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ABSTRACT

In a ficld trial conducted at Liliendaal, East Coeast Demerara,
Echinochiva pyramidalis (L-am ) Hitchie and Chase was evaluated
in 16 m? plots for its response to three cutiing frequencies (three,
four and five weeks), two catling heights (7.6 cm and 12.7 em) and
two fertilizer rates (zero fertilizer and 84 kg N/ha plus 84 kg
P,0,/haj In 2 randomized complete block desipn over a two-year
period. Accumulated dry matter for the first year was 22 699,27
554 and 27 073 kg/ha (standard error = 921.93) and erudeprotein
percentage was 11.6, %9 and 8.6 (standard error = 0.93) at the
threes, four- and five-week harvest intervals, respectively, Accu-
mulated dry maticr for the second year was 16 361, 21 778 and 24
033 kg/ha (standard error = 11693} and crude protein percent-
apewas 13.0, 10.8 and 9.1 (standard error = 0.11}) at three-, four-
and {ive week harvest, intervals, respectively. Culting height had
a smull effect on DM yield per harvest, which proved to be
significant only in the first year, in favor of the 12.7 em height.
Fertilization significantly increased the accumulated DM yield in
the first year but notin the second year. Theinconsistencies in the
results were due, at least in part, to the patiern of rainfall during
the dwo-year trinl, Nevertheless, the resuits indicate thatin a cut-
amd-carry system, consideration should be given to the catogory
of animals to be fed; for calves and lactating cows, which require
a Irigh erude profein content in the feed, a three-weck culting
regime wouold be most appropriate.

{(Key words: Tropic {luvaquenats, (ertilizers, meat,
milk).

INTRODUCTION

he coastal ccozone of Guyana extends [or ap-
proximately 400 km (rom the Corentyne river
it Lhe cast 1o the Waini river in the west, and
varics in width from about 1 km to 60 km inland from the
Atlantic coast {2, 7). The land is approximately 2 m
below sea level at high tides.

To make these lands agriculiurally productive, a
serics of irrigation and drainage canals are operated
which provide irrigation water from infand reservoirs
and drain excess water into the ocean and rivers. A
protective wall alang the coast prevenis the encroach-
ment of the ocean at high tides.

The mean annual rainfall is greater than 2 000 mm
and the land can be flooded for extensive periods inter-
spersed with very dry perieds (7). The rainfall pattern is
reported 1o be bi-modal with the major periods of

i Received for publication 18 March 199,

* Caribbean Agricuitural Research and Development Institu-
te, Georgetown, Guyana

b University of Guyana

bl National Agricultural Research Institute, Guyana.

A Haynes*, C Harding** N Cumberbatch***

COMPENDIO

En un ensayo conducido en Liliendaal, en la costa cste del
Demerara (Guyana), sc evalué ¢l pasto Echinochloa pyramidalis
(l.am.) Hitche y Chase, en parcelas de 16 m?, en cuante a su
respuesta a tres frecuencias de corte —ires, cuatre y cinco se-
manas—, dos alturas de corte (7.6 cm y 12.7 em) y dos niveles de
fertilizacién: cero y 84 kg N/ha miés 84 kg PO /hia, en un disedo
de blogques completos al azar, durante dos ados. En ef primer a-
iig, la produccion acumulada de materia seca fue 22 699 kg/ha, 27
554 ke/ha y 27073 kgfha (error estindar = 921.93) y ¢l porcentaje
de proteina cruda fue de 11.6, 9.9 y 8.6 {error estindar = 0.93)
para los intervalos de corte de tres, evatro y cinco semanas, res-
pectivamente. En el segundo adfio, la materia seca acumulada
fue de 16 361 kp/ha, 21 778 kp/ha ¥ 24 033 kg/ha (error estdndar
= 11693} y ia protefna cruda fue 13.0%, 10.8% y 9.1% (error
estindar = (.11} para los intervalos de tres, cuatro y cinco
semuanas, respectivamente. La slura de corte tuvo un efecto
pequeia sebre la produccion de materia seca y solo fue significa-
tivo en ¢l primer afio, favereciende al corte a 12.7 em de altura.
La fertilizacion aumentd sighificativamente fa produccion aca-
mulada de materia seca en el primer afio pero no asf en ef segundo
afio. La inconsistencia en los resufiados se debid, por lo menos en
parte, al patréndelluvias queimperdé enlosdosafios de la prucba.
Sin emburgo, los resultados indican que en un sistema de alimen-
tacion con forrajes de corte, se debe tomar en cuenta la eategorfa
de los animales a ser alimentados; por ejemple, los terneros y las
vacas factantes, los cuales requicren de un alto econlenido de
proteina en ¢l alimento, un régimen de cortes cada tres semanas
serfa lo mds aproplada.

