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Evaluation of Yield and Texture Quality in 2017 Edible Cassava Hybrids
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ABSTRACT

Evaluating the yield performance of new cassava varieties under diverse environmental
conditions is a crucial step in identifying promising varieties for dissemination to farmers. The
objective of this research was to evaluate the yield potential and textural quality of 2017 edible
cassava hybrids across multiple environments. A randomized complete block design in three
replications was conducted from May 2022 to May 2023 across six environments—Rayong, Khon
Kaen, Sukhothai, Lop Buri, Kanchanaburi, and Songkhla provinces—using four edible cassava
hybrids (CMRE60-03-02, CMRE60-03-13, OMRE60-01-02, and OMRE60-02-12) and two check
varieties (Hanatee and DOA Rayong2). The results from combined analysis of variance indicated
that the OMRE60-01-02, CMRE60-03-13, and CMRE60-03-02 lines had similar average fresh root
yield of 4,794, 4,538 and 4,207 kg/rai, respectively. These three varieties showed significantly
higher average fresh root yield than the two check varieties, being 70, 61 and 49% higher than
Hanatee, and 57, 48 and 38% higher than DOA Rayong2, respectively. The GGE biplot analysis
indicated that the OMRE60-01-02 line had the highest average fresh root yield and high yield
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stability, while the CMRE60-03-13 line exhibited
lower yield stability but no significant difference
in average fresh root yield with the OMRE60-01-02
line. Meanwhile, Hanatee exhibited the highest
yield stability but the lowest yield. Steamed
cassava from the CMRE60-03-13 line had a
higher textural quality than that from Hanatee
and OMRE60-01-02. Therefore, the hybrid cassava
line CMRE60-03-13 is suitable for recommendation
to farmers due to its high yield and desirable

textural quality when steamed.

Keywords: edible cassava; yield performance;
steamed cassava; texture; GGE analysis
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Table 1 HCN, hardness and adhesiveness of cassava steam from six cassava lines/varieties

Lines/varieties HCN Steamed cassava
(ppm) Hardness (g) Adhesiveness (g.sec)

CMRE60-03-02 400 704.2 5,712 c
CMRE60-03-13 300 515.2 3,658 a
OMRE60-01-02 350 745.5 5,441 c
OMRE60-02-12 250 486.5 4,063 ab

DOA Rayong?2 350 870.0 4,855 bc
Hanatee 125 553.7 3,864 ab
Mean 296 645.8 4,599

CV (%) 50.4 34.1 14.7

Means in the same column followed by a common type of letter are not significantly different at the 5% level by DMRT

Figure 1 Six steamed cassava lines/varieties: (A) CMRE60-03-02; (B) CMRE60-03-13; (C) OMRE60-01-02;
(D) OMRE60-02-12; (E) Hanatee; (F) DOA Rayong?2

2. Ysuaulwenlua
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Table 2 The chemical compositions of cassava six lines/varieties

Main nutrients

Lines/Varieties Moisture Protein Fat Ash  Total carbohydrate Total energy Energy from
(%) (%) (%) (%) (%) (kcal/100g)  fat (kcal/100g)
CMRE60-03-02 73.66 0.33 036 0.73 24.92 104.24 3.24
CMRE60-03-13 68.36 0.32 037 0.68 30.27 125.69 3.33
OMRE60-01-02 63.65 0.41 0.43 0.87 34.64 144.07 3.87
OMRE60-02-12 68.34 0.70 030 0.96 29.70 124.30 2.70
DOA Rayong2 68.96 0.30 0.22 0.68 29.84 122.54 1.98
Hanatee 69.54 0.26 0.27 0.60 29.33 120.79 2.43

Table 3 Mean square of combined analysis on fresh root yield and starch content of six cassava

lines/varieties across six environments

Source of variation Df Fresh root yield Starch content
Environment (E) 5 48,924,109** 879.8**
Genotype (G) 5 19,827,394** 90.6**
GxE 25 3,273,122** 259
Error 90 625,924 6.6

