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ABSTRACT
Rayong 86-13 is one of the F1 hybrid seeds produced by Rayong Field Crops Research
Center in year 2003 under the Cassava varietal improvement project of the Department of

Agriculture (DOA) which had the objective to get high starch yield variety. Its female and male
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parents are Rayong 11 and Kasetsart 50 respectively. The data from 34 yield trials during 2003 to
2011 conducted in cassava planted area within 14 provinces including Rayong, Chon Buri, Prachin
Buri, Nakhon Sawan, Chai Nat, Khon Kaen, Ubon Ratchathani, Mahasarakham, Loei, Nakhon
Ratchasima, Roi-Et, Kalasin, Mukdahan, and Sakon Nakhon indicated that Rayong 86-13 had
higher root yield and starch content compared to 3 checks, i.e. Rayong 5, Rayong 7 and Rayong 9.
Its average fresh root yield over 34 locations was 4,513 kg per rai, while those of Rayong 5,
Rayong 7 and Rayong 9 was 4,401, 4,366 and 4,351 kg per rai . Its fresh root yield is 3, 3 and 4
percent higher than those of Rayong 5, Rayong 7 and Rayong 9, respectively. Its average starch
content was 26.3 percent, while those of Rayong 5, Rayong 7 and Rayong 9 was 23.1, 23.7 and
25.0 percent. Its starch content is 14, 11 and 5 percent higher than those of Rayong 5 , Rayong 7
and Rayong 9, respectively. Its average starch yield was 1,196 kg per rai, while those of Rayong 5,
Rayong 7 and Rayong 9 was 1,029, 1,052 and 1,095 kg per rai. Its starch yield is 16, 14 and 9
percent higher than those of Rayong 5, Rayong 7 and Rayong 9, respectively.

Evaluations of red mite infestation among the tested cassava varieties under field condition
revealed that Rayong 86-13 had the same infestation level as Rayong 5, Rayong 7 and Rayong 9.
For disease resistant evaluation, cassava bacteria blight (CBB) resistance was evaluated. To identify
varieties with CBB resistance, the tested varieties were inoculated with Xanthomonas axonopodis
pv. manihotis and evaluated under greenhouse condition. None were identified as potential sources
of cassava bacterial blight resistance, and Rayong 86-13 was susceptible for CBB.

Key words : breeding, cassava, cassava variety
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Table 1. Performance of Rayong 86-13 compared with Rayong 5 from the experiment of second

selection at Rayong Field Crops Research Center in 2004/05

Yield Dry matter Harvest Height
Varieties Starch (% )
(kg/plant) (%) index (cm)
Rayong 86-13 2.34 29.8 40.2 0.68 153

Rayong 5 2.10 25.4 37.0 0.73 170
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Table 2. Performance of Rayong 86-13 compared with Rayong 5 and Rayong 7 from the experiment

of preliminary yield trial at Rayong Field Crops Research Center in 2005/06

Varieties Yield Starch Dry matter Harvest Height
(kg/rai) (%)  (kg/rai) (%) (kg/rai) index (cm)
Rayong 86-13 5,485 29.1 1,596 39.3 2,156 0.69 165
Rayong 5 6,205 27.1 1,681 38.0 2,358 0.68 175
Rayong 72 5,999 24.1 1,446 359 2,153 0.71 190
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Table 3. Performance of Rayong 86-13 compared with Rayong 5 and Rayong 9 from the

experiment of standard yield trial in 2006/07 (3 locations)

Varieties Yield Starch Dry matter
(kg/rai) (%) (kg/rai) (%) (kg/rai)
Rayong 86-13 4,391 22.8 1,008 35.1 1,547
Rayong 5 3,899 17.3 733 31.9 1,275
Rayong 9 3,622 20.5 744 33.5 1,213
LSD s 876 3.5 249 2.6 331
CV (%) 22.8 20.1 335 8.5 26.4
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Table 4. Performance of Rayong 86-13 compared with Rayong 5 from the experiment of regional

yield trial in 2007/08 (7 locations)

