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ABSTRACT: Branching of cassava is one of the factors controlling inflorescence development.
Different varieties have different frequency of flowering when planted in different locations. The
main purpose of this study was to identify branching behavior of three cassava varieties, viz,
Huaybong 80 (HB80), Huaybong 90 (HB90) and MKUC 50-2-60 and interaction effect between
varieties and stem source on branching when planted in two locations, Tapioca Development
Institute, Nakhon Ratchasima province and Kao Hin Son, Chachoengsao province. Cassava stems
were chosen from four different locations, two farmer fields and two cassava research stations.
The first experiment (expt. 1) was conducted using a Split-plot in RCBD with four replications,
during the early rainy season (ER), of 2016-2017. The second experimental (expt. 2) was laid
out in 3 x 2 x 2 Factorial arrangement in RCBD with four replications during the ER of 2017-2018.
At both locations, branching of cassava was highly significant different (P < 0.05). HB80 variety
exhibited the greatest branching percentage, 80-87% in expt. 1 and 43-69% in expt. 2, whereas
HB90 did not branch at all. The results show that varieties, sources of stem, location and varieties
by location interactions significantly affect the level of branching. Early branching varieties among
non-branching varieties are sometimes preferred by breeders to produce botanical seeds for
selection of new genotypes to meet desirable objectives.
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Table 1 Soil analysis, altitude, total rain, rain day, relative humidity and temperature at Tapioca

Development Institute and Kao Hin Son research station in the year 2016/2018

Topioca Development Institule Kao Hin Sorn Research Station

Character

2016/2017 2017/2018 2016/2017 2017/2018
pH 6.1 6.7 5.3 5.2
i - - . .
Organic matter (mg kg™ 0.56 0.45 0.74 0.73
(Agzitsgtil)e Phosphorus 35 49 39 163
Exchangeable cation
K (mg kg™ 105 92 77 51
Ca (mg kg™ 669 364 188 123
Mg (mg kg ") 52 45 28 17
Soil texture Sandy loam Loamy sand Loamy sand Sandy loam
Altitude (m.) 3128 312.8 74.2 74.2
Total rainfall (mm.) 1,046.8 1,000.4 1,334.4 1,024.1
Rainy day 84 63 109 102
Relative humidity (%) 72.4 73.8 79.0 81.6
Mean min. temperature (°C) 23.1 26.7 23.4 22.8
Mean max. temperature (°C) 33.7 321 335 32.6
Mean temperature (°C) 27.4 22.6 27.4 26.6

NAN15NAABILAZITal

AnauTRNIMeneIRuTissiUANLEn
0-3 WURAINOUYININITVIAADY VasuUasan1Tu
WA Uz9as TIUATITELT Wazanniide
wniudou fortresdanst wuih Wenuvesiay
aouivihnsnaaesd 2 vfia fie Ausiuvunse

