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ABSTRACT: A field experiment was carried out in coarse-textured Warin soil series amended
with cassava tails and stalk (CTS) for 2-consecutive years, objectively to investigate the response
of cassava, Huay Bong 80 variety to potassium (K) fertilizer. The experimental design was arranged
in a split plot with four replications. The main plot consisted of the application of CTS at five
rates, i.e., 0, 3.125, 6.25, 12.5, and 25 t/ha while the subplot comprised two rates of K fertilizer,
i.e., 0 and 100 kg KZO/ha. Cassava was harvested at 12 months of age. The results showed that
the addition of CTS at the rate of 12.5 and 25 t/ha promoted the highest fresh tuber yield and
starch yield in the 1™ crop which significantly differed from the other treatments (P < 0.05) and
tended to induce the highest ones in the 2™ crop but without statistical difference among
treatments. Cassava highly significantly responded to 100 kg KZO/ha of K fertilizer (P < 0.01)
when compared to no K fertilizer application in the context of fresh tuber yield, starch yield,
and aboveground biomass (Stem base, stem, and leaf and branch) in both crops. However, the
interaction between CTS and K fertilizer showed an unclear effect on growth and yield of cassava
in both crops. Potassium fertilizer stimulated the uptake of major plant nutrients more clearly
than CTS. Cassava took up K in the highest quantity followed by nitrogen whereas phosphorus
was taken up in small amounts. Nitrogen was taken up the most in leaf and branch while
phosphorus and K were taken up the most in the tuber. The result demonstrated that applying
CTS at the rate of 12.5 and 25 t/ha as soil amendment can increase cassava yield but the
application of K fertilizer at a recommended rate is still required.
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Table 1 Property of sail prior to conducting the experiment

Soil depth

Property’

0-25 cm 25-45 cm 45-60 cm
Texture Loamy sand Loamy sand Loamy sand
pH(1:1 HZO) 5.40 4.90 5.00
Organic matter (g/kg) 2.75 3.61 2.02
Total N (g/kg) 0.05 0.04 0.05
Available P (mg/kg) 4.83 4.76 3.67
Available K (mg/kg) 15.60 15.60 7.60
Available Ca (me/kg) 170 180 116
Available Mg (mg/ke) 26.40 22.80 18.00
Available Fe (mg/kg) 2.67 4.02 3.90
Available Mn (mg/kg) 8.06 14.45 7.61
Available Zn (mg/kg) 0.54 0.90 0.47
Available Cu (mg/kg) 0.02 0.01 0.04
Cation exchange capacity (cmol /kg) 7.50 1.20 4.50

! Texture evaluated by pipette method (Kilmer and Alexander, 1949; Day, 1965), pH (1 : 1 HZO) analyzed
by pH meter (Soil Survey Division Staff, 1993), organic matter estimated by Walkley and Black titration
(Walkley and Black, 1934), total nitrogen (N) measured by Kjeldahl method (Jackson, 1965), available
phosphorus (P) analyzed by Bray Il extraction (Bray and Kurtz, 1945), available potassium (K), calcium

(Ca), and magnesium (Mg) extracted by 1 M NH, OAc at pH 7.0 and analyzed by atomic absorption

spectrometry (AAS) (Haby et al., 1990; Thomas, 1996), available iron (Fe), manganese (Mn), zinc (Zn),
and copper (Cu) extracted by 0.005M DTPA at pH 7.3 and analyzed by AAS (Lindsay and Norvell, 1978;
Lindsay and Martens, 1990), cation exchange capacity measured by saturating the exchange site and
displacing by 1 M NH OAc at pH 7.0 and analyzed by AAS (Chapman, 1965)
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Table 2 Property of cassava tails and stalk used in the experiment

Property’ Cassava tails and stalk
PH(1:5H0) 4.60
Cation exchange capacity (cmotc/kg) 1.50
Organic carbon (g/kg) 156
Total N (g/kg) 3.90
Total P (g/kg) 0.30
Total K (g/kg 6.20
Total Ca (g/kg) 9.70
Total Mg (g/kg) 1.90
Total S (g/ke) 1.97
Total Fe (mg/kg) 51
Total Mn (mg/kg) 290
Total Zn (mg/kg) 7
Total Cu (mg/kg) a2
Total Na (g/kg) 0.50