precipilation occusring in the months April 10 August
and November 1o January (2, 7). The soils arc mainly
clays belonging to the soil orders Entisols, Inceptisols
and Ultisols (2, 12).

Approximaiely 80 per cent of Guyanafs cattle popu-
lation exist in this ccozone and could contribute signifi-
cantly to the national demands [or meat and milk. In
order to improve production and productivity, im-
proved grasses which are adapted 1o the stated condi-
tions and give good dry matter production and quality
should be used.

Echinochloa pyramidalis (Lam.) Hitche and Chase
has been reported to flourish under scascnally
flooded conditions (12, 15). It has been recommended
and is now being used increasingly as a pasture grass
for both soiling and grazing (8).

This study was vndertaken to determine the utiliza-
tion potential of E pyramidalis 1o provide feed for
cattle in one of the cattle-producing areas of the coastal
ecozone. The trial was conducted over two years, from
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June 13, 1988 10 May 29, 1990, 10 allow for the effects
of annual weather fluctuations

MATERIALS AND METHODS

Soil type

The experiment was conducicd at Liliendaal, East
Coast Demerara, on a soil in the serics Whittaker,
classified by Smith (13) as Tropic Fluvaquents.

Experimental design

This was a 3 x 2 x 2 factorial in a randomized
complete block design. There were three replicates.

Field layout

An already established E. pyramidalis pasture was
used for the trial and 16 m?*plots were measured out and
demarcated with pickets. The plots were 0.9 m apart
within blocks and a 1.5 m pathway separated the blocks.
The entire experimental area was fenced to keep out
grazing animals.

Treatments

The 12 treatments were combinations of the follow-
ing variables: (a) cutting at three-, four- and five-week
intervals; (b} fertilizer applied at zero and 84 kg N/ha
together with 84 kg PO /ha; and {¢) harvesting at 7.6 cm
and 12.7 cm heights.

Table ia. Dry matter and crude proteln ylelds and crude
protein percentage of E. pyramidalis at three-,
four- and five- week harvest intervals for June
1588 - May 1989,

Harvest intervals Standard

Parameter J-week 4.week  S-week errer

Accumulated dry
matter yield (kg/ha) 226987 275538 270733 62193

Dry matter per

harvest (kg/ha) 13352 21196 27075 78.39
Accumulated crude

protein (kg/ha) 26281 27303 23337 10884
Crude protein per

harvest {kg/ha) 154.60 21003 23339 861
Crude protein (%) 1156 9.90 8.62 0.93
No of harvests 17 13 10 -

Error, degrees of frecdom = 22

Harvesting and measurement

Sampling was done using a quadrat of 0.165 m*%
Two samples were randomly taken per plot. All stolons
originating within the area of the quadrat were har-
vested. Markings of 7.6 cm or 12.7 cm on a graduated
pole were used to determine the height of sampling and
for cutting back the plots.

The weights of the harvesied samples were recorded.
The samples were then dried in an oven between 50 «C
and 60 «C for approximaicly 48 hours, or until a
constant weight was achieved. The weights of the dried
samples were recorded and the dry matier (DM) yield
per quadral determined. The DM yield in kg/ha was
calculated by multiplying the DM yield of the quadrat
by the constant 60 547. Crude protein (CP) determina-
tions were then made using the micro-Kjeldahl tech-
nigue,

Daily rainfall datz were obtained from the meteoro-
logical station situated at the Botanical Gardens, which
was approximately 3 km away from the experiment
location,

RESULTS

"The statistical data for the two periods, June 1988 to
May 1989 and June 1989 to May 1990, were analyzed
separately.

