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Y Q‘W?ﬁ%@%ﬁé@mﬂﬁL@E@%“F@Eﬁ%t Field and Renewable Energy Crops Research Institute,

Post-Harvest and Products Processing Research and Development Division and Nakhon
Ratchasima Agricultural Research and Development Center between September 2017 and
September 2018. The objective was to study effect of Nitrogen management on reducing sugar
and ethanol content of Cassava variety Rayong 9 at various harvesting dates. The experimental
design was split plot with 4 replications. Main plot was various harvesting dates including 6, 9
and 12 months after planting. Sub plot was rates of nitrogen including 0.0, 0.5, 1.0 and 2.0 times
of soil analysis value. Cassava variety Rayong 9 was grown 1 set per hole in spacing 1.2x0.8 m.,
planting area was 80.64 m? and harvesting area was 48 m? per plot. Data collection consists of
germination, survival, plant height, yield components, cassava bagasse, reducing sugar content
and ethanol content. The result revealed that harvesting dates had interaction with rates of
nitrogen on characters of plant height, amount of fresh root per plot, amount of fresh root per
plant and ethanol content. Reducing sugar at 9 months after planting was higher than other
dates while nitrogen management was not related with reducing sugar content. Moreover, the
interaction between harvesting date and nitrogen management affected to ethanol content.
Ethanol content had different value for each rates of nitrogen at 6 months after planting, not at

9 and 12 months after planting.
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8. HaN1IMARBILALARNTA!
NamMTIATIEiTIegAuivaInLUamaass wuindudlen pH 6.7 Aduniedng wirfu 0.65
Wesidud arveanesafifuuselosisofia widu 75.0 me/kg w3e ppm. drualnunaidoudivdu
Uselevudony winiu 78.0 mg/kg. (Table 1) 9nuaiasiznauiiawuzinilddednst 16-4-4 v3e
Lulasiau 16 Alansusiels Weavlesa 4 Alansusels war Inuwvadey 4 Alandusels lngldwide 4 ans
Tunsuandelilddndaunuariiaseinu 1w 0-46-0 18-46-0 46-0-0 uaz 0-0-60 Tuituiiugn 80.64
ms1ans Towidegnssingg #ail (Table2)
1) dastulagiau 0 wihvesdirimsieviau Tddentians 0-46-0 Usunas 438 n3U waz0-0-60
U3l 336 N3y

2) gaslulasiau 0.5 wihesadiaswiiau Tddeinligns 46-0-0 USuna 704.4 NS gns 18-46-0
U3uaw 438 N3 uazgns 0-0-60 U3anay 336 NIy

3) gavlulasiau 1.0 wmwesrdmenau IWdeinilgns 46-0-0 Usuna 1581.6n3u gns 18-46-0
U3 438 n3U uazgns 0-0-60 U3un 336 n3u

4 dnslulasiau 2.0 wiwewraseau IWdewniians 46-0-0 USua 3333.6n35U gns 18-46-0
U310 438 n3U uazgns 0-0-60 U3uneu 336 n3u

dmsuesifudemiuen Wesidudmnuegsen uardnuduAuRevesiud Wy siugsvens 9
wuin egfiuiisnazdnsnslddelulasaulifinadeianudnune Taswesdudamnusenidnads
windu 99.4 Wesidud Wesidudmnuegson aads windu 98.5 Wesidus uazdruaududiiuiien
fidnade wintu 385 fu (Table 3-5)

