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Abstract

The purpose of this research was to study a rapid propagation method X20 of Mosaic
disease resistant cassava in comparison with a conventional propagation. The cassava varieties
Rayong-72, Pirun-2 and Pirun-6 were propagated by the rapid propagation method X20, using
cutting stem 6-10 cm long, planted in plastic bags under greenhouse for 1 month and
acclimatized for 1 week before transplanting into the field in comparison with the convention
propagation, using cutting stem 20-30 cm long, were planted in the field immediately after
preparation, record the growth of the stems, such as plant height, branch height, number of
branches, leaf green index every month, assess the survival rate of the cutting stems and the
disease incidence index, record the number of heads, fresh weight and starch content in the
ninth month after harvested. There was a randomized complete block design (RCBD)
experimental plan, organized in a 2 x 3 factorial experiment, consisting of 2 factors: 2 methods
of propagation (conventional propagation and rapid propagation X20) and 3 cassava varieties
(Rayong-72, Pirun-2 and Pirun-6). After 1 month of cutting, the cassava using the rapid
propagation X20 method had a higher canopy height than the conventional propagation. After
that, the stem growth of cassava using the conventional propagation method had a statistically
significant difference in plant height and lateral branch height than that of cassava using the
rapid propagation X20 method. It was found that the conventional propagation method had a
higher leaf green index than the rapid propagation X20 method of cassava from the second
month until harvest. After the second month, the leaf green index tended to increase and
decrease again in the sixth month. However, the harvested yield of whole heads of cassava
fresh weight and starch content were not different between conventional propagation and
rapid propagation X20 methods. Results of disease incidence indices during growth-to-harvest
showed that the rapid propagation X20 method significantly reduced the incidence of disease
in the field compared to conventional propagation method. Therefore, rapid propagation X20
is an effective method to increase the number of finely bred cuttings. It is also a way to reduce
the incidence and spread of cassava spotted disease. The cassava varieties had different growth
in plant height and branch height. Pirun-6 had greater growth in plant and branch height than
Pirun-2 and Rayong-72, respectively. However, Rayong-72 had higher leaf green index than
Pirun-6 and Pirun-2. It was found that yields were not different in number of heads, fresh
weight, and starch content of the three varieties. Leaf spot disease was found during the growth
of cassava varieties Rayong-72 (pathogenicity index 7-13%) and Pirun-6 (pathogenicity index
1.5-6%), but no disease was found in Pirun-2 variety. Therefore, the cassava variety Pirun-2

should be a suitable variety for propagation for resistance to cassava leaf spot disease. When
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considering the common factors between propagation methods and cassava varieties, there

was no mutual effect on stem growth, yield, and disease incidence index.
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WUGsved 72 wavhigad 61404.36, 1280.38, Uaz 1248.21 nSusionu wasUSunaudwasiudusnds

Y9I 3 AnosiuseysEving 19.88 - 21.23% (1919 4.1)

Y

A1319% 4.1 F1ui indnaswasUsunaudawesivdenauiugssees 72 (RY) Wugiisu 2 (PR2)

& V¥

Laz 6 (PR6) Faveneiugaiedsaaiy (NP) wWisuisudunisveneiuguuusings (X20) nasn

9

szeznaINsUgnluwlas 9 Wou YIuseUNUANUS - naAN w.A. 2565, PM: Propagation method,

CV: Cultivar
Factors Root number Fresh weight Starch (%)
(root/plant) (¢/plant)
Factor 1: PM
NP 3.09 £0.27 1338.25 £156.78 21.78 £ 5.11
X20 4.60 £0.39 1283.97 £160.40 19.74 + 4.54
p-value ns ns ns
Factor 2: CV
RY 3.55+0.35 1280.38 + 152.38 21.14 £ 6.54
PR2 4.83 +0.32 1404.36 + 170.91 21.23£7.24
PR6 3.12 £0.25 1248.21 £ 140.42 19.88 + 5.41
p-value ns ns ns
Factor 1 x 2
NP-RY 231 +0.26 1280.00% 122.03 22.85+5.01
NP-PR2 4.85 +£0.25 1413.33 + 79.36 2230 £ 2.54
NP-PR6 2.05 +£0.22 1321.43 + 150.51 20.20 + 4.66
X20-RY 4.79 £0.40 1280.77 + 168.18 19.44 £ 5.26
X20-PR2 4.80 £0.38 1396.15 + 162.86 20.22 £ 5.09
X20-PR6 4.21 £0.26 1175.00 + 128.31 19.56 £ 6.23
p-value ns ns ns

nnemnns (Non-significant)

luflenuuanansiueg1edldudAynisednfiseAuaaoniu 95%
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Month after propagation

