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PREFACE

“Low Input Farming Techniques: A Third World Altermative” was the theme
of the 24th Annual Meeting of the Caribbean Food Crops Society (CFCS) hosted
by the Jamaican Ministry of Agriculture at Mallards Beach Hotel, Ocho Rfos, on
the north coast of Jamaica. Some 61 papers were presented, of which about 40
were submitted and accepted for publication in these proceedings. They are
grouped into six sectioms:

Harvesting, Storage, Processing and Marketing

Soils, Soil Fertility and Fertilizers

Animal Prodnction and Feeds

Crop Production Systems

Pest and Pesticide Management

Agricultural Research and Development Agencies in the Caribbesn

O O b O %

The agricultural research and extension results reflected in these
papers rtepresent the kinds of home-grown technologies very appropriate to the
region, One would hope, therefore, that these technologles are not affected
in a lasting way by the kinds of damage wrought by the hurricanes which have
been prominent in the past few years (especially Hurricane Gilbert, in 1988,
and Hugo in 1989). This publication is dedicated to the food producers of the
Caribbean, with the hope that they have rebounded with the re-greening of the
earth.

In addition to an all-day mid-week field trip as part of the CFCS
meeting, touring small-scale food crop produciton enterprises, 2 1/2 days
(August 18-20, 1988) were devoted to a concurrent workshop on "Altermative
Agricultural Enterprises for the Caribbean and Pacific Basins", sponsored by a
Special Crants program in tropical and subtropical agriculture of the U.S.
Department of Agriculture. This grants program is administered by the
Caribbean Basin Advisory Group (CBAG) and Pacific Basin Advisory Group
(PBAG), representing cooperating U.S. Agricultural Experiment Statlons of the
region. The report on this workshop is available through the IFASL:

Guidellnes to Authors, as well as the Constitution of the CFCS are
provided in the Annex of the present Proceedings.

1 lnstitute of Foed and Agricultural Science
University of Florida
Gainesville, FL 32611
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X~Ray Fluorescence (XRF)

¥X-Ray Fluorescence spectrometry is5 a versatile analytical technique
currently available for elemental analysis. It possesses several
distinctive operating advantages

1. It is a non—-destructive technigue

2. It is rapid and has multi-elemental capability.

Bath INAA and KRF are closely related. XRF also involves the irradiatien
of the analytical sample, but with a source of K-rays and the induced X-ray
emission is measured simultaneously. The emitted radiation is then
acquired as a spectrum (fig.3(b}), which is characteristic of the elements
present in the sample. The Iintensity of the component peaks in this
spectrum Is proportional +to the relative concentration of the elements
which generate them.

Several variaticons of the technique exist, but +the underlying theory Iis
common  to  all. The CNS operates a tube—excited Energy Dispersive XK-Ray
Fluorescence Spectrometry system which is at present being used in the
analysis of various sample types including rocks, soils and sediments.

This technique is at present applicable to the analysis of a number of
elements such as Ti, V, Fe, Co, Ni, Cu, 2n, Pb and K, Ca, and Mg if these
are present in sufficiently high concentration.

Detecticn limits are generally of the order of 10 to 50 ppm for most
gecleogical samples directly analysed as pressed pellets. These can be
improved by the preconcentration technigques. For the twc elements reported
in this paper, Cu and Zn, these limits are included in Table 1.

Coe of the main projects at CNS is aimed at the preduction of geochemical
maps to sShow the variation in concentration of some thirty to thirty-five
elements in the soils of Jamaica. Two approaches have been adopted *%o
determine the content and distribution of elements in Jamaican soils. The
first approach being deone in conjunction with the Ministry of Agriculture,
involves the sampling of seils in agricultural areas of the island which
have been of interest to the Ministry. Fig 5 show +the areas for which
analyses have been completed. The cother approach uses statistical methods
of sampling and data interpretation to produce islandwide maps illustrating
the generalised elemental variation (see fig B}.

Sample collecticn and preparation

Fig 7 shows a generalised flowchart of soil sample collection and
preprartion, At each sample site, pits are dug in order to expocse the
horizons. The sample is collected with a tempered steel spade acd stored
in labelled plastic bags. Field data such as coordinates, climate, pH etc
are recorded on cards. These serve to positively identify each sample.
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Fig. 7: FLOW CHART OF SAMPLE COLLECTION & ANALYSIS
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PHYSICO-CHEMICAL AND PHYSICAL PROPERTIES
OF HALLOYSITE RICH SQILS IN GUADELOUPE

Folkert van Qort & Marc Dorel

INRA Station Agropedoclimatique, Domaine Duclos,
B.P. 1232, 97184 Pointe a Pitre CEDEX - Guadeloupe, F.W.I.
CIRAD-IRFA Station Neufchateau, 97130 Capesterre
Belle Eau, Guadeloupe, F.W.I.

