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ABSTRACT

During 1979-1981, three experiments were conducted to
investigate the effect of phosphorus and defoliation on the
growth, seed production and percentage seed germination of
S. guianensis cv. Schofield, using a split plot design.

1. Experiment | considered the effect of five phosphorus
levels (0, 30, 60, 90 and 120 kg P/ha) on seedling emergence,
dry matter (DM) yield, herbage chemical composition and seed
yield of S. guianensis. Counting and cutting dates consti-
tuted the sub-plots for seedling emergence and DM yield while
seed harvesting date formed the sub-plot for chemical composi-
tion and seed yield.

2. In experiment |l the effect of five defoliation
treatments (no defoliation compared with defoliation on
25/7, 25/8, 25/9 and 25/10/79 = Main plot) on seed yield of
S. guianensis regrowth was sought. The sub-plot treatment
was different seed harvesting dates.

3. Experiment Il examined the effect of five level of
phosphorus on percent germination of S. guianensis seed
harvested on different dates from 3/1/81 to 14/3/81.

The number of seedlings emerging increased progressively
with increasing level of P. By the 14th day of sowing,
approximately 75 percent of the total seedlings counted on

day 21 had emerged. DM vyield increased from 13.5t/ha without



Pto 15t/ha with 120kg P/ha in the year of establishnment. The
corresponding DMyield val ues tw years after (1981) in response
to residual P were 14t and 19. 2t/ ha respecti vely.

Percentage crude protein in tops rose with additional P and
declined with delay in harvesting as hay. Cude fibre, ether
extract, ash and nitrogen free extract percentage were not
consistent in respect of either P or date of cutting.

Seed yield in the first year (1979/80) naximsed at 60 kg
p/ha and tended to decline at higher P doses. |In 1980/81 however,
seed yield response to residual P reflected the level of P applied
in the 1979 grow ng season. Late January/md February appeared
the nost suitable for harvesting S. guianensis cv. Schofield for
seed. On this basis, and using nodest P (30 to 60 kg P/ ha),
standing seed yield varied from325 to 434 kg/ha for the 1979/80
crop. The corresponding total seed yield values were 387 to 507
kg/ ha and 346 to 445 kg/ ha, respectively. Seed yield declined
considerably after md-Ibbruary due to severe pod sheddi ng
(standing seed) and intensified seed gathering by harvester ants
(fallen seed).

Defoliation between late July and |ate Septenber resulted in
the highest seed yield when seed harvesting occurred in md-
February. The data suggested that S. guianensis cv. Schofield

regrowth could be for conservation up to late Septenber without



necessarily causing any observable reduction in subsequent
total seed yield.
P had no effect on seed germination. The nunber of fallen

seed germnating significantly exceeded that of standing seed.
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INTRODUCTION . N

Legumes have a congiderable potential for enhancing

grazing resources. This ocours largely by directly adding

to the total sward dry matter (DM} and nitrogen (i} yield
(3chofield, 19453 adegbola, 196L; Stobbs, 1966) and indirectly

by providing the associated grasses with N (Cowling, 1961;

; Horrel and Newhouse, 1966). In south western Nigeria, Moore

(1962) rocorded a total fixation of 280 kg N/ha from a giant

star grass {Cynodon nlemfuensis)/centro {Centrosema pubescens)

mixture, in which the legume was found to have raised the N

content of the grass from 1.8 to 2.4 percent. In the

Northern Guinea Savannas Zone of Higeria, a style (Styloaanthes

ggianensis)/hhodes grass (Chloris gayana) mixed sward yielded

the same dry matter (DM) und crude protein {CP) a2s a C.
gayana sward receiving BL kg W and 187 kg N/ha, respectively
(Haggar, 1971).

Economic livemtock production from the Guineca Savanna
of Wigeria should rely on legume-basd) rather than nitrogen-
fertilized tropical grass pastures because of the inadequate
rainfall and poor soil conditions., However, considerable

research on the forage and sced yield potential of the more

Clw mt— e e e
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promising legume species and varieties is necessary to facili-
tate selection for specific requirements in terms of either
sown pastures or range imprevement,

imple supply of clean, viablce and true to type seed
of the improved grasses and legumes (Humphreys, 1977) is key
to successful pasture development. .t present, Nigeria
imports even its limited seed requirements for research and
small scale production., In addition to high costs in terms of
foreign exohange, imported seed could accommodate noxious
weeds and seed-borne diseases., Consequently there is the
urgent need to initiate local sced production programmes,

ilthough tropical legumes have capacity for high seed
¥icld, seed recovery from them is mostly poor (Bogdan, 1977).
Substantial improvement could be achieved through good
management and would involve appropriate timing of sced
harvest, efficient seed cleaning procedure and availability of
good storage facilities,

The objective of this work was to investigate the seed
yield responses of S. guianensis cv. Schofield to different
levels of P and timing of sced harvest., The influence of
atage of crop growth when defolinted on subsequent seed yield

was also investigated. It was envisaged that the findings



from this study might assist in recommending a suitable
level of F for the sced production of this cultivar,

Thé defoliation study could peint to the most appropriate
time of cutting for hay or silage without drastically

reducing seed yield.



CHAPTER 2

LITELTURE REVIEW
2.1 SELECTION OF ENVIROIMENT FOR SEED PRUDUCTION

2,1.1 Site

Whilst pasture seced yield is influenced by site, varie-
ties differ . markedly in adaptation to a given environment.
Some crops such as S, guianensis and C, pubescens are
ubiquitous and will grow well on a wide range of soil types
(Humphreys, 1979). S. guianensis tolerates a degree of
waterlogging and a great measure of water stress (Gilchrist,
1967; Teitzel and Mortiss, 1971). On the other hand, poorly
drained sites are unsuitable for leuceana (Leuceana

leucocephala) and glyeine (Clycine wightii) (Hamphreys,

1979). Areas chosen for seed production should be in
climatic zones where a pronounced dry season coincides with
seed ripening, Heavy rainfall and high hunidity at harveste
ing make production far more difficult, if not impossible

(Jones and Roe, 1976).

2.1.2 Soil
A free draining soil of moderate fertility is recommene-
ded because highly fertile soils often cause excessive weed

problems particularly with legumes (Jones and Roe, 1976).



In this connection, virgin grassland, and to some extent
woodland sites, support less weed competition than land
previously under cultivation. iccording to Humphreys (1979),
the physical characteristics of the soil should be suited to
intermittent cultivation and a lovel land is an advantage
especially if ground secd receovery is to be employed, as is
sometimes the case with Townsville stylo (S. humilis) and

siratro (Macroptilium atropurpurcum), Since oxygen is needed

for absorption of N and other nutrients by plant roots, seed
crop soils must have good soil aeration,

Ahlgren (1956) rccorded that many forage crops require
a pH of 6,0 to 7.0 for best growth and that few forage crops
would grow satisfactorily at pi! below 5.5 or above 8.5,

Munns (1968) found that 2 pH of 4,5 stopped nodulation in

lucerne (Medicago sativa) but did not prevent root growth.

However, many tropical legumes such as lotononis (Lotononis

bainesii), S. guinnensis Cv. Schofield, M. atropurpurcum and

Kaimi clover (Desmodium canum) hove been found to thrive at
pH as low as 4 without the addition of lime provided other

nutrients werc supplied in adequate amounts (Skerman, 1977).



2.1.3 Climatic factors
2:1.3.1 Radiation

Crops grown in arens with high radiation have a
greater potentizl for sced preduction as seed yield is in
influenced by rapid carly crop growth rates which determine
flower number, nnd on continucd photosynthesis during grain
£illing (lesketh, 1963). In =ddition, flower opening and
insect activity are greater in bright sunlight. Crops grown
in the northern states of iligeria have a higher potential
for seed yield than their southern states counter parts
because of the higher radistion levels (172.6 compared with
133.2 Kcal/cmzfyr) and greater rate of DM yield (Kassam and
Kowal, 1973). Most tropical pasture legumes are shade
intolerant and under such low levels of radiation, growth

and sced production can be drastieally reduced.

2.1.3.2 Daylength

Flowuring response is controlled mostly by daylength
(the relative length of the light and dark periods) and
this response determines where and when seed crops of
particular cultivars can be away from their native
environment (Loch, 1980). Variation in daylength increases

with higher latitudes. Short=day plants, whose critical
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photoperieds are morc than 12 hours, flower progressively
earlier, as the latitude decreases (Cameron, 1967), Most
tropical pasture legumes belong to this group (Akinola, 1981

personal communication),

2.1.3.3 Temperature
Temperature affects vegetative growth and all the

reproductive phases of plant development such as floral
induction, inflorescence differcentiation, blooming, pollen
germination, sced setting and seed maturation (t'Mannctje,
1965; Chailakhyan, 1968). Though tropical pasture legumes
have a temperature optimum for growth of about 30°C,

G wiggtii does not set seed at temperature above 27%

(vatoh gt al., 1968). Tempernture regimes of 28 - 25°C and
35 - 30°C prevented flowering irn S, humilis (Cameron, 1967)
and in S, guianensis and carribbean stylo (8, hamata cv.
Verano) (t'Mannetje, 1965) respectively, Different
selection of S, humilis have varying optimum temperature
regimes for good seed production, but seeds in none of these,
mature at night temperaturcs below 10°C (Skerman and Humphreys,
19?3). Sites which are suitable for seed production can be
made unsuitable if its condition of temperature and humidity

are such that would support high incidence of discases.



Botrytis cinerea, a parasitic fungus which adversely affect
S. guiancnsis, flourishes under cool moist conditions

(LOC}I ﬁ _a_l_o’ 1'9763)-

2.1.3.4 Rainfall

A knowledge of the a2nnuil amount and distribution of
rainfall of an environment is a useful guide in site
selection for seed production., Skerman (1977) suggested
that very high rainfall adverscly affects the growth of some
leguminous cold apecies nnd a dyy season or very cold season
could be useful in suppressing insect pest and diseases,
He recommended that an area with 2 uniform medium rainfall
of 1,250 to 1,750 mm generally gives the best perfornznce,
i dry season during sced harvesting period is required for

reliable seed production,

2-1.3.h‘1 HW’Bidity

Pollination and pollen germination of many tropical
species are greatly handicapped by high humidity. High
atmospheric humidity has indirect effects on pathogens and
insect population, It is negatively related to the incidence
of dehiscence (shattering) which may cause substantial seed

losses in legume seed crop such as C. pubescens and

M, atropurpureum before harvest,
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2.2 CROF HUSBANDRY Of TROPIC.L P.STURE LEGUME GROWN FOR
SEED PRODUCTION

2.2,1 [Bstablighing the pasture legume cxop.

G No amount of seed will ensuke a successful establishment

if.the resident vegetation hag not been destroyed before sowing.

