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Beef is a staple food in Latin America. About 70% of its beef
production is in tro‘piml régic:ris. Tropical Amarica has a higher per
capita beef cattie population than Nartﬁ Arﬁgrlca » Western Europe, or f
Tropical Africa; however, ‘beef’ _produc;:ion per-.animal and per capita
beef consumption are relatively low (CIA;T, 19?8.).

Approximately 51% (850 million ha) of Tropical America is . |-
covered by Oxisols or Ultiso!s. QF this total approximately 300 mitlion_
ha are covered by savanna vegetation and approximately 550 million ha |
are covered by forest vegetation., It has been estimated that 70 to 75%
of these solls are well-drained (CIAT, 1978; T. Gochrane, personal
communicatlén)}. The bhiﬁciéte barrier to beef production in these

areas is inadequate year-rourd Fc;rége supply caused by low soil
fert%lity and saﬂ'watar stress, drought on well-drained soils and
flooding or soil saturation on pocrly—drained solls. The identification
and use of forage speciesﬁ betlter adapted o the ;‘.soil and climatic

conditions of these areas Is one means of increasing beef production,

Arciropogon gayanus Kunth, conmonly known as Gamba grass or

4

Sadababhar (India), is a large tufted perennial African species of

considerable economic importance iﬁWest Africa (Bowden, 1964a; de
teeuw and B?‘inckman y 19‘{4)..- 1t-has been reported to show pfomiﬁe
upon introduction into Australia (Anon., 1950 and 1952; Graham, 1951;
-Reid and Miller, 1970), India (Chatterjee, 1864), Jamaica (Arion.,
_1957), Brazil(Ctaro, 1961;' Emrich, 1972), and Colombia (CIAT,1077

and 1878). In‘a'gronom te trials it has been reported to be eastly

established, highly productive, :palatable to livestock, compatible with |-
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legumes, and very resistant to drought stress, burning.and problem |
sotls (Ademosun, 1974; Whyte, ;P{Aoin and Cooper, 1959; Bowden, 1963a;
Bogdan, 1977), The purpese‘-of fghis paper is 1o Ar*aview the ‘litera*twe
concerning its tzdtéhi;:al and agrmic'charact'er‘}.%ﬁcs ardd todeterm iryé _

its potential as a forage grass for the acid, inferttle, well-drairned

‘solls of Latin America,

’_l
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- " - BOTANICAL CHARACTERISTICS

Sggtamatics .

Andropogon gg}}ams ‘Kunth is normally divided into three varieties |-

(Bowden, 1964b) A ‘ o
var, gayanus (Var.ggn;.:inizs Hé::};.)' )
Joints 'ana peaicels ciliate along one margin; pedicelled
' spikelets glabrous; callus beér& sé:anty; awn 1-2.cm long.

var., squéxmuiatt.:s. (Hochst. ) Stapf.

~Joints and pedicels ciliate atong both margins; pedicéll&d
‘spiketet-s scaberulous and ;;aizqulaus; callus beard dense,
“frontal and lateral; awn 2-3 cm long. .

var. ‘bisguamulatus (Hochst, ) Hack.

Joints and pedicels ciliate on both margins; pedicelled
spikelets hairy to vil‘lozis; callus beard dense, fronts. and
lateral; awn 2-8 cm long.

Other taxa have been split off from var, bisquamulatus . Bor

(cited in Bowden, 1984b) recognizes var. argyrophoeus asla’mor'ﬂj hairy

farm:ww& ;:eéiagiléd spikelets piwa&aly villous and basal leaves vil-
lous. Fostar (1962) reéogniagﬁ var., tr*ide;atatz.ss as a la'rgaiy diploid
form with joints and pedicels ciliate on one side ard sessile spikelets
'6~8 mm long (see Bowden, 1964b). ‘

'Foster(1962) has found continuous variation in the degrea of leaf |.. -

hairiness, leaf width, and. the pr'*es;anc;e_ or abéenc:e of hairs on the pedi~

celled $9ikalatf, a trait used to distinguish var. squamulatus from var.

biswamuiatps;

nglogy anfd Anatomy.

“The @g@homgy and mmy of var, bisguamulatus have been
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studied in detail by Bowden (1964a). ) it is a large perennial grass form-

ing, due to short rhizome (nternodes and intravaginal branching, dense .
tussocks to 1 m in diameter ard producing large Inflorescences to3m

tall. Its morphologlical and anatomical characteristics are almost en—

tirely panicoid. The embryo, ‘however, possesses two festucoid cha-
racters: it has an epiblastand lacks a scutellar cleft,

Vvar. squamulatus and var. gayanus have not been studied in

detall. x .