ABSTRACT

In Guadeloupe, under moderate humid climatic conditions
(1800 - 3000mm.), hydrolysis of young andesitic parent rock lead to
the pedogenesis of 1:1 lattice clay (halloysite) rich soils (Rusty
brown soils). But in the old, highly weathered north-eastern part of
the island, covered by Fferrallitic soils, halloysite equally appears
to be the major mineral soil constituent. For the latter soils, in ad-
dition to the dominant 1:1 lattice clay, the presence of accessory 2:1
clay minerals has been noted. In these highly impoverished soils, the
presence of such 2:1 minerals causes an important variability of
physico-chemical properties, in particular the cation exchange proper-
ties and the occurence of exchangeable aluminium. Scoil water proper-
ties ©ofF halloysite rich soils show remarkable differences with regard
to water retention, total porosity and shrinkage. In addition to their
mineralogical nature, the morphology and size of the halloysite
particles, as well as their spatial arrangement seem to play a leading
part with regard to the soil’s physical behaviour.

Keywords: Halloysite: Clay scils: Physico-chemical soil behaviour;
Physical soil behaviour.

INTRODUCTION

In Guadeloupe, the often complete hydroiysis of andesitic pa-
rent rock lead to the neogenesis of secondary minerals. According to
local pedo-climatic conditions, these minerals show a dominant
allophanic, smectitic or halloysitic character. 1In the southern part
of the isle of Basse Terre, Andosols are developed on young pyroclas-
tic material, under high annual precipitations (4,000 - 10,000ﬂm.).
Smectite rich Vertisols developed on andesitic parent rock occupy a
very small area near sealevel, on the leeward side of Basse Terre
(¢1,500mm. ann. rainfall). In the intermediate zone, the presence of
halloysite rich “rusty” brown socils (Cambisols) was described by COL-
MET DAAGE (1969). These soils, developed on recent aerial pyroclastic
deposits, with annual precipitation rates of 1,700 - 3,000mm. contain
high amounts of 1:1 lattice halloysite clay, some unweathered rock
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fFragments being still present in the soil profile.

Recently, the geclogically older northern and north-eastern part
of Basse Terre, covered by highly weathered ferrallitic soils
(Cxisols) was shown to contain equally a dominant halloysitic minera-
logical composition (upto 90%, GRANDJEAN, 1983; van OORT, 1988). Be-
cause of the mineralogical homogeneousness {nature, size and
morphology? and the sometimes very high amounts of halloysite parti-
cles in the latter two scoil types, a detailed study of specific clay
properties was carried out in order to comprehend and predict macro-
scopical soil behaviour.

* Physico-~¢chemical behaviour: Physico-chemical constraints for
agriculture are particularly important for the highly leached and aci-
dified ferrallitic soils. Contrarily to the soil map legend dressed by
COLMET DAAGE (1967), mentionning a rather homogeneous ferrallitic soil
cover, these s¢ils show an important wvariability of physico-chemical
parameters, i.e. adsorbing complex properties, exchangeable aluminium
rates. The presence of 1:1 lattice clay only is unsatisfactory to ex-
plain this variability, thus supposing the existence of other high
charged 2:1 lattice mineral constituants. This hypothesis has been
confirmed recently (van GORT, 1988). The origin and weathering stage
of these 2:1 minerals considerably varies, depending on environmental
factors {(local pedogenetic conditions, wolcanic deposits).

» Physical behavigur: Fundamental knowledge about the physical be-
haviour of such heavy clay soils is of prime importance with respect
to soil water behaviour, modifications of soil structure, soil tillage
etc. Besides, the specific physical properties of the halloysite
particles, 1.e. an irreversible 1loss of 1interlayered water upon
drying, contitutes an additional interest for a detailed study of the
physical properties of halloysite rich soil materials.

In this paper, we first discuss the mineralogical composition of
several characteristic halloysite rich soil samples. For the ferralli-
tic s0ils, we try to relate the presence and nature of accessory 2:1
minerals and the soil’s physico-chemical properties. Finally, we point
out the typical physical behaviour of halloysite soils, 1in particular
their microscopical properties, studied in the laboratory. We confront
these results with macroscopical field observations and measurements.

Mineralogical Composition
Soils and Methods

a) Soil material. At INRA's experimental domain, DUCLOS, 4 soils
from a chronosequence including respectively a ferrallitic soil s.s.
developed on late volcanic ash deposits, overlying a pyroclastic fan
(unit 1), two soils Formed on weathered Fluvial terrace deposits
(units 2 and 3> and a young alluvial brown soil (unit 4) were sampled
in the B horizons (40 - 60cm). Because of the complexity of this
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vulcano/fluvio-sedimentary env.rcnment, some characteristic and well
defined ferrallitic soil materials, representative for late volcanic
ash deposits (SARCELLE 50 - BOcm) and for old, highly weathered massi-
ve andesitic boulders (ROUTA) were also studied. CHANGY, a halloysitic
rusty brown soil was sampled in the B horizon (70 - 100cm). This sam-
ple may be considered as a reference with regard to the mineralogical
behaviour of the halloysitic clay fraction (COLMET DAAGE, 1987). Some
physico-chemical data of these samples are presented in Table I.

b) Methods. A detailed analysis of the mineralogical composition
of the «clay fractions of halloysite rich soils appears to be gquite
difficult to realize for several reasons:

1) Dispersion of the strongly micro-aggregated bulksamples intc sepa-
rated clay particles interferes with the action of organic matter com-
plexed trivalent iron and aluminium cations.

