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8. WaN1MAARIATINTA
A213l3 (Survival rate ) vasdosnug KK3 sianisaieded :
nanadeulasnisdadendesiugueundu 3 Alidauysel liffonislurn dade diluusi
Youil 52 ssmuvaidia un 30 Wi Aewilaie3ed nduihdedly Tuaneunuswuudeundy 14543
Y19 0, 30, 60, 90, 120 Uag 150 1038 (Gy) vin1saesedynag 70 U8 JuiindnsInNIssentinnaanis

v aa fa v a

L‘wwLgmﬁ’]mimaiqaw@umwmmﬁa% WS ERsAEns Nan1saneSadnuIsERuSadn 90 Gy
Fuly Lifidudossenld drulusedu 60 Gyfidossanld 30% udinsifvlaiidn uasdudnniingy
control Tuwniziingu3san 30 Gyfinsiasadulnund (Table 1) uansliifiuindnsnissadunuiuuy
Boundusedu 60 Gytuliinadenaaiyivlavesdossiug Kk3 9ann1sdaungennislurninuiiby
wansoonudansnefadliuszinm 2 ey wdwuduaiayduln uasdidnmnmaniuinniulundy
control Alafléimsanesed Tnenulutsunm 60.8% andnusduiisen Wewsufungudiinunisaissed

(Table 1)

Table 1 Seedling germination rates and white leaf symptom of sugarcane var. KK3 after acute

gamma irradiation at doses 0-150 Gy recorded at 2 months after planting

Radiation No. of Germinated Asymptomatic  White leaf plants N.B.
dose (Gy) plant seedlings (%)* plants (%)** (%)** Plant
appearance
0 70 51 (72.8%) 21 (41.2%) 30 (60.8%)
30 70 35 (50.0%) 30 (85.7%) 5 (14.3%) normal growth
60 70 21 (30.0%) 21 (100%) 0 (0%) Short and small
90 70 0 0 0
120 70 0] 0 0
150 70 0 0 0
* calculated from total plants tested ** calculated from germinated seedlings

INNNTATIIAINUIDNVDINUB UL IANAI91NN15R1859E WUAT LDsp@958AUUSUUSIE@NYIN

Tidosiug KK3 senla 50% vossnudueLaldFed 47 Gy (Fieure 1)
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Figure 1. Survival rate of sugarcane var. KK3 seedling to acute gamma irradiation

wansns1aUTnatelnlawananifie3% PCR lafuenguszanm 5 Houndsugn Tundu
control mmmmwwuL%@léﬂuszéﬁ’uqaM’%aﬁl,%aiuisﬁ’u 1000-10,000 wadlumduLaiy 25 ulunsy
(AU 700 bp 2+, AWRUS 210 bp 4+, seccA 3+) lalunatemingns Foneieanunsauanse1nislu
ynldlunavenmiedonnslurudiaunsansianududisionnisluridwiunaninngudianessd
duludegnafiinunisansded aunsonsanuideldiduiulunisasiafisiuma 700 bp 2+, AU

210 bp 4+ uaUSHNAUTENTIY secANUIASEAUTIURENIN Landlmdiuindiusinaluseau deenia 10

el

10 20 30 40 350 60 70 80 20 100

Radiation dose (Gy)

-100 WwaarpAdweNY 25 lunsy wazilsuiuduniiennisiuantoenia (Figure 2)
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Figure 2. Sugarcane white leaf phytoplasma concentration in leaves of acute gamma irradiated
sugarcane var.KK3 seedlings at 5 months after planting detected by 165-23S rDNA nested PCR
method with 700 bp and 210 bp amplification products and secA gene PCR amplification products

phytoplasma detection scale (low to high)
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Figure 3. Biochemical enzymes and substances in acute gamma irradiated sugarcane var.KK3
seedlings at 0 and 30 Gy in 3 months after planting (a) APX: ascorbate peroxidase (b) GPX : guaicol
peroxidase (c) H,O,: hydrogen peroxide (d) total protein (e) total starch (f) MDA :malondialdehyde
(0Gy : > ; 30Gy :*»)
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Figure 4. Biochemical enzymes and substances in acute gamma irradiated sugarcane var.KK3
seedlings at 0 and 30 Gy in 3 months after planting (a) Phenolics: phenolic compounds

