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Abstracts :

The experiment was carried out to study the efficiency of nutrient utilization of
progressive cassava varieties for high yield and starch yield in clay loam—clay soil : Wang Hai
series, at Nakhon Sawan Field Crops Research Center during 2016 to 2018. The experiment
was conducted in split plot design with 3 replications consist of two subtests. First, studied
the efficiency of nitrogen utilization of progressive cassava varieties in clay loam-clay soil.
Main plot consisted of two cassava varieties: Kasetsart 50 and Rayong 11. Sub plot was
nitrogen fertilizer application rate including 0-0-0, 4-8-8, 8-8-8, 12-8-8 and 16-8-8 kg N-P,Os-
K,O/rai. Second, studied the efficiency of potassium utilization of progressive cassava

varieties in clay loam-clay soil, main plot consisted of two cassava varieties: Kasetsart 50



and Rayong 11. Sub plot was potassium fertilizer application rate including 0-0-0, 8-8-4, 8-8-
8, 8-8-12, and 8-8-16 kg N-P,05-K,O/rai.

The results demonstrated that variety and chemical fertilizer were not
interaction. Kasetsart 50 and Rayong 11 were not significantly affected to cassava yield and
starch yield in clay loam-clay soil : Wang Hai series. In 2016 Kasetsart 50 and Rayong 11
were responded to nitrogen fertilizer application rate of 12-8-8 and 8-8-8 kg N-P,0Os-K,O/rai,
had the highest yield at 4,800 and 4,670 fresh weight kg/rai respectively. However in 2017
were responded at 12-8-8 and 16-8-8 kg N-P,Os-K,O/rai, showed that the highest yield at
3,848 and 3,942 fresh weight keg/rai respectively. In 2016 Kasetsart 50 and Rayong 11 were
not responded to potash fertilizer application rate but in 2017 were responded at 8-8-12
and 8-8-4 kg N-P,0Os-K,O/rai, The study showed that the highest yield at 4,512 and 4,148
fresh weight kg/rai respectively.

The nitrogen fertilizer at the rate of 4-8-8 kg N-P,0s-K,O/rai which showed the
highest agronomic efficiency. Rayong 11 with fertizer application rate of 8-8-8 kg N-P, Os-
K,O/rai which showed the most of economic return. While, the potash fertilizer at the rate
of 8-8-4 kg N-P,0s-K,O/rai which showed the highest agronomic efficiency. Kasetsart 50 with

fertilizer application at 8-8-12 kg N-P,0s5-K,O/rai resulted in the most of economic return.

Keywords : Nutrients, Fertilizer, Cassava, Nutrient use efficiency (NUE)
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Table 1 Basic soil properties at 0-20 cm. and 20-50 cm. depth before planting

Parameters 0-20 cm 20-50 cm
Soil pH (1:1) 4.78 4.46
Organic matter (%) 1.35 0.87
Available phosphorus (mg/kg) 12 5
Exchangeable potassium (mg/kg) 75 64
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(Table 2 and 3)

Table 2 Height (cm) of cassava by various nitrogen at 4 and 6 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017)

Nitrogen (B) 4 months Av. 6 months Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 131 126 139 b 152 144 148 b
4-8-8 152 151 155 a 173 172 173 a
8-8-8 155 149 153 a 174 168 171 a
12-8-8 156 150 155 a 176 172 174 a
16-8-8 156 156 156 a 177 176 176 a
Av. (A) 150 146 170 166

F-test (A) ns ns

F-test (B) * *

F-test (AxB) ns ns

CV (A) (%) 8.6 10.2

CV (B) (%) 11.0 9.5

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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



* . Significant at 5% level, ns : Not significant

Table 3 Height (cm) of cassava by various nitrogen at 8 and 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017)

Nitrogen (B) 8 months Av. 12 months Av.
(kg N-P,0s-K,O/rai)  KU50 RY11 (B) KU50 RY11 (B)
0-8-8 187 165 176 b 252 233 243 b
4-8-8 214 213 214 a 259 255 257 ab
8-8-8 218 212 215 a 279 259 269 a
12-8-8 220 214 217 a 250 259 255 ab
16-8-8 220 219 220 a 280 267 274 a
Av. (A) 212 205 264 255

F-test (A) ns ns

F-test (B) * *

F-test (AxB) ns ns

CV (A) (%) 5.7 8.5

CV (B) (%) 8.4 6.6

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

* . Significant at 5% level, ns : Not significant
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Table 4 Height (cm) of cassava by various nitrogen at 4 and 6 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2017/2018)

Nitrogen (B) 4 months Av. 6 months Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 107 114 111 b 171 151 161 b
4-8-8 141 132 137 a 259 240 250 a
8-8-8 143 134 139 a 278 217 248 a
12-8-8 145 138 142 a 264 222 243 3
16-8-8 156 130 143 a 273 211 242 a
Av. (A) 138 130 249 a 208 b

F-test (A) ns *

F-test (B) * o

F-test (AxB) ns ns

CV (A) (%) 7.5 5.9

CV (B) (%) 9.1 12.6

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

*: Significant at 5% level, ** : Significant at 1% level , ns : Not significant

Table 5 Height (cm) of cassava by various nitrogen at 8 and 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2017/2018)

Nitrogen (B) 8 months Av. 12 months Av.
(kg N-P,05-K,0O/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 196 200 198 b 197 200 199 b
4-8-8 287 264 275 a 294 270 282 a
8-8-8 291 244 268 a 289 255 272 a
12-8-8 289 240 265 a 306 248 277 a
16-8-8 292 240 266 a 303 251 277 a
Av. (A) 271 a 238 b 278 a 245 b

F-test (A) * *

F-test (B) ** o




F-test (AxB) ns ns
CV (A) (%) 5.7 4.5
CV (B) (%) 8.4 13.7

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

* . Significant at 5% level, ns : Not significant
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Tul 2560 n1snevaussveslosifududdonuddudvzvds nuinfinau

wananeiuegaditeddgynieada lneugszees 11 iesi@udulaganinnensmans 50 (26.4

way 21.4 Wosdws) drunsladelulasiau fudzwadbnvesidududsliunnssiuegadidudfey

o

meadAtunssuIsnlalddelulasiau (Table 7)

U 2561 mnavausswsalasiduduimaiugdudiuzngs nuinlianuuwansig

[y

fuegafiiadAgynneada wwdeadul 2560 lnefiugssees 11 desdududganinnunsenans

50 (27.1 waz 24.9Wesiwud) drunisladelulasiaundnsndie dudiveznddmdasiduiudly

Y [ aa v

wansineiuegnalidedAgnisadanunssuisnlilddelulnsiau (Table 7)