2) Contrarily to halloysite dehydration behaviour cited in literature
(BRINDLEY and BROWN, 19B0), separated soil-halloysite may show a very
rapid hall. 108 --» hall. 78 evolution. (cf. Fig 1).

3) In order to i1dentify the presence of accessory 2:1 lattice clay
minerals (undetectable by thermal analyses), complementary sample
treatments using specific reagents (destruction of organic matter with
hydrogen peroxide, iron extraction with oxalic acid/ammonium oxalate,
aluminium extraction with sodium citate, cf. ROBERT and TESSIER, 1974)
is needed. This kind of sample treatment may cause important modifica-
tions of halloysite X-ray diagrams.

Hence, a special clay sample preparation way has been employed
here. Clay dispersion was obtained by repeated washing of undried,
stirred bulksamples with destilled water. For the identification of
the 1:1 lattice <clay, X-ray analyses were carried out on undried,
oriented clay samples submitted to various relative humidities. Forma-
mide intercalation, described by CHURCHMAN et al., (1984) was used in
order to confirm the halloysitic character of these minerals. A second
part of the separated clay is chemically treated, and than Mg and K
saturated. Subsequent swelling with Ethylene Glycol and heating then
allow identification of the nature of 2:1 clay minerals.

Interpretation of X-ray diagrams

a) influence of sample drying (fig. 1). Starting with a wet orien-
ted clay sample, the drying time before X-ray analysis shows a twofold
effect: first, as the orientation of the clay particles increases, the
definition of the diffraction patterns also increases. Then,
progressively, the intensity of the 10R (d00l1) and 4.46& (d02,11) re-
lexions of full hydrated halloysite decreases and, simultaneously the
7.2R (d0Ol) and 3.56A (d002) reflexions of metahalloysite increases.
Thus, after two hours drying, a X-ray diffraction diagram, almest
identical to a kaolinite diagram has been obtained.
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L) influence of a varying relative humidity (fig 2). Significant
differences regarding the hydration conditions of the 1:1 lattice clay
minerals are observed. In the Ducles unit 1 sample, only halloysite 7&
1s present: no swelling to 104 is caused by formamide intercalation.
For Duclos units 2 and 4, for Sarcelle and Routa, hall. 10& is present
at 100% r.h., ©but from 98% r.h. the hall. 10& --> 7B evoluticn is
observed. Here, formamide intercalation causes an important swelling
to 10&. 1In the case of Changy, full hydrated halloysite is present
upto 60% r.h.: a total dehydration is observed at about 30% r.h., ana-
logue to data presented by HUGHES, (1966>. Transmission Electron Mi-
croscope observations on SPURR impregnated, wundried samples (TESSIER,
1987} revealed in all cases the specific tubular and/or spherical hal-
loysite morphology.

¢) X-ray diagrams of 2:1 lattice clay (Fig. 3). The presence of
2:1 lattice clay 1s cbserved in Duclos and Sarcell samples, contrarily
to Routa and Changy. Considering the geographical location of the
first two sites, the occurence of these minerals is likely to be rela-
ted to late volcanic ash deposits, covering the older, highly weathe-
red pyroclastic parent rock (van OORT and CABIDOCHE, 19861). Their
swelling with Ethylene Glycol, subsequent to selective iron- and alu-
minium extraction and peak collaps after heating to 250°C, often are
incomplete, 1ndicating an aluminium intergrade character.

Physico~chemical Soil Properties.

Generally 1:1 lattice «clay rich soils show rather low fertility
potentials, Dbecause of the low CEC values of the <c¢lay fraction.
However, physico-chemical data from the Duclos sequence samples reveal
several concomitant features (Table I): with an increasing ferrallitic
alteration, the «clay percentage alsc increases whilst CEC remarkably
decreases. The highest exchangeable aluminium rates are observed for
Ducles units 2 and 3, but Kamprath’'s ratio, Rk (Rk=Al-/Al+S; S=sum of
exchangeable bases?, for a given pHxc, (pH 4) progressively decreases
from unit 1 to unit 4.

