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Studies on Proper Doses of Fertilize for Cassava planting in Loamy Soil :

Huai Pong Series
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ABSTRACT

To increase cassava production in present situation of costly chemical fertilizer,
perform good nutrient management which is specified to production area should be
determined. Therefore, the response of cassava to nutrient management in loamy soil in
eastern part of Thailand had been investigated. This research was aimed to get the most
effectively recommendation of fertilizer application for cassava grown in loamy soil. The
experiment was conducted on Huai Pong Soil Series (Hp) loamy soil, at Muang District,
Rayong Province during 2011 to 2013. The experimental design was a split-plot with three
replications. Main plot consisted of three cassava varieties: Rayong 9, Rayong 11 and
CMR46-47-137. Sub-plot was implemented with ten procedures of fertilizer application:
0-0-0, 16-8-16, 16-8-0, 0-8-16, 16-0-16, 16-8-8, 8-8-16, 24-8-16, 16-8-24 and 16-16-16 kg
(N—P205—KZO)/rai. Results showed that variety and fertilizer were significantly affected to
cassava Yield. Rayong 9 gave the highest yield at 6,274 fresh weight ke/rai and 1,990 starch kg/rai
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followed by CMR46-47-137 provided 5,982
fresh weight kg/rai and 1,791 starch kg/rai.
While, Rayong 11 gave the lowest yield at
5,941 fresh weight keg/rai and 1,777 starch
kg/rai. Using fertilizer of 16-8-24 kg
(N—PZO5—KZO)/rai gave the most benefit and
net income (13,586 baht/rai), suited for
economic return. All three cassava
varieties showed potassium uptake higher
than nitrogen and phosphorus uptake.
Rayong 11 showed the highest nitrogen
and potassium uptake. Cassava production
at yield 6,065 kg/rai was required 2.72,
5.56 and 17.07 of N-P-K (kg/rai) uptake or
input fertilizer at 2.72, 12.73 and 20.48 of
N-P O, -K O (kg/rai).

Key words: Cassava, nutrient management,

loamy soil and Huai Pong Soil Series (Hp)
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Table 1 Characteristics of Huai Pong soil series at Rayong province before planting cassava

in 2011/2012

Soil depth pH Avai.P Exch.K
OM (%) Texture
(cm) (soil: water 1:1) (mg/kg) (mg/kg)
0-20 4.5 1.00 100 a4 Loamy sand
20-50 a.7 0.95 105 46 Loamy sand
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Table 2 Height of cassava varieties (12 months old) at Huai Pong soil series in rainy season

during 2011/2012 - 2012/2013 at Rayong field crop research Center, Rayong province

Fertilizer Varieties (cm)

(kg.N-P_O,-K O/rai) Rayong 9 Rayong 11 CMR46-47-137 Average
0-0-0 163 168 173 168 f
0-8-16 213 196 184 197 e
8-8-16 221 191 196 203 de
16-8-16 224 222 215 220 bc
24-8-16 242 211 249 234 ab
16-0-16 222 208 214 215 cd
16-16-16 243 215 228 229 abc
16-8-0 202 191 187 193 e
16-8-8 224 206 220 217 cd
16-8-24 236 225 255 239 a
Average 219 A 203 B 212 A 211

Varieties (A) = **, Fertilizer( B) = **, AxB = NS

CV(@)=100% CV(b)=25%

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

** . Highly Significant difference, NS: Not significant

220 @11, uarnssIsililddeiinnugssign
168 . (Table 2)
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an (Table 3)
2.3 Wesiwududs
NansVInaeady 2 U (2554/2555 -

s
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Table 3 Fresh yield of cassava varieties at Huai Pong soil series in rainy season during

2011/2012 - 2012/2013 at Rayong field crop research center, Rayong province

Fertilizer Varieties (Kg/rai)

(kg.N-P_O K O/rai) Rayong 9 Rayong 11 CMRa6-a7-137  1Verase
0-0-0 4,120 3,596 3,999 3,905 e

