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E)XCUTIVE SUMMARY 

The ultimate objective of the project is to obtain data on 

voluntary intake, growth, mi.k production, phiysiological respons5:_ , tick 

couiits and ecoi umic v,]uatio; of stylo mix ,,sl.r. vis-a vi:; gr a5td 

.As!.ure. The first two years of the pr.)_j(('1. were ,(i t. to idert: ty the 

s i table of stylo and grass in nixx.-( 1 i.iture tiat (on.id cutriol 

ticks ab well a<; c uld susta aiiaimal s'if I'(( r eq I rerenIt E7. Our r t;u]s 

I.IC., 


t. 

strongly suggested that the mixture of seca arnd andropogon was the hest 

in terms of yield, stylo persistency as well as tick larva trapp ing 

ability . On the other hand, guinea grass - the most adapted improved 

grass s~ecies in the Philipppines - was found to be the most productive 

but: not able to [rap larvae in our study. We therefor, came Lip with a 

simple Vaiired coml-irison design for the grazing trials: seca-aundropogon 

as the anti-tick pasture vs guiiea grass as the control. We ran two 

sepairate experiment.s involving growing heifers in one arid lactating cows 

in the other. Tlhe 1!.iifer trial is about to complete while the lactation 

study has just been started.
 

Tentative results of the heifer grazing trial indicated that while 

higher forage dry matter (D14) and digestible DM intake were obtained 

with the guinea grass group, much better liveweight gain was observed 

from the seca- aidropogon treatment. 'The poorer growth rate of the 

control group in spite of its higher ff,,d consrnumplioni i, attr lhut-ed to 

the much higher tick load, hence tle Icss of rintrients due to 

prasitism. 
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SECTION I
 

A. RESEARCH OBJECTIVES
 

1. General:
 

The project aims at determining kinds of mixed 

grass-stylo vegetations suitable for biological control 

of bovine ticks and responses of dairy cattle grazing
 

such 	 a. pasture. 

2. Specific:
 

a. 	 To identify promising/adapted species/cultivars of 

grasses and legumes able to trap tick larvae; 

of tick larvae at 

V ,, j r r., Llo:., in pt d 2-d La 

b. 	 To determine survival rates 


r 	 mi .. vc:jc ions; 

c. 	 To determine yield, botanical composition and
 

nutritive valur.s of :.tylo and grrss species i ri purte 

and mixed stands with varying fertilizaLion rates; 

and 

d. To determine performance of dairy cattle grazing 

pastures with .tnd without tick larvae--killing 

stylo, viz. tick count, cost of tick control, health 

status, growth rate, milk production and 

reproductive efficiency.
 

B. RESEARCH ACCOMPLISHMENTS
 

Methodology
 

Detailed methodology has beenldescribed in the 1989's annual
 

report. Brief de scr iption of i the methodology for t:hose 

experiments contained in this report is given. 
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Study I - Tick larva trappinq ability of live stylos in pots
 

Tick ]'O rv'.i trapping .113 1ity ,i thire,. :Lylc n-pe-in:s (W . 

sca.r. 114925, S. Srara .,.,l !.}0717 ,njd S. v\i "orsa) at 4 

U':<vom utro W e> n1, and ]A dii.y.:) w,,:. L d eid,!ful L.,win. .1j x ,1Ii. ( 1, 

facto. ia1. i r i a ,.m-'ntI in ('AlD. 'A', day; old lick ,ar ' : in 

plast "icvia)r- wr r ,'].ea:ed i " r ou'- wi !,r j act.taC:h:d 

.APc of live The 8to tho a stylo in LP pot. styls w Ior 

months old anl 'Xpu:e, to [ield c,1:ni i ni:. Do:tru7Lic v .,ampli 

aInd count ing. of i.'va Iht Wh:( o . i},: free or trapped at the 

upper, middle and ase parts; of t:he p1lanL. were done aft:r 1.,4,8 

and 16 days exposure. 