As a matter cof fact, these Duclos samples contain accessory 2:1
phyllosilicates {(cf. Fig. 3). Under ferrallitic pedogenetic conditions
these minerals are geochemically unstable and consequently, their hy-
drolyses causes medifications of specific surface properties: in an
early stage (Duclos, wunit 4) a true smectitic character is noted.
Progressively, octahedral aluminium is5 released occupying in a first
time the cation exchange capacity sites {units 3 and 2) and finally
the 1interlayer positions (unit 1), During this intergrade formation
the soil’s CEC decreases, and the proportion of exchangeable aluminium
increases. Sarcelle samples, also containing 2:1 minerals equally show
high Rk values at pHxec: 4, whereas in the case of Routa with exclusi-
vely halloysitic clay, Bk is rather low. For Changy, less than 0.1
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meq. exch. aluminium has been detected.

For the ferrallitic soil cover we are artually establishing
physico-chemical relationships such as Bx = f{(pHuc:?) and CECmim = [(%
clay, % Org. matter) on geomorphologically well defined so1l units 1in
order to provide scil Fertility advise {(liming).

Physical Soil Properties

Data concerning the water content, porcsity and bulkvolume of sam-
ples are expressed here in terms of water ratio (eyw), air ratio (ea)
and void ratio (e?, that 1s in cm®/cm® of solid material.

a) Void - water retention curves of halloysite rich soils. Al-
though containing all very high amounts of halloysitic particles, the
vold - water retention curves of the studied samples may show impor-
tant differences.

* Sarcelle (Fig. 423 shows high water and voi1d ratiocs at low
suctions. Between pF 4 (10 bars) and pF 4.8 (70 bars) hoth parameters
dramatically decrease with ApdAsy! Sim lar phiy<sical behaviour was ob-
served on allophanic sei1l samples (van OORT et al ., 14988). The water
content at pF 1 after rewetting from pf 6 (Bwpree:? Shows a 40%
decrease, 1dentical tg the loss of total pore volume, thus 1ndicating

the irreversible character of the 1nternal reorganization of the sol:d
phase and the pore geometry

* Routa’s physical behaviour (Fig. 4%) 1s characleristic of riglid po-
reous media: no changes 1in the voird ratioc with an 1ncreasing so1l
suction: majoer water loss occurs between pF 3 and pF 4 (1 - 10 bars).
An 1dentical water content at pF 1. before and after drying to pF &6 13
noted.

* Changy (Fi1g. 5*) shows an intermediate behaviour: at low suctions
(D.01 ~ 10 bars?! a rigid so1l organtzation and very low water release
are observed. At higher suctions (3 10 bars) an 1mportant water relea-
se is noted and the voi1d ratic shows a 40% decrease.

Obvicusly, 1in addition to the mineraleogical nature of the halloy-
sitic parficles, their spatial arrangement as well as their swize and
morphelegy alse play an 1mportant part with respecl fto the physical
so1l behaviour.

b) Physical properties and soi1l struclure (Fi1g. 5. The Changy
so1l profile, under banana plantation, 1z submitied every four or five
years to important soi1l tillage (plowimng. subsoirling. drilling?d, often
carried out under unfavorable conditioens (water excess, abundant bana-
na tree debrisy. Consequently. 1n the profile several horizons can be
observed with distinct sc1l structures (Fig. 6£). We determined the
void - water retention curves for each horizon (Fig. 5.

In comparison to above discussed B horizon curves (Fig. 5%, the
compacted Aepz horizon (Fig. £°) shows decreased 1totai voird and water
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ratios at all suctions. Besides, no additional air entrance is noted
between pF 1 and pF 5! In both cases, Buprewa 15 s5lightly lower than
the initi1al water content at pF 1. In the Ap, horizon (Fig. £<), the
void ratio shows a twofold i1ncrease. The water loss, observed between
pF 1 and pF 2 (0.01 - 0.1 bars) corresponds toc a rapid draining of
gravitational water, without contributing tec plant nutrition. In this
horizon, the water and void ratio determined on the individual soil
aggregats are even lower than those measured on undisturbed scil clod
trom the Agrz horizon (Table II). in all cases the usefull available
water (UAW = ewcpr a3 - Bwepr «.25) 158 low for such clavey soils!

In addition to water retention capacity and soil porosity, these
modifications of so1l structure also may affect the critical water
content range for so1l compaction, and the water 1nfiltration rate
(measured in the field by the Muntz-Laine method, fig. 6). Irrigation
water rapidly runs trough the surface horizons, maintaining high mois-

ture contents in the subjacent B horizon. However, the important
structural discontinuity between the B and A horizons drastically im-
pedes capilary rise. One way to i1mprove 1rrigation efficiency may be

the obtaining of a more gradual change of the so1l structure (i.e. the
pore system) between the B and A horizon. Therefore, I[RFA recommands a
rotation «yale where so1l tillage 15 carried out at the end of one
year fallow land. This practice has been tested succesfully in Ivory
Coast.