ARTRTII
Tul 2560 war 2561 Msnovausawandnlwanuguazdnslelulasiau
wudtbdanuuwandisegrelidedrAgynieadia lnewusssees 11 duwildulinandaudeaanda

WNuASANERS 50 (Table 8)

Table 6 Fresh Yield (kg/rai) of cassava by various nitrogen at 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Nitrogen (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 3,406 3,366 3,386 b 3,095 2,995 3,045 b
4-8-8 4,370 4,200 4,285 a 3,829 3,619 3,724 a
8-8-8 4,170 4,670 4,420 a 3,657 3,617 3,637 a
12-8-8 4,800 4,000 4,400 a 3,848 3,343 3,595 a
16-8-8 4,370 4,270 4,320 a 3,515 3,924 3,719 a
Av. (A) 4,223 4,101 3,589 3,499

F-test (A) ns ns

F-test (B) * *

F-test (AxB) ns ns

CV (A) (%) 11.5 10.6

CV (B) (%) 14.2 9.6

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

* . Significant at 5% level, ns : Not significant

Table 7 Starch Content (%) of cassava by various nitrogen at 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Nitrogen (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 20.6 26.8 23.7 25.1 27.5 26.3
4-8-8 20.4 26.7 23.6 24.9 27.2 26.1
8-8-8 20.9 27.0 24.0 25.6 27.1 26.3




12-8-8 23.8 25.0 24.4 24.6 26.6 25.6
16-8-8 21.3 26.5 23.9 24.4 27.1 25.7
Av. (A) 214 b 26.4 a 249 b 27.1 a

F-test (A) o *

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 7.8 3.1

CV (B) (%) 8.4 3.4

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

* . Significant at 5% level, ** : Significant at 1% level , ns : Not significant

Table 8 Starch Yield (kg/rai) of cassava by various nitrogen at 12 months after planting in
Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Nitrogen (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,05-K,0/rai) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 1,214 1,428 1,321 1,042 914 978
4-8-8 1,235 1,464 1,350 864 934 899
8-8-8 1,342 1,498 1,420 858 948 903
12-8-8 1,172 1,360 1,266 851 891 871
16-8-8 1,286 1,188 1,237 857 1,064 960
Av. (A) 1,250 1,388 894 950

F-test (A) ns ns

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 7.8 134

CV (B) (%) 8.4 13.0

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT, ns : Not

significant



8.1.3 nandnwaznisnovauawiensltdelulasauvesiud s nas

[
[ s

nsUgniiudlendans 2 Wud Ae fudinunsaans 50 waeugszeas 11 wudl

Tikandnian iwandaiuegaiideddgniada nelul 2560 fuginuwnsmans 50 Tinandni

o

v 6 s

anRdeaean 4,223 uariugszees 11 Favinandnvidaniade 4,101 Alansusels uazlul 2561 ug

9 9
[

WNWASAERAS 50 Iﬁwamamﬁaamaﬁaqqq@ 3,589 uarugsseas 11 Felinananiianiady 3,499
Alansusials (Table 6)

nsnevauasiedlulnsiauresivdUsnaniuginunsaans 50 (U 2560) wuin
msliglulnsauiinadenandninanvesiudiznda Ae mslidelulasiou 12 Alandu N dels 3
Iﬁwawamﬁaamqqqma?a 4,800 Alansusials lnawdesdunislddelulasiau 4, 8 was 16 Alansu N
sels wiupndrsmaairegredidodidyfunshilidelulnsauddinaninianaionan 3,406
AlanSusials (Table 9 and Figure 1) d@ulul 2561 wuiinisnevauewedelulasiauvesiy
dusndaiuginuasmans 50 duwaltuduiediul 2560 lnanslddelulasiau 12 Alansu N sals
Felinandniiangsgande 3,848 Alansudels Tndidsstunsldelulnsiou 4, 8 uaz 16 Alan3u N
dels wiuandrmaadfegedidedidyfunishilivelulanauddinandnianadonan 3,095
Alansumals (Table 9 and Figure 2)

dwsunisnevauewedululasiauvesiudiUsndaiugsvess 11 (U 2560)
wu1 MslddelulasiauiinadenandnianveiudiUznds A n1slddelulagiau 8 Alansu N sals
G?i'ﬂﬁmawﬁmﬁmmqaq@l,aﬁla 4,670 Alansusials IndiAsadunisladelulasiau 4, 12 uag 16 Alansy
N siols udupndnamsaiegeliddfyfunslilidelulasoudsinandaimaniadoman 3,366
Alansusials (Table 10 and Figure 1) wsilwl 2561 wudn Mslddelulasiauiinasenaniniianyos

s

fudUendaiugszees 11 Ao nslddelulasiau 16 Alansu N sals Jalvinandnviiangsgaiade

9

3,942 Alansusials InaAssiunislddelulasiau 4, 8 way 12 Alansu N sols wawnne1m9ada

pgrafidedrAniunsidlddelulasauidvnandnianadedian 2,995 Alansusals (Table 10

and Figure 2)

Table 9 Fresh Yield (kg/rai) of cassava variety Kasetsart 50 by various nitrogen in Wang Hai

series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Applied N Fresh Yield (kg/rai)  Yield increase Fresh Yield (kg/rai)  Yield increase
(kg N/rai) in 2016/2017 (%) in 2017/2018 (%)
0 3,406 b - 3,095 b -




4 4,370 a 22.1 3,829 a 19.2

8 4,170 a 18.3 3,657 a 15.8
12 4,800 a 29.0 3,848 a 19.6
16 4,370 a 22.1 3,515 a 11.9
CV. (%) 14.2 9.6

Yield (kg/rai}

Table 10 Fresh Yield (kg/rai) of cassava variety Rayong 11 by various nitrogen in Wang Hai
series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Applied N Fresh Yield (kg/rai)  Yield increase Fresh Yield (kg/rai)  Yield increase

