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Abstract

This research had objectives 1) to study the growth of Vetiveria zizanioides
and Vetireria nemoralis when using auxin and cytokinin at different concentrations
and 2) to study the use of bacterial type that could produce growth-promoting substances,
which affected the growth of vetiver grass.

This research divided into two experiments. The first experiment studied
the effects of two plant hormones, which were auxin (at the concentration of 0 and 0.5
mg/L) and cytokinin (at the concentration of 0, 0.5, and 1.0 mg/L), on the growth of
two species of vetiver grasses, Vetiveria zizanioides and Vetireria nemoralis. There were
12 treatments in total. The second experiment studied the effects of five isolates of
Azotobacter sp., which were AF, AF 104/3.1, AF 115/1.4, AF 146/2, and AF 100/1-2
including control (no addition of the isolates), on the growth of four strains of vetiver
grasses, which were Songkhla 3, Surat Thani, Prachuap Khiri Khan, and Ratchaburi.
In this experiment, the total of 24 treatments were used. Both experiments were
designed using completely randomized design (CRD) with three replications and
tissue culture was used to elaborate such experiments. The collected data were height,
numbers of shoots, leaves, and roots of vetiver grasses. Data were analyzed by using
ANOVA and differences in means were statistically analyzed via Duncan’s New Multiple
Range Tests.

In the first experiment, it was found that the use of auxin at 0.5 mg/L caused
an increase in the growth of both Vetiveria zizanioides and Vetireria nemoralis.

In addition, when compared the samples containing auxin with those without auxin,
there were significant differences. The use of cytokinin, both at 0.5 and 1.0 mg/L,

did not significantly increase the height of vetiver grasses in which Vetiveria zizanioides
had lower height than Vetireria nemoralis. However, cytokinin could stimulate an
increase in numbers of shoots and leaves. Furthermore, the combinational use of
auxin at 0.5 mg/L and cytokinin could significantly increase numbers of shoots in
both species of vetiver grasses. For the second experiment, the results showed that the
addition of Azotobacter sp. AF 104/3.1 and AF 146/2 could increase the height and
numbers of shoots in Vetiveria zizanioides and Vetireria nemoralis, which were
higher than the samples without the use of Azotobacter sp. Thus, the differences in
heights could be clearly seen in the first 7 days of the experiment. For numbers of
leaves and shoots, it could be clearly seen during day 14 — 21.

Keywords: Vetiver grass, Auxin, Cytokinin, Tissue culture, Propagation
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Wugagua 3 03 73 143 213 280 359 429U
control 5.60 7.77 8.17 8.67 8.97 9.17 9.37
AF 4.57 6.50 7.57 7.70 8.53 9.43 10.07
AF 104/3.1 477 1000 957 1007  10.63 1107 11.33
AF 115/1.4 6.67 757 800  8.63 9.57 1047  9.57
AF 146/2 6.60 10.50 10.83 11.00 11.07 11.33 10.97
100/1-2 6.17 6.63 7.40 8.50 9.33 9.03 9.67
F Test -- -3 -- -- ns ns ns
CV (%) - - - - 14.98 13.39 9.68
Tuggnmgssitl o 7% 14T 21w 28 35w 429
control 4.80 6.33 7.53 8.23 9.03 9.67 10.07 ¢
AF 4.83 7.33 8.33 9.03 11.00 11.27 12.10°
AF 104/3.1 5.50 9.37 9.50 10.50 11.97 11.33 11.77°
AF 115/1.4 490 800 883  9.93 10.23 1067  10.10"
AF 146/2 467 810 983  9.67 10.70 1117 11.13°
100/1-2 4.53 7.33 8.00 8.70 10.77 10.50 10.63 ™
F Test = - - - ns ns *
CV (%) - - - - 17.51 10.98 5.22
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Wuglsyowdsdus 0% 7w 14w 21%w 283 353 429w

