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Korawan Songkwamdee 2012: Selection for Drought Tolerant Callus of Ruzi Grass Urochloa
ruziziensis (R.Germ. & C.M.Evrard) Morrone & Zuloaga using Polyethylene Glycol 6000
Master of Science (Botany), Major Field: Botany, Department of Botany. Thesis Advisor:

Associate Professor Malee Nanakorn, Ph.D. 85 pages.

Ruzi grass is a pasture grass which possesses high nutrition, however, it is unable to adapt to
grow in a long duration of drought. Therefore, calli of ruzi grass were induced on MS medium
supplemented with 0-15.8 uM and proliferated by 0-9 uM 2, 4-D for 28 days. The optimum
concentrations for callus induction and proliferation were 13.5 and 9 uM 2, 4-D, respectively. The calli
were exposed to 0-20% polyethylene glycol 6000 for 42 days to find the PEG concentration for
selection drought tolerant calli. The results indicated that the calli were unable to grow when increasing
PEG concentration tol15-20 % and the 50% lethal dose (LD,)) of PEG was 12%. This PEG
concentration was used for selection of drought tolerant calli from 220 seeds. It was found that the
most two tolerant calli; clone number 1-101 and 2-100, had highest increasing dry weight (128.34 and
103.69 %control, respectively) and the less two tolerant calli, colnes number 1-095 and 2-096, had

lowest increasing dry weight (78.85 and 77.41 %control, respectively).

Some physiological changes concerning on osmotic adjustment; changing of fresh and dry
weight, osmolality, water content, ion and proline content in calli of 4 selected clones when exposed to
PEG 0, 5, 10, 15 and 20% for 30 days were study. The characteristics which related to the highest
drought tolerance of clone 1-101 were the accumulation of K when PEG concentration increased
whereas water content decreased. However, the calli were still grown resulted in increasing of dry
weight higher than control. These changes indicated the mechanism of drought tolerance and will be
able to use for selection drought tolerant calli. The characteristics which related to the lowest drought
tolerance of clone 1-095 were the increasing of proline accumulation as same as the increasing of
osmolality whereas the water content was decreased. However, the increasing of dry weight was much

lower than the control.

Student’s signatureThesis Advisor’s signature
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(2,4-D)

y [ I~ 1 [
3.2 msainldlsuanuilunsa-aaveseons 1dun arsazare Tmaeu’ls
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4 s o P
ﬂ1§1QW°L!'Jﬂ‘ﬁ 1 ’E]Qﬂﬂigﬂﬂﬂﬂlﬂiﬂ'lﬂ'li’dimi'Wﬂq@i MS

For13ail NadnIuaoang
Macro-elements
NH,NO, 1,650.00
KNO, 1,900.00
CaCl,.2H,0 440.00
MgSO0,.7H,0 370.00
KH,PO, 170.00
Micro- elements
H,BO, 6.20
MnSO,.H,0 6.90
ZnS0,.7H,0 6.14
KI 0.83
Na,Mo0O,.2HO 0.25
CuS0O,.5H,0 0.025
CoClL,.6H,0 0.025
Na,EDTA 37.25
FeSO,.7H,0 27.85
Organic Compounds
Glycine 2.00
Myo-inositol 100.00
Nicotinic acid 0.50
Pyridoxine-HCl 0.50
Thiamine 0.10
Sucrose 30,000.00
Agar 8,000.00
pH 5.6-5.8

AN Murashige and Skoog (1962)
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ﬂ1§1\‘m1—!3ﬂ‘ﬁ 2 miamiwwmmuﬂiﬂiaumaﬂﬂauuazmmwﬁ’wffmm PEG @1i9UUNT A

o Y A A Yo @
ﬂlﬂfllmﬁﬂﬁﬂiy1i‘ﬂﬂuﬂl‘lﬂ5UPEG UIU 30 U

QU

Source of Variation DF Mean square
Clone 3 9.019x10° "
Conc.PEG 4 5 978%10° "
ClonexPEG 12 6.377x10""
Egrr 40 6.060x10™
Cvee) 0.4
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MINUINN 2 (91D)

ANUITUTUVDI PEG

F2
WnUNaa (NFY)