(kg N/rai) in 2016/2017 (%) in 2017/2018 (%)
0 3,366 b - 2,995 b -
a4 4,200 a 19.9 3,619 a 17.2
8 4,670 a 27.9 3,617 a 17.2
12 4,000 a 15.9 3,343 a 10.4
16 4,270 a 21.2 3,942 a 23.7
CV. (%) 14.2 9.6
Kasetsart 50 Rayongl1
6,000 6,000
5,000 5,000
2,000 ﬁ’ ’:g 2,000 .
3,000 $ y =-8.761% + 213.1x + 3406 < 3.000 4 y =-10.12¢ + 221 7x + 3366
2,000 RZz =0.788 E 2,000 Rz = 0.676
1,000 1,000
0 0
0 q 8 12 16 20 0 q 8 12 16 20
N application rate (ke N/rai} N application rate (kg N/rai}

Figure 1 Response of cassava to nitrogen fertilizer in in Wang Hai series at Nakhon Sawan

Province (rainy season 2016/2017)



Yield (kg/rai}

Kasetsart 50 Rayongl1

5,000 5,000
4,000 4,000
g * .
3,000 4 S 3.000 ¢
y =-7.906x2 + 163x + 3095 < y= -1.580% + 94.55x + 2995
2,000 T 2000
R2=0.772 E Rz =0.452

1,000 1,000

0 0

0 qa 8 12 16 20 0 q 8 12 16 20
N application rate (ke N/rai} N application rate (ke N/rai}

Figure 2 Response of cassava to nitrogen fertilizer in Wang Hai series at Nakhon Sawan

Province (rainy season 2017/2018)

8.1.4 mIgaldsnemsvesdiudivzmes

n1sanldsinemisvesiudrusnddlasiaions 2 U ludiuvesdu wuin du

s

dUsnane 2 Wug Ae fuginunsmans 50 uwasiudseued 11 dusuanisgaldlulasiau veavlesa

3 9 9

wazlnunadeon liunnssiuegralideddgnieads waznislddelulasiaundnsisieg Ysunmnis

o

anldlulasiau weavlesa uaglnuna@eu luunndeiusegdidedidgynieads wWuikeaiu (Table

11)

¥
[V Y]

Tuduvatly wud fuduendena 2 g SUsinanisgeldlulasiau Weanesa
= 1 1 (% 1 o o w aa ! |+ gy ! o Y e
waglnunaden lduandaiuegredlidedidynieada winisladelulasaundnsnieg ilisunn

nsanldlulasunaglnunadeuunnseiuegadideddgnieaia nenslddelulasiaundnm 16

a

Alansu N sials TUsunaumsgeldlulasiauiaslnunadouaiogen (Table 12)

Tudrwveanit wudr mslddelulasiaundneineg dUinanisaaldlulasiau

o o a

Woaneda warlnuvnaen Liwnndaiuegadidedfyniada uiuSuiunisaaldlnunadeuly 2
Wug wansnsiuegadideddyneats lneiugszees 11 dusununsaaldlnunaideuggn vy
3.51 Alansu K0 sials uasiuginunsmans 50 wiriu 2.57 Alandu K0 sials (Table 13)

ludiuveeiy wudi Sudivendans 2 Wug 1Usuumsgaldlulasiau uway

[y a 1 1

Inunaon isnansiuegslidedAgnieana uausinansanesaludiuvesidud Uz nasiug

3

nuRsenans 50 dusunagandniugszeed 11 egrailtedrAyvneadia (1.09 wag 1.03 Alansu P,Os

sols mudau) dmsunmisladelulasiaundnsisiieg vilivsununisgaldveanesauaslnunaidey

o w a

LiunnsnsiuegnadidedAynisadauwinislalelulasiaundnssieg silivsnanisgaldlulasiau



wanenuegaiitudAyneada lenislddelulasiaundnst 16 Alansu N sels JUSuunsgald

lulasiaugegn (5.8 Alansu N sials) (Table 14)

Table 11 Nutrients uptake by 12 months in the stem of cassava in Wang Hai series at

Nakhon Sawan Province during 2016/2017- 2017/2018

Nitrogen (B) N Av. P,Os Av. K,O Av.
(kg N-P,Os-K,O/rai) KU50 RY11  (B) | KUS0 RYil  (B) | KUSO RYil  (B)
0-8-8 4.88 5.01 4.95 1.92 1.17 1.55 5.69 6.91 6.30
4-8-8 6.95 6.39 6.67 1.83 1.32 1.57 7.92 6.31 7.12
8-8-8 534  6.34 5.84 2.03 1.42 1.73 5.51 8.52 7.02
12-8-8 6.88  5.98 6.43 2.25 1.15 1.70 7.13 7.16 7.15
16-8-8 9.00 556 7.78 1.95 0.98 1.47 8.43 6.37 7.40
Av. (A) 6.61 6.06 2.00 1.21 6.94 7.05

F-test (A) ns ns ns

F-test (B) ns ns ns

F-test (AxB) ns ns ns

CV (A) (%) 25.0 37.6 10.4

CV (B) (%) 23.8 20.0 214

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

ns : Not significant

Table 12 Nutrients uptake by 12 months in the leaf of cassava in Wang Hai series at Nakhon

Sawan Province during 2016/2017- 2017/2018

Nitrogen (B) N Av. P,Os Av. K,O Av.

(kg N-P,05-K,O/rai)  KU50  RY11 (B) KU50 RY11 (B) | KU50  RY11 (B)

0-8-8 12.18 1323 1270c | 0.85 0.88 0.87| 3.65 311la 338c
4-8-8 16.72 14.61 15.66 bc | 0.89 1.01 095 | 507 321a 414ab
8-8-8 1471 1580 15.26 bc | 0.91 099 095| 416 373a 3.95bc
12-8-8 19.86 16.04 1795ab | 1.11 1.01 1.06 | 549 362a 456ab
16-8-8 2270 1729 20.00a | 1.30 1.05 1.18 ] 729 361a 545a




Av. (A) 17.23 15.39 1.01  0.99 5.13 3.46
F-test (A) ns ns ns
F-test (B) * ns **
F-test (AxB) ns ns ns
CV (A) (%) 19.6 30.1 36.9
CV (B) (%) 334 18.6 19.5

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

* . Significant at 5% level, ** : Significant at 1% level , ns : Not significant

Table 13 Nutrients uptake by 12 months in the stalk of cassava in Wang Hai series at

Nakhon

Sawan Province during 2016/2017- 2017/2018

Nitrogen (B) N Av. P,0s Av. K,0 Av.
(kg N-P,05-K,O/rai)  KU50  RY11 (B) KU50 RY11 (B) KU50 RY11 (B)
0-8-8 3.00 3.08 3.04 | 0.64 0.49 0.56 2.45 3.63 3.04
4-8-8 3.69 351 3.60 | 0.64 0.48 0.56 2.71 3.34 3.03
8-8-8 293 371 3.32 | 0.65 0.49 0.57 1.98 3.71 2.85
12-8-8 384 4.06 395 | 0.67 0.53 0.60 2.74 3.77 3.25
16-8-8 450  3.69 4.09 | 0.66 0.41 0.54 2.99 3.10 3.05
Av. (A) 3.59 361 0.65 0.48 257Tb 351a