CONCLUSIONS

In Guadeloupe, halloysite 15 Lhe major mineral so1l constituent of
young “rusty” brown soils and of old ferrallitic sci1ls. Because of the
high amounts of clay particles, the so1l’'s physico-chemical and physi-
cal behaviour seems closely related ts the specific properties of the
halloysite minerals., Consequently, one may expect rather homogeneous
constraints for agriculture. However, minor mineralogical differences
cause 1mportant variability of soi1l behaviour.

For ferrallitic soils, the presence of accessory 2:1 phyllosilica-
tes gives rise to a remarkable variability of the adsorpticn complexe

properties (CEC, exch. aluminium). The distribution of these minerals
depends on recent landscape development factors. A fundamental compre-
hension of their origin, their spatial distribution as well as their

mineralogical nature and evolution is necessary 1n order to provide
fFertility advise (liming, fertilizers, organic matter),

Physical properties highly depend on the geological origin of the
parent material. The results of void - water retention curves obtained
on wundisturbed halloysite rich samples show physical behaviours cha-
racteristic both of a highly deformable (allophane like) and, on the

contrary of a very rigid (chalk like) poreous media. The part played
by the arrangement, size and, eventually, the morphology of the hal-
loysitic particles in the physical behaviour remains to be specified.
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The irreversible hall. 108 --» hall. 7& transformation effect cn the
void - water retention curves has not been observed.

The soil Ffabric, and therefore the physical properties of these
halloysite rich soils are easely and deeply modified by intensive
drying, compaction, tillage etc. Hence, a detailed study cof the micro-
organization and the pore gesmetry of these soils are essential if- we
want to 1mprove their water management.

Fig. 1. Influence of drying on the X-ray diagrams of a halloysite rich

clay sample (Co filter, 2.20, 10%c¢/s, 40kV, 30mA). S: Smectite:

H: hy-

drated Halloysite; MH: dehydrated (metal)Halloysite: G: Gibbsite; C:
Cristoballite: Q: fluarts.
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Fig. 2. X-ray diffraction diagrams of 1nitially undi {ed, oriented clay
samples at various relative humidities. ]
———  Mg-c<¢lay Normal: ... : Mg-clay + Formamide
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X-ray diffraction diagrams of chemically treated, inmttally
Oxallc acid/ Ammo-

aof Duclos

Fig. 3.
undried, oriented clay samples (llydrogen peroxide,
nium oxalate, Sodium citrate, cf. Robert and Tessier, 18743

satl units 1, 2, 3 and 4.
Mg-clay Normal; ----- : Mg-clay + Ethylene Glyceot: - - - @ Mg-

clay, heated to 250°C {on untreated sample).
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Fig. 6. Schematic scil structure differentiation of the

profile, resulting from intensive sc1l tillage practices. I.R.:

infiltration rates, measured by the Mintz-Laine method
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Apy small aggregates crumbling {(rome &60cm/h
some cracked clods plough): drilling
Apz jeined anguiar claods | compaction: rome 25cms/h
few fine material plough, drilling

B massive 10cms/h

90

Changy
Water



)
TABLE !: Physico-chemical data of the studied sample:z, C.E C.. Ammeniutm acetate metnod. buffered at pH 7:
Fk: KAMPRATH s ratio Al/(Al + 5), determined al pHke: = 4. 5 = 5Sum of exchangeable bases
SAMPLE GRAIN SIZE DISTRIBUTION(%) | Org.C pH ADSORPTION COMPLEX \meq/100g) ;9
A Lf Lg 5r Sg (%) water KCi Ca Mg K Na Al C.E.C.i(pH 4)
1 80.3 11.1 2.3 2.4 3.8 l.16 5.4 3.97 | 0.49 0.25 0.02 0.12 1.72 8.3 0.67
2 3.1 24.4 6.9 E.2 5.6| D.95 4 8 T ES| 1 71 D.31 0 03 0.15 4.5) 16.0 0.25
DUCLOS
3 43.0 24.4 7.5 13.2 11.8| ©0.57 5.1 2 73| 2.74 1.42 0.20 0.22 4.78 19.7 0.16
(40 - 80cm.}
4 20.4 19.3 5.3 10.9 44.1| 0.50 b.E 4.04 | 6.l14 3.26 0.06 0,63 0.79 21 4 0.08
50-80cm 35.6 10.8 1.6 5.9 45.3| 0.99 5.2 4 2 |0 20 0.5 0.09 O 48 1.40 11.3 o.68
SARCELLE
150-170cm] 45.4 9.0 2.4 11.)1 32.1| ©0.32 5.0 4.2 | 000 0.26 0.05 0.35 1.71 8.1 0.82
ROUTA 13.3 32.1 13.1 11.6 29.9| 0.06 4.3 3.6 |0 21 0.71 0.03 0.40 5.12 9.3 0.34
CHANGY (70-100cm.) | 45.7 28.8 12.8 4.6 4'1J 0.39 5.9 5.0 |6 89 1.51 .10 1.76 - 14.2 -
Table II. Void and water ratic data and available water contents de-
termined on centimeter and milimeter sized samples from three soil ho-
rizons of the Changy profile. All data expressed in cm® of voids or

water/cm® of solid material.