* Significantly difference at p<0.05, ** Significantly difference at p<0.01

4. NANANYAIER
MFIATIEAANURUTUTIUT I WAKE T ER
WU Teuuansnaiuseninadlulnyd anmwwnedeu
a o - 6 1 = 6 v
wazUfduiussenindlulndivaninwindeon
(Table 3) wane31 danuuususIussninaiugnIsy
= & P ~ a X
2993Mulnd annedauNveasIkaznISIALTY
P30anadvRINaNanTIanlasUBNSNADL19UIN
INN5UAIULUAIVDIENINLINADN USUauLktl
Tuas wuqn Tanuwaneeseringdlulngd was
ANNLINa Y (Table 3) WA LU WUAINULANFNS
a o % 6 1 = 6 v
YaIUduius sz 198 lulnd dvaninuwind oy

wandn enuuUsuiussrinaiugnssuvesd luvd

298

anmundouiivaass uinsiiuTuIoanases
Banaudlsluianbilssudvdwannnsasuulas
YDIFNINLING BULY ULALIAUNITNARDIVD S
e nwalLaLAME (2550) WUIT KAKE AYTIER
NAKA RV LTS hazUSunauundaluran lasu
answaandadevesaninuindon Wug uaz
NBNATIVRINUG VAN INLINADY
Judrvendsgnuand 2560 lvinandn
WadnLad e 2,803-4,794 nn /19 Iummzﬁ'ﬁ’ué
Wisuisulaun Wugiuniiuas nan. szees2
NaNAATIERRAY 2,824 way 3,058 Nn./ls musy
lagangiug OMRE60-01-02 CMRE60-03-13 Uaw

M3ETITnsnens 99 43 atufl 3 Aueneu - SUNAN 2568



CMRE60-03-02 Tinandsiaaniadogsniniug
AUMaznIn. w992 (Table 4) wamagouszens
uarasan Wnand aiian sl anuuans 1eneai f
wlamagauYaULAY aneWug CMRE60-03-02 Tn
HaKAnvian 4,155 nn./ls gendniugriuiesw
Tdd A eaia wlamegaua luie aewug
CMRE60-03-13 way OMRE60-01-02 Tsinandn
4980 9,000 uae 8,202 nn./ls suendiu gendmiug
AINTUaY NN, J2U992 08 1NUTYEAYNISEns
wlaanaaauanys a1ewus CMRE60-03-13
OMRE60-01-02 ag CMRE60-03-02 Tvnanan
g98n 3,165 3,173 uar 2,810 nn./ls muddiy

a v

genimiuginunfivay nan. sveed2 agraliudfay

NNET A WUAINAADUNIYIUYT 18w UG
OMRE60-01-02 way CMRE60-03-13 Tnanan
49an 6,781 uag 5,667 nn/l3 anud1du gend

s

WUS U waznIn. Se8092 oyl edAny
NEDH (Table 4)
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Table 4 Fresh root yield of six cassava lines/varieties evaluated across six locations in 2022/2023

Fresh root yield (kg/rai)

Relative to check (%)

Lines/varieties G-Mean
RY KK STI LRI KRI SKA Hanatee ~ DOA Rayong2

CMRE60-03-02 3,858 4,155 a 6,300b 2810a 5,427 ab 2,692 4,207 a 149 138
CMRE60-03-13 2,956 3,638abc  9,000a 3,165a 5,667 a 2,803 4,538 a 161 148
OMRE60-01-02 2,894 3,909 ab 8202a 3,173 a 6,781 a 3,778 4,794 a 170 157
OMRE60-02-12 2,356 2,517 ¢ 4578 ¢ 1,314 bc 4,000 bc 2,054 2,803 b 99 92
DOA Rayong2 2,780 3,625abc  2,883d 1,938b 4,094 bc 3,028 3,058 b 108 100
Hanatee 2,852 2,867 bc 4,419 c 848 c 3,834 c 2,124 2,824 b 100 92
L-Mean 2,449 3,452 5,897 2,208 4,967 2,746 3,703 - -

Vv (%) 26.4 20.0 16.7 19.4 21.9 27.6 48.9 - -

Means in the same column followed by a common type of letter are not significantly different at the 5% level by DMRT
Note: RY= Rayong, KK = Khon Kaen, STI = Sukhothai, LRI = Lop Buri, KRI = Kanchanaburi, SKA = Songkhla

5. Ysunauudeluiinen

WURINAADUTEEDI WUTT d8WUT
OMRE60-01-02 ez OMRE60-02-12 U3 11auuds
Tuiian 22.1 uay 21.3% Mua1au g9nannug
AUTLazNIN. 53992 08 19UBEAYN a0
wlaImaaRUYBULN Y @18WUE OMRE60-01-02
CMRE60-03-02 Lay OMRE60-02-12 SUTu1au

wU9lurian 22.2 201 wag 19.7% m1uaisu
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llunnAnsegslidednmead Anuiiuni uag
NN.588892 LUAINAABUA LYY Y areWug
OMRE60-01-02 tag OMRE60-02-12 HUSunauutle