F-test (A) ns ns *

F-test (B) ns ns ns

F-test (AxB) ns ns ns

CV (A) (%) 22.5 29.0 16.7

CV (B) (%) 42.8 15.8 13.3

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

*: Significant at 5% level, ns : Not significant



Table 14 Nutrients uptake by 12 months in the root of cassava in Wang Hai series at Nakhon

Sawan Province during 2016/2017- 2017/2018

Nitrogen (B) N Av. P,Os Av. K,O Av.
(kg N-P,Os-K,O/rai) KU50 RY11  (B) | KU50 RY1l  (B) | KU50 RY1l  (B)
0-8-8 4.01 451 426b 1.32 1.05 1.18 | 10.68 9.65 10.17
4-8-8 4.25 495 460b 0.95 1.06 1.01 8.17 9.72 8.94
8-8-8 4.17 529 473b 1.09 1.04 1.07 8.15 10.09 9.12
12-8-8 4.62 530 496Db 1.04 0.97 1.01 9.38 9.17 9.28
16-8-8 620 540 580a 1.07 1.00 1.03 8.70 10.05 9.37
Av. (A) 4.65 5.09 1.09a 1.03b 9.02 9.74

F-test (A) ns * ns

F-test (B) ** ns ns

F-test (AxB) ns ns ns

CV (A) (%) 20.8 3.1 5.6

CV (B) (%) 12.0 19.7 19.7

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

*: Significant at 5% level, ** : Significant at 1% level , ns : Not significant

8.1.5 Usgansnmmsldsinlulasiauvesiud s nas

nsUssliudszdnsnmnisidlulasiulude anunsadssdiulaan Yssangnm

N13E519NaNaR (agronomic efficiency) WinUszansnnnandn (yield efficiency) Uss@ndninnis

Anl¥51981111591n Y8 (apparent recovery efficiency) kag UsEaNSAINAITATINHANENT AT

(agrophysiological efficiency) (Fageria et al,,1997) wui1 SiudrUsuaesiuginuaseans 50 4

Usgdnsamnsldlulasauiieadmaningean 183.5 AlanSunandnseilandy N leoldle

Tulpsiauludng 4 Alansu N sals uazseansammsldlulasiauavanaadielddelulnsauiugu

(Table 15)

drududiendaiugizees 11 dusednSamnislilulasauieasanandngsan 156.0

Alansunandnsienlansu N Welddelulasaulugns 4 kg N sials wuheaduiuginuasaans 50

wisgdnsamnisidlulasiauiieainmanindign 29.0 Alanfunandasdeilansy N ielddy



Tulnsiauludng 12 ke N siols (Table 15) Fsaziuldindudzndaiugszees 11 SUszdndam

nsldlulasiausniniuginunsenans 50

Table 15 Nitrogen use efficiency (NUE) for cassava in Wang Hai series at Nakhon Sawan

Province
Applied N Yield N uptake* AUE* APUE* ARE*
(kg N/rai) (kg/rai) (kg/rai) (kg/rai) (kg/rai) (%)
Kasetsart 50
0 3,095 4.0 - - -
il 3,829 a3 183.5 3,058 6.0
8 3,657 4.2 70.3 3,513 2.0
12 3,348 4.6 62.8 1,234 5.1
16 3,515 6.2 26.3 192 13.7
Rayongl1
0 2,995 a.5 - -
a4 3,619 5.0 156.0 1,418 11.0
8 3,617 53 77.8 797 9.8
12 3,343 53 29.0 441 6.6
16 3,942 5.4 58.1 1,044 5.6

Note : * Calculated from dry weight
AUE, agronomic efficiency = (yield N — yield No)/N¢ applied
APUE, agrophysiological efficiency = (yield N — yield No)/( N uptake N - N uptake No)
ARE, apparent nitrogen recovery = ( N uptake N - N uptake No)/ N¢ applied x 100

8.1.6 mamammumamwyﬁﬂ

INNTIATIFRRARBULNUAINNTTAMUNTIEJelulasinuvedudlevdsany

L% I3

Wugnrmimenandauazileas lunquansiudumied-Aumies yaiuiiles 1wl 2560 (Table 16)
wud dudrvendaiuginunsetans 50 Wealdleludnsi 12-8-8 Alandu N-P,OsK,0 dals Ti
HARDUWNUANAILANITANUNINTGR drududivsndaiugssees 11 nslddenlinanausnuduan

LANTTAINU Aofisnsn 8-8-8 Alansu N-P,0-K,0 sals d@ulud 2561 (Table 17) WU sfudUzwas



WU uATAIENT 50 Lﬁ@lﬁﬂﬁiué’mn 4-8-8 Alanu N-P,05-K0 sials TinanauwnuAuAILAnIg
amuanfian uisfudendniugszees 11 msladelulasauidamanag Inaneuunuliduaun
RSV,

PNuaNINAaY iUl fudzndniugszees 11 imseevauewolelulasiauly

8n31 8 Alansu N sials Bansladeludninding1n danuduaiuinisamuunign

Table 16 Economic return analysis of nitrogen fertilizer application for cassava in rainy

season 2016/2017

Fertilizer applied Grain yield  Increase Yieid Gross returns  Expenditure VCR
(kg N-P,05-K,O/rai) (kg/rai) (%) (Bath/rai) on fertilizer
(Bath/rai)

Kasetsart 50

0-8-8 3,406

4-8-8 4,370 22.1 1,832 670 2.7
8-8-8 4,170 18.3 1,452 814 1.8
12-8-8 4,800 29.0 2,649 958 2.8
16-8-8 4,370 22.1 1,832 1,086 1.7
Rayongl1

0-8-8 3,366

4-8-8 4,200 19.9 1,585 670 2.4
8-8-8 4,670 279 2,478 814 3.0
12-8-8 4,000 15.9 1,205 958 1.3
16-8-8 4,270 21.2 1,718 1,086 1.6

Fertilizer price: 46-0-0 (16 baht/kg K) 18-46-0 (23 baht/kg N-P,0s) and 0-0-60 (19 baht/kg K,O)
Yield price: 1.9 baht/kg