control 6.37  7.03 7.37 7.97 8.57° 9.20 10.17 °
AF 637 833  9.17 10.93 11.40° 12.80"  13.10°
AF 104/3.1 6.67  9.50 9.50 10.07  10.00**  10.60™  11.33°
AF 115/1.4 6.83  8.53 9.33 9.73 9.90 * 10.13°  1037°
AF 146/2 6.13 783 823 983 1073 1127°  11.70°
100/1-2 485  7.03 7.33 8.17 9.00 ¢ 9.83 10.17°
F Test -- -- -- -- * * *
CV (%) - - - - 8.09 5.64 4.39
Wugs w3
control 543 590  6.20 6.63 7.07 7.83°¢ 8.13 "
AF 553 710  7.33 7.43 8.03 8.83 " 10.10°
AF 104/3.1 463 583  6.00 6.60 8.13 9.50" 10.00 *
AF 115/1.4 6.10 670  6.40 6.90 7.03 7.53°¢ 7.67°
AF 146/2 583 630 7.0 7.40 7.97 8.13 "™ 8.73°
100/1-2 623 693  7.00 7.27 7.67 7.73 ¢ 8.03 "
F Test -- -= -- -- ns * *
CV (%) - - - - 9.65 5.06 6.54
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Wugasva 3 0% 73 1474 213 283 357 42
control 4.67 533 6.00 6.67  7.67° 8.33° 9.00
AF 433 4.67 6.00 700 9.00c  10.67% 12.00°
AF 104/3.1 7.33 8.00 967 1033  11.00° 1233  13.00°
AF 115/1.4 6.33 6.67 6.67 767  933™ 1000 1033
AF 146/2 8.67 900  10.00 1067 11.67°  12.67°  13.33°
100/1-2 6.33 7.00 7.33 767  800° 867  9.00°
F Test - - - - * * *
CV (%) - - - - 9.79 10.73 10.73
Tuggsiugisil
control 3.67 433 533 633  7.00° 7.67° 8.67°
AF 2.33 4.67 6.00 700 867  1067% 12.00°
AF 104/3.1 5.00 6.00 7.00 867 1133 11.67°  1233°
AF 115/1.4 2.67 4.67 5.67 6.00 867 9.0  10.00™
AF 146/2 1.67 5.00 5.67 767 933" 1033%  1133%
100/1-2 2.67 6.00 5.00 633 733%™  767° 833°
F Test -- -- = 5 * * *
CV (%) - - - - 14.45 12.89 11.28
WuglszoruAsTus 0% 7T 14T 219w 28%w 35%u 429w
control 3.33 4.67 533 600  6.67°  767%  833°
AF 533 7.00 8.33 967 1033° 1133ab 12.67%
AF 104/3.1 4.00 6.33 8.00 900 1033° 1267ab 13.00°
AF 115/1.4 6.67 7.67 8.33 900  9.67° 10.67bc  10.67"
AF 146/2 3.67 6.67 833 1167 1333° 1433 °  14.67°
100/1-2 2.33 5.00 533 567  633°  733°¢ 8.67°¢
F Test - - - - * * *
CV (%) - - - - 14.55 15.59 16.11
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A ,
MNTNN 4.6 (AD)

WuEwYy3 0% 7% 14T T 8% 35T 429w
control 4.00 5.00 5.67 667 733°  833° 9.00"
AF 433 533 7.00 833  9.67™ 11.00°  12.67°
AF 104/3.1 533 8.00 967 1033 11.67° 13.67°  1433°
AF 115/1.4 433 6.67 8.00 867 933" 933°  10.00°
AF 146/2 5.00 6.67 7.00 900 10.00" 11.67°  1233°
100/1-2 2.67 4.67 6.00 6.67 767  8.00° 9.67°
F Test -- -- -- -- * * *
CV (%) - - - - 12.39 8.83 10.56
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Wugagua 3 0 73 147 217w 283 350 420
control 0.67 1.67 2,67  3.00 3.67 400°  5.00°
AF 1.00 1.67 333 433 6.00 767°  9.00°
AF 104/3.1 0.33 1.67 200  3.67 6.33 800"  9.00°
AF 115/1.4 1.00  2.00 2,67  3.00 3.67 400°  5.00°
AF 146/2 0.67 1.67 267 533 6.33 733 867"
100/1-2 0.33 1.67 233 3.00 3.67 567° 633°
F Test -- a X - ns * *
CV (%) - - - - 2852 23.46 17.09
Tuggsugisil 03 734 147 217u 283 353 420U
control 0.67 1.67 2.33 2.67 333°¢ 4.00° 5.00°
AF 033 200 300 433  567°  767° 9.00°
AF 104/3.1 0.67 1.00 233 433 500" 667" 867
AF 115/1.4 0.67 1.67 233 267  333° 500  5.67
AF 146/2 1.33 1.67 233 400  600° 6670 767"
100/1-2 0.67 1.00 1.67 267 400™ 500%™  6.00%
F Test - -- -- - * * ns
CV (%) - - - - 17.32 16.26 14.35
Wusdszoawdsvus  ofu 7w 14 215 283w 35Tw 429
control 0.67 1.67 233 3.67 4.67 567 633°
AF 133 233 3.00 3.67 7.00 800" 833"
AF 104/3.1 0.67 1.33 233 3.67 7.33 867°  9.67°
AF 115/1.4 1.33 2.33 3.67 433 633 700" 733%™
AF 146/2 133 233 350 5.00 633 733" 33"
100/1-2 1.00 1.67 3.00 3.67 5.67 6334 733%™
F Test - - - - ns * *
CV (%) - - - - 15.43 11.10 8.56
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Wugs w13 034 73 143 213 2834 3594 423U
control 067 133 200 267  3.67 433 500°
AF 0.67 133 200 267 5.00 633  8.00°
AF 104/3.1 .00 167 233 300  5.00 6.67°  833°
AF 115/1.4 133 133 233 267 400 500> 633
AF 146/2 033 167 233 367 567 700° 800
100/1-2 133 167 200 233  4.00 467  567°
F Test - -3 - - ns * *
CV (%) - [ - - 2183 14.04  14.68
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ATNMANUINT 1 HaBAT1IzHANNLYsUsIuneana (ANOVA) ﬂ’JﬁJQ\WIuWﬂJUHWJﬂQN