"pH(1:5 H,0) analyzed by pH meter (Soil Survey Division Staff, 1993), cation exchange capacity

measured by saturating the exchange site and displacing by 1 M NH OAc at pH 7.0 (Chapman, 1965),

organic carbon estimated by Walkley and Black titration (Walkley and Black, 1934), total nitrogen (N)

measured by Kjeldahl method (Jackson, 1965), total phosphorus (P) analyzed by Vanado-molybyellow

method (Fixen and Grove, 1990), total potassium (K), calcium (Ca), magnesium (Mg), sulfur (S), and

sodium (Na) measured by digesting in acid mixture (HNO -Se-HCIO ) and analyzed by atomic absorption

spectrometry (AAS) (Bardsley and Lancaster, 1965; Westerman, 1990), total iron (Fe), manganese (Mn),

zinc (Zn), and copper (Cu) measured by digesting in acid mixture (HNO3—HCLOA) and analyzed by AAS
(Johnson and Ulrich, 1959; Lindsay and Martens, 1990)
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Figure 1 Effect of cassava tails and stalk on (A) fresh tuber yield and (B) starch yield of cassava.
CTS,=no applying cassava tails and stalk, CTS , CTS , CTs, and CTS, = applying cassava
tails and stalk at the rate of 3.125, 6.25, 12.5 and 25 t/ha, respectively. Different
lowercase letters on bars within the same crop are significantly different at P < 0.05
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Table 3 Effect of cassava tails and stalk and potassium fertilizer on the uptake of primary plant
nutrient in tuber

Nitrogen (kg/ha)

Phosphorus (kg/ha)

Potassium (kg/ha)

Treatment

1% crop 2" crop 1% crop 2™ crop 1% crop 2" crop
Main plot: cassava tails and stalk
cTs, 33.01 + 10.07 21.33 + 5.02° 3546 + 17.59° 21.42 + 829" 165.14 + 94.87°  66.52 + 31.03™
cTs, 3576 £ 2227 20.1%3+7.10° 3170 + 16.72° 17.19 + 4.90° 141.08 + 76.16° 59.11 = 20.88"
CTs, 3835 +4.69 3152+ 10.17° 3863 +541° 2144 +534° 17568 + 27.22°  97.29 + 51.36°
CTs, 55.52 +29.26 2430 + 548" 61.06 + 32.93° 20.39 + 5.83° 281.04 + 146.84° 78.27 + 32.62"
CTs, 36.05 £ 595 2813+ 832" 3517 +7.38 2808+ 907" 17831 +37.43° 8523 + 32.88%
F-test ns * * * * %
Subplot: potassium
K, 37.68 £ 2045 2358 +7.58  37.25+2519 17.92+522° 161.92 + 105.44 51.69 + 14.17°
K, 41.79 + 1632 2659 +884 4356 + 1521 2549 + 7.52° 214.58 + 80.65 102.88 + 32.88°
F-test ns ns ns *% ns *%
Interaction: cassava tails and stalk x potassium
CTS K, 29.89 £ 4.00 1952+ 559 2656+ 6.67 14.86 +4.26 96.58 + 206  40.43 + 11.59
CTS K, 36.13 £ 13.95 2315+ 431 4437 + 1868 2799 +521 23370 +92.00 92.61 + 17.25
CTS K, 19.13 + 1223 19.06 + 806  19.64 + 1260 1553 +3.06  83.72 + 5353 47.29 + 9.31
CTS K, 5239 + 1642 2121 +7.06 4375+1031 1886 +6.28 19844 +4353 70.94 + 2361
CTS K, 39.09 £ 7.02 2389 +559 3589 +638 1828+428 15852+ 30.46 52.78 + 12.37
CTS K, 3762 £0.7% 39.15+741 4138 +275 24.60+4.65 19283 +4.02 141.81 + 26.82
CTS K, 62.99 + 3150 24.48 +506  73.18 + 3537 17.35+359 31390 + 144.85 54.09 + 11.19
CTS K, 48.05 + 29.26 24.13 + 6.65 4895+ 29.81 2343 +6.46 24819 + 162.64 102.46 + 28.25
CTS K, 3732+ 671 3097934 31.00+604 2358+7.11 156.87 +30.71 63.88 = 19.26
CTS K, 3478 £ 577 2529 +7.26 3934+ 665 3258+936 199.76 + 33.16 106.57 + 30.61
F-test ns ns ns ns ns ns
SD 18.38 8.27 20.43 7.45 96.42 36.01
CV (%) a1.7 27.9 433 26.8 43.6 27.2