0-8-16 5,543 4,614 5,417 5,191 d

8-8-16 6,421 5,365 5,940 5,909 bc
16816 6,786 7,082 6,535 6,801 a

24-8-16 7,298 7,347 6,951 7,199 a

16-0-16 5,883 6,360 6,326 6,190 b

16-16-16 7,196 6,863 6,294 6,784 a

1680 5,958 5,219 5,307 5,495 cd
1688 6,086 5,823 6,292 6,067 b

16-8-24 7,449 7,137 7,061 7,216 a

Average 6,274 A 5,941 B 5,982 B 6,065

Varieties (A) = ** Fertilizer( B) = **, Ax B = NS V@ =87% CV(b)=93%

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

** . Highly significant at 1% level of probability, NS: Not significant

Table 4 Percent starch of cassava varieties at Huai Pong soil series in rainy season during

2011/2012 - 2012/2013 at Rayong field crop research center, Rayong province

Fertilizer Varieties

(kg:N-P 0 -K O/rai) Rayong 9 Rayong 11 CMRa6-a7-137  1verase
0-0-0 30.8 305 293 30.2
0-8-16 316 306 303 30.8
8-8-16 31.2 29.8 29.5 30.2
16816 31.1 30.0 29.5 30.2
264-8-16 314 29.5 29.4 30.1
16-0-16 316 306 313 312
16-16-16 31.9 29.1 29.2 30.0
1680 312 29.6 28.4 29.8
1688 317 303 29.9 30.6
16-8-24 311 29.8 30.8 30.6
Average 31.4 A 30.0 B 298 8B 30.3

Varieties (A) = **, Fertilizer(B) = NS, AxB = NS V@=49% CV(b)=22%

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

** Highly significant at 1% level, NS: Not significant
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Iynandnudeasgn 1,990 nn/ls unnsnsiu
fius CMR 46-47-137 uazstusszees 11 Al
wawAnLs 1,791 uay 1,777 vauzdl nslaie
16-8-24 nn.N-P O -K O siols Tinandnuds
gean 2,209 nn./ls ladunnsinadunisldde
24-8-16, 16-8-16 uay 16-16-16 nn. N—PZO5—
K O siols Wlvinandnuda 2,046 - 2,168 nn./ls
wiwmnsnsdunslade 16-0-16, 16-8-8,
8-8-16, 16-8-0 uaz 0-8-16 nn. N-P O -K O
fals Nlvinandnuwds 1,599 - 1,900 nn./ls
waznssuislildteliuandnudsian 1,191
nn./ls uagn1snevauevesiugHUSduNuS
Aunslddednsieng q dawalvinandauds
wanenaiu (Table 5)

2.5 nmsgaldsnemis

n139alds1ge1msvesdudiuenas
Tnenadesis 2 3 wud1 dudiendats 3 stus
Ao syued 9 Srw0s 11 uay CMRA6-47-137
finsgaldlulasiausiuionan 1533 17.08
wag 17.48 nn. N /13 mua1du wagnislade
fupndnety fnsgaldlulasiausiumndiu
13.44 - 21.25 nn. N/I5 (Table 6) sfudswias
e 3 g dnnsgeldveanotasiunndiu
8.41- 9.41 nn. P/I5 wagmslatdediunnsnaiy
finsaaldvieaneasiunndiu 7.99 - 9.81
nn. P/l3 uasifudndendais 3 stus dnseald
Tnuna@eusmnay 22.90 - 24.96 an. K/
mslddeiuansinstu fn1sgalilnunaidoy
TINAIBETENINN 16.09 - 30.06 nn. K/13

Table 5 Starch yield (kg./rai) of cassava varieties at Huai Pong soil series in rainy season

during 2011/2012 -2012/2013 at Rayong field crop research center, Rayong province