(os1Fud)
Taau 1-101 Tnau 2-100 Taau 1-095 Taau 2-096 Ana0
0 8.200X10°+0.028"  6.330X10°+£0.015™*  5.900X10°+0.009™°  4.330X10°+0.018"" 6.190X10°+ 0.021"
5 9.300X10°+ 0.035" 8.670X10°40.050°  5.530X10°+0.024™°  2.030X107+0.019° 6.380X10°+ 0.042"
10 0.102X10°+ 0.036° 7.030X10°+0.018"  6.570X10°+0.016"" 1.870X 10+ 0.015° 6.400X10°+0.036"
15 9.900X10°+ 0.037" 6.300X10°+0.031™°  2.500X107+0.019" 2.670X10°+0.018" 5.340X10°+ 0.039"
20 4.070X10°+0.004°  3.800X107+0.022°“ 2.700X 107+ 0.006" 2.060X10°+ 0.008° 3.160X10°+0.013°
Aundy 8.330X10°+ 0.035" 6.420X10°+0.003" 4.640X10°+0.002" 2.593X10°+0.017"
C.V. 0.44

1 1 4 o 1 o 1 o o 1 o { o 4 o [ Y A,
AnnRasRnuAIe8 e AU lumazaed uIlA NULANA A UATEAUANNF B TUMIAV95 % 11435 Duncan’s New Multiple Range Test
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Source of Variation DF Mean square
Clone 3 5.099x10" "
Conc.PEG 4 7755%10° ™
ClonexPEG 12 2153x10°™
Eger 38 1226x10°
V) 0.04
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MIWUINN 3 (AD)

ANUITUTUVDI PEG

g’ o 9 o
WUINUNUAY (NTY)

esidud) Taau 1-101 Taau 2-100 Tnau 1-095 Taau 2-096 Ana0
0 2.700X 10+ 0.002" 2.870X10°£0.004”  3.030X10°+0.002" 2.100X10°+ 0.005° 2.68X10°+0.004
5 3.430X10°+ 0.006" 2.700X10°+£0.001™  2.370X10°+0.002™ 1.630X 107+ 0.004° 2.53%X10°+0.007
10 3.400X10°+ 0.003" 2.900X10°+ 0.000" 2.700X10°+0.002" 1.670%X 107+ 0.006° 2.67%X10°+0.007
15 3.430X107+ 0.004" 3.000X10°+0.002°  2.430X10°+0.005™" 1.800X10°+ 0.003" 2.67X10°+0.006
20 2.970X107°+0.002" 2.830X10°+£0.001”  2.370X10°+0.004™ 1.860X10°+0.001° 2.51X10°+0.005
Aundy 3.180X107+0.004" 2.860X10°+0.002" 2.580X10°+ 0.004" 1.810X 107+ 0.004”
C.V. 0.04

1 4 { [ 1 [ 1 [ J 1 [ { [ 4 ) Y =
AnnasiaAIee neIMenu luuAazAoa U ANULANANAUNT LA UA NN BTN 95 % TAulH3T Duncan’s New Multiple Range Test
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4 a 4 1 Aa °y
miwwuan‘ﬁ 4 ﬂ1§"3mi’l3’ﬁﬂ'3’lllllﬂiﬂi'3u"llﬂQiﬂaullﬁ$ﬂ’ﬂlll"lgllll"ﬁ}u‘l]@\1 PEG aolTuaii

~ A

¢ o
Glugcﬁaammgmaaﬁmjﬁmm

U

#3U PEG 111 30 U

Source of Variation DF Mean square
Clone 3 70.33"
Conc.PEG 4 24.17"
ClonexPEG 12 17.12"
Error 37 10.69
CV(%) 20.6
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MIIWUINN 4 (919)

ANUTUTUVDI PEG ﬂ?mml‘iﬂumaﬁ(ﬂﬁ'm)
o5 iFud) Taau 1-101 Taau 2-100 Taau 1-095 Taau 2-096 AR
0 16.573X10°+ 3.419"™ 19.377X10°+ 3.490° 13.543X10°+ 1.189™"  17.710X10°£2.069  16.801X107+3.212
5 19.563%X10°+ 3.085" 15.770X10°+ 1.018" 15.070X10°+ 1.646™  13.827X10°+4.601™"  16.057X10°+ 3.503
10 20.050X10°+2.219° 15.860%X10°+ 0.650" 14.393X 107+ 3.458" 19.477X10°+7.841°  17.445X10°+4.718
15 17.300X10°+3.403"  15.883X10°+ 1.763" 9.320%X10°+0.721" 16.287X10°+3.481™  14.697X10°+3.761
20 11.617X107+1.022°  14.907X10°+ 0.893" 10.013X10°+ 1.290™ 19.163X10°+5.011°  13.925X10°+4.310
Aunay 17.021X10°+ 3.899" 16.359%X10°+2.399" 12.468%X10°+ 2.883" 17.293X10°+4.726"
C.V. 20.6