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

In three separate factor ial ,xpr iment., involving 2m x 5m 

plots rep]icated three I:ime, four grass spoc:ies:, :A[x st:yla 

cult ivars, ,nd four Seca--qrass m xtures were tS;ted ,.a inst. 

three fert-i.lizat:ion ratec of Oither itm en:rogez :3 or(qr.-;. i] onp) 

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

study has been completed. 

Study 3 -	 Comparative digestibility of seca/andropogon by sheep 

and goats
 

,ive goats and five sheep wer: used in a 5 x 5 Latin square
 

trea:menLt. 	Wi.iin; sw'ifnvolving 	 five ;Ilndy iii,'je:-,:ii i.t:y :­

ns the solo diet or as a supplement to anlrpop; gn din ts. 
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Study 4 - Performance of dairy cattle grazing anti-tick pasture
 

Thi:5 Co nq :.Ludy con:3i o t wo 't, r i m:_ nt:;,)-goi ts uf :sep.ar, t:. . 

one d(e.,i w . h eplaceme;it hlr' i[r:; andtI the oher with lo: :t. in.j 

cows. For both exper i ents, 12 animi s were ram *mly al otUd to 

two kinds.of pa.yLure, -.g. guinea a:5 cuLrol Hnd seca andropngon 

a:s ant: i -*tiuk pas oti . 

Percent,1g_ of Acc'omlbish ments
 

Object ives a, b, c and d have been 100%, 40%, 100% and 20%
 

dccompii;hd, rtspect ively.
 

Study 1 - Tick ,larvae tzapping ability of liva stylos in pots 

ToLa] larva count:
 

wide variations U.P of
Ther e are in l, ri mb:er larva counted 

either trappd or free a:- shown in Table 1.. Di lfeonwn:; in eq( 

hatchability and possible iArl, enup of rainfill that occrred 

wh the :,.pc r iment was (.uI1n1u.te] seeumeii d t.' ho the tacor,; 

responsible for such var ciunu. 

Table I. Total number of larvae
 

SPECIES LENCTH OF EXCOSURE (days)
 
1 4 8 .16 MEAN 

S. scabr, U34925 317 18,a 307 I114 ]85 1.67. 79 129 222 b 

. scabra 
seca 4140292 490 j1.83 W65 -1]24 421 11 94 357 t.78 M'8 

S. viscosa 149 j 101 209 t] 57 75 +27 63 +23 124 c 

a . '1t '1 )1
MEAN 319 ±186 361 t19' 22'7 11.84 179 I' 4 
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Total larva count s iqnficantly decreased with increasing 

e<posuire tiiw. This suggetad Lhe pro5erntrce of trap-shyness 

which prompt ed some tick larva to move away from sites where 

th..i companions: wore ofl'ectiv ly imnoiv lize,] by pInnLt: ,nx tu tes 

and/or would not furt:her ascendi due to plaint trichomes. Some 

t:ick larvi, vy have c:1 (" diow"(1W tie Jl r i 1 ] ,1 Jr" Wi :h down 

by rainf,al . 

Table 2. 	 Piupor:ion of free ad(1 [rapped larvae on plant.K and 
different e:<posurp t.im:: 

LENGTI OF EXPOSURE (days)
 
1 4 9 16
 

Upper stem
 
% trapped 26.79 28.81 33.13 34.38
 

b h a a
 
% free 3.25 2.71 12.25 14.89
 

Middle stem 
% trapped 43.89 48.39 41.62 38.62 

a hb b 
A foee 26.07 20.08 12.99 12.11 

Whole plant
 

% on upper s;tem 30.19 30.54 46.96 47.07 

% on middle stem 69.81 69.46 53.04 52.93
 

% trapped 70.26 77.66 72.70 70.10
 

% free 	 29 .74 22.34 21.30 29.90 

Row means with different: superscripts are sig, ficantly different
 
(P<0.05).
 