2

3

4

5

6

7

8

9

59.43 * 12.262
46.98 * 8.41P

88.84 * 19.70°
68.50  10.42°

112.10 & 22.342
89.55 * 15.90P

142.16 * 26.83°
107.62  24.47°

166.49 + 34.832
130.76 * 27.29°

174.96 * 35.952
141.53 & 30.99P

175.12 *+ 43.352
145.02 % 32.04P

183.05 *+ 37.512
149.83 * 35.35P

*%

*%

*%

*%

*%

*%

*%

*%

49.47  11.96°
50.54 * 10.97°
59.30 + 11.372

68.26 = 17.37°
72.28 * 18.84b
83.67 + 23.13°

86.61 = 22.71b
92.85 * 22.18°

106.23 x 26.63?

109.87 + 29.71¢
125.42 % 25.45P
138.54 + 31.16°

127.14 % 30.10¢
145.65 + 24.81P
171.15 * 37.812

133.86  29.29¢
152.75 & 24.58P
186.15 * 37.172

137.24 + 29.97°
151.20 * 34.88P
190.05 + 37.592

143.70 % 34.04P
157.62 + 25.71P
195.56 + 39.282

*%

*%

*%

*%

*%

*%

*%

*%

55.26 + 13.73°
59.86 * 6.54°°
62.95 T 14.38°
43.98 T 6.48°
41.20 £ 4.54¢
55.15 £ 5.57°

79.72 £17.90
87.05 £ 13.77
98.85 &+ 22.36
57.95+ 7.97
57.50 £ 8.91
68.50 £ 10.64

102.17 £ 20.65
110.25 £ 15.45
122.90 * 25.64
72.60 + 13.67
75.45 £ 11.56
89.55  14.59

129.72 £ 25.43
141.70 £ 17.27
153.80 & 31.54
92.00 & 20.60
109.15 £ 21.76
122.47 £ 21.64

145.65 £ 27.15
162.20 £ 19.59
188.50 & 40.68
111.40 £ 23.01
129.10 £ 17.40
152.89 £ 24.18

150.76 & 25.39
169.15 £ 19.42
201.35 * 39.97
119.50 £ 24.72
136.35 £ 17.18
170.16 £ 26.54

154.47 % 26.44
163.20 * 43.27
204.60 * 40.34
122.60 * 24.95
139.20 £ 17.94
174.74 £ 27.98

162.24 * 31.05
173.58 £ 19.59
209.75 ¥ 40.85
127.95 * 29.37
142.45 £ 21.48
180.63 £ 32.19

*%

ns

ns

ns

ns

ns

ns

ns

Factors
Factor 1; PM 1
NP 7121 159
X20 15.54 & 3.37°
p-value xx
Factor 2: Cultivar
RY 10.70 + 4.33°
PR2 9.31 £ 3310
PR6 13.97 & 5.84°
p-value **
Factor 1 x 2
NP-RY 6.73 £ 1.41°
NP-PR2 6.20 £ 1.20°
NP-PR6 8.41  1.239
X20-RY 14.68 &+ 1.82°
X20-PR2 12.53 £ 0.81¢
X20-PR6 19.52 + 1.92°
p-value xx
MUEWe  ns (Non-significant)