uazaou i lasonduuas loTaaiu Tuugazdsunisnaass

M3unaang R1 R2 R3 minde
naurngu 75 6.5 7 7.00 ¢
W uAngu + BAP 0.5 42 4 43 4.17 de
W uAngu + BAP 1.0 43 3.5 45 4.10 de
NANUANGN + NAA 0.5 10 1.5 12 11.17 a
W wAngy + NAA 0.5 + BAP 0.5 5 45 3.7 4.40 de
MaUHNgY + NAA 0.5+ BAP 1.0 4.9 4.4 3.5 4.27 de
naurnaou 10 8.8 9.5 9.43b
na AU + BAP 0.5 6.5 8 10 8.17 be
naurnAaY + BAP 1.0 8 6 7 7.00 ¢
v urnABY + NAA 0.5 12 11 13 12.00a
nauHnAaY + NAA 0.5+ BAP 0.5 5 5.2 6 5.40 de
Mo uHNABY + NAA 0.5+ BAP 1.0 5 5 6.5 550 d

Source DF SS MS F P
Treatment 11 254.877 23.1706 33.97 0.0000
Replication 2 3.087 1.5433
Error 22 15.007 0.6821
Total 35 272.970

Grand Mean 6.8833 CV  12.00
Observations per Mean 3
Standard Error of a Mean  0.4768

Std Error (Diff of 2 Means) 0.6743
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MINMANUINT 2 HaWATIEHANNUTI5IUNEDA (ANOVA) T1uIune
£ ) £ ' & 1 a an
yosaunaudng wdnguuazaou ieldosnduuaz lalafdiu

luneazmsumsnaasy

M3uUnaaeg R1 R2 R3 Minde
naurngu 1 2 1 1.33¢
W uAngu + BAP 0.5 4 5 6 5.00 ™
wauAngu + BAP 1.0 7 6 6 633"
wauAngu + NAA 0.5 7 9 5 7.00°
W wHNgu + NAA 0.5 + BAP 0.5 11 12 13 12.00°
W wHNgu + NAA 0.5 + BAP 1.0 10 11 12 11.00°
wanurnaou 2 1 1 1.33°
WauHnADU + BAP 0.5 6 7 6 633"
WaUHAADU + BAP 1.0 5 2 8 5.00 ™
WaUHNABU + NAA 0.5 2 3 4 3.00
W uAnABY + NAA 0.5+ BAP 0.5 3 1 3 233°
W uAnAOU + NAA 0.5+ BAP 1.0 3 4 3 333

Source DF SS MS F P
Treatment 11 396.000 36.0000 20.93 0.0000
Replication 2 2.167 1.0833
Error 22 37.833 1.7197
Total 35 436.000

Grand Mean 5.3333 CV 24.59
Observations per Mean 3
Standard Error of a Mean 0.7571

Std Error (Diff of 2 Means) 1.0707
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ATNMARUINGT 3 WaAATIzHANNLYTUsIUNeaDa (ANOVA) uuly

9y 9 1 A 1 a Aaa
Yosaunguinguuazaou o ldoondunas leTaniiu

luneazmsumsnaasy
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M3uUnaaeg R1 R2 R3 minae
naurngu 8 13 10 10.33
naurngy + BAP 0.5 23 25 29 25.67
naurngy + BAP 1.0 37 28 30 31.67"%
NaUHNgY + NAA 0.5 35 39 24 32.67"%
W wAngy + NAA 0.5 + BAP 0.5 36 40 43 39.67
W wAngy + NAA 0.5+ BAP 1.0 44 42 45 43.67"
naurnaou 11 8 8 9.00 '
naurnAsU + BAP 0.5 11 24 24 19.67*
nauHnADU + BAP 1.0 36 20 35 3033 °
naurnABY + NAA 0.5 17 18 26 2033 ¢
na AU + NAA 0.5+ BAP 0.5 20 21 13 18.00
Mo HNABY + NAA 0.5+ BAP 1.0 15 20 19 18.00 *

Source DF SS MS F P

Treatment 11 3944.75 358.614 13.17 0.0000
Replication 2 7.17 3.583
Error 22 598.83 27.220
Total 35 4550.75

Grand Mean 24.917 CV 2094
Observations per Mean 3
Standard Error of a Mean 3.0122

Std Error (Diff of 2 Means) 4.2599
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MINMANUINT 4 HaUATITHANNLTYTIUNNEDA (ANOVA) 11IU310
Y 9 1 A 1 a aa
Yosaunguinguuazaou o ldvondunas leTantiu

luneazmsumsnaass

M3uUnaaeg R1 R2 R3 minae
naurngu 5 2 2 3.00°¢
wauAngu + BAP 0.5 0 0 0 0.00
wauAngu + BAP 1.0 0 0 0 0.00
NaUHNgY + NAA 0.5 10 10 10 10.00 *
W wAngy + NAA 0.5 + BAP 0.5 0 0 0 0.00 ¢
W wAngy + NAA 0.5+ BAP 1.0 0 0 0 0.00 ¢
naudnaou 5 4 4 433"
naurnAsU + BAP 0.5 2 0 0 0.67°
nauHnADU + BAP 1.0 0 0 0 0.00
naurnABY + NAA 0.5 10 10 10 10.00 *
na AU + NAA 0.5+ BAP 0.5 0 0 0 0.00 ¢
Mo HNABY + NAA 0.5+ BAP 1.0 0 0 0 0.00 ¢

