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INTHODUCTION 2 

ABACA is the most soug'ht aftl'l.' of all cOl'clllg!' fil.ll'I'S whcl'c high 
. standanls of 1)('l'fOI'nlllll('(' IlIUS/' bl~ Illailliailll'(l. 'l'h('l'c 1I1'e. lIIany 

spl~l'ild Wies fol' cordllg'l'. a ntl lwcllusc of tim (Ii ffcl'cnt physical and 
eht:'lIIical propl,rticl:) of I1b('1'8 SOllie arc impol'talll'. fOl: on(~ lISC lind olheL'S 
1'01' another. Thc g'l't'at strl'ngl'h of abaca and its supplencss, I(mgth, 
and fl'elldom fl'Oln illlpul'ilies make it adlllirably suited lor high pro­
clu('tioll in nilinufuetliring; and these IH'O\wl-tics, togl'l:hm' with buoy­
alley and low swpllillg' ill \\'ah'!', Illakl~ it the best of all libcl's fot' murinc 
PI.lrllose.'s, Undoul~lcdl'y, its lise Jot' o!hcl' PIIITIOSl'S, Slleh as foy illdlls­
1'1'111 I.'Opt:'S a lid. tyillg' and ba IeI' 1\\'IIIl'fi. \\'('" ItL he PI'oj)OI'I'IOlllltl'ly 
gl'l'al('t' ill I'elatioll 10 otill'I' fibcrs if it wcre (lncl'cd ill illterllatiollal 
f I';lde al a IOWI'!' ('liSt'. 

I HlIllIJlitit'd rill' 111111111'/1111111 :\111,1' 1(1, IIHIl, 
: I ntl',Hlll<'liOIl hY B. B. H()IJIJI~i!ll, 11\\'1;:;1011 of <",,1 tOil IlJl(\ Olht!I' I"i lit.' I' Cl'U11S 

IIlId DI;:;eIlHtlS. 
1 
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To the 1Vestel'Jl Hemisphere abaca is of extreme importan.ce. It is 
one of the strategic commodities in the United ShLtes primarily be­
cause of the lnrge supplies needed and the small quantities now avail­
able. As It potential future crop in the ·Western Hemisphere, it ranks 
high. It is a tropical crop that can be grown under restricted en­
vironmental and soil conditions in the American tropics. It would 
not compete with Arnel'iclLIl products and would provide It cash Cl'OP 
with which Latin Amel'ican countries mlly stimulate their trade and 
further their industl'ial and agricultural development. 

Although abaca wasintl'odl1ced into the 'Vestern Hemisphere a 
number of years a~o, it did not become all important commm'cl!ll crop 
until World War II, At that time its production expanded into Costa 
Rica, Glllltemala, Hondl\l'as, and Panama as large plantation develop­
ments rathel' than as small units by indh'idual fnrmers, Considerable 
doubt has existed in the minds of many experienced fiber technolo­
gists as to whether the (~rop can be successfully grown in the Western 
Hemisphere in competition with that in the. Philippine Islands, 
Mu('h time has been consumed in speculative discllssions involving the 
economics of prodl1ction, in conclucting surveys to determine growth 
perft.1liHlI1Ce~ and in scekill~ opinIons in l'Ael'ence to the qwtlity of 
the fiber, At t1H~ same time cOllsidl'rable factual infOl'mation has 
been accumulated about the productive yield of the differcnt plallta­
tiolls under their particular managcrial conditions. Evaluation of 
th!' Iluality of the fiber produced as compared with Philippine "stan­
dard" has been mueh more difli('ult; tradition and mallufactll1'ers' pref­
erene!) have made it extremely diflicult to arrive at· definite conclusions 
on this point. 

The primary objeet of the studies reported hi this bulletin W!lS 
to ('valuate the quality of W('sterll Hemisphere abaca for comparison 
with that of I:lhilippine almca. Unfortunately, as in most studies 
w]ll'l'e quality is involved, the measuring tools available for recording 
quality were limited, T]ll'rcforc, as an ('ssential part of the work, a 
study was mack of mean~ whereby the teehnique and manipulation or 
ma('hines used in handlillg the val'ious fiberl-l ('ould heimpI'OVl'd. 

Certain factol's g('net'ally associatl'd wit·h quality of fiber were 
studied to elpterlnine theil' influcn('(' on the Central Ameriean produ('t. 
Fib('r hom cliffl'l'!'nt Vlll'ieties of abaca was ('ompal'('d. since val'iety 
is believed to aifeet the quality as well as the yield of fiber. Fiber 
obtained from basp Sl'ctiOllS of the plant was eOlllpared with that from 
top seetions, and fib('r {I'om th(' inner 01' younger leaf sheaths was 
eompalwl with that from the outer 01' older Rheaths. The influence 
011 th(' fibel' of "al'ionR (,llvil'Olllnental fa('tol's, such as location, climate, 
am1 soi I. W(,I'P aIso st lid ied. 

Of all the faetors t-11at may affect the quality of the fiber, however, 
tIl(' method uSN1 ill ('xtJ'Hl'i"inp: it is without doubt the Illost illlPortant, 
The introduction of abaca into Celltral Ameriea was eonsiderecl to be 
possible only if ma('hill(> methods WPI'P employed to extract it. These 
methods included tIle lise of lal'~e, I11l~chal1i('al, sellliautomatic ma­
chines fol' c1ecorti<'atil1~ thl' fib('I' allc1lll,tifi('ial methods of dr,\Tillg it, 
jl1 ('olltrast to tlw mOl'!, pl'imiti\"e IllPtho<lR !!elH'I'al1,r IIsed ill thr PIli lip­
pine Islands. whpre less than 5 1ll'I'cpnt of the total production is 
clealled 011 large decol'tieating machines. 
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3 A STUDY OF THE QUALITY OF ABACA FIBER 

This bulletin shows the effl~ct of the various factors associnted with 

• 
fiber quality on fiber produced in a new environment and cleaned 
entirely by machine. 

SUMMARY AND CONCLUSIONS 

Two vlll'ieties of abaca fiber grown in Pananm, Costa Rica, Hon­
duras, Ilnd Guatelllaln were sampled to show fibet· properties for dif­
ferent heights in the plant, different areas of the cross section, and 
different methods of (h·ying. The results indicated the val"iety Bungu­
hUlOn had significantly gTeater strength than the variety Maguin­
danao whet'!!\'er the two varieties WlWe O"l"OWIl. The fiber propelties 
vary with height in plant for both yar~,ties. Tall plants gl"Own in 
deep shade show little <1i tl'erence ill fiber pl'operties up throug,h the 
first h) feet, but near the top the .libel' stt'ength, flex life, and resistance 
to abrasion decline. Short, stunted plants grown ill inadequate shade 
show a marked I'edllctioll in physical properties with height in the 
plnnt above the fh'st '1 01' 5 feet. The fibel' stt'ength of abaca is g.'elltest 
ill the streaky sheaths, sOllll'what less ill the outer bt'own sheaths and 
the ocbel' cU' cream-colored sheaths just beneath the streaky, and 
least in the white fiuet· lIeal' the centel' of the p]ant. Some.differences 
in fioer 1)J'operties WCL'e apparent ill loeatioll of growth, but sun-dried 
and nmchine-dricd fiuer showed no conHistent dill'et·ences. 

• 
A comparison was made of two varieties of abaca fiber fL'om 

Panama and six val'ieties fl'om Costa Rica that were given specinl 
sampling eonsidel'ation and were cleaned by two different methods on 
hauotan and L'aspador maehineR. The following physical properties 
'H:I:e detet'mincll on the fiber: Fineness. strength, abrasion, flex life, 
and knot stI'ength. The fibcL' structure was determined by X-ray 
methods, and machine damage to the fiber was evaluated. In general 
the raspador decOl·tieated fiber was .finel· a nd showed greater resist­
ance to abl"asioll, SS twist (along the fibel'), and greater flex life. 
'rhe hagotan stl'ipped fibc'I' was coarser. stt'(lIlger, showed greater 
resistance to abrasion, SZ twist (ael"oss the fiber), and greater knot 
sh·('ngth. The fiber strudure (texture) and fewer injuries account 
for the gl'eater stJ'ength of the hagotan stJ'ipped fihel'. The greater 
yields by the machine llIethod and economy of h~bor in harvesting 
justify the small reductioltin quality ill the machine-cleaned fiber. 

In studying physical properties of fibers, an instrument and It 

method of measuring cI'oss-seC'tional area of bundles of fibel's were 
d(>,'ploped. )[odifi('ations of abl'asion and flexure llIachines for long 
fibl'rs tll'P disl"lI~;;ed and shown. Data are reported. along with some 
interpretntion of till' l'eslllts, from six samples of tibet·, th-L'ee samples 
of hard fibers lind three samples of soft fiber, obtajned on thehnproved
testing ma(,hilles. 

Physieal propel,ties oi diffprent abaca fiber grades from Central 
.\III(>I"i('a anel til(' Philippinp Islands al'e givl>n with a discllssion of the 
variolls gl'luling Illt'thocls tlsed by the two localities. 

• 
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THE QUALITY OF CENTRAL AMERI(:AN ABACA FIBER AS 
AFFECTED BY VARIETY, LOCATION OF GROW'l'H, POSITION 
IN PLANT, AND METHOD OF DRYING 

By E.\IIL E. BEIIKLEY, Lyr,E E, HEssum, EUNA B. BUIINEfiTON, and 
CHESTElt F, CUEW 3 

'.rhc ubfiCa plant, Jhlsa tC,'l,'tUis, resembles the billl,ana plant in 
appearance and is closely related to it botanically. Abaca is native 
to the Phili\)pine Islands, and.is the SOUl'~e of the ("ordage fiber known 
commerciul y as Manila hemp and as abaca. It is the principal source 
of l"ItW matel'iul used in the,'manufacture of llmrine cordage, and is 
used. for many other types of cordage. Until recent years essentially 
un of the wodd's supply of this fibel' was produced in the. Philil)pine 
Islands. 'When the Amel'ican supply of Philippine abaca was cut 
oft' ellrly in 1M2, it became necessary to produce this fibet, in the'Vest­
el'll Hemisphere. 

The danger of having the. production of the entire world supply of 
Hlis essential raw material con filled to a. remot.e group of islands in 
the l'lucific had long been recognized, In 1025 the United States 
Department of AgricultUl'e (3)" brought from the Philippines to 
Panama planting material of six varieties of abaca. These plants 
were gl'own by the United Fruit Co. on a plantation located in the 
Changninola Valley near .Almil'allte, in the Uepublic of PUllamu, 
and by IOU the original experimental plantings had becn expanded 
to about 2,000 acres. Late in 1941, plans were formulated for the 
further expansion of this work, and new plantings 'were started early 
hI 1D42. All of the pluntation operations, including the cleaning 
of fiber, were conducted by the United Fl'Ilit Co. under contract with 
the United States Government. The acreage was ultimately enlarged 
to about 28,000 a('res in fin plantation projects, located in Panama, 
Costa Rica, Honduras, and Guatemala, Dudng the period of hos­
tilities in Wodd War II and up to January 1, 1946, Centml America 
produced and made available to the United States more than 39 
million pounds of abaca fiber of cordage grades. 

Because of a number of factOl's, the qllality of C(:ntml American 
abaca fibel' difl'l'l's fr01l1 that grown in the Philippines, In Central 
Aml'l'ica pl'Odlldion has ul'l'n from two val'ietieB, lkngu1anon and 
Maguindallao, whel'eas in thl' Philippines Ulany difl'erent yarieties 
are 'grown, The 1!l'lll'l'al lIll'tlHxls of ('ldtUl'C, IUIl'vesting, decortka­
tion, and c1I'ying wcre all somewhat ditl'Cl'l'ut from those commonly 
used in the Philippines, The Philippille fiber is to a large extent 
hand-stripped Ol' ('leaned with smal't hagobm machines, and only a 

3 TIl(' authors wish to aekllowl('(Ig:l' the a,;;:j,'ltalH'(, of thl' Rl'com;!I'uclioll Finallcc 
COl'plll':1tion alia tilt' Ullit(,,, Fl'llil Co.. allll tilt., 1i!'1(1 1'(.'jll'l'''I'IIlati" .. " ill l'allalllll, 
('o,;[a RiC'a, HOII!lIlI'ai<, 1II111. Gllar('IIr:lIa \\'ho 1lIIItlI' thl' \\'ol'k j10ssihle h~' aiding 
ill nil' lipid stlldi(';: II lid ill uhlailllll:! till.' ;:lIIl1p!t·;: USI'!l ill IIll1kill;,( tht' tiht,l' III('a;:III'('· 
1\1('11 I l', 'rhl' 'I'pxti II' Did;:iol1, :'\a tiolla I 11111'('1111 0( Ria 1I(la 1'11:<, ,:!I'('a tl~- a;:;:j::tpc! 
b)'lpIHIiIl.:! appal'alll;: 1I;:I'!! ill ohl':lillill,l:: :;UIIIl' of till' data, 'rhp 1I11thm's ~l'lltf'fllllY 
a('kIlO\\'I('d~I) :;IIJll'I'\'il'inll IIIIc! a;::;i,;tall('1' ;.!in'" hy H, I:' Hohill;:'"1 of til(' III\-i· 
;:ioll of ('ot tOil allil 0111('1' 1"ih('I' ('I'Op;: IlIIcl Di,,:pa:':l'i;, HIII'I'I II I of I'l:lllt Tn(lll;:trr. 
Hoil~, :tllli .',:!I'i('lIltlll'al BII~illt'I'rill;,(, anc! thl' aid or n, .l!', V()~pl alld tirt' lal(' 0, A, 
1'0PI' ill lire' :.:tati,;til'HI alllll,\';:is, 'I.'ire pirotO;,(I'llphy ill till' nlllllll:;('ript wa:; lltme 
by )1. L, ,IIIt';'(I'1' 01' 111\' "HIIIl' niyisiOll, 

I!1I!i(' 1I1111lhl'I'H ill plIl'l'ntirl'"(''' n,r!'!' til Litprallll'p Citl'<l, p, GO, 
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small percentage is deaned by the 1'I1spador method, It, is Sun or 


• 
shed (tried, The length of the fiber varies, depending on the lentrth 
of theleaf sheath It'OIll which it: is stripped, The Central AlIlCJ'i~nll 
fibel' is all del'orti('uted ollhll'ge Sellti-llutolllatie llladtilH~s or the 
l'llspador type, artificially or Oven dt'ied, and cut in lengths of 4 to 
(i (eet. 

III May nnd .Jlllre 1!H5, at the request of the Uecollst!'uction Finance 
COI'pol".Ition, spc('ialists from the Uuited St.all'S Depal'hlll'nt of Agl'i ­
CUltlll'(\ (;2,0) inspected the abaca plant.at iOlls of Central AIll('l'ica and 
studied the \'lIl'il'ties nnt! the methods of cultivation, IlIlrv('sting', de­
c(H'tication, drying, lind balillg of thc fibl'l\ Salllples wel'l~ collet'tcd 

. and thl.' studi('s l'()pol'l:ccl h(H'e wcre made in the United States Deplu't ­
nlPnt of ~\g'l'iculture labol'lltories at the Plant Industry Stat:ion, 
Beltsville, Mel. 

M,\TEUU('S AND AIETl'toJ)S 

• 

Samples wm'e tat-I'll frolll fl'ltited ab:t~'a plants~ thllt is, frolll stalks 
with eiHtl'l' lIowl'l's 01' fruits, An attempt. was lIIade to select plants 
l'(~present-Ilti\'(~ of thl' plantation in siz(~ and gcnel'al gn)\\'th habits, 
so that lIeither till' 1:1I'gest nOl' the ::;lIlallest plants werc chosen. Five 
plants WCl'e scledNI /'01' each salllpl(" They were stl'ipped of leaves 
and topped in the fit'leI, brought to tho decorticating plaut, weighed, 
al\d then ('ut: into sl'etions IIppl'oxilllatl'ly (j fl'l't in llmgl'll. TIll' 
sll( nths W(,I'(\ then sepamted and g'rollped into three Or four sub­
sal:djJles I.'al'h at'l'onling to plael' of (Il'i~.dn-the Ollt('I', intcl'IlIediate, 
and innN' shl'atlls in the stalk, The ollle1' dark ..sh('aths wel'C 
designatNI.\; the stl'eaky sheaths just beneath the slIda<.:c B; tho 
III iddle and i nllt'I' sheaths C. At two locations. Hondul'lls and 
Guatl'lllal:t. till' C gl'OUp \\'IIS again slIbdivided to give D, the extr:t 
whit(' fibel' nl'nl' thl' Cl'Il!('I' of thl' stalk, mnking' fOl11' lots in all. 

Eaeh gl'OIl]) of sheaths WPl'p t hen passed t111'Ollgh the decol'ticllting 
m:!l'hilll\ Hepamtely and thl' fibl'l.' was divided into two approximately 
e<t llal pOl'tions, On(' portion "'liS dried in the Slln, the other in the 
IlHlehille ddt'l" Tag'S wel'(: uttaehed to the SUlltpll'S bl'fOl'e they Wl'1'C 
]>lItinto the dl'ipr so thll! tilt'.\' (,otrld be readily j(lentified, 'Vith the 
l'xl'eption of thllt gl'own in ('o~ta Rica, the madtine-dl'ied fiber was 
dl'ied in the I'pglllal' run, along with <:ollllllel'cial lots of fibet'!':i. 

III I.'anallla (lo('atiOIl 1) tit(' abaea plants \\'1'1'1.' very tall and. three 
sl,t'tiollS \\'('n' ohtailll.,d fl'ont (':leh plant, wh(~I'l'as al the oth<.,1' lo<:n­
liollS tIll' plan!s \\'('1'(' ollly long ('lIollgh fOl' two seetiOlls. In all loea­
lions thl' sitt-alits of only thp !loU-(,m two Sl'ctions were sepamtcd illto 
till'. thl'('(' gl'OUpS, flt(, oUtPI', illll'I'IlH.'((iatp, and innel' slll'aths. The 
top s('dioll in !'allanla was d('('()('I'i(lat(~d as a whole, I'n Costa ]{ie:L 
on I,)' tht' IHISP SI.'('t ion Was lIsNl 

• 
Till' 1.(';.;1 Ilwtllods tISI'd ill studvilil! IIll'sl' Iih('I's WI'I'P mOllifications 

of thosl' (]('s('l'ibl'd by Sdli<'fl'I' (/rj), ' Rp\'l'i!l\\'nH \\'PI'l' l'Ut inlo 15-illdl 
1!'1l!.!llts, l)('!!innill!! al' till' bas(' l'lld of Ill\' s:lInpl .., TIll' ICI\\'(,'I: Plld 
of c-:!('h san'tplf' \\';18 Illal'kpd witit a e1Yl' and ('at'h 1:;-illch section waS 
IlUI1li>('I'('(1 (ll'ogl'pssi\'ply, hpgillnin~ ai- t1l\~ has(', 

.\ yarll wpigilillg :l:!;, Illilligl'llIlIS (~I Illilli,!!l'arrls pel' in('h) with 
OIl(' fUt'n [Jl'l' ill('l1 was pl'l'pan'd ilnd 1'1 a('('{I in a r:lf'k ",i!.h llotelH'd 

http:plant.at
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leather gl'ips to prevent the loss of twist. Paper gt'ips were. then 
glued to the fiber at the appropriate points, one set one-lutlf inch 
apart and anotl1er 3 inches apart, fOt~ fiber-strength tests. The glue 
WlIS allowed to harden overnight and the specimens were conditioned 
at 700 F. and 65 percent relative humidity Lefore testing. 

'l'he fiber strengths were obtained 011 a pendulum-type Scott Tester, 
capacity 150 and 300 pounds. The resistanee to nbrasion and flex life 
was obtained on modified Sehiefer (10) machines that are discnssed 
in detaillatet· in this publication. 

The abrasion tests Were continued until one of the two strands f[tiled. 
The flex tests were also continued until the yarn failed. The length 
of specimen between testing jaws affeds the tibet· strengths. It was 
not feasible. to sbll1dat'dize the methods so that the lengths of all 
test specimens were uniform after the" had been abl'llded 01' flexe(l 
a given number of times; therefore all. [('sts were cOlltinued to failure 
and the Humbel' of revollltions l'ecorded. Both the flex machine and 
the abmsion lllaehine were, equipped with cut-off switches so that 
when a bundle failed the machine stopped. 

The fibel's in each sbllldal'd bundle, 01' yarn, 15 inclH's long and 
weighing 325 milligrams, were cOllnted for each of the varieties at 
ench locat.ion and for each position in the plant. It is recognized that 
the adjustnH'nt of the dt'cOl'tieating machine influences the fineness of 
fiber. All samples for a given loeation wel'e (lecorticatecl, however, 
on the same machine without a change in setting. 

The cl'oss-seetionnl al'ea of the individual bundles was measured 
by an instrument, the details of which are discussed in the section on 
improved testing machines. 