*

*%

NP
X20

luifirnuusnansiuegslidud Ay sada
Januuanansiuseaiideddymeainfseiuanudeiu p<0.05
ad

fenuuanansiusthatifoddamieeiang

o
g
o
g

AuANILTRLU p<0.05

- ' o al o aa a ' o & o ' a
AD wauwuqmawawuﬂmﬂaﬁuwmigwu Iﬂﬂmmmﬂnﬁuawauwuﬁmaummi{]ﬂanLmaaﬁqﬂismw 20 - 30 \uUnLUAT

a ' o eal o 5 2 = ' o 51 o ' a
A wauwuqmmawqummm(XZO) IﬂEJlIF"I'J']ﬁJEJ']'J‘U@QW@MWUﬁqﬂEJUVITﬂ'ﬁ{]ﬂﬁﬂLLUﬁﬂUQﬂi%ﬂTﬁ 6 - 10 LUnLUNT
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o

s

9

9

Factors Month after propagation

Factor 1; PM 1 2 3 q 5 6 7 8 9

NP 7.12 £ 1.59° 31.04 £10.26  67.43 £ 19.45 90.48 £ 23.15 120.81 £ 2865 14329 %3232  151.63 k£ 34.74 152.70 £ 40.60 161.16 £ 36.09
X20 11.33 + 3.59° 34231948 53101+ 17.31 71.70 £ 15.17 99.75 £ 2292 122.08 £ 29.58 132903 * 1.14 136.27 £ 31.91 140.42 £ 35.17
p-value - M . - - - o x x

Factor 2: Cultivar

RY 8.56 +2.68° 29518794 5295 % 147 70.08 £19.49¢ 96522730 11051 £29.98° 11830 £ 27.10°  121.16 = 27.64°  128.11 & 32.95¢
PR2 7.40 = 2.28¢ 282+ 1581° 567511335  79.08 £ 16.55°  109.40 £ 2145° 131.10 £ 21.04° 137.48 £ 2158> 13732 £31.08> 14295 23.19°
PR6 11.7£13.80°  40.04 £10.90° 7038 £ 1858 9310 2222° 12431 k2802 154.79 3047  169.44 £ 31.79* 17354 £ 32.00°  179.36 £ 33.61°
p-value - P . o - - o - -
Factor 1 x 2

NP-RY 6.73 = 1.419 2758 £896° 5806k 1753  77.172 %t 191 107.67 £ 30.25 12229+ 2698  127.18 £ 27.14 130.71 £ 27.62 140.12 £ 33.49
NP-PR2 6.20 = 1.219 29.50 X 6.44c 6430+ 1270  89.15* 15.61 11860 £ 17.26 ~ 141.05% 2145 14745 2171 143.85 £ 40.19 153.42 + 21.52
NP-PR6 843t 1.24¢ 3570 1290° 79.00 £ 2153  103.80+24.03 134851+ 31.14 1633513440  176.60 £ 3543  180.25 * 35.88 186.40 * 35.48
X20-RY 10.40 & 2.37° 31.39 £ 6.62>  48.3519.94 63.70 & 14.81 86.50 & 20.24 100.50 £ 29.3¢  110.75 + 25.33 113.05 £ 25.60 117.90 £ 29.55
X20-PR2 8.60 * 2.49¢ 26931492 49201+ 9.19 69.00 & 20.23 10020 £ 21.64 12115+ 1550  127.50 & 16.60 130.80 & 16.67 133.00 & 20.57
X20-PR6 15.00 * 2.32° 4438+ 6162  61.75+9.44 82.40 + 13.96 11321 £19.89 14579173261  161.89 £ 2630  166.47 * 26.46 171.95 & 30.70
p-value x* ** ns ns ns ns ns ns ns

MR ns (Non-significant)

*

X%

NP
X20

laifimnuupnsnsiuseedifodAgymisaia

Jeuusnsaiueghaifeddmeaiafissivanudesiu p<0.05

Jemupnsnadiuethalifedfymeaiffissiuanudetiu p<0.05

- ' o al o aa
AD mauwuﬁm‘umawuﬂmmmmig'm
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Tnefiamgnvesieuiugnewinistnauyasgnsening 20 - 30 wufiuns

(x20) Inefanugivewiouriugneuinnistnauuasgnssning 6 - 10 lwudwns
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Factors Month after propagation

Factor 1; PM 1 2 3 4 5 6 7 8 9

NP 2.08 = 0.53 217 X 0.67 227 X052 2.62 X048 321 X044 3.42 £ 0.50 3.47 £ 0.59 3.39 + 0.49 3.35 1 0.64
X20 1.65 X 0.55 1.81+0.77 2351097 245+ 0.87 3.03 £ 0.59 3.38 = 0.49 3.44 + 0.50 3.41 X049 3.36 = 0.90
p-value ** X ns ns ns ns ns ns ns
Factor 2: Cultivar

