fW-pBH 387
y940/

ANNUAL REFPORT

Covering period- Sseptember 1, 1990 Lo August 31, 1991

Submitted to the Office of the Science Advisor
UL Agency for International Development

Principal Investigator:

Grantee Institution:

Project Number:

Grant Number:

AID Grant Project Officer:

" Project Duration:

L.T. Trung

Dairy Training & Research Institute
UPLB-CA, College, Laguna
Philippines

936-5542,08
AID.492-5542-G-535-8130-00

Marilyn B. Buchan

Sept. 1988 to Dec. 1992

BEST AVAILABLE DOCUMENT



TABLE OF CONTENTS

Particulars

Executive summary
Section I

Research objectives
General
Specific

Research Accomplishments
Methodology
Percentage of accomplishments
Study 1 .
Study 2
Stedy 3
Study 4

Scientific impact of collaboration
Description of project impact
Strengthening of developin; country institutions
Future work
Section 11
Managerial issues
Budget
3pecial concexns

Cpllaboration, travel, training and publications
quuest for AID or BOSTID actlons ‘

RS ~3 S WA

— —_—
-

[
8-

14

14

BEST AVAILABLE DOCUMENT



EXECUTIVE SUMMARY

! The ultimate obijective of the project is to obtain data on
véluntary intake, growth, milk preduction, physiological responses, tick
cowits and economic evaluation of stylo mixed Jgasture vis-aovis graes
paslure. The firet Lwo years of the project were spent to identily the
nast. shitable of stylo and grass in mixed pasture that  could  control
ticks ab well as ¢ ald sustain animal's feed requirements.  Our  resulls
Strongly suggested that the mixture ot seca and andropogon was the bhest
in terhs of yield, stylo persistency as well as tick larva trapping
dblllty. On the other hand, guinea grass - the most adapted improved
g;aqs SEPCJes in the Philipppines - was found to he the most productive
but not. able to frap larvae in our study. We therefore came up with a
simple paired comparison dGSLQn'fOI the grazing trials: seca-andropogon
asvvthq anti-tick pasture vs guinea grass as the centrol. We ran two
separate experiments involving growing heifers in one and lactating cows
in the other. The ha2ifer trial is about to complete while the lactation
study has just been started.

Téntatiﬁe results of the heifer grazing trial indicated that while
higher = forage dry matter (DM) and digestible DM intake were obtained
with the guinea grass group, much better liveweight gain was observed
fﬁom the seca andropogon treatment. The poorer growth rate of the
control group in spite of ite higher fred consumption is attribuled to

the much higher tick load, hence the logss of nutrients due to

parasitism.
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SECTION I

A. RESEARCH OBJECTIVES
1. General:

The project aims at determining kinds of mixed
grass-stylo veqetations suitable for biological control
of bovine ticks and responses of dairy cattle grazing
such a pasture.

2. 8pecific:

a. To identify promising/adapted species/cultivars of
grasses and legumes able to trap tick larvae;

b. To determine survival rates of tick 1larvae at
Voo ging duralions in pure and mixed vegelations;

c. To. determine yield, blotanical composition and
nutritive valurs of utylovand grass specles in pure
and mixed stands with varyinq fertilization rates;
and |

d. To determine performance of dairy cattle ygrazing

pastures with and  without tick larvae-killing
stylo, viz. tick count, cost of tick control, health
status, growth rate, milk production and
reproductive efficiency.

B. RESEARCH ACCOMPLISHMENTS

Methqdoloqy

!Detai]ed methodology has been!described in the 19089's apnual
'repogt. Brief description of ithe methodéloqy for those

experiments contained in this repo#t is given.
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Study 1 - Tick larva trapping ability of live stylos in pots

Tick Tarvae Lrapping ability of three stylo ;[Héﬁi(tﬁ (3.
soabira #17349245, 3. Seahra AT T D (A RERRNE S IT4 B viarosa) ab o 4
eXPOTIT e ii,l;'n":-» (1,4,% and 16 dayo) woeer sbtudied Following o 3 x4
factorial arvangement in  CRD, O Ten days  old tick  larvae  ir
plastic viala were released into 5 poaper pouch w/ he i doge attached
to the base of a live'stylo in the pot. The stylos were 18
month:s old At cxposed Lo {ield conditions.  Destraclive sampling
and counting  of Jarva that were ¢ither free or trapped at the
upper, middle and base parts of the plant were done aftier 1,4,8

and 16 days exposure.

Study 2 -~ Productivity of larva trapping stylos and grasses in
pure and mixed vegetations

In three separate factorial experiments involving 2m x 9m

plots replicated Lthree Utiwmes, lour grass  specics, six ostylo

‘Cultivars; and  four seca-grass m'xtures were tested against

thrée fertilization rate: of either nitrogen (grasses Adone)  or

phosphorous  (stylos alone and wmixed vegetations). This two-year

3tudy has been completed.