CENTIMETER SAMPLES MILIMETER SAMPLES
Clods Cylinders Aggregates
B Apa Apa Apy 0.8-2.0mm.
pF 3.0 1.20 0.386 0.83 0.74
Bw plf 4.2 1.67 0.88 0.68 C.66
pF 6.0 0.23 0.14 G.15 0.15
UAW 0.13 0.089 0.14 0.08
pF 3.0 1.37 1.07 2.02 0.92
e pF 4.2 1.33 1.01 1.83 0.83
pF 6.0 0.96 0.72 1.62 0.72
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"ON-FARM" BEEF AND DAIRY PERFORMANCE TESTING PROGRAMS
IN THE VIRGIN ISLANDS

Kofi Boateng and Sue Lakos
University of the Virgin lslands Cooperative Extension Service
RRO2, Box 10,000, Kingshill, St. Croix, U.S.V.I. 00850

ABSTRACT

Beef and dairy cattle production, like any other agri-business enterprise,
has te justify lts existence by making a profit, This has led to an increased
dependence on management decisione based on sound, accurate, useful and timely
records., The Virgin Islands Beef Cattle lmprovement Program (VIBCIP} and the
virgin Islands Dairy Herd Improvement Program (V1DHIP) provide the farmer with
the necessary tools to get the maximum return on his investment in his
livestock enterprise by identifying the most profitable animals.

The VIBCIP has contributed to the increase in the average weaning weight
of calves from 450 lbs. in 1979 to 505 lbs. in 1987. It has also aided in the
sale and exportation of guality breeding stock to the United States, Central
and South America and the Caribbean. The VIDHIP hae helped to increase the
rolling herd average of its members from 7,000 lbs. in 1982 to 8,500 lbs. in
1987.

1INTRODUCTION

Techniques for selection and improvement of livestcck are normally tested
with great efficiency and ccntrol. However, low-input or small-scale farmers
often find promising research results difficult to apply. Research and
Extension programs have often found that farmers face practical and econoric
constraints making adopticn of apparent "improvements™ impossible or
unprofitable.

Efficient operation of any business today requires comprehensive and
accurace records. Beel and dairy producticn, like any other agri-business
enterprise, muslL make a profit. This has led to increasing dependence on
management decisions based con sound, accurate, useful and timely records. Two
record-keeping programs were introduced to Virgin Islands livestock producers
in the latter 1970's. These are the Virgin Islands Beef Cattle Improvemert
Program (VIBCIP) and the Virgin Islands Dairy Herd Improvement Program
(V1IDHIP). These programs provide farmers the necessary tools to maximize
returns on investment in their livestock enterprises by identifying the
animals that are the most profitable and targeting all the poor producers.

Virgin Iglands Beef Cattle Improvement Program

The Virgin Islands Beef Cattle Improvement Program (VIBCIF) was established in
1976 as part of the Senepol Researcﬁ:Program of the University of the Virgin
Islands Agricultural Experiment Station., It was designed to help characterize
the Senepol cattle under Virgin Islands conditions. The VIBCIP is a membcr of
the National Beef Cattle Improvement Federation. Today, the program is run by
the Cooperative Extension Service and 13 avallable to all local livestock
producers, regardless of breed of cattle (straight- or cross-bred) or number
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of head owned. The membership in the program has increased from four farms at
its inception to seven at the present time. The number of cattle in
participating herds ranges from ten to one thousand. The program has access
to a livestock specialist, who acte as coordinator and educational advisor,
and an extension agent, who collects field data and processes it.

The VIBCIP is based on the proven fact that research has proven the
majority of econcmically important traits, or characteristics, are highly
heritable, which means that they are readily transmitted from parent to
offspring. Genetic progress toward an econonically influenced goal can easily
be made by the farmer by selecting for heritable traits such as blrth weight,
mothering ability, yearling welght and feedlct weight gain. The VIBCIP helps
the beef producer to identify animals superior in these traita and thus agslat
him in making the necessary selections. It does this by providing the
producer with computer processing of birth, weaning and postweaning records,
official grading and scoring of all animals, and yearly summary records which
include a complete herd inventory.

A producer who 19 interested in the VIBCIP is initially given an overview
of the program and full use of the available records before he officially
joins. The only reguirement for membership is for the farm to have adegquate
holding facilities to work the cattle and a way of identifying each animal.
Because of the limited rescurce of many farmers, the VIBCIP provides a field
technician who helps in animal identification. The VIBCIP alsc provides the
equipment and technician to tag, tattoo, and hot-brand the members' animals,.
The producer is only required toc purchase his own eartags and the propane gas
for the branding iron heater. Producers are encouraged to identify their own
animals if possible and are instructed in the proper techniques of
identification if they have the desire, but lack the knowledge to do it
themselves. The program also has its own portable cattle scale and chute that
is used to restrain, weigh and score animale at producers' farms where such
facilities are not available.

