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Mattika Thongros 2007: Selection and Biochemical Mechanism of Imazapyr-Resistance
in Sugarcane Clones. Master of Science (Agriculture), Major Field: Agronomy,
Department of Agronomy. Thesis Advisor: Associate Professor Tosapon Pornprom,

Ph.D. 68 pages.

Field tolerance to imazapyr of sugarcane clones was evaluated by whole plant selection.
Split-plot in RCBD was applied with four dosages of imazapyr application (0, 0.156, 0.312 and
0.625 kg ai/ha) as main plot and 27 different sugarcane clones as sub plot. The effect of imazapyr
on the physiological response of sugarcanc clones was evaluated. The degree of tolerance was
evaluated at 1, 3 and 6 months after application by inspecting crop injury. Furthermore, plant
height and stalk per rai was evaluated at 6 months after application. It was shown that K95-282,
K88-92, K97-32, K99-55. K95-87 and K93-219 clones were relatively tolerant to imazapyr at
0.625 kg ai/ha, whereas K99-5, K99-72. K99-85, K97-33 and K97-27 clones were susceptible to
imazapyr at 0.156 kg ai/ha. Selection of sugarcane cell line resistant to imazapyr was developed
by tissue culture, beginning from young tight fuled leaves-induced calluss formation and cell
suspension. The callus and cell suspension were culture in modified MS liquid medium. A
sugarcane cell line from K97-32 resistant to | uM imazapyr was obtained after 378 days of
selection, using a stepwise selection with increasing concentration of imazapyr from 0.1- 1 uM. It
was referred to as | pM imazapyr-resistant sugarcane cell line. This indicated that the resistance
index was 1,000-fold more resistant to imazapyr than that of the normal cells. The biochemical
mechanism of resistance to imazapyr werc investigated in the normal and resistant cells. Assay of
acetolactate synthase (ALS) activity of the resistance cells was 11-fold higher than the normal
cells at 5 days after treatment 1 uM imazapyr. The result indicated that the mechanism of imzapyr
resistance in the sugarcane cell fines appears to be an altered at the target site as the ALS activity,

leading to less sensitivity to imazapyr.
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Y=ax+b
Y = aulsew (dependent variable)
1 % a Q{ d'
a = mdaulszaniuesnaldeunaas (regression coefficient)
x = gulsoase (independent or fixed variable)

b= MANUAIAFUVBARUATA (slope)
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K84-200 100 79 ab 60 ab 50 ab 72.14 B-E
K88-92 100 76b 73a 55 ab 76.13 AB
K92-80 100 73b 66 ab 57 ab 74.06 B-E
K92-213 100 76b 60 ab 34 ab 66.29 DEF
K93-219 100 77b 682 47 ab 72.95 EF
K93-347 100 85 ab 53 ab 45 ab 70.77 ABC
K95-84 100 82 ab 63 ab 28b 68.28 B-E
K95-87 100 85 ab 59 ab 54 ab 74.49 B-E
K95-156 100 86 ab 67a 43 ab 7423 C-F
K95-161 100 84 ab 55 ab 35 ab 68.76 C-F
K95-234 100 84 ab 52ab 30b 66.52 C-F
K95-282 100 99a 68 a 59 ab 81.51 AB
K95-283 100 85 ab 59 ab 70 a 78.41 C-F
K97-27 100 80 ab 48 ab ND” 57.14F
K97-29 100 88 ab 72a 43 ab 75.74 CDE
K97-32 100 82 ab 53 ab 53 ab 72.10 B-E
K97-33 100 87 ab 38b ND 56.30 EF
K99-5 100 82 ab 58 ab ND 39.29 C-F
K99-45 100 94 ab 56 ab 56 ab 62.73 A-D
K99-49 100 88 ab 53 ab 39 ab 54.08 EF
K99-55 100 83 ab 72a 47 ab 64.67 ABC
K99-56 100 90 ab 64 ab 64 ab 69.67 ABC
K99-59 100 83 ab 48 ab 28b 69.47 A
K99-61 100 76 ab 65 ab 37ab 46.85 CDE
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¥ Abbrevation: ND = Not determined

