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Influence of cutting height on yield and nutritive values of Purple guinea grass

(Panicum maximum TD58) under irrigation
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Abstract

A field experiment was established to determine the influence of cutting height on forage yield and nutritive values of
Purple guinea grass (Panicum maximum TD58) planted under an irrigation system. A Randomized Complete Block
Design was used. Treatments consisted of 4 cutting heights: 0, 5, 10 and 15 cm. above ground level with 4 replications.
The experiment was conducted at Khon Kaen Animal Nutrition Research and Development Center, Khon Kaen Province

during May 2009 to December 2011. Purple guinea grass in this study was planted with 50x40 cm. of plant spacing,
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30 day cutting interval, 50 kg/rai of basal fertilizer (15-15-15) application with 2 ton/rai of manure application before
planting, 200 kg/rai/year of urea fertilizer (46-0-0) application every after cutting with 2 ton/rai/year of manure application
every 2 months. The pasture was watered for 1 hour/every other day (about 5 cubic meter/rai/time) in the dry season or
out of rain period. The results showed that there was some effect of cutting height on total dry matter yield and average
dry matter yield of Purple guinea grass. Higher cutting at 10 and 15 cm. gave total dry matter yield and average dry
matter yield significantly higher (p<0.01) than lower cutting at 0 and 5 cm. height. The highest (p<0.01) leaf to stem
ratio and plant height were obtained from cutting at 15 cm. height. Cutting at 15 cm. height gave higher (p<0.01) tiller
number per square meter than cutting at 0 and 5 cm. height, but was not significantly higher (p>0.01) than cutting at
10 cm. height. Cutting height at ground level had the highest crude protein (CP), but lowest lingo-cellulose (ADF) and
cell wall (NDF), whereas dry matter digestibility (DMD) was higher than cutting at 10 and 15 cm. heights. In conclusion,
the dry matter yield of 4,460.1 kg/rai/year or 371.7 kg/rai/cut with good nutritive values of CP, ADF, NDF and DMD of
8.59, 44.45, 74.48 and 74.67 %, respectively were obtained from the 10 cm. cutting height treatment. In addition, it's

CP content was higher than cutting at 15 cm. above ground level.

Keywords: cutting height, irrigation, nutritive value, Purple guinea grass (Panicum maximum TD58), yield
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(Panicum maximum TD58) under irrigation
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Table 1 The chemical composition of soil in experimental plot before and after trial at 0-20 centimeter depth

Chemical composition Before trial After trial Quality of soil
pH (1:1 H2O) 5.47 6.35 Neutral
Lime requirement (kg/rai) 146 - -
Organic matter (%) 0.48 0.56 Low
Total N (%) 0.05 0.03 Low
Avail. P, Bray Il (ppm) 91.27 93.21 very high
EC (1:5)(mS/cm) 0.03 0.06 non saline soil
Extractable K (ppm) 31.42 34.19 Low
Extractable Ca (ppm) 113.53 248.69 Low
Extractable Mg (ppm) 11.63 43.25 very low

Total rainfall
(mm.) temperature (°c)
450 45
400 40
350 ~ r 35
300 30
250 25
200 — - 20
150 - ==k *—c*"( - 15
100 ~ - 10
50 ~ - 5
0 - - -0
& ¢ £ & & o & AN ¢ N & &
‘é&) 0660 ‘\e“ &‘0 \7}‘& éo"\\;b w\@* S Y\)@ @
6@9 QO QQ' < ‘7&
I Rainfall == Max.Temp == Min.Temp.
Figure 1 Monthly weather and rainfall data during September 2009 to September 2010
Source: Thapra Agro-Meteorological Station, Khon Kaen (2010)
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(Panicum maximum TD58) under irrigation
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Table 2 Effect of cutting height on dry matter yield (kg/rai) of Purple guinea grass planted under irrigation system in

each season

Cutting Season Total Mean
height Winter Summer Rainy (kg/rail (kg/rail
(cm) Total Mean ' Total Mean * Total Mean ° year) cut)

