-table
F.05 F.01
Block 2 0.1354 0.0677 6.88 5.14 10.92
A 3 0.0764 0.0255 2.59™ 4.76 9.78
ERROR A 6 0.0590 0.0098
B 2 0.1250 0.0625 % 3.63 6.23
AxB 6 0.1111 0.0185 0.69" 2.74 4.19
ERROR B 16 0.4306 0.0269
- TOTAL 35 0.9375 0.0268

Grand mean = 2.96 CV = 3.35%

o ar aa

" udanuusnannustisidodinunean
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i = e = a a a 4 ¥
M3 A.32 ARSIz gAY Taves Tmndaeuus Tonnnsmizaduduly
o o o a i ﬂ’ ¥
NNANNSVOITIMAWAUFYUNS NI 0 IAUTS Cool White
4 ¥ @ 1 ' a a a 4
Fluorescent NUAMANIANTEAUAI T VAISAIUAUAISIOT AL Tad

A ar o
MUIEAVIND81Y 10 T

Source . df SS Ms F-test F-table

F.05 F.01
Block 3 2.8889 1.4444 rio- 5.14 10.92
A 3 14.4444 4.8148 4.64™ 4.76 9.78
ERROR A 6 6.2222 1.0370
B 2 222222 11.1111 530 3.63 6.23
AxB 6 16.8889 2.8148 1.34" 2.74 4.19
ERROR B 16 33.5556 2.0972
TOTAL 35 96.2222 2.7492

Grand mean = 2.78 CV = 36.66%
* Tufinnuuananiuesuiiodngnnada
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ci =y a = = a = y ' ;Y
M3 A.33 JnseinansnIya laves lywnaaeuns lennmamiz@oaauimly
a o w a 4 3
VINANNZYONTIMAINUTYuMI NWIzIAan10lAuaa Cool White Fluorescent
e 3 o v 1 o - = :
NANudUITEsEAUAN 9 SIWADMIAIANMIRTYRY Tnmuzay

A& @ ¢
ooy 13 dlam

Source df SS Ms F-test F-table
F.05 F.01

Block 2 0.4851 0.2436 0.28" 5.14 10.92
A 3 7.4141 24714 290" 4.76 9.78
ERROR A 6 5.1215 0.8536

B 2 5.0139 2.5069 287" 3.63 6.23
AxB 6 3.3928 0.5655 0.65" 2.74 4.19
'ERROR B 16 13.9883 0.8743

TOTAL 35 35.4158 1.0119

Grand mean = 3.49 CV = 26.45%

ns et 1 ar L V) ar an
‘11]1]ﬂ'J']lllmﬂﬂ'NﬂuﬂU'NﬂuUﬁ'lﬂﬂJﬂNﬂﬂﬂ

4 = o = a a = ; T
M3197 .34 Ansziranmsesydu Taves Tasndnouys Tovinmsmizi@esd iy
o o w o a 4 & 2
MINANNZBITIMANNUTYUMI nMITAsan 18 1Auas Cool White
FluorescentNA1MITUIANI TAVAN q S WA VAISAIVAIM SN YAV 1A

= - o o
NMUNETUINDDY 16 ﬁﬂﬂTﬂ

Source df SS Ms F-test F-table

F.05 F.01
Block 2 6.6401 3.3201 18.03 5.14 10.92
A 3 2.2739 0.7580 412" 4.76 9.78
ERROR A 6 1.1049 0.1841
B 2 5.6876 2.8438 433 3.63 6.23
AxB 6 4.2274 0.7046 1.07™ 2.74 4.19
ERROR B 16 10.4983 0.6561
TOTAL 35 30.4322 0.8695

Grandmean = 268  CV = 16.03%  lhlianuuananiusdiaiiiudagniada
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LY w w ¢ a A 4::il 3 = oo 9/
VINANNSVOIVINA NN UTYUNT ﬂ'ﬂl‘W'ﬂiLﬁUQﬂ']bﬂﬂl!ﬂ'QﬁllﬂQﬂUﬂ'J']Nl‘UHHﬁ@