Tropical pastures are sown at about 106 to 7T x 106 seeds/ha

(Humphreys, 1980) whercas natural scud load already in pasture

goils may be 50 x 106 to 500 x 106 seeds/ha (Johnston et al.

1969}; Jones and Evans, 1977),

. Successful pasturc establishment is obtained by providing.

T.th; right conditicons for seeds or cuttings to sprount and grow
and by climinating wnwanted species (Humphreys, 1980).
Favourable conditions for establishment include good soil

~aeration and reduced competition for air, moisture and

nutrients from existing vegetation,

i
2e2.1.1 Land preparation
To & large extent; the depgree of seed bed pfeparatioﬁ |
necessary for a successful erop establishment depends on the
nature of the vegutation present, the sort of seed being
sown and the use to which a crop will be put. Large seedéd

legunes will often tolerate poorer seed bod conditions than

gmall seeded grasses, Trasture meant for grazing alone

JRURUCIIE T



) , i ' I‘!.' ‘ -+

.
Yk Ty
H 3

i

| fequires less thorough scod bed pfeparation compared with a

geed crop. TFull land preparation which produces an even seod

bed will facilitate subscquent husbandry and horvest operations
i

(Humphreys, 1979), For o gseed crop, the initial ploughing is

often mode with = heavy disc implement, followed by harrowing

and rolling to give a firm level seed bed., However, on slop-

:ing land, teo fine a seed bhed presents erosion risks, In
this case, a rough seed bed with contour-worked ridges and
furrows remaining will trap run-off and ensure good meisturc
conditiong,for seedling establighment in the furrows

(Humphreys, 1980).

2e2al? Sowing tima

. 1t The best time to sow viries with the species and locationa

On new agricultural landa, sced could be grown when rainfall
has become steady. On the other hand, use of old agricultural
lands where weed competition ls a problem, might involve a
delay in sowing to allow weed aseeds to grow and be ploughed
under before sowing. Species such as greenleaf desmedium

{Desmodium intortum) reguiring o long growing period before

flowering, should be grown goon after the true raing
{igishi, 1981 personal communication), At Nsukka, south=
sastern Nigeria, early sowing of 3. grianensis resulted in

.
g

e e s - s -
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heavy vegetative growth and poor seed yield {Ckigbo, 1972),

2e2al43 Sowing method

Yasture seed crop can be grown in rows or in swards, hut
row culture ig often recommended because of leng seed rate,
gasier off type and bLetter weed control, apart fronm the added
advantage of reduced competition for light, moisture and
matrients (Humphreys, 1979). The distance between rows
depends on the mode of growth of the species. BSpecies that
tiller profusely or produce & lot of runners require wider
row spacings than bunch tyrve species. For nwost seed crops,
the recomnmended row spacings range between 30 1o 90 em, though
row spacings as high as 1080cn for S. guianensis have been

suggested {idegbola, 1965).

2.241.5.2  Beed rate
The begt establighment occcurs from seed with high scores
in terms of vigour and germinability. Further more, such seeds

mugst be free from weed seeds, pest and diseases. Deed

treatment with chemicals (dieldrin) may be required to avoid
ant theft (Roeleveld and de Loeuw, 1977). Skerman (1977)
suggested high initial seedin;: rate of two to three times

the normal reccmmendation for pasture purposes.
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2.,2.1.4 Hardseededness

Seed dormancy, caused by hardseededness, is a natural
protective phenomenon which prevents the seed of a population
from germinating 2ll at cnee, thereby insuring it against
environmental hazards such as rainfzall cessaticon early in
the growing season, Hardseededness decreases naturally with
age and upon either exposure to alternating or high tempera
tures or subjection to mechanical, chemical or hot water

scarification (Gilbert and Shaw, 1979).

2.241.441 Mechanical scarification

skernan (1977) reported that while small seed lots can
be scarified by rubbing the seed 1ightly between two pieces
of emery or sand paper, large parcels of G. wightii seed
have been successfully scarified in 2 cement mixer cole.
taining some gravel in Frazil, e added that commercial

rice hullers were also eifective.

2.2.1.4.2 Chemical treatnent
Although alcohel or acetone will dissolve some of the
substance inhipiting geriination in hard seed, treatment

with concentrated sulphuric acid ies wore commonly used,
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Grundy (1959) in Tanzania emersed hardseeds in concentrated

gulphuric acid, using L.5 litres of acid per S5kg of seceds
treated. The lergth of time varied between 25 minutes for

H. atropurpureum and 5 minutes for D, intortum, Seeds were

washed and dried immediately after treatment, This acid
treatment increased germination in hand harvested M.

atropurpureum from 10-95 percent (Skerman, 1977). Wycherley

(1960) succeeded in breaking dormancy in Puerc (Pueraria

phasecloides) and C. pubescens by soaking them in warm

glycerine at 5000 for one hour,

2.241.443 Hot water treatment
Humphreys (1978) recormended hot water treatuents
ranging from BOOC for 2 minutes for L. leucocephala to ?OOC

o
for 6 minutes for M, stropurpureum to 55 C for 20 minutes

for S. guianensis and S. husilis, Similarly aAgishi (1971)
found 60 to 70°C for 15 minutes to be ideal for S.
guianensis cv, cook. The robust pod of S. hamata cv.
Verano protected the sced frou hot water treatment of
65 to 80°C for § minutes (Gilbert and Shaw, 1979).

s cold pretreatment followed by hent treatment produced

better germination rosult in S, guianensis (Brelman, 1975).



gn

0
Iry heat treatment on S, huuilis previously cooled at 0 C
)
contained fewer hard seed than that cooled at 5 C

(Butler, 1978).

2.2.1.4.4  Uther methoda

Wyclierley (1960 rveported that 8 hours exposure to
infrared lamps (150 watts, Pnilips infraphil type
13373F/L479) enhanced germination of calopo (Calopogonium

mucunoides).

2,2.1.5 Vegetative propagntion

Pagsture legumes my be vegetatively propagated as
this hastens multiplieation 2nd also maintains the
genetic purity of the species planted for seed (Humphreys,
1979). Hwosu (1961) obscrved thot 5. guianensis cuttinge
taken froi: the parent shoot or primary branches survived
and folizted better than those taken from relatively
immature plant parts, while cuttings frowm distal plant
portions may not preduce seed in the year of establishment
(idegbola, 1965). Paul (1948) in Sri Lanka and Vivian
(1959) in Malaya recommended the planting of terminal
portions of S5, guianensis shoot in preference to the

basal part. Planting stem cuttings into moist soils has
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proved more succeasful than other vegetative propagation
techniques (Humphreys, 1979)., This method has been used

for S. guianensis and S. hwaiills,

2.2,1.6 Fertilizer requiremnent

Proper fertilizer application is an important pre-
requigite for maximum returns, Some elements play a
specific role in seed production while cthers provide
basic nutrients for normal crop growth, /ndrew (1976)
observed that extreme nutrient deficiency may result in
seedling death., DBvenness of fertilizer application is
essential in reducing the variability of flowering time

(skerman, 1977; Husphreys, 1979).

Methed of applicstion
Fertilizer can be applied either by surfice broadcasting
or incorporating them into the soil through drilling,
discing or harrowing., Humphreys (1980) indicated that more
efficient responses could be obtained if fertilizer was
incorporated into the scil ronther than surface broadecast.
The fertilizer should be drilled preferably in a bound, but

separated from the seed.
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Macronutrient
Phosphorus (P)

P influences legume growth and P deficiency more than
the deficiency of any other element, limits the realization
of their production potentinl, .lthough Blunt and Humphreys
(1970) reported that P level (11.2 to 89,7 kgP/ha) had no
effect on seed emergence, Harty (1967) observed that germi-
nation declined with P rate of 22 kg/ha and was completely
inhibited by rates above L5 kgP/ha in Townsville stylo.

it Tlee-Ife, P, phasecloides did not respond to P application

in a loawy sand soil (Bray ¢ = 12 pprn) (Falade, 1973).

There is evidence tu show that P is necessary for rapid
establishment of tropical lepume (Jamieson, 1969; Teitzel
and Bruce, 1971). Shelton and Humphreys (1971) and
Rickert and Humphreys (1970) recorded a much larger P response
in the seedling growth phzge than at the later stage of
development of S, huuilis. However Wendt (1970) reported

that C. pubescens, M. atropurpurews and S. guianensis did
not respond te P application during establishment.
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Hitrogen ()

Small additions of i to the soil enmhance nodulation and
legune growth, whilst the reverse is true for high levels of
N application., Gibson and Hwuphreys (1973) in an open box
experiment reported that !l application increased seed yields
of D. uncinatwa cv. silverleaf desmodiuri, by 21 to 31 per cent

mainly through increasing inflerescence density and seed size.

Potossium (K)

Heatheont and Stockinger (1970) associated K deficiency
with cropping intensity and the rate and frequency of
application of other fertilizers such as P and N which
interact with K., The availability of this element would
probably not decline to the extent of posing a serious
problem under the non intensive farming conditions prevailing

in Nigeria (Heathcoat, 1973; Yayock et al., 1979).

Sulphur (S)
S is important for nitrogen metabolism and initiation of
nodule formation but has little subsequent effects (Cates,

1970)., Its impact on legune sced production may therefore

be indirect.
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2.2.1.6.3 Micronutrients
The micronutrients have been studied more in relation to
the growth, nodulation and phiysiology, than the seed produc-—

tion, of pasturc legumes,

Boron (Bo) and Copper (Cu)
Be and Cu are essential particularly because the seed
crops are rore sensitive to their deficiencies than the
grazing crops. Teitzel (1969) found greatly reduced number

of pods per plant in plots of Cu deficient M. atropurpurcun

cv. siratro, Generally the initial effect of Cu deficiency
is partial wilting of the younger growth with scmetimes a
loss of chlorophyll and necrosis of younger leaves and
shoots (Andrew, 1963). lndrew and Thorne (1962) concluded

that for the legunes studied Q. uncinatum, P, lathyroides,

C. pubescens, Indigoforn spicata (indigofera), Stylosanthes

bojeri, T. ripens (white clover), T. fragifcrum (strawberry

clover), T. alexandrinun (berseam clover) Medicago sativa

(Lucerne), M. tribloides (barrel wedic), a concentration
above Sppum was satisfactory, L-5ppn was marginal and less
than Lppm indicated deficiency. The application of ordinary

borax at the rate of Bkg/ha usually corrects and defficiency.
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Molybdenun (Mo)

The nost important function of Mo is in W fixation in
nodules and protein metabolisrm of leguminous plants (Bruce,
1978). Addition of Mo improves legume seed yield but
usually in circuastances where general N metabolism is invol
ved (Humphreys, 1979). It is supplied ns either sodium
nolybdate or molybdenised supcrphosphate which is a mixture
of superphosphate and nolybdenum trioxide. In Queensland,
it is available in four concentrations: 0,02, 0.0L4, 0.08
percent Mo and with Cu and %n at 0,03 percent Mo, Although
Ostrowski (1969) and Cook (1978) recommended applications
of 200 to 300 g Mo/hn, Johansen et al. {(1977) observed that

100g Mo/ha remained effective for more than three years.

