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ABSTRACT

Effects of someg€hemicals in Different/ Concentratio enthe germination of bean
sprout for experipient study_on-growth and develepment-of hypeSotyl and radicle of
bean sprout kampangsaén_ 2. [Fhe experimentywas Gempletely Randomized Design
(CRD), 5 treatments, .3 freplications” Substafde consist -0™ hermone) BA, hormone
BA+GA,, hofmone GA; Sugar and:amino acid

The results, Jindicated: |that” avérage length Of/ hypocotyls.eonclided| that bean
sprouts were_significantly —average /length“of hypocotyl-which dipped lin hormone
BA+GA, was the best 683 centimeters-and was 6,16 cehlimeters with Nofmone GA,
was longentharthormope BA+GA,

The results”indicated’the-averagé length/of radicle ‘concluden that bean sprouts
were significantiy\average length ofiradiele which dipped’in harmone BA+GA, was the
shortest was 5.06%¢centimelers and was'6,07 centimeters i sugarwith was longer than
hormone BA+GA,

And average weight afteFdipped._Dean-sprouts in hormone BA+GA, was the
highest 384.25 gram and dipped bean sprouts in hormone BA with was less weight than
hormone BA+GA, 362.51 gram, the result of average weight were significantly.

Key word : bean sprout, hormone, hypocotyl, radicle
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Moisture 88:80 91.00 gm.
Calory 3680 28.00 Unit.
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Phosphorus 64.0 48.00 Mgm.
Ferrus 1.30 0.90 Mgm.
Vitamin A 20.00 20.00 lLU.
Vitamin B1 0.13 0.90 Mgm.
Vitamin B2 0.13 0.10 Mgm.
Niain 0.80 0.70 Mgm.
Vitamin C 19.00 6.00 Mgm.

w7 ¢ (mgeil, 2530)
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- ANNTU (%) Tt (%) wils (%) Talshiu (%)
Luﬂm?’u‘ﬂm 13.0 20 58.0 23.4
LLl’J?ﬁ'JLﬁﬂQ 14.0 0.2 85.0 0.2

798N 88.0 0.2 6.6 3..8

Tudu 5.7 0.6 82.9 0.13

#nn : (W, 2531)
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NANNSNAADY
NNNIsnziasenlunszon 3 TANITNARB MU 1 faAruAy 4w 3 91 1dans
3 91ln Ae aeflun BA+GA, EM+uugn, wazanssznaveziiluuednlneasurazedas 3
g luudazdr 1984807 150 nu Lﬁ@é’ﬁaﬁ'}mﬂmzfa'}mﬁ"qL%QL?EJU?@H;L&’Q A
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Az 10 B AIMIIN 1.2 LAY 3

A1 5 WAAYAINEIAAL 1R I8 (nyptcotyl) TndlaRematagenluusazasnag (ming

SUTRTATEIENIoEN

i i 3
6N19 : T4 LAY
1 2 o
vAuan 7,26 1.79 N0 peed85 1658
ariluuedn 10/1 1.80 1.95 MO 15 1378 1,928
aciilulede 1002 1.79 1355 1%9F /IR 1=/ 7B
prlluuedn 10/3 226 14,82 226 v~ 634 2.11B
BA+GA, 10/1 277 g 361 (965 3224
BA+GA, 10/2 3\01 3.5 BARS 9.78 F26A
BA+GA, 10/3 3.04 3.59 BT QS 3504
EM+u3am 10/1 257 452 1.97"_606 2.02B
EM+ungan 10/2 1.52 156 213 5.21 1.74B
EM+unan 10/3 195 208 231 634 2.11B
P.VALUE s
LSD.01 0.80
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nau A {hunailéann BA+GA, 1011, BA+GA, 1072, BA+GA, 10/3
nqn B lunadildantinan, exfituuedn 101, axfiluuedn 10/2, axiiluuain

10/3, EM+UNA6 10/1, EM+4NAA 1072, EM+uuam 10/3

=l H = ‘,, ' e i x|
151499 6 LLﬂmmmmamﬁﬂ'ﬂmmn(radicle)Tmumﬂmmma@n'LuLLmﬂmﬁms(umﬂLﬂu

