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Abstract

A field experiment was conducted to determine the influence of plant spacing on forage yield and quality of Purple
guinea grass (Panicum maximum TD58) planting under an irrigation system. The experiment was conducted at the
Khon Kaen Animal Nutrition Research and Development Center, Khon Kaen Province during May 2009 to December
2011. A Randomized Complete Block Design was used. Treatments consisted of 4 planting spaces: 50x30, 50x40,
50x50 and 50x60 cm. with 4 replications. Purple guinea grass was cut at 5-10 cm. of cutting height, 30 days of cutting
interval, 50 kg/rai of basal fertilizer (15-15-15) application with 2 ton/rai of manure application before planting, 200
kg/railyear of urea fertilizer (46-0-0) application every after cutting with 2 ton/rai/lyear of manure application every 2
months. The pasture was watered for 1 hour/every other day (about 5 cubic meters/rai/time) in the dry season or out

of the rain period. The results showed that plant spacing did not affect (p>0.05) total dry matter yield, average dry
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matter yield, height of plant, nutritive value (CP, ADF and NDF) and dry matter digestibility (DMD) of Purple guinea

grass. Planting of 50x30 cm. spacing had the lowest (p<0.01) average number of tiller per plant. From this experiment,

plant spacing of 50x40 cm. was chosen for all the other experiments. The Purple guinea grass planted with 50x40 cm.

spacing produced a dry matter yield of 4,712.1 kg/rai/year or 392.7 kg/rai/cut with CP, ADF, NDF and DMD of 9.10,

39.35, 71.63 and 73.87 %, respectively.

Keyword: irrigation, nutritive values, plant spacing, purple guinea grass (Panicum maximum TD58), yield
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1. MWARAWININARDY

LLﬂaamsmaauﬂuaumimw (Oxic —

Paleustult) 1 pH (Junsalanites (5.47) e Lime
requirement tiniy 146 Alansu/ls iadudaudroin
NNUAzdLa ﬁ‘éuﬂ%ﬂi'@lq@‘i'm'm (0.48 %) fimq lulasian
¢ (0.05 %) mq%laa%la%'aﬁﬂuﬂsﬂmﬁgamﬂ (91.27
ppm) ﬁﬂqiﬂé’mfi‘mm‘%w (31.42 ppm) TIAUABLTHULAZLLAN
B andnunn (113,53, 11.63 ppm awdney) waziien EC
#an (0.03 mS/em) Sauludnlsiidy (Table 1)
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2. EMWABRIINITNARNDY

wamﬁmswzﬁqmawﬁ'ﬁmamﬁmaaausl,u
Lainaaay Lfia'guq@msmaaa WU gNIWABIAT pH
Rndiwdunans (6.39) Suﬂ%ﬂ"s’@lqlﬁw%wﬁﬂﬁay (0.60
%) agﬂisl,ummsv?@‘i"] 9 lulasauanad (0.03 %) agflwnmi
éin mqwaaWa%’aﬁLﬂuﬂiﬂwﬁgamn fenlnalfseny
fnnaunIINanad (88.35 ppm) m@ﬂﬂé’al,%yuﬁﬁw‘i'ﬂﬂﬁ
\WAesAuAInawnINanad (32.94 ppm) SIQUANLTINLAZ
LLuﬂﬁLf‘Eauw‘w"w%w,l,@iaglmzﬁm‘iﬁ (300.08, 44.92 ppm
AURIAL) Uazen EC RN (0.05 mS/cm) wdFadnunn
Joududwliifu (Table 1) éwSuasddsznaumaiaiuad
ﬂﬁﬂaﬂﬁlﬁ’lumimaaa fiein pH, EC, P.O_ iz K O oy
lwnuidnanasgiwasilodund snciudime ulasian
@‘i’mdﬂmmmgmmmﬂﬂauﬂ%ﬂ (Table 2)

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 6.39 Neutral
Lime requirement (kg/rai) 146 - -
Organic matter (%) 0.48 0.60 Low
Total N (%) 0.05 0.03 Low
Avail. P, Bray Il (ppm) 91.27 88.35 very high
EC (1:5)(mS/cm) 0.03 0.05 non saline soil
Extractable K (ppm) 31.42 32.94 Low
Extractable Ca (ppm) 113.53 300.08 Low
Extractable Mg (ppm) 11.63 44.92 very low

Table 2 The chemical composition of manure compare to standard organic fertilizer.
Chemical composition Standard organic fertilizer Manure
pH (1:10 HZO) 5.5-8.5 8.17
EC (ds/m) (1:10 HZO) <35 1.14
N (% by wt.) > 1.0 % by wt. 0.53
PZO5 (% by wt.) > 0.5 % by wt. 0.63
KZO (% by wt.) > 0.5 % by wt. 0.92
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Total rainfall
(mm.) temperature (%)
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350 -+ - 35
300 30
250 25
200 ~ 20
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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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Table 3 Effect of plant spacing on dry matter yield (kg/rai) of purple guinea grass under irrigation in each season.

