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Effects of Soil Management with Organic and Chemical Fertilizers on Growth and

Yield of Field Corn cv. Suwan 4452
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ABSTRACT

The effects on soil nutrient management and soil physical and chemical properties of a
fermented chicken manure (CM) as a N source, sunhemp green manure (GM) and urea (U) were
studied. The effects on soil nutrient management of these fertilizer were evaluated by studying their
efficacies in supporting the growth and yield of a field corn cv. Suwan 4452 of which stem height, stem
dry weight, yield and yield components (ear weight, grain number/ear and weight of 100 grains) and
agronomic efficiency of N fertilizer indicating soil fertility were determined. The CM was one — month
digested chicken manure of Kasetsart University farm. The GM was prepared in test plots in the field
prior to corn planting. The laboratory experimentation on daily releases of NH,-N and NOj;-N as
available N, available P as P,0; and exchangeable K (K,0) from CM of the field-test rates of 3.75 and
7.5 kgN/rai was performed by incubating each manure portion in a bottle of 200 g soil of field capacity
moisture for 35 days. The results of laboratory study indicated that the manure had been completely
digested as the highest amounts of available P and exchangeable K were detected on day 0 and day
3 of soil incubation. Though, there was fluctuation of the amounts of available N during 35 — day
manure incubation in soil. It should be noted also that, on the average, the available N mineralized
from CM 3.75 kgN/rai was 79.03 percent of the amount released from 7.5 kgN/rai CM.

The studies on the effects of soil nutrient management on the chemical and physical properties
of soil and on the efficacy of the 3 fertilizers, urea, CM and GM in supporting corn growth and yield
were conducted in the experimental field of Department of Soil Science, Faculty of Agriculture,
Kasetsart University at Kamphaeng Saen. The design of the amount of urea and its combinations with

CM and GM was based on N P K fertilizers recommendation rate of 15 kgN/rai, o kgP,Os/rai and 5
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kgK,O/rai appropriate for the study soil properties. The amounts (kg/rai) of P,O; and K,O were the
same in all treatment and 7 treatments as follows were conducted, 1) the fallow up, 2) control (zero N
fertilization), 3) sole 15 kgN/rai urea, 4) 11.25 kgN/rai urea plus 3.75 kgN/rai CM, 5) 11.25 kgN/rai urea
plus 3.75 kgN/rai CM and GM, 6) 7.5 kgN/rai urea plus 7.5 kgN/rai CM and 7) 7.5 kgN/rai urea plus 7.5
kgN/rai CM and GM. The experimental design was RCBD with 3 replications. The results revealed that
the best and better fertilizers for corn growth and yield and yield components and agronomic efficiency
of N fertilizer were the combinations of 11.25 kgN/rai urea plus 3.75 kgN/rai CM and GM and 7.5
kgN/rai urea plus 7.5 kgN/rai CM and GM, respectively. While the combination of 11.25 kgN/rai urea
plus 3.75 kgN/rai CM was better fertilizer than 7.5 kgN/rai urea plus 7.5 kgN/rai CM. More over, sole
urea of 15 kgN/rai urea was the poorest fertilizer for corn growth and yield compared to other 4
combinations. In addition, the amounts of soil available P and exchangeable K after harvesting in the
surface layer (0-15 cm) of urea plus fermented chicken manure and sunhemp green manure treatment

plots were higher than the amounts of the two nutrients in soil of the unmanaged plots.
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Table 1 Chemical properties and nutrient contents of chicken manure.

Parameters Values measured Limitation *
pH 1:5 9.06 -
EC 1:10 (dS/m) 4.25 < 100
CIN ratio 16.13 < 20:1
Organic matter (%) 49.09 > 200
total N (%) 1.55 > 1.0
total P(%) 0.81 > 05
total K (%) 2.66 > 05

* Department of Agriculture (2009)
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Table 2 Chemical and physical properties of the experimental soil before planting.

Soil properties Values measured Interpretation*
pH (1 : 1 soil : water) 7.76 Slightly base
EC. (dS/m) 0.60 Non-saline
Organic matter (% 1.04 Low
Available P (mg/kg) 121.31 High
Exchangeable K (mg/kg) 94.30 High
Cation exchange capacity (cmol_/kg) 5.95 Moderate
Base saturation percentage (%) 211.25 High

Texture®

Sandy clay loam -

*Land Development Department (1980)
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Table 3 The release of available N, available P and exchangeable K from soil incorporated with

fermented chicken manure 0 kgN/rai (control), 3.75 kgN/rai and 7.5 kgN/rai on 0, 3, 5, 7, 14,

21, 28 and 35 days of incubation.

Factor Experiments  Available N (mg/kg) Available P (mg/kg) Exchangeable K (mg/kg)
control 1,197.85 C 136.79 C 145.79 C
Rates (kg/rai) 3.75 4,784.29 B 158.54 B 181.02 B
7.5 6,053.74 A 192.06 A 205.57 A
F-test o o o
0 4,868.33 ab 190.00 a 187.58 b
3 4,202.86 b 168.49 b 23417 a
5 4,323.99 ab 154.39 c 182.59 bc
7 2,72472 ¢ 158.87 bc 174.86 cd
Time (days)
14 2,174.64 c 141.46 d 159.84 e
21 2,676.27 ¢ 162.12 bc 160.67 e
28 4,885.30 ab 156.14 c 163.99 de
35 5,197.51 a 160.55 bc 175.29 cd
F-test o o o
CV (%) 64.78 16.56 15.57
Interaction F-test > > >

Mean values on the same column with the same letters do not differ significantly (p>0.05)

** = highly significant at p < 0.01
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Figure 1 Height of Field Corn cv. Suwan 4452 as affected by treatments

F = chemical fertilizer; CM = chicken manure; GM = green manure
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Figure 2 Mean shoot dry weight after harvesting as affected by treatments
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Table 4 Yield components after harvesting as affected by treatments.