Source DF SS MS F P
Treatment 11 488.667 44.4242 133.27 0.0000
Replication 2 2.000 1.0000
Error 22 7.333 0.3333
Total 35 498.000

Grand Mean 2.3333 CV 24.74
Observations per Mean 3
Standard Error of a Mean  0.3333

Std Error (Diff of 2 Means) 0.4714
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AMTNMANUINT 5 WadAs1EHaNNLlsUsIunean (ANOVA) ﬂ'JHJQ'\‘muﬁﬂJUHWJﬂ

Y v
@ a A J v a =t

7 s A A ' & o
Wu‘lqi’q’i'l‘lﬁQiﬁ?utﬂ@iﬁ%@ﬂauﬂiﬂﬂﬁ 5 BUM cI/I’E']']EJ 28 11U

Q

Source DF SS MS F P
Treatment 5 13.9583 2.79167 0.81 0.5695
Replication 2 6.5100 3.25500
Error 10 34.5567 3.45567
Total 17 55.0250

Grand Mean 10.617 Cv 17.51
Observations per Mean 3

Standard Error of a Mean 1.0733

Std Error (Diff of 2 Means) 1.5178

A a It aa Y 9
ATNNMANUINGT 6 FaATIEHANNLYTUTIUNTDA (ANOVA) ﬂ'J']?JgQ@]uWﬂJu"IL!P\Iﬂ

v J 4 = d' Ig a = o’%’; a d' [
'WL!‘QE‘TSTHI‘]i‘ﬁ”lumi’)glﬁﬂf@i]auﬂiﬂﬂﬂ 5 ¥UA NG 35 U

a

Source DF SS MS F P
Treatment 5 6.0667 1.21333 0.87 0.5346
Replication 2 2.7633 1.38167
Error 10 13.9700 1.39700
Total 17 22.8000

Grand Mean 10.767 CV 10.98
Observations per Mean 3

Standard Error of a Mean 0.6824

Std Error (Diff of 2 Means) 0.9651
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Source DF SS MS F P
Treatment 5 10.8733 2.17467 6.64 0.0056
Replication 2 3.6133 1.80667
Error 10 3.2733 0.32733
Total 17 17.7600

Grand Mean 10.967 Cv 522
Observations per Mean 3
Standard Error of a Mean  0.3303

Std Error (Diff of 2 Means) 0.4671

~ a ' aa Y 9/
ATNNANUINGD 8 WaATIEHANNLYTUTIUNTDA (ANOVA) 1‘].]‘1]@\19@']1!1’7@']&!9\]?\

4

4 = d' Ij} a = o’g‘/ a d' 1Y
Wu‘ﬁﬂ”i"ﬁd{]’i‘ﬁ11!L3J@1ﬁ“§@ﬂﬁuﬂiﬂﬂﬁ 5 ¥UA NBY 28 U

Q9

Source DF SS MS F P
Treatment 5 36.2778 7.25556 4.57 0.0198
Replication 2 5.4444 2.72222
Error 10 15.8889 1.58889
Total 17 57.6111

Grand Mean 8.7222 CV 1445
Observations per Mean 3
Standard Error of a Mean  0.7278

Std Error (Diff of 2 Means) 1.0292
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AMTNMANUINT 9 WaAAT1IEHANNLYTYTIUNTDA (ANOVA) GhJ"llfJ\WluﬁﬂJﬂlWJﬂ
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1a 191y 35 U

Source DF SS MS F P
Treatment 5 41.1667 8.23333 5.49 0.0109
Replication 2 4.3333 2.16667
Error 10 15.0000 1.50000
Total 17 60.5000

Grand Mean 9.5000 CV 12.89
Observations per Mean 3
Standard Error of a Mean  0.7071

Std Error (Diff of 2 Means) 1.0000

~ a J aa 9 9
ATNNANUING 10 Walns1zHaNNulsdsiuneana (ANOVA) (1‘]J5U'E)\W]1!1/iﬂlu"ILWJﬂ

o

J 4 A .j' a A zl a = v
WUFEIYIH T lareaun3ons 5 ¥iia Moy 42 Ju

Source DF SS MS F P
Treatment 5 43.7778 8.75556 6.30 0.0068
Replication 2 4.7778 2.38889
Error 10 13.8889 1.38889
Total 17 62.4444

Grand Mean 10.444 CV 11.28
Observations per Mean 3
Standard Error of a Mean  0.6804