RY 2.00 £ 0.45 2211083 2.71 £ 0.83° 2.81 % 0.77° 3.24 £ 0.59 3.48 £ 0.59 3.51 £ 0.51 3.43 £ 0.52 3.41 £ 0.80
PR2 1.75 £ 0.54 187 £0.607 212 % 0.64° 2.38 £ 0.58° 297 £ 0.35 3.30 £ 0.46 337 £0.49 3.30 £ 0.46 3.18 £ 0.78
PR6 1.85 X 0.70 1.90 £ 0.74 213+ 0.72° 243 +0.71° 3.16 = 0.59 3.43 050 3.48 £ 0.51 3.46 = 0.50 3.49 £ 0.75
p-value ns ns xx ® ns ns ns ns ns
Factor 1 x 2

NP-RY 220 £ 041 2.26 £ 0.73 244 1 0.51 2.67 T 0.48% 3.28 * 0.46 3.53 £ 0.51 3.58 £ 0.51 3.47 £ 0.51 3351 0.78
NP-PR2 1.90 + 0.45 2201052 2.25 £ 0.55 2.60 £ 0.50%¢ 3051022 330 £ 0.47 3.40 £ 0.51 3.30 £ 0.47 3.20 £ 0.61
NP-PR6 2.15 £ 0.67 2.05 +0.75 2.15+0.48 2.60 £ 0.5120¢ 3.30 £ 0.57 345+ 0.51 345+ 0.51 3.40 £ 0.50 3.50 £ 0.51
X20-RY 1.80 £ 0.41 2151093 2.95 % 0.99 2.95 + 0.94° 3.20 + 0.69 3.45+ 0.51 3.45 % 0.51 3.40  0.50 3451082
X20-PR2 1.60 & 0.59 1.55 + 051 2.00 £ 0.73 2.15 ¥ 0.85¢ 2.90  0.44 3.30 £ 0.47 3.35 1 0.48 3.30 + 047 3.15 1 0.93
X20-PR6 155+ 061 175+ 071 2.10 £0.91 2.53 £ 0.715¢ 3.00 £ 0.57 3.42 £ 050 3521051 3.53% 0.51 3.47 £ 0.96
p—vatue ns ns ns * ns ns ns ns ns

MR ns (Non-significant)

*

X%

NP
X20

laifimnuupnssiuseedifodAgymnisaia

Jeuusnsaiuegaiifeddmeaiafissiuanudesiu p<0.05

femupnsnaiuethalifedfymeaiffissiuanudetiu p<0.05

- ' o al o
fio MiounudnveeRUgl

fe viewiusiveeusuuuTIng

3
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il
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(x20) Inefanuevewiouriugneuinnistnauuasgniening 6 - 10 lwudwns

