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Effect of Different Nitrogenous Fertilizers on Growth and Yield of Cassava

Planted in Kamphaeng Saen Soil Series
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ABSTRACT

The effect of different nitrogen fertilizers on growth and yield of cassava (var. Huay Bong
60) planted in Kamphaeng Saen soil series was investigated. The experimental design was
arranged in Randomized Complete Block (RCBD) with 3 replications of 7 treatments. The results
showed that the application of controlled release chemical fertilizer (CRCF), of 50 kg/rai in
combination with chemical fertilizer (CF) grade 0-46-0 and 0-0-60 of 4 and 4 kgP,0; and K,O per
rai, respectively (CRCF5,, T;) effected on the highest of plant height and leaf greenness (SPAD
unit) which were not different from the application of ammonium sulfate (AS) of 95.24 kg/rai in
combination with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP,O5; and K,O per rai, respectively
(ASgs,4, T5) and the application of urea (U) of 43.48 kg/rai in combination with CF grade 0-46-0
and 0-0-60 of 4 and 4 kgP,0O5 and K,O per rai, respectively (U,;45 Tg). While, all treatments
applied with nitrogen fertilizers a insignificantly effected on fresh root yield, average weight/root,
root width and root length, starch contents, starch yield, concentrations of total N, P and K in
fresh root but significantly different when comparing with the control treatment that has resulted

in the lowest fresh root yield, average weight/root, root width and root length, starch contents,
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starch yield, concentrations of total N, P and K in fresh root. Furthermore, the application of
CRCF provided the growth, yield, yield components and concentration of N, P and K in fresh root
better than the application of quick release fertilizer.
Keywords: Chemical fertilizer, Nitrogenous fertilizers, Cassava
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment

Properties Results Rating?
pH (1:1) 6.85 neutral
EC, (dS/m) 0.62 non-saline
Organic matter (g/kg) 0.68 low
Available P (mg/kg) 26.89 high
Exchangeable K (mg/kg) 64.23 moderately
Exchangeable Ca (mg/kg) 957 high
Exchangeable Mg (mg/kg) 67.25 moderately
Exchangeable Na (mg/kg) 95.56 -
Texture sandy loam -

v = FAO Project Staff and Land Classification Division (1973)
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Table 2 Detail of treatments

Quantity of major

Treatments Describes Symbols elements

(kgN-P,0.-K,0 per rai)

T

no fertilizer treatment control 0-0-0
the application of ammonium sulfate (AS) of ASs 9 16-4-4
76.19 kg/rai in combination with chemical

fertilizer (CF) grade 0-46-0 and 0-0-60 of 4

and 4 kgP,0; and K,O per rai, respectively

the application of urea (U) of 34.78 kg/rai in U, ,5 16-4-4
combination with CF grade 0-46-0 and 0-0-

60 of 4 and 4 kgP,05 and K,O per rai,

respectively

the application of controlled release CRCF,, 16-4-4
chemical fertilizer (CRCF) of 40 kg/rai in

combination with CF grade 0-46-0 and 0-0-

60 of 4 and 4 kgP,05 and K,O per rai,

respectively

the application of AS of 95.24 kg/rai in  ASgs,, 20-4-4
combination with CF grade 0-46-0 and 0-0-

60 of 4 and 4 kgP,05 and K,O per rai,

respectively

the application of U of 43.48 kgfrai in Uzug 20-4-4
combination with CF grade 0-46-0 and 0-0-

60 of 4 and 4 kgP,0; and K,O per rai,

respectively

the application of CRCF of 50 kg/rai in CRCFg, 20-4-4
combination with CF grade 0-46-0 and 0-0-

60 of 4 and 4 kgP,05 and K,O per rai,

respectively
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Table 3 Plant height of cassava at different ages

Plant height (cm)

Treatments 3 MAPY 6 MAP 9 MAP 12 MAP
T, = control 48.49°% 96.789% 153.26°% 183.63°%
T, = ASs 10 65.35¢ 130.60° 228.69% 302.59¢
Ty =Usze 60.66¢ 126.53° 225.62¢ 297.43¢
T, = CRCF,, 71.71° 134.56° 230.62% 309.54°
Ts = ASys4 86.23% 163.38° 237.45% 318.36%
T = Ugsss 82.39° 150.25° 233.51% 313.62
T, = CRCFy, 90.36° 168.36° 241.60° 322.42°