Varieties Yield Starch Dry matter
(kg/rai) (%) (kg/rai) (%) (kg/rai)
Rayong 86-13 5,116 27.0 1,386 38.1 1,955
Rayong 5 5,015 23.9 1,210 359 1,809
Rayong 9 4,975 26.0 1,308 37.4 1,872
LSD ;s 490 0.78 136 0.56 188
CV (%) 17.9 5.5 19.5 3.7 18.5
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34.7, 34.6 az 362 WosiFud aatlunanaauils 988, 959 naz 1,014 Alansu/1s Lazwanda

WU 1,538, 1,501 waz 1,504 nlansu/13 awdidu (Table 5)

Table 5. Performance of Rayong 86-13 compared with Rayong 5 Rayong 7 and Rayong 9 from

the experiment of farmer field trial in 2008/09 (10 locations)

Varieties Yield Starch Dry matter

(kg/rai) (%) (kg/rai) (%) (kg/rai)

Rayong 86-13 4,185 26.0 1,088 37.4 1,565
Rayong 5 4,432 223 988 34.7 1,538
Rayong 7 4,339 22.1 959 34.6 1,501
Rayong 9 4,155 24.4 1,014 36.2 1,504

LSD . 351 1.0 103 0.7 136

CV (%) 17.0 9.0 21.0 4.3 18.4
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WUFTze0d 86-13 Imananidan  wamaaudla uazwamaniuuiia 3,948 1,050 1ag 1,496
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nlansu/ls awdwy  Tuvazfiiugizens 5 52e09 7 uazizens 9 ldnananrinaa 3,812
4,122 uag 4,012 nlansu/1s awédren wawaauila 911 1,002 uag 1,047 Alansu/1s mwdiey
Y a o Y Aa 1 1 o 1 J < J [
wazlimananiiuuia 1,368 1,492 uag 1,504 nlansu/1s awddu arulesidududla wun
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Wugszeod 86-13 ligaga (26.6 1Wesidug) Indifesiuiugizens 9 Aiutle 26.1 nlosiHud

Ao A -4
mmzﬂwu‘f; TEYDI S LAY YN 7 Mll‘ﬂ\‘] 239 1 24.3 L‘]_I?Jil"']fu@] (Table 6)

Table 6. Performance of Rayong 86-13 compared with Rayong 5 Rayong 7 and Rayong 9 from

the experiment of Farmer field test in 2009/10 (10 locations)

Varieties Yield Starch Dry matter
(kg/rai) (%) (kg/rai) (%) (kg/rai)
Rayong 86-13 3,948 26.6 37.9 1,050 1,496
Rayong 5 3,812 239 35.9 911 1,368
Rayong 7 4,122 243 36.2 1,002 1,492

Rayong 9 4,012 26.1 37.5 1,047 1,504




P2 duiiunsil 2553/54 3 wlaananes WU Wugsze0d 86-13 Iinandaiian

4

panaauils tagnandaduuunae 5,348 1,583 uay 2,139 nlansu/lsmwdiay luvaghiug

JLH09 5 528997 UATIZE03 9 IHNANANITA 4,364 4,966 uaz 5,226 nlansu/1s awdiay

wawaauila 1,191, 1,316 uag 1,400 nlansu/1s awdren wazlinanaaiuuia 1,680, 1,877
a @ ' o w ' P-4 Vo @ a A

uaz 1,986 nlansu/ 15 mudey drulesiduaudls wud Wugszees 86-13 Tiutlsgeiga (29.6

@

s o A s ~ s o
Lﬂ@ﬁ!,c]fu@]) Gl;l.l"llﬂ!%ﬂ 'L!I]ﬁgﬁl’é)\i 593293 7 LY X809 9 NLL‘]B:IQ 27.3 26.5 Uas 26.8 L‘IJ@ﬁLG]SuG]

AUA1AY (Table 7)

Table 7. Performance of Rayong 86-13 compared with Rayong 5 Rayong 7 and Rayong 9 from

the experiment of Farmer field test in 2010/11 (3 locations)