Zine (Zr)
Bruce (1973) suggested that less than 20ppm Zn concens
tration in legume tops is 2 reasonable indieator of

deficiency in S, hunilis, M, stropurpureur, S. guianensis

ev. Cook, 8. hamata ev. Verano and D, intortum, Teitzel
and Bruce (1972) and Cook (1978) recomended fertilization

at Bkg Zinc sulphate (23 percent Zn)/ha Stylosanthes species,

M, lathyroides nnd P, phaseolnides responded better than

D. intortum %o Zn applicrtion (indrew and Bryay, 1958;

Russell, 1966).
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2+2+1.9 Thc Rhizobiw: inoculation of lcgurics

Legunc sceds nre inoculnted in order to provide coating
with & gufficicntly high nuiiber of viablc Rhizobis of the
correcct strain and henee cnsurce oarly and cffcetive noduln-
tion of the legunc in the ficld, Vinecent (1970) indieatoed
that about 300 bacteric per seed would be the nininal
requirenent for satisfactory nodulation., ILffective seed
coating inoculation with Rhizobin could be achicved by
nixing the seed with o paste of pent culture of the effective
Rhizobiwi strain. The paste nny be obtained by ndding the
peat culture to a sticker, usunlly mny of {10k sucrose, 45
percent gui arabic and 4 percent nethyl cellulose (nethofas)

(Norris, 1964).
2¢2e1.8, Weed control

2e2414841 Pre-energence weed control

Pre-energence herbicidnl spray lile DCP4 (2,2-dichloro-
propionic acid) at 4.46 - 11.2kg/ha aei., dalapon (CH3 H, 01202)
at 11.2kg/ha 2.i., sinozine (2-chloro 4 - ethyl =iino = 1, 3-5)
at 2.24kg/hn cei., ond trifluralin (2, 6~ dinitro - N - di
prophyl - 4 trifluoronethyl aniline) at 0.56, O.4 and 1.12
kg/ha for sandy, loa: and clny soil respectively have been

widely used for controlling grass weeds in legule seed crops.
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For D. intortwi and other leguies which ure susceptible to
these herbicides (Nicholls et al., 1973), =etivated charconl
placed immedintely <bove the seed rows can give protection
fron adverse effecis of broad spectru. pre-energence herbici-

cides used to control weeds between the rows (Cowan, 1970).
242+2 Crop nanagerent

242+42.1 PFertiliger application

Application of fertilizers ot the beginning of the season's
growth was usually nore effective than later applications
(Hunphreys, 1978). On light soils where leaching is n
problen, split application is nere effective. Becauge N, K
and 8 ore nobile nutrients which ecan be readily leached frooi
the soil profile, they require frequent applicntions (Hunphreys,
1979). According to this suthor, renoval of plant residue
fron the farm after seed harvest quickly induces K deficiency.
Hurphreys (1978) indic ted that nicroelenents such ns Cu and

Mn are usunlly npplied to lost siz to seven years in the soil

while Mo applications werc needed every 3 to 4 yenrs.

2e4242.2 Effect of defoliation on leguie seed crops.
Defolintion, described as the renoval of plant shoots
by grazing or cutting, .~y be considered in teri:s of frequency,

intensity and tiuing (Hwiphreys, 1975)s Wineh (1959) and
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Aeinola and Whitencn (1975) showed that preharvest clipping
decreased seed yicld in birdsfoot trefoil (Lotus cormiculatug)
and pigeon pea (g-:n,‘j:mug coj respectively, Me Alister and
Krober (1958) exanined the effects of two levels of lenf
renovel (40 and 80 percent) on soybean (G. pzx) at flowering
stage and found nerked depreagsion in seed yield, nunber of
pods per plant and to a ginller exztent, reduced weight per
seed, Defoliation of J. i ilig at floral initiation, flower
appearance or advanced flowering stage sharply resulted in
55, 84, 86 percent reduction respectively relative to the
undefolinted trentient (Loch nnd Hunphreys, 1970).

In contrast to the nbove, Rossiter (1961) obscrved that
cutting or grazing before or during early flowering stage
stirulnted infloresccnce production and increased subterrannean
clover (Trifoliun gubterroncus L.) sced yield by 27 percent.
Defeliation hastened pod ripening, reduced tiine to pod
harvest, decreaged VU seed weight but inerensed seed protein
content and percentnge seed gertination in lupin (L.
augustifoliug) and broad bean (Vicisn feba) (Karezuarczyk 1973).
Loch gt gl. (1976b) defolinted §. guisnensis cve Sehnoficld
enrly enough to perniit full recovery of the vegetative froie-
work before flower initintion and observed no effect on seed

production, However when the zuthors applied this treatnent



=TT

23
éf a later stage hoth the quantity of sced producod and
the poattern of production were adversely affected,
An underetinding of the ways in which defoliation
affects seed formation in tropienl pasture legunes is n
neceasary prclude to the dovelopnent of nanagenent recornicns

dation directed either to the dual uge of crops for sced

and fodder or to the long teri persistence of grazed pastures.

For exanple ikinola and ihitenen (1975%) suggested the possi-
bility of conbining hay cuts or grazing with sced production

of C. eajan in a gingle managenent systen,

2e242:3 TPost-energence weed control

Maintenance of weed free seed crop reducce sced con-
tﬁnination. In secd crops of D. intortwi ev. greanleaf
desnodiun and M. gfropurpurcur: cv. siratro, weed problen
increnged with age duc to N accunulation in the seil
(Vallis and Jones, 1975}, Rolling to break tall succulcnt
weeds can be effective in reducing weed conpetition and
algo in pronoting unifori.flowering above the leaf canopy
(Jones and Roe, 1976).

1 .

2.2:2.3.1 Appliention of herbicides

In weed control experyinents, 8. guisnensis, D. intortun

and D. uncinatun tolernted noderate concentrations of
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2, 4=D anine (2, 4 - dichlorophenoxyacetic scid up to 1 kg
asie (mctive ingredient)/hn when at least six weels old
but not during flowering (Gilchrist, 1967; Bailey, 1969).
Briley (1969) found that when C. pubescens was spreyed
with 2, 4 - D during flowering, the resultant secd gerninn-

tion was lowered by nbout 15 percent.

2.2+.2.3.2 Roguing or hoeing

Roguing or hocing hns proved nore effective rnd
seleetive than cheniienl rnensures in countries wherc nnnual
labour is cheap., 4 strategic slashing usunlly gives S.
guianensis a coupectitive andventage over weeds (Loch et al.
1977).

2:2.2.4 Control of insects and disenses

The dense environient of o seed crop lends itself nore
to the build up of panthogons and pegts then thatof ¢ grozed
prsture. Disense and pust attacks ean be ninindsed by
treating the planting natericl with fungicide and inscceti-
cides and by planting genetienlly resistant species mnd
strains. C. pubesccng. cve Belatto is nore resistant to
cercospora lenf spot (Cerccspors apii) than cornon C.
pubescens (Bunphreys 1979). §. hanata ev. versno is
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nore tolerant to anthrocnose (Collectotrichuni glocosporoicdes)
than 3. huilis and 3. guianensis cve Coolt exhibits a nild
tolerance (Paladincs gt azle, 1974).

Many other cases of pests and disense problens of seed
crops have been reported in Australia, U.S.4. and Kenyz. In
northern Queensland, australia, botrytis (Botrytis cinura)
caused congiderable rcduction in seed yield of §, guianensis cv.
Schofield (Loch et al., 1976a) whilst aphids (aphis
craccivora) and larvec of Bean pod borer (Maruca testulalig)
and Blue butterfly (Lr:.'.pidcs boeticug) concentrated on floral
perte (Saunders, 1968). The author suggested that inscetis
could be controlled using DDT. (2, 2-bis (P-chlophonyl) 1;1,1=
trichlorocthane) at O.1 perscent concentration beginning two
days after ploant energence and should be sprayed 4 tines for
Beenfly (Melanogronyza phageoli). For the control of Aphids,
Saunders, (1968) recorriended Dereton-S-nethyl (Heta&yatox 55)
at 0.025 percent. At present, no najor diseases have been
reported in pasture seed crops in Nigeria and this could
renain so for sorie ti: ¢ to corie if pasture seeds are not

indiscrininately ilported.
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2.3 SEED HARVESTING «i!D oulU YIDLD OF THE PASTURE LEGUME CROF

2.3.1. Judging the optirun tine of harvest
The harvesting of tropical pasture leguie seed crop
presents nany problens such as difficulty in judging the
optinun harvesting tine, early shattering, presence of
bristle, hooks, awns and other seed paris which interfer with
harvesting and cleaning and high content of vegetative naterial,
The nost inportant of these problens is uneven naturity of
seed resulting in heavy seed losses. In . guianensis for
exanple, harvesting too. between 6 to 8 wecks (Adegholz, 1965).
However, where stickiness is a problen, the choic of harvesting
tine would be a coripro.iige between diriinishing stickiness of
seed heads and declining yield (Loch et al., 1977).
Griffith et al. (1967) in their review on tenperate
pasture species, considered that seed size, noisture content,
endospern congistency, viability, biochenical changes and seed
abscission were useful characteristics for assessing naturity.
Hunphreys (1979) suggested that changes in testa colour fron

green to yellow or brown are reasonable indicators of ripencss,

2.342 Methods of harvesting and seed yield potential
The nethod of sced harvest is an inportant deteminant

of seed yield/ha, Table 1 presents & survey of severel
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tropical pasture leguies, and shows seed yield to vary fron
as low as 33 kg/ha in Lotononis baincsii to a very high
value of over 1,100 kg/ha in §. hw:ilis. Seed could be
harvested nanually if labour is cheap and this gives higher
yields of good guality seed {Hur.phreys, 1978). 1In the
Phillipines, C. pubescens hand harvested by school children
in coconut plantation yielded 488 kg seed/ha in three
pickings coupared to 436 kg seed/ha by the sirulated riachine
nethod. The latter involved clipping once and for all the
vines with a nower nounted on a garden tractor, drying and
threshing with & stationary thresher. 550 kg seed/ha of
M. atpropurpureuwn was recovered by hand picking fro: a
potential yield of 700 to 800 kg/ha conpared to 134 kg/ha
seed fron sinulated iachine harvesting (Javier, et al.,
1972). 1In northern Queensland seed recovery of M
atropurpurew: by co:bine harvesting was estivcated at 10

to 20 percent for a total yield of 1,600 kg/ha (Hopkinson
and Loch, 1973). Hoplinson and Vicary (1974) using a
suction harvester recevered 200 to 350 kg seed/ha of the
estinated 900 kg seed/ha of fallen seed. Sillar (1969)
allowed g huiilis to fall on the ground and thereafter
harvested then with a vacuurn harvester after which

they were cleaned with screen and gravity seed cleaners.
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yield of svme tropical pasture legumes

o —

Experimental environment

Test legume

Method of harvesting

Yield kg/ha

References

lNorthern Queensland Augtralia

Kenya
Queensland, Australia

Kenya

Queensland, Australia

Kairi, northern Queensland
L]

