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ABSTRACT: Sorghum (Sorghum bicolor) is a warm-season annual grass with great ability to produce
high forage biomass yields. It can be used for the production of energy, fibre or paper, as well as for
syrup and animal feed. Sorghum is a highly drought-tolerant field crop. Identification of cutting intervals
and cutting heights that optimize the net forage accumulation and delay senescence and stem
accumulation would favor the efficient accumulation of large quantities of highly nutritious forage. The
field experiment was laid out split plot with randomized complete block design with four replications.
Treatments included cutting height (b1= 0, b2=5, b3=10, b4=15) and variety (feed speed, pegah, indian).
Analysis of variance showed that the effect of variety and cutting height on all characteristics in was
significant.
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INTRODUCTION
Sorghum (Sorghum bicolor) is an important
alternative for human and animal food, especially in
regions of low water availability, in which seed is rich
in protein, vitamins, carbohydrates and minerals.
Also, the plants have a high green mass and are
tolerant to drought (water stress) and high
temperatures (Carvalho et al. 2000). Sorghum
(Sorghum bicolor) is a warm-season annual grass
with great ability to produce high forage biomass
yields (Fribourg 1995; Rooney et al. 2007). It can be
used for the production of energy, fibre or paper, as
well as for syrup and animal feed (Steduto et al.
1997). Sorghum is a highly drought-tolerant field
crop. It has low water requirements, and therefore it is
widely used as a fodder crop in many regions of the
world. However, as with other crops, high yield can
be achieved only through the use of suitable
agronomic practices (ICRISAT/FAO 1996; Zerbini
and Thomas 2003). In order to expand the use of
sorghum as a forage crop, its tendency to lodging, a
characteristic of the tall forage sorghum types, must
be overcome (Miron et al. 2005). Another obstacle to
the expanded use of tall forage sorghum is its
insufficient accumulation of dry matter content
(Miron et al. 2006). Today there are different
cultivars of sorghum that are grown for various
purposes, either for animal feed production or for
human nutrition, especially cultivars whose seeds
have a high nutritional value and contain few harmful
substances. These plant species have special
importance in the agricultural production of
developing countries (Taylor 2004

Sorghum has an important role in the production of
ethanol and other bio industrial products such as bio
plastics (McLaren et al. 2003). The biomass of fodder
sorghum, Sudan grass, and their hybrid is usually
used fresh or for preparation of silage, while it is
rarely used for the preparation of hay or grazing (Eric
et al. 1999). Depending on use of the biomass (hay,
silage, or fresh), suitable agronomic practices are
applied. If these plants are grown for fresh biomass or
for grazing, sowing is denser, with higher
consumption of seed per hectare, while for silage
production, plants are grown on a larger vegetation
area (Kruzin and Casovskih 1997). Current
recommendations regarding cutting height of alfalfa
are designed to maximize yield while maintaining
high quality forages and stand longevity. Forage
growers frequently cut forages at a height of three or
more inches. However, recent reports indicate that
there may be an advantage to cutting alfalfa closer,
leaving an inch or less of stubble height (agriculture
Online, 1999). Research indicates that dry matter
yields and nutrient yields are higher for shorter
cutting heights as compared to leaving taller stubble
(Sheaffer et al., 1988). Obtaining higher yields
requires that the plants are healthy and that
carbohydrate root reserves are adequate for plant
regrowth following harvest. Early Wisconsin studies
using Vernal alfalfa showed that forages harvested
three or four times per season produced more total
forage when cut at a 1-inch height versus cutting at 3
inches or more (Kust and Smith, 1961, Smith and
Nelson, 1967). North Dakota research looking at
cutting height since the mid-1960s shows similar
results where shorter cutting height leads to higher
yields.
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Cutting height can be used to manipulate whether
stems originate from crown or stem buds. Low
cutting height stimulates crown bud development and
high cutting height stimulates stem bud development.
Crown buds are more productive than stem buds, so
stimulation of crown bud development by lower
cutting heights (i.e. 2 to 3 inches) is usually desirable.
However, raising cutting height may be desirable 1) if
crown bud development is suppressed by frequent or
early cutting, 2) to avoid cutting crown re-growth
buds if the alfalfa is cut late, or 3) possibly during the
summer when crown bud development is low (Kust
and Smith, 1961). Identification of cutting intervals
and cutting heights that optimize the net forage
accumulation and delay senescence and stem
accumulation would favour the efficient accumulation
of large quantities of highly nutritious forage (Pinto et
al. 2001; Carnevalli et al. 2006; Barbosa et al. 2007;
Difante et al. 2009; Da Silva et al. 2009).
MATERIAL AND METHODS
The experiment was conducted at the Zabol which is
situated between 31° North latitude and 61° East
longitude. Composite soil sampling was made in the
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experimental area before the imposition of treatments
and was analyzed for physical and chemical
characteristics. The field experiment was laid out split
plot with randomized complete block design with
four replications. Treatments included cutting height
(b1 = 0, b2=5, b3=10, b4=15) and variety (feed speed,
pegah, indian). Data collected were subjected to
statistical analysis by using a computer program
MSTATC. Least Significant Difference test (LSD) at
5 % probability level was applied to compare the
differences among treatments` means.
RESULTS AND DISCUSSION
A. Plant height
Analysis of variance showed that the effect of variety
on Plant height in was significant (Table 1). The
maximum of Plant height in cutting 1 of treatments
feed speed was obtained (Table 2). The minimum of
Plant height in cutting 1 of treatments indian was
obtained (Table 2). The maximum of Plant height in
cutting 2 of treatments feed speed was obtained
(Table 2). The minimum of Plant height in cutting 2
of treatments indian was obtained (Table 2).