Distribution of la:vae on plant parts at different- exposure 

times are presented in Table 2. The number of free larvae 

expressed as percentag, nf .o'tal conunt: was 01'nitican ly hiqher 

BEST AVAILABLE DOCUMENT 



in the upper stem after the 8th and 16th day c)f exposure whi i. 

-hat: n i ht, mi Idle w-- iq i f;hrlmri I owr Th i: thtficrit-

some fre Iar vae in the midOle :-;tw i ,u: I n ed t.he i r cI i n 1 o the 

upper :.t: m i:. t- 41-h re:;,. Li ,i . the e nf heI:h: day 	 incre.s. 

pecentaq uf fre e and/er trapped I irva in fIte upper stern (mrd 

decrease in- the middle :-tem. Percnt.1lage of trapped larva was 

hiqhcI than free lar.va at all exposur e time: arid a hi gI 

per cen tage of larva e ither trapped or free was f u Id i) 1 1he 

middle stem. 

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

S. scabra S. scabra vi:o.1a CIV,% 
1134925 se I:a ItA,02 

Upper stem b b a 

% trapped 19.2.8 21G.60 55.30 .)0.-1 

% free 6.95 4.86 9.99 43.26 

Middle stem a ,1 0 
% trapped 47.82 

a 
48.2'7 

a 
30.53 

b 
25.86 

% free 25.95 25.28 4.18 31.59 

Whole plant b b a 
% on upper stem 26.71. 27.00 61.65 27.10 

a a b 
% on middle stem 73.29 73.01 35.35 20.01 

% trapped 66.43 1;8.36 82.99 12.40 

% trapped 33.57 31 .14 1.7.01 23. 1.0 

Row meifans wi th di fferent. :-;uper:script:s are sinj if ica-.itly different 
(P<0.05). 
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Table 3 shows the proportions of free and trapped larva on 

plant parts of three 5t:ylo spec i 0s. .,err:ent:,iqe of tr,.ppipe Iarva 

was signifi(:antly higher than free larva on all the species 

:31: kd ied . 3 . vi Scosa .1ppeQa rs I. t-: a p 1 2- 'gIi Ficant1.t y high 

percentage 	 (82.99) of larva a.- (mpared to the other t wo !;pecies 

( 6r, . 43 1 d; i 	 . ) and mwomt of t.I I..i.,ae wero t:ripped on t:h:­

ui pp)er "t(.111 

Study 2. 	Productivity of larva trapping stylos and grasses in
 

pure and mixed vegetations
 

Resu t:s of the t hree e xI). r i n(r L, on dry mat. Ler yield 

are summarized, in Table 4 and Fij. I. 

Table 4. 	 Main effect means for dry matter yield of selected 
grasses and styo:s In pure and mixed vegetations 

Tons/ha/Cut 	 inq 

1. 	 Pure grass plots 
Species Season 

Andro 	 Guinea Setdria Para Dry Wet 
a b c d) 

480 4.11 3.68 2.84 3.32 4.39 

2. 	Fertilizer effect Nitrogen '(k/ha/year) 

0 GO 120 
c b a 

Grasses 3.54 3.85 4.1.8 

Phosphorwus' 	 (Kg/ha/yr 

0 	 60 90
 
a 	 a a 

Stylos 3.83 3.88 3.88 
-I a 

Mixed 4.24 4.12 4.15 

Main effect 	 means without a common -uperscript. are different 
(P<0.05).
 

BEST AVAILABLE DOCUMENT 
7 



The gris. : cie; if:.05)di ffed (P: fr om oi(e dnot:her .In dry 

ma e.r (D 1) yie1,J , tl i ihe:3t:I iyi 1,.1.r ,a:iAn.r1 )no( , fu I lowed 

by G u i n e a ,i :ra nrld s 1 1 y i l d l r . i 1,-r I I,a. P I.rj ,I 1n . c,_1IILI y i h e r 

yJ I d w-3:; c -lI i flct i ri the We t. : .cl,,lp r i 7l) ro :;e(:Iriy: ( '1.A 39 v. 