(b)chlorophyll (c) proline (d) total protein (e) total sugar (0 Gy: <« ; 30 Gy : <> )
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Tngldeuiiuguounnu 3 orguszan 8 eu Momslurmileen wagannnefiiennslurn $1uwu 52
81 warannefilaiflermsluen $wnu 30 §1 ussedainisassnguidu 2 daw dun dudosdeian
A wavdnudewand tuanlausuilelildnduienaiifinszesvesUuandenigludiigniasiigaly
nsieuifisusa Tuiindumisteuard Tnsldnsiieunaainnsmaaeuluusazailioanaauiianain
vossziuUTnadetngudeildudaryn uwindunduauan Snyaniafundunadey thngunageuly
pufedwnuivliaeunau Tusedu 20, 40, 60 uag 80 138 diunquyauaNliiinisanesed Tunis
ma%’a?mq'mé’aaﬁmmﬂé”lﬁﬁiwn AunsauUssaegaileansSedniseau 20, 40, 60 way 80 1058 ¢
U 72, 66, 72 kag 67 U8 ANUAGU ﬁ’suﬂejmé’aaﬁmmﬂé’ﬂﬁlﬁﬁa’lmﬂmm ansouyaiegiaiie
aedaEnsEsusInanl@sIuIL 39, 41, 44 uay 35 T8 MNEIU
nsnsaensiurnluduinaaouiilonty 3 WWeundsugn nuinguiiilanesaiesidus
Fudeaunninguaiuay Mnsansvaassiisinauandiifiuiinsaisddlusedu o1atisandud

wanIeINIUYILe WeSeElusEAU 80 Gy WuINAUAYIInNa (Table 2)



Table 2 Germination rates and white leaf symptom after acute gamma irradiation doses of 20,
40, 60 and 80 Gy of seedlings from sugarcane var. KK3 infected with white leaf disease recorded

at 3 months after planting

Control group Irradiation group
Radiation White White
total Germinated Germinated
dose Asymptomatic leaf Asymptomatic leaf
plants seedlings seedlings
(Gy) plant (%)** plant plant (%)** plant
(%)* (%)*
(%)** (%)**
20 111 514 75.7 24.3 37.5 81.5 18.5
40 107 22.7 20.0 80.0 25.8 35.3 64.7
60 116 514 37.8 62.2 29.4 524 47.6
80 102 50.7 52.9 47.1 1.5 100.0 0.0
* calculated from total plants tested ** calculated from germinated seedlings

navasn1IeTeddensinansluriludesildandmiieluvigulivansainis
nsAnwludeesiugvauniu 3 Ineldareguszua 12 Wew Nilifiennisluvn wiiweluwna
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WuIHoNIslur I (619 20Gy-8 uay 13) Bauaasbiiuisssiuliinagenengnidnldmenis
218598 TupuzNU9a1nUINTInITLanI91n15IUT1INSa@dIU (879 20Gy-11 wag 12) uansdaszau

USinaudenenalianunsagnidalanienisatesed wudeniuseau 40 Gy (19 40Gy-30, 37, 38 uag
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a 6 v 2 d’lj % 1 =] ! v Y £
Waszviseaulsnauellanaaunluiegranina it
lumsleseiluneavidenanizavmegeu nnsiseuiisuiungulianesed ludnliennis
Turn WeaneSsduamuidwlvaaie uilusedu 20 Gy 8191 8, 13 wulnguatuaNiiensturay
megiulug winguaneSdlinantennisluvnd wiludn 12 nudninsuanseinisluvnnsasngy Tu
JEAU 40 Gy aifiennisturnimenualuisasingy Faenalilaifinainanuusswesssd daulusedu
Ay Ao a