F-test . o . "
C.V. (%) 14.93 13.60 13.64 12.13

¥ Months after planting

Z means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01

Table 4 Leaf greenness (SPAD unit) of cassava at different ages

SPAD unit
Treatments 3 MAPY 6 MAP 9 MAP 12 MAP
T, = control 34.86°% 33.59°% 31.58°2 29.58¢2
T, =ASs10 40.18° 43.72° 38.56™ 36.52"
Ty = Usyzg 38.76° 41.63° 36.57° 35.42°
T, = CRCF,, 40.42° 45.58° 40.56° 38.88°
Ts = ASgs 4 45.73° 51.432 46.56° 44.75°
To = Upaas 4463° 49.85° 45.69° 43.59°
T, = CRCFy, 46.68° 52.732 46.85° 44 87°
F-test - - . -
C.V. (%) 12.45 12.79 10.47 11.38

¥ Months after planting

2/

** indicated significant difference at P< 0.01
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Table 5 Fresh root yield, average weight/root, root width and root length of cassava at 12 MAPY

Fresh root yield Average Root width  Root length

Treatments (ton/rai) weight/root (kg) (cm) (cm)
T, = control 3.48°2 0.23% 3.86°% 17.83°2
T, =ASs0 10.12° 0.41°° 6.21%° 23.63°
Ty = Usy g 9.83° 0.38° 6.17° 23.542
T, = CRCF,, 10.232 0.43%° 6.25%° 23.76°
Ts = ASgs o4 10.83? 0.472 6.33% 24.18°
Te = Uz s 10.76° 0.46%° 6.312° 24.12°
T, = CRCF4, 10.89° 0.48° 6.38° 24.25°

F-test o a* a* o
C.V. (%) 14.76 10.68 11.26 12.51

¥ Months after planting

Z means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01
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Table 6 Starch contents and starch yield of cassava at 12 MAP-.

1/

Treatments Starch contents (%) Starch yield (ton/rai)
T, = control 228202 0.79¢%
T, =ASs.19 27.93° 2.83
T3 = Uz 27.842 2.74°
T, = CRCF,, 28.18° 2.88%°
Ts = ASgs.4 28.36° 3.07%°
T = Uyzas 28.32° 3.05%
T, = CRCFg, 28.42°8 3.09°
F-test > **
C.V. (%) 11.46 9.49

¥ Months after planting

Z means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01

3. anudatwpassIge IR NN avas i
NANAARIEAYDINWE 1A
nslddolulasiausfiadiig suns
o et = v v v
@13uAuAY (control, T,) Analhanududu
20951901 IN Fzan luHaNA AR I8 T
dlenasfiony 12 1aeunaslan uandenn
ad N huRIAEIN9ED& (Table 7) Na12A8
o @ nid 14 a '
nnisunasessndnislddelulanauriiadngeg

ﬁwa’l,ﬁmmLﬁmﬁumaamqvluimwu NogWaIw

wazlwuna g o N gz an lWaIBAIRAVIN
dtlenaslnaidaanulugie 0.221-0.243, 0.125-
0.129 L&y 0.973-0.983 LW as LT Ue ANE 1AV
Ao o a o
WNE1TUAILQU (control, T)) RN .G REY
Lﬁuﬁumaqu"l,uimwu NagWass Was
TWUNRL T NN acgu I WFINRAIRAUDIN Y
dzvaakonfiga (0.121, 0.088 Laz 0.486

[ (2 o %
waslaua ANUNIA)

Table 7 Concentrations of total N, P and K in fresh root of cassava at 12 MAPY.

Treatments Total N (%) Total P (%) Total K (%)
T, = control 0.121°% 0.088°% 0.486°%
T, = ASyg19 0.226° 0.126° 0.976°
T3 =Uszs 0.221° 0.125° 0.973°
T4 = CRCFq 0.231° 0.127° 0.978°
Ts = ASg54 0.241° 0.128° 0.982°
Te = Usgas 0.237° 0.128° 0.980°
T, = CRCFg, 0.243° 0.129° 0.983°
F-test - - -
C.V. (%) 11.63 10.37 10.49

¥ Months after planting

2/

** indicated significant difference at P< 0.01

< means within the same column followed by the same letter indicate no statistical difference by using DMRT
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