LTURLNAS)
A8N17 77U Laae
1 2 3

finulan 3.24 3.57 499 %1180  3.93A
aciiluuadn 10/1 8360\\UI67/ 486 1488\, 4.96A
ariiluledn 10/2 -NA= A2§ 28 0 ATT53 \X51A
axiiluueda 10/3 A 885/ BN pgas0  ANA
BA+GA, 10/1 Ve 363 ¢ P4.92" L2365\ 4 0oA
BA+GA, 10/2 SBY/ 0892 \FeHA i M\~ ahsh
BA+GA, 10/3 LY Sertvaigl> \\Q sl=rds7 3 276k
EM+unam 10/1 B SRR, 0T Oy = @6k
EM+unam 10/2 2R @50aA 33 CLIBde0 (@ 464
EM+unan 10/3 {32\ B2 (S 208 “T2.03 - Ad1A
P.VALUE -
LSD.01 2.34

annafivdeyalugiuraiueinsessn (mnsed 6) wantideyalifinszinig
A05 Wud'f[n\iﬁmmummfmﬁwNaﬁﬁﬂﬂwﬁﬁ'ﬂﬁqﬁnﬁ'q (MISNNALINT 2) F9871750
Sonanimaaesldify nay il

ndu A Wunafilfarmingen, exfiluueda 101, e:iluueia 10/2, axiluundn

1073, BA+GA, 1011, BA+GA, 10/2, BA+GA, 10/3, EM+UN&A 10/1, EM+UNAR

10/2, EM+uNam 10/3
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axdluueTa 10/1 1.25 1.47 1.77  4.49 1.50A
edluLeTa 10/2 , 1.70 2.10 202 562 1.94A
ariluueda 10/3 2.04 2.14 1.96 6.14 2.05A
BA+GA, 10/1 o ST 87 6.34 2.11A
BA+GA, 10/2 1.87 2.60 2.03 650 247A
BA+GA, 10/3 4-81 1.90 1.86—8.57 2.86A
EM-+unan 10/1 {5897, 0\ 154 11523 1%4A
EM+uuan 10/2 159 ik NEELLLE 48 1.56A
EM+unan 10/3 e 144 2,02 [77B 55 1.85A
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hypocotyl) 28462980

Source af SS MS F F.05 F.01 F-Prcb
Treatment 9 13.5340 15038 12.73** 2.39 3.46 0.0000
Ex.Error 20 2.3631 0.1182

Total 29 15.8971 0.5482

Cv =14.7504 %

LSD.05 =0.5854
LSD.01 =0.7984

y 2
WlsRIALBa

[

* UANFANAUNNATAD

< a - aa 3 3
PBNFI9HUINT 2 ﬂr]?’)Lﬂ?qxﬂ‘uaﬂ’]?wm@ﬂﬂwqﬂﬂﬂF}T@Qﬁqf]uﬂq()?'}ﬂ (radicle) 79I0798N T

1 L | y o a
LAIRZI NN (MRS NG9

Source df SS MS F E.05 F01 F-Prob
Treatment 9 65384 0.7265 0.81** 2.39 3:46 0.0000
Ex.Error 20 20.3681 1.0184
Total 29 269065, 0.9278

Ccv = 24.0257 %

LSD.05 =1.7188
LSD.01  =2.3442

= ldusnsineiunneaifedeStuda A i
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al a - aa H :
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(mdnentluniv)
Source df SS MS F F.05 F.01 F-Prob
Treatment 9 3.9306 0.4367 1.8 % 2.39 3.46 0.2936
Ex.Error 20 6.6869 0.3343
Total 29 10.6175 0.3661
Ccv =29.2525 %

LSD.05 =0.9848

LSD.01 =1.3431
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Arunthypo

hypowater 1.26 1.79 1.90 MEAN= 1.6500
amino10/1 1.83 1.95 1.97 MEAN= 1.9167
aminol0/2 1.79 155 1.98 MEAN= 1.7733
aminol0/3 2.26 1.82 226 MEAN= 2.1133
BA+GA310/1 277 327 361 MEAN= 3.2167
BA+GA310/2  3.01 3.05 373 MEAN= 3.2633
BA+GA310/3 3.04 3.59 3.87 MEAN= 3.5000
EM-+milk10/ 257 152 197 MEAN= 2.0200
EM+milk10/ 1252 1.56  2.13 MEAN= 1.7367
EM+milk10/ 1.95 2,08 23] MEAN= 2.1133
****************************************x*m***********************************
Treatment Mean

hypowater 1.6500

aminol0/1 1.9167

amino10/2 17733

amino10/3 2.1133

BA+GA310/] 3.2167

BA+GA310/2 3.2633

BA+GA310/3 3.5000

EM+milk10/1 2.0200

EM+milk10/2 1.7367

EM+milk10/3 2.1183
*********************************************k********************************
4 Sirichai Stafistics-Version 6,00 !
02-26-2007 19:24:42
Problem Identification: Proceduré. Analysis.of Variance.l