Brazil and Bolivia

Queengland, Australia

Los Banos Philipines
Los Banos Philipines

Zaire

Forthern Queensland Australia

Philipines

Rockhampton, Queensland
Southeast Queensland

Serere, Uganda
Philipines

Calopo (Calomgoniwn
mucunodies

Silverleaf desomdium
(Desmodiun uncinatum)

Greenleal degmodium
L. intortun

Glycine (Glxcinc
wightii)

1]

"

Lablab bean
(Lablab purpureus)
Siratro (Macroptilium

atroggrpurcum)

"

Style (Stylosanthes

Fuianengis
cve. Schofield

Townsville stylo
Stylosanthes humilig

Lotononis (Lotononis
bainesii

Centro (Centrosema
bescens

all crop harvester

hand harvesting
nachine

cutting and threshing

machine
n

i

hand picking
machine

machine
hand picking

nachine

hand harvesting
machine

hand harvesting
machine

machine

hand picking/cutting

hand harvesting
three hand pickings
machine {once)

200-300

530
200-350

80~-100

500-750
330
110

up to 1000
500

hg)
v
)

—
N
-+

100-200
90-100

214

330-1100

33-55

220-275
488
4356

Davis and Mutton {(1970)

Suttie and Ogada (1967)
Strickland (1971)

Suttie and Ogada (1967)

Allen (1960)

Kelly (19633
Kelly (1963

Skerman (1977) -
Davis and Hutton (1970)

Hutton (1962)
Javier et al., (1972)

Risopoulos (1966)
Gilchrist (1967)

Mendoza et al. (1976)
Graham (1963)

Bryan (1961)

Wilson and Lansburg (1958)

Javier and Sasis (1969)
"




29

Asare and Agishi (197Y) recovered §. hunilis seed by lLand
sweeping with broorn and winnowing rereatedly with netal
pens and calabaghes,

Se anengig cve Schoficld was directly headed with
a corbine harvester in Quecnsland, Australia, but sced
recovery was low due to the great © . bulk of tangled
naterial and sticky secd heads (Hopkinson and Loch, 1977).
8. guiancnsis harvesied by hand picking, cutting the terni-
nals or cutting the whole plant resulted in seed yields of
253.8, 165.4 and 223.8 kg/ha, respectively but cutting the
whole plant constituted the cheapest nethod (Mendoza et al.,
1976). Although secd sctting in cv. Schoficld is prolific.
seed yields as low as 77 to 220 kg/ha have been obtaincd
over a nunber of years at the Research expeririental
station in the Burdekin district of Queensland, Australia,
due to low recovery reole (Cowdy and Verhocven, 1961).
In Nigeria, Agishi (1979) reported on 3, guianensig cv.
Coolt cut for hay at the seed ripe stage and baled, Up to
1000 kg/ha of clean sced was recovered when the fallen
seed, collected by ants and deposited around their nests,

were gathered periodically and winnowed.
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CHAPTER 3
MATIRIALL AND METHODS

3.1 The éxpérimental site

The ezxperinent was conducted at the Hachia Graging
Reserve in Kurwiin - Biri villapge, situated along Kadung =
Kachia read in the Scuthern Guines Savanna Zone of Niperia.
{Latitude 10.02'F and Longitudc 8,0'B). The ferrain im
rocky and hill.y. It receives an annual rainfall of 1140 -
1400n (average 1,200 1), with a six nonth wet season frou
April tc October and a well defined dry season which
gtarts fron Novenber. .

Table 2 shows the 1979-81 clinatic observations
recorded fron Kaduna, approxinately 70 ki north of the
oxperinental sitc. Higher rainfall was recorded in 1979
than any other year. Decerber to February were usually
rainless and the najor raing fell between May and September,
with a penk in fugust. The lowest and the highest teipera-
tures occurred in Ducenber -~ January and March - April,

" regpectively. There ftended to be an inverse rolationship

between sunshine hours per day and rainfall per nonth.
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OBSZSRVATIONS AT KADUNA* IN 1979, 1980

Year Month Rainfall Days of 1Relative Mean 6 ally
3 - 1 - r - . . - \ " 2
m rainfall _humidity Temperature ( C) sunshine

(%) Min. Max. (Hrs)

1979 Jan, 0 0 28 135 3242 9.0

Feb, 0 o) 28 16.6 34 o4 9.3
Mar. TRACE 0 37 20.9 55..5 o
April 68 6 54 215 34.7 8.3
May 173 13 78 210 31.8 Te’l
June 141 14 B2 2040 29.7 Te1
July 290 23 84 1942 28,7 6.3
Aug e 417 20 86 19.9 28.5 5.6
Sept. 286 21 3 18,8 29.2 5.9
Oct, 54 T 76 19.1 3145 B.2

Nove 42 2 57 16.4 319 Bs7
Dec. 0 Q __—lf 12!9 21!?_ ) 90
Total 1481 106

Mean - - bU.3 18,3 315 Ta'l
1980 Jan. 0 0 29 153 32.6 9.6
Feb. 0 0 . 24 173 3343 81
Mar., 2 1 35 20.0 34.3 8.3
April 4 2 47 25,7 3640 748
May 248 14 y i 20,3 3144 (%
June 171 10 2 20.3 29.7 Tab
July 155 16 86 2041 30.6 5.6
Aug. 420 27 20,1 28.5 b T
Sept. 122 15 3 20.1 30.6 745
Oct. 46 10 (9 19.8 31 .4 TaT
Nov. 0 15.1 244
Dec . 0 O 5 135 30.3 B3
Total 1146 90 - - - =
Mean - - 29+9 ' 31.8 a7
1981 Jan. #) 0 32 3044 9
Feb., 0 e 30 339 o1
Mar. TRACE 0] 39 3545 .
April 67 T 52 5641 9 a4}
May 124 10 31.0 [e
June 184 11 8 5042 .
July 261 17 5 19.8 27.8 5e
Aug, 355 21 85 19.6 28.9 6a0
f;jr';f, P 220 ) 32 19.0 29.8 el
dcts 16 2 69 19.0 324 Be5
Nov. 0 O 34 1546 31.0 T o4
Dec, 9] 0 25 126 32.5 0,7
Total 1227 88 - - P -
Mean - - 57.3% 18,5 3147 7.9

*Approximately 70km north of experimental gite.
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.3.2 Features of the soil typel

Kuarwiin = biri falls within the area classificd hy
Klinkinberg and Higgins {1968) using D'Hoores legend
(D'Hoore, 1964) as Ferruginous tropical soils on crystalline
acid rock, These golls were developed under clinatic
regineg with appreociable but seasonal rainfall. The clay
‘fraction consists nainly of kaolinito and soretines small
quantities of illinite. The conposition of the clay fraction
of the loar is reflected in the roderately low cation
éxchﬁnée capaéity, which is of the order of 20 to 40 rneq per
100g clay. The soil nay be shallow in sorx places and

varieg in colour fron gpreyish brown 1o yellowish red.

3.3 Vegetation
The vegetation ranges frou: shrub savanna to forest.

However, extensive burning ¢nd cultivationg have changed

the pattern in nany arcas into fared parkland arcund the

village. Anong the dordnant trees arce luoberlinis

tonuntosa, Lophira alats, Monotes Kerstingii and Butros - Lo

Butrospermmu: paradoxu: (Clayton, 1966), The native

gragses include Andropogoll gayanua var squuimlatus,

4+ teclorun Brachaira alata, Chlorig rubusta, Hyparrhonia

cyancacens rennisctw. nurpurount. Notable herbs and shrubs
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consist of Crotalaria calycina, Sphernostylis schweinfurthii,

Disgolis indicun, hcschymoiione indica and Tophrogia vogelli
(Hutchinson and Dalzicl, 1954).

3.4 Experinent I
The objective of Expericent 1 was to investigate the
effect of different levels of phogphorus application and

cutting dates on the dry natler yield and seed production

of §. guiancnsis.

3.4.1 Land preparation and soil analysis

In 1977, Lablab (Lablab purpurcus) was grown on the
trial site following the application of 50 kg P/ha. There-
aftor the land was left uncropped until July 1979 when it
was disc ploughed and harrowed twice to produce a good
sced bed. The top seil {(0-13 cn) was sanpled irmediately
on 20/7/79 and analyscl for physical (Bouyoucos, 1951) and
cheriical (A0AC, 1975) properties (Table 3).

Twenty plots ncasuring 81 x 5u each were pegged out,
allowing 1u nargin betwecn theri. A coipletely randoniscd
block design consisting of five levels phosphorus (P) and
four replications was used for the experinent. The source
of P was single suporphosphate (19 ¥, OS) hand-broadeast

at 0, 30, 60, 90 and 120 kg F/ha.
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F1e2  Seed sowing and swedling emerivnce counts

Socd of 8. guiancnsis cv. Schofield imported froi.
Queensland, Augtralia, was field grown at surwin-biri in
pure stands in 1976. Thesc produced the seeds used for
the present investigation. The sceds were sown on 20/7/79
at a high rate of 10ks/he to offset the adverse effects of
harvester ants since insecticide was not available for
control. Before broadeasting, the sceds were well nixed
with dry soil to facilitate cven distribution.

knergence counts of secdlings were undertaken using a
split plot design which congisted of P level as rnainplot
and sanpling date ns the subplot. On each of 27/7/79,
3/8/79 and 10/8/79 that is 7, 14 and 21 days respectively
after sowing, seedling counts were nade in four 1 x 1n2
quadrat sauples randoily sited per sub-plot, thus ending
the energence count _xpurim nt,

All plots were hand weeded two tines during the

growing season.

3e4.3 Bstination of dry natter yield

During the flower initiation stage (24/11/79) in the
year of establishuent and 14/10/81 at the ternination of
the study), four % x 1 quadrat sanples were randonly

taken fron each plot., The 1981 harvest was regrowth
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after cutting back on 30/4/81. The sward was cut with
sickles to leave stubbles 30 e high szbove the ground level.
After bulking, the tctal plot fresh yield was weighed. A
subsanple was taken and oven dried to constant weight at

90°¢ for calculation of dry natter yield.