1 1 { [ 1 [ J [ J. 1 [ { [ 4 ) [ Y I,
AnRasnuAe8 nEsA1eT U luunazaed NI A NUUANAIA UNTLAUANUF W NIND95 % Tas143T Duncan’s New Multiple Range Test
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miwwuan‘ﬁ 5 ﬂ1§"3mi’l3’ﬁﬂ'3’lllllﬂiﬂi'3u"llﬂQiﬂaullﬁ$ﬂ’ﬂlll"lgllll"ﬁ}u‘l]@\1 PEG ¢19f190d
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U

Source of Variation DF Mean square
Clone 3 15876.02
Conc.PEG 4 2793.64"
ClonexPEG 12 8414.86
Error 40 2995.70
CV(%) 13.0
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MIWUINN 5 (9D)

ANUTUTUVOIPEG Suranmeed Juuaaad (Naa luanon lans)
o5 idud) Taau 1-101 Taau 2-100 Tnau 1-095 Taau 2-096 AnaY
0 356330 X107 £26.35  451.330X10° +34.350°  445.670X10°+59.230°  384.000X10° +93.260°  409.330X10” + 65.890
5 382.000X10° +101.53"  407.330X10° +76.770°  398.330X10° +24.540  422.330X10” +30.090"  402.500X10" + 58.760
10 438.670X10” + 106.46°  448.000X10° +82.020°  443.000X10° +3.600°  356.670X10° +37.650  421.580%X10” +71.330
15 420.670X10° +33.00°  432.000X10° +12.120°  407.000X10° +20.800°  438.670X10” +53.800°  424.580X10” +31.420
20 302.000X10° +11.53°  458.000X10° +47.280°  568.670X10° +39.390"  438.670X10° +12.090°  442.080X10~ + 102.630
Aumay 379.930X10°+76.69°  439.333X10° +51.620°  452.530X10° +69.760°  408.270X10" + 56.180™
C.V. 13.0

1 1 { [ 1 o 1 [ J J [ { [ 4 ) [ I
ArndsiauAIes neIanu luidazaed i iaNuLAnM eI UNTEAUANMF O NWNAV95 % TaulH3T Duncan’s New Multiple Range Test
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MINTNUINN 6 ﬂ1i'§£ﬂi1$ﬁﬂ'J']lllﬂ_liﬂiﬂum@\iiﬂauuagﬂj'lﬂmlﬂﬂl VDI PEG @]@ﬂill']m

Y

Tnsauvoanaaanang o 195 UPEG U1 30 Tu

g g

Source of Variation DF Mean square
Clone 3 1.22x10°"
Conc.PEG 4 8.84x10""
ClonexPEG 12 6.57x10" "
Error 39 1.66x10"
CV(%) 0.3
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MIINUINN 6 (7D)

ANUITUTUVDI PEG

v
Usuna Insau (lulasnsudensuiiminaa)

o5 iFud) Taau 1-101 Tnau 2-100 Tnau 1-095 Tnau 2-096 Ana0

0 2.970X10° +0.005 3.230%X10° +0.012 2.900X10° +0.003 4.630X10” +0.006 3.430X10° + 0.009
5 3.370X10° +0.007 3.430X10° +0.006 4.670X10° +0.015 3.833%X10” +0.007 3.800X10° +0.010
10 2.730X10° + 0.002 5.300X10° +0.007 4.830X10° + 0.005 9.370X10” +0.040 5.560X10° + 0.030
15 3.070X10” +0.001 2.950X10° +0.012 4.230X10° +0.004 4.030X10° +0.003 3.570X10” +0.008
20 3.170X10” + 0.004 2.800X10° +0.020 6.770X10” +0.016 2.800X10° + 0.004 3.890X10° + 0.020