Std Error (Diff of 2 Means) 0.9623
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A a 7 aa ' Y 9
ATTNNANUINT 11 Nﬁ’JLﬂﬂ%‘l’iﬂﬂmtﬂiﬂiﬂu‘ﬂNﬁﬂﬂ (ANOVA) ﬁu@ﬂlﬂx‘lﬁuﬁmﬂmjﬂ

Y 7

J 4 A A 1 & a = a A @
ngqimgiﬁmmaiﬁ%a@aumam 5 BUA Nnoy 28 MU

Source DF SS MS F P
Treatment 5 20.4444 4.08889 6.57 0.0059
Replication 2 1.7778 0.88889
Error 10 6.2222 0.62222
Total 17 28.4444

Grand Mean 4.5556 CV 1732
Observations per Mean 3
Standard Error of a Mean 0.4554

Std Error (Diff of 2 Means) 0.6441

{ a 4 an ]
ATNMANUINT 12 Hadns1zrauulslsiunieana (ANOVA) wuammﬁ’uwaj’nwlﬂ

Y

4 4 A l&l a A J 3}1 a A v
wu‘gaimgiﬁmmaima@aumam 5 ¥UA NBIY 35 IU

q

Source DF SS MS F P
Treatment 5 28.5000 5.70000 6.33 0.0067
Replication 2 3.0000 1.50000
Error 10 9.0000 0.90000
Total 17 40.5000

Grand Mean 5.8333 CV 16.26
Observations per Mean 3

Standard Error of a Mean 0.5477

Std Error (Diff of 2 Means) 0.7746
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ATTNNIANUINT 13 Nﬁ’JLﬂﬂ%‘l’iﬂﬂmtﬂiﬂiﬂu‘ﬂNﬁﬂﬂ (ANOVA) ﬁu@ﬂlﬂx‘lﬁuﬁmﬂmjﬂ

Y 7

J 4 A A 1 & a = a A @
ngqimgiﬁmmaiﬁ%a@aumam 5 BUA Nnoy 42 YU

Source DF SS MS F P
Treatment 5 42.0000 8.40000 9.33 0.0016
Replication 2 3.0000 1.50000
Error 10 9.0000 0.90000
Total 17 54.0000

Grand Mean 7.0000 CV 13.55
Observations per Mean 3
Standard Error of a Mean 0.5477

Std Error (Diff of 2 Means) 0.7746

{ a 4 aa
AMTNMARUINT 14 Hadns1zrauudslsiunieana (ANOVA) mmqwmﬁ’umj’uwlﬂ

@ a Y

4 A Ig a a A [
WUTaIva 3 maiﬁ%a@aumﬂm 5 ¥UA NOEY 28 U

Source DF SS MS F P
Treatment 5 14.3650 2.87300 1.37 0.3147
Replication 2 16.5900 8.29500
Error 10 21.0300 2.10300
Total 17 51.9850

Grand Mean 9.6833 CV 1498
Observations per Mean 3
Standard Error of a Mean  0.8373

Std Error (Diff of 2 Means) 1.1841
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MINMARUINT 15 HaAAT 1A NNL5U5IUN DA (ANOVA) Anugeveadumaudn
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J 4 VA a a { [
Wugava 3 e la¥eqaunisons 5 viia fedy 35 1

a

Source DF SS MS F P
Treatment 5 15.7000 3.14000 1.73 0.2155
Replication 2 4.1233 2.06167
Error 10 18.1567 1.81567
Total 17 37.9800

Grand Mean 10.067 CV 13.39
Observations per Mean 3
Standard Error of a Mean 0.7780

Std Error (Diff of 2 Means) 1.1002

{ a 4 aa
ATNMANUINT 16 HalAs1IzHANNLlsUsuneana (ANOVA) mmqwmﬁ’umj’uwlﬂ

@ a Y
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Source DF SS MS F P
Treatment 5 6.8311 1.36622 1.52 0.2662
Replication 2 5.4011 2.70056
Error 10 8.9589 0.89589
Total 17 21.1911

Grand Mean 9.7778 CV 9.68
Observations per Mean 3

Standard Error of a Mean 0.5465

Std Error (Diff of 2 Means) 0.7728
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AMINMANUING 17 warasizraNuulslsiunnana (ANOVA) mmuiumm@u‘t@mgu%

Y]

a7

J 4 VA a a { [
Wugaa 3 e la¥eqaunisons 5 viia feiy 28 1

a

Source DF SS MS F P
Treatment 5 38.4444 7.68889 8.99 0.0018
Replication 2 5.4444 2.72222
Error 10 8.5556 0.85556
Total 17 52.4444

Grand Mean 9.4444 CvV 9.79
Observations per Mean 3
Standard Error of a Mean  0.5340

Std Error (Diff of 2 Means) 0.7552

A a 4 ana o
MINMANUINT 18 maaAT Izl sUsunana (ANovA) Suauluvesduna)un

Y]

a7y

J 4 e a a { @
Wugaa 3 e la¥eqaunsons 5 viia feiy 35 1

Q

Source DF SS MS F P
Treatment 5 49.1111 9.82222 7.82 0.0031
Replication 2 4.7778 2.38889
Error 10 12.5556 1.25556
Total 17 66.4444