3444 Evaluation of herbage chenical conpogition

Following a cut back of the leguwe sward on 30/4/60
the regrowths were sanrled for evaluating the effect of age
on crude protein, crwic fibre, either extract, nitrogen
free extract and ash content,

Two 1n x 11 quadrat sanples were taken per plot on
17/10/80 (flower initiation stage), and 8/1/81, 17/1/82,
31/1/81 and 14/2/81 (70. of pods turning brown stage).

The sanples were bulked, sub-sanpled and oven-dried to

constant weight at 90°C.

3+4.5 Chenical analysis of dried herbage

Dried plant naterial ncant for proxiciate analysis was
ground using a haner 111l (Christy and Norris laborntory
nill) fitted with a 1 i1 nesh sieve - Standard procedures
a; outlined by ACAC (1975) were used for determining erude

nitrogen free extracts., The analytical procedure consisted
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cosentially of the following:

Procecdure Chenical used

(a) Crude protein Digestion Concentrated sulphuric
acid with copper
Bulphatq/potnssiun
sulphate aixture
(1:20 w/w) ns eatalyst.

Distillation 40 w/w sodiun
hydroxide

Colleection of 20: boric acid contain-

digtilliate ing 2-3 drops of 0,1
nethyl red/brono crysol
green golution as
indicater.

Titration of 0.,0244 nornal hydro-
distillate chloric acid.

After titration, Ny. was obtained and Cl. was found fron

the relationship CFe = . x €425,

(») Crude fibre on fel frec DM using PFibretec syster 1010

heat extractor

Digestion 0,255 ¥, Sulphuric acid
uuder 0,313 ¥ sodium hydroxide,
reflux

Vash hot water and acetone,

Residue from above was dried ~t 105C to constant
vei-ht, Dried sanple was wei hed with crucible and ashed at
55Y% for 6 heurs,

Cnleculation

CF). = Dried sanple wei tht nfter dipestion = weight of

ash & weight of sample bef re digestion x 100,
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I'ther extraction using soxhlet apparatus

Extraction wns 40 - 60°C petroleum
done on hot water ether.
bath for L hours

Dried at 105°¢
tec constant
weight

Celculation

1% = weight of flagk nd 0il = weight of flask 4 weipght
of sample x 100,

Ash,

fish wos
deteriined by
burming o knowm

weight of sample -
in 2 furnr~ce at

5509 for 6

hours

Calculation

{sht = weight of ash & weight of sanmple x 100,
Nigrogen free extract

This was obtained by difference.

Crleculation

IFES = 100 - (CP 4+ CF 4 BL + Lsh)¥

Estimation of seed yield,
Each of the 0 = 120 kz P/ha plots was further split
5 sub=plots of different seed harvesting dates (31/1/80,

80, 1/3/80, 15/3/B0 and 29/3/80) and the first sanpling
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coincided with tine when 507 of pods had turned brown,
Srples were cut 30cm above the jyround level using sickles,
The seed = bearing plant top wes nir dried for one week and
tireched to separcte the secd fro: the vewetntive matter by
liphtly hitting with o rubber sandrl,

Vinnowing resulted in clean seed which were weighed
for the estimation of "standing seed" yield/ha, The remnins
of the plent tops (nain ster; brauches and leaves) was bagged
a1l oven dried, prior to preparation for chenical analysis.

The stubble was cut close tc ground level and seed
witich had fallen was collected by sweeping with a broom,
innowing helped to renove scre dend organic matter while
sievirg to remove so0il particles ard hand picking the stones
produced the completely cleéenn seed, The seed so collected
wos weighed to obtain "fallen sced” yield/ha (Table 7).

Following ~ cut back «n 30/L/E0, the resultant regrowths
vere harvested for seed on 3/1/81, 17/1/81, 31/1/81, 1L/2/861
2 /2/81 and 14/3/B1 respectively, The method of harvesting,
collection and cleaning of scel followed the pattern descrie
bed above, Fere, harvesting sterted enrlier (30 = LOY of
nols having turned brown),

on 30/L/80, the experimeninl soil was sampled as before
tu find out the changes, if any, that night have occurred as

* result of different levels ~f P application (Table 3),
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3.5 Fxperinent II

3¢%e1  Experiment IT was desimed to find the effect of
defcliation and seed harvestinug dntes on standing and total
seed yield of S. guianensis regrowth, The regrowth of cv,
Jehofield sown in fugust 1970 -nd which received 50kg P/ha
at eatablishnent (and no subsenuent fertilizer application)
vns used for this study, The stand wis harvested for seed
it Pebruary 1979, and cut buck to 2 uniform height of 30en
above the ground level on 30-L=79,

Twenty plots, each neasuring 8 x 5m were laid out on
260=7=79 {B6 days after cutting back) allowing a one-meter
p~th between the plots, The experiirent involved a split
nlot design with five defoliation trestments as main-plot
~nd five seed harvesting dates s sub=plots, There were
four replieations, The defulintion treatments included none
lefolinted control (Do) and swords cut with sickles 2t 30cn
above round level on 25/7/79 (n1), 25/8/79 (n,) 25/9/19
(DB) and 25/10/79 (nh). These respective dates equalled
6, 117, 148 and 179 days after cut back, Fach treatrent
woe hand weeded twice,

Sced was harvested on 31/1/80, 14/2/60, 1/3/80, 15/3/80

and 29/3/80 or 160, 17L, 190, 20k and 218 days respectively



Table 3: Fhysical and Chomical propertiesg of the O-15em soil
horizon (a) before planting (b) after seed harvest.
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Particle content**({%) ¢

Chowical Caonposition (%)

P level Clay 8ilt Sand pH ' Ca Mg PP
(kg/ha) Fine Coarse H €aCl,
' Zmmz 2-20 20-210 210.-2000
mmu nmy mau
I () vefore planting (26/7/79)
2 0 3.7 8.2 %7 46 20,5 5.9 4.7 J0AB 014 JO16
30 33,2 Bo4 56483 21.6 56 4.5 04T 012 JOi7
60 34-»2 8.9 36¢“‘r 20.5 5.8 4&6 9048 oQ"l5 l015
a0 32.9 Y2 281 2.5 5.9 4.7 346 013 L016
120 3300 Bwﬁ 3?&6 20:9 5-.6 4;.5 .04-4 .01_3 v016
Mean 3344 8.6 37 20.8 .8 4,6 L0460 014,016
" (b) after seced harvest 30/4/80
0 35!5 902 35-8 1965 5a3 4-2 .049 .012 .024‘5
30  36.6 9.2 35.5 18,7 4.9 3.9 L00% 011 L0206
s 60 36.9 9.3 %449 15.9 4.8 5.8 056 L0133 029
) .90 ?Y‘6 100?_ 35&2 17-0 405 316 .059 0011 00351.
120 36.6 10-2 35'7 17"5 4.5 506 106(]- 0011 IO4—T
Mean 56.6 9.6 3504 18!3 4‘08 3-8 .5056 0012 0032

¢ #* Hydrometer

method (Bouyoucas, 1951).
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~ficry the July to Qetober defulisntion dates, Details of
soorling, processes followed the description provided

ol ier (see 3,L4.6 abtove

3.6 FExperinent III

3,641 The objective of this study was to evaluate the
effect of residual phospherus and seed harvesting date
on percentage seed germination of 8. guinnensis,

{ split plot design invelving phosphorus ns pain
plot and seed harvesting date as sub plot, The main
plot included five levels of P (0, 30, 60, 90 and 120
Jeo P/hn) applied nn 25/7/79. The harvesting dates were
3V/B1, 11/1/81, 28/2/B1 and 14/3/81,

tm 1/7/81 (179, 165, 151 and 137 days after the
first, second third and fourth sced harvesting dates),
seriination tests were couducted on the standing and
f=1len seeds, FEoch treatrent involved placing S0 seeds
in n petridish which had been n>dded with absorbent
2 per, The petridishes were re-randomised daily after
cermination counts to offset the effeccr of position,

T™wo groups of seeds were exaiiined - one untreated

and the other emersed in hot water (7000)'f0r 15 mimutes,
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Sceds were kept moist throughout the investisation, which
sceurred under laboratory conditions at 28°%,

rernination counts cormenced on 2/7/81 and continued
412 8/7/81. A seed was resurded as having gerninated

when its radicle had emerged,

3.7 ©Statistical analysis «f data

The analysis of variance techrique as outlined by
Steel and Torrie (1960), was statistically applied to the
data collected, The approach of Tmneans multiple range

toet wop used to compare the menns,
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CHAPMIY L

RESULTS
{Langes in soil physical and chemical properties
An analysis of the soil en 30/L/80 after seed harvest
("=verivent 1) observed that the addition of superphosphate
apparently resulted in increased scil content of clay,
gilt, Ca, and P, while it caused a reduction in the content

f sand, pH and Mg,
el ¥xperiment I

Le1,1 Effect of phosphoius level and tire {days after
gowing) on the nurber {cnurts/r:e) of 8, guianengis seedlings
encr;:ing,

Table L shows the nuvber of 5, guianensis seedlings
which energed per n2 in relation to P level up to 21 days
after sowing., The same munber of seedlings emerged at
0 and 30 kg P/ha. However, beyond the 30 kg P/ha rate,
additional P resulted in simmificant increases (P4 0C,05)
in seedling counts, With a progressive delay in tirme to
count, the nurber of seedlings which emerged increased
sigificantly (P4 0,05), The data indicated that by day

1, over 70 percent have emerged,
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Table 4: Effect of phosphorus level and time (days after
sowing) on gseedling emergence counts (nuuwber/m?)

of 8. guisnensig.

Phosphorus level (kg P/ha)

Days after

sowing 0 30 50 g0 120 Date mean
T 106 100 113 106 113 108 27
14 275 256 o838 204 325 286y 7O
21 325 344 356 490 406 366, 90

Phogphorua

mean 235q* 2334  E52¢ 265, 281y

58% BT 62  65% 69 -

-

* Means-in the samc row 6r‘column‘w1th gimilar letiters do not
differ significantly at P = 0.00, according to Iuncan's
melilple range test.



L5

Table 5; Bffect of phosphorus level on dry matter (DM) yield
(t/ha) of S. guianensis in 1979 and 1981+

Phosphorus level (kg/ha)

Date of cutting 0 30 60 90 120 Year
nean
24-11-79 13.5 14.0 14,0 1446 15.0 142
14-10-81 140 14.4  15.2 1640 19.2 15.8,4
Phosphorus mean 15.8% 14425 14460 153y 1714

“llecns in the same row or column with similar letters de not
differ significantly at P = 0,05, according to Duncan's
multiple range test,

+ecrowth after cutting back on 30-4=B1; a response to
residual Y,
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The interaction between phosphorus and counting
dete was significant (PL0,05), The tendency for seed-
1inz numbers to increase with additional P was least
obvious on day 7 and most marked on day 21, Regardless
f ¥ level, the least and the highest seedling counts
were made on days 7 and 21, resnectively, within the

limits of the experiment,

lie1e2 Rffect of phosphorus level on dry matter (DM)
yield of S, Qlianenais in 1979 and 1981,

MM yield rose signifieantly (P- 0,05) with iucreas-
ing level of applied P (Table 5). The DM yield of the
re-rowth in 1981 significantly (Pé. 0.0S) exceeded the
U yield of the crop in the year of establishment.