Table.... Analysis.of Variance

Source df 3S MS E. \F.05%9 %01 FrProb

Treatment 9 13.5340 15038 1273012,39.00346 0.0000
Ex.Error 20 2.3631 071182
Total 29 15.89%1] 0.5482

GRAND MEAN'= 2.33033331632614
CV = 14.7504.%

LSD .05 .585452487862698
LSD .01 .798471873427314

***********************************************************
* *

* DUNCAN'S MULTIPLE-RANGE TEST *
*PROBLEM IDENTIFICATION= *
*NUMBER OF MEANS= 10 ¥

*ERROR DEGREE OF FREEDOM= 20 *
*ERROR MEAN SQUARE=.118153329027497 %
*STANDARD ERROR OF MEAN= .198455141049975 .
* *

Il

h s sk ok sk ok sk sk ok ok ok ke 3k o ok 3k 3k s k8 ok ok ok ok ok 8 3k ok 3 3k ok 3k 3k sk ok ok ok o e ok ok ok 3k 3k o 3K ok sk ok ok sk ok sk o sk

NAME ID MEAN RANKED AT PROBABILITY LEVEL .0]

BA+GA310/3 3.5000 A
BA+GA310/2 32633 A
BA+GA310/1 3.2167T A
amino10/3 2.1133 B

EM+milk10/3 21133 B
EM+milk10/1 2.0200 B
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] Annahypo
aminol0/1 - 19167 B
aminol0/2 1.7733 B
EM-+milk10/2 1.7367 B
hypowater 1.6500 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
BA+GA310/3 3.5000 A

BA+GA310/2 3.2633 A

BA+GA310/1 3.2167 A

amino10/3 2.1133 B

EM-+milk10/3 2.1133 B

EM-+milk10/1 2.0200 B

aminol10/1 1.9167 B

aminol0/2
EM+milk10/2
hypowater

<4 d 2 o U £ dl = 1 5 1 Y o 1% o v %
wnansihuenasianulidusunisldauiionsfnwintu lleygnliiluldusslesidunisd

laihnsdllaeiioau Snvteiadlifauvaniom uazdosdrsdaiaudmenenamnassiiinmille
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Aulauradicle

radiclewat 3.24 357 499 MEAN= 3.9333
amino10/1 5.55 4.67 4,66 MEAN= 4.9600
amino10/2 5.15 4.28 4.10 MEAN= 4,5100
aminol0/3 4.83 3.82 5.19 MEAN= 4.6133
BA+GA310/1 3.73 3.63 4.92 MEAN= 4.0933
BA+GA310/2 3.68 3.92 4.54 MEAN= 4.0467
BA+GA310/3  4.70 5.13 4.44 MEAN= 4,7567
EM+milk10/ 5.05 2.29 351 MEAN= 3.6167
EM+milk10/ 2.59 2.45 5.35 MEAN= 3.4633
EM+milk10/ 5713 4,82 2.08 MEAN= 4.0100
*************************************************w****************************
Treatment Mean

radiclewater 3.9333

aminol0/1 4.9600

amino10/2 4.5100

aminol10/3 4.6133

BA+GA310/1 4.0933
BA+GA310/2 4.0467
BA+GA310/3 4.7567
EM-+milk10/1 3.6167
EM+milk10/2 3.4633
EM+milk10/3 4.0100

******************************************************************************

- Sirichai'Statistics Version 6:00 ;
02-26-2007 19:35:38
Problem Identification” Procedure Analysis of Variance L

Table.... Analysis'of Variance

Source df SS MS F21 EO5 5 F.01-F-Prob

Treatment ] 6.5384 07265, L0717 2.39 113146 0.6919
Ex.Error 20 20.3681 1.0184
Total 29 26.9065 0:9278

GRAND MEAN = 4,20033334891001
CV = 24.0257 %

LSD .05 = 1.71881285666088
LSD .01 = 2.34421024793805

e s sk ok e ok sk ok ok ok sk ok ok sk ok sk ok ok sk ok ok ok ok ok ok ok KRR 3K 3 3K ok 3 5K K oK o ok ok 3 SRS 3K ok ok S sk ok ok sk sk ok 3k ok
* *

- DUNCAN'S MULTIPLE-RANGE TEST -
*PROBLEM IDENTIFICATION= *

*NUMBER OF MEANS= 10 *

*ERROR DEGREE OF FREEDOM= 20 E

*ERROR MEAN SQUARE= 1.01840339383763 *
*STANDARD ERROR OF MEAN=.582638651263266 x

* *

ke sk sk b sk e ok sk sk sk sk ok sk sk ok sk ok sk ok ok ok sk ok 3k sk sk K 3K 3k ok sk ok ok ok sk sk sk ok 3 oK 3 oK 3k ok ok ok 3k ok ok sk o ok ok oK sk ok 3k