The results for DM yield, CP content and CP yield
for the three cutting frequencies and for the perods
from June 1988 to May 1989 and June 1989 to May

Table 1b.  Dry matter and crude protein yields and crude
protein percentage of E. pyramidalis at three-,
four- and five- week harvest Intervals for June
1989 - May 1990.

Harvest intervals Standard
Parameter 3-week 4.week  S-week error

Accumulated dry
matter yield (kg/ha) 163608 217778 240329 116933

Dry mauter per

harvest {kgfha) 9652.4 16753 24034 10123
Accurmulated crude

protein (kg/ha) 21287 23474 21828 134.12
Crude protein per

harvest {kgfha) 12522 180.58 21829 1062
Crude protein (%) 13.00 10.80 909 0107
No. of harvests 17 13 10 —_

Error, degrees of freedom = 22
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198G are given in Tables 1aand ib, respectively. Forthe
two periods June 1988 1o May 1989 and June 1989 w
May 1990, the cutting intervals had a significant effect
{P<0.05) on DM yield per harvest and accumulated DM
yield. DM yield per harvest was highest at the five-
week cutting interval and lowest al the three-week
culling interval; these data directly influenced the accu-
mulated DM yield.

Cutting interval also had a significanteffect (P<0.05)
on the CP content and CP yield per harvest. The CP
content was highest at the three-week cutting interval
and lowest at the five-week cutling interval. The CP
yield per harvest was highest at the five-week cutting
interval and lowest at the three-week cutling interval,

Fertilizer had a significant effect (P<0.05) on the
accumulated DM yieldsfor the period June 1988 10 May
1989, but not for the period June 1989 to May 1990.
Accumulated DM vyield increased owverall  from
24 783.7 kg/ha without fertilizer 1o 26 766.9 kg/ha
{standard error = 752.72) with fedilizer for the period
June 1988 10 May 1990, The eifects of fertilizer on DM
and CP yields at the different cutting intervals for the
two periods are shown in Tables 2a and 2b, respectively.

Height at ime of harvest had a significant effect
(P<0.05) on the DM yields per harvest for the period
June 1988 to May 1989 but not for the subsequent

period June 1989 to May 1990. The DM yield per
harvest increased overall from 1969.8 kgg/ha at the 7.6
cm harvest height to 2138.4 kg/ha (standard error =
110.86)at the 12.7 cm harvest height for the period June
1988 10 May 1989. The effects of harvest height on DM
and CPyieldsat the three cutling intervals for June 1988
1o May 1989 and June 1989 10 May 1990 are shown in
Tables 3a and 3b, respectively.

There were no significant interactions (P>0.05) for
the two periods. The DM yields for the various harvests
atthe three-, four- and five-week cutting frequencics are
shown inFigs. 1a,2a and 3a, respectively, for the period
June 1988 to May 1989 and in Figs. 1b, 2b and 3b
respectively, forthe period June 1989 1o May 1990, The
corresponding recorded rainfall data are shown as well.
The pattern of rainfall seemed 1o influcnce DM yields
per harvest; however a lincar regression of DM on
rainfall for the three harvest; intervals was significant
only at the five-week harvest interval in the second
period (P<0.03).

Allowing for 3% of live weight as DM intake, with
400 kg live weight equivalent 1o one animal unil (AU),
carrying capacities for the first year would have been
5.2,6.3 and 6.2 AU at the three-, four- and five-week
harvest intervals, respectively. These would have been
lower in the second year, the estimates being 3.7, 5.0
and 5.5 AU at the three-, four- and live-weck harvest
intervals, respectively,