@ ' a a a 1 ¥ o (4
TTAVAN 9 3'JlJﬂ“lJﬁ'ﬁﬂ'}l]f!uﬂ'ﬁﬁ)'imlﬂujﬂﬁlﬂﬂ'lﬁﬁﬂ l'fllﬂfl'lq 4 dlan

(‘\/X_H Transformation)

Source df SS Ms F-test F-table

F.05 F.01
Block 2 0.9334 0.4667 1.00" 5.14 10.92
A 3 1.4002 0.4667 1.00™ 4.76 9.78
ERROR A 6 2.8003 0.4667
B 2 0.9334 0.4667 1.00" 3.63 6.23
AxB 6 2.8003 0.4667 1.00™ 2.74 4.19
!'ZRBQR B 16 7.4675 0.4667
TOTAL 35 16.3352 0.4667
Grand mean = 1.11 CV = 61.33%

" ifianuuanasnuesniivsddgnaada

q‘ a o o d o = a = d’ 1 9
MITHN 136 ’Jlﬂ'i'l:‘:‘HNﬁ‘IJEN!.‘lJEl‘il.‘-]iuﬂﬂﬁlﬂﬂi':ﬂll'lﬂﬂlﬂﬂ']_l'ﬂﬂi}'lﬂﬂ'l'im'lzml',ldﬂ’)un“lullﬂ

[ ') a a8 dy 9 = o 9/
VINANNTVDIU 'J'Hﬂ']\lwuﬁumm‘iﬂ'nlw']3laUQﬂ-lU‘lﬂuﬂQfﬂlﬂQﬂUﬂ'Tlul‘\]uu’dq

@ 1 s a a - A Qs d
ITAUAN 9 ‘J"JlJﬂ‘Uﬁ'liﬂ'JUf]ﬂﬂTﬂﬂ‘iEUIFIUIWVII.HIJ’WET)J 1991gy 10 ’ﬁ‘]JﬂTH

(‘jX+l Transformation)

Source df SS Ms F-test F-table

F.05 F.01
Block 2 26.1041 13.0520 350" 5.14 10.92
A 3 16.8084 5.6028 1.50" 4.76 9.78
ERROR A 6 22.3574 3.7262
B 2 28.2188 14.1094 e 3.63 6.23
AxB 6 6.2991 1.0499 0.24" 2.74 4.19
ERROR B 16 69.0359 43147
TOTAL 35 168.8238 4.8235
Grand mean = 2.59 CV = 74.42%
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(\[; Transformation)

Source df SS Ms F-test F-table

F.05 F.01
Block 2 1.3699 0.6849 0.29"™ 5.14 10.92
A 3 22.8735 7.6245 318" 4.76 9.78
ERROR A 6 14.7191 2.3930
B 2 43.7191 21.8596 323™ 3.63 6.23
AxB 6 32.2844 5.3807 0.80™ 2.74 4.19
ERROR B 16 108.2951 6.7684
TOTAL 35 222.9002 6.3686
Grand mean = 3.78 CV = 40.98%
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(‘\[; Transformation)

Source df SS Ms F-test F-table

F.05 F.01
Block 2 1.3699 0.6849 0.29™ 5.14 10.92
A 3 22.8735 7.6245 3.18" 4.76 9.78
ERROR A 6 14.7191 2.3930
B 2 43.7191 21.8596 3.23" 3.63 6.23
AxB 6 32.2844 5.3807 0.80™ 2.74 4.19
ERROR B 16 108.2951 6.7684
TOTAL 35 222.9002 6.3686
Grand mean = 3.78 CV = 40.98%
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('\/X+1 Transformation)