Varieties Yield Starch Dry matter
(kg/rai) (%) (kg/rai) (%) (kg/rai)
Rayong 86-13 5,348 29.6 1,583 40.0 2,139
Rayong 5 4,364 273 1,191 38.5 1,680
Rayong 7 4,966 26.5 1,316 37.8 1,877
Rayong 9 5,226 26.8 1,400 38.0 1,986

msdSudanuammaden
a J 1
NIMIINTZAADITNN (stability) TaelddoyannmanSeuienlulsinuaing 1 2551/52
E4
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Y a % ~ a [ [ o W Al w a Q{d
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uEAI WuRI2e04 86-13 Tiadeinmlums IiknananriaasuRoiuiug 520 5 1oz s2e09 9
(Table 8)
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uilande 22.5 uay 24.7 1le31FUA AWS 16 (Table 8)

Table 8. Regression coefficient and variation of deviation from regression of Rayong 86-13 compared with

Rayong 5 and Rayong 9 (Analyzed from the results of farmer field trial in 2008/09 9 locations)

variation of deviation

Starch Regression coefficient 5
Varieties Yield (kg/rai) from regression
content (% ) (b) R

S
Root yield
Rayong 86-13 4,674 1.216" 0.18"
Rayong 5 4,706 1.031" 0.14™
Rayong 9 4,765 0.904" 0.09"
Average 4,710
Starch content
Rayong 86-13 26.12 0.901™ 1.29"
Rayong 5 22.53 1.055" 1.49™
Rayong 9 24.69 0.944" 0.61"
Average 23.70

'ns = not significantly different from 1

’ns = not significantly different from 0
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7,277 alaniu/1s uaziindl 28.5 uaz 28.3 iosidua mud1au dmsudasiiuuziirlagia 'l
A [ a [ 1 Y a [ a [ 1 =
o ©A31 16-8-16 nlan3u/ 15909 N-P,0-K,0  I¥nawdariian 6,884 nlansu/ 15 uaziindle
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Table 9. Root yield, starch content, gross income, production cost and net income from the

experiment of Studying cassava response to fertilizer management in Sattahip soil series at

Rayong in 2011/12
Starch Production cost (baht/rai)
N-P,0,-K,0 Root yield Gross income — N Net income
_ _ content N Fertilizer Other )
(kg/rai) (kg/rai) (baht/rai) (baht/rai)
(%)
0-0-0 3,680 f 28.1 7,360 0 2,792 4,568
0-8-16 4386 ¢ 28.8 8,991 1,136 3,274 4,581
8-8-16 6,148 d 28.7 12,603 1,341 3,979 7,283
16-8-16 6,884 ab 29.3 14,112 1,546 4,274 8,292
24-8-16 7,277 a 28.3 14,554 1,751 4,430 8,373
16-0-16 6,674 be 28.7 13,681 1,198 4,190 8,293
16-16-16 6,686 ¢ 28.3 13,768 1,894 4,274 7,600
16-8-0 4,802 ¢ 28.2 9,604 1,054 3,441 5,109
16-8-8 6,649 cd 29.0 13,630 1,302 4,180 8,148
16-8-24 7,396 a 28.5 15,161 1,790 4,478 8,893
CV. (%) 8.1 3.7

Value within a column that are followed by the same letter are not significantly different by Duncan’s Multiple Range Test
' Calculate from the root price 2.10 baht/kg at the starch content 30% and the price is decreased 0.05 baht/kg
at each 1% lower of starch content

* Calculate from the other cost :

- Land preparation 630 baht/rai
- Planting 150 baht/rai
- Weed control 540 baht/rai

- Fertilizer application and fertilizer transportation cost 200 baht/rai
- Harvesting and yield transportation cost 0.40 baht/kg

Source :Wanlee et al. (2012)

mydszdivanudmumulsalulved
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Table 10. The evaluations of red mite infestation among the tested cassava varieties under field

conditions at Rayong Field Crops Research Center in 2006.