(Sandy loam) wazAuNI1839U (Loamy sand)
(Table 1)
AaandAnaaiivesiiufiszfuauan
0-30 LWUALLAT NOUNNNITNARDI VouUasan U
Wautud1Uenas J9minuaTsvaNn wazanni
Worduteu Jaurinazdanst nuin anuduy
nsadurevesiu (pH) Aregsening 5.2-6.7
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dunigingedsening 0.45-0.74 Tadniuse
Alandu weanesaiduusslowy (Available
phosphorus) 8g5¢1314 16.3-49.0 fadnu
sodlandy Tnunadoufiauisananiudoule
(Exchangeable potassium) E]qu'izwiw 51-105
fiadnsusenlandy uraleufianusowanudeuls
(Exchangeable calcium) 8g5¥1314 123-669
fiadnsusedlansy wuniileuiiannsauanidey
19 (Exchangeable magnesium) aEquis'mfN 17-52
Jadnsumenlansu (Table 1)
USHaiuayn1snsEanefnveatndu s
anUuRRINTUE gAY TIAUATIITELN WU
10t 2559/2560 ua 2560/2561 SUSinauieuade
Wi 1,046.8 way 1,00.4 Sadunsmal auaeu
warfisuuuiilusnded Wiy 84 waz 63 Ju
ANARU @aiITeNRUtEU TIInasLTuNI
fSinasWuede 1,334.4 wag 1,024.1 Jadung
siet) audsy wazdisuuufiunnset whitu 109
ez 102 U ANa19U (Table 1)
gaungivesanvuiauidudiesnas
JainuasIvdEN wuin Tud 2559/2560 waw
2560/2561 fgaumnfiiade Wiy 27.4 uaz 22.6
osrnLwaifua nuaU gmnidnanade 23.1 uag
26.7 ssmiwailua mudiy aumgiigeaniade
337 uay 32.1 avrwaldvd auaau aaiiiee
wiiudeu dmivandans feamnfiade Wiy
27.4 Uag 26.6 D3 LsaLTe Qmmﬁﬁﬂqmaﬁa 234
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uag 22.8 parniwalTua Aua U auvnTigeaaiads
33.5 Uay 32.6 09ALYALTEE MuaaU (Table 1)
AT UFNINS vesan 1 TuRauaTy
dlevids Jmdnuassudin wud Tud 2559/2560
uaw 2560/2561 AMANTudTSaAs Whiy 72.4
way 73.8 Wosdus auaviu anniideniiudeu
Ftrnzdans manududuiviiode 79.0 uas
81.6 Wasdus sudeiu (Table 1)
nan1sMaasingd 1 Ja1siwizugn
2559/2560 a4 aaUuiaudud Uynas wui
SvdnavomusinailvinsunnAsesiudends
e 3 fudSianuuansnatumnsadfosnaiiioddose
lngiugieus 80 waza1ewug MKUC50-2-60
fimsusndlaiunnsaiu douiugineus 90 laiiims
unfs Wudieus 80 fiesidudsuuanisionay
87 flsgfunisumnie 0-3 58U LuBIAUANAY
45-60 9N AINGURA 251 IWURILIAT WAL
aausNAISAIRAY 129 Iwufsng aneviug MKUCS0-
2-60 Sefdudduunnisiesay 88 flsgduns
LANAY 0-3 TEAU HUBIAUANAY 45-60 Baa1
AIENRA 240 WURLIAT LATATIIGIUANAILSN
WAy 105 Lwufms gt 90 laifinisunnia 4
NsuANeTUSRMERUIMANIeYaY 15 AuEd
@AY 226 WuRluAT BVBNAYEIVAIIVEMeY
fuglifinarensuanAsesiud s vads uaydviwa
Susenisiuduaruvasinvesiouiusiinase
nsuanfsvesiudsndsegnadiiuddny (Table 2)
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Table 2 Means of some agronomic characters of three cassava varieties at Tapioca Development

Institute in the year 2016/2017

Height (cm) Height at first Percent of
branching (cm) branching

Variety (V)
Huay Bong 80 251° 129° 8r°
Huay Bong 90 226° 0° o°
MKUC 50-2-60 240% 105° 88°
F-test * ** **
Error (a) 273.1 2271.3 289.7
CV(a) % 6.9 19.2 29.2
Stem source (S)
Dan Khun Tod (T) 242 84 63
Pak Thong Chai (P) 246 81 55
Phanom Sarakham (K) 237 75 57
Nong Yai (N) 232 73 58
F-test ns ns ns
Error (b) 382.2 306.7 62.0
VxS ns ns *
CV (b) % 8.1 21.0 13.5

Note: Means within a column followed by the same letters are not significantly different at the 5%

level by DMRT
* = significant at the 0.05 probability level

** = significant at the 0.01 probability level

ns = non-significant

nan1IMeassngd 1 Ja1sinizugn
2559/2560 tu @niITeivniiugeu wui1 Bnswa
vowtuginavilinsuanfsuesiiudendais 3
WugTlanuuandsunsaifod sdidoddnde
Wugvagus 80 Tn1sunnfsuinnitaneiug
MKUC50-2-60 ehusiugineua 90 ladfinsunnia

[ I3 13

fiugvieus 80 Hiesidudduunnisiosas 80
f5zfun1suanie 0-2 seiU yueIAIUANA
45-60 B3N ANNFUAAY 200 LHUALAT UATAIN
gauanisusniade 142 wudluns aiesug
MKUC50-2-60 Siefidudsuunnisiosay 37
TEAUNITUANAY 0-2 T3AU yuBIAILANAY
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45-60 99N AR 215 IWUALIAT WATANLEY  UvAITIIvemieuliLg uazBvisnasiuszyineiug
uLANATUSNIAY 106 Wwuflums Wugvaeus 90  uazunasiiunvosvieuiuglufinasenisunnis
Lifinsuania fnnsuanedeuinudidundn vewiudnds (Table 3)

