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Effect of Harvesting Times after Stem Cutting on Yield and Starch of
4 Cassava (Manihot esculenta Crantz) Ciltivars in Red-Brown

Clayey Loam Soil in Lopburi Province
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Anon Malipan" Tipdarunee Sittinam®”

ABSTRACT

The effects of cassava stem cutting at 10 and 12 months after planting (MAP) on
fresh root yield and starch content in each harvesting time after stem cutting for 18 MAP.
Four cassava cuitivars namely: CMR 35-21-199, Rayong 7, Rayong 9 and Rayong 11 were
planted in May, 2008 on red-brown clayey loam soil at Lopburi Agricultural Research and
Development Centre, Lopburi province. It was found that the fresh root yields of stem
cutting at 10 and 12 MAP in CMR 35-21-199, Rayong 7 and Rayong 9 were not
significantly different, while Rayong 11 produced the highest starch content. The results of
stem cutting in both periods showed that the harvesting at 2 months after stem cutting
(MAC) had no effect on increase in fresh root yield but decrease in starch content. After
that, yield and starch content were increased in the third month after stem cutting.
However, all experiments showed the highest fresh root yields and starch contents when
harvesting at 17 months. Furthermore, stem cutting at 10 MAP and harvesting at 7 MAC
had fresh root yields and starch content higher than stem cutting at 12 MAP and
harvesting at 5 MAC, and 17 months of non-cutting. Additionally, during 8-18 MAP, fresh

root yields was increased according to the age of cassava, and starch content in fresh

Y guidduarianinmsinensawy’ oo s.awy3 15210
V" Lopburi Agricultural Research and Development Centre, Mueang district, Lopburi province 15210
¥ guilduuazWaninnsineasngauys  e.dies 3.nqsuys. 71000

¥ Kanchanaburi Agricultural Research and Devalopment Centre, Mueang district, Kanchanaburi province 71000
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root showed the highest value at 8
months (harvested in December). While
starch content showed the lowest content
at age of 11 months (harvested in March)
probably due to the period time of
forming new leaves. After that, starch
contents were increased again and

subsequently decreased at 18 MAP.

Key words : cassava, stem cutting, fresh

root yield, starch content
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Table 1. Effect of stem cutting at 10 months after planting on growth, yield and vyield
components at various harvesting months after stem cutting, in Lopburi
province during 2008-2009
Fresh Root dry
Starch Starch
Treatment yield content matter yield Harvest Height
weight content index (cm)
(%) (ton/rai)
(ton/rai) (%)
Cultivar
CMR 35-21-199 8.61 A 306 C 395 C 2.64 BC 0.66 158 B
Rayong 7 9.02 A 322 B 40.7 BC 291 AB 0.67 145 BC
Rayong 9 947 A 32.8 AB 422 AB 313 A 0.63 184 A
Rayong 11 755 B 335 A 431 A 254 C 0.65 134 C
Mean 8.66 323 414 2.80 0.66 155
CV (%) 17.5 5.5 6.5 17.3 18.8 20.3
Harvesting month
10 MAP 7.13 cd 358 a 442 a 256 ¢ 054 f 251 a
1 MAC (11 MAP) 6.48 d 294 d 382 e 190 d 0.69 ab 64 h
2 MAC (12 MAP) 7.37 cd 281 e 36.8 e 206 d 0.64 de 113 ¢
3 MAC (13 MAP) 812 ¢ 320 ¢ 435 ab 260 c 067 bcd 125 f
4 MAC (14 MAP) 815 ¢c 332 b 401 d 270 c 063 e 146 e
5 MAC (15 MAP) 807 ¢ 334 b 42.0 bc 269 ¢ 0.65 cde 149 e
6 MAC (16 MAP) 979 b 334 b 421 bc 327 b 068 abc 162 d
7 MAC (17 MAP) 1118 a 330 b 415 cd 369 a 0.70 a 188 ¢
8 MAC (18 MAP) 11.16 a 322 ¢ 440 a 3.76 a 068abc 199 b
Mean 8.66 32.3 41.4 2.80 0.66 155
CV (%) 145 25 44 14.7 5.7 6.4

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

5% level by DMRT.