Tudnuaizeugaesiudzgndsiugszens 9 wuih engmaiiuifsasdnmslddelulnsiou
fufAsenduiusiu TnslengiAuiien 6 weu wuin nmsladelulnsiausng 0.5, 0.0 waz 2.0 Wives
AleTeiAuiiARAANgIgean Winfu 194.5, 1855 uag 170.3 lwufiung Auddu daunisldde
§a571 1.0 wihwesadiasssiauianuguadesign winiu 126.5 wufwes fenguiuiien 9 eu wui
nslatelulnsiaudng 1.0 wihwesAdinseiauiianuguadgean windu 2525 wudmg nsldde
Tulsiausnsi 0.5, 0.0 way 2.0 whﬁuam'ﬁLmﬁzﬁauﬁmmqqmﬁwﬁqm WINAU 207.8, 192.0 Lay 187.8
wulas mudfu drufiengnisiiuifen 12 Weu wuin msldleynsnsniudendsdaugaeds
Liupneingiu (Table 6) ndoyatnasu asiiuiinisdnnistelulasauiinanoninugeesiud1Usnas
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dnwaigdrunuihandeulasdesuagduiuiandedu wuin ergnniufeuazsninislade
lulnsiuiufiserduiusiulusiassdnuy ludnuazsuuhandeuuasses wuii fengiiuiien 9
weu n1sdanisdelulasiauludnsidieg dwalvdnuiuiiaadeudasdasunndaiu lnenisldde
lulnsudnsn 1.0 wirvesAlnsieriaulduiuiandeulatdasgign wiidu 524 93 nslade
lulnsiaudng 0.0 wag 05 WiwesAilnnesiaulidwuiandeuUasesrgn Wiy 234 uay 351 ¥
puddu Tuvagiinisladelulanausng 2.0 whwesiienginulidnouhandeuvasdesliuansing
nnslatelulnsiausna 0.0 0.5 uaz 1.0 whassariiameiau dumndoinssiuuhandeuas
gosnnianuazimnzaniigaiseailadelulasiausn 1.0 wiwesrinsegiau (Table 7) ludnumy
Snuansedu nui mslatelulaseusmsunnmsiuluiudendseng e 6 uag 9 e dewa
Trtdunuandesuunndietuy Tuasfiogiuies 12 Wou wuil Swnwhasdesilifinruansieiy
Tunnénsinislddelulasiou Tneflengiuiien 6 Weu snsnislddelula suildsuiuiansedy
1niiga Ao 0.0 Wi fdwauandediu windu 12.8 wsedu Snsnisladelulasiuilisuiuian
sodutasfian Ao 2.0 Wi Tdnauandesu windu 8.5 ey lusngiisnanslddelulnsiau 0.5
waz 1.0 wirliduuiandoduliunndisainnisldadesns 0.0 uag 2.0 w1 flegiiuiien 9 ey
wuin sasnsladelulasiuiiliduuiandedumnniian Ae 1.0 i fiSwiuandedu ity 13.8
vsedu uaysnsnslalelulasiauilisunuiandedutosfian Ao 20 0.5 wag 0.0 Wi fdnawihan
foRu Wiy 9.5 9.3 uar 6.5 Wsefy nuaiu (Table 8)
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mslatelulasieubifufisenduiusiu lnenuinfudemdsiiiuineguanmeiulsinndiudsnd
uans1ay SudgndsiiAuifeny 9 uay 12 iweulvinindfudgndsandeesiudvy vdsian
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TudnwarlSnanimaiidiieszianmniudilznds wuin sgmsiiufeawazsnsnsldds

1 aa v v §w A a ! [ a | PN < a A
1u1@]3Lﬁ]u13J3JUﬁﬂiEl’]ﬁiJWUﬁﬂu PIBWRNIUWILRASDIYNITLNUNYT WU NBYLNULNYT 9 mou U

UAasMggegn Wiy 1.184 Wesidud dwilengiiuiied 12 uas 6 e IUsuauinia3fidign

Winfu 1.160 wag 1.051 Wesidus audiy luvginisdanistelulasieulifivasousunaninaimd
fsgildannndiudznda (Table 12) dmumslinnesiuinnaueansseddldanmnsiudUemnds
wui1 o1gmsiiuifsuazsnsnsladelulasiuiiuitoduiusiu forgfuifetudemds 6 iou
wudr Mslddelulnsiaudngi 2.0 uag 0.0 whvesddiseau uTiuLeanegedgega windu 0.20
waz 0.20 wWesifud mudiiu nsladelulnsiaudns 1.0 uaz 0.5 wwesrinsziau Tiusua
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Table 1 Soil analysis before cassava planting at Research and Development of Nakhon Ratchasima

Agricultural center

OM (%) P-Bray |l K-1N.NH,OAc
pH
(mg/kg) (mg/kg)
6.7 0.65 75.0 78.0

Table 2 Fertilizer formula and rate of recommendation

Rate of N 46-0-0 18-46-0 0-46-0 0-0-60 Total



(x soil analysis) (g.) (g.) (g.) (s.)

0.0 - - 438 336 774
0.5 704.4 438 - 336 1,478
1.0 1581.6 438 - 336 2,356
2.0 3333.6 438 - 336 4,108
Total 5,620 1,314 438 1,344 8,716

Remark: planting area = 80.64 m?