TUiIangagn 26.2 Wag 24.4% MINFIGIULANAN

aav Y

D8I NEAAMSERANURIUTILAZ NN, T28992

a

wlamageuanys 4 aneiug Iusunaudduiian

v @

geaaunnsneg 1l TedfynwaiRtuiugrug

WAy NIN. 53992 LUSINAABUNIYIUYITT 6
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Wug/aneriug TUsinasdduioanliunnd 1 saiia
wlamegauaswal aleug CMRE60-03-02 Uay
CMRE60-03-13 HUSinauddhuinanzgsan 12.2 uag
11.9% Muanau hanaeee 19l dudAgyneada
Funuginufivae mn.syeea2 (Table 5)

e vsanuFinaud duiaaniod e 6
anuiwudn anewus CMRE60-03-02 HU3anaudls
Tuhaniadegean 20.7% snnisfusiuTeudioy
i saowiugos 19 T A m1eaif se9a% Ae
CMRE60-03-13 uaz OMRE60-01-02 i USanautls
Tuaniade 199 ua 19.8% madsu TiEnaus

Tuiankiwandaniugyiug wisnnnaiug mn.

538992 o8 W Yuddyn1ead Alavatewug
OMRE60-02-12 FuUSinauntlsluamad e 18.1%
IndlAgsiunugynung (Table 5) Usuauwdslu
WanmavAoutwn denndesiulonty (2563) 9
109111t sluanansaslugiaiiou
w.a. way 8.0 1esandnszurunisiuded
azaul3lusialuadslulng §nes e 15 o0
regrowth uana N Fanudn uwameaesawans
Usnamddduianadeifian iesaniviina
Yelusaisd 3,124.7 1 qaﬂdmﬂaa?ﬁu 5| dInALI
Tusudvendaguiid e Tausunaudsdsldsh

v
v o

nvndutey (1SyAnalazany, 2530)

Table 5 Starch content and harvest index of six cassava lines/varieties from six locations in 2022/2023

Lines/varieties Locations G-Mean
RY KK STI LRI KRI SKA

Starch content (%)
CMRE60-03-02 19.8 abc 20.1 ab 21.1b 19.1 a 26.8 122 a 20.7 a
CMRE60-03-13 18.7 bc 15.7b 173 ¢ 19.7 a 25.1 119 a 19.9 ab
OMRE60-01-02 221 a 222 a 26.2 a 209 a 28.4 4.3 c 19.8 ab
OMRE60-02-12 21.3 ab 19.7 ab 24.4 a 19.1 a 294 5.7 bc 18.1 abc
DOA Rayong2 134 d 17.7 ab 18.0 bc 140 b 23.3 69 b 155 ¢
Hanatee 175 c 220 a 19.8 bc 136 b 24.9 6.0 bc 17.3 bc
L-Mean 18.8 19.6 21.1 17.7 26.3 7.8 18.6
CV (%) 8.7 14.7 10.1 11.6 15.9 18.3 274
Harvesting index (HI)
CMRE60-03-02 0.54 cd 0.49 a 050 b 030 b 0.49 0.38 0.45b
CMRE60-03-13 0.58 bc 0.54 a 0.56 ab 029 b 0.49 0.39 048 b
OMRE60-01-02 0.68 a 0.55 a 0.60 a 0.38 a 0.62 0.47 0.55 a
OMRE60-02-12 0.50d 043 b 052 b 0.16 c 0.44 0.37 0.40 cd
DOA Rayong2 061b 0.50 a 0.38 ¢ 025b 0.51 0.42 0.45 bc
Hanatee 051d 0.36 c 0.42 c 0.12 c 0.45 0.35 0.37 d
L-Mean 0.57 0.48 0.50 0.25 0.50 0.40 0.45
CV (%) 7.0 8.9 9.5 19.6 13.8 14.2 18.4

Means in the same column followed by a common type of letter are not significantly different at the 5% level by DMRT
Note: RY= Rayong, KK = Khon Kaen, STI = Sukhothai, LRI = Lop Buri, KRI = Kanchanaburi, SKA = Songkhla
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v a & =
6. AYULNULNEYA
tX dyv v a U 1
Wumddnaninnistinananludndiu
Awnyay @i deilsias NunaALUNE 9L,
2558) WugniAdastiiufeanndt 0.50 uangin
A0S HANAMTIAALALNNAN 50 % VBINANAR