Study 3 - Comparative digestibility of seca/andropogon by sheep
: and goats

I'ive goats and five sheep vere used ina 5 % 6 Latin  square
involving five Lreatmenl yablions Lo stady digestibility of  seoa

Ky

1
! .
as the sole diet or as a supplemenl to andropogon diets.
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Study 4 - Performance of dairy cattle grazing anti-tick pasture
This &un~qp>iln3 study consists of two  separate expeciments,
one dealing with replacement heiflers and the other with lactating
cows. For bolth experiments, 12 animals were rand amly alletted Lo
two kinds .ol pasture, e.g. guinea as control and seca andropogon

as anti-tick pasture,

Percentage of Accomplishments

N

0

&O

Objectives a, b, ¢ and & have been 1060%, 40%, 100% and

decomplished, respectively.
jStudy 1 - Tick darvae trapping abiltity of live stylos in pots

Total larva count

There are  wide variations in the numher of  larva counted
either trapped or free as shown in Table 1. Differences i eqy
hatchabi]ihy and possible inllnence of rainfall  that  occurred
when  the vcuperiment  was condncted neemcd. Lo e the  ftachors

responsible for such  wvariations.

Table 1. Total number of larvace

SFECIES ~ LENGTH OF EX[OSURE (days)
1 4 8 16 MEAHN

N

scabra #34925 317 484 307 1114 18% 167 79 129 222

5. scabra
seca #40292 490 +183 565 +174 421 t194 1%7 +78 4509

8. viscosa 149 £101 209 147 75 27 G3 +23 124
1 B | ab ¥
MEAN 319 +186 361 £197 227 K184 179 k154
4
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Total Tlarva count significantly decreased with increasing
exposure times, This suggested the presence  of  trap-shyness
wvhich prompted some tick larva to move away from sites where
thirit companions were offectively imrvobilized by plant cxudates
and/or would not further ascend due Lo plant Urichomes. Some
Lick Jarvae vy have olinbed dowi bto ground level or washed  down

by rainfall.

Table 2. Proportion of free and trapped larvae on  plants  and
different cxposure timen

LENGTH OF EXPOSURE (days)

1 1 A 16
Upper stem .
% trapped 26.79 28.81 33.13 34.28
h b a a
% free 3.25 2.1 12.25 14.89
Middle stewm
% trapped 43.89 48.29 41.62 38.62
a ab h b
% {ree 26.07 20.08 12.99 12.11
Whole plant
% on upper stem  30.19 30.514 46.96 47.67
% on middle stem 69.81 69.46 53.04 52.93
% trapped 0.26 77.66 72.70 70.10
% fren ©29.74 272,34 2°7.30 29.90

Row means with differéﬁfﬁsupe?géfibféwéru.QTQanicnntly different
(P<0.05).

Distribution of larvae on plant parts at Qdifferent exposure
times are presented in Table 2. The number of Ffree larvae

expressed a3s percentage of total count was signiticantly higher
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in the upper stem after the 8th and 160th day of exposure while
tjﬂat in  tha mi:hilu; was significantly lower, This  Showed  that
some free larvae in Lhe middle stem continued their olimb to  the
upper  ctem after the 4th day resulbing in the increase  of Lhn
percentage of {ree and/cr trapped larva in the upper stem and
decrease in the middle stem. Percentage of trapped larva  was
higher than free larva at all exposure times and a  high
percentage  of  larva either trapped or free was found in  the

middile stxzﬁ.

Table 3. Proportions of free and trapped larvae on plant parts
of thrae stylo species

5. scabra 3. scabra viseosa CV,%
#34925 seca #1402
Upper stem b b ' a
% trapped 19.28 21.60 55.30 a0, 21
% free 6.95 4.86 9.99 13.26
Middle stem a a a
% trapped 47.82 48.27 30.53 25.86
a ‘ a 5] »
% free ' 25.95 25,28 4.18 31.59
Whole plant b b a
% on upper stem 26.71 27.00 64.65 27..C
a _ a h
% on middle stem 73.29 73.01 35.35 20.01
h 3} A
% trapped 66.43 . 68.36 - 82.99 12.40
% trapped 33.%7 31.114 17.01 231.10

Row means wilh different nnpersé?ipts are siqnificantly differant
(P<0.05%). '
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Table 3 shows the proportions of free and trapped larva on
plant  parts of three stylo species. Percentage of trapped larva
vas significantly higher than freec larva on all the species
studied. 5. viscosa appears Lo btrzap a significantly high
percentage (82.99) of larva as compared to the other two species
(66,43 and 62.36) and most of the larvae were trapped on tho
upper stoem.

Study 2. Productivity of larva trapping stylos and grasses in
pure and mixed vegetations

Results of the three expceriments on dry matter vyield
are summarized in Table 4 and Fig. 1.