Duncan’s Multiple Range Test (0.01) 99131213 237.94

Duncan’s Multiple Range Test (0.01) Wuiooe 1.57
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K92-213 100 64 ab 58 a-e 9a 57.72 A1
K93-219 100 63 ab 69 a-e 162 62.06 A-G
K93-347 100 98 ab 80 abc 282 76.64 A
K95-84 100 81 ab 83 abe 10a 68.45 ABC
K95-87 100 82 ab 72 a-e 30a 70.95 A-F
K95-156 100 91 ab 79 abe 12a 70.41 E-1
K95-161 100 83 ab 69 a-e 292 70.29 B-1
K95-234 100 88 ab 50 a-e 10a 62.18 A-I
K95-282 100 101 ab 74 abe 482 80.83 A-D
K95-283 100 78 ab 52a-e 35a 66.38A-H
K97-27 100 67 ab 254d ND 48.151
K97-29 100 65b 64 a-e 242 63.26 A-1
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Total 323 147420.99

C.V. main plot = 8.33% L& C.V. sub plot =9.59
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Source DF SS MS F Value

Block 2 496.30 246.15 8.90
Dosage 3 28468.89 94894.96 3401.68**
Block x Dosage 6 501.23 83.54

Clone 26 2188.89 84.19 3.02%*
Dosage x Clone 78 2423.46 31.07 111"
Block x Dosage x Clone 208 5802.47 27.90

Total 323 296097.22

C.V. main plot = 18.31% Hag C.V. sub plot = 10.58%

Y]

ns 1= 1 aad A o J < J
thﬂJﬂ'NlJLLGIﬂﬁNﬂNﬁﬂﬁﬂigﬂﬂﬂUWNL%'ﬁuu 99 11los1Fua

[

= 1 aaa A o -4
¥ UANUUANA NN NWNADANTSAUANUIBOUU 99 Lﬂﬂil“]ﬂm



62

q‘ a td a I a o JdY o
M9 UINT 4 A5 1zviauulssiuanmsdsauanuil un e I N U T 08311

aQ

@

S A a s A A v Yo
27 NUT NUABTTDUIFUNDT N 6 mauwmmﬂ"lmumi

Source DF SS MS F Value

Block 2 9918.52 4959.26 40.90
Dosage 3 221055.25 73685.08 608.31%*
Block x Dosage 6 4353.08 725.51

Clone 26 11388.89 438.03 3.62%%
Dosage x Clone 78 11053.09 141.71 1.17"
Block x Dosage x Clone 208 25195.06 121.13

Total 323 282963.89

C.V. main plot = 68.45% 18z C.V. sub plot =27.97%
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Source DF SS MS F Value

Block 2 1405.29 702.61 5.25
Dosage 3 95020.69 31673.56 237.94%*
Block x Dosage 6 7742.01 1290.34

Clone 26 5421.44 208.57 157"
Dosage x Clone 73 7235.61 99.12 0.74"
Block x Dosage x Clone 208 34257.44

Total 288 151092.44

C.V. main plot = 68.45% 1ag C.V. sub plot =27.97%
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Source DF SS MS F Value

Block 2 57470.34 2573.67 7.75
Dosage 3 162770.56 54256.85 146.32"
Block x Dosage 6 9845.77 1640.96

Clone 26 15812.40 608.17 1.64"
Dosage x Clone 72 28513.35 396.02 1.07"
Block x Dosage x Clone 174 64521.61 370.81

Total 283 295254.64

C.V. main plot = 68.45 % e C.V. sub plot =27.97 %
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o J a o
SELAUMINDUAUBIADETON IV UNDS

o

o
WUy

FZAUNUNIY (Tolerant):

seaunumuiunag (Moderate):

FLAUDDULD (Susceptible):

K95-282
K88-92
K97-32
K99-55
K95-87
K93-219
K99-45
K84-200
K99-56
K92-80
K95-283
K95-161
K93-347
K99-59
K99-61
K95-156
K95-84
K95-234
K99-82
K92-213
K97-29
K99-49
K99-5
K99-72
K99-85
K97-33

K97-27
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MIWNHINT 8 mﬁﬂnﬂammmmiﬁamiwﬁqm MS (Murashige and Skoog, 1962)

APTRIN ladniuaoans
Macroelements:
NH,NO, 1650.00
CaCl,.2H,0 1900.00
MgSO,.7H,0 370.00
KH,PO, 170.00
Microelements:
NH,-EDTA 37.30
FeSO,.7H,0 27.80
H,BO, 6.20
MnSO,.4H,0 22.30
ZnSO,.H,0 8.60
KI 0.85
NaMoO,.2H,0 0.025
CoCl,.6H,0 0.025