Grand Mean 10.444 Cv 10.73
Observations per Mean 3
Standard Error of a Mean  0.6469

Std Error (Diff of 2 Means) 0.9149
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HaIRsIEHANUITUTIUNNADa (ANOVA) Tuauluvesdumagusdn

Y]

a7 a =

J 4 VA a [
Wugaa 3 e la¥eqaunisons 5 viia feiy 42 1

Source DF SS MS F P
Treatment 5 56.4444 11.2889 7.94 0.0029
Replication 2 7.1111 3.5556
Error 10 14.2222 1.4222
Total 17 77.7778

Grand Mean 11.111 Cv 10.73
Observations per Mean 3
Standard Error of a Mean  0.6885

Std Error (Diff of 2 Means) 0.9737

MINMANUINT 20 WaUATIZHANNULYTUTIUNTDR (ANOVA) T1UIUUD

) ) o A WA A acd a A o
m@ﬂ@]uﬁm’]i!ﬂﬂWHﬁﬁQﬂJﬁ? 3 ma‘lﬁ%@aumam 5 ¥UA NO1Y 287U

Source DF SS MS F P
Treatment 5 29.6111 5.92222 2.98 0.0668
Replication 2 1.4444 0.72222
Error 10 19.8889 1.98889
Total 17 50.9444

Grand Mean 4.9444 CV 28.52
Observations per Mean 3
Standard Error of a Mean  0.8142

Std Error (Diff of 2 Means) 1.1515
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ATNMARUINT 21 WA IzHaNulsdsiuneana (ANOVA) 1MUIUNUBD

Y v o A X A aed a A o
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Source DF SS MS F P
Treatment 5 49.7778 9.95556 4.84 0.0165
Replication 2 1.4444 0.72222
Error 10 20.5556 2.05556
Total 17 71.7778

Grand Mean 6.1111 CV 2346
Observations per Mean 3
Standard Error of a Mean  0.8278

Std Error (Diff of 2 Means) 1.1706

MINMANUINT 22 WaNATIZHANNLLTUTIUNETDR (ANOVA) T1UIUTUD

) ) o A WA A acd a A o
m@ﬂ@]uﬁm’]i!ﬂﬂWHﬁﬁQﬂJﬁ? 3 ma‘lﬁ%@aumam 5 ¥UA NO1Y 427U

Source DF SS MS F P
Treatment 5 57.1667 11.4333 7.62 0.0034
Replication 2 4.3333 2.1667
Error 10 15.0000 1.5000
Total 17 76.5000

Grand Mean 7.1667 Cv 17.09
Observations per Mean 3
Standard Error of a Mean 0.7071

Std Error (Diff of 2 Means) 1.0000
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Y 9 v PR | = a ~ dg}/ a ~ @
YOIAUNANLHNAUGI 19T (e TaraaunIena 5 ¥iia N0y 28 T

Source DF SS MS F P
Treatment 5 3.60500 0.72100 1.32 0.3295
Replication 2 0.25000 0.12500
Error 10 5.45000 0.54500
Total 17 9.30500

Grand Mean 7.6500 CV 9.65
Observations per Mean 3

Standard Error of a Mean 0.4262

Std Error (Diff of 2 Means) 0.6028

MINMARUINT 24 HAIATIEHANNUTUTIUNEDA (ANOVA) A1Wga

a =

Y 9 v A A |&’ o 3’1 a A o
suamuwmwlﬂwuﬁiwui ma“lﬁ%maumam 5 ¥UA NBY 35U

q

Source DF SS MS F P
Treatment 5 8.6094 1.72189 9.86 0.0013
Replication 2 0.3878 0.19389
Error 10 1.7456 0.17456
Total 17 10.7428

Grand Mean 8.2611 CV 5.06
Observations per Mean 3

Standard Error of a Mean 0.2412

Std Error (Diff of 2 Means) 0.3411
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Source DF SS MS F P
Treatment 5 16.3444 3.26889 9.92 0.0012
Replication 2 1.0711 0.53556
Error 10 3.2956 0.32956
Total 17 20.7111

Grand Mean 8.7778 CV 654
Observations per Mean 3

Standard Error of a Mean 0.3314

Std Error (Diff of 2 Means) 0.4687

MINMANUINT 26 WANATIZHANNLLTYTIUNEDA (ANOVA) T1uly

a =

Y 9 v A A |&’ o 3’1 a A o
suamuwmwlﬂwuﬁiwui ma“lﬁ%maumam 5 ¥UA NBY 28 U

q

Source DF SS MS F P
Treatment 5 38.2778 7.65556 5.79 0.0091
Replication 2 2.1111 1.05556
Error 10 13.2222 1.32222
Total 17 53.6111

Grand Mean 9.2778 Cv 1239
Observations per Mean 3

Standard Error of a Mean 0.6639

Std Error (Diff of 2 Means) 0.9389
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Y 9 v PR | = a ~ dg}/ a ~ @
VOIAUNANLHNAUGI 19T (e TaraaunIena 5 ¥iia N0y 35 T