Distribution,

i‘a

Bowden {(1864b) has d‘ scr‘i.becl the altitudinal, gaﬁgraphical and .

climatk: distribution of A, gayanus. In Africa it occurs almao.st e.xcli}":

sively between the 400 mm and the 1500 mm anrual ischyets except ) "
when locally favorable soil and topographlical conditions permit its
growth at lower annual r*airs;’all or v;rheﬂ forest clearing practice : allow
its exteﬂsioﬂ inta higher rainfali amas normally dominated by closed
for*est (Ade;wen, 1974),

Var. squamutatus isa modarateiy vigorous type not excee iing 1.5

m iIn height arnd is the r'f;r.:s_t widely distributed of the three varieties. It

is found on Winudr&ined soils throught tropical Africa, North of the
equator {t extends in a wide belt between the Sahara and the equatorial
rainforests from Senegal on the west to the Sudan and n;sr-tharn L.igand;i
on the east. 'Swth of the equator it 'ia f’ound in the savanmas to 't!;*ie east
and south tl)f« the equatorial rainforests in Zaire and as far south as -
Mozambique and the Transvaal in South Africa. It occurs upto 2300 .

and occasionally to 2600 m.

Var, bisgquamulatus is a large vigor‘z:;s.xs type often exceeding 2 m-

in height, It is fourd on well-drained soils to 2000 m and has a

- - f
+ Y-
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geographical distribution almost idantical to that of var. sguamulatus

north of the equator. It does not oceur south of the equator, Varieties

e ¥

squamulatus and bisquamulatus have invaded man-made savanna areas.

throughout the northern part of the forest zone In Nigeria (Adejuwon,

1974). Var. bisguamulatus has been introduced into Colombia, South -

America and grows vigorously with a bimodal: rainfall distribution of

over 1800 mm annually.and with.a single 5 month dry season and 2100 rnfn

annual rainfall, o
Var. gayarnus occurs on seasonally flooded land in West Africa
where it forms almost pur “stands i’fz‘sogdan, 1977; Bowden, 1964b), ™

also occurs south of the ec;i’:ator'i,ai rainforests in Zaire.

Var, tridentatus is shorter than var. bisquamulatus and occurs in
the semidesert parts of tﬁm{ _Ssihel zone of West Africa (Bogdan, 1977;
1

Foster, 1962).

The varieties squamuiatus;‘btsquamulatus ard gavanus occur

naturally where the average mlﬁim;zm temperature of the coldest winter
month does not fall below 4.4 C (Bowden, 1984b). The species tole~

rates light frosts (Chatteriee and Singh, 1966),

Varieties squarnulatus and bisguamulatus can withstand up to ©

months of drought, but their-most favorable environment appears to be

below 1000 m with a dry season of 3 to 5 months and a total rainfall of
over 750 mm (Bogdan, 1977; Bowdén, 1953a),

Flowering behavionr,

. Andropogon gayanus, like most members of the Andropogonaae .

(Evans, .1964), is a short-day plant, Its eritical daylength for. flowering

{8 between 12 and 14 hr (Tompsett, '1976). Flowering is intensified by

shortening daylength from 12 to 8 hr or by exposing older plants to

r
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Ainhibit flowering under normally inductive conditions. Several growth

. lowest at flowering and increases to a maximum during the-early part

27

short-déy treatments., F'Icwerring is optimum at approximately 25°C,

but cool night temperatures (157C) strongly Inhibit flowering., Auxin,

gibberellin, abscisic acid, w,dimamytaminosucciﬁamic acid (B9)

hormone treatments including cpmbirzatioﬁs of the ai‘s;:we fail to stimulal:eﬁ .
flowering in long d&yﬁ.,Wholaz or partial root removal inhibits flowering
sixgg‘esting that cytokintn or glbberellin production by the rbots (Atkin »
Barton and Robinson, 1673) may gtimulate flowering.

The maximum flowering response can be induced Ey short-.-day
exposure of only one expanding leaf ——for example by wrapping the leaf
with aluminum ioil, Young leaves. are more sensitive to tha photoperio—
dic stimulus than old leaves, Use of this techniquea could facilitate
breeding since three géneratims per year can be produced (Tompsett,
1976). ( .