CTS, =no applying cassava tails and stalk, CTs,, CTs, TS, and CTS, = applying cassava tails and stalk
at the rate of 3.125, 6.25, 12.5 and 25 t/ha, respectively, K, = no applying potassium fertilizer, K =
applying potassium fertilizer at the rate of 100 kg K O/ha, SD = standard deviation, CV = coefficient of
variation.

ns = not significant, *, ** significantly different according to F-test at P < 0.05 and P < 0.01, respectively.
Means with different superscript lowercase letters within a column indicate a significant difference

according to Duncan’s multiple range test at P < 0.05
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Table 4 Effect of cassava tails and stalk and potassium fertilizer on the uptake of primary plant

nutrient in stem base

Nitrogen (kg/ha)

Phosphorus (kg/ha)

Potassium (kg/ha)

Treatment

1% crop 2" crop 1% crop 2" crop 1% crop 2" crop
Main plot: cassava tails and stalk
CTs, 16.06 + 5.15 1478 £ 6.01° 3.02+ 093 458 + 2.16° 8.47 +2.67 13.12 + 6.30™
CTs, 17.18 £ 11.55 11.71 £3.03° 303+ 197 319+082° 947 +633 1395+ 7.41°
CTs, 16.41 + 838 14.68 £3.64° 307 +1.33 319+081° 984+4.18 1505+ 583°
cTs, 1958 + 6.56  14.16 + 2.43° 372130 379+ 0.66° 11.29+398 959 + 3.34°
cTs, 1891 + 538 1553 £3.18° 369+ 1.10 356+0.77° 1040 +431 1172 +547°
F-test ns * ns *% ns *%
Subplot: potassium
K, 13.40 + 4.90° 11.52 £ 2.89° 263 +0.96° 297 +067°  7.69+275° 7.70 +2.13°
K| 21.86 = 7.32° 16.82 +2.80° 398 + 1.34° 436+ 1.29° 12.10 + 454° 17.67 + 3.63°
Interaction: cassava tails and stalk * potassium
CTS K, 16.08 + 0.95¢ 9.43 £ 2.12° 320 + 0.13™ 2.63 + 0.59° 9.66 + 0.59°* 7.42 + 1.67°
CTS K, 16.05 + 7.81° 20.13 + 1.86°  2.85 + 1.39™ 6.54 + 0.61° 7.27 + 353 1882+ 1.74®°
CTS K, 921 +497% 911+ 1.19° 172+096° 248 +0.33  514+288  7.15+ 0.94°
CTS K, 25.16 + 10.82° 14.32 + 1.40°° 4.33 + 1.90®° 3.89 + 0.38°“ 13.79 + 5.93° 20.75 + 2.02°
CTS K, 10.02 + 1.88%  13.15 £ 437  2.16 + 0.40° 337 + 1.12°° 697 + 1.30° 10.33 + 3.43¢
CTSK, 2279 + 719 16.21 + 2.36™ 397 + 1.33® 302 + 0.44™ 1272 + 4.12™ 19.76 + 2.87°
CTS K, 1529 + 6.88° 12.42 + 1.92% 292 + 1.42° 331 + 051 877 +427" 661+ 1.02°
CTS K, 23.88 £ 1.99® 1590 + 1.43*¢ 453 +0.43° 427 +0.38° 13.80 + 1.32° 1258 + 1.13°
CTS K, 16.39 + 3.27°4 13.49 £ 0.99“  3.15 £ 0.67™ 3.05+ 022" 791+ 1.76° 6.99 + 0.51°
CTS K, 21.43% + 6.31° 1758 + 3.38" 423 + 1.26™ 4.07 +0.78" 12.90 = 4.87* 16.44 + 3.16°
SD 7.50 3.89 1.34 1.24 4.32 5.84
CV (%) 28.8 15.4 28.1 15.3 28.7 14.7

CTS, = no applying cassava tails and stalk, CTS , CTS , CTS and CTS_ = applying cassava tails and stalk

at the rate of 3.125, 6.25, 12.5 and 25 t/ha, respectively, Ko = no applying potassium fertilizer, K1 =
applying potassium fertilizer at the rate of 100 kg KZO/ha, SD = standard deviation, CV = coefficient of

variation.

ns = not significant, *, ** significantly different according to F-test at P < 0.05 and P < 0.01, respectively.
Means with different superscript lowercase letters within a column indicate a significant difference
according to Duncan’s multiple range test at P < 0.05
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Table 5 Effect of cassava tails and stalk and potassium fertilizer on the uptake of primary plant

nutrient in stem

Nitrogen (kg/ha)