60 Gy wudeuluvnangulianesed deundnaiulale diudunianedadnenaun Wukeaiuseau 80

Gy wansliiiuInseau 60 Gy WWusesuiiseeiliiionnislurndinssenls
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Table 3. Percentage of sugarcane var. KK 3 seedlings with white leaf symptom after acute gamma

irradiation at doses 20-80 Gy

Radiation control Irradiation

dose Total plant  symptomatic % Total plant  symptomatic %

20 Gy 95 14 14.7 98 9 9.2
40 Gy 84 18 214 90 14 15.6
60 Gy 86 16 18.6 77 8 10.4
80 Gy 85 5 5.9 22 1 4.5
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Table 4. Number of surviving sugarcane var KK3 plants in control and irradiated groups at 3 and

7 months after planting

Control Irradiation
Radiation Total Surviving Symptomatic  Symptomatic Total Surviving Symptomatic  Symptomatic

dose plant plant at plant at plant at plant plant at plant at plant at

7 months 3 months 7 months 7 months 3 months 7 months
20 Gy 95 50 14 5 98 58 9 2
40 Gy 84 46 18 0 90 43 14 0
60 Gy 86 63 16 2 7 19 8 13
80 Gy 85 70 5 5 22 8 1 0
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Table 5. Germination rates and white leaf symptom after acute gamma irradiation doses of 20,
40and 60 Gy of seedlings from sugarcane var. KK3 infected with white leaf disease recorded at

1.5 months after planting

Control group Irradiation group
Radiation Germinated White leaf ~ Germinated
total plants Asymptomatic Asymptomatic White leaf
dose (Gy) seedlings plant seedlings
plant (%)** plant (%)** plant (%)**
(%)* (%)** (%)*
20 100 49 96 4 41 95 5
40 100 46 100 0 42 100 0
60 100 52 100 0 41 100 0
* calculated from total plants tested ** calculated from germinated seedlings
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12. AMANUIN

Appendix table 1 Sugarcane white leaf phytoplasma concentration in leaves of acute gamma
iradiated sugarcane var. KK3 seedlings at 3 months after planting detected by 165S-23S rDNA
nested PCR method with 700 bp and 210 bp amplification products and secA gene PCR

amplification products and plant symptom after radiation

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A=control) 700bp 210bp SecA dose (Gy) concentration months months
1A1 - 4+ +/- 20Gy <10 green green
1A2 - 4+ +/- 40% <10 green green
1A3 - 4+ +/- germination <10 green green
1B4 - 4+ +/- <10 green green
2A1 - 4+ +/- <10 green green
2A3 - 4+ +/- <10 green green
2A4 - 4+ +/- <10 green green
283 a+ 3+ 3+ white white
2B4 - 4+ +/- <10 green white /10 months
3A2 - 4+ +/- <10 green green
3A3 - 4+ +/- <10 green green
3A4 - 4+ +/- <10 green green
3B2 - 4+ +/- <10 green green
3B4 - 4+ +/- <10 green green
4A2 - 4+ +/- <10 green white /5 months
4A4 - 4+ 2+ <10 green green
4B2 - 4+ 2+ <10 green green
4B5 - 4+ +/- <10 green green
5A1 - 4+ +/- <10 green green
5A5 - 4+ +/- <10 green green
5B2 - 4+ +/- <10 green green
5B3 1+ 4+ 4+ 10 green white / 5 months
6A5 - 4+ +/- <10 green green
6B1 - 4+ 0.5+ <10 Green green
TA2 - 4+ <0.5+ <10 Green green
TA4 - 4+ <0.5+ <10 Green green
7B1 - 4+ 0.5+ <10 Green green
7B3 - 4+ <0.5+ <10 Green green
7B4 - 4+ <0.5+ <10 green green
7B5 - 4+ <0.5+ <10 Green green
8A2 - 4+ 1+ <10 Green green
8A3 - 4+ 1+ <10 Green green
8A4 - 4+ <0.5+ <10 Green green
8B1 - 4+ <0.5+ <10 Green green
8B3 - 4+ <0.5+ <10 Green green
9A4 - 4+ <0.5+ <10 Green green

9A5 - 4+ <0.5+ <10 green green




Appendix table 1. Cont.