Treatments Ear number/stem  Grain number/ear 100 grain weight (g)

1. Follow - - -
2. Control 1 420.67 c 23.33 ¢
3. F 15 kgN/rai 1 525.67 ab 29.00 ab
4. F 11.25 kgN/rai + CM 3.75 kgN/rai 1 551.00 ab 30.33 a
5. F 11.25 kgN/rai + CM 3.75 kgN/rai + GM 1 511.33 b 30.67 a
6. F 7.5 kgN/rai + CM 7.5 kgN/rai 1 569.67 ab 26.33 bc
7. F 7.5 kgN/rai +CM 7.5 kgN/rai + GM 1 602.00 a 30.33 a

f-test ns ** **

%CV 0 12.77 10.96

F = chemical fertilizer; CM = chicken manure; GM = green manure

Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = nonsignificant at p < 0.05

** = highly significant at p < 0.01

Table 5 Ear weight, ear without husk weight, husk and cob weight and grain weight after harvesting as

affected by treatments.

Weight (kg/rai)

Treatments Husk and
Ear without husk Grain
cob
1. Follow - - - -
2. Control 1,368.00 d 1202.33 d 166.00 c 1,021.00 ¢
3. F 15 kgN/rai 2,063.00bc 1802.33 bc 261.00 b 1,553.67 b
4. F 11.25 kgN/rai + CM 3.75 kgN/rai 2,324.33ab 1995.33 ab 329.00 a 1,697.00 ab
5. F 11.25 kgN/rai + CM 3.75 kgN/rai + GM 2,529.33 a 2188.67 a 340.67 a 1,876.67 a
6. F 7.5 kgN/rai + CM 7.5 kgN/rai 1,976.33 ¢ 1687.00 c 289.33 ab 1,499.33 b
7. F 7.5 kgN/rai +CM 7.5 kgN/rai + GM 2,385.00 ab 2061.67 ab 323.33 a 1,781.33 a
f-test . . . .
%CV 19.77 19.55 23.66 19.35

F = chemical fertilizer; CM = chicken manure; GM = green manure

Mean values on the same column with the same letters do not differ significantly (p>0.05)

** = highly significant at p < 0.01
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Agronomic efficiency of N fertilizer

(kg corn grain/kgN

1. Follow

2. Control

3. F 15 kgN/rai

4. F 11.25 kgN/rai + CM 3.75 kgN/rai

5. F 11.25 kgN/rai + CM 3.75 kgN/rai + GM
6. F 7.5 kgN/rai + CM 7.5 kgN/rai

7. F 7.5 kgN/rai +CM 7.5 kgN/rai + GM

0
35.50
45.06
57.03
31.86
50.65

F = chemical fertilizer; CM = chicken manure; GM = green manure
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Table 7 Chemical properties of the experimental soil after harvesting of 0-15 cm depth.

Chemical properties (Depth 0-15 cm)

Treatments pH EC, OM Available.P Exchangeable K
(1:1)  (dSim) (%) (mg/kg) (mg/kg)

1. Follow 7.59 0.19 1.12 12422 ¢ 90.73 d
2. Control 7.71 0.21 1.04 12524 c 118.79 bc
3. F 15 kgN/rai 7.73 0.19 1.04 138.40 abc 114.51 ¢
4. F 11.25 kgN/rai + CM 3.75 kgN/rai 7.79 0.20 1.07 129.05 abc 129.48 bc
5. F 11.25 kgN/rai + CM 3.75 kgN/rai + GM 7.54 0.20 1.05 126.72 bc 13717 b
6. F 7.5 kgN/rai + CM 7.5 kgN/rai 7.59 0.21 1.11 140.25 a 137.42 b
7. F 7.5 kgN/rai +CM 7.5 kgN/rai + GM 7.46 0.23 1.07 138.16 ab 157.98 a

f-test ns ns ns * *

%CV 2.74 13.37 6.02 6.03 17.75

F = chemical fertilizer; CM = chicken manure; GM = green manure

Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = nonsignificant at p < 0.05

*

highly significant at p < 0.05

Table 8 Chemical properties of the experimental soil after harvesting of 15-30 cm depth.

Chemical properties (Depth 15-30 cm)

Treatments pH EC, OM Available.P Exchangeable K
(1:1) (dS/m) (%) (mg/kg) (mg/kg)
1. Follow 7.5 0.19 0.98 121.5 84.57
2. Control 7.65 0.17 1.05 134.01 113.16
3. F 15 kgN/rai 7.84 0.19 1.03 132.66 101.08
4. F 11.25 kgN/rai + CM 3.75 kgN/rai 7.75 0.16 1.06 126.28 105.36
5. F 11.25 kgN/rai + CM 3.75 kgN/rai + GM 7.5 0.17 0.96 130.42 112.79
6. F 7.5 kgN/rai + CM 7.5 kgN/rai 7.56 0.20 1.03 129.6 110.09
7. F 7.5 kgN/rai +CM 7.5 kgN/rai + GM 7.48 0.21 1.08 128.48 125.86
f-test ns ns ns ns ns
%CV 2.61 16.45 7.83 4.76 15.23

F = chemical fertilizer; CM = chicken manure; GM = green manure
Mean values on the same column with the same letters do not differ significantly (p>0.05)

ns = nonsignificant at p < 0.05
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