Varieties Level of infestation
Rayong 86-13 2
Rayong 5 2
Rayong 7 2
Rayong 9 2
Level : 1 = no infestation

2 = infestation 25 % of plant leaf area
3 = infestation 50 % of plant leaf area
4 = infestation 75 % of plant leaf area
5 = infestation 100 % of plant leaf area

Source : Prapit et al. (2012 )

Table 11. The evaluations of Cassava bacterial blight among the tested cassava varieties under

greenhouse conditions at Rayong Field Crops Research Center in 2012

Varieties level of resistance CBB interaction
Rayong 86-13 4.05 susceptible
Rayong 5 4.70 susceptible
Rayong 7 5.00 susceptible
Rayong 9 4.60 susceptible
Rayong 11 4.80 susceptible
Level : 0-1.0 resistance

1.1-2.0 relatively resistance
2.1-3.0 moderately resistance
3.1-4.0 relatively susceptible
4.1-5.0 susceptible

Source :Phanuwat et al. (2012)
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a o v o w
AtluTosay 16, 14 1oz 9 Mua1al (Table 12)

Table 12. Starch yield (kg/rai) of Rayong 86-13 compared with Rayong 5 Rayong 7 and Rayong 9
at different stages of selections under the cassava varietal improvement project of DOA

during 2005/06 — 2010/11

Preliminary Standard Regional Farmer Farmer
Varieties
yield trial yield trial  yield trial Field trial Field test
Average % Comparison
Number of
1 3 7 10 13
locations
Rayong 86-13 1,596 1,008 1,389 1,088 1,173 1,196 116 114 109
Rayong 5 1,681 733 1,210 988 976 1,029 100 - -
Rayong 7 - - - 959 1,074 1,052 - 100 -
Rayong 9 - 744 1,308 1,014 1,128 1,095 - - 100

4

d < d 9y 3 o o v o
2. Lﬂaitmuﬂ!!i’ldga VINVIYANANTINAADININ IR 34 wlasnaaes Yudlenaanug

a

{ /I S
72894 86-13 ﬁu‘ﬂ\uﬂaﬂ 26.3 L‘]Ji’)il,"]ﬁ/!@] Q\iﬂ?"lwuﬁll"lﬁﬁﬁ"luﬁxﬂﬂﬂ 532803 7 Qg 32893 9

fovaz 14, 11 a2 5 uaRY (Table 13)

Table 13. Starch content (%) of Rayong 86-13 compared with Rayong 5 Rayong 7 and Rayong
9 at different stages of selections under the cassava varietal improvement project of DOA

during 2005/06 — 2010/11

Preliminary Standard Regional Farmer Farmer
Varieties
yield trial yield trial  yield trial  Field trial Field test
Average % Comparison
Number of
1 3 7 10 13
locations
Rayong 86-13 29.1 22.8 27.0 26.0 27.3 26.3 114 111 105
Rayong 5 27.1 17.3 23.9 223 24.7 23.1 100 - -
Rayong 7 - - - 22.1 24.8 23.7 - 100 -

Rayong 9 - 20.9 26.0 24.4 26.3 25.0 - - 100
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Table 14. Fresh root yield (kg/rai) of Rayong 86-13 compared with Rayong 5 Rayong 7 and

Rayong 9 at different stages of selections under the cassava varietal improvement project

of DOA during 2005/06 —2010/11

Preliminary Standard  Regional yield Farmer Farmer
Varieties
yield trial yield trial trial Field trial Field test
Average % Comparison
Number of
1 3 7 10 13
locations
Rayong 86-13 5,485 4,391 5,116 4,185 4,271 4,513 103 103 104
Rayong 5 6,205 3,899 5,015 4,432 3,939 4,401 100 - -
Rayong 7 - - - 4,339 4,317 4,366 - 100 -
Rayong 9 - 3,622 4,975 4,155 4,292 4,351 - - 100