After the producer’s herd has been enrclled, he receives a listing of his
cows to enable him to enter the calving information of each cow. This
information is returned toc the VIBCIP office at the Virgin Islanda Cooperative
Extension Service and is entered into the computer system.

Calves normally are weighed when five to eight months old. This is for
the Adjusted 205-day Weight calculations. The age range for thie calculation
is from 160 to 250 days of age. Animals weighed outside of this range are
scored as being irregular young or irregular ¢ld, because the adjustment
factors are not as accurate for animals in the extremes. Thls information
then becomes part of the animal’s permanent record.

At the time of weighing, the field technician arrives at the producer's
farm and weighs, scores and records data on all calves, using the Virgin
Islands Agriculture Experiment Station Animal Science Field Weighing/Grading
Sheet, as shown in Appendix 1. Also weighed at this time are the dams
{mothers) of the calves. This weight is used tc calculate the cow Efficiency,
which allowa the producer to know which cows are doing the best job of raising
their calves.

The collected information is then taken to the VIBCIP office where it is
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entered into the computer and processed. The results processed from thise data
are commonly called the "Weaning Performance™ although the true weaning of the
calves is often done from 1-3 months after this time, when the calves are
permanently separated from the dams. Weaning Performance records comparing
each calf to the parents are generated and given to the producer for
preliminary selections, especially in the area of cow evaluation. Since
weaning weights are only moderately heritable (30%)} the producer is advised to
wait for the yearling summary tc make his decisions on the calves. If there
is a difference between the time of first weighing and separation, a weight is
also taken at the time of separaticn and entered into the calf's permanent
record.

Yearling Weights are the next to be taken con the calves. They are used
to evaluate the performance of the individual on its own and without the
influence of the dam. Yearling weighta may be taken at either 12, 15 or 18
months of age (365,452,cr 550 days of age, respectively} depending on the
feeding level and sex of the animal. 1In the Virgin Islands, animals are
normally split Into two groups - bulls and heifers. Thise is done because
bulls mature and gain weight faster, reaching a slaughter weight earlier than
heifers. 1Ibt is preferred, therefore, to weigh the bulls at 12 - 13 months of
age, while the heifers are not usually weighed until 18 menthe of age.
However, to gain a true picture of the performance of an animal on its own,
the postweaning time period must nct be sherter than 140 days. Some preducers
alsc feel that the animals are not mature enough at 12 months to make accurate
selections. For these reasons, combined with the fact that many of the animale
in the Virgin Islands are weaned at an older age, producers often chocse to
have the bulls weighed at the 15 mcnth (452 day) age for the postweaning test.
After the data is received, it is processed and a cumulative (both weaning and
yearling) performance summary is generated to assist the producers in making
their selections.

Most animal selection is done at the time of yearling weighing. The
growth race of the calf after weaning is a good indicator of the animal's
individual performance, while the pre-weaning growth rate is heavily
influenced by the mothering ability (milk production) of the dam.

Animals that have above average yearling weight ratios {animal weight
compared to the weight of the group) are identified as possible replacements.
Above average ratios are those that are above 100. Heifer selection is more
critical than the selection of bulls since a constant number of females are
required as replacements to keep the business operating. Poor females are
therefore ruled out as possible replacements in the herd.

At the beginning of each year, each member is given a herd inventory so
that he can update his herd. The producers provide the VIBCIP with
information and dates on inactive animals (those sold, dead, or transferred)
and any animals missing from the inventory. A copy of the updated inventory
listing is then returned to each member along with pre-listed calf data sheets
and the cow/calf and cow listings.
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Y,I1. Dairy Herd Improvement Program

The VIDHIP wa® initlated in 1979 to help boost milk production in the Virgin
Ielands. Presently, there are six dailry farme in the Virgln Islands, five on
St. Croix and one on St. Thomas. Whole milk is the only agricultural product
in the V.S Virgin Ielands for which local eupply nearly meets demand. The
YIDHIF cperates as a cooperative effort of dairymen (Dalry Herd Improvement
(DHI) association members), the University of the Virgin Islandse (UVI)
Cooperative Extension Service and UVI Agriculture Experiment Station.

The objective of the VIDHIP is to provide a unlform, accurate, organized
recordkeeping system which is useful in dalry herd management, selection of
puparicr animals and genetic evaluation of aires (bulls). It is also very
useful in research and education. The VIDHIP is run by the V.I. Dalirymen's
Apsoclation, Inc. Thie organization presently operates as an Extension
educational demonatration project to encourage all dairymen to adopt herd
improvement practices. A dairyman must be a4 member of the V.I. Dalrymen's
Apsociatlion to enroll hie herd in the VIDHIP. At present, all dalrymen on 5t.
Croix are members in the V.I. Dairymen's Asaociation and the YIDHIP enjoys a
60% enrollment. The V.I. Dairymen's Assoclation 1s responsible for the
business aspecte of the organization and pays all processing fees. The
Extenslon Livestock Specialist and Extension Agent - Dalry, act as Ex-officie
membera. Due to the limited resources of the Virgin Islands farmers and the
low number of dairies in the Yirgin Islands, the Cooperative Extension
Service's Dairy Extension Agent also acts as the VIDHIP supervisor.