$ovay 52 MNgURAAY 205 LwURLINg BviNaves

Table 3 Means of some agronomic characters of three cassava varieties at Kao Hin Son research
station in the year 2016/2017

Height (cm) Height at first Percent of
branching (cm) branching

Variety (V)
Huay Bong 80 240° 142° 80°
Huay Bong 90 205° 0° 0°
MKUC 50-2-60 215° 106° 37°
F-test * o o
Error (a) 775.2 574.9 1279.8
CV(a) % 12.6 29.0 91.7
Stem source (S)
Dan Khun Tod (T) 218 92 39
Pak Thong Chai (P) 220 81 33
Phanom Sarakham (K) 221 88 38
Nong Yai (N) 222 70 a5
F-test ns ns ns
Error (b) 3511 208.0 228.8
VxS ns * ns
CV(b) % 8.5 174 38.7

Note: Means within a column followed by the same letters are not significantly different at the 5% level
by DMRT
* = significant at the 0.05 probability level
** = significant at the 0.01 probability level

ns = non-significant
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N15ATEIAHLUTUTIY (Combined
analysis of variance) g9l 1 JnsimnzUan
2559/2560 Wui Bvignaveiug SvisnavesanIw
Wndou (Wnasfinnvesviousiug) wazdvsna

&
aon.n. e .
\0//

Srusgnisiuduazan muInden (Wiasfiunves
viouwug) finasilvinisuanAsvessiudrznda
fimauuans 1efunsadfed19ddeddeyds
(Table 4)

Table 4 Combined analysis illustrating mean squares of some agronomic characters of three cassava

varieties at Tapioca Development Institute and Kao Hin Son research station in the year

2016/2017
Source of variance df Mean Squares
Height (cm) Height at first Percent of branching
branching (cm)
Replication 3 2,266.4"™ 632.2" 196.2™
Variety (V) 2 7,201.3 162,574.8" 60,189.8"
Error (a) 6 663.0 364.7 597.9
Stem source (S) 7 1,443.7" 632.7 1,506.9"
SxV 14 394.5™ 401.6™ 1,048.5"
Error (b) 63 386.1 279.3 245.8

Note: * = significant at the 0.05 probability level
* = significant at the 0.01 probability level

ns = non-significant

Nan1snaaesggd 2 Jasimizugn
256072561 a4 @avuiaundudienas wuin
Hadevesiuginarilrnisuanisvesshudusvds
4 3 Wugfimnuuanietunsafnegefidudiy
B9 Wugvsua 80 fimsuanfsunnndtaneug
MKUC50-2-60 dhusifugsieus 90 laifinsumnia
WUgNIBU 80 mﬂaimummuumﬂmiaaav 69
fiszfunisunnis 0-3 sAU yuBIAIUANA
45-60 B9FN ANNGAURAY 176 LWUAIAT Uaz

mmqumﬂf‘ﬁlmmmaﬁls 127 @ufiuns angnug
MKUC50-2-60 iesifudsuunnisiosay 28
fseAUNITUANAY 0-2 526U yBIAUANAY 45-60
0eA mmauaﬁa 168 LWwuAUAT WaYAINGS
Lmﬂmujmaaa 118 Leaum:um WUGIEU 90 lw,J
mnmnmmmamaa 195 wufns Jadeves
Uy LLazi‘JﬁmEJEU'eNLmaawmmawauwuﬁlumama
MsuansetudUznds (Table 5)
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Table 5 Means of some agronomic characters of three cassava varieties at Tapioca Development
Institute in the year 2017/2018

Height (cm) Height at first branching (cm) Percent of branching
Variety (V)
Huay Bong 80 176" 127° 69°
Huay Bong 90 195° o° 0°
MKUC 50-2-60 168° 118° 28°
F-test x% xx *x
Fertilizer (F)
0 kg/rai 174° 85 33
50 kg/rai 186° 78 32
F-test * ns ns
VxF ns ns ns
Stem source (S)
Dan Khun Tod (T) 178 78 34
Phanom Sarakham (K) 182 84 31
F-test ns ns ns
VxS ns ns ns
FxS ns ns ns
VxFxS ns ns ns
V% 9.9 36.8 60.6