Table 17 Economic return analysis of nitrogen fertilizer application for cassava in rainy

season 2017/2018

Fertilizer applied Grain yield Increase Yieid  Gross returns  Expenditure VCR
(kg N-P,05-K,O/rai) (kg/rai) (%) (Bath/rai) on fertilizer
(Bath/rai)

Kasetsart 50

0-8-8 3,095

4-8-8 3,829 19.2 1,395 670 2.1
8-8-8 3,657 15.8 1,068 814 1.3
12-8-8 3,848 19.6 1,431 958 1.5
16-8-8 3,515 11.9 798 1,086 0.7
Rayongl1

0-8-8 2,995

4-8-8 3,619 17.2 1,186 670 1.8
8-8-8 3,617 17.2 1,182 814 1.5
12-8-8 3,343 10.4 661 958 0.7
16-8-8 3,924 23.7 1,799 1,086 1.7

Fertilizer price: 46-0-0 (16 baht/kg K) 18-46-0 (23 baht/kg N-P,0s) and 0-0-60 (19 baht/kg K,O)
Yield price: 1.9 baht/kg

8.2 Anwin1snauauasdadelnunvvasiudiuznag
8.2.1 mstasivlnvoiudUsnds
Tud 2560 mstasiiulamefuaugsvesiiudzndadiony 4 6 uas 8 1oy
wui1 n1sneuaueionsldeTnunavosiudzndis 2 wug Iaugdldunndisfuagied

WodAgyneadd Ineiudinunsmans 50 Suudldulvinnugawnnniiugszees 11 uaznslddaln
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dl U ! U o o b4 1 ! L 1 a @ o o aa o Qdd‘ I I+
wnednswiney dudvenaslianuaslivanseiuegredidudAyneainnunssdsnldladelnwny
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WuLReaiu (Table 18 and 19) dvuanugwesiudivsndsniongiiuiies wuidi dudruendanug

o

)

NRIANEns 50 wazdiudilgndeiugszens 11 Insasaiulamenuaugslivnnsineiuegied

WodrAgyneadd usnisladelnunyndnsisineg Wanugevesiudenduade 215-222 wudiluns

o w [y

wANAnsadAegalivudAgyiunssaIsNliladelnuny (Table 19)



Table 18 Height (cm) of cassava by various potassium at 4 and 6 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017)

Potassium (B) 4 months Av. 6 months Av.
(kg N-P,05-K,0/rai) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 162 138 150 176 161 169
8-8-4 153 136 144 178 169 174
8-8-8 158 130 144 190 166 178
8-8-12 169 132 150 190 166 178
8-8-16 157 137 147 181 167 174
Av. (A) 160 135 183 166

F-test (A) ns ns

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 9.2 8.5

CV (B) (%) 6.0 3.8

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

ns : Not significant

Table 19 Height (cm) of cassava by various potassium at 8 and 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017)

Potassium (B) 8 months Av. 12 months Av.
(kg N-P,05-K,0O/rai) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 180 171 176 202 201 201 b
8-8-4 186 177 182 209 208 219 a
8-8-8 199 179 189 230 199 215 a
8-8-12 197 176 187 238 206 222 a
8-8-16 194 171 183 234 205 219 a
Av. (A) 191 175 227 204

F-test (A) ns ns




F-test (B) ns *

F-test (AxB) ns ns
CV (A) (%) 9.5 8.5
CV (B) (%) 7.1 6.6

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

*: Significant at 5% level, ns : Not significant

U 2561 MsasgulamenuanugesiudUznaeiiony 4 lnow Uil NIRBUEUDS

son1slielnuny Sudrendais 2 suflfaugdiwnndatuediitoddynisada Tnowug
inwaseans 50 Sunlihilinnugannninfusszees 11 uaznslatelnunansngeiieg iemugs
yosfuduzvdshiunnsstussiiffod dymaainfunssaisnlladelnuwmy (Table 20)
mnugsvessiudendaiieny 6, 8 ey wagitengiiuiier wuin ffuddzndana 2 Wug
Iaugawananiueg1aitudAyn1eada Ineiudinunsenans 50 iaugainnitiugszeess 11

win1sladelnunyndnsidieg Waiugeesiudvsndslivnnasiuegreiided Ay nisadsnu

n35a5ilailatelnuny (Table 20 and 21)

Table 20 Height (cm) of cassava by various potassium at 4 and 6 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2017/2018)

Potassium (B) 4 months Av. 6 months Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 120 117 119 237 179 228
8-8-4 137 128 133 249 200 225
8-8-8 142 129 134 227 219 223
8-8-12 143 135 139 271 195 233
8-8-16 141 130 136 284 219 232
Av. (A) 137 128 254 a 202 b

F-test (A) ns *x

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 8.5 8.5




CV (B) (%) 10.6 3.8

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

** . Significant at 1% level , ns : Not significant

Table 21 Height (cm) of cassava by various potassium at 8 and 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2017/2018)

Potassium (B) 8 months Av. 12 months Av.
(kg N-P,05-K,0O/rai) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 260 245 253 270 256 263
8-8-4 270 227 249 291 237 264
8-8-8 255 247 251 266 259 263
8-8-12 296 223 260 303 238 270
8-8-16 301 208 254 312 219 266
Av. (A) 276 a 230 b 288 a 242 b

F-test (A) o *

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 6.2 6.2

CV (B) (%) 13.6 12.0

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

*: Significant at 5% level, ** : Significant at 1% level , ns : Not significant

8.2.2 HandnuazeAUsEnoUNaNanvasiudUznas
HANGRYER
Aufemandniieny 12 weu Tud 2560 n1snevausssienislddelnuny wuin

fudenaans 2 fuglinandnliwanaiuegrelideddyneata udiudvendsiuginunseans

50 fuwdldulvinandnasndiiusszees 11 lnelvinandnaie 4,610 wag 4,300 Alansudals

CY

Mua1eu waznslddelnunundnsningg dudrsnddlvinandaldunnaeiuegaiideda

[y

UNNADR

o

funssuAsiilaildtelnuny (Table 22)



dmsulud 2561 nud Sudrendots 2 Wuslinandaliuandstuogied
e iquaﬁﬁ iUl 2560 winsladelnunvisngeeg sudsndslinandnuaninaiu
Synsadatunssudsldladelnunmy lnonsladelnuneiisns 12 Alansu K0 siols 1o
g 4,304 Alansusials (Table 22)

wWoasidusuds

Tul 2560 n1snovaussveulasidudulsdonugiudiuznda wuinfiniy
wans1fuedeflifeddgyvieadn lneiugszees 11 Wivesiudulaaininnuasmans 50 (25.5
uay 205 Wedidud) daumslddelnunvisnseingg sudevddivesidududaliunnsiisiuogid

tfuddymsadftunssuisilaladelnuny (Table 23)