Jhe phosphorus x year interaction was significant
(P£0,08), In 1979 DM yield varied from 13.5¢ PM/ha
wvithout P to 15,0t DM/ha with 120 kg P/ha, In 1981,
tiie corresponding PM yield volues with residual P were

10t and 19,2t DM/ha,

o173 TFEffect of phosphorus level and cutting date on
chemical composition (¥DM) of S. guianensis in
the 1980/81 season,

The effects of different levels of phosphorus

applied in 1979 and dates of harvesting of crop regrowth
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from 17/10/80 to 14/2/81 on chemicsl composition of the
Lierbagse are shown in Table 6,

imege protein (CP) content

fveraged over all the harvesting dates, P affected
herieg e CP content simificantly (Tatle 6a), However
wiern applied at rates in excess of 60 kg/ha erop response
became less noticeable, The age of the sward at harvest
stronsly influericed the CP content, Percent CP fell
ei;nificantly (P2 0,05) with later harvests. There was
@ non=gignificant (P> 0,05) phosphorue x harvesting date
intersrction, On 17/10/80 2.4 3/1/£1 the reesponse to P
was erratic but on other sampling dates, plant tops CP
content increased with ineressing; P, The generally low
¢1 content was due to the aze of the plant (140-290 days)

ot cvtting,

fru'e fibre (CP) content

Cccasionally, per cent CI' tended to decline with
ivereasing P level but in most ingstances CF and P showed
o clear relationship with each other (Table 6b). For
t'e levels 0-120 kg P/ha, CF content did not differ
sifvificantly (P> 0,05), Although the age of the plant
ot horvest significantly (P2 0,05) affected its CF

cortent, the mean data indiecated that the herbage was
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Table 6a: Effect of phosphorus level™ and cutting date™ on
crude protein content (5 DK) of &. gulanengis hay
in the 1980/81 season.
Date Cutting Phosphorua level {ke P/ha)
Days after Date
cut baclie* C 3¢ 60 90 120 mean
17-10-80 140 9.9 Fa 10.6 1.9 10,5 10.6,4
B -89 248 8.0 8.9 949 8.8 9.3 8.8h
17— 1-81 262 T8 Toti 8,1 8.4 8.4 8.0¢
. 31" 1-81 276 6.7 6'6 Tc5 7'9 8.2 7!’4(1_
f4- 2-81 290 64 6.4 7.0 Tu1 7. 6.9

Means in the same row or column with similar letters do not

differ significantly at P = 0,05, according to Duncan's

mzltiple range test,

Residual phosphorus

From floral initiation o about 7O of peds turning brown

The sward was cut back on 3G/L/80
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Table 6b: Effect of phosphorus levelt and eutting datet* on
crude fibre content (% DM) of 8. guignengis hay in
the 1980/81 season.

Date Cutting Fhosphorus level (kg P/ha)
Days after Date
cut bactx# 0 30 60 90 120 mesan
17~10-80 140 45.4 3041 42.5 43.4 42,2 43.84
Je 181 248 42,3 397 40.5  39.7 44.8  4l.4pe
{7~ 1-61 262 42,0  41.0  40.5  40.6 40,1 40.9%
C 3= 1-8 276 230 43.5 4244 43.9  42.3  43.04
14~ 281 290 83,4 82,7 4244 42.2 1.7 42,54
FPhogphorus nmean 43.25% 42.64 4By 42.05 42.24

* Ueans in the same rovw or column with similar ledters do not
diffex 31ganlcantly at P = 0,05, according to Nuncan's
multiple range test

Residual phosphorusg
e TProm fleoral initiation to ahont 707 of pods turn brown
The sward was cut back on 30/L/B0,
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Teble 6¢s Effect of phosphorus level’ and cutting datett on
ether extract content (% DM) of §. guianensis hay in
the 1980/81 season. S—

Date Cutting Phosphorus level (ke P/ha)
Daya after Date
out bacice* 0 30 80 90 120 mean
17-10-80 140 1-0 101 0.9 O-? ‘Olg O.gd
3~ 1-61 248 3e4  4e2 3.6 3.9 2.6 3.6,
17" 1"’81 262 4-1 4!2 4—00 307 302 3|9bc
21— 1-81 276 443 4.0 43 2.8 4.0  4dtgb
14" 2"‘81 290 4—03 4-4 4.4 4-8 3-9 4-3&

Means in the same row or cobum with similar letters do not
differ significantly at 7 = Q.05, according to Duncan's
rmltiple range test,

Regidual phosphorus
g Irom floral initiation 1o about 70 of pods turn brown

The sward was cut back on 30/L/80.
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Table 6d: BEffect of phosphorus level™ and cutting datett on ash

content (% DM) of S. guianensis hay in the 1950/8t

3.

BOOBCN.
Date Cutting Phosphorus level (kg F/ha)
Days after Date
eut baclor¥ 0 30 60 90 . 120 mean
17-10-80 140 T3 Tal 641 6o 5.6 6.4g
3- 1"81 248 5-4 5-3 501 5.9 5.2 5¢4b ‘
181 276 5-4 a1 5.5 5.8 5.5 503})
14- 2-81 290 5.4 5.3 5.1 Sed 51 5«3h

Means in the same row or column with similar letters do not
differ significantly at P = 0,05, according to Duncans
multiple range test, .

Residyal phosphorus
Trore florazl initiation to abouit 70 of pods turning brown
The sward was cut back on 30/L/80



g2

Table 6e: Effect of phosphorus levelt and cutting date*+ on
nitrogen free extract content (% DM) of S.
guianensis hay in the 19.0/81 season.

Date Cutting Phosphorus level (kg P/ha)
Days after Date
cut back#*# 0 30 60 90 120 mean
17-10-80 140 3644 3549 39.9 37.9 403 38.1,
3= 1-81 248 40.9 41.9 41.1 417 37.9  40.Tgb
17- 1"81 262 40.8 4’1.2 4200 41.2 42.6 41 .68.
1= 1-81 276 40.4 40.7 407 38.6 40,0 40.1p
14~ 2=81 290 40,2 40T 41,2 405  41.9 409

Means in the same row or_column with similar letters do not
differ significantly at P = 0,05, according to Tuncan's

multiple range test.

4+ Residual rphosphorp . T pods turning brown
From floral initiation to about 70 of po&s turning brown
The sward was cut back on 30/L/80
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leaet fibrous in mid January (L1 CP) and most fibrous
in mid-October and late January, The phosphorus x
harvesting date interaction was non-significant

(7> ,08) for CF., At no ziven P level was CF content

ecnsistently associate? with the age of the herbage,

“tler extract (FE) content

11. content did not change significantly (P* 0,05)
with increasing P level but rise with delay in time to
hervest (Table 6c), The major effect of sampling date
would be observed in the substantial mean increase
from 0,9 on 17/10/80 %0 3.6 on 3/1/81 and L, 3% on
Wf2/82,

Ash content

Vihilst T was relatively non effective, the age of
plant at harvest apparently simificantly (P£ 0,05)
influenced forage ash content (Table 6d), On 17/10/80,
per cent ash declined gradually with increasing P.
However, on other dates ash 9: fluctuated, Apart from
tre sudden rise on 17/1/81, ash content tended to

decrease with age.



5k

Percentage nitrogpen free extroct (MPL)

P did not significantly (P} 0,05) influence the NFE
contert of S, guianensis tope (Table 6e). On the other
hard, the effect of harvesting date was significant
(M2 0,05),NFE increased from 38,15 on day 140 to L1.64
or day 262 and declined thercafter, Inconsistent NFE
viluee characterised P level rerardless of harvesting
¢-te as well as harvesting date for cach F level., These
probably accounted for the ron-significant phosphorus x

Lharvesting date interaction,

ket Effect of phosphorus and seed harvesting date
on seed yield during 1979/80 and 1980/81,

Lielaie?  The 1979/80 crop

The main effects of P and seed harvesting date
were highly significant (P«¢ 0,05) for both standing
sced yield and total seed yicld (Table 7). P and
seed harvesting date also interacted significantly,
suyggesting that these factors did not influence

yield independently of each other,



55

Table 7: EBffect of phosphorus level and sesd harvesting date
(commencing from 50 of pods tuming brcnvm)'1rr on
standing and total secd yield®* (kg/ha) of .
guianensis in 1979/80 season.

P Harvesting Phosphorus level (kg P/ha)
Date Days after Seed
sowing™t o] 30 60 90 120 @arvest—
ing
date mean
{n) Standing seed yield
31~ 1-80 190 195 360 434 226 170 281y
14~ 2-80 ' 204 298 393 525 404 306 345,
1= 3-80 218 297 =05 265 311 307 277y,
15~ 3-80 232 89 127 129 17 203 1334
29- 3-80 246 33 30 69 51 35 454
Phosphorus mean 1829 229, 2445 222, 204
(b) Total seed yield
31~ 1-80 190 222 400 456 242 187 Mg
1= 2-80 204 427 507 387 469 340 4264
1= 3-80 218 476 307 394 404 406 39Ty
15- 280 232 269 213 271 290 386 298,
29~ 3-80 - 246 259 263 259 269 273 2644

Phosphorus mesn 330p* 3905 3535 335, 319

#  Means in the same row or column with similar letlers do not differ
C gignificantly at P = 0.05, according to Tuncan's multiple range test,

+ 50! and 1000 of vods turned browr on 31/1/80 and 29/3,/80 respectively.
4+ Lowing date = 20/7/79.
# Total geed = standing + fallen seed yield.