‘ Haggar (1 966) reported that at Shika, Nigse:ria the tillers formed
before or during the early part of the Ar-ainy season make the greatest
contribution to the final seed yialc; . Very few new tillers are formed
after the first two months of the rainy season, and those that gm f‘or‘mex?
fail to flower. With regard to percentage of flowering tillers and in- '
ﬂomscence: ‘length, tillers formed before the rainy season behave si~
-milarly i:o those br‘oduced at the beginning of the rainy season,

Chatterjee and Singh (1968) reported that in India tiller death

contir*zt:nes throughout the year but s greatest aftér panicle emergence
and during the ery season, In general tillers die within the year of .

thelr formation and ar:a r'*_e;:flaced by hew tillers, Tiller mumber is

of the rainy season (Singl:a and Chatterjee,..1965). :

“ E ]
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7lowering'maurs for %éproximatgly one hour between 600 and 1400
(Foster, 1962), Flowering is acmpeial, and each raceme palr takes
about 5 days to comp!ate. ﬂme;r-{ng. Both tirme of day and date of ﬂoweﬁ
ing are correlated with the origin of tha amtype. At Shika., Migeria, ‘

flowers of ecotypes from dr-ier northern Nigerta open eariier in the

morning than do those of ecotypes f"m farther south, These ecotypes

also begin flowering as much as 48 days earlier than those from farther
south (Foster, 1962). This is probably a photoperiodic reis;:onse
(rnmpsett, 1976) and an adaptation t:z‘-t;-;e shorter rainy season in

rorthern Nigeria since eac:iﬁ ecotyp€ begins flowering on the date which

colncides with the erd of ths ralny season at its site of ccllactton

1

(F%tgf‘, 1962}0 .
Foster (1962) mports that the species produces palten t’rom a
single raceme pair on all Five days of its Flowering p:er-lod, but stlgmas

are only exerted on the first three-days. He hypothesizes that the

flowering date of the population as a whola will tend to become earlier
{f climatic conditions allow, "

. Other studies have examined the structure and function of leaf
nectaries (Bowden, 1971 ), the ligules (Bowden, 1984c), and the
triglyceride meatabolism of gérminating' seeds (Wi%‘iims. and Bowden,

1973).

-
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AGRONOMIC CHARACTERISTICS

Ardropogon gayanus var, bissqua'mutazus is more v’igérous and ag-

nal communication), InWest Africa these two varieties are known for
their drought resistance, retention of green foliage well inﬁb the dry
season, and rapid prcduétit:;n d'high quality forage at the be-glmmg. of
the rainy season (Anon,, 1942; Bogdan, 1977). The species is well

adapted to burning, and careful grazing management, pe;“iodic burning,

0 o oy ez o - & o

or cutting may be necessary suppress the aceumulation of old 'Fib‘rw&

g
3

material (ﬁawdén, 1963a; Haggar, 1})70}. In urburned ungrazed A,

b
[

gayanus pastures litter can ,_;oqsti&zi:& more than 50% of the total orguntc

[
| )

matter during the dry season (Egunjobi, 1974).

| and
&8

In the eastern éabanhaﬁ ‘of Colombia the regrowth of native sa-

[y
¥ N

vanna is greater than that of A. gayanus for the.first 4-5 days after
burning; however, within 10 days m regrowth of A. gayanus greater.,

L
o

Aftar 6 week& its regrowth was over twice that of rsa.tive savanna (997

| oy
<

vs, 419 kg DM pa™ } Lignification of the regrowth appear*s to ba muchL

o
00 =3

slower in A, gayanus than in native savarma (M. Sanchez, person@l

H

19! .communication),
20
21| soll in both fallow Fields éP,N. de Leeuw, 'perksonai communication)and

Var, bisquarnulatus is known to aggressively colonize disturbec

221 disturbed ﬁa-ttvé mwmna J.M. Spain, per‘sorml cmﬁmunicatlo&). Xﬁ,

23 northern Nigeria it is sc:wn in grass fallow and is known to be useful in |-

24 buﬂdtng soil fertility (Em'dan, 1963a}.. Its baneﬁc{al effect on sub-—

25 saquent crops is prebably due more to: fmprova sofl ﬁsr*tility than to a .

28] 1ong-lasting improvement of soll phystcal properties (thkthscn, 1975)] . -

gressive than var, sguamulatus (Bowden, 1963a; P.N, de Leeuw, persg

27 . Andropogon gayanus is adapted to a range of soil types including .

" ) . - z

-
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rich alluvial soils (Barrault, 1973), serpentine soils (Wild, 1974a and
1974b), Oxisols and'u‘itisom (CIAT, 19?7}, ard well drained sandy clays

of medium to high fertitit_y {Bdwden s 1983&).

Establishment,

: forage during the wet season {n which it is sown, {t can be sown with

27

Andropogon gayanus may be establiahgd ei‘mal‘""ﬁ"om crown splits
or seed. Crown splits are often used in experimental work to quickly -}

establish a uniform stand, Sinoe the species is allogarrious and plants

vary morphologically splits should be taken from a number of plants and] -

randomized within a plot. Where seed quality or other factors prohibit
mechanized planting of Seed low denBity planting (1000 plants ha™! or
Ié&s} of crown splits appear: grorfﬁstng. Even when the land is pre.; )
pared and splits are planted late in the wét season s Seed ;}roductisn mé,y
be sufﬁcient to insure a gaood stand the f"ol‘lwing r*mny season (,J.f M.
Spain, personal mmunﬁmtim} ‘

Seed may be sown broadcast-or in rows, éowﬁen (1963a) r'ec;'am- |
mgnds sowing 1.2 to 2,5'cm déep on well prepared seedbed. Sowing
rates depend largely on seed 'l’er;i’itty. ‘Bogdan (1877) }'ec:m.wr\mands

sowing at least 45 kg uncleaned seed ha~t if quality is unknmﬁ. A totalf

of 2 kg gur‘e'germirsal:ing seed ha~1 Is probably sufficient (J.E. Fergusdh,

persoral communication).