AeIsunsgu tnelinnuemvesieuiugneuiinisUnasuuuanignsewing 20 - 30 wwufung
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Factors Month after propagation
Factor 1; PM 1 2 3 4 5 6 7
NP 32.1 £ 27.68 44.39 * 12.56 42.82 £ 7.89 4321 * 6.53 44.82 * 7.46 40.08 £ 5.46 322514383
X20 38.68 & 5.60 30.82 + 4.14 39.27 £ 7.01 41.28 = 4.90 41.13 = 5.63 3751 = 563 31.50 & 4.58
p-value xx . o o x x x
Factor 2: Cultivar
RY 41.01 £ 4.59° 48.29 £ 16.96° 46.58 * 7.44° 47.28 £ 5542 47.88 £ 7.15° 43.12 £ 543 35.02 £ 4.022
PR2 26.74 £ 5.15¢ 32.87 £ 9.38° 36.63 X 6.27¢ 38.29 & 3.42¢ 39.19 £ 4.73¢ 35.20 £ 4.16¢ 27.69 £ 4.02¢
PR6 32.55 F 5520 35.46 £ 6.72° 40.11 £ 5.67° 41.36 * 4.40° 42.09  5.47° 38.30 £ 4.45° 33.14 £ 3.60°
p-value xx . o o x x x
Factor 1 x 2
NP-RY 40.16  4.33° 55.50 + 16.15 48.33 = 8.24 49.16 + 5.83° 52,08 + 7.28° 44.75 = 4.86 35.96  3.83
NP-PR2 25.02 + 4.01¢ 38.68 + 5.73 38.41  6.42 38.41 & 3.62¢ 40.45 *+ 4.67¢ 36.96 = 3.70 27.85+ 291
NP-PR6 31.19 &+ 5.14¢ 40.10 551 4227 570 42,67 + 5.04¢ 43,03 + 5,07t 39.24 + 475 3350 & 3.65
X20-RY 44.43 £ 4.07° 41.80  15.04 44.99 * 6.29 45.59 * 4.69° 4432 4720 41.73 £ 554 34.22 £ 4.04
X20-PR2 33.63 1+ 2.98° 27.06 +8.72 34.86 = 5.64 38.18 & 3.23¢ 37.92 + 4.47¢ 33.45 + 3.86 27.52 +3.09
X20-PR6 37.98 + 3.18° 3082+ 4.14 3795+ 479 40.07 % 3.20° 41.14 * 575« 37.36 = 3.95 3277 + 353
p-value * ns ns * ** ns ns
MY ns (Non-significant)  laifinnuumnsirsiuegradidodAnyn1eadn

* Teanuusnesiueeh s dmeadaiszsuanudetiu p<0.05

*x Tanuuansnetusehaiideddammaadinsyiuarndeiu p<0.05

NP fio ﬂauﬁuﬁ:ﬁmmaﬁuﬁjﬂﬁ%mmgm Tnefiaugivesieuriugneuinisinaauuanlgnsewing 20 - 30 wudiwns

o

X20 flo iouiugiveneiuguuusinga (x20) Insfinnuevewieuiugnewinsdnawuagnsening 6 - 10 wuRwns
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Factors Month after propagation
Factor 1; PM 1 2 3 4 5 6 7 8 9
NP 13.08 2514 659X 1639 671X 1151 7.06 £ 11.98 8.33  18.08 7.87 £ 17.50 6.48 = 17.04 6.48 = 17.04 6.48 = 17.04
X20 0.00 £ 0.00 0.00 £0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
p-value * ns * * " * * x *
Factor 2: Cultivar
RY 131912961 989119490 64211203  6.42% 1203 10.14 £ 21.06 7.63 1 19.93 7631 19.93 7.64 £ 19.93 7.64 £19.93
PR2 0.00 £ 0.00 0.00 £0.00°  0.00 % 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
PR6 6.42 = 12.03 0.00 & 0.00° 1.56 £ 5.41 208k 7.21 208k 7.21 208721 208k 7.21 208721 208k 7.21
p-value ns * ns ns ns ns ns ns ns
Factor 1 x 2
NP-RY 263813887 1979 X 2450 1284+ 1481 12841481 ~ 2083* 2675 15272708 1527 £ 27.08 15.27 & 27.08 15.27 & 27.08
nb NP-PR2 0.00 £ 0.00 0.00 £0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
NP-PR6 1284+ 1481 3121+ 765 312+ 7.65 4.16 = 10.21 4.16 & 10.20 417 1021 4.17 1021 417 1021 417 +10.21
X20-RY 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
X20-PR2 0.00 £ 0.00 0.00 £0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
X20-PR6 0.00 & 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 & 0.00 0.00 & 0.00 0.00 £ 0.00 0.00 & 0.00 0.00 £ 0.00 0.00 £ 0.00
p—value ns ns ns ns ns ns ns ns ns
MUWE ns (Non-significant)  LifiauuansrsiuestsdidodAgnieeada

* Tanuuansetusehaiideddmmadiisyiunrandediu p<0.05

*x Teanuusnesiueeh s dymneadaiszsuanudeiu p<0.05

NP fio vioutugiiveneiuglagItunmsgiu Inedimmenvemiouiugieurhnmstnasamgnsening 20 - 30 wudiuns

X20 fio vioutugiiveneiuguuusings (x20) Tnefimnusnvesieuiugrewinnistinasuuasgnszwing 6 - 10 iwufians
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