I3

v duilfuifennn 6 anudl wui aneiug
OMRE60-01-02 U CMRE60-03-13 Sliailiiuiien
WINNIRUE U e el ded Ay niaialy
ANNLINAOUTTEDI VOURNY MUY hazany3
wilduansnaluanimwindeuiianimuind ou

v A& =

NaYALYSUAzaaN (Table 5) AvtiuiieTueg
Auiug (Amarullah, 2020) vausfdud1Uenaad
s eldule A1stulansnas 199 ue 2
NIZUAUNTEUATIZILES FzdelUiW NIz
UL sdii au wazlunmauasaauln

1 %’ £y ¥ d' ¥ d? 1 1 d{' ¥ v
usit Il nuAsRas 19U ua Ul ve asied oug 1elugs
A ULAE Y UM nuiaeg 1 duveaianiniian

se9a9u1 Ao Aukazlu (lanw, 2563)

7. wdgsnmnslinanaaidanvastiuduzvas
uslnA
Wugnssuluanuad (ideal genotype)
N N a e
msvzdanadunanings wasdiadesainlunn
anniIng ey FaiugnssulugauAR i
BYNTINIGNATNAINAUG DUTOUUULH UAT
ALRA BLNUANTWLINA B (average-environment
. ) a % a
axis, AEA) WLFNITUNBENATLUINLALIAINNENT
YDAINADTHUTNTTUNINTAN HANARUHANTAT

Nan wazWug oy luninnfvnlnduny AEA

9 Y

v saa o

wnneziluiudniiadosnings (¥dne, 2562)
oA GGE biplot U83dnwazHanNdnitian

~ Y] 2 ) ¢ A v a P ~
W OAALE BNWUE 7 I NaRA L8 g9 LAzl
EDESANIUNNTIANANANG WU DNSNANENUD

WUS N334 (PCL) HA1 85.78% wardnsna

Uduusvasiugnssudvaninuwingsy (PC2)
A1 9.87% (Figure 2) HANISILATIZTW AU
) P =~ ~ Y a
nugnssulloilseusuiuiugnssulugauai
311N319% mean vs. stability Wu11 @18 Wug
OMRE60-01-02 lvinanfingenianuaziliatosnn

sala o '

nslinandnas waziduiugndsumiseglndiu
Wugnssulugnuai 589931 Aw CMRE60-03-13
| v saa A 1 a ]

willuangiusniadesnmlunisiinandnsinid
IngiduUsENaINIINIANUTNTTUUIA@RINAY
\du AEA 8190171 0819l5Aa 1 151l GGE biplot
wanaUasigud PCL g9 uandbiiiiuin genotype
Tavsnason1shanIeanvatdnuuzaInn Uy
AUAIAREN A9l Dausid1 CMRE60-03-13
ANANETNINA U ITHERE WaraanI gy
2 @ s A = v I a o A

Foduiugeuiieu falu n1siansandaien
Wugnssuaula ausafiansantaainnsii
nandnlauinnInadesnnnslinandn aneiug

CMRE60-03-13 Faifuanewusfiuaulalulsuisiu

]

NS LAKANARTIER

8. M5UTTEHUANUTUNITANUNARNTATIEAVDS
dudrznasuslaafiuanwuindon

dlodsidnenwnislinandaiaan
o ug/aeiugiudilesnasusinaluneay
an1nuIng e191nnsI GGE biplot (which won
where/what) U1 @1asauUIANMILIAE DT 6
1o 2 ngu Ao naudl 1 16uA RY KK LRI KRl uwag
SKA ngufl 2 léiun STI (Figure 3) Tnesfuduyvdd
uslaaaeWus OMRE60-01-02 T HanAnA 7
annAdeLNgLT 1 waganewus CMRE60-03- 13
Tnandnffaninwandeunguil 2 ag1alsfin
anewug CMRE60-03-13 T nand ald unnm 19
NEIUS OMRE60-01-02 waz CMRE60-03-02

NaNINLINaeY (Table 4)
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Mean vs. Stability

CMRE@D-03-13

10

Legend:

RY: Rayong

KK: Khon Kaen
LRI: Lop Buri

KRI: Kanchanaburi
SKA: Songkhla
STI: Sukhothai

Hy

OMRERD.01.02

CMRERQ-03-2

S&"

Raylng2

PC1 857T8%

Figure 2 Evaluation of six edible cassava hybrids base mean on stability performance for fresh

root yield across six environments by GGE biplot method

Which Won Where/What
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Figure 3 The which-won-where/what of the GGE biplot for fresh root yield showed six edible

cassava hybrids genotypes for fresh root yield across six environments
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