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A= 700 bp 210bp  SecA dose (Gy) concentration months months
9B2 - 4+ <0.5+ <10 Green green
9B3 - 4+ 1+ <10 Green green
9B4 - 4+ <0.5+ <10 Green green
10A1 - 4+ +/- <10 Green green
10A5 - 4+ +/- <10 Green green
10B1 - 4+ +/- <10 Green green
10B2 0.5+ 4+ 4+ 10 Green green
10B3 - 4+ <0.5+ <10 Green green
1084 - 4+ 0.5+ <10 Green green
10B5 - 4+ +/- <10 Green green
11A1 - 4+ 3+ <10 Green green
11A2 - 4+ <0.5+ <10 Green green
11A3 - 4+ 0.5+ <10 green green
11A4 <0.5+ 4+ 1+ 10 Green green
11A5 - 4+ 1+ <10 Green green
11B2 1+ 4+ 4+ 10 Green green
12A1 - 4+ 1+ <10 Green green
12A3 - 4+ <0.5+ <10 Green green
12A4 - 4+ 0.5+ <10 Green green
12B4 - 4+ 1+ <10 Green green
12B5 - 4+ <0.5+ <10 green green
13A1 4+ 4+ 4+ 100,000 white white
13A3 4+ 4+ 4+ 100,000 white white
13A5 - 4+ <0.5+ <10 green green
13B2 2+ 4+ 4+ 100 green white /4 months
13B3 - 4+ 1+ <10 green green
14B1 - 4+ +/- <10 green green
14B3 - 4+ +/- <10 green green
15A1 - 4+ +/- <10 green green
15A3 - 4+ +/- <10 green green
15A4 - 4+ +/- <10 green green
16A1 - 4+ 1+ <10 green green
16A4 - 4+ +/- <10 green green
16B4 - 4+ 3+ 16B1 white <10 green green
17A1 - 4+ <0.5+ <10 green green
17A5 - 4+ <0.5+ <10 green green
18A2 - 4+ <0.5+ <10 green green
18A3 - 4+ 1+ <10 green green
18A4 - 4+ 1+ <10 green green
18B1 - 4+ <0.5+ <10 green green
18B4 - 4+ 1+ <10 green green
19A3 - 4+ <0.5+ <10 green green
19A4 - 4+ +/- <10 green green
19B3 - 4+ 0.5+ <10 green green
19B5 - 4+ +/- <10 green green
20A1 - 4+ <0.5+ <10 green green



Appendix table 1. Cont.