[
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Standing seed yicld

The highest standing seed yield of L3 kg/ha was
cbtained on 31/1/60, 190 days after sowing with 60kg
/ha (Table 7a). The lowest sced yield of 33kg/ha
withcut P was recorded on 29/3/80 {aday 2L6),

On 211 the sampling dates, except 31/1/80 and
20/3/60, there appeared to be no trend in the standing
seed yield responsc to P. However, averaged over all
the dates, 60 ki P/ha resulted in the highest standing
secd yield/ha which differed significantly (P4£0,05)
from seed yield at any osther P level,

Hesardless of P level, the amount of seed borme
¥ the standing crep maximised on 14/2/80 (day 20L)
ard declined significantly thereafter, Seed yields on
31/1/00 prior to cbtaining completely ripe pods and on
1/3/80 when pod shedding had intensified were similar,
Ly March ending, standing seed yield had dropped

drastically,

Total seed yield
Like standing seed yicld, total seed yield (Standing
seed plus fallen seed) responses to P were erratic {Table

Tb)e Seed yield over 450 ka/ha was observed at different

-
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P levels (except 120 kg P/ha) on the first three sampling
nececagiong, The highest yield of 507 ki/ha was produced
with 30kg P/ha on 1L/2/80, when the data were pooled
sver all harvesting dates, 60kg P/ha gave the highest
seed yield which however, only marginally superseded seed
viell with 30kg Pfha,

harvesting date more greatly influenced the seed
vield of ev, Schofield than P apulication, The results
sugested that significantly hicher yields (P< 0,08)
vere produced between mid Pebruary and early March
(averwipe 411 kg/ha) than earlier (300 kg/ha or later
(288 ke/ha) periods, It would appear that the generally
recnced fallen seed (total minus standing) and total seed
yield eould be accounted for i terms of inecreasing
dicappearance of fallen secd due to the activities of

seed=collecting ants,

Leloie2 The 1980/81 crop

The 1980/81 crop (re.rowth) expericnced a much
longer growing season and this misht have aceounted for
its more massive development (visual observation) than
the 1979/80 crop. Further, the 1980/81 crop matured
@li hitly earlier than the 1979/00 crop. For the 1979/60

crop the first pods ripened (pod colour turming brown)
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Table 8:; Effect of phosphorus level™ and seed harvesting dater+
on standing and total seed yield (kg/ha) of S.
Zuianengis regrowth in the 1580/81 SCaS0N .«

Harvesting Phogphorus level (kg P/ha)
Date Days after Seed
cut back## 0 30 60 90 120 harvest—
ing
date
mean
(a) standing seed yield
3~1 81 248 208 195 221 212 217 2104
171 =81 262 207 202 232 275 258 235¢
31-1 -81 276 207 521 283 323 427 3124
14-2 =81 290 139 263 265 346 359 29%4p
28-2 -81 304 120 133 163 211 141 154¢
143 -81 318 84 90 90 108 93 B
Phosphorus nean i61d 20%e 225y 2465 249,
(b) Total seed yield
3-1 -81 248 227 217 239 249 246 2364
17-1 =81 262 226 231 334 309 309 27To
31-1 -81 276 239 357 363 416 529 3814
14-2 -89 290 189 346 445 436 469 377,
28-2 =81 304 182 201 285 320 311 260¢
14-3 -81 318 & 150 157 216 174 170

Phosphorus mean 201e* 2529 296e 32% 3404

Vieeng in the same row or colum with similar letters do not differ
gignificantly at P = 0,05, according to Duncan's multiple range test.

+ Residual phosphorus,
++ 30, and 100 of pods turned brown on 3/1/81 and 14/3/81 respectively,
#4  (rops were cut back on 30/4/80,
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& ring early January 1980 while in the case of the
1900/€1 regrowth, first pod ripening securred in
mid--lecember, 1980,

Tifferences in seed yicid due to varying P levels
and seed harvesting dates were simificant (Pe¢ 0,05)
(ravic 8), The P x seed harvesting date interaction

was clso sigificant,

Standing sced yicld

Standing seed yield response to residual P
reflected the level of P applied in 1979 (Table 8a),
I': a descending order, the pattern of seed yield was
P120 P90 P60 P30 PO, However not much difference
existed in yield response tc P90 and P120 (P> 0,05).
On the average, the standiug crop bore sipmificantly
higher amounts of seed on 31/1/51 and 14/2/82 than on
auy other sampling date, The lowest yield ocecurred
in mid=March, 1981,

The highest seed yield on plots basis of 427 kg/ha
resulted from 120kg P/ha on 31/1/81 whilst the lowest,
tlikr/ha was recorded from unfertilised 318-day old
(11,/3/81) regrowth, P 4id not appear to have effected
any significant changes in the quantity of seed

retained on 3/1/81 and 14/3/U1,
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Total seed yield

Total seed yield inereased with rige iu P level and
roached a peak between 31/1/81 and 1/2/81 (Table 8b),
The overall mean total seed yield was similar for 90 kg
T/he and 120 ki P/ha. Acenss all levels of P, nearly
equal amounts of seed were collected on 31/1/81 and
10,/2/01,  Yield withont P voried from 1hh kg/ha on 1L/5/81
to 239 kgfha on 31/1/81 whilst yield with P ranged from
158 kg/ha 2t 30 ke Prha on 1/ 3/81 o0 529 ka/ha at 120 kg
P/ha ou 31/1/81, The mean yield for each sampling date
indicated that cv. Schofield had production potential of
at Jeast 380 kg/ha seed but harvesting heyond mid-
Fehruary would result in heavy yield 1ngses. A greater
proportion of the seed logges so encountered was due to
seed shedding and seed stealing by ants.

The 1979/8¢ and 1980781 tntal yields were compared
uping the *t' test, but there was no gimmificant

difference between them (PD 0.05) (t = 1,62),

ha2  Fxperiment IT

L.2.1  Effect of defoliatior and seed harvesting dates
on standing and total seed yield (kg/ha) of 8
geianensis regrowth in the 1979/80 season

Defoliation date, and to a greater extent =seed

harvesting date, exerted significant influences on the
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Table 9: Effect of defoliation and seed harvesting dates on standing
and total seed yield (kg/he) of §. guianengis regrowth+ in

1979/80 season.

Harvesting Seed
harveating
Date Days after#*#* date mean
cut back L0 7] D2 D3 Ds
a d ged yield
31- 1-80 276 333 392 293 182 67 253y
14- 2-80 290 262 280 306 353 189 2184
1= 3-80 304 166 168 218 163 108 169,
15~ 3-80 318 63 T4 13 76 49 754
29~ 3-80 332 5 4o 25 22 14 32¢
Defoliation date mean 175 197, 1914 159, 864
(p) Total seed yield
31~- 1-80 276 384 472 346 239 87 305,
14- 1-80 290 335 5GE 442 410 250 367
1= 3=-80 304 248 321 356 319 202 2890
15- 3-80 318 181 260 265 231 194 2264
29~ 3-80 332 173 183 186 182 180 181¢
Defoliation date mean 264q* 3264 319, 276 182

t  Means in the same row or column with similar letters do not differ
gignificantly at P = 0.05, according to Duncan's mltiple range test,

+ Flant were cut back on 30/L/79.

5% Dy, Dy, ig and Dh = defoliated on 25/7, 25/8, 25/9 and 25/10/79

respectively.
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seed yield of‘g, ggianensia (Table 9). To a larjyer
extent, timing of defnliation strongly affected the

seed yield produced on a particvlar harvesting date,

Standing geed yield

Overall mean standing seed yield values of 175, 197,
191, 199 and 86 kg/ha were recorded for the non defolia=
ted plot and for plots defoliated 86, 117, 148 and 178
dry respectively, after cuttin: back oun 30/L/79
{tavle 9a), Thus defoliaticn between late July and
lote Aupgust produced higher seed yields than the control
vr defoliation imposed after August,

In this study, the amount of mature seed retained
by the standing crop reached 2z pesl in mix February
and deelined significantly afterwards, The yield of as
mich as 333 kg seed/ha by the control treatment on
3171/00 could be due to the earlier onset of maturity
th=n the defoliate treatments, Io reason could be
advenced for the rise in yield to 392 kg/ha on that
Grte by defoliating on 25/7/79 tut progressively lower
yields accompanied later defnliantionse, When seed

Larvesting was delayed ti11 11,/2/80, yield from the
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undefoliated and earliest defolizted plots declined while
the yield from other defoliation dates increased, For
plots defoliated as late as 25/9/79 the high yield of

353 kg/ha on 14/2/B0 was unexpected, Yield of 280 kg/ha
and 306 kg/ha for defoliations on 25/7/79 and 25/8/79
respectively did not differ significantly (P$ 0,05) from
each other but markedly superceded yield for other but

geed harvesting dates,

Total seed yield

The trend of total seed yield as influenced by
defoliation and seed harvesting dates (Table 9b) was
gimilar to that described for standing seed yield (above),
'he highest yields resulted from plots defeliated on
25/1/79 or 25/8/79, with 1L/2/80 apparently the most
appropriate date for seed collection, The data suggested
that after cutting S. guiavensis for forapge between
25/7/79 and 25/9/79, its resrowth had a total seed yield
potential of 300kg/ha (standing) and 40O kg/ha (standing +
fallen) if harvested on 1/2/50 (regrowth then aged 203

to 142 days respectively).
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Effect of residual phosphorus and seed harvesting
date on germination of S, guianensis seed

Table 10 shows that the level of P applied in the
1579 growing season had sigmilficant effect (P¢ 0.05)
on percentage germination between 3/1/81 and 14/3/81.
Cermination declined with increase in the level of
' applied in the scarified batch but in the unscarified

group, P effect was incousistent,

nscarified seed

The effect of P on seed germination was significant
beth for standing, fallen, seed in the unscarified batch,
More'ﬂanding seeds germinated with increase in P upto
r90, Dut for the fallen seed, the best germination was
witk P30,

The main effect of seed harvesting date on germina-
tion was highly significant (P¢ 0,01) for both standing
and fallen seed (Table 10a), Seed harvested on 28/2/81
germinated better than seed harvested earlier or later,
A sigmificantly higher number of fallen seceds germinated

than standing seeds, (t = 6,29 at 84af), except on 3/1/81,
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Scarified seed

Scarification of standing and fallen seeds with hot
water increased germination by 3600 and 1565 respectively,
hesults In the scarified batch showed that germination
percentage declined with increase in P for both atanding
and fallen seed, The effect of seed harvesting date on
the germination of the scarified geed was sigmificant
(P 0.05), Standing seeds harvested on 3/1/81, 17/1/84
aad 28/2/81 germinated better than those harvested on
1/3/81, For the falleu secd, thoge harvested 3/1/81 and
14/3/P7 germinated better than those harvested 17/1/81
end 28/2/81,(Table 10b), Similarly the scarified
standing seed and fallen geed germinated alwmost equally

(1t value =.O.38 at 9% and 8 4f),
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Table 10a: Effect of phogphorust level and seed hafvesting date on
Co percantage germination of unscarified 8. guianensis sead.

o Phosphorus level (kg/ha)
Date ) 30 60 20 120  SBeed

harvesting
date mean
Fm 181 S5#e 2.0 1.0 346 3.6 3.0 2.6¢
Lo m ) 200 5!6 5-0 3&6 8.6 5.00
28" 2""81 SS ’ 30'6 20.0 29.6 2505 39.6 29-0&
. . : 35 46 IO 4806 44-0 42.0 4—? 06 '15-63
14~ 3-81 S5 136 17.6  19.0  27.6 11.6  17.8p
- 3 A6.6 46,6 370 32,0 33.6 30.2p
FPhosphorus 35 15¢day 1248p 17Tedgp 188y 18,04
. Fs 31 aﬁ&b* 33 063 28 '6&.b 25-8}3 29-8&13

Means in the same row or column with gimiler letters do not differ
- significantly at T = 0.05, according to Duncan's multiple range test.