MAC = months after stem cutting ; MAP = months after planting
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Table 2. Effect of cutting stem at 12 months after planting on growth, yield and yield
components at various harvesting months after stem cutting in Lopburi
province during 2008-2009
Fresh Root dry
yield Starch matter Starch Harvest Height
Treatment content yield index
weight content (cm)
(%) {ton/rai)
(ton/rai) (%)
Cultivar
CMR 35-21-199 9.79 A 277 C 369 B 270 0.72 138 B
Rayong 7 8.58 A 309 B 394 AB 2.67 0.73 115 B
Rayong 9 8.60 A 312 B 411 A 2.69 0.68 155 A
Rayong 11 726 B 326 A 414 A 2.37 0.69 122 B
Mean 8.56 30.6 39.7 2.61 0.70 132
CV(%) 18.7 4.7 94 23.0 13.7 244
Harvesting time
12 MAP 750 c 306 b 374 d 229d 053 ¢ 264 a
1 MAC (13 MAP) 8.03 bc 279 ¢ 371d 224 d 0.73 ab 67 e
2 MAC (14 MAP) 8.22 bc 301 b 39.5 bc 244 cd 070 b 98 d
3 MAC (15 MAP}) 828 b 312 a 388 cd 262 ¢ 0.70 b 104 d
4 MAC (16 MAP) 975 a 319 a 417 b 3.09 a 0.76 a 121 ¢
5 MAC (17 MAP) 9.00 a 321 a 395 be 288 ab 0.77 a 128 ¢
6 MAC (18 MAP) 912 a 29.7 b 439 a 2.68 bc 0.74 a 144 b
Mean 8.56 30.6 39.7 2.61 0.70 132
CV(%) 10.2 4.0 6.7 11.0 6.6 95

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

5% level by DMRT.

MAC = months after stem cutting ; MAP : months after planting

Thai Agricultural Research Journal Vol. 29 No. 2 May - August 2011 141



NSNARAYN 3 ﬁnmwammmqtﬁmﬁmﬁa
v o - ar

mMIsFRaNanLazUIuaeluiaee

3.1 wawlavaa AfiuAEIRLAEE
8-18 LApUNAIUgN wuaeWug CMR 35-
21-199 TfinawAavaagegn 8.50 fuls us
‘lajﬁmwmmnﬁmﬁuﬁuﬁ:ﬁwm 7 WAYIZUON
9 aiwiidpddgmeain leulinaniniian

&

8.25 LAy 8.44 su/ls ANEIFY FIUWUS

»

]

szuad 11 \Juiugiilinandndiaasge

771 #u/ls (Table 3) WawSeuWeuiuns
AAGUNY 2 NITNARDY WUITNUF1UEVAY
1 (3 & )’ Qs 7 ) Y ¥ a
waazWugzesnslidadu laivinlwldnanin

v =2 A

ﬁmmgandwmwmaaﬁﬁmmu F9dAIY

§onAdefy El-Sharkawy (2003) Fawuinly

a

ulndazdsnainisae mezﬁumqm

=2he

579

sndrdutuaUzndeifiluduey vilinasg

e2) =2

NEANDIVT IUIINEL ANAMITIANTU
dauwawﬁmﬁmm’iuumzmqLﬁmﬁm

' A o ~ @ 2 X
WU'J'IN@NEQW‘W'JN@NLLu’JIuNLWN‘ZJuﬂ']NE]']E‘!

[
=S

AUNENANIINTU RS HANANTIRALANTU

A (3 d' P> = U a Q
gogalaiuiedfieny 17 Wou Tinanany
am 9.79 duw/ls (Table 3) udiflawSouiioy
fun1Inaaeshidaduiiony 10 puvaaLgn
wudwmmﬁmﬁmﬁmq 7 LADUNNIINANAU
(17 Pauvaatgn) MIAlESUHanRnTIRAgY
NN LRSI URENNAUTR §IUN1TNARDIFR
ﬁuﬁmq 12 1oy Tnandavsa laiuaneng
fusthveutn Wesnmsdadunens 10 1wy
~ @ A A o v 14 ¥ = a
Ansaenunluuazasiuvaidnase delun