Source DF SS MS F P
Treatment 5 71.3333 14.2667 17.12 0.0001
Replication 2 4.3333 2.1667
Error 10 8.3333 0.8333
Total 17 84.0000

Grand Mean 10.333 Cv 8.83
Observations per Mean 3

Standard Error of a Mean 0.5270

Std Error (Diff of 2 Means) 0.7454

MINMANUINT 28 WaNATIZHANNLLTUIIUN9EDd (ANOVA) S1auly

a =

Y 9 v a A |j’ o 3’/ a ~ o
ﬂJ@WluﬁﬂﬁLMﬂwuﬁﬁ%ui ma“lmmaumﬂm 5 ¥UA NBY 42 U

q

Source DF SS MS F P
Treatment 5 65.3333 13.0667 9.12 0.0017
Replication 2 2.3333 1.1667
Error 10 14.3333 1.4333
Total 17 82.0000

Grand Mean 11.333 CV 10.56
Observations per Mean 3

Standard Error of a Mean 0.6912

Std Error (Diff of 2 Means) 0.9775
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ATNMARUINT 29 WaaTIzHANNLsUs N eana (ANOVA) 1MUIUNUBD

Y

Y 9 v J a A = a ~ o’g}/ a ~ @
YOIAUNANLHNAUFI 15T 1 TaraaunIena 5 ¥iia No1gy 28 T

Source DF SS MS F P
Treatment 5 9.1111 1.82222 1.84 0.1921
Replication 2 3.4444 1.72222
Error 10 9.8889 0.98889
Total 17 22.4444

Grand Mean 4.5556 CvV 21.83
Observations per Mean 3

Standard Error of a Mean 0.5741

Std Error (Diff of 2 Means) 0.8119

1 a 4 Aan o 1
ATNMANUINT 30 HalAs1IzHANNLlsUsIuneeana (ANOVA) 3MUIUYUD

k4

9 9 v d A A 1 A a ~ o’gl.; a A @
maqemmﬂwlﬂwu‘qiwui ma“lﬁ%@a;aumam 5 ¥UA NBY 35U

Source DF SS MS F P
Treatment 5 19.3333 3.86667 6.11 0.0076
Replication 2 2.3333 1.16667
Error 10 6.3333 0.63333
Total 17 28.0000

Grand Mean 5.6667 CV 14.04
Observations per Mean 3

Standard Error of a Mean 0.4595

Std Error (Diff of 2 Means)  0.6498
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ATNMARUINT 31 WaasIzHaNulsdsiuneana (ANOVA) 1MUIUNUBD
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vosaura NG5 o ldregan
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Source DF SS MS F P
Treatment 5 29.7778 5.95556 5.83 0.0089
Replication 2 1.7778 0.88889
Error 10 10.2222 1.02222
Total 17 41.7778

Grand Mean 6.8889 CV 14.68
Observations per Mean 3
Standard Error of a Mean 0.5837

Std Error (Diff of 2 Means) 0.8255

A a J aa
ATNMANUING 32 HaBATIZHANNLYSU5IUN19aDa (ANOVA) ﬂ'nijgwméfuwﬂj’nwlﬂ

@ s A

J - v ldy a A J g a A @
Wu‘gﬂigfﬂ’lﬂﬂiﬂlu‘ﬁ Lll’é]cl,ﬁ‘]f’t]i].ﬁu‘lfl‘ifmﬂ 5 ¥UA N91Y 28 I

Source DF SS MS F P
Treatment 5 16.6067 3.32133 5.15 0.0135
Replication 2 2.7433 1.37167
Error 10 6.4500 0.64500
Total 17 25.8000

Grand Mean 9.9333 CvV 8.09
Observations per Mean 3
Standard Error of a Mean 0.4637
Std Error (Diff of 2 Means) 0.6557
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o a dt{g}z a

an o d A ' A @
u‘gﬂi&%’)ﬂﬂiﬂlu‘ﬁ ma“lﬁ%ﬁ]aumam 5 BUA Nno91Y 359U

Q

Source DF SS MS F P
Treatment 5 24.1228 4.82456 13.42 0.0004
Replication 2 1.6844 0.84222
Error 10 3.5956 0.35956
Total 17 29.4028

Grand Mean 10.639 CV 5.64
Observations per Mean 3

Standard Error of a Mean 0.3462

Std Error (Diff of 2 Means) 0.4896

{ a 4 aa
ATNMANUINT 34 Walns1IzrANNLlsUsuneana (ANOVA) ﬂ’J”Iqu\T"Ui’NGQI}uWQJ?HWJﬂ

Y

4 | I&’ a ~ a’?{; a A v
u‘gﬂszmmswﬁ Lll@iﬁ%’ﬂﬂﬁuﬂiﬂ‘lflﬂ 5 ¥UA NBY 42 U

Source DF SS MS F P
Treatment 5 20.0561 4.01122 16.77 0.0001
Replication 2 2.5344 1.26722
Error 10 2.3922 0.23922
Total 17 24.9828