Vllrian('e analyses "'CI'C applied to a portion of the fiber-strength 
datu. )[jssing \"alut's .in the almuiion and flex data, made analysis 
difficult and of (Jl1('stiollahle ,'alue. 

nESllt.TS OF TESTS 

The fiber strengths wert' caleulated both on the basis of length of 
yarn rpqllil'ed to break its('1f and in 1,000 pounds pel' square inch. 
Only tlw latter strengths are reported in the tables, but hoth wel'e 
analyzed statistically and mied in the interpI'etations. 

III genel'al fOl' Pnl111ma (Io('ation 1) tIl{' fiber ft.'olll the variety Bung­
nlanon waS slightly stl'Onger than that fl'om the variety Magnindanao 
(table 1), The s\1l1-dri('{1 fibpI' was significantly strongN' than tIll' 
ma('hine-clried fib(~l', III upneral, the fibers from tl1(' intermediate 
s}watlls wel'e strongest with I'('sped to the erOSR sedioll of the stem, 
thos(' from the outel' OIWS npxt, and the inner sheaths neal' the fruit­
ing stock wea kest. In II II eases the fi rst 6-foot seetionlwn I~ the gl,Ot1I1d 
was stl'onut'I' than tlw sl'('oncl, whieh wag in tllrn st!'onuel' than tho 
third at P:lllama. So ati(,llIpt wai; made to st'parate tIll' "sheaths in 
the top sedion. . 

TIll' fibel' sfl'engths from tIl(' Y:ll'irti('s, Bllnglllanon and ~fagllin­
danao. Ul'own in HOIl(llll'aS an' gi,'en in iai>h' 2, Only two sed"ion!'; 
wel'e a,';lilablf' from the short pl:ll\ts, Hl'l'e the ditferences in Rtl'engths 
b(>tween til(' fil'st 6-foot !';(·dioll. neal' dlP gl'OlllHl. and tIll' sc('ond, 01' 

top :::edion. '\"('1'(' \lIM(' (lI'onOIIII('('(l than thORP fOllncl bf't'H'('n tht' fil'st 
two sections at Pa llama, .\ It hOlluh the sllPaths \\'PI'P dh'ide(l into 1'0111' 

groups inst(>a\l 01' tlll'('('. as ill Pa'l1a111a. till' inff'I'\lwdiait> sll(laths wert' 

• 


• 


• 
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TADLB l.-Fiber strell!lth 1 ~"n 1 ,000 poumds 1H'r 8'1.uar.e 1'11('11. for different positiQ1I.,] in the 111atlt of sun-dried and 'machine­

driedjiber of 2 rarieties of a.baca grown i1L the Gltanguillola lalley, Panama 
"--.--~.-.".-.•.-~-.,------

Sun dried Machine dried Average 
;..'. '---I----- -- IVllri[,tv lind positioll of fiber I 

• ill plullt ~ Ollter j I:~tfr- ) Tuner All Outer i Int!!r- : Inner All Onter n~nJf:t I Inner All 
sheaths .1~i:~~u!:; sheaths! sl1l'Ilths sheathsi~I:;;~tl~; sheaths sheaths sheaths sl~ath: sheaths she(1ths § 

!! I I 
.~ 

~ 
l\Itlgllindllllllo: I I 

I 
..;fi[·cti(l1l1 •• ________________ 78.3 77.3 62.4 72.(j 65.1l 95.9·! 56.6 72.5 71.7 86. 6 59.5 72.6 II:Section 2. _________________ 67.8 73.4 57.3 66.2 60.8 66.1 53.7 60. 2 64.3 69. 7 55.5 63.2 t?l

Section 3___________________ - __ ". __ •______ "-_____ 4.'),7 -------,-------1------- 38.5 42.1 
§

Avernge ________________ .__ 73.0 75.3 5n,8 i 69.5 62.!) l 81. 0 55.2 57.1 68.0 78.2 57.5 59.3 ~ ....
Bl1Jlg~IIIlI!on: . "'! 

Hl'etJoll 1. __________________ 83.8 !)1. 6 73.0 
II 82.8 68.1 67.0 79.1 71. 4 76.0 79.3 76.1 77.1 ~ 

Rpct!lJll 2. _.________________ 65.7 87. I) ___ .___ 7H. H (i(i.O _____ .. _ • _____ • 66.0 65.8 87.5 _______ 76.7 
Secttoll 3.. __________________ • ___________ •. ------1 40.5 .. _______ . __ ._ '_""_ 68. 6 • ____~_ _______ _______ 54.6 ~ 

. 1 >
Average__________________ 74.7 89.5 _______ 1 6(i. G 67.1 I-u----!------- 68.7 70.9 83.4 __••___ 69.4 t:I 

>
I I f;Both varieties: 

RC'c{ion 1. ______________ ~ ___I 81. I) 84.4 67.7 I 77.7 I 66.6 I 81. 4 I 67.8 I 7I. 9 I 73. 8 82.9 67.8 :161. 1 65. 1 78. 6 55.5 t:I53.6 _______~~t:~:: ~===:=======:==:==== __ ~~~~___ ~~~:_ ._~~~~.l ~~: ~ L_~~~:J_~~~:_~ __ ~~~~_~ t?l 
::0 

Average __________________ 1 73.9 82.4 H2.51 (i3.0 I 65.0 I 73.7 60.81 62.21 69.4 80.8 61. 6 

Over-all avernge____________I_______I______________ 1 66.41-------1------- -------1=62=.61---'----'-------'-------' 64.0 

3-inch span between testing jaws. 

" 
I 

http:66.41-------1--------------1=62=.61
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00 
'l'ABI,E2.-~Fibe,. 8trength I in 1,000 pounds per sqllare inch for dijJerent positions in the plant of 8'Un-dr1~ed and macMne­

• dried fiber of 2 varieties of abaca grown. in Honduras 	 1-3 
~-------.,.---- -'~'-"'~'-'-' 	 .._--- ,._--- ~-.~---~- 1":2 _ 

SUIl dried Machine dried Average 	 .~ 
o 

1! .s 1! 1! 1!.s 1! £ 1!.s 1!--I-~-l ~ Varicty and position of ~ d ~..p .....:> GC ....:a..p ~ ~ ~ ~ 
., .- til ~ ., ~ .,. .- til ., oS ~ ~ .- on oS 05 !!1

fiber in plant c:.> -::::..::: <:> <:> - <:> 1 -::::..::: <:> Q) - c:.> -=..::: <:> I Q) ­

~ ~~ ~ ~ i ~ I ~~ ~ ~ i ~} ~d ~ ~ 	 1 ~ 
"" i:g ~ :,) ..:::: s.. i:;: s.. Q ~ s.. i:;: s.. Q) ..=:11 	 f 

, .£ I':S""U:; - :E 1 -rn -8 .sq; ~ I:E - .s_I ;;: II) '" ~ - ~ '" __ on '" i -EO;; - l:g ­ 1-3
-----L~~ ~ ~ <_~~ ~l ~ ~~~ ~ ~ l~ Z 

col\fngll inclu!1llo: 	 CO
Rrction 1 ___________1 76. J 1101. 3 87.9 85.6 87.7 96.9 93. 4 93.3 90. 5 89.9 90. 7 89.5 89.1 ~co78. 5 	 86.5Rection 2. ____________ .. __ 77.3 75. 0 75.1 75.8 58.2 61. 9 65.2 61. .8 67.7 68.5 70.2 68. 8 ;:: 

Aycrllp;e___________ _ 89.3181. 51 SO. 41SI. 8._ ., 68.·1 77.7 i79. 3 76.6~ 78.8 79.6 79,"8' 79.0 ?l 
RIlIlp;lIlllnon: ----'---1------------- -­

St'clioIlJ .• _________ 107.8 _11O.S 7S.4 99.0 97.7104.5132.9 66.7100.5102.8104.5121.8 72.6 100.4 ~ 
Section 2____________ _ 76.7 70.7 58. 1 68.5 ______ 82.0 84.2 81. 8 82.7 ______ 79.3 77.5 70.0 75.6 ~ 

e\ycrnge ___________ /.::._ -__ _ _ 90.8168.3_ 83.8 ____ 93.2 S~:5 74.3, 91.6 __ • __ • 91.9 99.7 71.31 8S.0 ~ 
Bot h mrirties: 1 	 >oSectiolll . ______ .- __ H2.0 101.3 99.4 82.0 93.7 97.3 91.5113.1 SO.O 95.5 94.6 97.2106.2 S1.0 94.7 

::dRcction2. ____________ .077.0 72.9 66.6 72.2 ______ 70.1 73.1 73.5 72.2 ___ ._.73.5 73.0 70.1 72.2 ..... 
o 
~ ..\\·erlll!c___________ --.-_ 89.1j86.l lei. 3 82.9 == SO. S 93.l 76.8 83.9 ____ ._ 85.4. 89.675.6--s3.4 t" 
1-3 
~ Oycr-all n\.crngc ____! _____ j --- •• -1-- ..-- ---.-- 82.8 _____ +_____ ------1------1 84. 0 ;------ -----"1"----- ____ oj 83.5 ::d 

,,,----..,...-	 1":2 
........ -~-

13-inch spnll bct,\\'Plm teslillg juws. 
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A S'l'UD\" OF 'l'.tU; QUALiTY OF AllACA FlllEH 

sh'ollgcst ill scdioll 1, the oulel' OlH.'S lIext, IIlId the inllCl' olles weakest, 
alld a tendellcy fot' the outel' SIH'llths to ue stl'Ongel' ill sectioll 2 was 
observed, 'l'hl~ ocIH'I~ fibCl' jllst belleath the stl'l'lIky sheaths wus st!'O\w­
e:;t in section 1. The stil1-dl'ied tibel' wus slightly blli. lIot Rigllifi(,lIntly 
stl'ollgel' thall the oVl'II-<!t'ied, TIll' fiber t;t'OIll the \'al'it'l,\' BlIllgulallon 
was agaill Sll'Ollgt'l' t.hall that '1'1'0111 Magllill<!allao, 

('olllpal'llble datn '1'1'0111 these two vlu'iefies gl'OWIl in (iulltelllllltt \lre 
given ill tllbl(, 3, The fibel' of the first <i-foot sl'ction was again much 
stl'ollger, !:i(I, than that of the secolld, which was only (i(i, The Sllll­
d..it,d Ii bl't,ft-om the 0111 eL' shl'a t hI'; was Oil the a vel'llgl' slightly strollger 
than that .ft-om the illlel'lIlcdialc andinllCl' sheaths, wlHlreas tl\l' HIlL­

('hille-tll'il'd fibel'fl'OIll the illtel'lIlediate sheaths :;howed the gl'l'utest 
strellgtll, III HOllduI'IlS alld Gllatemula the sheaths wel'l\ divided illto 
fOil I' gl'OUPS, FOl'siulisliealllllalysis. 1I(J\\,l'\'el~, datn t'ol,the fibl'l' hOIll 
tll(, oulel' :;lll'al lis ami that fol' the stn'aky fiuel' just 1I11(1I.'I'I\('lIt h WeL'C 

conlbim'd 1'01' ('Olllplll'ison with till' libel' from Panallla, III genel'Hi, tho 
st.I'l'aky (jUl'I' WUH found to be til(' stl'OIlg'llSt filll'I' ill t<he ,,1:11\1; thl'I'e­
:fon' the uppal't'n! discl'ep:tIlt'), in tlll' data 1'1'0111 this locatiOIl lIlay be 
tltll' to the conll)inatiollS tlsed, ' 

TIll' oH'n-dl'il'(l 01' Illllehill{'-dl'ied libel' frolll UuaLclIlahL was stl'onger 
thulll'lI{'slIll-lII'ied, '1'11(' IlIHl'hint'-dl'il'd fibt'I' at IhiH )ot'ut ion \\'aH fOtlold 
to lw qllite Illoist. aftcl' standing' O\'t'I'lIight. It was htlng ill the (,lllb­
house alld (lI'it'd without t'XPW:HII'C 1.0 the sun, ~[a('hillC-dl'ied filllll' 
fl'Onl rill' \'al'ict,\' llungulanoll wa~ \\'l':lkel' thall that from ~Iagllin­
dunao, whl'I't'as the sun-lll'ied lihl'I' fl'ollIlltlngulalloll \\'US sh'ong'('I' thun 
tlml' frOIll .\I.aguindanuo,. It is indicatt'tl thai the BUlIgUl:ll101I fibcl' 
was injnl'l,(l hy I he nHll'hilll' th'ying, 

•\ I ('osta Hh'a on Iy onl' ';(I{'j iOIl was stull iet! and the dat U nrc rcpol'ted
.in tllt' SUlll111al',r tabh's, (:-il'(' lahll';'; I::, 1·1. and 1;-1,) 

Two typt's of abl'asion tests \\'('I't' nIH!.\(>: (L) DeHignuh~ll SS twist 
ill wldeh til(' BiJl'!.' lllIIHllC's, 01' .ral'IIS, NIl'll having all S (wi:;t, were 
looped al'OIlnd l'adl ot hl'l' ill thl' S 01' clockwi:.;p tlil'l~d.ioll and (~) 
IIl'Higna(pd SZ twiHI in widell tl\(' ,\'al'n:;, paeh wilh an S h\'iHt, wel'e 
IOOPl'd IlI'OUlld. ('a('h othl'I' ill thl' Z 01' ('ollnlpl'l'I()('k\\'isl' dil'('dioll, In 
tlll':-;:-; twisl tIl(> fl'idioll was along til(' indh'idllal libel':;, whereas ill 
tltl' ::-iZ it was a('I'o;;:; I Ill' Huel's, 

'1'11(1 datn 1'.'0111 t hl' S::-i t wist, On t hl' $ll11pll'S fl'OJn Pun:lIl1a an' I'e­
1)()1'1('(1 in t:tldp ·1·, Hl'ielly, tli(' gl'('att'st difl'l'l'l'nN'S ObHPl'vl'd \\'el'o 
~howll by II\(' sHlllples l'I'onl ditl'I'I'l'1I1 IwighlH in tlu' plant. Tht' base, 
01' st'(,tiolt I. IIPP(,:tI'('d 10 bl' sigllifit'alit Iy IliOn' I'l'sistant 10 abnlHioll 
than Ih(' middle H'('tiOIl, ~, whielt was ill 1.111'11 11I01'l' I'('sistallt than (he 
top sl'dioll,:1, III othel' \\'ol'd:;, 1'('si~l:lI\(.'e to abrasion \ll'l'I'eaSI'S 1'1'0111 
til(' bas('.upwul'd, 

'faking' tlH' dala Oil rp:;iRhlll('P to uUl'aRion as a. whole, thl'l'e Wl'l'l' no 
si.g"llifieanl dlfl'l'I'Nl('('S iii posit iOIl ill ('I'(ISS sed ion, V:II'il'I,Y, 01' method 
of dl'\'in/!, TIll'I'/' was n tl'IHlplH'\' 1'01' t lIP Hllt'r 1'1'0111 (hl' illl1l'I' shealhs 
to bp".IllOl'P resistant to Hbnl:iioll'thnll tha\. f1'011l thl' illtl'I'Il1l'dintl' and 
0111('1' slipalhs, h1lt t Itl' high \'al'iauility ou"c\'\'t'd lIIade the difl'el'ell('cs 
of dOllbtful sigtlifil'nlH'C, 
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TAllL}} 3.-1i'iber strength 1 in 1,000 pounds per square inch for different positi{)ns in the plant of su1Hiried and machine­
o ~ 

dried fiber of 2 varieties of abaca grown in Guatemala ' 8 

Sun dried l\'lachille dried Average 

~.£ $!!l ~ Col ~ $ $!=-> $ !J ------n- I 
t'j 

Variptv and pOi'itioll of ~ <l ~ ~ 00 ~ ~ ~ ~ '" ~ ~ 00 ~ ~ '" 
fiher in 1>lnnt, . ,,:aJ! I <l) 0 ~ 0 :a J! 0 0 ~ 0 :a..::: <l) ~ :S 

;: c.r~ I"::: ..:: --- ..:: ..:: .:::. -- ..:: o~ ..::: ~:J~ 
1£ ::: d rL f rn g en =:' rn 71 a r:n :: =r UJ m ~ ~ 
J- ;:~ 1 """ 1 0 ..:: ~ ~~ 5-0 c> ~ r... i:~ .. t!> .::: f;; 
o 000' <l) ," rn Q <l)OO 0 en .£ <l)OO 0 " en."I 

t= 

; -;: ~::1·~ = = ~ S -$ = :: --= ~.~ ::: 
____, _O ~'~I~__< ~~~~_< 0 .:;,.:; Z__ __ __ .:; < '"" 

<::> 
<::>Mngllirlfi!lJlllo: I ~ I _<::>Sl'ctlOlI I __________ .1 SO. n 84.0 I 70.6176.8 81.] 90.8 89.2 99.2 84.7191. 0 188.7 86.9 87.9 80.7 86. ] 

&'ctioll 2____________ L .... 53. I) I 61. 7 66.!l 60.8 __ ._._ 7!l.] 75.4 59.0 71. 2 __ • ___ 66.5 68.6 62.!) 66.0 
1___ 1 ___ 1___•______ ------------:------------------

~ 
A\.prllge __________+._ -1(1).3! on.2!71.8 71.0 .. ____ 84.2 87.3 71.8181.] ______ 76.7 78.2 71.8 76.0 ~ 

'=' BlIlIglIllllIOII: j to.1 
Section L ___________ I]00.7 I1)0.4 ,i 78.2 !l8.3 !ll.!l 95.2 !l!l.7 84.4 84.7 I!l1. 0 I 97.!l !l5.1 81. 2 91. 5 !lI. 4 "C 
Section 2 __________________ 61. 7 . &'1.4 72.1 72.4 ______ 67.8 61. 1 55. \) i 61. 6 ______ 64.8 72.3 64.0 67.0 !"3 

.-\wrnge ___________ -::·::-::-::-::-="/"76."1'so.s85."282.'2== 76.3':== 7!l.!l83.7 72.7 70.3 76.8 77.7 79.2 ~ 
======= . = , >Both vllrietiPR: o 

Rl'l'tioll L ___________ !l3.6 87.6 77.4 87.5 86.5 ,93.0 94.4 !lI. 8 84.7 !H.O !l3.3 91. 0 84.6 86.1 88.8 =::....
Section 2____________ ==157.8 72.6 6n. 5 ~==~~ 57.4 66.4 == ·65. 6 ~ 71.0 66.7 o 

~ A\'eruge__ ~ ______________ 72.7 75.0 78.5 76.6 ______ 83.!l 80.0 71. 1 78.7 ______ 78.3 74.0 78.6 77~ ': 
~ '"" =::Ovcr-III1I1\'l'rI\~c ____ -----+----+-----1--.----176. 6 [------ ------1------ ------1 78. 71______1______ ------l-~----I 77.7 to.1 

I a-inch .span between u~sting jaws. 
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'l'ADU: 4.- Abr(t,~ion 'i"l!sistanl'(' in number oj reroi1lfiol18 to iaihlre with lite SS twist for d(fferellt 11(Jsit:icms in the plant 

oj S1ltI-dried and mudd/Ie-dried jiber oj 2 '/Jarieties oj abaca grown -in tlte Ohallguillo1a Falley, l">anama 
• _~.~ 0'r"T__ ...._.~••~<.<~· ... '----",,--, '" '-- ---'~---~-----------

Sun drit'd l\lachinc dried AverageI > 
Variel Y lind PI,ISi! iou of fiber J "; I I'----l~.------~'--~I--~1~---'----,--- f11 

inpillnt; 1-3
Outer , rnt~r- i Inner', All Ollt.er I IlIt~r~ j Inner i All 'Outer j Int~r-el Inner j All ~ 

sheath' Hll'dllltC sheaths sheaths -"heaths'mcdllltc, sheaths' sheaths sheaths'~mcdJnt 'j sheaths' sheaths ~ 
~ , "\' she:lths I' IsheathSj I I Isheaths" , ' 
0-"-- ""...., ----\-------- I -- I I "'::. ,. ,

MagUindallno: ' , l 1 ..; 
Hcctioll I, '._' . __ ~_. _____ ~_. 1,633 902: 863 I 1,132 592 1,585 ,i 3,293 1, 823 11,112 j 1,244 f 2,078 1,478 tI: 

~RI'Ct!0I\ 2_.~ "" .•• ___ ._ ••. 1,378 327 678)' 794 355 1,170 i 476 667 866 748 577 730
Rcct.lon 3 _________________ ., _, 483 " • ' 399 _. __ ..', ___ ._._ • ____ ._ 441 0 

~A"erag!'_________________ • 1,506 nl-t -no 803 i 474! 1,378 I 1,884 9n3 i 9891 996\1,328 883 t" 
~ BII 1ll-:!lilll!OIl:, ><R('ctJolI 1 ___ ._. __ N. ____ ._. I, 13~' j I. ~94 rl, 4421~1, ~~3 i 1,01,1 11, 045! 5981" 88511,222 !1,220 1,020 1 154 

Hection 2 ___ • '. ____ o __ , 492 0H'. 

