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Cumulative effect of perlite and chicken manure on chemical fertilizer and
Zn foliar application rates used for cassava in Warin soil series
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ABSTRACT: The study was conducted in a farmer field, Nakhon Ratchasima province. Experimental design was
arranged in split-split plot with four replications. Main plot consisted of 1) no soil amendment application, 2) perlite
(PL) 100 kg/rai, 3) chicken manure (CM) 500 kg/rai, and 4) PL 100 kg/rai together with CM 500 kg/rai. Subplot consisted
of chemical fertilizer with the ratio of 2:1:2 at four rates; 0:0:0, 8:4:8, 16:8:16 and 32:16:32 kg N:P,04:K,O/ rai while
sub-subplot comprising three rates of Zn foliar application; 0, 500 and 1,000 g Zn/rai. Cassava was harvested at 12-
month of age. Results showed that the addition of CM at the rate of 500 kg/rai highly significantly promoted the
highest fresh tuber yield and starch yield which were 22 and 21%, respectively, higher than that of the control plot.
Cassava responded best to the recommended rate of chemical fertilizer (16:8:16 kg N:P,04:K,O/rai), the use of 1,000
g Zn/rai of Zn foliar application, chicken manure at the rate of 500 ke/rai along with the recommended rate of
chemical fertilizer interactively induced the highly significantly highest fresh tuber yield and starch yield of 10.06
and 2.33 t/rai, respectively, while CM at the same rate together interacted with 1,000 ¢ Zn/rai of Zn foliar application,
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highly significantly stimulating the highest fresh tuber yield of 9.74 t/rai. Sole addition of CM significantly increased
soil pH, organic matter, available P and Cu contents, whereas the combination between CM and PL significantly
induced the greatest amount of available Ca and the highest value of cation exchange capacity.

Keywords: chicken manure; perlite; chemical fertilizer; zinc foliar application; cassava
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Table 1 Property of soil amendments used in the experiment

Property Chicken Perlite Property Chicken Perlite
manure manure
pH (1:5 H,0) 7.00 7.7 Total Ca (g/kg) 26.2 1.2
CEC (cmol/kg) 65.1 20.1 Total Mg (g/kg) 3.20 1.0
OC (g/ke) 2355 nd Total Na (g/kg) 114 1.9
EC (dS/m) (1:5 H,0) 1.50 0.26 Total Mn (g/kg) 470 0.30
Total N (g/kg) 46.9 nd Total Zn (g/kg) 0.50 0.40
Total P (g/kg) 7.60 nd Total Fe (g/kg) 0.30 0.20
Total K (g/kg) 17.6 2.8 Total Cu (g/kg) 0.04 0.10

CEC = cation exchange capacity; OC = organic carbon; EC = electrical conductivity

nd = not detected

Table 2 Property of soil prior to conducting the experiment in the first year

Soil property Topsoil (0-30 cm) Subsoil (30-60 cm) Soil property Topsoil (0-30 cm) Subsoil (30-60 cm)
pH (1:1 H,0) 5.4 5.6 Extr. Mg (cmol./kg) 0.21 0.16

OM (g/kg) 5.4 16 Extr. K (cmol./kg) 0.03 0.04

CEC (cmol/kg) 3.4 1.4 Extr. Na (cmol/kg) 0.06 0.12

Total N (g/kg) 0.21 0.14 Avail. Fe (mg./kg) 7.0 8.4

Avail. P (mg/kg) 35 2.0 Avail. Zn (mg/ke) 0.30 0.11

Avail. K (mg/kg/) 12.2 139 Texture class Loamy sand Loamy sand
Extr.Ca (cmol/kg) 1.56 1.09