U 2561 nsmeuausswetUasidududmoiudiuduznas nuinfianuunnaig
fuegndfidudrdgmieada wwheiul 2560 lneiugszees 11 Tidesiduduwliaininnunseans
50 (27.1 wae 24.9 Wodidus) drunsladelnuneiidnsangg sudvsvddlivesidududliunnsing
fusgnadifedfynsatidunssisilaladelnuny (Table 23)

AGLGIIRIN

Tud 2560 wag 2561 NMsnevausswawmandnwtidaiuguardnsdolnuney
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50 (Table 24)

Table 22 Fresh Yield (kg/rai) of cassava by various potassium at 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Potassium (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 5,000 4,200 4,600 3,533 3,638 3,586 b
8-8-4 4,770 4,570 4,670 4,033 4,148 4,091 a
8-8-8 4,330 3,730 4,030 4,271 4,014 4,143 a
8-8-12 4,430 4,300 4,370 4,512 4,095 4,304 a
8-8-16 4,530 4,700 4,620 4,138 3,910 4,024 a
Av. (A) 4,610 4,300 4,097 3,961

F-test (A) ns ns

F-test (B) ns *x




F-test (AxB)
CV (A) (%)
CV (B) (%)

ns
18.5
12.9

ns

28.7

6.9

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

* . Significant at 5% level, ** : Significant at 1% level , ns : Not significant

Table 23 Starch Content (%) of cassava by various potassium at 12 months after planting in

Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Potassium (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,Os-K,O/rai)  KU50 RY11 (B) KU50 RY11 (B)
8-8-0 20.2 25.8 23.0 24.4 26.8 25.6
8-8-4 21.9 25.2 23.5 23.1 27.0 25.0
8-8-8 19.9 25.9 23.0 24.0 26.8 254
8-8-12 19.2 25.0 22.1 22.8 26.6 24.7
8-8-16 21.1 25.6 23.4 23.7 27.3 25.5
Av. (A) 20.5b 255 a 236 b 26.9 a

F-test (A) ns *

F-test (B) ** ns

F-test (AxB) ns ns

CV (A) (%) 4.9 4.9

CV (B) (%) 35 3.5

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

*: Significant at 5% level, ** : Significant at 1% level , ns : Not significant



Table 24 Starch Yield (kg/rai) of cassava by various potassium at 12 months after planting in
Wang Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Potassium (B) 2016/2017 Av. 2017/2018 Av.
(kg N-P,05-K,O/rai) KU50 RY11 (8) KU50 RY11 (B)
8-8-0 1,010 1,086 1,048 960 1,113 1,036
8-8-4 1,041 1,146 1,093 941 971 956
8-8-8 867 963 915 964 1,131 1,048
8-8-12 850 1,072 961 906 1,095 1,001
8-8-16 954 1,209 1,081 911 1,063 987
Av. (A) 944 1,095 937 1,075

F-test (A) ns ns

F-test (B) ns ns

F-test (AxB) ns ns

CV (A) (%) 17.0 27.2

CV (B) (%) 12.0 11.8

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

ns : Not significant

8.2.3 nandnuarnsnavauswion1slddelnunyveivdsnds

[
[

nsUgniiudUenaans 2 wug Ae fudinunsaans 50 waeugszeas 11 wuil

v o W a

Winandnvianliunnisiuegredideddgynieadia lnglul 2560 Wuginuasenans 50 Tinandniia

o

anadeasan 4,610 waziudszees 11 Felvinandnvianiade 4,300 Alansusels uaslul 2561 g
NYASAENS 50 inandnianiadugegn 4,097 waviudssead 11 Flvinandnidanade 3,961

Alansusals (Table 22)

] v o &

nsnauaveasredelnunyvesivdusrasiuginunsenans 50 lul 2560 wui
v v s s

nsladelnunylifinasonandnianvasiudusndmiuginunsmans 50 Inenslddalnunydns

)

0, 4, 8, 12 wag 16 Alansu KO sals Winandalnafesiu waznisldlddelnunelinandniian

5

g9an (Table 25 and Figure 3) dulul 2561 Uu nsnevaussredelnunyvauiudrusnasiug

]

1 1 Y + a 1 a Y LY o v A Y+ (%
nwasAans 50 wudn mMslddelnunsinadenandnimanvesivdUesnds fn nslddelnunydns

12 Alansu K0 sials galvinandnianasaniade 4,512 Alansusals IndlAgadunislddelnuny 4,



[y

8 uag 16 Alan3u KO sals wiwansniuegedidudAgnsadiiunisldlidelnunedalvinandni
andunngn 3,533 Alansumals (Table 25 and Figure 4)
nsnevauawiolelnunyvasiudisndaiugsseas 11 Tud 2560 wuin n1sld

v 6

JelnunylifinasenandnianvesiudUsndmiugszens 11 wWueanuiuginunsenans 50 g
nslidelnunednsn 0, 4, 8, 12 wag 16 Alaniu K0 sals inandnlndifeiu waznislddalnunsy
m51 8 Nlansu K0 fols Iﬁmawﬁmﬁaamaﬁ'wﬁq@ 3,730 Alansurels (Table 26 and Figure 3)
dwlud 2561 tu manevauswielsTnunsesiudUsndniusszens 11 nud1 mslddelnumeiing
sonandnanvesiudUyvds Ae mslidelnunedng 4 Alanu K,0 dels ddlvinandniiangsgn
\ade 4,148 Alansusiels Tnaeatunislddelnunydnst 8, 12 uay 16 Alansu KO sols us

wansinansadfegrealiedAndunmsldlddelnwnedlinaninianaioan 3,638 Alansusials

(Table 26 and Figure 4)

Table 25 Fresh Yield (kg/rai) of cassava variety Kasetsart 50 by various potassium in Wang

Hai series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Applied K Fresh Yield (kg/rai)  Yield increase  Fresh Yield (kg/rai)  Yield increase