3. 2 'l'/h, I ve: ) . Tih( 5.uper ,r i Ly ri yield of Andr oLo II, 

coupled wih it:- ab iIi ty t o t:r ap l,.rva, i- i .d ica ted in .ast 

year r'po, 1:1. made th i ; o.'' i. ;,-all int tr-ct ivc comp lliOnoC f Ieca 

in mixed p1st.ure:s. 

(a) 
 H-NEC E £;
St':6." 7 ." DR ( SEASONI 

T 
 -

4,.I b ', 
bc .,,N~~ 


/ b - 7 

U 5 I, 

T i 

Sca-- Sea- Uc - "ee
 
pai se a ic andr'.o q~u,, ca
ul c, -7, • .......F ....- I? u... 3 6 11
 

F r ' ) . 1,[,tec it2jhjq ,,-:.wt , ..,.cO, .*,, .'-ice,. f'? f:Lce' .!Ij ,_s. cudCd) liyle.J 

k1o/eat]ic, g (b) illd 'q Irltlel J,2' 
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While the grasses significantly (P<0.05) increased DM yield 

wi th i ncrea.i nq N F-rt:i 1.izar. ion rate, the purf, stylo an1d theI 

mixed stiand:; 'id not. ro!,pofnd t,( dhiu'.jIru:- [Ortii.:.i on in s;pi Le 

of. low piI u-.1i; : 2, :C)I t:e . th1t, ;o ii L' ara, 3 tI. exper iIIm t: 


(..? pm) . The ab;ernce of response to P 
 fer t: i IizaI. on n this; 

e x pper i r eCnf : I , ,i d i y 1, 1, 1.!. 1 ;.t 1(Dt. 

lntera( ti on; hetw1,en for,-ij -,;P-<.'ies and .: es,,n foundwere 


s ig l i f i Can-1t (P<o . 5) for 
 t.he pur.e stylo Ind lihe mI ::Ide 

veetat ions. The scabra cuitivars *;ere better yielders compared 

to the guianensis in the and 5ea.-sonsbotAh dry wet except for 

cultivar JPE # 30 which excelled the other two guianerisis 

cultivars and wd:5 comparaole to S. scabra cv 1134926 during the 

wet season. For all (except ,.v #34926) cultivars, higher yield 

obtainoud omv, ; fr the w.t: s ea:,on . Thi:; i s a go od i nd ico1: ion 

LIhat S. :h, )i'.1 cv 113192c is probably a drou(ht r (,., i-t:ant 

culi. var. For- the mixed plot-s, dry season yip !.d beingj 
similar ii 1 -11 inixturo.s (.ex(,c, pt for a higher yield of Suca­

Gu!inea) was (P<0 .05) t-o.ower compared that: of t:he wet sea: on
 

which 
 saw h ig hest yield wi ith Seca uinea' and Seca -Andro, 

followed by Setaria-Seca and the poorest, Seca -Para (P<0.05). 

Nutr itive values of the g asses. and sLYl ],s are shown in 

Table 5. Among the grasses, setar i- was found to be the most: 

succulent w i th Io west DM content aid hi qIeF L di ge s t i hi I i ty. 

Wh ilI ctee ! wall component was si mi].i r among 1:he spe ie , the 

]owe Y yi eI der.s (S.t.ar1 a nd P, Ir ) were found havet:o higher CP 

content and digestibility valu(: compairid !-l, . hi} ,-r yiilelrs. 
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(Guinea and Andropogon). For tho legumes, th. Scabri cll1 tivars 

wero highe. in DM, lower in CP and similar iii other nutritive 

Va lues i nc1 l di ng 1iges ti i t:y comipared t:o the gui ane, is. 

cult ivars. 