Fertilizer Varieties

(kg.N—PZOS—KZO/rai) Rayong 9 Rayong 11 CMR46-47-137 Average
0-0-0 1,458 d 1,099 e 1,204 e 1,254
0-8-16 1,749 cd 1,412 d 1,636 cd 1,599
8-8-16 2,003 abc 1,601 cd 1,752 bcd 1,785
16-8-16 2,112 ab 2,122 a 1,933 abc 2,056
24-8-16 2,297 a 2,160 a 2,048 ab 2,168
16-0-16 1,856 bc 1,945 ab 1,900 abc 1,900
16-16-16 2,296 a 2,001 ab 1,841 bc 2,046
16-8-0 1,759 cd 1,544 d 1,524 d 1,609
16-8-8 2,039 abc 1,762 bc 1,892 abc 1,897
16-8-24 2,318 a 2,127 a 2,184 a 2,209
Average 1,990 1,777 1,791 1,846

Varieties (A) = ** Fertilizer(B) =** AxB =**

V(@) =113% CV(b)=93%

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

DMRT

**: Highly significant difference
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Fodunisugnifudugndadilfnandniade
6,065 nn./l3 Insgelisglulasiau eavlesa
waglnunadesluazaluly du wmd uwagi
sAUWINAU 18.40, 8.94 uay 24.13 nn.
N-P-K/15 #3eiin13galdsino1mssiunnau
128y 35.75, 17.37 uay 46.88 % mud iy
(Table 6)

Tudunisqaidesineinisided
nsthamvasieenlunniuiilaglisd
voslu #u waswmhilanavasiu wuin s
gopdelulasiau veaneda uwaslnunadey
2.72, 5.56 Uag 17.07 An. N-P-K/13 n3eilnns
andusinemsanlufunandniede 16.49,
20.52 Uag 62.99 % AWEIRU Lguiiy
Juiadviniy 2.72-12.73-20.48 nN.N-P O -
K .0/l3 (Table 6) agiiudlwunadouayan
sgluidudilsndannniisineisuan
3u 9 dlefinaedeudinananoonaniiug
Jilismeimslufuanasegesangs 1n
n15AsIERANaNRveIiIRgAunaLAY
Aeamandndil 2 nudn Audruuud A1 pH
WABINTY 0.3 uavAuaelle pH Wwasanas
0.1 TBuvisinqudvanadlufuuuuasfuais
0.03 uay 0.27 % woale3aniluuszloviide
fivladvanas 22 waz 52 wn./nn. uay
Tnunadenfiuaniudeulsiodvanas 23 uas
28 wn./nn. MuawiU (Table 7) YSsnausmenmms
ﬁqﬁgl,?ﬁaaaﬂmﬂﬁuﬁ %uag]ﬁ’uﬂ%mmmamawém
Faapnndasiusneaues Phutthacharoen
et al. (1998) way Howeler (2002)

3. HANDUUWVILVNAATEFANENS

nsugniudivzmaslufunsiglusiu
Yaauraglle 9. szgee wul laeady 2 U
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fudlgndsiussvees 9 Tilsgrsiadegean
10,372 v /15 sesasunAeug CMRA6-47-
137 wawiiugszens 11 Jainlsqwd 9,757 uas
9,671 uw/ls msldie 16-8-24 nn. N-P O KO
sols linanauunuduAiunIsamuunige
fiflsqvindugean 13,586 uw/ls sesasn
fo mslaie 24-8-16, 16-8-16 uay 16-16-16 nn.
N-P O_-K O sials fiflsaniady 13,565,
12,979 waz 12,653 vw/ls detiunisladelu
funsrevusiu Aewgananysal madiy
aavuan wugtly 16-8-24 w3p 24-8-16 nn.
N-P O -K O diols uazminiiiuaiuiey
wuglilide 16-8-16 N.N-P.O-K O siols
awlvinanauunuanndl 100 % (Table 8)
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nsUgndudgnddlufiusiudunie
yaauelds Mudssees 9 lnandnian
Wesifuduls nandauds uaziilsavdiadegs
ni1Mug CMRA6-47-137 uaziugszees 11
Inglvinandninan 6,274, 5,982 uay 5,941
nn/ls TiesWudutl 31.4, 29.8 uag 30.0 %
Tnananuds 1,990, 1,791 wag 1,777 nn./ls
mua1eu n1sugniudlendaiugszees 11
finsgaldlulasiau warlnunal@eusiumn
dausiafunandn ganiniugTeues 9 uaziug
CMRA6-07-137 wiisfudWgvdais 3 Wug 3
nsgeldleanieasamynaulndidsetu (e
finsindoudrenandneananiiuil () az
gasdslulasiau veanesa wazlnunadey
2.72, 556 wag 17.07 An. N-P-K sials mu
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Table 7 Characteristics of Huai Pong soil Series at Rayong Province after 2 years planting
Cassava in 2012/2013