=

a3199ulnsidl 731N15R9LATIERURIgNE S

142

nirdiuiuduzndefifiluifneg vilvnas
HEANDIMITIUIINA AN SANTY (EI-
Sharkawy and Cock 1987; El-Sharkawy,
2003) UBNAINTUAMNEIUIUTBINITNEEH
uilsBnafendsansdasuifianud dysons
a3 NHaNAnIaAUTY (De Tafur et al,

1997) avanmsdndiuiiony 12 1hau 3

sruzansasluinifecasanuilednass

A

Ussanu 4 1hu riaul,ﬁwglqguéaﬁnﬂ%a Y
Wisuisuiunsdiasiuiieny 10 ey #ifl
NANTREENDIMTUIENNU 6 1HBU nauidn
gqguﬁaﬁnﬂ%\a

3.2 Ysunaunileluiian n19fnen
U%N’]mLLﬂ\‘ﬂuﬁ’Jﬂﬂé]:\‘]LLGiE]’IQLﬁULﬁEJ’J 8-18 hipu
wisgnwudn Sudsvdoiufszess 11
Yinauilegega 33.7% fuawwui CMR
35-21-199 WU auilergn 31.1 %
(Table 3)

fwmiunazesegiviisoysunu
wielusan wuindusUznaeszfiusunn
LLﬂogaqmﬁaLﬁmﬁmwawamﬁmq 8 \au Ba
Wuielufausuras Susinuuil 36.9%

< .4

nasantiudsununtlelumansuiiesifua
amaaauﬁamuﬁmﬁmﬁmq 11 hau i
UBinauuilinge 295% nuuvIunauiled
A a X a & a ¥ 4 & a
SunTuLaziNIugIgasnasaliaiuin -
#i97y 15 ey (Table 3) uarwuinlinim
L7 g 1 Qs L7 W U L
uwillumsadusgiunatsiadoliun Tudgn
G o A | v
pEUAYY RBURALIAEN LRTANWIIARBN

seniemawsadvla wudinsiuiiei

MEFiTInanens 7 29 atiufl 2 wopnaw - Bwvnan 2554



agfiviivy 8-10 euvdsian Feaglugae
A Q ' [ 1 A Al o

mauﬁmmu-qumwuﬁLﬂu’mamﬂ‘smm
wihluisage esananmwiadonlugig
1 [—3 ni ~ 1 a 1
nounisiAviisnfinasalsuinuutly Tawan

. . o~ a 6 =

peak viscosity HANMUKNAUSAVUTNIUNT
anaasrulutie 4 dUavinaunisiiuiien

1A

(R°>0.65; Sriroth et al, 2001) usilipLing

429078 11 Wweau (Huan) Judizvaeiy

TS uUSanuniui Nz sy vannsa319

(% '
ar =

luTnidnasy Feacdasldonisazanann
81PULRSIINAECANDINT (EI-Sharkawy,
2006) swaliUSHuuleluiananas §u
mmﬁmﬁmﬁmq 18 1hau JudUsraed
Ussnauuivanasdnads iaendusovaed
nmswasuuiladuanslulawanlugydugia
wintu wu wulelunas wisfdnsusih
douasningu

3.3 USnnuduusieluas aanns
Lﬁmﬁmwawﬁmﬁmmﬁu'aLwimql,ﬁmﬁm

[

8-18 Lﬁauwﬁaﬂgn WUINUF U LN RINUD

9

1%

szeed 11 USmnutuuigegn 42.9% Ind
WeariuWugseead 9 @AWl CMR 35-
21-199 TiBsnausfuuissingn 40.0% (Table 3)

saudFunudunislundazaigiiv
Ay woddudendeniuglvusunmiiy
LLﬁagaqﬂﬁquﬁmﬁm 8 AU vy
46.8% nasINTuYIHUTULFSNAnAY
wﬁamﬁﬁmﬁmﬁmq 12 \fou Feflusunn
fuudesnga 37.0% udiflaifiuifinafiony

13 WU USHuNULAISNINNTUENASIVITlY

(Table 3) n1sanaITadL3uuTULHI U
ananadpteutaluety 12 Haundelgn
Weandusysrdedniimasilulnidous
H901y 11 Woundelgn Fennsadalulval
Fpalda 1M ANIINAIFUBALIINTE AN
2915 Felutrnifeuninarldamisasan
nadutdudiuafy g ntua s
TR AN ludEIUTBIIINA L ENDIMNT (EI-
Sharkawy, 2006) ¥iFUSNuuwdsluma
qAlULN 2 Waundsnsa$elulvaiiyiuneu
Juuieanadng19LauUta LLﬁiLﬁaLﬁﬂgﬂdN
13 \fipundagn Tufia$elnslasfinuilud
WarERUanaINtuUiiTAIINTEaAI T LS
gndge vibinsazamhminudislusnazas
9M3ANTY (El-Sharkawy and Cock, 1987)