Aundy 3.040X10° + 0.005 3.540%X10” + 0.140 4.680X10° +0.157 4.940X10° +0.280

C.V. 0.3

1 1 4 o 1 o 1 v 1 o { Y] 4 ) [ Y A,
Aundeiauales nesaanu luidazaeduiianuuana e  URsEAUANNFTUNITLS % 1a81%3T Duncan’s New Multiple Range Test
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a a ¢ Y v " e
MINTNNUINN 7 ﬂ']i'JLﬂi']g’ﬁﬂ'J']llllﬂiﬂi’Ju"U@Qiﬂauuagﬂﬁ']lllsuwsuu‘l]@q PEG @]@ﬂill']m

v

~ A

TnunaiFoudvouvenadanag e IATUPEG wu 30 T

QU

Source of Variation DF Mean square
Clone 3 2.84"
Conc.PEG 4 3.65x10°"
ClonexPEG 12 7.56x10°"
Error 38 2.55x10°
CV(%) 0.7
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MIINUINN 7 (9D)

ANUIIUTUVDI PEG

3 EA
(o5 Fun)

a a s 3
53na Tnunasendeou (11losidu

E4
)

o Y
AU NLTY)

Taau 1-101 Taau 2-100 Taau 1-095 Taau 2-096 Aunag
0 2.293 +0.358" 2.072+0.119™ 1.802 +0.076" 1.960 +0.219" 2.032+0.265
5 2.694 +0.093" 2.193 +0.086™ 1.754 +0.067" 1.844 + 0.047° 2.121 +0.408
10 2.668 +0.238" 2.160 4 0.039" 1.772 +0.129 1.668 +0.238" 2.067 +0.458
15 2.686 +0.010° 2.131+0.061™ 1.390 + 0.339° 1.686 +0.010" 1.973 +0.531
20 2.844 +0.047" 2.142 +0.048™ 1.665 +0.077" 1.694 +0.093' 2.086 +0.501
Aunde 2.637 +0.252x 2.139 +0.076 1.677 +0.212 1.770 +0.174
C.V.

1 y y [ 1 1 [ . 1 [ { [ 4 ] [ I
AnRasNNINAe8 NEIA 19U TuLA aLARd NI ANUUANANA UNTLAVANUFMNAY 95 % 1a8143T Duncan’s New Multiple Range Test
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75

Source of Variation DF Mean square
Clone 3 2.07%10°
Conc.PEG 4 5.20x10""™
ClonexPEG 12 3.85x10"™
Error 38 2.32x10"
CV(%) 0.3
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MIWUINN 8 (§10)

ANUITUTUVDI PEG

Ed

a2 a I 3 J o o
USuamuniiFeuooou (osiFudmimminuiy)

o5 iFud) Taau 1-101 Tnau 2-100 Tnau 1-095 Tnau 2-096 Anag
0 4233X10° +0.009™°  3.967X10° +0.006™°  2.633X10” +0.002¢ 7.233X10° +0.026" 4517X10° +0.021
5 5.733X10° +0.020"  5.150X10° £0.012"™"  3.233X10” £0.013de  4.067X10” +0.021°" 4.546X10° +0.018
10 7.233X10°+0.005"  6.800X10° +0.029™  3.833X10° +0.002"  5.700X10° +0.019™ 5.892X10° +0.019
15 7.833X10°+0.007°  6.830X107 +0.023"  4.100X10° +0.006"°  4.160X10” + 0.014°" 5.733X10° +0.021
20 5.933X10°+0.012"  5.230X10° £0.022"™*  3.400X10° +0.003°  4.200X10° +0.006"* 4.692X10° +0.152
Aundy 6.193%X10° +0.016" 5.597X10” +0.020" 3.440X10° + 0.007" 5.073X10” +0.020"
C.V.

0.3

1 { 1 Y @ 1 @ 1 @ J. 1 @ 1 @ 4 M [ -2 A, .
AnRasRnuAIe8 nEIA1eT U lutnazAed NI ANUUANAIA UNTLAUANUF 1NN D95 % Tas143T Duncan’s New Multiple Range Test
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= a v Y A A Yo @
LLﬂﬁL%EJiJFJE]E]‘L!“IJENLLﬂﬁﬁﬁ’ﬁi})ﬂi“ﬁmﬁlllﬂﬁ‘]JPEG UIU 30 U

QU
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Source of Variation DF Mean square
Clone 3 2.11x10*™
Conc.PEG 4 422x10°"™
ClonexPEG 12 3.98x10"™
Error 37 451x10"
CV(%) 2.8
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MIWUINN 9 (AD)