Source df SS Ms F-test F-table

F.05 F.01
Block 2 0.0095 0.0048 1.00™ 5.14 10.92
A 3 0.0143 0.0048 1.00™ 4,76 9.78
ERROR A 6 0.0286 0.0048
B 2 0.0095 0.0048 1.00™ 3.63 6.23
AxB 6 0.0286 0.0048 1.00™ 2.74 4.19
ERROR B 16 0.0763  0.0048
TOTAL 35 0.1668 0.0048
Grand mean = 1.01 CV = 6.83%
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(‘\JX+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 2.9351 1.4676 0™ 5.14 10.92
A 3 1.8016 0.6005 1.51™ 4.76 9.78
ERROR A 6 2.3787 0.3964
B 2 1.8284 0.9142 3.08™ 3.63 6.23
AxB 6 0.6700 0.1117 0.38™ 2.74 4.19
ERROR B 16 4.7559 0.2972
TOTAL 35 14.3697 0.4106

Grand mean = 1.40 CV = 38.92%
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(\/X+1 Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 0.6541 0.3270 078" 5.14 10.92
A 3 0.7724 0.2575 0.61™ 4.76 9.78
ERROR A 6 2.5265 0.4211
B 2 3.5651 1.7826 386 3.63 6.23
AxB 6 1.7720 0.2953 0.64™ 2.74 4.19
ERROR B 16 7.3967 0.4623
TOTAL 35 16.6870 0.4768

Grand mean = 1.61 CV = 40.09%
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('\/; Transformation)

Source df SS MS F-test F-table

F.05 F.01
Block 2 0.9373 0.4686 1.28"™ 5.14 10.92
A 3 0.7830 0.2610 071"™ 4.76 9.78
ERROR A 6 2.1911 0.3652
B 2 4.1726 2.0863 427" 3.63 6.23
AxB 6 2.1543 0.3591 0.74™ 2.74 4.19
ERROR B 16 7.8151 0.4884
TOTAL 35 18.0534 0.5158

Grand mean = 1.66 CV = 36.45%
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Source df SS MS

F-test F-table

F.05 F.01

Block 2 0.1354 0.0677 1.07™ 5.14 10.92

A 3 0.1163 0.0388 061" 4.76 9.78
ERROR A 6 0.3785 0.0631

B 2 0.2604 0.1302 341" 3.63 6.23

AxB 6 0.1701 0.0284 0.74™ 2.74 4.19
ERROR B 16 0.6111 0.0382
_TOTAL 35 1.6719 0.0478

Grand mean = 2.90 CV = 6.75%
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Source df SS MS F-test F-table

F.05 F.01
Block 2 0.3889 0.1944 0.2 5.14 10.92
A 3 37.1944 12.3981 13.80 4.76 9.78
ERROR A 6 5.3889 0.8981
B 2 23.3889 11.6944 12.03 3.63 6.23
AxB 6 6.3889 1.0648 1.10™ 2.74 4.19
ERROR B 16 15.5556 0.9722
TOTAL 35 88.3056 2.5230
Grand mean = 3.64 CV = 26.04%
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Source df SS MS F-test F-table

F.05 F.01
Block 2 4.9613 2.4806 760 5.14 10.92
A 3 20.7117 6.9039 2115 4.76 9.78
ERROR A 6 1.9588 0.3265
B 2 3.9404 1.9702 245" 3.63 6.23
AxB 6 15.1962 2.5327 315 2.74 4.19
ERROR B 16 12.8567 0.8035
TOTAL 35 59.650 1.7036

Grand mean = 3.22 CV = 17.76%
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Source df SS MS F-test F-table

F.05 F.01
Block 2 12.7668 6.3834 10.89" 5.14 10.92
A 3 3.7878 1.2626 2,15 4.76 9.78
ERROR A 6 3.5176 0.5863
B 2 7.5876 3.7938 6.18 3.63 6.23
AxB 6 7.5135 1.2522 2.04™ 2.74 4.19
ERRORB 16 9.8106 0.6132
TOTAL 35 44.9839 1.2853
Grand mean = 2.46 CV = 31.18%
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