Section a____ , __ ._0 ________ , 370 ,01 ., .. _I 0,38\ 19.3 1-·- .. --'·--.--·-1~93 284'1 701 ---.-.- "'::c, 

•.• 236 ,"-- "!,,---._.l,---""-- 184 -------1" ---.- ------- 210 
>­

Avt'rllgt'. ______• ________ _ t:j 
904 11,048 --·-·1 732 1 602 !:~I_.- .--1 421 753 1 960 l~------ 619 >­c 

>l~olh \'nrietie:l: I' I I j If I Il~= 'oJ~ct!on~___ -.-------------- 1,532 1,148 1,152 1,277 802/"1,315 1,946 1,35411,167 1,232 1'~~~11,316 -
t!!ls~~n~:: 3::::-:::::====:==:= -'-~~~-I---~~:-.,.--~~~- ~gg :..-:~:-,-~~~~~J--:~~- ~t~ l---:~~T--~::-,-·-~~~-i ~~g 
t:j 

:tI 

:\verugc_un _____________ 1,204 831 9151 7751 53811,242: 1,2111 762 j 8711 97811,063: 756 

753 __~~:,~~Ii,~~'=gC-- --------+---- -+-----+------1 770 1-------1-------1-------1 715 1------+------/------·1 
..... ..... 



12 'l'BCHNICAL BULLE'l'lN O!H), U. S. DBP'l'. OF AGRICUL'l'URE 

The, data for the SZ twist at Panllma (table 5) were too variable 
to establish clear-cut trends for the variety Maguindanao but they 
indicate that in the variety Bungulanon the fiber from the base, sec- • 
tion 1, is more rcsistant to abrasion across the fibers thall that from 
section 2, which in turn is mOl'e resistant than that from sectioll 3. 'l'hc 
~;un-dricd fiber appeared to be slightly more resistant than that dl'iel1 
in the machinc, and the fibl'!' from' the variety )Inguilldanao tended to 
be mOl'C resistant than that from Bungtllanoll, The variability was 
so grcat, however, that no reliance can be placed in the differences ob­
sel'vell between areas of cross section . 

. Tho data obtained Oil the sarnplE.'s from Honduras (tables 6 and 7) 
showed the !';atnc trclI(l as thoHe from Panama, 'l'here is It marked 
diffl'rcnce bdwccn the firHt and second sections, the Hl'st being more 
l'esil;ta nl to abrasion both alOll,!! thl' Iib!.' 1', HS twist, and acl'oss the 
fibet" SZ twist (!.'XCl'pt sllll-dried Magtlindanao). Other comparisons 
urc considcred of doubtful significance. 

'1'hl,~ sample!'; collected ill Gtlatelllala (tables 8 and 9) responded 
to physical testing more 01' less the same as those from Honduras. 
Thel'e Ilppeared to be It signilicant difference between section 1 and 
!!edion 2, both in I'l'sistanee to abmsion along the fiber, SS twist, aml 
across the fibel'~ SZ twist, Other ('ompal'isons were again doubtful. 

In geneml, thl' f1t'x life of a tib(,1' may be expected to incl'ease as the 
libel' becomes softer and .liner, It may be inverse to the strength, that 
is, in('rease as the fiber strength de('reases. The samples ft'om Panama 
showed n tendell('y for the flex life to be greatest in the samples • 
with the gr!.'atest fiber str~ngth!'; (table 10). In general, the base, 
section 1. ga ye the greatest flex life as weU as tensile !';tL'('lIgth, but the 
variety Bllngu\anon showed tIll' greatest flex life in the 1l11ddle. sec­
tion 2. 'I'll(' emil'!:';!.'!' fibel"s f!'om the outer sheaths show!.'d a tendency 
fOt, great-C!' flex life than the white, .line fibers from the imlCl' sheaths, 
The!;un-(lt·ied fiber was slightly better than the machine-dded, but 
the difl'l.'l"ell('es may not be significant. 

In gC!lPral, the flex life of the libel'S from Honduras (table 11) and 
frolll Guatc!nala (table 12) followed the Same trends. The flex life 
decl"eased IlP the plant: bill them were no olltstanding dill'erenccs be­
tween locations ill cross section, varieties, and methods of drying. 

• 
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T'\BLJ~ 5,-~ Abrasfo1t1'e.<;istallC'e in number oj faolutiolls to failure 'with tlte SZ twist for different positions in the plant 

lif ,,(llll-/frird and m(lchine-driedfiber oj 2 l'(lJ'ielir's oj abaca, (frown in tlte Clw.ngl£inoia l'alley, Panama .' 
'-~-I--.-.-~-- , 

Sun dried Machine dried Average 

>Variety filid pOi'jtion oJ fiber I I i I 
I 
1---',-----,-,--"'-t--I ! I i 

U2in plant ~,Onit'r ' Int~r-! ~nl1('r I All I Outl'r i Illt~r:- ! InnC'r! All Outer; Int~r- I Inner I All 
C!sheath" nsllcrllltljt~, sneaths' sheaths shcaths.IllIC(h'tljtC's·' sheaths shcatlL'), sheaths;Illjedlllthtc! sheaths! sheathsrlea IS ! I j s lea Ii; . rICIl 1 - I ~ 

Maguind.allllO: o---,---' ---1---.---1---1--_-/:._-------- ---ii' 
o 

":l 

ScctlOlI L • __ .. _. _______.--- 862 861 741 I 821 I 936 I 9461 8;)4 912 8991 904 798 867 l!;"" t'l~~~ll~:: ~~==~_~==~==========I_:~~:~__ ..:~~J~:~!l~J 2, !t~ L--~:-L-~~:-:---~~~- ~~~ ___~~~____~~\.-:'.~::-I 1, ~~~ 
1----1---, I ' . ,---1--- a 

qAverage. _________________ ! I, ~54 620 1 2, !l1~J 1,172 J 1;04 I 718! 730 720 778 669 I 1,824 I 946 >
t'.....BlllIglltalloll: I ----,---j 1 ii' 8 

Section I •• _____________ • ___I I, (136 423 625 1 895 I 706 j I,230 I 1. 302 I 1,079 I, 171 826 964 987 ..-: 
St'ction2 ___ , ___________ ... 7\0 306 i---- J ,:;08 ' 409 L_. ____ I______ 409 560 306 __ ~____ 433 
S('ction3_____________________ .. ________!______! 558 ... _. 1 _.. -_+_ ..._ 200 __ . ____ .. _. ____ .____ 379 ~ 

1 >AY('rll~('_ ----------- ___ ._1,-rn·-3fi.q~=~-r-_6i)4 -1- 558]~~r-=-~~·.~~5ii3~- 866 566.-------1 600 to 
>oBoth varieties: I ' >

S!'ctionL __________________ 1,249 642 683 858 82111,088 1,078 996 1,035 865 881 927 
'=:fScction 2___________________ 978 342 5,096 2,139 240 489 606 445 609 370, 2.851 1,277 .... 
toSection 3___________________ -. _____ ----._. ______ _ 506 ------- ------- ------- 530 -.----- -------1-- ----I 518 t'l 

I . I ::::: 

~::::~::·Il\:e~~g~~~~~~~~~~~~ _~~~~~____~:~__ ~~~~~_ ___ ~~~~ ---~~~-L-:~- ::: ---~::-I---~~~J~~~~~- ::I, ::: = 

.... 
Col:) 



• • 

....... 

'j',-\DLB 6.-Abmsion resistance in number oj revolutions to jailure with the SS twist jor d~fferent posit:ions ·in the plant oj ~ 

sun-dl'ied and machine-dried fiber oj 2 varieties oj abaca grown in Honduras 
~ 

Sun dried :Machine dried Average ~ 
--:- ..r-----j'" §

.8 .8 t"::; ::; :;3 ::; ::; ::;Variety and position of 
~ 

.;: 

~ ;!l 
'JJ 

;a ...,c:> ~ ;!l ~ 
ced rn '\l g g ~ ..... !Il I ~I ~~ ] b:j 

c:>-<'> '" ..0: c:>-<'> '" ..0: C)~ ..0: ..d
fiber in plant ~ "0..0: ;2 -= Ul ::; '" "0- Q)c:; "0..0: c:> 

fii S::'"c:> fii ii ~ a g Ul ~ s::'" 1e g... _ .. .g ~ ...'" 
~ 

'" ~ ... -c:> '" .§ '" 5.r:: c:> fii ... - ii .. - ~ ~ .8 ..,'" t:I -w .8 .E oo ~ :E .8 .,800 t:I ~ 
<5 ..:; :;: o ::l .:; .:; 6 ..:; t-I..:; .:; ..:; '" < t:I ] < ­

--------------1---1---1---1---1---1---1---1---1---1---1--_1---1---1---1--- ~ 
<::>l\-Iaguindanllo: ::0 

Sect!on 1 _________ ~ __ 1 8821 2, 3231 1, aS51 73611,8241 80411,72511,89011,54711,4921 84311, 98211, 5S~1 j, 14211, 315 ~::o 
SectlOll 2____________ ______ 282 1,405 ____ ,_ 844 ______ 506 671 893 689 __ ~___ 465 1,0381 893 799 

---_I___I____I___I___I____I____I____I____'____I___ --1---­~ ~_I----I_--I--. ~ 
Average ___________ I______1 1,3021 1, 3801-~----1 1,3341------1 1,1161 1,2801 1,2201 1,090i ______1 1,2241 1,2:>61 ],0]81 1,087 

r'l 
Bungulanoll : t:1 

t;lSection L·___________I 3, 5621------1 1, 36711, 77612, 2351 87511,49211,118114,95314,60911,76211,49211,21715, 1891 2,415 .~Section 2____________ ______ 944 1,886 761 1,197 ______ 305 936 328 523 ______ 936 1,411 544 964 !'3 
Average ___________ I______I______ 1 1,6261 1,2681 1,716,_____ _ 8981 1,0271 7,6401 2,5661 ______1 1,2141 1,3141 2,866j 1,689 o 

';Ij 

Both varieties: >­oBe,,!O" L __________I 2,222 2. 323 ',36' 1,2561 1,790 840 1,608 I, 504 ~ 250 ~ 050 1,3021,,737 I, 375 ~16611, 895 !:I'SectIOn 2_.,__________ ______ 613 1,646 761 1,007 ______ 4Q6 804 610 607 ______ 700 1,224 718 881 .... 
C 

Average___________ == 1,468 1,504 1,,00811,398== 1,007 1,154 4,430 1,828 == 1,2181,300 1,91211,388 g 
8 
q

Over-all average___ ------ _____ -1- ___________1-1, :83!______ ------1------ ------ 1, 8281==1------1------1------]1, 388 !:I' 
~ 

• 




• • • 
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TABT,E 7.-Abmsion resistamce in mtmber of revolutions to failu.re witk the SZ twist for dijferefl,t positions in the plaia of 
sun-dl'ied and mackine-dried fiber of 2 varieties oj abaca grown in Himduras 

t 
Sun dried Machine dried Average 

>
I<n <n <n rIl0 r!l ~ !!l..::: .£ ..::: .sVariety and position of ':> "" ':> rIl :g ~ ~ '" .s oS .s ':> rIl 

>-3 
", oSd .:= '" "" .:= '" '~ C) 

oS c::f!ber in plant 0 0 ~ '0"::: &i :5 :a~ ~]:5 ..::: 1l o~ ..::: ..::: J o~ ..::: ~ oS Sl~ 
_0 

rIl ~ &i rIl $'l'" rIl rIl rIl ~OS ctl ,ctl 
0_0 Co...... -='" ..::: ... ~.. ..::: ~ to ~ ~ ~ :2 ~ 0 

$ctl =: '".1.8 ~ .8 
=' $":::,oo(UJ I ~ ] .s £00 C 

~6 .... ..:l ~ :< 0 :< 6 ..:l ..:; ....-= ~ ~ < 1-3 

~ 
Maguindanao:

Section L __________ , 0676 5,171 8.865 1, 732 4, HI 870!8,693 6,545 12,945 9, 763 773 11,988 6,458 7,338 6,639Section 2 ____________ _____ ) 323279 4, 843 2, 561 2,566 2.296 1,728 301 3, 704 ~, 296 2, 100 ~ 
t"--------------------------------------,------- ....Average___________ _. - 2, 725 6,854 ------ 3,336 ... ..,.. -- 9, 508 4, 556 7,620 5,746 '" ------ 6, 144 5,081 4, 817 4,369 >-3 
><---

~ 

------------------------------------ --­
nun%ulanon: 0, ection L ___________ '".12, 978 12.235 4, 782 6,665 4,942 2,842 30.277 12, 167 12,557 4;353 2,842 20,852 6, 157 8,551Section 2 ____________ 1,824 6,079 12,791 6,898 342 2, 222 1,718 1,427 1,724 4, 150 7,254 4,376 > --------- til

Average__________ > 
".0-", ... ------ 9, 157 8,786 6, 782 -.. --- ... 1,592 16, 249 6,942 6, 9921~----- 2, 283 12, 501 6, 706 6,464 C,

> 
Both varieties: 

Section L ___________ ....1,827 5,171 10,550 3,257 5,201 2,906 10, 768 18,411 12,556 11, 160 2,563 7,415 13,655 6, 748 '7,595 
I>j 

Section 2 ____________ til1,052 4,961 12,791 6,268 332 2,394 2,007 1,578 1,012 3,927 4, 775 3,238 t'J 
-,-------------------------------------------- ~ Average___________ - - - - - 3, 112 7,756 8,024 5,7340_-___ 5,55010,402 7,'" 6'30l----- 4,214 8,791 5,762 5,416 

Over-all average ___ ------1------1------ __ n __ 5, 2841------ __ h __ j__ h __ I______ 6,369 u_u_ ---=--/------ 5,416 " 

.... 
Ot 

http:failu.re
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'l'ADl,)<J 8.-Abrllsion resistance in n11,mher of l'evolutwns to failure with tluI SS twist for different positi,ons in tluI IJlant of 

~ 

sun·dried and machine-dried fiber of 2 varieties of abaca grown in Guatemala 1-3 
l'!:I---- - 0 .) 

Sun dried Machine dried Average ~ .... 
0 

J >w rL! en - e> rL!~ fa e> ~ .., !!l l:" 
~ .=

Vari(·ty nnd I)o:<ition of :;:; I~w :;:;'" :;:; I rL! 
:;:; :;:; :;:; 

rn £ o!l .., :;:; 
03 o!l o!l o!l .:: rL! o!l ce ce .- til o!l o!l ~ 

fiber ill I -o.=: I ~ .= 
~ ~- ~ ~ -0'= ~ :: .='" c:::)lnnt e> I ::; e> ..,~ e>-" i 0-> 0'"o!l t'in 'n -~ "'" 00 ~o!l 00 00 ce 00 00 00 o!l 

~ E ~ 0 0... :) ... - 0 <:)- .. =~ f 0 ~ l:" 
0 ... - ... ! -0 ... - ... 

0 .. - .. -0 l'!:I0- rn 0- e> -0 00 0- 00 
-' .,In g .§ ~ 

.£ ...,rL! .~ -:: ~Ul g .. ~ 1-3:::: ::6 ,:; .:; .::; :;: 0 ..::; .::; .::; ;: 6 ,:; .:; .::; :;: Z 
--------------- ------ --- --- .-- ._----- --. ­--~ co 

i\[al!;\li IIdnnno: co 
co 

Scction 1 ---- ..... - ....... - 717 ],33] 812 1, 736 ], ]49 ], 130 ],268 ],049 1,206 1, 163 924 1,300 930 1,471 1,156 
Section 2 __ -- ... - ... ---_ ... H58 597 344 533 410 425 999 534 511 . 672 572 ~~I=-== 

:\YCl'llgc. ... --_.. - 994 704 1,040 841 839 737 1. 102 887 .. ....... - 917 720 ],072 861 !"P
-,~... --- .... ---_ ... "' .. --- .. 
---=-.= ~ ]\IIIl!-(lIlnl1on: l'!:I 

S('ction 1 ---- ... -..., ... - 2,903 H83 2,208 1,044 1,709 999 91H 8]8 1,028 940 1.8HO 800 ], H!}4 l~2]6 1,392 'tI 

Section 2. ... _--_ ... _--- ... " .- - ~ .- 384 331 205 307 --,--- .. 552 327 514 4H4 .. .. --- 534 360 3HO 418 !"' 
"., 

--------------------------------------------- 0 
AYl'l'Ilgc. -- 534 1,269 H24 ],008 ... -... -...... 734 572 771 702 ........ - 667 1,027 788 905 >%j
---------- ........ 


--------- ---
~ 

------------ ­ >Bot.h Ynrietips: C') 

Sectioll I .. ___ • ____ ._ 1,810 1,007 1,510 1,390 ],429 ],064 ],092 934 ],117 1,0.5] 1,392 1,0.50 ],312 1,344 1,274 ::t'l 
________ • ____ ._ 521 464 274 .... 

Scci,ioll 2._ 420._.____ 481 376 757 538 _.___ .534 436_ 5]6 49.5 0:::------------ t' __ . _ _ _ _ _ _ _ _ __ _ _ _ 764 987 832 1:\Ycrnl!;e. 0-3---.m==j 655----.m--------------- --------- c::: 
::t'l 

wel'llgc____ :===r=--:-~ ---:-- 9241----.-1======= ::~_::::: ___ :92 ___~:: __ 9~~1 ::: 
~-,~ ..- ­Oycr-nll !"j 

• 
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'l'AnLI~ 0.- Abrasion 'r('sfS/lIl1('ein '/I1lmbl'r ojrl'l'otlltiolls to fail·ure 'with flu' 81; tiwi8t for d~fferellt lJOsil'iQns in the plant of 

;e 81ln-dried ((,lid -nU/chi'/le-dl'iedjibl'l' of 2 t'lll'i('til's (if abaca. grown in Guat,emaia 
't..:,.. 
::> ,... Sun dried Machine dried Average 

<;> -----, ~ 

In ! Cj tr. lf1 til Cj lf1 00 til j C) .E .E 
"uri!'l.,' und po~i1 ion of :5, 'd '§ S ~ :5 ~ ~ ~ ~ ~ ~ 00 ~ '-;; til-2: fiber ill planL 2 ~1! <) <) - g ~l! Cj ~ ~ ~ :0.= ~ sa -:5 ~ ~ ~ ~ 'C; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ en 5 

.. ;:~ ... I ~ 1'= ... ;:~ .. I .= .. ;:~ .. C)Cj .=3 o!ii ~ i.:: if; 3 Cioo ;? :E w. ~ Co? Tn ~ :E l/l ~ = ~ ::f~ =: ::: ~ :::: rtil:::: :: ~ E ~ = >'3 o ~__ " ~_I' _H .. ~~::. 0 H _~ _.--=- _<~~ _.... _.... _< ~ 
l\11I~nill(hlluo: o 

f;P('UOIlI. _____ .,., 1i,74(i 1,087 1,48812.454 5.,148 (i. 232j !/54\2.840 3,010 3,259 5,104 1,020 2,164 7,.732 4,005 S
St'l:lion.2 ~.=--:~:~2~.=(;2i_,~:~2(j ~~ __....:~ HOl__ .3!)7 1,7!l2 1)32 ===~~ 1,401) ], ]26 

~ """." I~,:;::::h~- -_ ......_....... , " " 878',,'~8~~F'c_7~O :,,3!' ~~."; 1=/80L~:...jBr2, ,.I=2, 1)<" ...... 8211 I, 747 4, 570 2. 50' ~ 


~ 
Hl'l'liOIl L. __________ 5,752 1,'131: ],1l8(;I' 8,1214.322 2,23111 1i!)4 ],88412,088 4,22H 2,026 ],0112/1,70011,2.')11 4,011 
S('cUo1l2._, _________ ._ <In 42,13,810 1,5U!l _ •• \,012 57]10,8734,152 ___ • __ 4li61- 4987,3422,769 > 

AwrHgI,_____________~_.~ __ =~52;--1:~~~15, ~I(if~! ;, n.l(~ ___::[ 8531 ],22811, ,180 4, 18!) ".____ 764. 1,099 9,2!l9 3,390 f2 
Bolh vnriI'Lh'::;: -- - "':I-.---,---l-----------1-----'---------,-----~,---------

~ 

~('(:t!()n 1 __________ 1i,2·1\) 1,25\)i I, 737~1O. 288 4,883 4,236 824 2,362 7,541l 3,7433,5155 ],04] ], !l32 9,4!14. 4,008 63 
S('ctlOn 2 ____________ "'_; . 572; 1,8'131.2,418 1,·144. _._ 80n 484 6,332 2,54L-___ - 552 914 4,376 ],!l47 l":l 

=:c 
Aw'rn~e-_------.--~I--!JHt.1,54o!U:85313, ](i.j ==1- 8161 1,428 6, !l401 3, ]42 ___ .__ 7!16 1,423 6, !l35 2,978 

__(h_,t'r~-n." n\'l',.:lg('=-I::~:I~F~I==--r:ti64I~I~I~-r=~=r3.;=;2:=:=r:=:=2,97s 
..... 
~ 
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'J'Anhl~ 1O.·-Fl('~; IffI': lin 'ml1nb('r oj r(,1'0111.ti01l~ fo joil11r(' jor dfiferfllt po.sitions il1. the lJlant oj sun-drwd and m.achine-dried 

00 

jiba oj 2 vari(>ties oj abllC(L !li'OllJlt in fhe C1wmfluhwla raUey, Panama ..., 
I,Ij 
~--~~~------------------------------------

SUll dried Mllchine dried Average ~ ... 
Vllri!~ly nnd JlO!';i!ion of fiher 

~ 

t=ill JlIllllL Outl'r T~I:~'r-. Tnner I All Outer IIJI.~:h:'t IInner All Outer ITl~}til1 Tnner I All 
shellths/~\~~~rlll~ shellthsi Ilhellths shelllhsj sl~ellt.h~ siJellths sheal:hll 1lI\l~at.hsll~ll~eaf.h: sheaths sheaths =c::: 

t"' 
--".-. 1----1---· ---I-"-"--+---I---'"-'~'1 I--I----I~-I----!---- -....--,.- fi;; 

1-3 
l\f1l!(lIi lIdll!lIlO: ;a (,Ht'I;Uon 1___ _e ___ ._ .. __ . __ 1,441 843 640 975 1,351 1,069 686 1,035 ],396 95(j (i(j3 1 005 

Ht'clioll 2 ___ .• __ ._._ .•_._. 1,018 7iiH 782 851 317 (jIll 914 631 - 668 707 848 , 741 <0 
Ht~dioll ;i ____ .•___________ _ 847 847 <0 

~~... -. ... . --- ~Q-- -, ... -.,,-..--.,.. -­A\'crllge __ ••• _~. _____ • ____ 1 ,1,229 7!l8 711 913 834 865 SOO 838 1,032 832 75(j 864 ~ =-~=I===I' 1==1 -1 --=1 I· 
BIIII!(1I11l1l01l: !"lHectioll 1.__ __ __________ ._/ 9UI 1,210 872 1,024 2, 107 798 1 iiS2 I, Hi2 1,549 '] 004 727 1,093

HI'l'tioll 2___ .... __________ • 3,071 ., 477 l:'477 1,774 lili8 (iU8 1,870 I, 174 I,IjHncliOIl 3__________________ _ 935 542 738 
--1:-- 1---1-,--1--,---1---- ~ 

A\'erllgc___ .--~----.---- •. I 2,031 844 1,244 I, a88 791 1,710 740 727 1,002 
===1-' .~ 

Hoi h '.'llri('1 ii)S: 11 211iHl'ctioll 1 ___ .________________ 2' 0,14 >1,026 1 756 999 1,729 934.1 634 c:'lReelioll 2____ _______________ , 1,099/1,472/ 98Q / 695/ 1,049
615 782 1,147 492 661 914 :=Heel iOlla____ • _____________ _ ... 