Table 1: Anova analysis of the sorghum affected by cutting height and variety.
S.O.V
f
R
a
R*a
b
a*b
Error
CV (%)

dHeight
(b1)

Height (b2)

Height (b3)

Wet
forage(b1)

Wet
forage(b2)

Wet
forage(b3)

dry
forage(b1)

dry
forage(b2)

dry
forage(b3 )

263.6 ns
12614.8**
214.75n.s
607.85*
1717.06**
474.10
11.42

787.35 ns
6956.77**
360.85 ns
7047.46**
638.88*
242.00
7.86

361.83 ns
21451.79**
203.45 ns
17353.83**
1016.79**
94.98
6.46

7.76 ns
222.50 **
12.45n.s
155.78*
94.06n.s
51.10
9.73

124.47 ns
998.91 **
62.52 ns
686.76 *
200.27 *
79.84
8.66

27.63 ns
551.48 **
27.04 ns
247.32 **
63.30 *
25.48
8.95

0.06n.s
1.26**
0.07n.s
2.25**
0.22*
0.07
11.51

0.05 ns
1.62**
0.09n.s
3.24**
0.33*
0.12
9.77

0.05 ns
4.96**
0.13n.s
3.43**
0.94**
0.09
14.94

*, **, ns: significant at p<0.05 and p<0.01 and non-significant, respectively.

The maximum of Plant height in cutting 3 of
treatments feed speed was obtained (Table 2). The
minimum of Plant height in cutting 3 of treatments
indian was obtained (Table 2). Analysis of variance
showed that the effect of cutting height on Plant
height was significant (Table 1). The maximum of
Plant height in cutting 1 of treatments control (no
cutting height) was obtained (Table 2). The minimum
of Plant height in cutting 1 of treatments 15 cm was

obtained (Table 2). The maximum of Plant height in
cutting 2 of treatments 15 cm was obtained (Table 2).
The minimum of Plant height in cutting 2 of
treatments control was obtained (Table 2). The
maximum of Plant height in cutting 3 of treatments
15 cm was obtained (Table 2). The minimum of Plant
height in cutting 3 of treatments control was obtained
(Table 2).

Table 2: Comparison of plant height affected by variety and cutting height.
Treatment
Variety
Feed speed
Pegah
Indian
Cutting height (cm)
0
5
10
15

Plant height (cutting 1)

Plant height (cutting 2)

Plant height (cutting 3)