Table 5. Nutritive values of selected glass species and st:ylo 
cult: iva r6s 

Dry C:uide Cell Ash Digestibilit:y
Matter Protein. Wall 

. dry matter
 
1.Gras~s
 

Para 27.1 
 6.9 70.0 1j.9 46.,

Setaria 15.4 
 6.8 69.8 1'.1 49.)

Guinea 27.2 72.06.6 12.7 47.3
Andropogon 2B.5 6.0 70.8 10.1 .12.7 

2. Stylo
 

S. scabcra, 
SCC a 34.7 13.7 46.8 8.1 55.8 
!34925 33.4 13.5 45.2 7.9 54.4S. guianens is, 
030 30.1 15.5 44.8 8.1 56.2 
S1136 30.9 1.5.7 44.9 8.1 56.6 

113 31.7 15.3 45.9 7.8 54.8
 

The value of stylo tn the mi.Ixed pastures can only be 

appreciated as i means [or tick c",i; r ol as welI as for i mproved 

nutri:I Lion of the grazirg anital s i f the 1egume persists. Figure 

shows the colp, ra:ive Pc :enige:s of : I.yl-, in the mixtutres witL 

the four species of grass. While Anuropogon and Paragrass were 

considered ,is .qua]llyan F.vorabl.e :omplnion with wichstylo ,wa:; 

less persistent. in t:hu mixturn with M'taria. Sec.a Syl was 
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found least pers Istent in the mixture wi t, guinea gras,- which 

'graduta .lIy riducod the seca pr.'opor t:i,,, to les:. tha n 10%i rr,, 70 

after one year of existence. 

PERCENT 

~ Andro 

20 

FigurG , 

-"Guiln _ 

1st 2nd ,d i th 5th 6th 

Proportion- of se sEt'-o in mi,,d vegetations 
qrzE-i .-­puciei after i-, cuttii,1:4-i 

tdth four diffe,-ent 
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Study 3. 	Comparative digestibi]ity of seca/andropogon by sheep
 
and goat
 

Selected parametcrs of the diqestion trials -which were 

con|t(1i :.' (1 .h( dry . 9)'(1 . :n. ,.1 ., [, : Lt(i,d in T._1bLe 6. 

Sheep conm.iuned more dry matt:er and di qc;ted t:he fed bet t.er than 

did gn.at: , 1i ;:hui.h e1 di f fr,r c,1:7; 1,r<e.not :3igji i i ' n t :. Dry 

matL:er int tik. ni f icinty.i iI (P O. ) i cCr " I, :w iro,,p(-,jon 

wars rmipp .md fId w t:h :-er, ,I1: 0.i J I..i vf.; n i ht. (Kw) 

Further inur ea s: in so(:, supplement-t: i on to 1.5% re.->utel ,d inI.W 

s .ght doCrC..157 Q I i (1l.ake wa:s L- I f icInltlyD 	 wh ich n :; jri 

d1if terent 	 from that of seca or anrdr ovocior alone diet. 

Table 6. 	 Drig. mat:Lor intake and diqcsl:ib]t ll.y c r -. :3ylo as 
the sole diet or as a supplement to andropogon grass 
with sheep 	and goats.
 

DMy Matter 

cj/kg" 75 

Species
 
Goats 73.8 56.8
 
Sheep 77.6 
 59.5
 

Diets 
 b
 
Andropogon 	alone 
 69. 6 	 59.9 

t'|
 

Andre i Seca (0.5% LW) 71.6 55.5
 

Andro + Seca (1.0% LW) 79.'? 58.8 
ah 

Andro + Seca (].5% LW) '77.fn 58.4 
ah

Seca stylo 	alone 74.5 60.2 

Ma in of rect means wi l:h ou:ln 1;4ipe rscr ipt are
 
different (P<0.05).
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Study 4 -	Performance of dairy cattle grazing anti-tick pasture
 

Selected parameter. obtaine fro m the on--goinq experiment
 

with the he ifor:; are shown in Tale 7. While higher fo i.ago DM
 

Table 5. 	 Per fomance of growing: daliri heifers qrazinq quirnea and 
anti Lick e.n. aidrop goun pLt rOp... (wet :;,.s , 1991) 