Table 3 Germination percentage of cassava variety Rayong 9 at 1.5 months after planting

Harvesting Times Rate of N (% x soil analysis), N
M-Mean
(Months), M 0.0 0.5 1.0 2.0
6 99 99 100 99 99.3 a
9 100 100 98 100 99.5 a
12 100 99 99 100 99.5 a
N- Mean 99.7 99.3 99.0 99.7 99.4

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 4 Survival percentage of cassava variety Rayong 9 at 4 months after planting

Harvesting Times Rate of N (% x soil analysis), N
M-Mean
(Months), M 0.0 0.5 1.0 2.0
6 97 99 98 99 98.3 a
9 99 100 97 99 98.8 a
12 97 99 98 99 98.3 a
N- Mean 97.7 99.3 97.7 99.0 98.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT



Table 5 Amount of harvesting plant of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Harvesting Times Rate of N (% x soil analysis), N
M-Mean
(Months), M 0.0 0.5 1.0 2.0
6 39 40 39 39 38.9 a
9 38 38 37 40 38.2a
12 38 38 40 39 38.5a
N- Mean 38.1 38.4 38.4 39.2 38.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 6 Plant height of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
N-Mean
analysis), N 6 9 12
0.0 185.3 a 192.0b 2573 a 211.5
0.5 1945 a 2078 b 256.0 a 2194
1.0 126.5 b 2525 a 262.3 a 213.8
2.0 170.3 a 187.8 b 257.0 a 205.0
M- Mean 169.1 210.0 258.1 2124

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 7 Amount of fresh root of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
N-Mean
analysis), N 6 9 12
0.0 483 a 234 b 348 a 355
0.5 418 a 351 b 357 a 375
1.0 367 a 524 a 417 a 436
2.0 333 a 375 ab 384 a 364
M- Mean 400 371 377 383

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT



Table 8 Amount of fresh root per plant of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
. N-Mean
analysis), N 6 9 12
0.0 128 a 6.5b 83a 9.2
0.5 10.8 ab 93 b 10.8 a 10.3
1.0 9.3 ab 13.8 a 10.8 a 11.3
2.0 85Db 95b 9.3 a 9.1
M- Mean 10.3 9.8 9.8 9.9

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 9 Weight of Fresh root (kg) of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
. N-Mean
analysis), N 6 9 12
0.0 61.3 52.5 121.4 784 b
0.5 95.0 75.9 114.4 95.1 b
1.0 74.4 115.8 187.1 125.8 a
2.0 72.6 83.9 147.8 101.4 ab
M- Mean 75.8 B 82.0B 142.7 A 100.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT

Table 10 Weight of Fresh root per plant (kg) of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M N-Mean




analysis), N 6 9 12

0.0 1.55 1.40 3.18 2.04b

0.5 2.40 1.98 3.05 248 b

1.0 1.90 3.08 a.73 3.23 a

2.0 1.88 2.10 3.80 259 b
M- Mean 193 B 2.14 B 3.69 A

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT

Table 11 Dry weight of Bagasse (kg/10 kg of fresh root) of cassava variety Rayong 9 at 6, 9 and 12 months
after planting

Rate of N (% x soil Harvesting Times (Months), M
. N-Mean
analysis), N 6 9 12
0.0 3.78 4.90 4.35 4.34
0.5 4.00 4.85 4.25 4.37
1.0 3.80 5.05 4.35 4.40
2.0 3.43 4.65 4.40 4.16
M- Mean 3758B 4.86 A 434 A

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT

Table 12 Reducing Sugar content (%) of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
N-Mean
analysis), N 6 9 12
0.0 1.038 1.193 1.155 1.128
0.5 1.015 1.180 1.155 1.17
1.0 1.080 1.195 1.153 1.143

2.0 1.073 1.170 1.178 1.140




M- Mean 1.051 B 1.184 A 1.160 B

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT

Table 13 Alcohol content (%) of cassava variety Rayong 9 at 6, 9 and 12 months after planting

Rate of N (% x soil Harvesting Times (Months), M
. N-Mean
analysis), N 6 9 12
0.0 0.20 a 0.15a 0.20 a 0.18
0.5 0.10 b 0.18 a 0.17 a 0.15
1.0 0.13 b 0.20 a 0.15a 0.16
2.0 0.20 a 0.20 a 0.18 a 0.19
M- Mean 0.16 0.18 0.18 0.17

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
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