~935 ~~: -~~:~~- ---~~:- .--~~- ~~ 
c::: 
t"'A,.erllge__ ,·· ______________II, 630 I ~I 769 1 1,027 I I, 110 ~774 1~ll, 370 /~ 772/ 915 .1-3 
c:'l 

O'W-llllIlVerllge__ n _____ ____ u_ ~==I------- 1,061 1____ ._. -------I=----I==sI";)L----- ~I------- 927 := 
u I,Ij 



• • • 

__ _ 

'r:\])I,I~ 11.-,,,·F'lu life 1'11, 1111mbl'r oj r(,z,olutions to ja.il'1Ire jor cJijJ('f"{?11t. lJosit,ions ill fheplant oj 8un·-dried and machine­
cJj'ieclfiber of f3 rarieti('s oj (/ba{~a yrmlJn in l:/o11duras 

...•_.....,.---_. 
Sun dried Machine dried Average 

> 
~ ;!] ;!] ;!] o :'J rtl ~ ~ .s ~Vuripty und position of ~ ~ ~ :;; "'"0: ::; :;; 0: ~ "0; ._ In 0: 0: II 0: .- t.n 0: 0: aslib(·r in plant, "0"::: .--o..c: '" o S5: ~- ~ ].., .... ~ 1 -5 i
~ C; ~ 0"- 0: <I} ::0 ~ rr, 7> !I; ?;3 7> S!-; ~ 7> "'l ... =~ i ... ~ ~ ... E~, ~ ~ ..

0 ... -0 7> .g 7> t ... ~­- c:> 
.g 

III
~";3 
-

0gi ~ - CJ"7ii I ::0 ..-tIl 
1 

~:: .... "§ :: :: .~
6 .:: L1 ..:; < 6 ~ - - ..:; < 6 .:: ..5 .... ;j 

~t -~I-_""""~-I_,," 
I,IjI


~lllg1Jillelallao: 
Sl"ction 1.___________ 832 98,1 834!4, 003/1, 455 3,330 1,33712,571 ],03812,069 '2,081 I, Hi.iOI2, 51·1 2,1)20 2,069 I:) 

B('ctiull 2. ___________ ... " ..•. 1,024 "., 1,024 _ ,_ 598 505 .')23 542 __ ~__ 598 764 523 628 
 ~ --- -----1-1---- . __.,- -~----!--------.-- t:
Aycrage____________ •... __ .... H20 ______ ], 2"0.. •. H6S I, 5:~8 7S1l 1,300 ,_ .___ 879 1,639 1,522 1,348 0-3
1 -<

BUllgullillon: = = "".=\ -"'-~-';=="". -==- --:-= 
0..,H(!ction L. __________ ],838._ •.. 1,27lij 1,2.52 I, ":i.5 1,029 1,027 5,89" 1,030 2,245 1,285 1,027 3,769 1,141 1,806 

Be.'ction 2____________ .... 1,032 1,123 __ -.- 1,078 .. •. 563 526 881 657 _____ • 1,020 824 881 90S 
 > 
A\'cra~c-----.-----.- •... ~:~-~-i~20~-.-- .• 1:2i~!:== 795 3,2;o-~·95Ii 1,451 ______ 1,0242,2971,011 1,357 C'l 

= 
> 

'~'Both vnridics: 1 . !ojI 
> 

Section 1..__________ 1,33n. 98"\ 1,055) 2, (i2S, I, .500 2, nm 1,182' ",232 1,034 2,157 1,683 1,094' 3,142 1,830 1,937 ... 

Scction 2____________ =:...::..2~L~~.~741~t.!:~t.:_::.:.:.~,-- 5~ __.~02 599 ==~9~ 7Q2 -.l6S ::a = 
I,Ij1
 

Averagc___________ .::::_:.1 I, oosll, 0041_____ , I, 2761---- __1~! 2, 3741~' 1,378\______ 952 1,968 1,2:66 1,352 


Ovcr-nliliverugc_ --- ==F==-:r==r==ll, 261l==I==I=='==11, 378j== --_---}==== '1,352 

.­
CO 



• • • 

~ 
'l'AJII,g j 2. FIr)' life in 'lwmb(!1' (if r{'~'ol1Iti071R .to failure jor rlijfrrent lJositiQn8 in the plant oj sun-dried and machine­

driedjiber oj 2 varieties oj aba('a urown in GlULiemala ..;! 
_v ___~__.~--.____~__________ to! 

Sun dried l\luchille dried 	 Average ~ 
§ 

if] '~-"l"'--:-I- rn ~ 1 rn '" -", !a t:"IQ '" 

Vuril't y 1I11d po,i{ ion of :3 -5)5 -5 d 1"5 -5 .z d :5 =3c: :: ,to: ;!? c:: -- 00 d ~ $' =e ~- VI as CIS tilIihl'r ill plant. Col ::; '" -. c.r ~..::' 0 :.> - Co> ooc..:: c:> Co) '" 
..::: ..:::..::: t -:: ..:::: o~ f..::: ..:: ~ .c c:>~ .:: ..::: :S c:: 
w :n 'J; tl '" :::~ I Ul 'Il g rn SUI '" rn ~ t ~ ~ .!:: a t] r... ~ -is ..:: a &..~ 50. .g 1 ttl _ _ rn _ _ ....J. _ ':11 _ _ ..,;I c: en..., ;: '- rn ...- CJ 'J; ~ .1'- til .., ~ til Q .- ..;!I 	 '" _.,. ____I~~ _~ ,~ .. < _ o_~ .-~ L..:i < . 0 ~ ~ ..:i I~ Z 

II 

'" l\lugllinrillnllO: 

I 
'" 

H~etioll 1 .•• _.__ 1,090 832 298 678 724 1,IS6 525 787 617 779 1,138 678 542 648 752 ~'" 
Sectiuli 2 • __ • _____ ,I.. ! 438... " 438. _ .•.. _........ _•. ___,_. ____ ... __ • ____ • __ • ____ ._. __ • __ ._-~ 

~ 
:--;-~-------'I,----l-----

An.'/'lIw···-------- 1 {j35 .. - . 581._ .... . " " 7791_, .......... , .• _.".,. 752 ?J 

:;;:~=-::---'~=.::;;;:;;-~~,~--:::==I=~!=~ ==-=I 	 '=' J3111l!-(IIIUIl(lIl: , 	 t':i 

Hl'etioll I " _ .. __ •••. 7841 fl23 470 932 702 772 981. 588. 828 738 778 802 509 869 740 	 ~ 

Sprtioll2. __ • _____ • ; 1 I 3Hi 425 590 444 __ • __ . 278jl,035 268 527 _'"__ 310 730 429 490 	 ~ 
o

A\.('r!lV;c. __ ._. ____ .!..:.._. 469 448I--:rol--57t-~--=- 6201---si2 548~~ 55(i ~.. 649 (j)5 'OJ 

~Bot h Vlll'i('t iI'S: I I 	 I!Hpc(ionl ... _______ 087 728 384. 805 714 979 753 688 722 786 958 740 526 758 74(i 	 ::c .....
Section 2. _______ .... ;:377 425 590 464 "'___ 278 1,035 2(iS 527 _._.__ 3]0 730 429 490 	 c p

Ayerngp. ____ •• __ ._ --.-1 552:~:' (i9S 589 -.----1 516j--s62j 495\ (i5(j~ 525j--a28-w4 618 ~ c:: 
QYCI'-allllWrnV;o___ • =---j=} ... ·j····---l· 

1 

581 1------1'.-----1'------1.. - -1 (j891'----,,~1··--·-·1----·- -----. 662 ~ ______.____~_~.._.L___ j . i. I, 	
::c 
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A STUDY OF 'I'HE QUALITY OF ABACA FIBER 21 

'Vhen compuring samples from the different heights in the plant 
from nil varieties, locatIOns of growth, areas in cross section, and 
methods of drying, thefibet' IH'Operties studied-fiber strength (3­
inch and Ih-inch span between testing jaws), l'esistance to abrasion 
with the SS and the SZ twists, Ilnd flex life-all decr~nsed from the 
base to the top of the plant (table 13). Data are shown for three 
sections of sheaths fromPllnama and for two sections of those from 
IIondul'lls and Guatemala. 1'he more detailed data reported in otlwr 
tables indicated that the maximum strength occurred neal' the tOll of 
the first (i-foot section in the fiber fl'om Panama where there were t 1ree 
sections, The top section at l:lanilma, however, was much weaker 
than the other two and showed lower I'esistance to abl'llsion and lL 

shoder flex life. In the short plants from Honduras and Guatemala, 
the maximum stl'ength was reached within ~ or 3 feet of the base. 
Only one section of the plant waS studied at Costa Rica. 

These results indicate that: the fiber from the midl'egion and upper 
cnd of the Jower section of talt plants with l(i to 20 feet of usable 
stalk is bette I' than that from the butt and particulal'1y that froll1 the 
top section, whereas the best fiber ill short plants is neal' the base. Two 
out of thtee se('t:ions pL'oduce high-grade fibel' in tull plants, whereas 
only one 01' eyen less may produ('e high-grade fiber in short, stunted 
plants, 

Statisli('aJ alia lysis of th{'se data. showed a difference ill fibel' stn~ngl:h 
with location of growth; the samples from Honduras, however, were 
testNI Ill'Olllptl,\' 'after hal'vesting. whel'eas those from Panama wel'e 
tl'stNI about a ),I-al' later, The fib'er ill known to lose some sb'ength with 
age in storuge; ! hel'efore comparison of location may .110t be valid ill 
these hosts. 

'I'll(' dab in sUllImal'y table},l inc1iea\(' that the variety Bungulalloll 
is stlp(ll'iol' in fibel' stl'pngth to that or 'Ma/!uindanao, but thnt the two 
vUl'it,tif-s at'\,' \'I'I'Y silllil:ll' ill resistance to abrasion and flex life. The 
data in S\llllman: table 15 i!1<lieate that thel'(, were no ('ollsist<-nt diffl'I'­
('nel'S that (-ouhl'lw attl'ibukd to lI1{'thod of (b'ying. The dehliled data, 
Itow('\'('!'. show(-d somewh:lt gl'eater val'iability in the fiber dried in the 
maehine (h'icr. 

DISCCSSIOX 

Sla(isti('al anillysis of thl' data 011 fHwl' stl't~ngths illdi('ates that 
of till' two \'al'idi('s of ahaca gl'own ('ol11l1let'('ially ill Centl'Hl A 111('1'­

iea, til(' libel' t1'01l1 Bunglllallo'11 is st I'on/!l'!' than 'that frolll ~Iaguin­
(Ianao (tabl(' Hi), TIlt' lattl'l' nll'i('ty lIsIltllly produ('cs a finl'l' fibel', 
but tl1('l'e wah little if all\' difl'l'!'em'e ill £ibN' from the two varieties 
ill resistance to abrasion ~lnd flex life . 
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tI,jTAJII.I': J'J.-Pllysit.'allJJ"opeJ'1 ies 1 oj Jiber Jor dUferell1 l)osii1:olls ,in abaca lJ[mtts {lrown in (lug,temala, llonduras, OO$/a tI,j
Ri(;a, and PQlUUlla

.----- ­ '~-------------------	 "'l 

l..ocation 

Guutf'1l1l111l 
J(ondurtls 
('n:;lll Bien 
P/IlI1II1IU. ;.;:~.;c:::==.;; 

Locution 

OUlltclllllln ._, 
HOlHilifllS ,, __ 
('1J~tll Hiell ___ , 

l'tlll111JIIl_ :.--::.:_~"::::: 

tSjSection 1 	 Section 2 c 

~ 
Fibcr "trCllglh A brusitm resist ... Fib!.'r strength Abru.~ion rcsi::;t­ C 
(J ,000 pounds ance (revolutions (1,000 pOUlids auee (revolutions ;.

Flex life 	 :Flex life t'p~'r square inch) to failure) per sfjuarr. inch) to failure)(n'volu­ (rc\,olu­
t ion,; t.o 11-----·-----'--------,--- tions to ttl 

fuilII re) failure)
Heot! 311,Scot l I~ ss twist ISZ twist, Scott 3 IS.coU :~ ISS t.willt.1 Sz I,wist 

gJ 
inch ~ ineh ~ inch ~ mch -	 ~ 

..;.I Z
88. 8 82.4 1,274 4,008 746 66.7 64.6 495 1,947 490 

cp9·1.7 85.9 1,895 7,595 1,937 72. 2 77.7 881 3,2;';8 768 cp
67. II 59.1 777 3,001i 1,051 	 ...~ 
7<J. 8 68. 6 1,316 927 1,049 ,--' 66.-4T--62:i T---625T-];277T----ooa 

~ 


Section 3 Average ~ 


'=' 
tSj 

J"ibl'r 8t n'l1glh Abrtlsion re!<i!;t- ]"iber strength Abrasion resist­ Flex life "CI 

(l ,000 pOl~nds ance (re~'oluUons Flex life (1,000 pounds ance (revolutions (re\'olu­ ~ 
per sCJuare llleh) to fatlure} (revolu- per square inch) to failure) tiOIl:; to 

failure) ~ 
! • Hons to I 

", t t, 31 S'· t· 1/ failure) S, t· " Is, tt 1(. -~ '::co, . .' ",co. /~ SS twi:t SZ twist • ,co ,0.0 ,~o ~! SS twist SZ twist
welt! 1/lclt ! s IIlch ! IIlch • 	 = 

c 
• 	 I <:1 

77.7 73.5 884 2,978 618 t"' 
~83. 4 81. 8 ],388 5,4]6 1,352 

67.6 59.1 777 3,006 l,051 
~ ~ =:r--4S::q---,53:4T---32iir---sisr---792- 63. 2 61. 4 756 907 	 915 

<:1 

=l"l 

• 

J VIlI\le~ tlsl'd nrc, a\'(~ragcs for 1\11 shcaths dried by the dilfereni mcthods. 
~ Scott 3 inch and Scott j~ inch refer to the length of the breaking span. 
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'l'A IIU~ 14.-Ph?lsicallJr01Jerties I for varieties of abaca grown in Gu(Jiemala, Hondura,s, Costa Rica" and Panama 
,.,.,~,.~---..... - .....,............... ,',-~- ~ --~. ­~ ~ - ~ 

Bunglllllnon l\Illguindllnuo A vcrage for both varieties ~ 
c::

I·· I Fib('r I Fiber ~ Fibl'r Abrnsion AbrasiOI1 . rf'n'th AbfllSlon stren~th stren~th
st(l' OaO • resistunce Flex Fine- resistllnce F·lt·x Fine- resistance Flex Fin~(1,000 (1,000 ~ 
pOI'lIIds (~('\·olll-. life I Jess (rl~\'oltl- life ness (revolll- life nesspoullds pOllnds .;J~ocnliiJn tions to (rl.'\'- (nllll1- tions to (rev- (nlll)]per sqllllrB 110:15 to I(rev- (nlllll­ per squure per squarefllilII rc) 0111- ber failure) olu- ber
inch) failure) t~~~I~ fN)'::'rs ineh) inch) ~ tions fibers tions fiber s 

to in to in to in t:;

! fuil- bllll- I fllil- b1l1l· fail- blln·
Scolf Scolt Scoll. Scott Scott Scott ~ 

3 SS SZ ure) die) 3 SS SZ lire) die) SS SZ ure) dIe)lot, It, 3 It. 
twist. twist. twist. twist inch! twist. twillt

inch2 illc'h2 inch: in'c'h: illch: ~ ..: 
~--

~ 
GIIlIlI.·muItL_____________ 79.2 72. 4 905,3, 390 Ii15 31 7(1. 0 71i. 2 8fi4j2, 5fifi 752 3(i 77.7 73. 5 884 2,978 618 a
.11 ondllras. _____________ ~ 8R 0 !la.4 I, li89;r., 4(14'1, 357 31i 79. 01 79. 2 I, 0871'1, 3(19 I, a4~ 43 83.4 81. 8 1, 388 5, 4 1 6 1,352 41 
CO!llu WeIL ____________ 71. Ii (i3.5 822(lj4(111,019 221 (13. Ii: Il4. S i31 ( a(l5( 084 339 H7. H 59. I 777t OQH 1,0111 31 
l'Ul1lllllll. ___ • ___________ ~ (19. 4 H(i.l HI9 {I0011,002 27 59. 3/ 58. 2 883 946 864 33 63.2 61. 4 756 907 915 31 

-,~ .. :a 
I \'ulllt':; IIsed art' a\'CfIl)!;{'S for all sheuths dried by the different. JIIt·thods. l":l= 
2 Keot t. 3 inch lind SeotL J2 inch refer to the length of thc breaking spun. ~ 

3 }3111;e section Ollly. 

ts 
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'rAHI.I~ 15. Physical Jl!'Operlies I for dU[el'cnt mef"od.~ of drying abaca grown in Guatemala" lIond'.lras, Costa Rica, ~ 
and Panama ~ 

t" 

"..~--"~ Sun tlric,tI I l\fllchinc dried I A \'ernge t=c:: 
t'" 
t"' 
!'jFiI::r st r:gt h ~brllsion re- "Il~ibl,::~,:~gl h: :!hrnsion re- IFiber sl rcngl h ~;)-rru-s-io-I-I-rc-'--'-' 8....(J ,000 pounds sIslIIllCC (re\,- FI ' I (1,000 poullds !;;I!;t II11C(, (rt'\,- FI ' !(I ,000 poullds SIS III lice (rc"- FJ . Z 

Location I pe~ squure olut,ions to lif~~" PI:I: :;quure i olut,ion:; to lir, pe~ squure olut.iolls to Ii;;;" 

I 
cowch) fmlure) rn'vo- IIIl'h) fllliure) (re\~)- I mch) faIlure) (rcvo- co 

f ~codUtiOllS Illtiolls ------- ----~-~-Iutiolls 
S tt S . ,hI) fnil- sis to fllii- s f s to fail­
, c1 ~~II s~; s~ lure) • C1t.t, ! ' ~~I t, s~ s~ lire) C~tI, ~~I t s~ s~ ure) 	 ~ 

f'l".""____ ,inCh 2 incil2 (\\'~stJ hI'lS_t.J inch! Iin(:.~ IWlst, ,~~:t~ ___ ~1::~I~lCil 2 ,::.,::.,___ 

~ CUIIll'lIlHln _____________ _ 7U, Ii 74. G 924 3, )64 589 78, 7 iC; 61 794 3, 142 05G 77.7 73.5 884 2,P78 618 
"C 
!':3II f llldlll'mL -------------- 82. !) 8·1. 8 1,3U8 :',7:34 1,271i('OSIIl Biett ______________ . 83. 9 SO. S .1,828 0,31i9 1,37S 83,4 81.8 1,388 .'>,416 1,352G7.2 iiI. 2 G).J 3,975 1,148 (i8.0 57. '1 939 2, 037 858 07.6 59.1 777 3,006 1,051 o 
"1PUlllllnn __ .--- ---- ------ _I G3. 0 GO. 0 775 1, HiS 1,027 (;2.2 iiI. 3 7li2 (j57 827 li3. 2 iiI. 4 7M U07 915 

~ 
I Vnlll(':; used 111'(' nVPf:lW'S fol' ull sllt'lIlhs dl'i,'d by the clifTen'lli: IIJ('thods. = ~ Seot L 3 inch und Scotl I~ inch refer to lhe It'n,,;! h of I he brc'lIking SpUII. 	 cc:: 
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A STUDY OF '!'HE QUALITY OF ABACA }'IBER 

TABLE 16.~Sum:ma"!1 oj analysis oj mriance oj the fiber strength and 
yarn strength oj abaca fiber jrom Central America 

II asterisk indicates significant difference at a-percent level and 2 asterisks indicate 
significant dilferelll'e at I-pcrcent level. The error of measurement was used, 
in lieu 01 experimental error, as test of significance] 

----~ Degree of I Degree of sip;nificanc~'-:'-
freedom (fiber strength in 1,000 Ibs, per sq. in.) 