ANUITUTUVDI PEG

I A
(o siFua)

a a S I
suapaseudeon (o

7o

o 9
ANV NLLAN)

Taau 1-101

Taau 2-100

Taau 1-095

Tnau 2-096

1 d‘
AUNAY

0

5

10

15

20

0.000X10” + 0.000
3.300X10° +0.037
4.670X10° +0.008
0.000X10” + 0.000

5.000X10” +0.008

1.730X10° + 0.000
0.000X10” + 0.000
6.000X10° + 0.008
1.430X10° + 0.024

1.130X10° +0.019

6.939X10"" +0.000
1.300X10° +0.012
1.390X10"" +0.000
5.500X10° % 0.007

4.230X10° +0.073

5.330X10” +0.009
0.000X10~ + 0.000
4.660X10° + 0.008
2.170X107 % 0.000

5.000X10~ +0.009

1.330X10° + 0.004
1.150X107 +0.022
3.830X10° + 0.006
4.950X10” +0.013

1.590X10” + 0.365

1 d‘
ANURAY

8.530%10~ +0.019

6.330X10” +0.014

1.210X10° + 0.030

3.000X 10" + 0.006

C.V.

2.8

1 1 { [ 1 [ 1 [ J. J [ { [ 4 ) [ I,
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] I v ]
M31WUINT 10 WAv09 PEG Aonsifasunilasveuiviinga (n5u) vewnadavagg®

A Yo o
119 1951 PEG 11U 30 U

E4

ANMYUY UV PEG iminaa
(o3 1Fud) (N5)
Tnau 1-101 2-100 1-095 2-096
0 0.082 0.064 0.059 0.043
5 0.093 0.067 0.055 0.020
10 0.101 0.007 0.066 0.019
15 0.099 0.063 0.035 0.027
20 0.038 0.038 0.027 0.021

1 J

a 4 . ¢
MINTNNUINHN 11 Nau®Dd PEG @]@ﬂ’]ilﬂaﬂuuﬂaqmﬂﬁu1WUﬂﬁﬂ (Lﬂ@il%u@l%ﬂﬂ')mﬂ) RGN

E] q

Y

@ A A gy o
Lmﬁﬁﬁ'ﬁm1i“ﬁm@l‘lﬂiﬂ PEG %14 30 23U

[IT]

ANUYUY UV PEG iminaa
(o3 1Fud) (1losiFudyaniunm)
Tnau 1-101 2-100 1-095 2-096
0 100 100 100 100
5 113.74 104.92 93.71 47.30
10 124.01 109.84 111.39 43.45
15 120.91 99.25 60.09 62.40

20 46.84 59.63 45.44 47.38




Y =

' Y E4
1" o o o [ <3|
319NN 12 #aved PEG 91 1m1inuita (n5) veaunadanans® lasmng@euiunan

[RT]

30 9
ANV UV PEG v
o3 1Fud) (N5)
Tnau 1-101 2-100 1-095 2-096
0 0.027 0.029 0.030 0.021
5 0.034 0.027 0.024 0.016
10 0.034 0.029 0.027 0.016
15 0.034 0.030 0.024 0.018
20 0.030 0.028 0.024 0.018

A vl ey 73 o ¥ A
MINTNNUINTN 13 NAaUDI PEG @19 U1 UNLLHN (Lﬂ@il%u@ﬂgﬂﬂ')ﬂﬂu) m@QLlﬂaaﬁﬂﬂJ']E"]fIﬂU

P o
LW’]&@UQH.IHL'JEH 30 U

ANMVUYUVDI PEG Wviinuite
(ilos1Fud) (1losidudyaniunw)
Tnau 1-101 2-100 1-095 2-096
0 100 100 100 100
5 128.21 93.43 78.85 77.41
10 127.47 100.87 88.55 78.83
15 128.34 103.69 79.74 85.31

20 110.61 97.69 79.07 88.47




81

a ' a gl J o o Y A g
AN UINN 14 NaUDI PEG mﬂimmuﬂuwaa (NTW) 611@\’lllﬂﬁﬁﬁ'ﬂﬂﬁgﬁiﬂﬂmwmm

| ]
1Wuai 30 Ju

ANV UV PEG Usinanhluwad
o3 1Fud) (N5)
Tnau 1-101 2-100 1-095 2-096
0 16.573 19.377 13.543 17.710
5 19.563 15.770 15.070 13.826
10 20.050 15.860 14.393 19.476
15 17.300 15.883 9.320 16.287
20 11.617 14.907 10.013 20.585