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

aminol10/1 49600 A
BA+GA310/3 4.7567 A
amino10/3 46133 A
amino10/2 4.5100 A



BA+GA310/1 4.0933 A R
BA+GA310/2 4.0467 A

EM+milk10/3 4.0100 A

radiclewater 3.9333 A

EM+milk10/1 3.6167 A

EM+milk10/2 3.4633 A

32

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
aminol0/1 49600 A
BA+GA310/3 47567 A
aminol0/3 46133 A
amino10/2 45100 A
BA+GA310/1 4,0933 A
BA+GA310/2 4.0467 A
EM+milk10/3 4.0100 A
radiclewater

EM-+milk10/1

EM-+milk10/2

laihnsdllaeiioau Snvteiudlifauvanidom uazdosdrsdaiaudmenenamnassiinmille
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. Annanimin
weightwate 1.97 1.73  2.28 MEAN= 1.9933
aminol0/1 4.81 1.90 1.86 MEAN= 2.8567
aminol0/2 L.70 2,10 2.02 MEAN= 1.9400
aminol0/3 204 214 1.96 MEAN= 2.0467
BA+GA310/1  2.07 2.30 1.97 MEAN= 2.1133
BA+GA310/2 1.25 1.47 L MEAN= 1.4967
BA+GA310/3 1.87 260 2.03 MEAN= 2.1667
EM+milk10/ 1.68 2.01 1.54 MEAN= 1.7433
EM+milk10/ 1.59 E.71 1.38 MEAN= 1.5600
EM+milk10/ 1.7 1.74 2.02 MEAN= 1.8500

******************************************************************************
Treatment Mean

weightwater 1.9933
aminol0/1 2.8567
aminol0/2 1.9400
aminol0/3 2.0467

BA+GA310/1 2.1133
BA+GA310/2 1.4967
BA+GA310/3 2.1667
EM+milk10/1 1.7433
EM+milk10/2 1.5600
EM+milk10/3 1.8500

*********************************************m********************************

: Sirichai/Statistics Version 6.00 ]
02-26-2007 19:39:123
Problem Identification” Procedure - Analysis 6f Vatiance 1

Table.... Analysis-of"Variance

Source df SS MS I /1 E05F.0) F+Prob

Treatment 9 3.9306 0.4367 + (1317 2.39 |3.46/0.2936
Lx.Error 20 0:6869 0.3343
Total 29 106175 0:36061

GRAND MEAN =, K97666665712992
CV = 29.2525 %

LSD .05 984838452142757
LSD .01 1.3431761248064

3 3k 3k sk 3k ok 3k sk sk ok ok sk sk ok ok ok ok ok ok ok ok 3k 3k sk sk sk Sk SRiakak 3k % ok 3 3k 3 3k 3 3K 3k 3k ok ok sk oK ok ok Sk 3k 3k ok ok ok sk koK
* *

* DUNCAN'S MULTIPLE-RANGE TEST *
*PROBLEM IDENTIFICATION= N
*NUMBER OF MEANS= 10 *

*ERROR DEGREE OF FREEDOM= 20 .
*ERROR MEAN SQUARE=.334343315393132 *
*STANDARD ERROR OF MEAN= .333837942417741 *
* *

[l

sk sk ok sk sk sk ok ok ok ok 3K ok 3 3k sk K ok 3k K 3K 3 3K 3 3K 3K K 3K o oK 3k ok ok o ok ok ok o ok oK 3K 3 ok 3 3k 3 ok 3 ok 3K 3 3K ok ok ok o ok ok ok sk

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .01

aminol0/1 2.8567 A
BA+GA310/3 2.1667 A
BA+GA310/1 2.1133 A
aminol10/3 2.0467 A



weightwater
aminol0/2
EM+milk10/3
EM+milk10/1
EM+milk10/2
BA+GA310/2

Annaimln
1.9933 A
1.9400 A
1.8500 A
1.7433 A
1.5600 A
1.4967 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN

amino10/1
BA+GA310/3
BA+GA310/1
aminol10/3
weightwater
aminol10/2
EM+milk10/3
EM-+milk10/1
EM+milk10/2
BA+GA310/2

RANKED AT PROBABILITY LEVEL .05

2.8567 A
2.1667 AB
2.1133 AB

2.0467 AB

1.9933 AB

1.9400 AB
1.8500 AB
1.7433 AB
15600 B
174967 B

MEANS NOT/SHARING LETTER IN COMMON DIFEER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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