->---~l -;::~:Ii"~~:I--Io~e-a-ti-o-n-s--'----
Variable 

Single All ___~ _'._______ All 10-
I~cu- II?cu-I' cutions 
hon tlOns IPunam ; Hon- GuMe- l'OIll ­

i I : . a i durlls IIIlila billCd 

--~------- .,,, -. ". --" -', ,- ­
1,oeations.. _' _' _,_ _" _ _ '2 ! ** 

*~ ****Sections (8) ____ "•• , - - 1 I','. - **-Varietr (V)._. ___ ., ___ , 1 __ i : ** *** \' X S •• ______ , _ •• _ • - I" • 

Drying (D)_____ _ _ _ _ 1 _ ** ,;
* ]) X S. ____ ,___ - • - - I, - I ' !I ,; -­
]) X V • __ ._ .•.• , - 1 ". ". I ** 
D X V X S._--- - - - - ] ~ - ** --Sheaths (8h) ___."," _ _ 2 _ i ** ** Sit X S.________ , _._ _ 2 _ * *1 ** ** . .-Sh X V ___ • __ • ________ , 2 ,,_ i ... ,"",'" 

Sh X V X S __ • - .. "-. - .. 2 - I ** : ** ** -­
8h X D. - - ... -, ;;. . :: I, - . ** ."
8h X ]) YR..,." • _ _ - , • -, - ** ** 

8h X n X \' --- - --- 2 -, ** I' -- ** 
 ** 

** 
Error_______ --- 2-1118 ' • I8h X]) X y X S~ __ ~" _--=-~t ~ __-_._I~,~_--_ 
TotaL____ ,,________ -Ii 1-13 _ '. ,,_ 

=== ""_ '===1======= 
(Yurn Rt:rClIgth in lellgth. of yarn

I I reqllir('(l to break itself in thou­
i sunds of f('et) I "".'---,---

Locations___________ "_._ ! 2 ** Sections (S) ______ .. _ - • I ** - ** ! **** \'ariety (V) ____ .. _. __ • - **. I I j * ** V X S______ ........ __ -_' ** 

Drying (D) ____ . ______ _ { I * D X S ____. _____ ._., - _ * 

* D X V •• ,-.,.... _____ - ** D X V X S. _______ •• 11 . *IShenths (Sh) ___• _ ., _ - 2 ** ** 
8h X S ______ . ____ - - - I ** ** 2 ** ** * 8h X Y ______ .... 2 . : ! 0- - ­ * 8h X V X S ____ ,----- - 2Sh X D _ _ _ _ _ - _ _ _ * ** ** 

2 r ** ** 8h X D X S.__ - _ ­ *'" Sh X D X V ___ • • - - 2? 
J ! 

! 

** * ** ** 

Sh X D X V X 8 -- 2 * ** ** 


Error_____ .' • -. 118 
TotaL_____ .• ' 143 
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'l'he ~lI1nlysis o:f vlu'iHllCe nS!Il,g fiber shen~ths (1,000 pounds p~r 
sqllllrc lIldl) ~ave sonll'whal: d dlpl'ent toIII pal'l~olll; tha n the 1I n!tl'y'IIK 
ba!:ied on lhe length of 'yarn l'cqllir:ed to break Itself (tnbleI6), The 
signiticlInee found 10L' location of growth, sel'lions (height in the 
pinnr}, nnd VII riet:y is the sallie fOL' fib('r Rtl'ength ane1 yarn stt'ength for 
nil locations combi ned, Di /l'cl'l'llC~es betwet'll the two methods of ex­
pressing the data lire lIppaL'ent, ho"'cvel', in the significance found be­
tween the Jength of HbeL' to brenk itself and t)ounds pel' Squlll'e inch at 
individllallocations fOL' vIH':ety, and sheaths, VII1'jety WIIS significant 
to the 5-peL'cent level when the data were expressed in pounds per 
squnre inch lit Panalllll, ",hel'ens it was not sitrnificllllt on the bllsis of 
lencrth rcquiL'e(l to bl'cllk itsclf, DiH'ercnces Letween sheaths showed 
sig~ifi('an('e at the l-pcl'(.'ent le\'el in length of the tibet, to break itselt 
at: PHt'h location; ",hel'ells they wet't! significantly tlitl'erent at the 1-pet'­
('l'nt level Ilt llallllma and at the :i-percl'nt Il'\'ol at Guatemala and 
shO\\'l,(t no signifil'ance at lfoll<1m'us ",hell (ensile ~\trengths were 
compllL'ed, 

The gt'eatest ditfel'ell('es obsel'\'ed in all thl'ee properties lIwlIRllred, 
fibl'I' strength, flex lif(·, and n:sistance to abl'lIsion j were at (Iifferent 
lwirrhts in the plant. This was pal'ticulllrly truo in the Shol'tet' plants 
lit Guatemala HlId Honduras. bill' clitrl'l'l'nt'es in height in plant wPt'e 
signifieant at all loclltions ttable Hi). In thl' fibet' from PlIlIllma there 
wus little difl'erenee in propeI,ties between the first and sct'ond sections, 
bu~ the third 01' top SP(',tiOI1 was appreciably weilker Ilnd gave lower 
reslsbuH:e to both a\.)I'a::1011 and Hex, At the other two locations, the 
top 01' second section wa~ lI1ut'h ,yeakel' than the base sedioH. At 
Pllnama thet'e \\':IS II 18-pl'I'eent de(,rease ill fibet' strength between the 
fil'st and Sl'COlld sectiolls of the ~£aguinc1anao plants, -.1:2 pet'cent be­
t\\,p('n thl' fil'st and (hiI'd sed:ions, and :\a pet'cPllt between the second 
!uHl, thinl spet ions, !i'm' the Panama Bungulanon variety, the ~lecrease 
III fibet' stn'ngth lip the plant was 0,5 pl't'eent between the first and 
second sections, 2H pel'cent between the first. and third sections, and 
about 29 pel'cent between the sl'('ond and third seetions' In the other 
locations, GuutC'lllula and Hondul't\S, the. decrease. up the. plant for 
Mag-uindunuo fibcl' \\'IIS 2a pt::I'C'ent and fOt, Bungll11lnon fibet' 26 pet'­
Cl'nt. The abrasion 1111(1 £\px elata, also showN1 infpriol' fiber in the top 
region of the plants, 

III the. ('rOSS sectiolls the stl'eaky Hbpl' WIlS in gl'nl'l'IlI the strongest, 
theinnpl' white fibel' weakl'st, with the outer bl'own fiber and the ocher 
01' bun' fibet' just beneath I:he streaky sheaths intermediate, 'rhese datn 
tend to ('onfil'l1l Hlose of Espino (0), Espino Hnd EsglIl'l'l'a (7). and 
'l'it'OIUl (11, lJ), Missing- valtll's 1I1ade it dillielllt to l'Mablish signifi­
ellllC'e between thp ditJ'('I'('nt positions in the ('ross se(,tion in both the 
flex a nd II bmsion L'l'sistallce, 

No (,OIlKish'llt di II'PI'('II('(':; WN'{' a pparellt in tIl(' fibel' propprties be­
twet'll the sUIl-dl'ie(i and ma('hille-dried samples, ,l...t t'N'tain locations 
the sun-dried fibl'l' was stronget', whereas at others the machine-dried 
fibcl' was SlIPl'I'iol', In handling tl1l' fibl'l' in nlP laborator'y, the ma­
chine-dL'ied fiber apPl'lll'ec1 mOl'e vaL'iable, although the two eould 
I'a 1'(>ly bt' dist ingu ish ed, It was 0\)5(,1'\,(>(1 I'Iwt tile snl'face of the hanks 
of 1ib('I' dl'it.'d. in tll(' IllHchine was O\'('l'(ll'ied. am1 the \.'OI'e8 nnc1PI'(lried, 
'I'hl' O\'l'I'til'ied Plll't was Jlossibly illjul'f'd bill the l'Pst of the hank was 
pl'obably in bc-t.tel' l'onditioll tllan that (lI'it'd ill the sun so that the 
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• 


• 
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strength of the Ilvcrnge 11Il1l'hine-drietl fiber was not signi.ficantly lowel' 

• 
thlln that of till' HUII-dl'iNI fiber at all locations. Bunllght is known to 
inj tll'e cellulose fibers to some extent. 

Obsel'vatiolls nutde ill the drying sheds O'f the decorticating plants 
where the commerc.ial fiber was being baled indicated that the OVel'­
dded outer regions of the hanks ",el'e absorbing the excess moisture 
frOlll the. core ot the lUl11ks, thus equalizing both of them. The ideal 
condition would be to have this len'ling olr prior to baling, 01' at least 
have no IHore moistUL'e than is llPO([('<1 to bring nil the fibers to about 
10 pel'eent 1110istll1'e when equalizecl This is normally accomplished 
in Central Amel'ie!l by seasoning 01' tempering the Hber by allowing it 
to stand for 2·1 hOUl'S betore balillg, .If fiber ('olltainillg exeess llloh,;ture 
is pl'esse(l into Il bale, biological decay lIlay set in and the fiber wil1 heat, 
cllllsing appI'ec:inble lossl's in fibel' stn'ngth and otlll'l' propClties. Snch 
dalllage rntly be detected if pL'esent in the opened commercial bales by 
!l tendcnC'y of the fiber to llint 01' stick together. A white mycelial 
gl'owth 01' It discoloration ll110 to TUllgal spol'es may also be visible 
Illld dllllHlgl'<L bales mlly hare a llluSty odor. 

UlItol'tullllte]Y it was ilnpossible to run all the Hber tests promptly 
on all the samples. Somo :itllnple:; were shi.pped by bOllt and were not 
l'(~t'('i\'ed fOl' se\'cl'al months aTh't' the salllpies bl'ought back by air 
wel'e tested, Cllre was takell. ho\Yen~r. to ('oHlpletl' elleh set promptly 
wHel' it was bpgun so that all ('ompal'isons except that of locatiun of 
growth should ue valid. The deby in testing the HueI' from Panama 
timl Costn Hi('a lIutin's comparisons WJth the dabt fl'011\ Honduras and 
Guatemala inadvisable. 

• In collc('ting the samples only one of a kind at each location was 
taken; thel'efol'e interpretations of the data from statistical analysis 
al'e limited. TILe NTOI' of ll1etlS\lL'l'llwnt was llst'd as a test of signif­
i('an('c. A fnctol'inl analysis of the totals of the n1l'llfHlrements of 10 
breaks on eaeh of two blll1(llN; was llsPll to detel'mine the validity of 
using this e l'l'O I' i<mn, It is il1(lieHfpd that an illdl'x of differences 
may be obtained in this WilY, IH'ovidecl due allowances are made. 

SU.\I)IAHY 

Ral11l)ICfi o-f fibet' :h'Olll i \\'0 \'III'il'lil'~ of aha('a. Magllinclanao and 
Bllngu 1111011, gl'OWll in Panlll11a, Co~ta Hka, Hondllms, and Gllate­
lila la \\'('1'(' st ud i('(l. TILl' sa 111 pit':; \\'erp se IN'ted to sho\\' fibl,t, Pl'0P­
(,Itie~fol' (1) ditrel'pnt ht'ight-:;ill tI\(' plant, (:2) diU'l'I'ellt areas of the 
cross sectioll~ and (3) Hun-cLL'iell and machil1l'-dt'iec1 Hbl't'. 

Thl'se data indieatl' that thl' filwrstl'l'ngths of BUllgulanon are sig­
nifi('antly gl'patl'r thall those ot Maguindanao wherever the two 
varieties are grown. 

• 

The fibel' \lI'O]!l'l'f it's yal'y with hl'ight ill plant- fOl' both varieties. 
Tall, thrift,\' plants gl'Own in deep shade sho\\' little c1i1ferellce in fiber 
properties with lwighf in plant lip thl'ough tlle first 10 feet, but. neal' 
the top the Hbl'l' sll'l'ngths. flex life, and. l'esistanee to abrasion all de­
cline. Short. stuntl'cI plllnts grown in inadequatc shade show a 
llllll'ked reduction ill phYHieal prolWI'til's with height in plant above 
the first -1: Qr i) feet. III shod plllllts the first {i-foot s(,(,tion. going up 
hom tIlt' base. may be as ll1ueh as :20 to ;\0 pen'l'nf highl'I' ill fiber 
:-tl'pngth. flex life, and 1'('5ist-tlll('P to abl':ll-iioll tha11 t-he seeond section 
or top. 
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The fiber strength is greatest in the streaky sheaths, somewhat less 
in the outer browll sheaths lind the ocher or cream-colored sheaths jw;t 
beneath the strettky, and least in the white fiber near the center of the 
plant. 

'l'het'e were no consistent differences in fibel' properties that could 
be nssociated with methods of dryi ng the fiber. 

Althongh the data showed significant differences in fiber properties 
in location of growth, certain of the samples were test('d at least It 
year later than others; therefore comparison may be invalid. 

A STUDY O}' METHODS OF CIJEANING CEN'l'RAL AMERICAN 
AllACA FIBER 

GENERAL BACKGROUND 

Abaca fibeL' is obtained from the o\'erlappill§<r sheaths that cOllstitute 
the false stem of the plant JIU8rt textili8, ,ince (he fibl'l' mllst be 
stripped from the lea:!' tissue ill which it grows, n study was mude of 
the fiber L'psnlting from two methods usl'd commereiallY,to clean the 
fib('I'. :Most of the .abaca fiber from the PhilipIJine Islands if; shipped 
by hand 01' by the hagotnn method. The met lOeIS used in this St~leI'y 
are (l) the hagobm Ilwthod. which produces the same type of fiLer 
as the hand Ilwthod, alld (2) the raspador, or machine method used 
in Central Arnerica. The manner of cleaning the fiber, as well as 
the amount, of fiber extracted from the plant, differs in the two 
methods. . 

The leaf sheaths of abaca start about 10 to 15 inches above the 
ground and thl' inner sheaths extend the full length of the false trunk, 
which culminates in a rdsette of leaves at the top. The dorsal or outer 
region of thl' flelllicirculat'leaf sheath is \'ery rich in fiber. whereas the 
rest of the sheath tends to be fleshy 01' porous (4.). The Filipinos 
leal'ned to relllove the outer skinlike surface by inserting a sharp­
pointed instl'ument at a tangent to the curved sheath and stripping 
ofl' the lOmil'lIed portion, The ribbonlike strip is known as a tuxy. 

In the hand method the tux\, was drawn between n knife and It 

bloek of wood to remove the nOll fibrous tissne. The tuxy was pressed 
agaillf;t the knife edge by the st.'ip of wood held by a level' 01' weight. 
Frequently a bent sapling was used in conjunction with a weight. The 
strips, or tuxies. range from 4 to 15 or more feet in length. They 
are cliflicnlt to pllll across the knife, particnlarly It smooth-edged 
knife, which is more satisfactory for the finer grades of fiber. Ser­
rated kniws are ('OIHIllOlllv used. 'fhe coarseness of the fiber increases 
with f('\\'(>I' sPITations pel" inch, since morc stmnds are left united into 
strips or ribbons. . 

NIATEIUALS AND METHODS 

'The hagotan method (fig. 1) of cleaning may be considered It 

modifiefltion of the hand method. A lIlotor-driven spindle was de­
veloped to do the major portion of the work in pulling the tllxies across 
the knife. It tonsists of a cone-shaped pulley around which the fibers 
an' \\Tapped anel held taut' so that they are "'olmc1 011 the l)UlIey. The 
pulley is l1l0tol'-c1riven and the speed ~lt ·",hich it draws t le fiber over 
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jll" klli!"I' dqH'lld,., Oil thl' 1'()~it!(J11 allJlI~' llil' ('(lill', 'I'll!' III I',!.!!' ('lid \l'ill 
Iraw till' lil,,'1' 1':1-.11'1' Illall I Ill' ~llllIli I'lld, III Pl'l'p:ll'ilig llil' plallt,..; I'llI' 
Ilw IW!.!I,(:IIIIIlI'IIIIIIIIIIl' 1l':l1' "hl':itli,., a 1'1' IIIXil'd a,.; Iw 1III'll1Ill(llIll'III(lIl. 

I I' till' 11:1!!(JI:l11 lil;ll'liilll' i" propl,!'I,\' adjLl:-(pd a'lId Opl'nlt('ll. tlil'l'!' 
"huilld 111':1 1.11111111111111 III' d;IIII:i!!'P til Iltt'lil)!'I', l'IIi'lll'tlllltltL'I.I' til(' plallt 
d"III,j" II;tub Ill' :I!!lIilH till' IIIl-.tl'iPPl'd POl'lioll 01' llil' tlIX,\' IIlId IIlt1,\' 
:'l'l'nk "'Hill' III' 11!l'lil)('I'~, FIlI'IIIl'I'IIHJI'1' (IItiy H jlOl't iOIl (II' till' 1(.':1 [ ,..;11l'at it 
i" 11"l'd, ,wd a [':11'1 1Ji' till' lill('I' i" Il'i't witlt till' di:-'I.'Hl'd!'d IllalPI'ill!. 

.\1:1.,111111' dl'I'lIl'li"lllillll Iii,!!', ~) "ill\q'" ill IlIlIlIy 1'l'''jll'('I;; 1'1'(1111 lill' 
1!:I!!'J\all III!'! IllId, FOI'l Ill' illal'ilill(' 1I1l'1 lillil (JI' d('{'OI'1 i('HI iOIl. I ill' Ipu r 
"I:tlk" \\111'11 IIClI'\I'''il'd al'p "III illlo :-1','lioll- 1'1'(llll I to Ii fl'l't ill iPlIglil, 
'III' dal'k 111111'1' ~1][';ltli- IlItI\' 11(' 1'1'1110\'('" Illid dbl'ill'dt'd ill (itt' lipid 01' 
<I ..,'II!'! i,,;t 11'1 [ "p 11:1 I'a 1t' Iy, Tit(, :-PI'I i II II,. :11'(' 1IIl'lI ('I'II"IIl'd Iwt 1\'('1'11 !'O Ill' 1':-'. 

:tlld il", lilH'l' I" -"I';tPl'I!. IIl1l' ('lid :11 a I ilill', IJy I \I'll 11II'gl' I'l'\'o"'ing 
\I ht'l'l- "t' Iltt'l":I"[I:I<!OI' 1l1:1l'itilll', Thp,..l' "Iwl'!,.: III'I' "jlllillll' til II,\' \\'il(,l'l" 
111:11 Itl\!' l'addll'lik(, Imjn',. Oil Ihl'il' tlldl'l' "1Iri'al'p,,; IH'I'IH'llIli('lIlal' to 
Ihp .{ill'l'lj"ll Ill' Ihl' 111()\('llll'lll III' Ih' \,!tI'PI. TIll.' ('I'l1"hl'd ;;Inlk,..; an'

• "'1':11"'" :1!!:tiJI"1 :\ 11\'" 1'1:11l' "lIn-,'d til fil lliP \\!tp!'I, 11\ ('Olltl'lI,.,t to till' 
L:I!.!/iIH!I ll",th"d IIII' lil",I'''' aI'\' IH'ld III(H'I' (lI' 1(,;-:, :-Ial iOIl:tI'), :tilt! the 

j,1! f., i- HIli'"" \ 1'1',\ I'a-!. 
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Vil,ll:!-:! L I )1;J:.!t:IUt fit' ... i.... al dPI'III'l it ill·l1".- piant ...110\\ ill!.! lil"'l'ildot" 11l.Il"li:ilil' \\ltlt 
lp~t\t,,,, Vllft-!"L:..!' .. It lo':.!1. t al~t1 tiht't" Ip;nitl:.! at ft·ft: Nt ..a .... padlll' dt'l'ortit"ntilln 
tU'tt h,uf' !I "lwLltfoti \\ lit alli:tc:t .... illl;nll:--. (thJ,·rillg':lt lJlIl h·ft aud ('IPtillPt! JilJ"l" 
111'H'H~tl!lf. ;.~ fbpl·!~h'. 