Since A. gayanus, like many perennial grasses, produces little "

annual companion crops to increase the economic vield during the first,

yealr'. In ﬁig&ri& {Haggar, -19&), matze and soybeans are more m:lt—

able ccmpanlon crops than mucuna (Stizotnbiwn Sp.e)s a trait;ng iegumel;

or the anrmual grass Pennisetum pe:dicanatx.:m Tha lat:ter are too

mpetitiva. A!l campanion -crops significantly reduce weed

f .
. . . . e s -

. .‘
- , i-
§
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highest DM yield (1.2 tons ha™!) during the 7-month dry season (Singh

27

competition, and their early harvest improves establishment of A.
gayarwus. Dry ‘matter yields in the first yvear are h‘ighér* when the grass

g

{s sown broadcast, but establishment in rows shows a slight advantage
after the first year..

Dry Matter Yield and Water Use Efi"icienc:y,
. The reported dry matter yields for A, gayarus rag'zg‘é from less
than 3 (Haggar, 1966) to over 17 tons DM ha™! yr~1 (CIAT, 1978). In

mature stands impaémnt yiatd»determininé factors appear to be previou

‘

grazing managament (Hagogar, 19?5), fertility (Hag;gar*, 1966 arnd 1975;
Barrault, 1873), ard rainf 1t (ﬁar‘r*auit 1873; Haggar, 1975; Anon,
1978). _T‘ R T ;-

Buwde;;x (196:3;3) reviewed DM yields obtained in 5 African tr*iafs. ,‘
In these trials A, gayanus was always among tha three highest yielding |

species. Its yield was rw:ghly 'ccrr;parable to that of Panicum r aximumn

It outytelded P, maxirnum in two ifia1$ » yielded less than P.maximum
in two trlals, and produced equivalent yields in one trial, K
At 23* Norti'i Latitute in India A, gayarus and Brachlaria |

brizantha had equal annual DM yields (11.6 tcns ha 1) and outyiaided

!:ha 10 other grasses in the trial. Interestingly, A, gayanus had the

and Chatterjee, 1965). On an annual basis it produced 9 to 10 kg DM
ha~! mm™! ratnfall. - “

In an analysis of several experiments in h!igérta argd Cameroon,
. gayanus grown at neéar optii’mm -t‘erttlity vielded approximately 8 to | .
12 kg DM ha“‘ mm™1 minf’ail in 4 to S~rmonth rainy seasons (&am*ault,

19735 Haggar*, 1 975). In Br'azll Erwrlt}bz(i 972) r’epc)_rted fresh weight

yvields which, when aalq;léted on the Sg&iﬁs of 25% to 30% DM (see |

- < i
b
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" extend laterally over a meter from the plant. Cord roots are abcaut

Barrault, 197'3), are equivalent to 9 to 11 kg DM ha~! mm™! ol

.- .

rainfatl dur-mg two 6-month rainy seasans .

In Colombia (CIAT, 1978; B. Gmf, per*sonal mmunicattan) A.

gayanus grown in assoclation with legumes on an infer*tne Littisol with
80 kg P, 0 ha™! yielded approximately 11 kg DM ha™! mm™t rainfall,
The companion legumes ylelded an average of 3.4 kg DM ha~! mm™!

rainfall, .In compér*ism , Hyparrhenia rufa and the same associated

legumes yielded 8 and 4.5 kg DM ij\a"'? mm”’ rainfall, respectively.
These high values of water use efficiency under relative low Fer*tifity .
may be the result of low water loss due to deép drainage and runoff

because of the bimodal distribution of rainfall,

Haggar (1970) reported maximum crop growth rates in lightly
fertilized A. gayanus WNma of slightly over 32 kg DM haa."1 day"‘ for
at least a month prior to stern etongatim. _ )

The ability'of A. gayanus to remain green throughout much of the

dry season then provide an "early bité" at the beginning.of the rainy
season 1s one of its mast important agronomic characteristics (Bowden,

1963a; Bogdan, 1977). Neverthe.ess, only one study has been conducted
on its root system (Bowden, isssu’).c Andropogon gayanus var,

bisquamulatus xwas «gﬂm as spaced plants at Kampala, Uganda, Three

morphologlcal classes of roots were identified. Fibrous roots are

profusely branched distally, usually less than 0,5 mm aiamet:er; » and

2mm in dtamater, are sparsely branched, s make an angle of 30° !;o 40"
with the soll Surf‘ace » and are selc}cm mora than 0.5 m ln length,

Vertical roots resembie fibrous r‘cmta excapt that they are spar*se!y

branched and extend vertically for mere than 8O em . The total root

H

e
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communication), ‘ These data agree with thoséof Barrault {19'.’_3) which

. manipulated by grazing management.