3.4 wawdnuile wuiwawdauiles
Lmimql,ﬁmﬁm 8-18 \hpuviaatign Tudtendd
wudszees 9 Tinanlauilogegn 2.76 du/ls
Infdpeiusneiug CMR 35-21-199 uay
WufsTee 7 funugIzene 11 T¥wanan
uilasge 2.58 diu/ls (Table 3)

d’msﬁ”umqLﬁmﬁﬂ’miawawﬁmtﬂawu
el n’mﬁmr"imﬁmq 11 fiau Winandawil
mga 2.12 du/ls wefleufiviieadiong
16-17 1hnu %Lﬂu’dfmﬁ‘[ﬁwawﬁmﬂagaqﬂ
Ao 3.09 su/ls (Table 3)

35 doifuiivn anns@nwdei
AuLAeadoud 8-18 Waurdelgn wudndiu
dﬂﬂ:wﬁannﬁuﬂﬁﬁﬂﬁmﬁtﬁuLﬁﬂ'ﬂaiﬁm'm

o &

uansineiusgeida AN eain  AdodiAy

Thai Agricultural Research Journal Vol. 29 No. 2 May - August 2011 143



\feapg3zning 0.54-060 (Table 3)
fwiuergifiviivadedsdufiuifie

wuimsifuiieaiieny 8 weu Tiswilifiu

Wegadl 051 uimafiuifieafiony 16-17

wou Tisaiiiuiiuagegail 061 (Table 3)

= a ~ v A& a v v
a8 UB U N VLN IDIN1TARAULLAY

malidndu Tuzeety 16-18 Woundagn

Fofugaoildnaninianselsgefign wudd

& =

s AuisaaInIsdadiuilainiInniinigla

€

Y

AfupE WUt uwinTdRdiufient 12 wau

Table 3. Effect of cultivar and harvesting months on growth, yield and vyield

components in Lopburi province during 2008-2009

Fresh Starch Root dry Starch
Treatment yield weight  content matter yield H.arvest Height
(ton/rai) (%) content (ton/rai) ndex (cm)
(%)
Cultivar
CMR 35-21-199 8.50 A 311 C 400 C 2.65 AB 057 267 AB
Rayong 7 825 A 325B 411 BC 2.65 AB 0.60 226 C
Rayong 9 844 A 330B 423 AB 275 A 0.55 293 A
Rayong 11 771 B 337 A 429 A 258 B 0.54 250 BC
Mean 8.22 32.6 41.2 2.66 0.57 259
CV(%) 9.2 3.8 5.7 9.7 20.2 251
Harvesting time
8 MAP 580 e 369 a 46.8 a 214 f 051 e 232 d
9 MAP 6.76 d 356 b 449 b 240 e 0.57 bc 241 cd
10 MAP 713 d 357b 443 b 254 de 0.54 cd 245 ¢
11 MAP 719d 295 g 404 de 212 f 0.54 cd 248 ¢
12 MAP 833 c 312 ef 370 f 2.60 de 0.53 de 260 b
13 MAP 8.81 bc 305 fg 418 cd 2.69 cd 0.56 bc 266 b
14 MAP 9.29 ab 31.8 de 396 e 294 ab 0.57 bc 264 b
15 MAP 8.65 bc 328 ¢ 400 e 2.83 bc 0.57 bc 263 b
16 MAP 9.31 ab 326 cd 40.7 de 3.09 a 061 a 268 b
17 MAP 9.79 a 316 e 394 e 309 a 061 a 284 a
18 MAP 9.40 ab 302 g 425 ¢ 2.84 be 0.59 ab 280 a
Mean 8.22 32.6 41.2 2.66 0.57 259
CV (%) 11.1 3.6 44 9.9 6.0 42

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

5% level by DMRT.

MAP = month after planting
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