Till' "I'Ii~!l\'" ~1;t1k i..: Il!'ld 11\' n "'I~tl'l!! ,d' 1'(JPI' !.!Tip~ II hill' olH' Plld 

i' l.pi1!!.!- .("('111'1 ;";[IPd. '1'111' b:ll r'['];';l111'cl lilll'l' :lilt! 'TI(~IIl·d ~t:llk t 1tl'1l 

tlll'\" Ill, II) ;1 1"1'11 '1'1 or ['11[11' !.!Tip' t It:ll hold til!' ,'Il':tlll'd libl'l' \\ hilt· 
lIlt' ol 111'1' I'ltd i- IIl,jll!.! ,(1'['1111 in!ll·'!. .'!lII1I' lilll'!' i~ pllIIl'd (Jill of tit(' 
Illl'" !.!rq" .tI,,!:!.! II itl! lilt' ollwl' plallt dl'hl'i- all.! )11-1 :l' II:H,'. 'I'll{' • 
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fibt.'r is extracted from the entire cross section of the sheath in the 
Illachine method but only from the outer sUI'face, 01' tux),. in the. hago­
tall method, A yicld of about 2 percent fiber on the basis of the gl'et.'11 
weight of the stock is common £01' the hagotall method. whet'cas ~t yield 
of 0,5 pet'cent 01' more is expected £Ol~ the machine method, 

111 yipw of thp wide diffet'l'llees ill yield of: filwl' betweell the hagntan 
alit! raspn<lol' 1I1aehilll' Ilwthod of deeOltieatioll. It stud" was mtule of 
(1) tlte physic-ill properties of the HbN' fl'Om 'each method. (:n the 
type of fHJ('\' pl'odueed. alld (8) any injuries thut might cause wl'aklless, 
Two \'al'ielil'S wet'l' compared in Pallama and six in Costa Rica, 

The tensi Il' s{t'(~lIgths gellemlly wel'e sl ight Iy f!Teatl'l' fOl' the Hago­
tall-stripped fibel' at both locatiollS (tllbll';'; 17 alld Hi), Thl'machille­
dt'l'o\,ti('att'll tibc'\' il'om the \'al'ieties LihlltOIl and I)utiall grown at 
Good HOPI', ('o;;ta Him. was stl'(Jllgf'1' thull that: clealled by thl' hago­
tan lIIethod (table It;) , 

tn nU'il't ips I,!\'()wni II I>anama the lib(,\, from B1I1I1,!1I1a1H'1I was 
slightly stl'OlIgl'l' than that :£1'0111 )Iaglli IIda 11110, ~o signifi<:ant diO'el'­
('IWeS \\'('!'e fOllnd ill the stl'ength of the fibcl';,; from till' dill'el'en! val'ie­
tiC's g\'o\\'n in Costa Hiea eX(,l'pt pCl'haps that of Putian. which was 
"Ii!!hth' :;tl'ongl'l' wh('n ('leaned by the lIlaehine, mcthod than the other 
fh:(, nt'l'it·ties t('stN'!. Hince this nll'ipty is known to pl'oduec a I'cla­
(1\'ply w('ak Jibl'l' whcn grown in thl' Philippine Islands, fUl'thcr study 
~hould bc madl' bl'fol'p tinal conelusiollS are drawn. 

'I'AHL8 17.-Physical properties oj machine-decorticaiecL ancl hagotan­
s/I'ippul fiber/rom ;2 f(ll'itlies oj abaca, g)'01l'lI in the (,han{IUfllola. ral­
ley, I)anama 

Fiber H('sistnll('l' to i F.incness 
strength I abrasion (re\'OIU-, FI x life' (number 

\'ltd('I\' !lnd 111('1 hod of , (1,000 , tions to fnilure) (r ?"Oll- of fibers 
& l'hl!lning ! poundsIt'e\ ~ ~ I, per! per --- I 1~1l::; 0) 1 stand­

square SS ' SZ ! fllliure nrd ______ I~l'h) twist twist bundle~) 

i\[llguil1dIlIlIlO:
i\l!l('hillc_. ________ • __ .... 5U,3 883 946 86-1 33
I! Ilgo tall ' '- _ 72,8 5\15 1,220 , (j70 20 

2(j 

J'JUlll!:lllllllOIl : 
Slal'hill('. _ " (lU) GOO 1,00205, " 27 
HllgOtl11l _._ 78. :) 536 1i!l2 713 17 .. ­..• ,,-.--.-.,~ ..--.~.---

72, 0 578 (1·,16 858 22 

I 3-lll<'h ,~pnll i)pt 11'(,('11 tp;:;tlllg jnw,;. 
~ 15 iueill's Jong nnd \n'ighing 325 Iltilli/.\l'llll\.J. 
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l'ADLE 18.-Phys'ical properties oj machine..decorticated and hagotan­
stripped fiber from 6 1:arieties oj abaca grown at Good Hope, Oosta 
Rica 

I I : 

; Fiber \ Knot 1 Resistance to I 
 Fiber!strcn~th 1 strcngth 11 abrasion (rcvolu- t 1?lc - rr finencss'(1,000 (1,000)' tions to failure) ( x 11 c 


Variety and method pounds pounds ,_ .,~ _ ~ev~ u- (fibcrs 
of cleaning per pcr, ' tl(~ns to per 

I failure) standardI

s~luare s~luare SS twi~·t SZ tw'st bundle 2)mch) mch) ~ 1 


Maguindanao:

Machine____ .. ____ 71. 7 16.7 551 1,380 515 32 

Hagotnn_________ 77.3 15.4, 3,216 2,107 51)6 27
I 


Av(.rI\ge-------L_7~- 5 =_J{i.O=':~84 i;;-~' 744!= 55li [_ 30 


Bun~ulanon: I ','
Machine_________ 1 08. !J, ] 5.4 837 '" 450 425 28 

Hagotan _________ SO. 5 18.8! 503" 871)! 554 23


j 

Avemgl' _______I- 74.7: 17.1 715 [=mi8!"", 41)0 • 26 


Tangongon: Ii'
Machinc_________ 72.!) 16.2 I 2,340, 1,018! 552 27 

Hagotan ______ .. __ 74.5 14.2 ! ()57 l 1,400 I 585 28 


Average_______ 1·~-7-3-.-7-1---15-.-2- I, (;48\ 1,214 1'-568""-"28 
Libut?Ii: . ! _ ,- - .. ~ [==: .. 

l\[achme_________ , 701.3 I 17.4, 70101 724, 0160 20
I 

nn nHagotan_ 73.0 I 17.8 _ ~, I, 772 l_~,_~
__ [ 

Average __ ·_____I__!~·2 1= 17.0,;:,=730 i,.,.2.:2'18".=~14 L 29 


Putian: ' 

Machine____ .... ___ 84.7 17.3 2.145 844 1,132 'll 36 

Hagotan_________ 71. 7 16.5 I ~ 545 2,378 I 732 26 


----1----1 i---

Averagc _______ . 78.2 10.!) 1,345 I, ()U: !)57 I 31 


~~===--==i.==t==;- (=== 
Sinaba: I ' 

Machinc_________ (j3.7 15.4 li8!)' 1,2li5 70() I 31 

Hagotan_________ 81. 0 H).!)' 62!) I 2,00li i !)42 ! 33 


:\verllge _______ =-!!.~, I~ 6 :=~5!J \:.1, (i31i : 824,l-_.~--3-2 

Summaryavcrage: I I ' 


Machinc_____ ..__ ~ I~' n W. 4 ' ,I. 220 048 i 648, 30 

Hagotan ____ --___ ,Ii. 3 .17.1 1,107 1,758. U80 ; 28 


Oycr-all a vcr- 1age.._________j 74.6 I 16.8 I 1,164 1,3531 6li4'I 

3 inch spun betwccn testing jaws. 


2 15 inclws long and weighing 325 milligrums. 


Differences between the knot strengths of fibers cleaned by the two 
m('thO(\R were not eonsistent, although 011 tIlt' aVl'l'age the hagotall­
stripped fiber was slightly but not significantly stronger than that 
froll! the maehine m<!thod of cleaning. Among vul'ieties no I11IH'ked 
differences in knot. strengths were apparent except for the variety 
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A STUDY OF ~'HE QUALITY OF ABACA FIBER 33 

Tangongon, which was on the avemge slightly weaker than the others 
tested, 

The methods used to study resistance to abrasion and flex life 
showed YIll'intions in fibel' propel,ties within It given sample, These 
variations I.lre due in pal-t to techniques that are not refined enough 
to per'mit the nleasure.ment of small ditrerences, 

In general the machine-decodicated fiber was more l'esistant to 
abl'asion when .looped with til(' ~S twist than was th(' hagotau­
sh'ipped fiber (tables li alld Hi), The hagotlln-stripped fiber on the 
oth/;-l' hand was more resistant to abl'l\sifln when looped with the SZ 
twist (tables 17 and 18), 'Vhen grown at Panama and Costa Ri<.'a, 
thefibet, from the variety Maguindanao was more resistant to abrasion 
thlllt that fl'om Bungulanon, Of the six varieties grown in Costa l{ica, 
~\Iuglll~ndanao showed the gTeatest. and BlInglilanon the lowest resist­
ant'e to abl'llsion for the SZ twist. 

The ma('hine-det'ol,tieatNl fibl'I' had a grClttl'r flex life than the hugo­
tan-stripped fibel' at Panama (table 17), wheL'Cas the re\ el'se was true 
in Costa Ric'a (hlbl!.· lH), The di II'PI'enees wem not cOllsistent in Costa 
Ri(,ll, siJl('l' in the mriety l~utian the machine-decorticated fiber had 
a gl'eatcl' flex I if~' than the hagotan-Rtri pped, 

The Hlaehine-d('l'OltiC'nted Hbpr :from both yaL'ieties grown in Panama 
was linel' (:.rayc more fillCl'S PCI' bundle) than that stripped by the 
hagotan method (hlul(' Ii), 111 Costa Hiea ('crtain ,'al'ieties gave It 
('Olll'St'l' fibcl' (fewcl' fibcrs per bundll» for the machine method t.han 
-[01' the hagota n lIll'thod (ta bll> HI), Hcnsons fOl' tId:;; b('ha viol' IIneIl'l' 
tlte two 1I1l'thods of Pl'o('cssing are not cleal'. howe,"er, Since revel'sals 
''(('re found in otiWI' propel'tit's of thcsl' same samples~ it ;J sllggested 
that additiollal data b(' obtninNI on thpsl' \':\I'il't'i('5 and methods of 
cIt'll n ill!!. 

Thl' lila('hine nwthoc1 of deaning extrads fiber from all parts of the 
leaf sh('ath, \\'1l(\I'(~as thl' hagotan method takt's only the Ollter or dorsal 
si{l(·. _\. study of tht' Ii Ill' strudul'e of the fibcl', using 1\11 X-ray difh'a('­
lion II1ethod. was mad(· on the fil)('l' from thn'e locations in thc leaf 
sheath-thi.' dOI'~·;nI. 01' outer side, the ('entl'lll pithy region, and the 
inner. 01' \"l'ntml side of the leaf. The X-I'll,)' din'metion pattel'ns 
showed a hi!!her degl'ee of order of stI'U('tUl'(' in the ('ellulose in the 
fibN' ft'OIll th'e OUll'I' l'I.'giolls of 1:11(' II'a-[sllPath (fig, ;3, a) used in the tux,)' 
thall in the {'('I1II':t1 andilllle)' l'('gions lfig. a. b and c). which are also 
included in thl' I11Heitilll'-('Il'anpd fibN', The ('rystal1iles were al'l.'angl'(l 
IBo['e· Iwady parallel with the long axis of the fiber in the ollter region 
used in the tuxy, as indicntecl by the short equatol'al arcS in the X-ray 
difi'l'lIctioll pattl'l'I1. with a pro:.rI'l'ssi\'('ly pool'el' orientation in the 
centml lind illlH'I' n·~i()ns of the shl'ath;:;. as indi('ated by the greater 
lengths of the 1Il01'C prominent ares .in the pattel'l1s (fig, 4), The 
ShOI'll'I' the HI'(,S, the mOl'e nelll'ly the (,(·l1ulose is IInanged parallel with 
the fiber axis nlHl \'i('(' \'('['::;a, If the ('ellulm:ie l'I')'stallites were lllTanged 
pfmtllel with tlw fib('!' axis, the al'es would be sharp spots 1I10l.'e 01' less 
equal in all dil\'t'lions, 

It is n·cogniz(·d that fiber (lamage sustained in the deC'ortication 
prOCeSR maya ft'ed tl1l' pll,rsiea I propl'l'ti('s of the fiber, The abaca fiber 
as knowll in t'ommpl't'P is a :;tTllnd of llIan\, individllal !ib('l' ('ells, The 
indi\'idual fil)!.'!' ('(,lIs a 1'(' ilbout 7 lllillillll't('l'slong alld 15 to:W mkrons 
in dialllc>te!'. whCI'l'as (he stTalld Illar bp to to Ui fPl't lOll!! and (Ui mi11i­
tn('t!.'!' o!' JllOl'P ill width, Tht, prOill'I,til':; of thl' l'OIIlIIl(;I'cial fiber are 
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Jo'I(lVlt~; :':,-A lH'cti!ln of llW (lYl'l'lalllling l'lIentll Ill' till' faist' Slt~111 of the IIIJa('a 
Jllunt: (I, DOI',.;al, or OIlH'1' l'egion ut :;hl'ath; Ii, t'l'llll'lll l'l'g-ion; c. lilnel' or ventral 
l'('glon. 

• 
A 8 

c 
VU.I;I:F: 'I.-X-ray ,lill"'a\'t iOIl 1l:tIIl'I'IIS ,,1': A, Fillpl'''; fI'll III the tlill',.;al, 01' OIl!:('I' 

l'l'gioll of ,~IHal It ("PI' liglll'!' :\, 1/, IJ. llnd (.) ; B. till' cpllt ,'a I ,'('gioll; and C" the • 
IntH'I' III" q'utTul '~I'gillll, Tlw gpt1('I'ui ,-illt'it,\' and "lIm'pllI'';'; (If iilll':" IW 111'1'''; 
illlllt-Illi' IIIP tll'grp" of 1lI'llel', IIl1d iiI!' il'llg:til "I' tlt(' 111111'1' jll'lilililH'11l HI'!''; in­
(lit-all''; til!' 1I1'l\'t1talillll oe till' ('cilulll';c ill 1'('.~:l1'\1 til tilt' till\'I' asi:;, 
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l'ltJ"l~L :., l:tJtu·.,t'- 'ir-l·nl ... li.~tI t:f~t'l' .. It.!,'.: .... !(· ... ~L' l~": 11 llH~ IU~H'hllH' tlt~l·ol·!it·a .. 
'lll~u Iff ;dl'lc·~1 fP I· '" 

.jI'PI'H,h'hlllll tlUb\' OJ' IIII' iLdi\idllal n'll~ ;tl.,j Illp \\'a.\" thl'y al'p hOlllld 
t".!.!,·tiwl'••\11,\ lloilll.\" tiWI \\(lId.! Il'l;d 10' Ill~IJ OJ" ~l-I'alatl' tlll'''';P [lilY 

• :j!"t~ \\11\1101 \\pld,"1! IIII' ,,1111ll' jlll'lId,!'!'. 

\nlt'! 1':\;!III:Ll'd IIB",-!" a ll:!!'.! 11'1l~. (L.· H\il,·!tillP'.),'i't,1'I j,·;tt,·,j liIH'I" 
~, .. \\nl \\!tal "I'l'l'all'd til 1,1' l'r!i'~"~ III' "1 li-f",d ~1'(l1~ alnl1!.! till' lil'l'/''' 
Iii!.! . .oj, ;-;nlW' "f Ill!' iIIJld""- :11'1"':11"" I" Ill' 1.'lill·;l1 "lJllIl'II'~-I"ll 
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failUl'es sueh as are commonly found in wood nitet' failure under 
compression (i), For the most part. the individual cells were not rup­
hn'ed, but in many instances the strand waS so mutilated that the 
individual fiber cells were to nlarge extent separated (fig, G). Usually 
these injuries were confined to n region within 1 foot of the ends of 
the fibers, but occasionally they could be found throlighout its length. 
Test specimens taken near the ends of the G-foot sections in the regions 
where the injuries were pronounced were about half as strong as 
bundles taken in the midsection, where few, if :tny, injuries could 
be found, 

In addition to a loss in shength, these injuries may also cause 
diflieulty in spinning, The fibel' tends to bend or buckle more readily 
at the point of inj\ll'y, which results in tangling and matting, 'Where 
the injUl'ies are confined to the ends of the fibet" they can Le trimmed 
otf, but whel'c they occur some disbll1ce from the l'nels, the quality of 
the fibe\' may be pel'manently retIuC'Nl :Ftll'thl'I'1I10I'e, any tTimming 
cause;.; both a loss in fibel' an(l nil increased cost of pt'otltldion, 

l!'Ulew:: G,-I!'ju('r injnl'il's lIIore highly magnified, showing :;PIl:lr:1 lion of int!i\'illllltl 
tlbl'r C('\Is, 

DlSCl:SSIO'\ 

The method:; t1:;l'd in obtaining the tibel' data I'eportell here, particu­
larly the resistallce to abrasion and the fI(·x life. al'e still in the proeess 
of t\('\'elopm('nt, They a 1'(', howHel', the best available, These 
methods wel'e first des('ribed by Schiefer (10) and modified by 
131.' I'kley.5 The lattl'L' showed that the fiber st.'ength, resistance to 
abl'aston, and flex life decreased w.ith height in abaca plant and \'arieti 
:t't'OIll sheath to sheath in the cro:;:; section, Variety and location of 
growth produced fibel' of diffel'ent physical propel'ties, 

The ha!!(Jtan llll't hod was den'lopl'd to a II i<rh tll'gl'ce of pedectioll 
in the Pliilippines and later introduced on a~ experimental basis in 
Ol'lItl'lII.\.meJ'ica, pl'ioL' to the use ot' tht, l'aspadol'-type mac:hine, The 
hagotan-s! I'ipped fiu('I' I'cpol'ted on here llIay not be of the same hi!!h 
quality as thnt fl'om the l>hilippines because of a lack of experienc'ed 
\\'()I'\':CI'S in Centnd Amt'l'ica, The l1I:tehine-de(,()l'ticated fiber was 
fint'r, ga\'e gl'cater I'esistance to abrasion with ::-is twist (along the 

• ~t'f' ,,('diou in Ihl;:; [HIIle'tin 011 Thl' Qllality of (,putl'al AIII('l'ican AhaC':1 Fih!.'1' 
us AITp!'lNl by Yarh'l)', Lo("aliull ()C OI'O\\"lh, l'o;;iti(lI.1 ill 1'lant, :1I1(1)ll'lhv(l of 
1)1')'ill:':, p, ,I, ;wi! :iI"o ';l'l"liol1 <111 11111)\'0\1'1\ '1\'.-;tillg" ')ladlilll'S I"t)\' ~11H1)'illg 
('OI'(!:I!;\' IIn(\ OIIl('1" LOllg YI'g"l'luhl(' Fill"I':;, D. 38, 
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• 
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fiber), and gl'eater flex life; whereas the hngotan fibt'l' was coarser 
lmd stronger, r'l'ave greater resistance to Ilbrllsioil with SZ twist (IlCI'OSS 
the fiber). IUI( had greater knot strength, The greatel' fll'X life of the 
tnllchine-decorticated fibet, mlly be due to the finCl' textul'e, 

~il\('e the abrasion method used is not entirely free of flex the greatel' 
Iif(' of the, ma(,\line-cleaned fiber with the ~S twist nUl" also be asso­
ciated with finelwss, Till'se fihers also pack mOl'e c\os('I" and give a, 
smoothel' sUl'faee less subject to abmsioll, The greatel: strength of 
the h:l"otan-stl'ippcd fibl'r (':11\ be attribllted to its supl'l'ior sll'lIl'tIlI'e 
HIHLfl'~edoll1 :frolll injul'ies, The same pl'opel'ties may account for its 
gl'eater resistance to abrasion (8Z twist), but cOa l'sencss may be It 
ia('tOl', 

Xatural cellulose fibers havo It spiral structure in the cellllloso 
st.'ands, 01' fibl'ils, and lie ill a spiml around thl' IibeJ.' as sl\Own by tho 
X-I'IlY difl'l':IC'lioll paUel'lI, Till' sh'p»l'r thl' piteh of tl\(\ spiral, the 
stl'()ng('l' the fibl'r, Aba('a fibel's Ilrc in general stronger' and Illl\'e a 
lllOl'C' IHlI'allpl stl'lI('tll!'e than most hnnl tibe'l's IIS('(\ i'ol'\'ol'dugl', Sim­
iUIII'''' tIl(' fibl'I's f.'olll the l'l'l . .don of till' ::;hen'th used in II\(' tux)' and 
in the hagotan Illethod have ii bC'UC'I' stl'uC'i:ul'e and tll'(~ stTongl'\: than 
tIH)Sl' fl'OI1l the otlll'L' l'C'giol1s of the Il'a! sheath, The maehinc-C'leaned 
l.ibt'I.' (,OIllPBfl'OIll all parts of the slH'uth. and would bl' pxpeeted to be 
sOI\\('what 10\\'(\1' ill stt'ength than the more sell'etive hagolan-slTipped 
li\)t'I'" 

Till' rH;;padol'-t:ype dl'('o,tieating nmehines used in ('('nITal Amel'ica 
dalllage tll(' !ibN' to son\(' (~xtpnt. SOllie of thes(' Illaehin(ls injul'l'd 
tIll' fitlel' 11101'(\ thall Othl'I'8, Injul'ies ('onsist of cl'ushp(\ fiber strands 
wlll'I.'L' the in(\i\'idllal ('('lis ar(' sepamtecI, "-hen~ the damage was 
PI'0I101lIa'('(1. tl\(' fib('I' stl'l'llgth was l'PtlUC'NI. Indiealiolls are that: in 
g('J)('l'al il'\\, injuries should oCC'lIl' in propl'r1y a(\:illstNl IIIHl'hinl's, 
Till' injlll'jl'S al'l,' lIHlIalIy {'olllilll'd to tlt(' pnds of till' fibl'l'i\ and pl'Ob­
abh' e:lll;;(' mOl'p dil\iclIlty in pl'Ol'l'ssing than they do ill the reduction 
ill ~tl'l'l\gth or thl' linishl:d pl·odlll'l'. 