+ % Residual phosphorus (Phosphorus applied in 1979)

088 = Standing seed and ¥S = Fallen seed produced by 1980/81 regrowth,
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Table 10bs Effect of phosphorus® level and seed harvesting date on
. percentage germination of S. guianensis seed scarified
with hot water. S

_ Fhosphorus level {kg/ha) Seed
Date 0 350 60 Q0 g0 harvesting
. date mean

3~ 1-81 S5%* 5.0 T a6 TT.0 70.0 7.6 TTe2g

' ' FS 89,0 82,6 83.0 79.6  8&1.6 83.25

5 82.6 61.0  73.0 60.0 55,6 66 44}

28- 1-81 S5 82.0 81.6 84.0 76,0 63.6 T8.0,

s B1.0 8.0 57.0 62.0 ©63%.0 6%.1p

4= 3-81 86 T1.0 67,0 74,0 65.0 63.0  68.0p

' B 76.6 80.6 84.0 79.6 74,0 80.0;
Phosphorus 38 B0.8; Q045 Tdelp 722y Tie6p
s 82020  T7.0p T4.2bc  T0s2c 69.8¢

ieans in the same row or column with zsimilar letters do neot differ
gignificantly at P = 0.05; according to Duncars multiple range test.

4 TResidual phosphorus {Fhosphorus applied in 1979).
S8 = Stending sced and FS = fallen seed produced by 1980/81 regrowth,
Shox T8 % value = 0,38

t4t tahle value at 8 4f = 2,262



68

CHAPTER §
DISCUSSION

S.f Txperiment I

At Kuruminebiri, S, gnianensie cv. Schofield ferti-
lized at O, 30, 60, 90 and 120 kg P/ha was evaluated for
seedling emergence, DM yield, seed yield and herbage
proximate composition during the 1979/80 and 1980/81
geasona, The effect of defoliation and seed harvesting

dates on seed yield also investigated,

5.1, Secdling emergemnce

. The data suggested that P gtrongly influenced the
seedling emergence of S, guianemsis at the experimental
gite. This conformed with the general acceptance of the
necessity for P for rapid egtablishmeut of tropical
pasture. Jones (19?&) examined 30 Stylosanthes
accessions and reported that growth inereazed generally
vitk moderate application (2L to L& kg B/ha), On the
other hand, Harty (1967) reported = depressed germina=
tion In 8. guianensis with increasing level of P.

Tilunt and Fumphreys {1970), Wendt (1970} and Gilbert and

i (1979) found no visible response te P by legumes,
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including S, guianensis, during establishment, It would
appear that soil P content prior to the addition of P
could account for these discrepances,

The result indieated that up to 21 days after sowing
should be allowed before a reliable trend of seedling

emergence in response to P could be obtained,

Se1¢2 Dry matter yield

DM yield increased sigmificantly with increasing P,
in agreement with earlier reports (Norman 19593 Shaw
et al, 1966), FPruce and Peitzel (1978) found that
meximum DM yield occurred at 25 kg P/ha and, like Jones
(1974), that yield declined at 100 kg P/ha and above,
Blunt and Humphreys (1970) reported that yield of S.

guianengig increased up to the 90 kg R/ha level, 1In

the present study, 120 kg P/ha applied in 1979 resulted
in the highest DM yield in both 1979 and 1981, Higher
D¥ yield in 1981 thax 1979 (11 more) was probably due
to greazter ground cover and stronger establishmeunt
(visval observation), Further more the duration of
crop growth was considerably shorter in 1979 than

1961, although both crope were cut at approximately the

sameé physiological agefonset of lowering),
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5+743 Herbage chemical compasition

There is a dearth of information on the effect of
P on the chemical composition of 5, guianensis. The
data on CP, CF, EE, Ash and NFE therefore aimed at
providing a preliminary information, However, the major
wealness of the chemiecal analysis was its lack of

accompanying DM vield figures,

Crude protein content

CP content of 8. guiancisis incrcased significantly
with P up to 60 kg P/ha, Norman (1959) Shaw et al,
(1966), Andrew and Robins (1969) Elunt and Humphreys
{1270) showed that 22-90 kg P/ha applied to S.
muianengis increased herbagze CF content. Application
of over 60 kg P/ha did not sigiificantly increase CP in
the present trial, The observel fall in herbage CP
content with age is quite normal, In order to obtain a
fairly good bhay without much seed loss, S, guianensis

mey have to be cut in late Janusry when CP content would

be about 7.4,

Crude fibre content
P had no clear cut effect on §, guianensis CF content
""hnt percentage CF fluctuated during the period of cutting
contrasted the general view that forage CF content increases

with age.
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Ether extract content

FE content did not change with increasing P, but rose
with delay in the time of harvest, Stylo exudes a gluti-
nous substance during seed production and could have
resulted in the four fold increase in FE content then
compared with the vegetative phase,

Ash,

Ash content of plant tops was not consiastent with P,
However, the value declined with age, suggesting that a
part of constituents (P, Ca or ¥) might have been
transported to the upwards to the seeds or downwards to

the root system,

Nitrogen free extract
The tendency for NFF to decline after an initial
rise could be attributed to changes in the pattern or
direction of carbohydrate translocation with time {(Akinola,
nersonal communicatiom), It could also be as a result of

errors in the determination of CP, CF, EF and Ash,

Seleli Seed yield
The literature review showed that very few studies

have been conducted to show the effect of P on pasture
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'&égume seed production and authors have rather concentra-
ted more on harvesting techniques, However, Shelton and
Tumphreys {(1971) reported that application of 50kg P/ha
ivcreased the seed yield of 8. bumilig by 20 percent,

Brratic sbanding seed yield responses to P in both
yvears of study were probablyv due to sampling errors,
incressed plant lodeing with additional P and/or uneveness
of pod ripening, However, seed yield maximised at 60 kg
P/ha and 90=120 kg P/ha in the 1979/80 and 1980/81 crops
;c-éspectively. In regard to the time of harvest, the
hichest seed yields were recorded for the first year
(1979/80) crop in mid February and the second year
fagrowths in late January/mid-February, This correspon-
ded to the time of nearly 100 percent of pods ripening
ond preceded the onset of severe pod shedding, TIdeally
these observations would be important for recommending
the tine of mechanical sced harvesting, |

‘The lack of a trend in the effeet of £ on total
éé;d*yield on different dotes conld have resulted from
the variable seed loszes due to seed harvester fgtea.li.‘np;)

ante, Not all the seed removed by these agents were
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reccoverable via the sweeping method of collection
adopted, Nevertheless the data suggested that consi-
deratle (total) seed yield could be produced with
3060 kg P/ha provided S. guianensis was harvested in
mid Pebruary prior to the intensification of seed
shedding and harvester ant activities,

Seed can be hand-harvested in which case the
plant tops are cut and threshed to obtain the standing
seed yield, The collection of the fallen seed involves
sweeping and winnowing, Alternatively the plant tops
may be mechanically harvested and the fallen seed
efficiently collected with a suction (vacuum) pump.

The range of standing seced yield obtained by
harvesting at the suggested lat. Tamuary/mid February
periods, using the moderate fertilizer rate of 30 to 60
kg P/ha was 32l to L34 kg/ha for 1979/80 crop and 263 to
365 kg/ha for the 1980/81 crop. The corresponding total
seed yield values were 387 to 507 kg/ha and 346 to LLS
ki/ha respectively. These compare favourably with the
9¢ to 214 kg/ha earlier recorded for cv, Schofield in
Zaire (Risopoulos, 1966), in northern Queensland

(7ilchrist, 1967) and Phillipines (Mendoza et 2l,, 1976).
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However, it falls short of short of the 330 to 1100 kg/ha
réported for S, humilis at Rockhampton in tropieal
oueensland (Graham, 1963).

As a pre-reguisite for “btaining information on
ovtimum and economical seed yields, there is the urgent
need to investigate S. guianensis cv, Schofield seed
vield using different seed rates, seeding sowing method
(troadcast versus row) and weed control technique (hand,

mecharical or chemical),

5.2 Experiment II

5.2.17 Defoliation

Loch et al., (1976) reported that defoliation early
enousn to permit full recovery of the vegetative frame
work of 8. guianensis prior to flower initiation had no
effect on seed production, while defoliation imposed
later adversely affected both the pattern and the
guantity of seed produced, This observation is similar
to the results of this investimation.

Regardless of defoliation date, mid Pebruary appeared
the most suitable time for seed harvest at the experimen~

tal location, This further confirmed the results of time
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of seed harvest earlier reported For the P versus seed
harvesting date effect, Nefoliation between late

July and late August (vegetative phase) resulted in

" higher seed yields than either the non-defoliated con~
trol or later defoliations. Later defoliations pre-
gumably ccourred between the floral initiation and
floral appearance stages, Working on S, humilis, Loch
and Humphreys (1970) found that defoliation as late as
during these developmental stages sharply reduced seed
production,

Total seed yield for plots defeoliated on 25/9/?9
gtill exceeded that of the control showing that it is
possible to cut the crop for hay or silage up to late
September without ecausing a substantial reduction in

seed yield,

5.3 Experiment TIT

5.3,17  Seed germination
Ideally, the effect of P on seed gerwination ought
to have been sought wsing seed harvested between January

and March 1980 since the P under investigation was soil

Vjif applied in 1979, Consequently the trial results could

Lo T
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be concluded strictly ouly in terms of seed produced
by crop regrowih in response to residual P, However,
variation in P significantly affected the germination
of standing, fallen, unscarified or scarified seed,
While inereased P increased germination in standing seed
of unscarified batch, it lowered germination for fallen
geed in the unscarified bateh and for both standing and
fallen seeds in the scarified batch,

The influence of seced harvesting date was highly
significant.

In the unscarified lot, a higher zermination
ner mtage resulted from seed harvested on 28/2/81
than those harvested earlier or later, No reason could
be ndvanced for this, althougt the seeds were paler than
those harvested earlier and lai .o in size than those
harvested later. 1t was also, found that significantly
more Jallen geeds germinated than standing seeds
(t = 6,29 at B df), Testa pisment has been used as a
eriterion for determining germination and greater
rermination has been associnted with the paler seeds
{Cowdy and Verhoeven, 1961), 7The fallen seed was paler

and hence apparently less "hiad® than the standing seed,

‘I'nis probably accounted for the difference in germination

percentage,
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Vnen scarified with hot weter, all seeds irrespective
of testa colour or date of harvest germinated equally.
Tt might be emphasised that hardseededness could be
advantageous under unreliable conditions of rainfall,
Seorificotion of newly harvested seed would ensure maximum

and uniform germination in steady rainfall situations,
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