Soil depth pH' OM? Avai.P? Exch.K’
Treatments
(cm) (soil:water 1:1) (%) (mg/ke) (mg/ke)
Varieties (V)
Rayong 9 0-20 a.7 1.02 57 22
20-50 4.5 0.68 46 17
Rayong 11 0-20 4.7 0.91 80 20
20-50 4.6 0.64 51 18
CMR46-47-137 0-20 4.9 0.97 98 22
20-50 4.9 0.73 62 20
Average 0-20 4.8 0.97 78 21
20-50 4.6 0.68 53 18
N-P.O-KO (F)
0-0-0 0-20 4.8 1.00 85 19
20-50 4.6 0.65 66 19
0-8-16 0-20 a7 0.94 101 26
20-50 4.5 0.71 53 17
8-8-16 0-20 4.8 0.99 77 21
20-50 4.6 0.66 63 18
16-8-16 0-20 4.8 0.96 88 21
20-50 4.5 0.69 49 23
24-8-16 0-20 a.7 1.03 79 25
20-50 a.7 0.64 57 19
16-0-16 0-20 a7 0.97 50 23
20-50 4.8 0.70 35 19
16-16-16 0-20 a7 0.91 65 21
20-50 4.5 0.67 53 18
16-8-0 0-20 4.8 0.96 103 15
20-50 4.8 0.71 62 13
16-8-8 0-20 4.8 0.98 74 19
20-50 4.6 0.65 a4 16
16-8-24 0-20 4.8 0.92 61 23
20-50 4.8 0.73 45 21
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Table 8 Analysis of Marginal rate of return of cassava production under different nutrient
managements at Huai Pong soil series during 2011/2012-2012/2013

Treatments Yield (Kg/rai)  Total cost (Bath/rai) Benefit (Bath/rai)  MRR (%)
Rayong 9 6,274 2,805 10,372 -
Rayong 11 5,941 2,805 9,671 -
CMR46-47-137 5,982 2,805 9,757 -
N_ons_KzO

16-8-0 5,495 cd 755 10,546 :
0-8-16 5,191d 944 9,957 D
16-0-16 6,190 b 1,031 11,763 441
16-8-8 6,067 b 1,039 11,701 D
8-8-16 5,909 bc 1,068 11,341 D
16-8-16 6,801 a 1,303 12,979 aa7
24-8-16 7,199 a 1,551 13,565 236
16-8-24 7,216 a 1,567 13,586 131
16-16-16 6,784 a 1,594 12,653 D

D is dominated treatment.
Cassava price = 2.10 baht/kg. in 2013

plant fertilizer and the maintenance of 2,805 baht/rai.
18-46-0 fertilizer price 20.00 baht/kg
0-0-60 fertilizer price 18.30 baht/kg

46-0-0 fertilizer price 11.80 baht/kg
0-46-0 fertilizer price 27.00 baht/kg

WUgIEe0q 9 Wug CMRA6-47-137 wag Wug
sywes 11 fiflsqvdiade 10,372, 9,757 uas
9,671 v/l mudiy TRUAMULINATT
l#p 16-8-24 %30 24-8-16 nn.N-P O K O/ls
gy ibanandniian nandawds wazwna
AOULNUALANUANTAIUINTIER wazvnd]
Ruamudeaiuisadentddy 16-8-16 nn.
N-P O -K O sials Falvinanouunuduaiiy
QREGNY

LONE1591994

ASUNMUINAY 2528, 57897UNITAITIIAY
FINTATLEDY. SIUIUNITA1TIIAINY
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WRNEEERU U 363, nainnTiu,
NIENTINNEATUAZAVNTAL NFUNN.
168 wu.