27

system consisted of 50%. fibrous roots, 40% cord roots, and 10%
vertical roots (by weight).

During the dry season on éx deep Oxisol in Carimagua, Colombia

A, gayanus, like Brachiaria decumbens, continued to extract water
from the deeper layers of the soil profile longer than P, maximum
{(J.M, Spain, persomal cm;‘nmicatiom). During the dry season tt'
produced slightly greater DM yieids than B. decumbens (P. Sénchez,
personal communication), Two months into the dry season both its
early morning and mid-afternoon leaf water potentials were similar to
these of B. decumbens and highér (iesus negative) than those of P,
maximum and H. rufa (the author, unpublished data). This g ~cbably ."

indicates a better dévelopad root system than those of P, maximum ar:id

H. rufa,

In Carimagua row spacing ané cutting frequency are majo’ factors
affecting the relative yields of A, gayanus and B. decunbens in the wet
season. With an 8-week cutting interval and 1 .Maﬁer row spacing
B. decumbens produced almost twice a much DM as A. gayarus (P.
Sanchez, personal mmuﬁic&tlm); however, with 0.5-meter row
spacing and only three cuts p;er.' year A » gayanus yialded slightly more

DM than B. decumbens or P, maximumn (F. Miller, personat

indicate that lower frequency of cutting favors total DM accumulation
in A, gayarius, Light intarception is probably limits crop growth rate
under frequent cutting and is a major factor in yield depression under

frequent cutting and/or wide row spacing. -From these data it appears|
- that the whgétitlve advantage of A : gayanus can be readily .
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Quality.,
Values of pe'r"c,en_ta-ge crude protein (CP)'.and dig;asj:ibt-llty var-y'
within planis_ .as a function of plant part, age and soil fertility, Table'1l
summarizes data fir-on"\ a number of .sour-ces for A. gayarnus, From
-Ta.ble 1 it is ev1dent tha.t A. g nus is- a grass of medlum to low

nul:rltwe value.

Miller arnd Ralns (1 963) found that of 8 species studied in northern

-

Nigeria A. gayanus was the best agr-onomlcally, but its percentage:
digestible crude protein was compar'able to that of native savanna
Specles. Where compar-‘sons welre made between grasses on high-

fertility soils s P maximuem and Pennisetum purpureum were superior

to A. gayanus in dlges_fibiltty and crude protein content.
Reid et al. (1973) measured the In vitro dry ma.tter- digestibility
(IVDMD) of a number- of gr'asses throughout a 16-week period dur'lng

the rainy season in Uganda. ‘Tha digestibility of unchpped A . gayanus
forage dropped from approximately 68% at the beginning of the rainy
season at a rate of about 1'.5% per- week, Its digestibility was

generally below that of a m:mber- of Brachiaria spemes and Digitaria

decumbens, Itwas about equat to that of Cynodon dactylon ard P.

maximum wvar, Makuem, and it was higher than that of H. rufa.

| . Haggar: .and Ah.med (1970) r-eported on 27 sheep feeding trials i|-1
which freshly cut A. gayanus ha;y wﬁs f-'ed.during_ the wet season at
Shika, Nigeria, In each year IVDMD and voluntary intake were
highest di.n-ing the Fir-s-l.:- part of the growing season and decl ingd with ’

.7

advancing maturity of the plants, There wére small increases in

voluntary dry mé\tter intake at the time of panicle emergence, but

18,
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‘wet season stz nding crop DM on urfertilized plots increased sigmoidally

27

further decreases followed, The NDM‘D of elongating stems was as .
high as that of Ieave}s. - Voluntary feed intake was réta&d to f‘u?DMD
(r*no 40) and CP (r-w 0.82). Percentage crude protein was z;etated ta.y.
percentage dlgesttbte crude pmtem (r=0, 88). Wercénmge erude
proteirrwas concluded to be a useful criterion for predicting nutritive

values, ‘ ,
Haggar (1970) studied yiefd, yield components and quality
parameters tn unfertilized and lightly fertilized A. gayarus var.