Grand Mean 11.139 CV 439
Observations per Mean 3

Standard Error of a Mean 0.2824

Std Error (Diff of 2 Means) 0.3994



123

~ a 4 aa o Y 9
ATNMARUINT 35 wadaTznaNuulslsiuneand (ANOVA) mu’mclummﬁumymvlﬂ

o o s A a7 a

A o ldy a d' v
u‘@ﬂig%ﬂﬂﬂiﬂlu‘ﬁ !Mﬂiﬁ%ﬂﬁ!ﬁuﬂ‘iﬂﬂ\i 5 ¥UA ND1Y 28 U

Source DF SS MS F P
Treatment 5 102.444 20.4889 10.85 0.0009
Replication 2 3.111 1.5556
Error 10 18.889 1.8889
Total 17 124.444

Grand Mean 9.4444 CV 1455
Observations per Mean 3

Standard Error of a Mean 0.7935

Std Error (Diff of 2 Means) 1.1222

~ a 4 an o
MINMANUING 36 WA IATIZHANNNLTUsIUNeEna (ANOVA) S luvesduna)ueln

Y]

a 7 a A @
AYDYAUNTING 5 YUA NB1EY 35 IU

Source DF SS MS F P
Treatment 5 114.000 22.8000 8.24 0.0026
Replication 2 6.333 3.1667
Error 10 27.667 2.7667
Total 17 148.000

Grand Mean 10.667 CvV 15.59
Observations per Mean 3

Standard Error of a Mean 0.9603

Std Error (Diff of 2 Means) 1.3581
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o o s A a7 a

A o ldy a d' v
uﬁﬂiz%’)ﬂﬂiﬂlu‘ﬁ !M@Glﬁ‘]ft)’gﬁuﬂ‘iﬂﬂﬂ 5 UM ND1Y 42 Y

Source DF SS MS F P
Treatment 5 96.667 19.3333 5.80 0.0091
Replication 2 4.000 2.0000
Error 10 33.333 3.3333
Total 17 134.000

Grand Mean 11.333 Cv 1le6.11
Observations per Mean 3

Standard Error of a Mean 1.0541

Std Error (Diff of 2 Means) 1.4907

1 a 4 Aaa o 1
ATNMANUINT 38 Walas1IzrANNulssuneana (ANOVA) 3MUIUYUD

s A a Y a

9 9 v =) ' & a
m@ﬂ@]u‘l’iw’?!’!ﬁjﬂwuﬁﬂigﬁ]’JTJ‘ﬂSGULlTJ Lll’fﬂﬁﬂf@@ﬁu‘l’liﬂ J5 ¥U

o g
o1y 28

Source DF SS MS F P
Treatment 5 13.7778 2.75556 2.99 0.0662
Replication 2 0.1111 0.05556
Error 10 9.2222 0.92222
Total 17 23.1111

Grand Mean 6.2222 CV 1543
Observations per Mean 3

Standard Error of a Mean 0.5544

Std Error (Diff of 2 Means) 0.7841
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Waans1zraNNlsUsiuneana (ANOVA) 3UIUNUD

a ddg}z a

Y Y v Ao A ltﬂy
ﬂlﬁ]ﬂ@luﬁmunwjﬂwuﬁﬂigﬁ]')'ﬂﬂﬁellu‘ﬁ !Nﬂiﬁ%@ﬂﬁuﬂiﬂﬂx‘] 5 ¥U

4 o
N1y 35

q

Source DF SS MS F P
Treatment 5 17.8333 3.56667 5.63 0.0100
Replication 2 0.3333 0.16667
Error 10 6.3333 0.63333
Total 17 24.5000

Grand Mean 7.1667 Cv 11.10
Observations per Mean 3

Standard Error of a Mean 0.4595

Std Error (Diff of 2 Means) 0.6498

MINMANUINT 40 WaUATIZHANNLTUTIUNNEDA (ANOVA) T1UIUKUD

s A a Y a

9 9 v =) ' & a
m@ﬂ@]uﬁm%!ﬁjﬂwuﬁﬂig‘I]’J‘Uﬂisllu‘ﬁ Luﬂiﬁ%@@ﬁu‘ﬂiﬂ‘ﬂﬂ 5 ¥U

o 7
ey 42

Source DF SS MS F P
Treatment 5 19.7778 3.95556 8.68 0.0021
Replication 2 1.4444 0.72222
Error 10 4.5556 0.45556
Total 17 25.7778

Grand Mean 7.8889 CV 8.56
Observations per Mean 3
Standard Error of a Mean 0.3897
Std Error (Diff of 2 Means) 0.5511
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	สารควบคุมการเจริญเติบโตของพืชที่จัดอยู่ในกลุ่มออกซิน มีอยู่หลายชนิด สารออกซินชนิดแรกที่ค้นพบคือ IAA (indol-3-acetic acid) ซึ่งเป็นสารที่พืชสร้างขึ้นเอง โดยมีคุณสมบัติเป็นสารเร่งการเจริญเติบโต มีผลกระตุ้นการขยายขนาดของเซลล์ การยืดตัวของเซลล์ และยัง...