(kg K,O/rai) in 2016/2017 (%) in 2017/2018 (%)
0 5,000 - 3,533 b -
4 4,770 -4.8 4,033 a 12.4
8 4,330 -155 4,271 a 17.3
12 4,430 -12.9 4,512 a 21.7
16 4,530 -10.4 4,138 a 14.6
CV. (%) 12.9 6.9

Table 26 Fresh Yield (kg/rai) of cassava variety Rayong 11 by various potassium in Wang Hai
series at Nakhon Sawan Province (rainy season 2016/2017 and 2017/2018)

Applied K Fresh Yield (kg/rai)  Yield increase  Fresh Yield (kg/rai)  Yield increase

(kg K,O/rai) in 2016/2017 (%) in 2017/2018 (%)
0 4,200 - 3,638 b -
4 4,570 8.1 4,148 a 12.3

8 3,730 -12.6 4,014 a 9.4
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Figure 3 Response of cassava to potassium fertilizer in in Wang Hai series at Nakhon Sawan
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Figure 4 Response of cassava to potassium fertilizer in Wang Hai series at Nakhon Sawan

Province (rainy season 2017/2018)



8.2.4 m3paldsneImsveiudUsna
n13galisinemisvesdudilendlaiaions 2 U ludiuvesiu wudn du

o 3

dugndats 2 fWus Ao Wusinumsmans 50 uasiudsrees 11 TUiinunisgaldlulasiau veaveta
uazlnunaden liunndnsiuegnaiifodfamnaada wagnslitelnuneisngeeg Uiinamagald
lulnsiau Weawesa uazlnuvadenlululiunnsnsiusgralidudAgnans wuheadu (Table 27)

Tudauvadly wudh dudendais 2 wus fuinumsgeldlulazau eanasa
wazlnunadeon liunndnstuegnadifodifaynaan wagmslatelnumeisnee Usinamsgeld

[ 1 o w a

lulnsiau veanesa waslnunaloy liwand1siuegradideddgyvieada wausuiunisgaly
lulnsiau Weanesa waslnunaden JUfduiusiuseninaiuguaznislddelnuny n1slddu
dlgndaiuginuasaans 50 Taudude 0-16 Alanu KO sels Tududignds TUsunansgald
lulasiau Weoaesa uaglnuna@eon iuanansiusgredidedAgnieand wagliunnansiunslaiu
dgndniudszees 11 Sfunmshladelnune lunssudsiladelnumy §vs1 16 Alandu KO sl
fugszees 11 fUunumsgaldlulasiau weaveda warlnunaiFos san (Table 28)
Tudmveuni wuin msladelnunsiisniwineg fuduunisgeldlulnsiau
Woarlesa wavlnunadeoy liunnseiueg1alitedAynieads wivsuiunsgaldlnuadenly 2
Wug wanssiuegedideddynieada lngwugssees 11 IUsunansgaldinwnadeugegn vty
3.06 Alansu K0 sols uagiiuginunsaans 50 wiriu 1.99 Alansu K0 sels (Table 29)
Tudauvosia wudn s 2 Wug duuanisgaldlulnsiau weareta wax
TnunaiBen liunndnstuogidoddymeada waznslddolnunsiisnssineg USuunisgald

Tulnsiau Weanesa wazlwuna@ey Tuiidud1Usnds uansedusgrslidodrAgn1eada

WAy (Table 30)

Table 27 Nutrients uptake by 12 months in the stem of cassava in Wang Hai series at

Nakhon Sawan Province during 2016/2017- 2017/2018

Potassium (B) N Av. P,Os Av. K,O Av.
(kg N-P,O5-K,O/rai)  KU50  RY11 (B) KU50 RY11 (B) KU50 RY11 (B)

8-8-0 4.78 6.68 5.73 1.48 1.47 1.48 | 4.66 5.89 5.28
8-8-4 7.07 6.25 6.66 1.68 1.02 1.35 | 5.68 531 5.50
8-8-8 a.27 6.34 531 1.52 1.33 1.43 | 4.65 6.08 537
8-8-12 6.12 4.29 5.20 1.40 1.36 1.38 | 6.04 5.60 5.82




8-8-16 6.74 3.35 5.04 1.43 0.90 1.17 6.09 4.29 5.19
Av. (A) 5.80 5.38 1.50 1.22 5.42 5.44

F-test (A) ns ns ns

F-test (B) ns ns ns

F-test (AxB) ns ns ns

CV (A) (%) 41.4 21.7 27.0

CV (B) (%) 31.4 27.7 37.0

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

ns : Not significant

Table 28 Nutrients uptake by 12 months in the leaf of cassava in Wang Hai series at Nakhon

Sawan Province during 2016/2017- 2017/2018

Potassium (B) N Av. P,Os Av. K,O Av.
(kg N-P,05-K,O/rai) KU50 RY11 (B) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 13.79 a 20.69 a 1724 | 0.71a 145a 1.08 3.06 b 4.24 a 3.65
8-8-4 18.28 a 13.08 bc 1568 | 1.05a 081b 093 | 4.14ab 262b 3.38
8-8-8 13.79a 1847ab 1613 | 083a 125a 104 | 39 ab 3.71ab 384
8-8-12 1759 a 1534 abc 1647 | 099a 1.16ab 1.07 490 a 344 ab  4.17
8-8-16 18.72 a 10.74 ¢ 1473 | 1.10a 078b 094 | 485a 238b  3.62
Av. (A) 16.43 15.66 0.93 1.09 4.18 3.28

F-test (A) ns ns ns

F-test (B) ns ns ns

F-test (AxB) ** ** *

CV (A) (%) 352 38.1 32.0

CV (B) (%) 20.7 21.6 22.5

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

*: Significant at 5% level, ** : Significant at 1% level , ns : Not significant



Table 29 Nutrients uptake by 12 months in the stalk of cassava in Wang Hai series at

Nakhon

Sawan Province during 2016/2017- 2017/2018

Potassium (B) N Av. P,Os Av. K,0 Av.
(kg N-P,05-K,O/rai)  KU50 RY11 B) KU50 RY11 (B) KU50 RY11 (B)
8-8-0 287a 4.75a 381 | 0.60 0.76 0.68 1.66 2.99 2.33
8-8-4 339a 369b 354 | 0.75 0.59 0.67 2.02 2.78 2.40
8-8-8 272a 392ab 332 | 062 0.61 0.62 2.30 3.53 2.92
8-8-12 314a 318bc 316 | 0.58 0.68 0.63 2.00 3.45 2.73
8-8-16 3.10a 253c 2.81 0.55 0.45 0.50 1.97 2.55 2.55
Av. (A) 3.04 3.61 0.62 0.62 1.99b 3.06a

F-test (A) ns ns *

F-test (B) ns ns ns

F-test (AxB) * ns ns

CV (A) (%) 41.3 16.3 25.1

CV (B) (%) 171 17.6 23.0

Remark : KU = Kasetsart 50, RY11 = Rayong 11

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

* . Significant at 5% level, ns : Not significant

Table 30 Nutrients uptake by 12 months in the root of cassava in Wang Hai series at Nakhon

Sawan Province during 2016/2017- 2017/2018

Potassium (B) N Av. P,0s Av. K,O Av.