bisquamulatus swards growing Kunirsterx"mptedly (ungrazed and uncut)

during both V;fe§ and dry seasons in Shika, Nigeria. During the 1964

to 3.9 tons ha"’h. ‘During the Fouawing dry season the ataim‘;ing crop -
never dropped below 2, 8 tons ha 1* hﬂwever, CP dropped from over 6%
at the bagiming of the wet seascn, to approximately 4% dumng the
period of rapid grawm tn the middle of the wet season, to less than
1.5% in the 'f‘tx:arth month of the dry season. During the 1967 wet seasor
analysis of yield components sﬁz;wed that the percentage of green leaf
in the total dry matter ranged from about 60% before stem elongation
to about 26% at flowering, This was accompained b:y a drop In the CP
content of the éntire plant from about 4,.5% during the rainy season to
3.0% in the second month of the dry season, During the same periocd
tha CP of the green leaf component never dropped below 5.5%. -
Bowden (1963a) cites reports that in a 2-year, J-i!-yariety
palatability aria{ ini Nigeria A, ga m s ranked highest in palatability

follawed by Panim coloratum, P. maximum ard P, ggrpur’e

n a preference trial in Ghana catﬂe, sheep, and goa.ts gmzed a

total of 12 major grass spacles. All livestock showedpraf;‘emm:e for

R a—
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A. gayanus, P. maximum, Setaria spha_ce’lata and_B_.ldammbens,
(Tetteh, 1974). ‘ 'ﬂ |

The importance of selective anptié}": of low quality bﬁ AT
gayanus hay'itc intake and dig;atib‘itity in sheep was-demcnstmted' by
Haggar and Ahmed (1970) and Haggar (1:972)‘.' Restricting the arné;unt i
of feed oON offer reduced dry mﬁtter’* digestibility, ﬁrmmai:@}y because

the sheep were forced to consume more of the undigestible stem

portions. Reducing ﬁ.ealectiva cor_xsa.mption by chopping the hay resulted| .

in lower voluntary intake. Zemmelink, Haggar and Davies (1972)

Ffound that cattis select strongly for leafy material when fed 1c ¥ quality

. - ) .' By

%
A, gayanus hay. ‘
- The data indicate.that on infertile solls mature pure stands of A,

gayanus are unsuttable for use as hay (Haggar, 1972; Miller and Rains,
1863). Only by setéat:ive‘i grazing c;f'. green leaf material can a imals *
obtain a diet with a reasonable crude protein content (Haggar, 1970;
Haggar a;)d Ahmed, 1970 and 1871; Mlilford and Minson, 1;965). The
sityation can bt - improved considerably through increased soil -“e.rtmty
(Barrault, 1973; Sen and Mabey, 1968), managemerit aimed at
producing continual young gr;o';vth (Rains arnd Foster, 1958; Barrault,
1973), and inclusion of a lagt;}m inous associate or supptemeﬁ; (CIAT,
1978; Haggar, 1972). l )

Response to Fartility.

The response of crops to fertilizer N is difficult to ‘ccmpar‘a'
between sites and between years bacause gi' dif‘t’erenms.:in the f_iitx‘bgep-'-
supplying power of different soils and differences in drfo:._,sght.str;es;s; .
which cause variation in the efficiericy with which N is utilized by tha, .

;ﬁlaht. ‘Figure 1 shows tha N responze. curves found by severat .

€ - - R
%

- .
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aut hors for _é_. gayanus. Large di!fferan::es are evident {n both the -
native N-supplying power qf the soils (reflected in'yield wth '
addition of fertilizer N) and the efficiency of N use (the initial slope of
the N response curves). /. ‘

Figure 2 shows the effect of rainfall on the response of DM yield
to fertilizer N application 1;1 the few exper:tmants. in which rainfall and
the response of dry matter yield to N fertilization were reported. Fromf
Figure 2 it appears that appmimabe!y 800 mm annual rainfall is.
necessary before signifimﬁt response to fertilizer N can be ex;aecﬁed. .
Aftertha fir.gst SDO mm ratnfall each 100 mm of rainfall {to approxi-
mately 1260 ;ggm) incr'eawed DM production per hectare by .
approximately 8 ki ha yr' =1 kg 1t’arti3§zer‘ N (up to apprmimately 100
kg N ha” T yr—ty, '

In S_h!l-a . Nigepria (Hagga:: R 1§’?5) the beginning of the rainy
season was the mast af;ééalef;t time to apply N. YNitro-chalk" and
calcium nitrate were mor:e efficient sources of N than were urea,
sodium nitrate, or mn:mhim.sutfate.