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A= 700 bp 210bp SecA dose (Gy) concentration months months
20A2 - 4+ +/- <10 green green
20B3 - 4+ +/- <10 green green
21A3 - 4+ +/- 40Gy <10 green green
21A4 - 4+ +/- 9N 43% <10 green green
21A5 - 4+ +/- <10 green green
21B1 - 4+ +/- <10 green green
21B2 - +/- +/- <10 green green
21B5 - 4+ +/- <10 green green
21A1 - 4+ <0.5+ <10 green green
22A3 - 4+ +/- <10 green green
22A4 - 4+ 0.5+ <10 green green
22A5 - 4+ 4+ <10 green green
23A1 - 4+ 0.5+ <10 green green
23A2 - 4+ 1+ 23A4 white <10 green green
23A3 - 4+ 0.5+ 23A5 white <10 green green
23B1 - 4+ 4+ <10 green green
23B3 - 4+ <0.5+  23B2 white <10 green green
24A1 - +/- +/- <0.5 green green
24A2 - +/- +/- <0.5 green green
24A3 - +/- +/- <0.5 green green
24B1 - 2+ +/- >0.5/3 green green
24B2 - 3+ +/- 1 green green
24B3 - 4+ 4+ <10 green green
25A2 - 4+ +/- <10 green green
25B5 - 4+ +/- <10 green white / 5 months
26A1 - 4+ +/- <10 green green
26A4 - 3+ +/- 1 green green
26B2 - +/- +/- <0.5 green green
26B4 - +/- +/- <0.5 green green
27A4 - +/- +/- <0.5 green green
27B2 - 1+ +/- >0.5/2 green green
27B3 - 4+ +/- <10 green green
27B5 - 4+ +/- <10 green green
28A2 - 4+ +/- <10 green green
28A4 - 4+ +/- <10 green green
28B2 - 4+ +/- <10 green green
28B4 - 4+ +/- <10 green green
28B5 - +/- +/- <0.5 green green
29A3 - +/- +/- <0.5 green green
29A1 - +/- +/- <0.5 green green
29A5 - +/- +/- <0.5 green green
29B1 - 4+ +/- <10 green green
29B2 - 4+ +/- <10 green green
30A1 - 4+ +/- <10 green green
30B1 - 4+ +/- <10 green green

30B2 - 3+ +/- 1 green green



Appendix table 1. Cont.

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A= 700 bp 210bp SecA concentration months months
30B3 - 3+ +/- 1 green green
31A2 - +/- +/- <0.5 green green
31A3 - +/- +/- <0.5 green green
31A5 - +/- +/- <0.5 green green
31B2 - +/- +/- <0.5 green green
31B3 - 4+ +/- <10 green green
31B4 - 4+ +/- <10 green green
32A4 <0.5+ 4+ +/- <10 green green
32B5 147 4+ +/- <10 green green
33A1 <0.5+? 4+ +/- <10 green green
33A4 - 2+ +/- >0.5/3 green green
33A5 - +/- +/- <0.5 green green
33B2 - +/- +/- <0.5 green green
33B3 - +/- +/- <0.5 green green
34A1 - 1+ +/- >0.5/2 green green
34A2 - 4+ +/- <10 green green
34A3 - 4+ +/- <10 green green
34A4 0.5+ 4+ +/- 10 green green
34B2 <0.5+ 4+ +/- <10 green green
35A4 - 4+ +/- <10 green green
35B1 - 4+ +/- <10 green green
35B5 - +/- +/- <0.5 green green
36A4 - +/- +/- <0.5 green green
36B2 - +/- +/- <0.5 green green
36B4 - 3+ +/- 1 green green
36B5 <0.5+ 4+ +/- <10 green green
37TA2 - 4+ +/- <10 green green
37B1 0.5+ 4+ +/- 10 green green
37B2 0.5+ 4+ +/- 10 green green
37B3 4+ +/- <10 green green
38A3 - 3+ +/- 1 green green
38A5 - +/- +/- <0.5 green green
38B2 - +/- +/- <0.5 green green
38B3 - 3+ +/- 1 green green
38B4 - 4+ 4+ <10 green green
39A1 - 4+ +/- <10 green green
39A2 - 4+ +/- <10 green green
39B1 0.5+ 4+ 2+ 10 green green
39B3 <0.5+ 4+ +/- <10 green green
3984 - 4+ 1+ <10 green green
40A3 - 3+ 1+ 1 green green
40A5 - +/- +/- <0.5 green green
41A2 - 4+ +/- 60Gy <10 green green
41A3 - 4+ +/- <10 green green
41A4 - 4+ <0.5+ J9n 48% <10 green green

41A5 - 4+ <0.5+ <10 green green



Appendix table 1. Cont.