Table 2a. Dry matier and crude protein ylelds and crude protein percentage of E. pyramidalis for fertilized and unfertilized plots al three-
four- and five-week harvest intervals for June 1988 - May, 1989.
Harvest infervals
Parameter 3-week | 4-week S-week Standard
i fi 1] fI fo fi error
Accumulated dry
maiter yield
(kg/ha) 225626 22 8349 256168 29 4507 261720 279749 130376
Dry matter
per harvest
(kg/ha} 132740 1343 3 19705 22687 26173 27976 110 86
Accumulated
crude protein
(kp/ha) 36302 26260 25338 25268 22360 24315 15392
Crude protein
per harvest
{kg/ha) 154.72 154.48 1549 2552 2236 2432 12.17
Crude protein
(%) 1163 Il 48 988 991 859 868 013
No. of harvests 17 13 10 —

Error, degrees of freedom = 22
0 = unfenilized {1 = fertilized
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Table 2b. Dry matter and crude protein ylelds and crude proteln percentage of E. pyramidalis Tor fertilized and unfertilized plots at three-
four- and five-week harvest Intervals for June 1989 - May 1950,
Harvest intervals

Parameter 3-week 4-week S-week Standard

o fi o {1 L £ error
Accumulated dry
matter yield
(kg/ha) 16 373.0 163480 200016 234740 22 9760 25089.7 16532
Dry matter
per harvest
(kg/ha} 9632 961.5 15447 18058 22979 25090 143 16
Accumulated
crude protein
(kg/ha) 21390 21184 21930 25016 20609 23046 189.67
Crude prolein
per harvest
(kg/a} 1258 1246 1687 192.4 2061 230.5 15.00
Crude protein
(%) 13.00 1297 1093 1066 Q02 915 15
No. of harvests 17 13 10

Error, degrees of freedom =22
f0 = unfenilized 1 = fenilized

Fable3a,  Drymatter and crude protein yields and crude protein percentage of E. pyramidalis at two levels of cutting and harvesting ot three-
four- and five-week harvest intervals for June 1988 - May 1989,
Harvest intervals
Parameter 3-week 4-week S-week Standard
H1 H2 HI H2 Hi B2 error
Accumulated dry
matter yield .
(kg/ha) 225878 22 8097 26 8500 282574 25 150.0 28 996 4 1303.76
Dry matter
per harvest
(kg/ha) 13287 13417 20655 21736 25150 18998 110 86
Accumulated
crude protein
(kg/a) 26524 26039 26989 27617 272245 24430 153.92
Crude protein
per harvest
(kg/ha) 156.00 153.20 20760 21240 222.46 24431 1217
Crude protein
{%) 1172 1139 10.04 9735 835 8.42 013
No. of harvests 17 13 10 o

Erroz, deprees of freedom = 22

H1 = 7.62 cm cutting height; H2 = 12.7 cm cutting height
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Table3b.  Dry matter and crude prolein ylelds and crude protein percentage of E. pyramidatis al two levels of cutting and harvesting at three-
four- and flive-week harvest Intervals for June 1989 - May, 1950.
Harvest intervals
Parameter J-week d-week S-week Standurd
H1 H2 H1 H2 HI H2 Crror
Accumulated dry
malier yicld
{kg/ha) 16 186.7 165348 212067 223490 24 8020 232637 165315
Dry matier
per harvest
Gghn) 9522 972.5 16314 17190 2 480.5 23264 143.16
Accumulated
crude protein
(kgha) 21177 21397 22939 2 400.9 227149 20906 189.67
Crude protein
per harvest
(kg/hn) 124 58 125.85 176 45 184 69 22752 209.08 15.00
Crude protein
{Fe) 1311 i2.92 10 84 1075 915 903 0.15
No. of harvesis i 13 10 —
Error, degrees of freedom = 22
H1 =7.62 cm cutiing height; H2 = 12.7 om cutting height
—w Oy mattar ylaid w— Dry matter yield
= - = Rolatolf ~=== Reinfail
4000F 4500 2000 4350
L ° 4300
£ 3000} 1400 = 1500k | .
z z = z
5 i 4300 2 1 Ja00 2
§ zo00f = g jo00f E
= 5 da00 3 r 1% 3
=
" i 4100
1000 4100 500
R 450
o i 0 18
Horvesln Harvests
Fig. 1 a. Dry maucer yields of £. pyramidalis harvested every 3 Fig. 1b. Dry matter yields of E. pyramidalis harvested every
weeks and rainfall from June 1988 o May 1989. 3 weeks and rainfall from June 1989 to May 1990,
e Ty MuHer yield wememen - D1y O EY yield
sooob Ralnall {500 3000 ~ --- Roinfoll A380
fZQDDG— Js00 £ 2500} 3%
g 4400 & & zoook 1 g
£ 3000 S 2 q200 &
£ 4300 = E 5005 -
Z 2000} 3 & diso 3
4200 1600} 100
1000}
4100 500} 4 50
1 i) X E 1 1 I 1 ) 0
¢ 14 o 2 4 5 8 10 1z 14
Horvesis Harvesis
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Fig. 3 0. Dry mater yields of E pyramidalis harvested every 5
weeks and rainfall from Junc 1988 10 May 1989,