The response of yield to P fertilization was compared in A,

gayanus, P, maximum, B. decurnbens and H. rufa on a highly infertile

400 kg Py0g ha™!,  without addition of fertilizer P, the yields of A.
gayanus, B, decumbens, H. rufa and P, maximum were 35%,.20%,
10% and 0%, respectively, of the maximum. At 50 kg P’acsﬁaM , the

.percent of maximum yield of the four grasses ware: A, gayanus, 55%;

1'/ " Inttiat N resp:mse evaiuatad by the #lifear response. and piat@au“

method (Waugh, et al. at, , 1978). -
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B, decumbens , 60%; P, maximum, 38% and H. rufa, 20%. In the same

B. mutica and B. decumbens, [t was much more tolerant thana

‘gompatibility has been demonstrated in both clipping and grazing trials

In Colombia (CIAT, 1978; B. Grof, personal communlcation).” It has’

trial A. ga&w;s responded less than the other three varieties to
fertilizer Mg. All varieties résponded to $ (J.M. Spain,- persan;tl
communicationy CIAT, 1978).

The low external P requirement of A, ‘gaxa_nus was caonfirmed in
pot trials v}her‘a the critical s;ail test level was determined by the Cate~
Nelson method to be about 5.2 ppm (Available Bray II-?’) {F. Mifz’iter*,

personal cmmumcattm, CIAT 1e78).

The response of A, gayanus to lime on a very acid Oxisol at

Car‘tmagua, Colombia, was’ cmmpar*abte to that of other alum inlum-

tolerant species such as Bmchmﬂa hum idicola and Brachiaria radlcans

Its tolerance was slightly better than that QF B. decumbens, F.maximurmy

Cynodon hybrid, H. rufa s ;&nd Axoa:xopus scoparius (J.M,. Spain,
personal communication;  CIAT, 1€78). In Ghana, A, gayarus did not

respond td lime applications which increased the yields of Cenchrus

ciliaris and Tripsacum !axum' by 10 to 12% (Karnegister, 1966).

C:::mpatzbthty with iegumes.

Work in Nigeria (Onaylnka 1973 Adegbola and Onayinka, 1968)

has shown that A, gayanus is compatible with both trailing (Ceﬂtrosma

sp. ) and non-trailing (Stylosanthes gutanensis) legumes. The .%é\e _

been reported to mix successfully with Clitoria ternata In Northern

Australia (Whyte, et al, 1959).

. In Ghana from September 1969 to November 1970 A. gayanus -

piroduced more dry matter than Digitaria decumbens in pure starnd

- . {



18,

-

O O @ ;M B 3

10
11
12

13
14

15
16
17
18
19}

21

22

25

26

Animal Production. . E

natwa savanna” dur*ing the wet season were 0,62 animals ha” , whi(’:h_

and ~14 kg ha™t durirg the drvy season (140 days). In comparison, live

a7

.

(37 v, 17 t/ha), in association with Centmsma"pubesicans (30 vs.

29 t/ha), ard in asébaiatiqﬁ with Desmodiun leiccarpum {34 vs, 20t/ha

(Tetteh, 1972),

Very few data are available concerning animal performance on ﬁ_:
gayanus pastures, de Leeuw (1.9?'1} reports that on cleared but
othérwisa unimproved Northarn éuinea Zone savannas the maximum
yields which could be expected even with r!{x::darate supplementary
feeding of concentrates is 28 kg live weight ha~V yr~1," In the

experiments reviewed by de .Leeuw (1871) the best stocking rates on

Fl

gave a mean rate of’ live weight gain over two wet seasons of 0.17 kg

animat™T day ‘and a tcata! live weight gain of 186 kg ha™ ~1 over a mean

of 142 days, In nother trial on native savanna the live weight ain a'l:u'

0.62 head ha™~! was about 35 kg ha~! during the wet season (203 days)

weight gains on s‘nfmi-namrat unfertilized A, gayanus grassland f;far a

3-year period du ing the wet season were 0.56 kg ha™ c:iaix:;,«"""i ata

atcck{ng rate of 2.0 animals ha™1 arxd 0.49 kg ha~1 day~1 at 1 Ga&imalsﬁ

ha~!, Total wet season live weight gains in this trial were 34 to 98 kg
ha=—1,

Anothe:: management trial v&a.s‘cémcsﬂcted dur*i:ng the wat season
on natural $ava@ dominated (66%) by A. gavarus in Western Nigeria,
Application of a total of 112 kg N ha~1 tncreased bm production three

fold over tha iutfer‘tﬂized control, Live weigh‘t gains ware 0.:39 and
0.77 kg. animat™! day on unfertilized and fertilized treatments s

respectively, and during the samnd grazmg s N fertilization doubled

intake of availablgs DM, from 33.5% to'67%. Live weight gains
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ranged from 116 kg ha~! yr=! - without Peftilizer N to 250 kg ha™!

yr=1 with 112 kg N ha=1 yr~1 (Adegbola, Onayinka and Eweje, 1968).

