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The Effects of Manure Applications on Yields and Protein Content of Napier Grass
(Pennisetum purpureum cv. Pakchong 1) in Organic Farming System
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Abstract: The research was conducted to investigate the effect of the yields and protein content
responses of Napier grass Pakchong 1 (Pennisetum purpureum cv. Pakchong 1) to four organic fertilizer
treatments and three cutting dates of grass. The field trial was laid out in a factorial experiment in RCBD
with 4 replications. The first factor was 4 manure applications including; T1) non-fertilizer (control)
T2) composted cow manure at 680 kg/rai (CCM) T3) composted cow manure at 680 kg/rai combined
with foliar application of pig manure tea (1: 100 v/v) at 100 liters/rai for 2 times (CCM+PMT) T4)
composted cow manure at 680 kg/rai combined with cow sewage 1,000 liters/rai for 2 times (CCM+CS).
The second factor was 3 cutting intervals of 45, 60, and 75 days. The results indicated that there was no
interaction between the manure applications and cutting date on the yield of Napier grass Pakchong 1
(P20.05). But the results indicated that the total fresh yields of T4 (CCM+CS), T3 (CCM+PMT), and T2
(CCM) were higher than that applied with T1 (control). In addition, the total fresh yield of Napier grass
significantly increased (P<0.01) with an increase in cutting dates. Therefore, the suitable age of harvesting

the grass for animal feed was 45 days, as the 45-days grass had the highest protein content (P<0.01).

Keywords: manure, napier grass Pak Chong 1, yields, protein, organic farming system
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Table 1 pH, EC, OM, OC, C/N ratio, moisture content (% by fresh weight), and plant nutrient content in composted cow

manure, pig manure tea, wastewater of cow, and chitosan used in this study.

Properties Composted cow Pig manure Wastewater Chitosan

manure tea of cow

pH 7.70 7.65 7.76

ECe (dS/m) 7.45 1.13 47.00

OM (%) 31.68 0.01 2.19

OC (%) 18.42 0.004 1.28

C/N ratio 11:1 0.4:1 2:1

Moisture content (% by fresh weight) 47.22

Macronutrient elements

Total N (%) 1.67 0.01 0.78 0.19

Total P (%) 1.18 ND Y NDY NDY

Total K (%) 2.82 0.01 0.57 0.65

Total Ca (mg/kg) 15,582.01 31.87 427.28

Total Mg (mg/kg) 8,050.70 17.94 65.28

Total S (%) 1.42 0.09 0.22

Micronutrient elements

Total Fe (mg/kg) 2,920.77 7.16 38.02

Total Mn (mg/kg) 700.77 1.99 3.05

Total Zn (mg/kg) 200.74 NDY 14.36

Total Cu (mg/kg) 4427 1.39 8.40

Total B (mg/kg) 24.37 0.16 4.37

Total Cl (%) 0.89 0.14 0.16

Beneficial mineral elements

Total Na (mg/kg) 4,342.43 18.44 1,102.98

YND= Not Detected
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Table 2 The effect of fertilizer application and cutting date on the fresh yield (kg/rai) of Napier grass cv. Pakchong 1

Cutting date Fertilizer Average of
(days) Control cCM CCM + PMT CCM + CS cutting date
45 3,130.4 4,027.8 3,830.1 4,548.6 3,884.2°
60 4,353.6 5,390.0 4,895.8 5,277.8 4,979.3°
75 5,349.9 6,028.3 6,949.8 7,136.8 6,366.2°
Average of fertilizer 4,278° 5,148.7° 5,225.2° 5,654.4°
Fertilizer (F) (P<0.05)
Cutting date (CD) (P<0.01)
FxCD ns

R*=0.87 C.V. = 16.31 Grand mean = 5,076.57
Means with a common letter in the row and the column do not differ significantly (P=0.05) by LSD

CCM = Composted cow manure
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PMT = Pig manure tea

CS = Cow sewage
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Table 3 The effect of fertilizer application and cutting date on the crude protein (%) of Napier grass cv. Pakchong 1

Cutting date Fertilizer Average of
(days) Control ccMm CCM+PMT  CCM+CS cutting date
45 5.51 5.54 5.43 5.30 5.44°
60 4.10 3.73 4.1 3.80 3.93°
75 3.51 3.37 3.30 3.48 3.41°
Average of fertilizer 4.37 4.21 4.28 4.19
Fertilizer (F) ns
Cutting date (CD) (P<0.01)
FxCD ns
R?=0.87 C.V.=16.31 Grand mean = 5,076.57

Means with a common letter in the column do not differ significantly (P=20.05) by LSD

CCM = Composted cow manure PMT = Pig manure tea CS = Cow sewage
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