NSIYINTNYAT 2548, AUrINITlFeiy
WHATYFND. NTLIIMTNYAT NTENTH
nwATLazannIal. 121 v

A1UNNULATEEAINTTINYAST 2558, 0§
manwasvesUssnalneg Tinzign
2557/2558. f§MINNUATEFRINSINYAS.
NIYNTHNUATHAYEVINTE NTUVVITUAS.
199 w1 wnaateya : www.http://
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213815391M5N 8RS UM 35 atuil 2 wgunaw - svaw 2560



YUNa W1ATLIIU NauLAeTA Lneansey
Tony yads aunu 3950 oyenans
duung 3a8d euswa  dud §31nsal
AaWug sTsuAsuY wavdnsyun
UNWINTI. 2550. N1simuvalulal
nsnanTudUznds nin 156 -176. Tu
S9N IUNISUsE AT iloTaTsan
(usasnadeamu Ussil 2549 nsu
YINTLNEAT NTENTIUNUATUAY
annsal. 6 - 8 dquieu 2550
T50IUTININISAU NFHNNL.

Wi @vsuad. 2539. uwImdITEUUNIT
liguugihnslaeduivls. nsuiv
NISINYAT NITNTNLNBATUAZANNTAL.
119 wil.

915Uf Waluviy uarsusny wavene. 2534,
VOYANANITNAADIGA UL UNYATNT.
Ad@m1sousuniuasegaans e
\AsugAEns ANEIENSUSUUTEIlne
LAEUIENEUIUNYIF. NTINNUIUAS.
88 il

Anonymous. 1984. Annual Report for
1983. Los Bonos, Laguna, Philippines.
450 p.

Bray, RH. and L.T. Kurtz. 1945. Determination
of total organic and available forms
of phosphorus in soils. Soil Sci. 59:
39-45.

Howeler, R.H. 2002. Cassava Mineral
Nutrition and Fertilization. Page
115-147. In: Hillocks, R.J., J.M.
Thresh and A.C. Bellotti (eds.),
Cassava: Biology, Production and
Utilization. International Center for
Tropical Agriculture. (CIAT) 1979.

Cassava program. page A-1-A-100.
In: Annual report 1978. Cali,
Colombai

Lizarraga- Paulin, E. G., l. Torres- Pacheco ,
E. Moreno - Martinez and S. P.
Miranda - Castro. 2011. Chitosan
application in maize (Zea mays) to
counteract the effects of abiotic
stress at seedling level. Afr. J.
Biotechnol., 10: 6439-6446.

Putthacharoen, S., R.H. Howeler, S.
Jantawat, and V. Vichukit. 1998.
Nutrient uptake and soil erosion
losses in cassava and six other
crops in a Psamment in eastern
Thailand. FIELD CROP RES. 57, 113-
126p.

Peech, M. 1965. Soil pH by grass
electrode pH meter, pages 914-925.
In CA. Black, D.D.Evans, R.L. White,
L.E.Ensminger, F.E. Clark and
R.C.Dinsuer (eds). Method of Soil
Analysis Part 2 : Physical and
Menerological Propertics, Inching
Statistics of Measurement and
Sampling. American Society of
Agronomy Inc., Pubisher Madison,
USA.

Walkley, A. and C.A. Black. 1934. An
examination of Degtjareff method
for determining soil organic matter
and proposed modification of the
chromic acid titration method. Soil
Sci. 37: 29-37.

Thai Agricultural Research Journal Vol. 35 No. 2 May - August 2017 163