A

Seed Production,

Bogdan (1877) reported-that ylelds of gncleaﬁad seed range from

.20 to 100 kg ha™1 yr"" . He reporied that annual seed yields of up to

90 kg ha~! yr~1 were obtaired in India and Brazil, In the Indiantrial
the uncleaned seed contained only 5 to 10% caryopses. Bowden (1963a)
reported that caryopses content r-ange& fr*c;m less than 1% to m&r‘*e than
60%. Gerrnination of caryopses varied only slightly, from 60 to 80%.
Bowden (1963a) reported that 2,2 kg ha™! of pure germinating seed is
sufficient for establishment, but since seed purity is so variasle a
minimum rate of 4& kg ha~1 of uncleaned seed is recommended.

In Shika, 'Niger'ié the number of flowering tillers was increased
three to four—fold by grazing only o;-;ce » ear*i‘y in the rainy seasr ),
rather than three times (Haggar, 19665. On these soils application of
up to 67 kg PoOg ha™! had little effect on dry matter yield or seed
production. Application of 168 kg N ha™! {ncréeased the number of

flowering inflorescences approxirmately two to three-fold, Application

.of 224 kg N ha~1 im;:reased*giry matter production from 2.4 to 7.0 tons

ha~1 ,’ increased inflorescence h&ight"f'rem i ? toz2.3m, iﬁcreaéed
the number of inflorescences from 13 to 38 m™=, increased
inflorescence length from #8 to.63 em, and increased unthrashéd seed
ylelds from 25 to 75 kg ha™1, .Delay of harvesting until after the
.rachis tips begar to abscise caused severe reduction in seed yield,

A 16—day delay in harvesting caused &;n 84% reduction in seed yield.,-

In this experiment no estimate was made of purity nor germination in

the various treatments, Bégdan (1977) reported that germination




¥
’

[

B

@ - @ -1 B o b

- 10
11
12

13
14
15
16
17

20,

. ]j
1
20

21

22

24
‘25

28

a7

declines from BO% to 50% in the first year*, to 30% in the third year

ard to zero in 4 to S-year-old seed., = .

! In Colombia ylelds of graded seed of 40% purity has varied from
30 to 300 kg ha~1 with a mean graded seed yield of 120 kg hfa" .
Gerfz';imtion of untreated pure s‘eed has been as high as 65% at 9 months
(J.E. Ferguson, personal mﬁr}\unication). These yields are
considerably better than ti';ose reported elsewhere am:! is prcbably
indicative of the importance of climate in seed production.

' Yields oF 200 kg/ha of gr‘aded seeing testing 40% international
purity and 50% “erm irsation (il.e. 20% Pure Live Seed (PLS) content),

would allow seeding rates of 10 kg ha™ =1 of such seed (providing 2 kg

ha~1 of PLS), Thus, a multiplication rate of approximately 20 (20 ha

seeded for each h1 harvested) is feasible. .

,j
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CONCLUSIONS _ N

- Andropogon gayanus Kunth is a large tufted grass species that is

highly productive, moder'ateiy 'nutrli:ious in pure Estand without N
fertilization, anq f;ighly palatable to all ;:lélsses of lvestock,., It'is
easily established and is easily eliminated by ploughing. It is very
tolerant of problem sofls, including Oxisols aﬁ_d Ultisols which are low:
in P and h;':we high levels of Al saturation. It is resistant to. bﬁrning
and _drcught stress and is kr_\own ;’oh.'it's production of green foraye
th.roughout_ tl'-we dry sea;on and ‘its l:';\pid recuperétion after burning arnd
upon r‘esulmption of the ra: WY seasc.m. It appears to be best adapte.i.."'l:o
mor;.soona.l climates at elevations below 2000 m with dry seasons of 3
to 5 (ormore) months and ar\t;\ual rainfall above 750 mm., Ua;ider'

moderate to high fertility dnnual DM production ranges from 9 to 11 kg

DM ha=! mm™1 rainfall, . It is reported to associate well with a

‘number of iegumes, and the few available data indicate that animal

gains on _etther- pure stands or on mixtures with legUmes are far
superior to those on native pasture.

Seed productic.\.l.'\ varies wit.h lacation, but a ratio 91" 20 ha |:-:lanted
p'er-' ha ha'lwested seems:; possible to attain, - In additiqn, A. gayanus |
adapts \;vell to companion crops, and good possibtlities.exist for the
development of very low dené ity, minimum input planting techniques

which take advantage of self-sown seed.
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Fig. 1. Response of dry matter yield to fortilizer nitrogen,
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¥ig., 2, Effect of rainfall on response of dry matter yield to
fortilizer nitrogen, Rainfall eorresponding to point {x)
has been corrected for abnox. .ally high, incffective
‘rainfall at the beginning of the rainy season.”