0 990.25° 247.56° 1,094.63°  364.88° 1,506.82°  301.36°  3591.67°  299.31°
5 1,098.98°  274.74° 1,266.44™  420.48™  1,725.07°  345.01°  4085.50°  340.46°
10 1,206.94° 301.73° 1,466.87°  488.96"°  1,786.26°  357.25°  4460.10°  371.67°
15 1,210.49°  302.62° 1,358.97* 45299  2,079.32°  415.86°  4648.80°  387.40°
Mean 1,126.66  281.66  1,295.48 431.83 1,774.37 32497  4196.50 349.71
p-value 0.0032 0.0045 0.0002 <0.0001
C.V.(%) 5.89 8.12 5.78 3.58

a, b, c

'Average DM. yield/cut from 4 cutting in winter season

’Average DM. yield/cut from 3 cutting in summer season

*Average DM. yield/cut from 5 cutting in rainy season

Means within a same column followed by the different letters are significant difference (p<0.01)
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Table 3 Effect of cutting height on leaf to stem ratio of Purple guinea grass planted under irrigation system in each

season

Cutting height (cm) Season Average
Winter Summer Rainy in 1 year

0 2.71° 1.86° 2.37° 2.35°

5 4.68° 3.76° 2.64° 3.60°

10 5.01° 4.99% 4.10° 4.63°

15 6.47° 6.04° 6.93 6.55"

Mean 4.72 4.16 4.01 4.28
p-value 0.0003 0.0008 <0.0001 <0.0001

C.V. (%) 14.94 22.53 11.10 8.48

a,b,cd
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Means within a same column followed by the different letters are significant difference (p<0.01)
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Table 4 Effect of cutting height on number of tiller per square meter (tillers) of Purple guinea grass planted under

irrigation system in each season

Cutting height (cm) Season Average
Winter Summer Rainy in 1 year
0 281.84° 285.62° 191.36° 245.08°
5 338.99" 406.84° 239.22° 320.53"
10 339.89° 468.04° 253.97° 330.18%
15 386.28° 468.82° 255.49° 352.22°
Mean 336.75 407.33 235.01 312.00
p-value 0.0007 <0.0001 0.0011 <0.0001
C.V. (%) 6.44 7.79 6.96 5.31

a, b c

Means within a same column followed by the different letters are significant difference (p<0.01)

Table 5 Effect of cutting height on the height (cm) of Purple guinea grass planted under irrigation system in each

season
Cutting height (cm) Season Average
Winter Summer Rainy in 1 year
0 37.91° 53.02° 61.99° 51.72¢
5 43.56° 61.25° 70.24° 59.10°
10 49.14° 71.15° 75.31° 65.55"
15 54.14° 71.56° 80.05 69.29°
Mean 46.19 64.24 71.90 61.42
p-value <0.0001 0.0006 <0.0001 <0.0001
C.V. (%) 5.67 6.92 3.44 3.59

a, b,cd

Means within a same column followed by the different letters are significant difference (p<0.01)
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Table 6 Effect of cutting height on nutritive values (% dry matter) of Purple guinea grass planted under irrigation system

Cutting height (cm) cP ADF NDF DMD
0 cm 11.02° 41.60° 70.81° 75.83°
5cm 9.77° 44.38° 73.67° 75.30%
10 cm 8.59° 44.45° 74.48° 74.68"
15 cm 8.07° 44.68° 74.57° 72.95°
Mean 9.36 43.77 73.38 74.69
p-value <0.0001 0.0006 <0.0001 0.0006
C.V.(%) 3.29 1.68 0.88 0.85
ab.cd
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Means within a same column followed by the different letters are significant difference (p<0.01)
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Figure 2.3 cutting at 10 cm. height above ground level
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Figure 2.4 cutting at 15 cm. height above ground level