216.87a
193.81b
161c

221.3a
190.3b
181.6b

178.5a
146.1b
127.3c

219.3a
198.2b
197.8b
146.8c

146.6c
196.2b
209.4a
220.7a

116.5d
146.1c
159.1b
180.9a

Any two means not sharing a common letter differ significantly from each other at 5% probability
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B. Wet forage yield
Analysis of variance showed that the effect of variety
on wet forage yield in cutting 1 was not significant
(Table 1). Analysis of variance showed that the effect
of variety on wet forage yield in cutting 2 and cutting
3 was significant (Table 1). The maximum of wet
forage yield in cutting 2 of treatments feed speed was
obtained (Table 3). The minimum of wet forage yield
in cutting 2 of treatments Indian was obtained (Table
3). The maximum of wet forage yield in cutting 3 of
treatments feed speed was obtained (Table 3). The
minimum of wet forage yield in cutting 3 of
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treatments indian was obtained (Table 3). Analysis of
variance showed that the effect of cutting height on
wet forage yield in cutting 1 was significant (Table
1). The maximum of wet forage yield in cutting 2 of
treatments 15 cm was obtained (Table 3). The
minimum of wet forage yield in cutting 2 of
treatments control was obtained (Table 3). The
maximum of wet forage yield in cutting 3 of
treatments 15 cm was obtained (Table 3). The
minimum of wet forage yield in cutting 3 of
treatments control was obtained (Table 3).

Table 3: Comparison of wet forage yield affected by variety and cutting height.
Treatment
wet forage yield (cutting 2)
wet forage yield (cutting 3)
Variety
Feed speed
190.39a
60.56a
Pegah
105.77a
58.93a
Indian
94.26b
49.68b
Cutting height (cm)
0
92.58b
52.67b
5
103.64a
52.72b
10
106a
58.18a
15
110.33a
61.98a
Any two means not sharing a common letter differ significantly from each other at 5% probability

C. Dry forage yield
Analysis of variance showed that the effect of variety
on dry forage yield was significant (Table 1). The
maximum of dry forage yield in cutting 1 of
treatments feed speed was obtained (Table 2). The
minimum of dry forage yield in cutting 1 of
treatments indian was obtained (Table 2). The
maximum of dry forage yield in cutting 2 of
treatments feed speed was obtained (Table 4). The
minimum of dry forage yield in cutting 2 of
treatments indian was obtained (Table 4). The
maximum of dry forage yield in cutting 3 of
treatments feed speed was obtained (Table 4). The

minimum of dry forage yield in cutting 3 of
treatments indian was obtained (Table 4). Analysis of
variance showed that the effect of cutting height on
dry forage yield in cutting 1 was significant (Table 1).
The maximum of dry forage yield in cutting 2 of
treatments 15 cm was obtained (Table 4). The
minimum of dry forage yield in cutting 2 of
treatments control was obtained (Table 4). The
maximum of dry forage yield in cutting 3 of
treatments 15 cm was obtained (Table 4). The
minimum of dry forage yield in cutting 3 of
treatments control was obtained (Table 4).

Table 4: Comparison of plant height affected by variety and cutting height.
Treatment
Dry forage yield (cutting 1)
Dry forage yield (cutting 2)
Dry forage yield (cutting 3)
Variety
Feed Speed
2.71a
3.99a
2.57a
Pegah
2.39b
3.67b
2.09b
Indian
2.15c
3.35c
1.45c
Cutting height (cm)
0
2.91a
3.16c
1.49c
5
2.56b
3.33c
1.73c
10
2.33b
3.9b
2.24b
15
1.88c
4.29a
2.69a
Any two means not sharing a common letter differ significantly from each other at 5% probability
entre intensidade e freqüência de pastejo.
REFERENCES
Pesquisa Agropecuária Brasileira, 42, 329-340.
Carnevalli, R.A., Da Silva, S.C., Oliveira, A.A., Uebele,
Agriculture Online, (1999). Cut it close for best
M.C., Bueno, F.O., Hodgson, J., Silva, G.V. and
performance
in
Moraes, J.P. (2006). Herbage production and
alfalfa.http://www.agriculture.com, April 9, 1999.
grazing losses in Panicum maximum cv.
Barbosa, R.A., Nascimento Jr, D., Euclides, V.P.B., Silva,
Mombaça pastures under four grazing
S.C., Zimm er, A.H. and Torres Jr, R.A.A.
managements. Tropical Grasslands, 40, 165-176.
(2007). Capim-tanzânia submetido a combinações