(kg N-P,05-K,O/rai)  KU50 RY11 (B) KU50 RY11 (B) KU50 RY11 (B)

8-8-0 5,05 5.09 5.07 1.43 1.66 1.54 7.71 11.07  9.39
8-8-4 6.3 6.13 6.24 1.50 1.26 1.38 9.14 8.90 9.02
8-8-8 524 7.08 6.16 1.83 1.40 1.62 | 1032 10.81 10.56
8-8-12 553 540 5.47 1.41 1.54 1.48 7.97 11.25  9.61
8-8-16 540 5.78 5.59 1.33 1.48 1.40 8.59 10.77  9.68
Av. (A) 551 5.89 1.50 1.47 8.75 10.56

F-test (A) ns ns ns




F-test (B) ns ns ns
F-test (AxB) ns *x ns
CV (A) (%) 52.3 28.9 37.8
CV (B) (%) 20.8 10.8 25.6

Remark : KU = Kasetsart 50, RY11 = Rayong 11
Means in a column followed by the same letter are not significantly different at 5% level by DMRT,

** . Significant at 1% level , ns : Not significant

8.2.5 Usgansnmmsldsnlnunaenvesiudlends

nsUseliudsgansatnnisldinuna@enludes aru1sadssdulaann
Usz@ndaamnisasananan (agronomic efficiency) n3aUsz@nsninnandn (yield efficiency)
Uszansn1mnisgaldsinemisaindey (apparent recovery efficiency) waruszangaimnisaiig
HAKERT9EI5E (agrophysiological efficiency) wu3 Sudugvauiuginunsenans 50 TUsyansnn
nslélulnsauiioaimandngaan 125.0 Alansunandnsedlansy K0 Weldslnunaludng 4
kg K0 sl uazdszAvsnmmislilmunadensranaudiolademwmiindu (Table 31)

dwduiudugndniugszees 11 wud svavsamnslilnunadouiioaths
HAKAREIan 127.5 Alandunandnsanlansy K0 Lﬁ@l%ﬂ&IWLLWUMé’@iW 4 kg K,0 sinls wuieniu
ftuginunseans 50 uazUsedndnmmslilnunadeuazanandoladenuneiuiu (Table 31) 39
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Table 31 Potassium use efficiency (NUE) for cassava in Wang Hai series at Nakhon Sawan

Province
Applied K Yield K uptake* AUE* APUE* ARE*
(kg K,O /rai) (kg/rai) (kg/rai) (kg/rai) (kg/rai) (%)
Kasetsart 50
0 3,533 5.1
il 4,033 6.3 125.0 388 32.3
8 4,271 52 923 3,884 2.4
12 4,512 5.5 81.6 2,040 4.0
16 4,138 54 37.8 1,729 2.2




Rayongl1

0 3,638 5.1

4 4,148 6.1 1275 490 26.0
8 4,014 7.1 47.0 189 249
12 4,095 54 38.1 1,474 2.6
16 3,910 58 17.0 394 4.3

Note : * Calculated from dry weight
AUE, agronomic efficiency = (yield Kt - yield Ko)/Kr applied
APUE, agrophysiological efficiency = (yield Kr - yield Ky/( K uptake K - K uptake Ky)
ARE, apparent nitrogen recovery = ( K uptake K¢ - K uptake Ko/ K¢ applied x 100

8.2.6 HANDULNUNIUATEENA
INMIATIARNARBUUMILINNTA UM lnunyvesiudusndanaiug
Amdiienandnwazetegs lunguansiuduniler-Aumies yaauisls Tud 2560 (Table 31)

WU n1sUgniiudUendamsaediiug fe Wuginuasmans 50 waviugsseas 11 n1slddelnunyi
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Table 31 Economic return analysis of potassium fertilizer application for cassava in rainy

season 2016/2017

Fertilizer applied Grain yield  Increase Yieid  Gross returns  Expenditure VCR
(kg N-P,05-K,O/rai) (kg/rai) (%) (Bath/rai) on fertilizer
(Bath/rai)

Kasetsart 50

8-8-0 5,000

8-8-4 4,770 -4.8 -437 700 -0.6
8-8-8 4,330 -155 -1,273 814 -1.8
8-8-12 4,430 -12.9 -1,083 947 -1.3

8-8-16 4,530 -10.4 -893 1,080 -0.9




Rayongl1

8-8-0 4,200

8-8-4 4,570 8.1 703 700 1.0
8-8-8 3,730 -12.6 -893 814 -1.1
8-8-12 4,300 2.3 190 947 0.2
8-8-16 4,700 10.6 950 1,080 0.9

Fertilizer price: 46-0-0 (16 baht/kg K) 18-46-0 (23 baht/kg N-P,Os) and 0-0-60 (19 baht/kg K,O)
Yield price: 1.9 baht/kg

Table 32 Economic return analysis of potassium fertilizer application for cassava in rainy

season 2017/2018

Fertilizer applied Grain yield  Increase Yieid  Gross returns  Expenditure VCR
(kg N-P,05-K,0O/rai) (kg/rai) (%) (Bath/rai) on fertilizer
(Bath/rai)

Kasetsart 50

8-8-0 3,533

8-8-4 4,033 124 950 700 1.4
8-8-8 4,271 17.3 1,402 814 1.7
8-8-12 4,512 21.7 1,860 947 2.0
8-8-16 4,138 14.6 1,150 1,080 1.1
Rayongl1

8-8-0 3,638

8-8-4 4,148 12.3 969 700 1.4
8-8-8 4,014 9.4 714 814 0.9
8-8-12 4,095 11.2 868 947 0.9
8-8-16 3,910 7.0 517 1,080 0.5

Fertilizer price: 46-0-0 (16 baht/kg K) 18-46-0 (23 baht/kg N-P,0s) and 0-0-60 (19 baht/kg K,O)
Yield price: 1.9 baht/kg
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