(]1I nea., 	 And ro 

Daily dry 	 maltter (DM) intake, kg 
DM 	 7.7 G.4 
Pr ot e in 	 0.69 0.73 
Digestible DM 4.39 4.01
 

Engorged tick count/hd/2ldays 57 37
 
Acaricide 	applicati6n numbers 8 1
 
Average daily qain, kg 	 0..3 0.44
 

intake and diqestible DM intake were observed with the guinea 

grass group, much bettLr 1.ivewoi jhl: g.Ain was observed from the. 

seca- nrdropogon gYoup. The poore:r gjrowt~h rate otf the contLrol 

group in .T_ ofi ts higher feed consumpt ion :3 atl:O r hiLed to 

the much higher tick load, hence th, loss of nutrients due to 

parasitism. Tn t:hi.s expcr .!, sii . with J.ictati.on study,n' t he 

we adopted t:hreshold method of ridu: application (instead of 

the 21-day iMtlerval prophylact:ic sprayin,) for both groups of 

animals, i.e. spraying wi. h acar ici i, was done only when o nyorged 

tick load reached approximotply 1.00 per animal. Et can he noted 

ir Table 5 that while the control needed eiqht sprayinqs, only 

one acaricide app.lication was done on th :;,ca--andropogon group. 
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C. SCIENTIFIC IMPACT OF COLLABORATION
 

This rresearch project is li riq tndtrt.akeli solely by 

sc1e1is t ,-f: I:he DTRI UIPLB. It) ;h: irep;orat: ry ph.1:ze, Iilo-we-., r, 

tihj 5 tV of In entonoloqi ,SIR AIIl:rai] i Robert1 v ;stfrum , (Dr. 

: i: he r:-:) ,n ( - 1:0- ,r. t:1(, .()1 t helii -,'l -) sI:r Jt.th,,n me'l-hodo1 wJy 

reseaT,1ch. 

D. DESCRIPTION OF PROJECT IMPACT
 

At thi:! stage, it: 1:3 st t: 1 .II ei rIy to expe,-t: any 

appl ication of the t .nd ings. We nev,-rtheless, are encourd(led by 

the f I ndI nqs repor ted here in ,mnl h.,e thai: more concree J,ita 

will be obtained at the end of the project for possible 

adoption by end---users. 

E. STRENGTHENING OF DEVELOPING COUNTRY INSTITUTIONS
 

Please see last year's report.
 

F. FUTURE WORK
 

The following experimenLs are being conducted and are
 

expected to last: lhroucjh 1992:
 

1. 	 Survival ra;.t(:e of ti("- larvae in pure and mixed
 

ve e 1:a t i ons1s
 

2. 	 Grazing trial with growing heifers
 

3. Grazing trial with Iact3 1:ing cows
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As ment ioned ifn last year'si report, bec3use of weather 

conditions, the graz.iny trial was dcn.1ayed by G months. For this 

year, part of the fence was broken by grazi ng animals, Ifad kng to 

destruction of about 1/3 ha of the experimental pasture. This
 

was fur ther aqgravat ed by heavy monsoon r ain-, resulting in 

further damage, hence the'need for replanting the destroyed 

portions. This means further delay of the implementiation of the 

lactation 	trial.
 

SESSION II
 

A. Managerial Tssues: No problem.; 

B. Budget: No major changes
 

C. Special Concerns: Not applicable
 

D. 	 Collaboration, 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 activitie.- and puhlcaLions 

have taken place. *Nevertheless, information generated by the 

project has been used in the preparation of a professori'al 

lecture of the Principal Investigator entitled "Stylosanthes 

for improved nutrition and bio].ogical control of grz ing 

cattle" which has buen delivccd at: t.he Animal Science 

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

We would like to request that, because of the weather and
 

some technic.al 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 savings 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 response:; of the grazing cows. 
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