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A= 700 bp 210bp  SecA dose (Gy) concentration months months
42A2 - 4+ +/- <10 green green
42A4 7 4+ +/- <10 green green
42B1 1472 4+ 4+ 100 green white / 5 months
42B2 - 4+ +/- <10 green green
42B4 - 4+ +/- <10 green green
43A1 - 4+ +/- <10 green green
43A5 - 4+ 1+ <10 green green
43B1 - 4+ 1+ <10 green green
43B4 - 4+ <0.5+ <10 green green
44A1 - 4+ +/- <10 green green
44A2 - 4+ <0.5+ <10 green green
45A1 - 4+ <0.5+ <10 green green
45A2 - 4+ 0.5+ <10 green green
45B1 - 4+ 1+ <10 green green
45B2 - 4+ +/- <10 green green
45B4 - 4+ 2+ <10 green green
45B5 - 4+ +/- <10 green green
46A3 - 4+ +/- <10 green green
46B2 - 4+ 3+ <10 green green
47A1 - 4+ 4+ <10 green green
47A2 - 4+ 0.5+ <10 green green
47A3 - 4+ <0.5+ <10 green green
47A5 - 4+ <0.5+ <10 green green
47B1 - 4+ +/- <10 green white / 5 months
4782 3+ 4+ <05+ white white
48A1 - 4+ <0.5+ <10 green green
48A3 - 4+ <0.5+ <10 green green
48A5 - 4+ <0.5+ <10 green green
49A2 - 4+ <0.5+ <10 green green
49A3 0.5+ 4+ 0.5+ 10 green white / 5 months
49A4 - 4+ <0.5+ <10 green white / 5 months
49B2 - 4+ <0.5+ <10 green green
51A5 3+ a+ a+ white white
51B1 - 4+ <0.5+ <10 green green
52A1 - 4+ +/- <10 green green
52A2 - 3+ <0.5+ <10 green green
52A3 - 3+ <0.5+ <10 green green
52B1 - 3+ +/- 1 green green
52B2 - 4+ +/- <10 green green
52B3 - 4+ +/- <10 green green
52B4 - 4+ +/- <10 green white / 5 months
52B5 - 4+ +/- <10 green green
53A1 - 4+ +/- <10 green green
53A2 - 4+ <0.5+ <10 green green
53A3 - 3+ +/- 1 green green

53A5 - 4+ +/- <10 green green



Appendix table 1. Cont.

Plant no. PCR Product Radiation White leaf Plant symptom at 3 Symptom/age after 3
(A= 700 bp 210bp SecA dose (Gy) concentration months months
53B1 - 4+ 0.5+ <10 green green
54A1 - 4+ 1+ <10 green green
54A2 - 4+ +/- <10 green green
54A3 - 4+ +/- <10 green green
54A4 - 4+ <0.5+ <10 green green
54A5 - 4+ +/- <10 green green
54B4 - 4+ <0.5+ <10 green green
54B5 - 4+ 0.5+ <10 green green
55A4 - 4+ +/- <10 green green
55A5 - 4+ 2+ <10 green green
55B2 - 4+ +/- <10 green green
55B4 247 4+ +/- 100 green white / 5 months
56A1 - 4+ 3+ <10 green white / 5 months
56A2 2+7? 4+ 4+ 100 green green
56B1 - 4+ 1+ <10 green green
56B5 0.5+ 4+ +/- 10 green green
57A1 - 4+ +/- <10 green green
57A5 - 4+ +/- <10 green green
57B1 - 4+ +/- <10 green green
57B2 ” +/- +/- <0.5 green green
57B3 - 4+ +/- <10 green green
57B4 - 4+ +/- <10 green green
58A2 1472 4+ +/- <10 green green
58A4 ” 4+ <0.5+ <10 green green
58A5 - 4+ +/- <10 green green
58B3 - 4+ +/- <10 green green
59A2 - 4+ <0.5+ <10 green green
59A4 - 4+ +/- <10 green green
59A5 - 4+ +/- <10 green green
60A4 - 4+ +/- <10 green green
60B2 1+ 4+ 0.5+ <10 green green
60B5 - 4+ 0.5+ <10 green green
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