Y

M3WUINN 15 HaYed PEG Aon0od luuaaad (ad luadon lansy) vewaadanany®

o

Y
I @
Tasmzasailumal 30 Tu

ANUYUY UV PEG manututuasazareneluead
o3 1Fud) (Wad luanen lansy)
Tnau 1-101 2-100 1-095 2-096
0 356 451 446 384
5 382 407 398 422
10 439 448 443 357
15 21 432 407 439

20 302 458 569 440




v v
M319WUINN 16 Haved PEG aelsua Insau (luTasasudensnimiinan) veunada

v A 4 o
ﬂiy’]?]fiﬂﬂlw'lgla fNUJLlL'Ja'] 30 U

ANV UV PEG Ysna Tnsau
o3 1Fud) (1%1ﬂiﬂ§ﬂ@i@ﬂ§m1§’1ﬂﬁ/ﬂﬁﬂ)
Tnau 1-101 2-100 1-095 2-096
0 0.030 0.032 0.029 0.047
5 0.033 0.034 0.047 0.038
10 0.027 0.053 0.048 0.093
15 0.031 0.029 0.042 0.041
20 0.032 0.028 0.068 0.028
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d‘ 1 a =1 a S I < o o Y
AINNHINN 17 WNaUdd PEG @]@ﬂiN'ImIWLLT]ﬁLGBfJiJQ?JBH (Lﬂﬂil%u@lu?’ﬂuﬂuﬁﬂ) VBN

o Y A P o
uaaae wmﬂgcﬂﬂmwmamtﬂunm30 U

ANMVUYUVDI PEG YSuna Tnunadonoeou
ailos1Fud) (Lﬂeifuuﬁfimﬁ'ﬂuﬁ’q)
Tnau 1-101 2-100 1-095 2-096
0 2.293 2.072 1.802 1.960
5 2.694 2.193 1.754 1.844
10 2.668 2.160 1.772 1.668
15 2.686 2.131 1.297 1.686

20 2.844 2.142 1.665 1.694
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d' 1 a A A a S I o o o Y ]
AN UINN 18 WaUDI PEG mﬂimmumugcﬁﬂmaau (Lﬂﬂil“ﬁu@u1WUﬂllWQ) SN 616

Y A dy < [
wmﬂqﬂ%mwm gatlual 30 u

ANUYUY UV PEG YSunauuniliBoudeou
o3 1Fud) (Lﬂ@icduuﬁfimﬁ'ﬂuﬁ’a)

Tnau 1-101 2-100 1-095 2-096

0 0.042 0.0397 0.026 0.0723

5 0.057 0.0515 0.032 0.0407

10 0.072 0.068 0.038 0.0570

15 0.078 0.068 0.0410 0.0417

20 0.059 0.0523 0.0340 0.0420

d‘ 1 a =l a S I 4 g’ o Y
AN UINN 19 WaUD3 PEG @@ﬂimmmm%maau (Lﬂﬂil%u@u1WUﬂllWQ)

o Y A 2 g o
611@mﬂaaﬁmgqcﬂﬂamwmﬂmﬂuna1 30 U

ANV UV PEG YSunaunatoudeou
o3 1Fud) (Lﬂaifuuﬁffmﬁ'ﬂuﬁ’q)
Tnau 1-101 2-100 1-095 2-096
0 0.000 0.000 0.000 0.005
5 0.033 0.000 0.013 0.000
10 0.005 0.006 0.000 0.005
15 0.000 0.000 0.006 0.000

20 0.005 0.011 0.042 0.005




E4

a v a A s 3 Lo o v o Y A
MINNHINN 20 WNaUd3 PEG @]’E]’].IiiJ'lill@@ﬂUi'Jll (Lﬂ@imummwumma) ﬂl@ﬁllﬂﬁﬁﬁﬂﬂﬁg%

v
I @
Tasmnz@eailumai 30 Tu

ANV UV PEG YSinadeausw
(o3 1Fud) (Lﬂ@iﬁuﬁfmﬁ'ﬂuﬁ’a)
Tnau 1-101 2-100 1-095 2-096
0 2.335 2.111 1.829 2.037
5 2.784 2.244 1.800 1.884
10 2.745 2.234 1.810 1.729
15 2.765 2.199 1.343 1.728

20 2.908 2.205 1.741 1.741
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