The VIDHIP supervisor prepares a schedule for testing of each herd each
month. Testing ils done during the evening milking and the following morning
milking. On test day, the supervisor arrives on time for the evening milking.
She identifies each cow aes the cow enters the mllking parlour, then weighs and
records the amount of milk that the cow gives. This is done for all cows
being milked that day. Then she obtaine data on the feeding of forages and
grains, the amounts fed, breeding and calving dates and other management
information. In addition to¢ this, she ear-tags and tattoos calves that have
been born, and identifies new heifers that have entered the herd since the
last testing day. The supervisor doee not take milk samples for a butterfat
test or mastitis test since the dairy processing plant on St. Croix provides
thie service to the Dairymen's Associatlion. However, when milk production is
low or at the request of a farmer, a mastitis test is done and results
forwarded to the farmer. The eupervieor then recorde all information
collected on the test day on the Barn Sheet - DHI 201 and the Herd and New Cow
Data Sheet - DHT 213. After double checking all of the reported information
for accuracy, it is sent to the Regional DHI Processing Center in Raleigh,
North Carclina where the records are processed and copies returned to the
Extension office and the farmer. The Center also sends a Monthly Report - DHI
200 and a Herd Summary Report - DHI 202 to each VIDHIP member. The monthly
report lncludes:

(a) Milk production for each cow for the past month and total since the
start of her lactation.

(b) Breeding datee of each cow and when she is due to freshen {(calve}.

(¢) Most recent 305-day estimation and last completed lactation yield.
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(d) Ranking of cows in the herd according to production.
(e} Yearly and monthly management factors of the herd.

(f) Rolling (all cows on farm) yearly herd average and daily herd
average each month.

(g) Projected mature eguivalent, 305-day estimation after 50 days of
lactation to estimate 10 month production of each cow in the herd.

{h) Value of product, monthly and yearly, for each cow in the herd.
(1) Income over feed cost for the herd.

The herd summary gives an overall assesament of the herd situation. The
information in this summary als¢ shows the VIDHIP member the average daily and
yearly production for certain production and feeding ltems. Other items
include a reproductive efficiency summary and general management information
which allows the VIDHIP member to note positive and negative changes in the
herd in response to changes in environmental conditions or herd management. A
copy of the Herd Summary report is also given to the livestock specialist.
when the reports are received, the VIDHIP member meets with the Extension
Livestock Specialist who helps hir interpret the records and use them to make
management decisions.

The VIDHIP also assists its members with feed evaluation and testing. &
feed samplée is normally taken by the VIDHIP superviscr at the reguest of the
member and it is sent to the laboratory for analysis. These results are given
to the member and he is helped with the interpretation.

CONCLUSION

The VIBCIP continues tc help farmers maintain the guality of the Senepol
breeding stock. The average weaning weight of calves involved in the program
has increased from 450 lbg in 1979 toc 505 lbs in 1987. The VIBCIP has aided
in the shipment of some of the guality breeding stock to other parts of the
world and has contributed to the viability of beef producticn as an
agriculture industry in the Virgin Islands.

The VIDHIP, on the other hand, has contributed to an increase in the
rolling herd average in the Virgin Islands from 7,000 lbs. in 1982 to 8,500
lbs., of milk produced in 1987. Overall, the calving interval has been reduced
by almost four months to a 14 month average and the percent of cows in milk
has been ircreased from 55% to B0% at the present time.

The VIBCIP and VIDHIP continu2 to inform the island farmers on the latest
in livestock management technigues and offer well-attended seminars, workshops
and demonstrations to disseminate this information,
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Appendix 1
Sample of the fleld weighing and grading sheet used in
g B .
conjunction with the performance testing program
VIRGIN ISLANDS AGRICULTURAL EXPERIMENT STATION .
ANIMAL SCIENCE FIELD WEIGHING/GRADING SHEET PAGL
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Temper = Relaxed, Uneasy, Nervous; Color = Light, Medium, Dark, Head Con. = Polled, Scurred, Horned, |
Head Shp. - 1= Flal, 2 = Round, 3= Pointed, 4 = Exlremely pointed; Scur Sz, - 0=None, 1=Scab 2=« 2 m,
3==2-4 In..4 =4 in, 5= Removed;, Bumps = Yes, No; Shealh = Tight, Medium, Loose, Cond. - 9-11 = Average,
Frams - 1= Small, 5= Large: Purity . OC = Off Cotor, NR = No Register.
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