Table 15. Root yield, starch content, cassava root price and farmer income before and after

expense deduction of harvesting and yield transportation by planting Rayong 86-13

compared with Rayong 5, Rayong 7 and Rayong 9 and cost of starch factory for buying

fresh root of each variety to produce stach

2
Income after

Cost of starch

Number of
expense factory for
Starch  Cassava root cassava fresh
Yield | Income deduction of buying fresh root
Varieties content price root to
(kg/rai) (baht/rai) harvesting and to produce 1 ton
(%) (baht/kg) produce 1 ton
transportation of starch (baht)
of starch (kg)
(baht/rai)
Rayong 86-13 4,513 26.3 1.91 8,620 6,815 3,802 7,262
Rayong 5 4,401 23.1 1.75 7,702 5,942 4,329 7,576
Rayong 7 4,366 237 1.78 7,771 6,025 4,219 7,510
Rayong 9 4351 250 1.85 8,049 6,308 4,000 7,400

" Calculate from the root price 2.10 baht/kg at the starch content 30% and the price is decreased 0.05 baht/kg

at each 1% lower of starch content

: Harvesting cost : 0.25 baht/kg ; yield transportation cost : 0.15 baht/kg
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a 1 ] 1 1 I @
Isduddeniu seaseudiie giUsasulunaraduuuylurennd (Oblanceolate)

FY - A dy = A 2 c;y J 1 a J <2 4
muiummmemmq edu waendiiwmiasou (Table 16) @IUNDNAN L‘}Jmmumn’]q e

v

[ A o A =l =} 1Y) v Jdo A Y
aﬂHﬂ!$ﬂ1ﬂlﬂyﬁimﬁ1ﬂmLNﬂLﬂiﬂ‘Uﬁﬂﬂﬂﬂﬂwuﬁﬁﬂiﬂ\?@u uﬁm"holu Table 17

o

Table 16. Botanic characters of Rayong 86-13 compared with Rayong 5 Rayong 7 Rayong 9 and

Rayong 11
characters Rayong 86-13 Rayong 5 Rayong 7 Rayong 9 Rayong 11

Height (cm)' 214 196' 187' 225' 192°
Stem color Silver green Brown green Light brown Light brown Silver green
Branching level 0-1 2-3 0-1 0-2 1-3
Height of branching position (cm) 160-180 100-120 160-180 160-180 140-160
Angle of branching (degree) 30-45 60-75 30-45 45-60 75-90
Color of petiole Reddish green Dark red Pink green Pink green Reddish green
Length of petiole (cm) 15-20 15-20 15-20 20-25 15-20
Shape of central lobe of leaf Oblanceolate Lanceolate Lanceolate Lanceolate Lanceolate
Color of the first mature leaf Dark green Dark green Green Green Dark green
Color of apical leaf Purple Light purple Light green Light green Purple
External color of root Light brown Light brown Light brown Light brown Dark brown
Colour of flesh White White White White White

: Average from Standard yield trial and Regional yield trial in 2006/07 10 locations

? Data from paper which applied for recommended variety of Rayong 11
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Table 17. Agronomic characters of Rayong 86-13 compared with Rayong 5 Rayong 7 Rayong 9

and Rayong 11

Characters Rayong 86-13 Rayong 5 Rayong 7 Rayong 9
Fresh root yield (kg/rai) : 4,513 4,401 4,366 4,351
Starch content (%)I 26.3 23.1 23.7 25.0
Starch yield (kg/rai) ! 1,196 1,029 1,052 1,095
Root dry matter (%)’ 37.6 35.4 35.8 36.7
Dry root yield (kg/rai) : 1,705 1,564 1,574 1,602
Harvest index’ 0.61 0.60 0.63 0.61
CBB resistance’ susceptible susceptible susceptible susceptible
Red mite infestation level’ 2 2 2 2

" From Table 12 13 and 14

: Average from Preliminary yield trial, Standard yield trial , Regional yield trial , Farmer field trial and Farmer field test
during 2005/06 —2010/11 34 locations

’ Average from Standard yield trial , Regional yield trial and Farmer field trial during 2006/07 —2007/08 12 locations

* Phanuwat er al. (2012)

> Prapit et al. (2012)

v do o v v d
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Figure 2. Apical leaft color : purple Figure 3. Stem color : silver green
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Figure 4. Leaf : shape of central lobe : oblanceolate

: petiole color : reddish green

Figure 5. Root colour

External color : light brown

Flesh color : white
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