OM = organic matter; CEC = cation exchange capacity
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Table 3 Main effect of soil amendment, Zn foliar and chemical fertilizer application on cassava grown in Warin soil

series
Tuber Starch Above ground Leaf and Stem Starch
Treatment Stem
yield yield biomass branch base content
( t/rai ) (%)
Main plot: soil amendment
s1 7.43° 1.65° 2.70° 1.16° 1.05° 0.55° 22.92°
S2 7.51° 1.55° 2.63° 1.11° 0.93 0.53° 22.24%
53 9.10° 2.00° 3.52° 1.35° 1.47° 0.71° 21.74"
S4 8.82° 1.91° 3.36° 1.28° 138"  0.65° 21.27°
F-test > > > *x " " *x

Subplot: chemical fertilizer

FO 7.56° 1.70° 2.34¢ 0.97¢ 0.98° 0.51¢ 23.16°
F1 8.39" 1.87° 2.96° 1.23° 1.21° 0.59¢ 21.85°
F2 8.90° 1.92° 3.33 1.23° 1.34° 0.65° 21.97°
F3 8.02" 1.63° 3.58° 1.47° 1.32° 0.69° 21.19°
Ftost - - . . i~ i~ ™

Sub-subplot: Zn foliar application

Zn0 7.89° 1.78 3.03 1.26 1.18 0.61 22.65°
Znl 8.31% 1.81 3.01 1.21 1.20 0.60 22.25°
Zn2 8.45° 1.74 3.12 1.21 1.25 0.62 21.23°
F-test * ns ns ns ns ns x*
%CV 21.4 30.6 21.6 26.5 26.2 21.9 7.8

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, 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 are
interactions among soil amendment, Zn foliar application and chemical fertilizer in some plant parameters of which some of them are
presented in figures.

S1 = no soil amendment application; S2 = perlite 100 kg/rai; S3 = chicken manure 500 kg/rai; S4 = S2+S3.

F1 = no chemical fertilizer application; F2 = 8:4:8 kg/rai of N:P,O5:K,0; F3 = 16:8:16 kg/rai of N:P,Ox:K,0; F4 = 32:16:32 kg/rai of N:P,Os:K,0.
Zn0 = no Zn foliar application; Zn1 = Zn foliar application 500 g¢/rai of Zn; Zn foliar application 1,000 g/rai of Zn.
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Figure 1 Interactive effects between soil amendment and chemical fertilizer (a), and soil amendment and Zn foliar
application (b) on fresh tuber yield of cassava. Different lowercase letters on bars are significantly different
(p < 0.05)

S1 = no soil amendment application; S2 = perlite 100 kg/rai; S3 = chicken manure 500 kg/rai; S4 = S2+53

Zn0 = no Zn foliar application; Zn1 = Zn foliar application 500 g/rai of Zn; Zn foliar application 1,000 g/rai of Zn
F1 = no chemical fertilizer application; F2 = 8:4:8 kg/rai of N:P,05:K,0; F3 = 16:8:16 keg/rai of N:P,0s:K,0; Fa4 = 32:16:32 ke/rai
of N:PzOs:Kzo.
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Figure 2 Interactive effect among soil amendment, chemical fertilizer and Zn foliar application on starch yield of

S3F1Zn0
S3F1Zn1

cassava. Different lowercase letters on bars are significantly different (p < 0.05)

S1 = no soil amendment application; S2 = perlite 100 kg/rai; S3 = chicken manure 500 kg/rai; S4 = S2+S3

F1 = no chemical fertilizer application; F2 = 8:4:8 kg/rai of N:P,05:K,0; F3 = 16:8:16 ke/rai of N:P,05:K,0; Fd4 = 32:16:32 kg/rai
of N:P,Os:K,O

Zn0 = no Zn foliar application; Zn1 = Zn foliar application 500 g/rai of Zn; Zn foliar application 1,000 g/rai of Zn
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Figure 3 Cumulative effect of soil amendment on some soil properties after harvesting cassava in the 7 year.

Different lowercase letters on bars are significantly different (p < 0.05)

S1 = no soil amendment application; S2 = perlite 100 kg/rai; S3 = chicken manure 500 kg/rai; S4 = S2+S3
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