Table 4. Main effect wmeans for dry matter vyield of selected
grasses and stylos in pure - and mixed vegetations

Tons/ha/Cutting

1. Pure grass plots

Species ' Season
Andro Guinea Selaria Para 5?} Wet
a b C d h a
480 4.11 3.68 2.84 3.32 4,39
2. PFertilizer cffect Nitrogen {(kg/ha/vear)
0 60 120
C b a

Grasses 3.51 3.85 4.18

Phosphorus  (Kg/ha/yr)

0 60 90

a a a

Stylos 3.83 3.88 3.88
3 A [2]

Mixed 4.24 4.12 4.15

Main effect means without a common Suparscript are different
(P<0.05). -
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The grass species differced (P<0.05) from one another in dry
matltor (DM) yield, Lhe highest yiclder was Andropugon, fullowed
by Guinea, Selaria and lastly Paraarass, Significantly higher
yield was chtained in the wel compared to dry seasons (4,39 vs
3.32 T/harvest), The superiority in  yield of andropogon,
coupled  with  its ability to trap larvae as  irdicated in  last
year's report made this sirecies an attractive companion of vSeca

in mixed pastures.
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Figure 1. Litsraction betves s o360y auod specres for pure stylos (8) and mived
vegetations (b) in dry marter welg
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While the grasses significantly (P<0.05) increased DM yield
Qith increasing N fertilization rate, the pure: stylos and  the
mixed stands did net respond Lo phospiiorus Fertilivzation in spite
of  low phosphorous conten' of the soil in the experinentul  Aarea
(6.2 ppm). The absence of respense to P oferlitizaltion in  this
experiment i: nol readily undernntond.

Interactions  between foraqge species and season were  found
significant (PL0.0%) for the pure stylo and the miwxed
vcgetations. The scabra cuitivars were betler yielders compared
to  the gquianensis in both thn'dry and welt  seasons  except  for
cultivar 1PB #30 which excelled the other two guianensis
cpltivars and was comparawle to $. scabra cv §134926 during the
wei season. For all {(except ov #34926) cultivars, higher yield

vas obtained from  the wet  seanon.  This  is  a good “indicalbion

that  S.  scabra  cv #234926  in probably a drought resistant
cultivar., For the mixed plets, dry $OAS0N yield Dbeing
similar in  nall mixtures {except for a higher yield of Seea-

GCuinea) was  lower (P<0.05) compared Lo that of the wet  season
wvhich saw highest yield with Seca Cuinea and Seca-Andro,

followed by Setaria-3eca and the poorest, Seca-Para (P(0.0S).
Nutritivg values of the grasses and SLylus are shown jﬁ
Table 5, Among the grasses, setaria was found to be the most
succulent with lowvest DM content and highest digestibility.
While «¢ell wall componeﬁt was similar among the species, the

lower yielders (Sctaria and Para) were found to have higher CP

content  and digestibility value compared to Lhe higher  yielders
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{Cuinea and Andropogon). For the legumes, tho Scabra cultivars
vere higher in DM, lower in CP and similar in  other nutritive
vialues  including  digestibility comparaed  to the guianensis

cultivars,

Table 5. Nulritive values of sclectled grass species and stylo
cultivars :

- B Dry Crude  Cell | Ash
Matter Protein. Wll

Digestibility

______________ ° dry matter e e

1. Grass

Para 27.1 6.9 70.0 11.9 46. 4
Setaria 15.4 6.8 69.8 1371 49.9
Guinea 27.2 6.6 12.0 12.7 17.3
Andropogon 20,0 6.0 70.8 10,1 12.7
2. Stylo
S. scabra,
seea 34.7 13.7 46.8 8.1 56.8
1349245 33.4 13.% 45,2 7.9 54.4
S. guianensis,
#30 30.1 15.% - 44.8 8.1 56.2
#1136 30.9 15.7 41.9 8.1 56.6
3 1.7 15.3 45.9 7.8 54.0

The value of stylo In the mixed pastures can only be
‘appreciated as o means for tick control as well as for improver
.nnLritinn‘of the grazing animals if the legume persists., Figure
2 shows the Cuﬁparativc percentages of shylo in the mixtnres with
the four species of grass. While Andropogon and Paragrass were
&onsidercd A5 equally favorable companion with stylo  which  was

less  persistent in the mixture with Setaria. Seca ctylo was

10 BEST AVAILABLE DOCUMENT



found least persistent in the mixture with quinea grass which
gradually reduced the seca proporticon from 70 to less  than 10%

after one year of existence.
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Sfudy 3. Compérative digestibility of seca/andropogon by sheep
and goat .