Tltpse data illdil'all' I hat althoul!h tIl(' difl'('I'l'IH'PS in fibl'I' stl'lwtlll'O 
ill the \'ariolls !,pgio!lS or fhp Il'Hf ;;hpath anll the dalllage :.;tlstnined 
in CHI'('[lIl1y adju;4t(\t! d('('ol-til'aling mal'hinl's nwy 1't'(llI('P tIl(' q\lality 
of the maehinl'-(\l'('ol'ticatl'll fibc'l.' to some l'x(('III', till' fibN' is still 
01' it high gm(\l', 1'h('y also in(\it-atl' that tIll' ~T('at(11' yields and ('eoll­
onl)' of man hOl,U'H ~I~ hntTl'sting and ('leaning the fibl'r by the machine 
llll'tholl eall be JlIstlfted. 

SV~i,,,,\HY 

Two vnl'ipties of abaea fibl'!' fl'OJ1'I Panama and six val'ietip;:;fl'om 
COBtn Hic'a \\'PI'(, ~in'n spl'('ial sampling ('onsiilC'I'ai'ion al1<l ('I(':lIwd 
by two difl'('I'('nl Illl,thods on ha~otnn find l'aspa<lol' Illll('h i liPS, 

Fill(,U(,::;::;, ;;tl'pngth, abl'nsion by SS (along Ill(' fibC'I') and ~Z (a('I'OSS 
thl' tibl'I'), f1l'X life. and knot stl't'n~ths Wel'(' dNc'l'Ininec1. 

Fihpl.' stTU('tUI'C was dt'tl'l'll\ined hr X-I'a,- method. 
~1a('hil1c danwge to !ibN' was ('vuiuajN1. ~ 
III g'('IlN'al till' l'asp:I(IOI'-(\l'('OI'tir'a tpd fillc'l' was fhll'1' nnd showed 

gTl'all:I' I'PHi;;tan('(' to abl'asioll (SS I\\'i;;t) and g'I'l'afl'l' fll'x lifl', 
'" Thl' hag(ltan,sll'ipJlPd til,wl' \\'H"; (,oal',,(,1' and sl l'ongPI' alld ::;llo\\'p(\ 
a gI.'P:tll'I' I'esi:;rancc lo abl'a:;ion (~Z t\\'h,it) aud a gl'eater kllOt 
stn'ngth, 
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The fiber-structure texture and lack of injuries can account for the 
gl'eater strength of the bugotan-stripped fiber. 

The gl"ellter yields by the machine method und economy of labor 
in hnrvesting justify the small reduction in quality of the machine­
cleaned fiber. 

IMPROVED TESTING MACHINES FOR STUDYING CORDAGE 
AND OTHER LONG VEGETAUU~ FIBERS 

By EAItL E, HEKKU;Y and LYLt: E, BESSLER' 

INTRODUCTIO:S 

The cordage industry untill'ecently had little cause for concern over 
the qUlllity of the fiber used. BefOt'e the last war the Philippine 
Islllnc1s furnished the United Stutes enou ....h good quality abaca .fiber 
for OUl' needs fOt· marine cOl'(lage and to a hn·ge, extent for rope, twine, 
and other domestic prodlh'ts as well. During the WIll' nnd even more 
in the cordage-hun~ry postwar period the quality of the abncn fiber 
l'ecei"ed .from the Philippine Islands declined nml the supply became 
inndequate, As It substitute the cordage industry used sisal for Ilbaca 
in certnin types of cordage. The possibility of even lower supplies 
makl'S it neceSSlll'V that we know 1IIore about the quality of the fiber 
use.<l so that one fibet· may be better substituted for anothel'. 

Studies of the properties of cordage fibers have been, until recently, 
confined ltn'gely to phY8ieal strength of fiber. These data W('l'e not too 
well defined Ot' eOl'l'elated with use ynlne. The National BurellU of 
Standnrds developed methods Ilnd instruments fOt, abrasiollund flex­
llre tests for both soft and hard fibers that were considered of vlllue 
in the ~"!n' emet'gene),. The ~ene~'lll .f)~'inciple ,of the l\ll~chines .b~lilt 
by Seluefer (10) has been mlllntallle( 1Il muclunes used m obbumng 
the datil t'eported here, Improvements have been made, however, in 
the workill~ p:\I'ts, und automatic: switches were installed to cut the 
machines off when 1\ yarn iailed. 

The modified Illllcliines have been used in routine testing in a study 
of varieties and of etrl'ets on fiber propel,ties of environmental concli­
tions dndn .... growth,1 MOt'e speeificlllly the machines 'have been used 
to obtnin pin'sieal data on how "lIt'ious luu'a and soft fibers react to 
long periods' of stomge and how tht')' vary with pt'ocessing methods, 
such as rettin~, degumming, :\11(1 deaning. They also have been used 
to study the time of hl~rvest or optimum age for the best fiber quality 
and methods of samphng, 

Preplll'lltion of the samples for testing in this study was very similar 
to thut descl'ibed by Schi('fer (10), AftN' careful Sllmp1in~~ t,h(' fihers 
wel'l' cut into IG-iueh ll'ngths und wei~hl'd into buncll('>s of 32:3 milli­
grams each. A twist of one turn per inch to form a yarn was given 
each bundle prior to mounting ill an especially designed .rack where the 

"1'he authorS wish l!ratl'full~' to acknowlpdge the mechunlcal nsslstnnce and 
gllitlance in milking the chunges nnt! iJn))I'O\'PlllPnts in lIU1t'hlne dl'sil,.'11 by the 
instl"llluent shop, nndl'1' the ilil'l'('tion of .1. F. :'01 nllins, in till' Di\'ision of :.loiL 
)lnulIg(,llIl'nt IIlId IlTlgatiOIl IIlId the Dh'i",illn of Fl'rtililwl' IIml ,\gl'icultlll'Ul Limt!. 

'See s(ldlon in this lJlIlI.('tin Oil 'r11(' Qllulity (If ('('nil'lll "1111'1'1('/111 Ahll('/1 Fiher 
liS AtTN'ted uy Ynrlety, Location of Growth, l'ositioll in Plant, lind :'oletholl of 
f)ryin~, p, 4. 
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bundles wel'cheld ill position to be glued to papel' sh'ips, For mount­


• ing on the abrnsion machine, a distance, of (j inches between the paller 
gl'ips was necessary to give the coned length of yllrn; whereas for 
flex life S inches was required, The crude yal:ns are spll(:ed about 
1 inch apart 011 the strips of puper. After gluing the fibel' bundles to 
the papel' stt'ips. !hepapel' is cut betwel.'n l'a('h bundle. lellying a slIIall 
tab glued to each end of the test specimens. and the tab is \)ullched 
(fig, 7) (01' mOllnting on the testing madlines, A mOl'(' dehulcd dis­
cllssion of the nH.\thods of preplIl'lltloll and lIIollnting of samples is 
given by Sehiefel' (10), 

In 01'<1('1.' that the fibel'-Stnmgth data might be reported in terlllS of 
tensile strength all instrument waS (ltwelopl'd to lIIeaSlIl'e the cross­
sectionlllare!ls of the VIII'IIS 01' fib('r bUlldles, The ('I'oss-sectiollalal:eas 
W('I'e mellslll'e<l by t1H~ i nst l'Ulllell! shown ill figure 8, -l\ slot (a) 0,04 
of nil inch in width was fittl'd with a plUllgl't (b) with which till' libel'S 
we1'(' pll('kl,(t to a gi\'l~1I density, The dellsity was detl'l'mined by 11 

spl'lng (r), ",hieh fOI'{,l'd the plungl.'l' into the slot:. The plunger could 
be JifH'd out of t.he slot 1'01: loading by a foot pednl (d), thus pet'mit­
ting till' use of both hands in handling tll(,. fibel'. Tlw height of the 
fih(>J' bllndl(, in the slot was I'ecol'ded hy mea ns of un Ames (lilll s (e), 
w\li('l1 was plll('('(1 011 a len'r (/)' The distnne(' from the fulcrum (g) 
to the' dial «') waS twiee that to til(' pillngel' (b), 

• 
The al'pu of I he l'l'OSS s('('1 iOIl of tIl(' \)lIn<lle. in S(\IIIII'e inches, was 

obtuinl'tl by multiplying the width 1 O,M of lin inC' I, by the height 
as read on the Ames dial. ]i'm' ('onyenil~ll('e of opl'l'alion, the instru­
ment was ((('signed so that the (','oss-sectional area eould be quickly 
obtained br addillg the Ill'ights of the bl\ndl(~ as read front the tlial II! 
ea('h end 0'1' the ips! sl)('{'illl('II, j\lst OlltRi(1l' the paper gl'ips, This wus 
made' possiblt, by IIlt1king tIl(' width of tlw gl'oov£' U fndol' or 4: and the 
levpl.'s fl'OlrI fuh'l'lllII to dial and flllcl'llln to sample a ratio of 2 to 1, 
I't'spN'tin'I\', 'I'll(' h('ight of t h~' blllld\(> Ht padl ('lid us I'pad from thl' 
dial was lIiultipliNI b)' ~.in th~' le\"l~I' systt'm, W!ll'1I udded t~ogetllel~ 
the\' W('J'(' NIHIII to th(, height (IIlWS tlt(, hl'l'adth of the yarn. slIlee the 
ot.hcl' dilllNlsion was O.{),~ or an inch, In this way the clliculations were 
Irl'('atl\' silllplifi('(l. 
b A 1l1oJlHmtal',\' lag in Tl'ading I:his illstl'ullwllt is due to the slow com­
PI'l'Rsiol1 of the fib(~I'; (':II'l' is tlwJ'dol'l' 1H'1'I'SSal'Y inll1aking the diallll'tl'l' 
nl('aRlIl'l'1I11'nts, The bt'st I'NHIIts a1'1.' obtai lied by h'tt illg one indi"idual 
milk\' all till' (\iall1('tl'I' lIIe:lSlIl'l'llll'nts so that thcpeniolllli elemellt is 
e] il1l inated, 

AUHASION 

.\.bl':lsi01l may be dl'finl'd as a repeated st,'ess action on the sudace 
of thl' tl'st spl'{'iIlll'n, H:unblll').!"l'l' (8) listed the following as lhe more 
dcsirable lH'OPI'I.'til's of ilia teJ'i a I subject to repeated stress: 

1, Low modulus of elasticity. 
2, Lal'ge illllllNliatl' elastk ddll'dion, 
:3, High ratio of Iwill1!lI',V to s(~l'ol1daJ'y creep. 
4, H.igh magnitude oflH'illml'Y creep, 

• ;), High \':ttl' of Pl'illl:lI',Y Cl'cep. 

• n, C', A1I1I':5 ('(tlllpall~', "'Illthlllll, ·lrjll;~, :\[(onlloll of hl'llntl nOIll(,S sll(l\11<1 not 
h(' "oll:;ll'u('I1 as lin I'IHhu':5\'1I11'111 iI,\' Ihl' Dl'llllI'llIu'nt of A;.: I' i('II it 111'1' of t h(' Ill'(I\lu('t, 
No lli:5('l'itll\lI11th)llIS iIlIJ'lIlll'!lUlI\} 110 111'('1\'1'1'11('1' ('itll Ill' l'X1II'I.'~Sl'li \II' illlllli!!ll. 
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FWLUE '.-I'lIl1l'h llsl'ti ill 1l101l1itillg" liller. • 
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• 
l!'H.l"It!·; :-',-1.Il";ll'lI111l'1l1' rut: IIH':t,';III'iIl~ till' ('I'II~~'~('\'li(lllal tln'a or yal'lIH lIHl'll ill 

ulJtail:ll1;:' tilll'!' dnla, 
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A STUDY OF 'rilE QUALITY OF ABACA }'lBER 

'1'0 l'esist destruction, the specimen must be capable of absorbing 
energy imparted to it upon stl'ess application and of releasing this 
eneL'gy upon remo\'lll of the st!'ess without the occurrence of failure. 
Fibel~ on fibl'r abrasion Rubj('ct to two different degrees of stress as 
made llse of by the SS twist (along the fiber) and the SZ twist (across 
the fiber) appears to have advantages for testing cordage fibel's, 

Abrasion tests were obtained on a modified Schiefer machine, figures 
f) and 10, '.rhe specimens of hand-made yarns were mounted on mov­
able bars (a and b) by means of two pins (0). As one bar (a) moved 
clown the other (0) movl'd up. and vice versa, A five pound weight 
(d) was suspended from tIll' other end of each yam by a similar pail' 
of pins onll flat metal strap (f), whit'h was connected to the weight by 
a wire cable (j), The metal strap was hel(l in position by a guide (g) 

FlOURI': lO,-l?Plll'1' half of nlll'n';ioll IlIlWliillP showin;.: ccccntr'ic mechanIsm Hnt! 
flbcl' mounting. 

nctinlted by the movement of the stmp and supported by ball bear­
ings <It) to avoid changes of load due to friction, The friction bear­
ings that guidl'd th(.'se straps in the Schiefel' machine wel'e L'eplaced in 
this model by ball bearin~s, The cables attached to the weights were 
IiIso gu idecl by pulleys (~) mounted on ball bearings (j). The pitch 
to the mountll1g plates (e) was made by incrensing the dinmeter of 
til(' bottom roller guide (i), whic'h gives a pitch inclined 41/:,!o to the 
vertical. A metal strip (lc) was placed on each side of the top rod to 
catch the mounting plate after the fiber bundle 01' yarn breaks, Below 
the weights a hinged plntfrJI'IIl (7) is connected j'O a micl'Oswiteh (11/.), 
which is in tUl'n connected to a mercury rehly in the box (n) of figure 
10. 'Vhl'n a fib(~r bundle breaks the wl'ig-ht hits the platform. closing 
the t'ir('uit: and shutting 0/1' the machirie, This refinement makes it 
possible to h:\\"e the mnclline l'ulllrillg when not att('nded, The number 
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of revolutions is recorded by the connter 9 (0) attached to the movable 
bar that activates the specimen. The machine is run until one of the 
two bundles of each pail' fuils. 'Vhen olle pail' is eliminated the 
number of rpw)lntions is recorded and the machine startl'<l again. 
This is l'epeated until all samples fail. New ones llIay be added as the 
clthers fail, thus keeping the maehine loaded at all times. 

FLBXURE 

Flexibility may be considered the al.Jility of n fiber to withstand re­
lwated bending 01' bowing without rupture. If till' fibel' is pliable the 
flex life will bl' high, and, ('Ol1\'cI'sely, if the fil.J(·I· is Htiff it: will be low. 
Shape and h~xture:tH well as the intel'nal struetUl'e of the fiber appeal' 
to be ImpOt'tallt ehal'acteristics in flexibility. 

The flt~xing muehine waS modified by adding n number ,of improve­
ments. The pl'itH'ipl('s and genet'al form of the Schiefet, machine (10) 
weI'e retainl'<l and the 1Il0~lifil'ation conHisted prinl'ipnlly in I'l'finl'­
ments of aetion. A il'ont ,:iew is shown in figme 11 and a side vit·\\' 
in figure 12. 'rhe thieknl'ss of the stationary bill' (a) was increased 
:i'rom one-quartl'1' inch to 1 in('h. The pulll'Ys (b) on whi('h thl' yarns 
a\'e f1l'xed (see figure 18 for detail) were each mounted on a shaft 
extending through the bar. The shaft was mounted on two sealed 
ball lwal'ings, one on each side of the bar. This eonstruction reduced 
the anglllal' todion lind ga\'e less friction in the f'amples. The lower 
bar was also enlarged to gi\'l' stahility and to support microswitches 
(fig. 13) fOI' each speciml'n. The specimen, or yarn, was mounted 
on two sets of hooks (e) as in the Schiefer machine. ,Yhen the yam 
breaks, the weight (r') falls and trips the microswitch, stopping the 
machine. The weig It (I) travels up and down along guides (g), 
which 11111st be kept :tlined and luhl'ieated with gmphite. FI'i('tion on 
the g'lIicles willincrl'llse the load on the yarn and cause a differential 
result bt'tW(,l'll positions on the maehine. 

The a<ldpd weight of the pads made it 11ecessary to ('olllltpl'bal:mee 
the machine to protect the motor and cut down vibration. A COllntel'­
baltlll(,l' \\'(·ight (7/), ('onneded to a bar (c) by means of a chain (i), 
equalizes the load 011 the motOl'. Thl' chain is I'lIn on two plIIIl'Ys 
mounted on ball bearings and co\'el'ed by the housing U). 

As in the abrasion machine the number of revolutions is l'econled 
hya c'outH(·1' ° (/"). TIll' mi('roswit('\ll's activate a relay in the box (l) 
mounted on the table. 

Both thl' abt'nsion and f1l'X mnchiul's are monnted on easters and 
powered by a nO-volt electric circuit. They are simple to operate 
and can be tUl'lll'd on :tnd allowed to run overnight 01' when the opera­
tors are bww at other wOlk 

The flex illncirine as designed gin's the best results on hard fibers 
snell as abat'll. sisal, and hl'll('(tllen and lIlay not be entirely sa.tisfactory 
£o\.· soft fib('I's sHch as flax and ht'lll p. 

In prepal'ing the samples fo\' mounting on the nbmsion and flex 
rnachinesit is 1l('(,PSSlll'Y to punch two holes in the paper tabs :rltlPd 
to the ends. This may bl' donl' I'ilpi(lly ancl easily, without changing 

• Pro(\uetillletl'I'. Dllr:tllt MUIlUI':WWrillg ('0" Milwllllk('p, 'Vis. See footnote S, 
p.3U. 
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the twist in the yarn, with the special punch developed for this pur­
po!;e (fi~, 7), The tubs can be punched and cut to the appropriute 
len~th simultaneously Or cun be punched aiteL' bein~ glued to the 
specimen, The pUllch is mounted on eithel' the abl'llsion- or the n(,X­
muchine stand so tllut it it', always available, H the I1re(,lIt tubs tu'e 
used, it is ne('e85111'Y to lISC, an e!;peciall~' designed 1':1('];: with pins to 
hold the tabs in pluee while glm'lllg thl'm to the spN'imen, 

TEST DATA 

1'~xall1ph'R of t]\(' I'esistan('(' to abl'asion and of f1l'X life of It nmnber 
of ('orcla~(' fibel's are ~i\'('nin table 11), Tlll'se clal;! \\'CI'(' obtaine<l on 
IlI(HlifiC'd BlII'l'lllI of Htandal'ds abl'llsion 11IHI flC'x 1I111('hill(,S as described 
ill this papel', The three hunt fibel's, abaeu, sisal, and sansedel'ilt, 
alld till' :;(H'alll'd Roft fibel', 1\:pllaf, \\'l'l'l' Ilta('hilll' d('l'OI'iic'ated frOll1 
~l'el'n plants; the flax was waiel' I'dtNl; and the millie decorticated 
~I'l'('n, (It'il'd. and then el\l'lIlkally dl'~UIIHlled, 

Thl' hard (jb('I's show val'intions in ai>l':IsiOIl fl'om 720 to ()3,S!)2 and 
fll'x lil'(, i'l'olll 1,271 to 5,fl!)7 l'e\'ollltiollS lwfol'l' I'll i1I1I'l', Thl' soft fib(ll'S 
show about till' sallie \'ariatiol1 in fll'x lif(" bllt the nlllllbl'I' of 1'l'\'olu­
tiOIlR. lHi to :!.Ii:l·~, I'l'(l'tirl'd 'fOI' fail\ll'l' \\'1'1'(' llIueh l('ss in nl(' easc of 
abmsion. Thl' flax and ramil' sllmples wel'e finN' than tIH'sansc,viel'ia. 
",hii'll in tlll'l1 was fil1l'1' than till' aha('a and sisal. Abrasion and 
f/exIII'C' data on tlH'S(' fUll'l''; 01' \'lll'ying- t('xhll'c give added infol'lllation 
TOt' n b(,ttC'1' understanding of their IISC v:due. 