Organic compounds:

Myo-inositol 100.00
Glycine 2.00
Nicotinic acid 0.50
Pyridoxine-HCl 0.50

Thiamine-HCl 0.10
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AN 9 NU
Ysinaswed 3
. 522101 (IU)
FUAY
(Wadan9) 5 7 10 14 21
ladansao 5 Uaaans

1 0.13 +£0.03 0.15+0.03 0.17 £ 0.01 0.20 +0.00 0.22 +£0.01
2 0.33+0.01 0.47+0.03 0.87 +£0.03 1.07 £ 0.06 1.13+0.03
3 0.47 +£0.03 0.73 +£0.03 097 + 0.07 1.50 £ 0.09 1.50 + 0.09

=1

1/ = Y a 1 1
AUNAYN [PVTI 3 A1+ A1 SE

~ a g Y o A A a 72 9 A
AMINNHUINN 10 ﬂmmﬂﬁ"umwaaumuaaaaaawu‘q K97-32 LN@NﬂﬁNWﬁilcﬁﬁﬁlﬁﬂJﬁuﬂ

AN 9 AU
Ysmaserad J2e21701 (M)
Gud
(Wadan9) 5 7 10 14 21
ladansao 5 daaans’
1 022+0.01  024+002  030+0.05  039+006  0.58+0.12
2 032+001  036+003  039+0.03  0.75+0.03  0.85+0.05
3 0.46 +£0.01 0.73 +0.01 1.00 + 0.04 1.52+0.04 1.53+0.04

]
=1

1 v = Y Aa 1 1
AURNAYN [PVTI 3 A1 + A1 SE
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1 0.13+0.01 0.15+0.00 0.18 £ 0.01 0.20 + 0.00 0.27+0.03
2 0.22 +£0.03 0.33 +£0.03 0.48 +0.08 0.62+0.03 0.68 +0.03
3 0.48 +£0.02 0.63 +£0.03 0.73 +£0.03 1.37+0.03 1.45+0.03
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1 v = Y Aa 1 1
AURNAYN [PVTI 3 A1 + A1 SE
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(luTlasTuans) 5 7 10 14

ananIfe 5 Uaaans

0 0.46_+ 0.01 0.73 £0.01 1.00 +£0.04 1.52+0.04
0.0001 0.45+0.00 0.70 £ 0.00 0.95+0.03 1.32+£0.04
0.001 0.43 £0.02 0.63 +0.02 0.83 +£0.05 1.22+0.04
0.01 0.42+0.02 0.06 +0.00 0.87+0.12 1.13+£0.06
0.1 0.37+£0.03 0.55+0.03 0.71 £ 0.09 1.07 £ 0.03

1 0.32+£0.02 0.53 +£0.04 0.53 +£0.01 0.57£0.02
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(vliJIﬂi Tyans ) (normal cells) (resistant cells)

1/

Uadansae 5 Uaaans

0 1.52 +0.04 1.50 +£0.03
0.0001 1.23 £0.06 1.50 +£0.03
0.001 1.02 +£0.04 1.50 +0.03
0.01 0.87 +£0.09 1.50 +0.03
0.1 0.77 £0.02 1.50 +£0.03

1 0.62 +0.04 1.50 +0.03

10 0.40 +0.03 1.07 £0.03

100 0.32+£0.02 0.77£0.04
1000 0.22+0.02 0.28 £0.02

]
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MI9WUINA 14 USuasradosslnan ldsumstazasdosdumun lasuaisniues
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duaunes 1 5 Tundann lasuasianuduTua1g o M

Y 9 P Aad o s { @
NNV wagoeslnan ldsuans radoesd umun lasueas

(Uliljﬂﬁjma’l{) (normal cells treated with the herbicide) (resistant cells treated with the herbicide)

J 3 J 1/
nosruAveIYARILAY

0.01 97.67 +0.44 100.00 £ 0.00
0.1 72.17+0.17 88.50 +£0.29
1 52.33+0.33 76.67 £0.17

10 34.50 +£0.29 53.67+£0.17
100 22.33+0.33 34.00 £0.17
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