Plant Season Total Mean (kg/
spacing Winter Summer Rainy (kg/rai/ rai/
(cm) Total Mean ' Total Mean * Total Mean ° year) cut)
50x30 1,165.7 291.4 1,579.3 526.5 1,727.4 345.5 44724 372.7
50x40 1,289.9 322.5 1,617.9 539.3 1,804.3 360.9 4,7121 392.7
50x50 1,241.9 310.5 1,639.4 546.5 1,791.9 358.4 4,673.2 389.4
50x60 1,242.3 310.6 1,618.7 539.6 1,750.1 350.0 4,611.0 384.3
Mean 1,235.0 308.7 1,613.8 537.9 1,768.4 353.7 4,617.2 384.8
p-value 0.4991 0.8719 0.7047 0.5758
C.V.(%) 9.00 6.43 5.86 5.45

'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
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Figure 2

Remarks:

The correlation between average of total DM. yield in each cutting and max. temperature (R*=0.87)

Winter season is from middle of October to middle of February ; Summer season is from middle of February

to middle of May ; Rainy season is from middle of May to middle of October.

Table 4 Effect of plant spacing on leaf to stem ratio of Purple guinea grass under irrigation in each season

Plant spacing Season Average

(cm) Winter Summer Rainy in 1 year
50x30 3.39 2.54 2.64 2.87
50x40 4.08 2.35 2.46 2.98
50x50 3.37 2.54 2.53 2.81
50x60 3.62 2.43 2.53 2.87
Mean 3.62 2.46 2.54 2.88

p-value 0.6026 0.5091 0.9139 0.9135
C.V. (%) 22.49 8.15 13.59 11.41
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Table 5 Effect of plant spacing on the height (cm) of purple guinea grass under irrigation in each season

Plant spacing Season Average
(cm) Winter Summer Rainy in 1 year
50x30 457 71.4 74.5 64.1
50x40 48.9 73.7 75.5 66.2
50x50 47.2 72.7 74.5 64.9
50x60 47.7 76.1 77.6 67.2
Mean 47.3 73.5 75.5 65.6

p-value 0.2644 0.2863 0.4790 0.1709
C.V. (%) 4.44 4.43 4.05 2.89

Table 6 Effect of plant spacing on number of tiller per plant (tillers) of purple guinea grass under irrigation in each

season
Plant spacing Season Average
(cm) Winter Summer Rainy in 1 year
50x30 64.99° 76.31° 48.42° 59.43"
50x40 76.61° 94.35° 62.34° 73.57°
50x50 86.42° 115.71° 73.04° 86.78"
50x60 110.43° 128.37° 88.33° 103.66°
Mean 84.61 103.68 68.03 80.86
p-value <0.0001 <0.0001 <0.0001 <0.0001
C.V. (%) 4.70 5.35 4.07 1.04

%9 Means within a same column followed by the different letters are significant difference (p<0.05)

Table 7 Effect of plant spacing on nutritive values (% on dry matter) of purple guinea grass under irrigation

Plant spacing (cm) DM CP ADF NDF DMD
50x30 16.86 9.06 39.83 71.04 73.85
50x40 16.59 9.10 39.35 71.63 73.87
50x50 16.57 8.98 39.06 71.03 73.25
50x60 16.56 9.28 38.71 70.97 73.61
Mean 16.64 9.11 39.23 71.17 73.65
p-value 0.3347 0.6177 0.0571 0.4929 0.0630

C.V. (%) 1.54 3.55 1.28 0.93 0.42
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(Panicum maximum TD58) under irrigation

Figure 4. Four treatments consisted of planting spaces: 50x30, 50x40, 50x50 and 50x60 cm.

Figure 4.3 Planting spaces: 50x50 cm. Figure 4.4 Planting spaces: 50x60 cm.

Figure 4.5 Chemical fertilizer applied after every cutting.  Figure 4.6 Water supplied about 1 hour every other day

in dry season