Ahmad, Mehraban and Fanaei
Carvalho, L.F., S. Medeiros Filho, A.G. Rossetti and E.M.
Teófilo. 2000. Osmoconditionning in sorghum
seeds. Revista Brasileira de Sementes. 22: 185192.
Da Silva, S.C. and Nascimento Jr, D. (2007). Avanços na
pesquisa com plantas forrageiras tropicais em
pastagens:
características
morfofisiológicas.
Revista Brasileira de Zootecnia, 36, 121-138.
Da Silva, S.C., Bueno, A.A.O., Carnevalli, R.A., Uebele,
M.C., Bueno, F.O., Hodgson, J., Matthew, C.,
Arnold, G.C. and Morais, J.P.G. (2009). Sward
structural
characteristics
and
herbage
accumulation of Panicum maximum cv.
Mombaça subjected to rotational stocking
managements. Scientia Agricola, 66, 8-19.
Difante, G.S. (2005) Desempenho de novilhos,
comportamento ingestivo e consumo voluntário
em pastagem de Panicum maximum Jacq. cv.
Tanzânia. Ph.D. Thesis. Universidade Federal de
Viçosa.
Eric P, Djukic D (2004). Uticaj visine biljaka na sadržaj
HCN u krmi krmnog sirka i sudanske trave. Acta
Agriculturae Serbica IX: 349-354.
Fribourg, H.A. (1995). Summer annual grasses. In An
Introduction to Grassland Agriculture edited by
Barnes, R.F., Miller, D.A. & Nelson, C.J.
Forages, Vol. I, Ames Iowa: Iowa State
University Press. pp. 463-472.
(ICRISAT)/Food and Agriculture Organization (1996). The
World Sorghum and Millet Economies.
ICRISAT, Patancheru, India/ FAO, Rome.
Kust, C.A., and Dale Smith. (1961). Influence of harvest
management on levels of carbohydrate reserves,
longevity of stands and yield so hay and protein
from vernal alfalfa. Crop Sci. 1: 267-269.
Kruzin IP, Casovskih VP (1997) Sudanskaja trava na
orosajenijh zemljah Rossii. Volgograd, Komitet
po pe?ati, p. 144.
Miron J, Zuckerman E, Sadeh D, Adin G, Nikbachat M,
Yosef E, Ben-Ghedalia D, Carmi A, Kipnis T,
Solomon R (2005). Yield, composition and in
vitro digestibility of new forage sorghum varieties

584

and their ensilage characteristics. Anim Feed Sci
Technol, 120: 17-32.
Mitroviæ S (1988). Ispitivanje produktivnosti razlièitih
sorata krmnog sirka i sudanske trave u
agroekološkim uslovima Istoène Srbije. In:
Zbornik radova VI Jugoslovenski simpozijum o
krmnom bilju. Osjek, 22-24 June, pp. 252-260.
McLaren JS, Lakey N, Osborne J (2003). Sorghum as a
bioresources platform for future renewable
resources. Proceedings 57th Corn and Sorghum
Research Conference. CD ROM. American Seed
Trade Association, Alexandria, Virginia.
Pinto, L.F.M., Da Silva, S.C., Sbrissia, A.F., Carvalho,
C.A.B., Carnevalli, R.A., Fagundes, J.L. and
Pedreira, C.G.S. (2001). Dinâmica do acúmulo de
matéria seca em pastagens de Tifton 85 sob
pastejo. Scientia Agricola, 58, 439-447.
Rooney, W.L., Blumenthal, J., Bean, B. & Mullet, J.E.
(2007). Designing sorghum as a dedicated
bioenergy feedstock. Biofuel Bioproduction and
Biorefining, 1: 147-157.
Steduto, P., Katerji, N., Puertos-Molina, H., Unlu, M.,
Mastrorilli, M. & Rana, G. (1997). Water use
efficiency of sweet sorghum under water stress
conditions: Gas-exchange investigations at leaf
and canopy scales. Field Crops Research, 54:
221-234.
Taylor JRN (2004). Grain production and consumption:
Africa. In: Encyclopedia of Grain Science (Eds. C
Wrigley, H Corke, CE Walker). Elsevier, London,
pp. 70-78.
Smith, Dale and C.J. Nelson. (1967). Growth of birdsfoot
trefoil and alfalfa. I. Responses to height and
frequency of cutting. Crop Sci. 7: 130-133.
Sheaffer, C.C., G.D. Lacefield, and V.L. Marble. (1988).
Cutting and stands. P. 411-437. In A.A. Hanson et
al. (ed.) Alfalfa and alfalfa improvement. Agron.
Monogr. 29. ASA, CSSA, SSSA, Madison, WI.
Zerbini E, Th omas D (2003). Opportunities for
improvement of nutritive value in sorghum and
pearl millet residues in South Asia through
genetic enhancement. Field Crop Res, 84: 3-15.