Note: Means within a column followed by the same letters are not significantly different at the 5%
level by DMRT
* = significant at the 0.05 probability level
** = significant at the 0.01 probability level

ns = non-significant

NaNIINAADINQT 2 TN15NIzUgn  MITUANAY 0-2 TEAU HUBIANITUANAY 45-60
2560/2561 a4 anniidiniiudou wui Yadeves  em Auguads 168 lUALLAT WAZANGIUAN
Wusuazuvasiuivesvioutug fuasvinlins  Awsniade 130 lwuRiums duiugineus 90 uay
uanfsvessiudgndsfinnuuandnaiunieadd  aewug MKUC50-2-60 laifinisuanfs udfinng
ogafiudndnyds Wusvhous 80 fefidudnis  usnadisdesas 41 uag 25 muddu (Table 6)
uanfadoray 43 dnsumnminedesas 26 sy
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Table 6 Means of some agronomic characters of three cassava varieties at Kao Hin Son research station
in the year 2017/2018

Height (cm) Height at first branching (cm) Percent of branching
Variety (V)
Huay Bong 80 168 130° 43°
Huay Bong 90 158 0° o°
MKUC 50-2-60 160 0° o°
F-test ns ** **
Fertilizer (F)
0 kg/rai 158 28 13
50 kg/rai 167 a1 15
F-test ns ns ns
V xF ns ns ns
Stem source (S)
Dan Khun Tod (T) 161 23° 3"
Phanom Sarakham (K) 163 45° 26°
F-test ns * **
VxS ns ** **
FxS ns ns ns
VxFxS ns ns ns
V% 12.1 86.6 52.7

Note: Means within a column followed by the same letters are not significantly different at the 5%

level by DMRT

* = significant at the 0.05 probability level

** = significant at the 0.01 probability level

ns = non-significant

N15ATIEANULUTUTIY (Combined
analysis of variance) T‘JmiL‘wwﬂqﬂ 2560/2561
WU BVENaveiUg BviEnavesanInLIndou
(WdsTanvesviowitug) uazdvdnatiuseviniug

LazanInLIndey (Wdsiinvesviouiiug) fiua
vhlnsunnAsesiudsndsiivgnly 2 anud
Ugnianauananstunsadfegsildoddnda
(Table 7)
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Table 7 Combined analysis illustrating mean squares of some agronomic characters of three cassava

varieties at Tapioca Development Institute and Kao Hin Son research station in the year

2017/2018
Source of variance df Mean Squares
Height Height at first Percent of
(cm) branching (cm) branching
Replication 3 251.0™ 409.6™ 9.9™
Variety (V) 2 1,272.0° 105,195.0" 26,951.17
Stem source (S) 3 2,621.1" 20,009.0" 4,716.7"
Fertilizer (F) 1 2,656.5" 204.1™ 6.0™
SxV 6 1,061.9° 125.38.7" 2,841.5"
VxF 2 123.7" 3,433.5" 320.2™
SxF 3 96.9™ 1,259.8™ 26.3™
VxSxF 6 283.4" 614.1™ 97.4™
Error 69 364.5 870.4 212.9
Note: * = significant at the 0.05 probability level

* = significant at the 0.01 probability level

ns = non-significant

mﬂmsmaaﬂum 2 ggn1a wuii
uumﬂv‘waqm 3 g LSlIiJﬂ”liLLG]ﬂﬂ\‘iLiJE)E]’]EJ
4-5 o Fidenadosiunsmnaeswes Zainol
(1984) finnasslagldiuduzvds 6 Wug loun
Black Twig, Green Twig, C5, Medan Jurai way
Betawi mﬂaﬂmaaﬂumwm mmamaqmﬂ
sysfuriny A8 1,470 Luas LLaviﬁuwuwmwm:l,Jﬂmmaa
NsERULMY i@ 37.7 w3 Imawum Iu‘wu‘w
'ﬁwammiwﬂmmﬂﬂmwumm V]ﬂW‘uﬁL’i%J%Jﬂ’]’ﬁ
wAnA 1 im‘umamq 5 ioundsgn eniiuiug
Green Twig Bufin1suania 1 szduiile 5 eu
nasUgn nsuAnAsassudWendeia 3 Wusing
Fu finsunnia 2 dnuee Ao SnvaIzLSNLANDN
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MKUC50-3-60 agil 0-3 32y m3an1y
ROJanantphmhet (1976) qu’]m'} mmuivmu
MsuanAesiud Uy ndsdinaus 1-3 sydu anns
LLmﬂmﬁuaamumﬂwaqwLUuaﬂwszizmwuq
aneriug MKUC50-2-60 fiugnmaaeuluanidiu
WafudUznds Sesiduinisuanisnnnind
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