Phosphorus (kg/ha)

Potassium (kg/ha)

Treatment

1% crop 2" crop 1% crop 2" crop 1% crop 2" crop
Main plot: cassava tails and stalk
CTSO 1555 +4.86 15.80 + 5.54 3.05+0.72 4.12 +2.11° 821223 1173480
CTS1 11.58 + 3.65 1291 + 3.69 2.23 + 0.68 3.28 + 1.37° 6.38 +2.10 1251 +6.26
CTs, 1529 + 6.81 1253+ 351 288+124 420+ 1.20° 8.00 + 351 1057 +2.92
CTS3 1429 + 744  13.09 + 6.49 291 + 1.56 4.46 + 2.78° 8.16 + 399 10.98 + 5.28
CTS4 20.11 +8.14 1535+ 7.26 401 +1.65 6.64 + 2.77° 10.26 + 494 1508 + 6.17
F-test ns ns ns ** ns ns
Subplot: potassium
K, 12.45 + 582° 1048 + 351 261 +1.32° 302+ 141° 691 +371° 853+ 298
K, 18.28 + 6.31° 1739+ 471 342+ 1.19° 6.06 +2.08° 9.50 + 2.96° 15.81 + 4.35°
SD 6.68 6.57 1.31 2.33 3.56 5.21
CV (%) 36.9 27.3 38.7 28.9 40.3 28.1

CTS, =no applying cassava tails and stalk, CTs,, CTs, TS, and CTs, = applying cassava tails and stalk
at the rate of 3.125, 6.25, 12.5 and 25 t/ha, respectively, KO = no applying potassium fertilizer, K1 =
applying potassium fertilizer at the rate of 100 kg K O/ha, SD = standard deviation, CV = coefficient of
variation.

ns = not significant, *, ** significantly different according to F-test at P < 0.05 and P < 0.01, respectively.
Means with different superscript lowercase letters within a column indicate a significant difference
according to Duncan’s multiple range test at P < 0.05. There is no interaction effect between application
of cassava tails and stalk and potassium fertilizer on any nutrient nor year, thus the results of the
combination are not shown in the Table.
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Table 6 Effect of cassava tails and stalk and potassium fertilizer on the uptake of primary plant

nutrient in leaf and branch

Nitrogen (kg/ha)

Phosphorus (kg/ha)

Potassium (kg/ha)

Treatment

1% crop 2" crop * crop 2" crop 1% crop 2" crop
Main plot: cassava tails and stalk
cTs, 146.21 + 63.71 3432+ 12.17° 551+ 214 397 +1.68 40.05+ 17.88 9.04 + 4.50°
C'I'S1 184.94 + 29.22 2377 + 13.92° 691+ 1.13 351 +256 5593 +853 8.70+6.75"
C'I'S2 141.0%3 + 91.29 30.86 + 15.22> 554 +3.81 333+ 1.69 42.63 +29.28 11.77 + 6.33®
TS, 149.93 + 29.78 31.31 + 17.33"™ 595+ 1.10 355+ 2.00 4233+ 1205 9.65+ 5.78"
C'I'S4 132.42 + 59.27 45.63 + 23.03° 520 + 234 407 +1.97 4250 + 18.77 13.70 + 6.98°
F-test ns *% ns ns ns *x
Subplot: potassium
KO 145.41 + 53.07 19.93 + 7.26" 5.66 +2.02 2.05+0.71° 40.57 + 15.83 5.49 + 2.40°
K, 156.40 + 65.60 46.43 + 14.20° 599 + 256 533 + 1.20° 48.80 + 20.63 15.65 + 4.08°
F-test ns *% ns *% ns *x
SD 59.16 17.44 2.28 1.92 18.63 6.12
CV (%) 40.0 26.9 40.7 27.0 41.9 27.8

CTS, =no applying cassava tails and stalk, CTs,, CTs, TS, and CTs, = applying cassava tails and stalk

at the rate of 3.125, 6.25, 12.5 and 25 t/ha, respectively, KO = no applying potassium fertilizer, K1 =

applying potassium fertilizer at the rate of 100 kg KZO/ha, SD = standard deviation, CV = coefficient of

variation.

ns = not significant, ** significantly different according to F-test at P < 0.01.

Means with different superscript lowercase letters within a column indicate a significant difference

according to Duncan’s multiple range test at P < 0.05. There is no interaction effect between application

of cassava tails and stalk and potassium fertilizer on any nutrient nor year, thus the results of the

combination are not shown in the Table.
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