DISCUSSION AND RECOMMENDATIONS

"The higher DM yields obtained at the longer cutting
frequencies would be cxpected as the plants would have
more time to produce and accumulate metabolites. Also
at extended cutting intervals, tiller and leaf formation,
leaf elongation and stem development would be higher.
Cuiting oo frequently would deplete carbohydrate
reserves and cause a decling in root development, re-
sulting in reduced forage yield (3).

The higher CP content at the shorter harvest intervals
is also to be expected because CP content declines with
age (11), particularly in tropical pastures.

The lower yield obtained at the shorter cutting height
in the first year may be the result of less reserves in the
residual herbage to promote regrowth. Also, continu-
ous culting of forage nearcr ground level would resuitin
the plant hecoming weakened, and would reduce re-
growth potential (3). It was also shown by Funes et al.
() that DM yiclds were higher at longer cutting inter-
vals and at higher heights of harvesting,.

The major effcct of fertilizer was on DM yields.
Nitrogen fertilizer isknown toincrease the DM produc-
tion of grasses (5). It has also been demonstraied by
Azevedo er al. (1) that phosphorus can increase the
viclds of E. pyramidalis. In this study, however, fertil-
izer did not seem to affect the CP content, probably
because of the levels of fertilizer used. The major
benefit of applying N and P together, at the levels used
in this triaf, would be to increase DM vields. There is
also the possibility that the flooded conditions during
the experimental period would have caused movement
across plots and confounded the effects of fertilizer.

The variation in DM at the various periods may
have been a result of the rainfall pattern. Rainfall is
known to affect the pattern of forage production (6,
14)While rainfall was notan experimental treatment, its
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- - - Reinfait
5000} 4700

g

3000

2600,

ury msamer, xQ/ ne

LO00

Harvests

Fig 3 b. Dry wmatter yields of E pyramidalis harvested every 5
weeks and rainfall from June 1989 to May 1990,

effeet cannot be ignored and Figs. 1a, 1b, 2a,2b, 3aand
3b, indicated some influence of rainfall on DM yield.
The lack of significance in the regression analyses
might have been due to the rainfall distribution for the
regrowth periods. All the rainfall for a period may not
have contributed to regrowth, especially when this
rainfall occurred near the time of harvesting.

In acutting regime for animat feeding, consideration
should be given to the category of animals to be fed and
1o the balance between quality and quantity of forage
available. For animals that require a high crude protein
content, such as calves and lactating cows, a three-week
cutting regime may be most appropriate; however, due
to the lower dry matter yield, lower stocking rates would
have to be employed.

A five-week harvest interval may be used for dry
cows and replacement heifers and higher stocking rates
could be accommodated. The four-week cutting fre-
quency would give a good balance between crude
protein yield and dry matier production and may be
recommended as the optimum harvest interval. This
cutting interval has also been recommended by Mufioz
etal (8,9, 10). It may also be more beneficial for DM
production to harvest at 12.7 cm rather than at 7.6 cm.

The fluctuating pattern of production implies that
forage conservation would have 1o be aregular practice
toensure aregular supply of forage throughout the year,
especially when stocking levels are close to carrying
capacities.
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