Selected parameters of the digestion trials ‘which were
conductod in Lhe dry seacon oF 199 ¢ (o osoaled in Table 6,
Sheep cbnsnmod more dry matter and digoested thé ferd betler than
did  goats, althoagh 'he differences vore not significant, ' Dry
matter intake cignificantly (P40.0%) increased  whon Andrapogon
was  supplemcated  with  seca al 0% b h.0% livewoight  (LW).
Further increasc in seca supplementation to 1.5% LW resulted in
3light  decrease ta DM intake which was  nolb slgnificantly

different from that of seca or androepogon alone diet.

Table 6. Dry matlter intake and digestilbility «f ca stylo as
the sole diet or as a supplement to andropogon grass
with sheep and goats.

ntf Matter

Talake, Nigeskibility
.75 '
g/ky %
Species T
Goats 73.8 56.8
Sheep 7.6 59.5
Diets , b
Andropogon alone 69.6 59.9
. ol '
Andro + Seca (0.5% LW) 78.6 55.5
' a ’
Andro + Seca (1.0% LW) 9.1 %8.0
ab
Andro + Seca (1.5%% LW) 77.0 56.4
ab
Seca stylo alone 74.5 60.2
Main cflfect means  wilbthont nOn superscriph are

different (P<0.05).
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Study 4 - Performance of dalry cattle grazing anti-tick pasture

Selected parameters obtained from the on-going experiment

with - the heifers are shown in Table 7. While higher forage DM

Table 5. Performance of grvowing dairy heifers graziug guinea and
anti tick seca-andropogon pastores (vet season, 1991)

Guinen Seca Andro

Daily dry matter (DM) intake, kg

DM 7.7 6.4

Protein 0.69 0.73

Digestihle DM 4,39 4.01
Engorgad tick count/hd/2ldays 57 37
Acaricide applicatidn numbers 8 1
Average daily gain, kg 0.13 0.44

intake and digestible DM intake were observed with the qdineé
grass group, much better liveweighlt gain was observed [rom bLhe
seca- 2ndropogon  group. The poorer grgwth rate  of the control
group in spite of (ts higher feed consumplion i3 atlribnted to
the  much  higher tick load, hence the loss of nutrients due to
parasitism. In this experimest aod -0 with the lackation  shady,
ve  adopted threshold method of acqridc application (instead of
the 21-day interval prophylactic spraying) For bobth groups of
animals, i.e. spraying with acaricide was done only when cengorged
tick load reached approximately 100 per animal., It can be noted
in Table o that while the control needed eight sprayinas, only

one acaricide application was done on bhe seca-andropogon group.,
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C. SCIENTIFIC IMPACT OF COLLABORATION

This research  project in  heing undertaken solely by
scientists at the DTRI-UPLB. In the preparatocy phase, however,
the service of an entomologist from CSIRO, Auskralia (Dr. Robert
Sutherst)  has beon tapped to strengbhen the methodology  of  the

rescarch.
D. DESCRIPTION OF PROJECT IMPACT

At this stage, it is still too early to expect any
application nof the Iindings. We nevertheless, are encouraged by
the findings reported herein and hope that mere conacrete  data
will be obtained at the end of the project for possible

adoption by end--users.
E. STRENGTHENING OF DEVELOPING COUNTRY INSTITUTIONS
Please senr last year's report,

F. FUTURE WORK

The following experimenls are being conducted and are
expected to last Lthrough 1992:
1. Survival rates of tick larvae in pure and mixed
vegetaltions
2. Grazing trial with qrowing heifers

3. Graving trial with lactating cows
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As mentioned in  last year's report, Dbecause of weather
conditions, the grasing trial was‘dnlayed by 6 months. For this
year, part of the fence was broken by agrazing animals, leading to
destruction of about 1/2 ha of the experimental pasture. This .
wvas further ‘agqravateé by heavy monsoon rains, resulting in
further damage, hence the need for replanting the. destroyed
portions. This means further delay of the implemﬂnfation of the

lactation trial.

SESSION II

A, Managerial Issues: No problems

B. Budget: No major changes

C. 8pecial Concerns: Not applicable

D. Collabeoration, Travel, Training and Publications:

As described earlier, the project is being undertaken
solely.by DTRI~UPLB, there has been no collaboration so far.
Likewise, no travel, training activities and publications
have taken place. 'Nevertheless, information genérated by the
project has been nsed in the preparation of a professorial
lecture of the Principal Investigator entitled "Stylosanthes
for improved nutritien and bhiological control of qrazing
cattle" wvhich has been delivered at  the Animal Science

Faculty and Graduate Seminar.
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E. Request for AID or BOSTID actions:

We would like to réquest that, because of the weather and
some technical problems mentioned earlier, the project be
extended for one more year.

. This extension will not involve any additional funds because
we expect to have some sav;ngs from the approved budget at the
end of 1992, |

The additional one year‘is vital for the project to gather

most important data on the responsess of the grazing cows.
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