TABLl~ 19,-Resisial1('eto abra8ion and ji('x life oj ml'iou.s cOl'da[Jefibers 
tested on modified machines 

Ahrasioll n'SiS~II~~:-I~I---
! (n·volutions to Flex life 

S:1I1Ipl(':; ! fnilure) {n·volu-Cluss if]ell tioll lind \'ariely 
,I tions to 

! failure) 
SS lwist SZ Iwist I 

,-..•.~ 

Number 
Hurd (Ieuf): 

s 72a 720 1,271 
10 1,3·1!) 1,472 l,7Sn~i~~t~~=-~ :::=-. =-. =~ ========;

~lIn::;('\'i('ria. _,"._. ___ ._ ...• , 10 2, 7R2 !l8,S\)2 fl, O!l7 
Soft (baRt): 

]\'('lIaL •• ~ _ .•.•• _._ ••• _ 8 2;jl 2. 25!l I. :i<i7I 

lelux" _. _ ." • • _ •• 20 40·1 2, (;8·1 ,1,024 
Hnlllie •• _~",. __ ,,,,,,,,, __ , (j I J(j 302 (j,322 

~---.-,... - ~ ~.---~--, ---. --~.,--...,....... --, -~ ... ~~"~ '-~'-" 

11' was found in tlH'sC Shl(lit'R that: l'ach I1l('thod and il1sl:l'lIl11l'nt IIll1St 
l)(' 1,t'fitH'd to tlH' point \\'1H'l'c <1i Il'l'I'(,I1('C8 in filJ('I's of the samc A'l'llel'al 
IH'OPl'I,t'i('s ('1111 b(' d('t'('{'tNl. It WIIS also 11('('l'SSal',Y to 111ak(' the metho(ls 
fll'xlble l'llough so that usablp· data ft'om wi(lely dift'l'I'cnt tn)('s of 
Hbl'I' conld be obtninNl. Thl' hal'(l ]('af fibers cannot be bent Rharply 
withont injury, \\'11l'I'l'as I'Ill' ilOI't bast fib('l's sll('h as flax fail IlHH'C 
hom alil'asioll of fib('I' Oil filll'I' than from fh'xing- in tlll' appal'l1ll1S 
uSl'd hel'e, A !:loft: silky fibel' that will bl'nd shal'ply docs not l'eeeive 

• 
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• 
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an adequate test in fl('x life bllt lI1ilY be accUl'att'ly evaluated in 
abrasioll. wht'I'e:lB a Btiff abaca HUN' ('an be m('nslll'ed Oil tilt' flex mu­
chine. uut is 1I0t nd('(luatel,V tt'stt'd in abl':\$ion, The alH'asioll testB nre 
not fl'e(~ of flex. silH'e. the bundles of yarns bend a little where they 
('on tact endl other, The low abmsioli-test valut'S fOl' stitf Hbl'rs al'e 
thel'efol'e il pOOl' index of the true abrasion resistan('e of the £iber. 

The impro"t'IIll'nts made in these lIla('hint's ob"iously im'l'pase tlH'ir 
t1sefulllt'SS, but the limitation fol' m('asul'ing abl':lsion and flex life 
Oil nil nntlll'al fibpI.'s is apparl'lIt, ..\ hl'ttt~l' llletlto(l of lIl('nsuring 
flexibility of soft Rbt'l'S and impI'ovl'd methods of measuI'illg abmsioll 
l'esistallt'e of hanl Ji be rs :11'(' nl'Nled, 

DISCLJSSION AND CONCLIJSIO:'<lS 

Reseal'('h to impl'o"e existing ul('thods and a search for new and 
bett('I' methods al'l' COHstallt aims of thl' fibcr tt'c'hllologists, .A study 
of fiber pI'opl'rtit's is IH'CPS!lill'Y in order to <1eterlll iIll' the use vnllle of 
tIw fib('r, A progl'al1lis ill prOg'ress to entlllate difl'erellces in filwous 
I'lIW rllat('I'ial. In ordt:.'l' to inl';lIl,t:.' tht:.' best possible chamdt:.'l'ization of 
tllt:.' fib('I'. tIl(' lIH'thods must b(, fll>xiblt:.' ellough to meet the needs for 
studying a large val'iet:)' of natul'lll fibers, 

J·'OI' vetter understanding and intel'})l'etatioll of tests on the abmsion 
and tl('xlIl'e mach i nes, SOllle l'l'Slllts on d i tl'('t'ellt types of tibel';;; are 
showl\ in Table 19, The abmsion l'esistan('e and flex life of a fibet' 
an' lIsunlly not it fUll('tioll of libt:.'r' strel1!!th but depend lar/!ely 011 
the type of £ibN'. on its shape, and on its texture (fineness), wld('h 
i:;in tUI'll partly influ('neNl by the kind of pro('essing, For' exalllpl('. the 
hal'd fih('I' sans('\'i('I'ia has gl'('ater flex life than ('oar'sel.' ahaea und 
si;:;aI fibt:.'I's. Likt:.'wis(', anHIl\g the soft bast libl'l's IillPnpss is Wl'at:est 
in I'Hmie amI least in kenaf, The flex life follows ill the same general 
ordel', Abl'asioll with tltp SZ h\"ist (a('I'OSS the fiher) for the hard 
libel'S .is eOl'l'elatt:.'d with fillel1('Sfl. For the soft fibel's. the fiber ha,"ing 
the lal'gl'st amount of enn'usting matel'inls gave the longest SZ 
abl'u;;;ion, C'h('mi('al degumming, with its tendt:.'IH'Y to de/!I'ade the 
fiber and fr'('e the finer fibel's. mukt:.'s the l'al1li(' nm(']l less I'esistant to 
SZ nbl'lu;ion..\bmsion ,with AS twist (ulong tIl(> lib('l') gives a greater 
alml<lill!! slll'faee !lnd, cons('qllently. eonsiderably more tension on 
tlH' fibel' bUlldle, 

FOI' the soft fib('l's. thel'e£ol'(" the pretreatment of the fiber plays 
an illlpol'tnnt pad in the extcnt to which th('Y "'ithstand physic-al treat­
nwut. Ramie, although it is one of tIll' strOl1!!l'st libel'S of the gl'onp, 
doC's not: stand lip too wellundel' the SS twist. be('ause ",hen t\w ex­
('t'C'di ngly Ii lie fibpI' b('gi IlS to bl'(,H k, !!reuter fl'i('t10n is dc\'eloped, 
which :;oon l'uptun's tTl(' fil)('I.' strnnds. R:C'naf. It green-processed fiber. 
high in (,1l('I'ustments and hl'ittIe and weak. clops not stand np Wl'll 

whpn ubm(\C'd with tin AS twist. Of tht:.' soft fibers. flax withstood 
the abl'asion tests b(,:-1t, lal'gel." be('ause it ,wns water'-I:ettecl, a pro('('ss 
whkh 1('a\'N; it flt'xible and soft with ypn' little dan~a!!e to tl1(' fi bC'1', 

FOI' tl1(' han1 Hbel's. thel'P was bettpI' ahr';lsion I'l'sishlll(,(, in th(' finer 
fiber, ('o:1l's(' fib('l' such as abaca and sisal are 110t subjed to HI'ess 
difl'pl'PIH'PS, as o!Jtnin('c\ b,' ('ham.dn!! from SZ to till' SS twist'. to the 
SHlIll' ('xt('lI! as tlwfin(,I' 'IitH'I'S, \\"1 iii'll bl'c'ak lip more I'padil,\' \\'h('l1 
.!!!'('at'pl' :-;tI.'P:'S is appliptL Xo appal'ent ('ol'l'('lation was found between 



50 TECHNICAL BULLE'l'IN 999, U. S. DEP1'. OF AGRICUL'l'UHE 

strength u1Hll'esistunce to abrasion aml tlex life. In m:\chine decorti ­
cation, liS used on hanl fibl'r. eOllsiderable dalllage may I'estllt: fl'OIll 
illlpl'opel' atijllstllH'nt of the IIIH('hines. These tll'C factors that am 
hard to evaluate ill It study of this kind. 

SU~UIARY 

A lIIethod and an inslt'III\l('nt for Illl'asUl'ing the cross-sect:ionnl area 
of bundles of fibers we!'e. developed, 

The Ilbrasioll machine dl'StTibed by Sehiefer WI~S modifipd and a 
switeh wuS added to ('ut t.he maehine off when a bundle failed. 

The flexure machine dl'sel'ibl'() by t;ehief('l' was also modified und 
microswitches wem installed to cut the machine off when a bundle 
failed. 

A puneh was dlwelopl'd to pl'epare Ow test speC'illlel1S for mounting 
on th~ testing ma('hines. 

Data from six sa III pll's of fibl'l', Ihl'l'e of htll'd fibN' and three of soft 
tiber, obtained on the impl'O\'ed insi:l'llIlIents, are 1'('podNI. 

ABACA FlllKR FHOM CENTUAIJ AMEH leA AND THE 

PHILIPPI'~E ISLANDS 


GENEIlAI, IhCKGI10L':\'\) 

Prior to the last war eSHl~ntially all of thl' abaea fibl'I' of COl1lmel'e{'. 
(,Manila hemp) wal:; pl'oducell in the Philippine LHlundl:;, The War 
madl' ('Ollllll(' I't'i a I pJa nti ngs ne('{'ssary in foul' Centm I A nWl'ieH n ('01111­

tril's-Panama, Costa Uiea, Hondul'Hs, and Guatl'lIIala (3), The 
SCUL'city and highlWicl' of auaea fiber and the ql1estion of ownership 
oflandi\flllll'dia(l'ly after the war rl'sl1lted in OVl'r hal'Y(.'sting of 
sOllie Philippine plantings (,5), DivE;'I'sifieaJion of ugrit'ultl1l'c in the 
Philippine Lslands may n'dm'e. the a('n'agl' of fibel' plants still fllrther, 
pllI'tielllarl,r in thn Da \'ao a rl'a, wlll'l'e h igh-ql1al ity fibel' was prodl1eed 
III lill'l!e quantiti{'s bdol'e the war, Sim'e labor costs W('I'e greater in 
('1'1111';11 An1l't'i('a thall in thn ]>hilippilles, new metho(ls of ('ultl1l'e, 
hal'\'l'sting. d{'('ol'tieution, and drying th{' Hbl'I' Wl'I'e d{'\'l'lopl'd O~, 9),11 
l?ol' {'xall1pl('.in (\'ntl'al Anwl'iea thl' so-ealle\l fa hie abata siC-illS were 
cut into 4- to (i-foot SN'lions. and th(' d{'('orticating nlaehill('s ('x(t'adl'd 
fibH from all pOI't:iolls of Ihe lear slll'aths rather than fl'olH til\' dorsal 
sid,· onl" (the podion l'l'IIIO\'ed in tuxying) as iH the pt'adice in the 
Philippine IslnlHls, TIl\' l'aspllllol'-i:."lw dl'tOl'tieat'illg tnaehines I1sed 
in Cl'lItra I AIIH'I'iea ext meiNI a h ighl'l' IWr('pntage of filiI' I' fl'om tIll' 
plant than is l'lIstomal.'), by tIll' hand lllethOll IIl:;Nl in tIll' l'hilippinps, 

('pntrld AIl1Pl'iean fib!'I' prot1l1dion is a Ill'\\' indl1Htl'y and pl'('spnt:; 
some diflielllt probl1'IlIS. pUI'li(,lIlad,\' wlll'n compa.l'isOIl of 1111' fibl'l' 
with that from (hl' Philippines is desimbll', 

"~l'l' also the' following !;('('tionii of thi:; lllllll'tin: 
'1'11\' QlIlllity of ('('1111':11 .\ 11I('l'i('1I n ,\ ha!':1 F'ih('r IIR ,\ tTl'rofell h~' Va l'il'l.", 1.0('11­

til)lllJf f:l'OlIth.I'OHilillll ill 1'1:1111. IInti ~I .. thod of Dr,"illl!, (1.'1. 
A :;llItly 01' :\ll'thotiH !If VIl'lllrillg' ('1'1111':11 AIIII'!'il':II' .\IJIWII FilII'l', )I. :!S, 

• 

• 
. 
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Saleeb\' ([) sum'estell II lllCthod of "l'adin" Centml American fiber ' J" ~'=' 	 eo-, 
that takes into eOllsidel'lltioll ('0101' lind (h~gree of cleanliness, His 
gl:ades were as follows: 

1. Excellent white to ('l'eam-colored or ochre fibel', brushed. Excel­
lent white to cream-(,olored Ol' oehel: fibel', unbrushed, 

2. Strellky fibel', b1'llsll('d, SII'('aky fiber, unllL'llshed. 
3. BI'owlI 01' hig-hly ('olol'ed fiber, bl·ushed. Bl'Own 01' highly colored 

£11)('r, unbl'llshell. 
The l\nb"u:;h(>(( fiber was that dll('oL'tic'ated and dried withollt further 

trelltnwnt. wh('I'eas the brushed libel' re('eived It blll'llishing treatl1l('nt 
aft (>i' paHsing thl'oug-h the dryer. Later, the madline-<ieeol'til'ated fiber 
in ('e,ntral ArnC>l'ica was se,Pal'ated into foul' .g-mlies. ';l'his gl'aliing 
Iws PI'o\'('d to bp 1110l'e p1'tl('t)(,Hll:han that used rn marketIng the hand. 
~ll'ipped Philippine fib(>l'. . 

)fol'(> 1'('('('11 t.Iy the- Ofliel' of Production of till' Ueeonstl'uC'tion Fi na nee 
('Ol'pol'lltion haH estnblisll('d 11(1\\' stanclanls for g-mding Centl'lll Amer­
il'llIl aba('a. 

The fi\'(~ ]H'ineiplll grades (Re\~ision No.2, Dee. 17, 1948) are us 
follows: 

1. SIIII('l'lol': ('0101', -vcry Iigllt iY(lI'Y to dull white; lengtll, usuully 1I00'IIIUI; 
l'lpllO i II;;. goo!"!. 

!!. ('11'111': ('01(11', dull 11'1111(" to i\'(II'.I· IInll ligllt Ol'IIt'I', S()I1IPt.iIlIl'S witll n ""I'Y 
Iigllt gl:\'('11 01' ~'plloll' tillg'l'; It'ngllt, \li'!IHllI~' lIill'lIl:ll ; ('1(':1 lIing, good. 

3. Goo/l: ('0101', light (wilpl' to iI'OIT, 811111('lillll'S willi 1\ \,l'I'~' light 1,;1'(>(>11 ot· 
Yl'Jlow tingl': I('ng-III, 1I1'1I:lIly 1101'111111; ('I\':IlIillg, gooll. 

.1. Stl'Pllky: ('OIIW, IlJiXI'!I light II('IIPI' Illltl/or Iig-Itt gl'CCIl, !lull plII'Jlll', 01' r('<I; 
It.'ngtlt, 	1'II0l't to nOl:lllal: Cl\'llIIillg, gOOd. 

ii, nrowlI: ('0101', lIIiXp!l dillg,\' to light nml (lark hrown or rc!l; ICllgt.h, shol·t; 
('1p:1 nill,1:, fail". 

TIl!' ('0101' of til(> dC'('ol'ti('ai('d aba('a dC'pl'lHls largely on the lo<.'a­
tion of the shl'ath from whi('h t:hl' £111('1' is C'xtl'aded and mll~es fmlll 
dark brown in till' Ollt('l' sll('atlu; to whitt, in the inlWl'll1ost: sheaths. 

TIll' str.'C'aky and OC'ill'I' fibc.·J's W(~l'e found I~ on the aV(,I'ag-l' to b(' 
str·ong-(>st. thl' Iwowll IIIl!1 ('I'C'anl-('o]oJ'NI £11)('1'8 intl'rll1ediatl>, and the 
whit(' fibl'l' lll'lll' the ('(>nt('l' of th(' plant till' \\'('akest. Th(~ fiJWI' 
stlNlgth ilH'l'('usl'd IlpwHl'(l from th(' bast' of the plant for II short 
<1i;.Han('(,' and th(,1l d('('I'('ased towal'(]s the top. In shol'l', stllnted plants 
lI1l'n' was \"PI'Y littll' of th(' sll'ong- fibpI', bllt. ill tIl(> tall, wl'lI-de\,ploJwd 
plants tlu'l'(' waH a P"('))011(l£'I'all('(' of strong- fiI)('I'. Little 01' nO diffl'I'­
(,11('l' wa~ fOllnd ht'l\\'('('ll tlll' fibpI' dried by nil' maehine method and 
that dl'ie(] in till' SUII. 

In a stud,' of 1l1('tho<lH of c-l('nning- 13 01(' hngotan-stl'ipped fiber 
was gtToIH!£'I.:thnll thl' llwehinp-d('t'OI'tital'l'd Iibl'I'. Tlw (liffl'I'l'II('('S \\'l're 
uitl'iblllC'('1 (a) to difl'pl'£'IlCCS ill fin(' StTUt'tlll\' of thl' Iibt'l' as shown 
by X-rays alld l b) to injuI'ies to til(> £1bl'I' by III(' I'aspadol,-type ma­
ehiIH'. In !!l'Ill'l'al the sh'png-th of the nUll'hine-pI'olilleed £11)p1' was 
S0l11l'Whilt l(m'C'I' thiln that pl'()(hl('NI from :,;ilililal' plant::; by the hngo­
tan l11C'thod. The yield of fibl'l' from the ma('hine method was £rom 

'C S(>t, ,;('<'Iioll in tlli;; hllilprin (Ill Til!' QIlIIlito\" of ('1'1111'111 AIIl('I'i(,lln.AhllclI Fillel' 
as AtTt'('tp(l h.I' \'nl'iptr, LO\'lItioll of Ol'OlI'tll. I'o:<itioll ill [,IIInt. IIIHI Mt>nlod of 
Ilryin.!!. P.-I. 

J3 Sl'P S('!'tillll ill tllis hlllil'till 011 A Htlltly of Jlt'tllt)(l;; of ('I\'l1l1ll1g (\'IIt1'1I1 AIIl(>I'j ­
('1111 .\h:H'H b'lhi'l" (I. :!:-I. 
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o:\~-thil'd morc to approximafely twice as IIIllch as that obtained from 
the.hagotllll methoil. 

The studiesrepOl'tt'Cl lH.'I'e "'l'l'e conducted in order to compare the 
physical pl'Opel'ti('s of the C('ntml Amel'ican abaca. with those ob­
tained from the Philippine fiber. Samples were taken from Philip­
pine fibet, l'eet'iYed before and since th(' war and from Central Amer­
lClln fibet' during' and immediately after the Will'. The samples from 
wllr-time proc1uetion were taken before the gl'lldin~ system was ill­
nU~llrated. The ('entl'lll Allll'riC'an abaca fibel' was ~raded as to color 
nnd c1ellnliness according to Saleeby~s method (9). 

MATERIALS AND ~h;TlIODS 

Abaca is one of the stt'ollgest fibers known in commerce. Like nIl 
natlll'lll fibl'l's, it varies in stl'\~ngth and other properties with origin, 
pl'ocessing h'eatm('nt. and age after harvest. It was not fellsible t.o 
obtain slullpies II'OIll C('ntml Americll Ilnd the J>hilippines that were 
frl'own and cleanl'd in the same way nOr wnsit possible to know the 
date of hlll'vest of all the samples. l~he Philippine fiber samples were 
flll'nished by the Boston N:md Shipyard, Boston. )la!;s" along with 
sample Ll F from Centml Ameri<':l. ,[,11('Y are listed by grade and 
SOllie of them may be identified by location of g'rowth. The Central 
AmeriClln samples were obtained by the senior author at the plantations 
(:3) with the ('oopemtioll of the Reconstruction Finance Corpomtion 
and the {Tnitl'd lj'ruit Company, 

The methods mwd in obtaining the data have been described else­
whel'e (10) Y The results giveil here represent averages of 10 or 
mOl'e obsl'rvations for each test. Approximately JOinclividual tests 
were made on most of the sumples. 

Knot· ;.;tr('n!!ths and fin(,IlPS;; were not c\('terminl'd for the stllnph's 
obtained fl'on) prewar stoC'ks. 

llEscr,Ts 

On tIlP avera~e. pI'l'wal' Philippinl' abaC'll fib!'I' waS found to be· about 
Hi IWI'C'('nl stmilfr!,l' than thl' Cl'ntl'lll American fibl'l: f'r.oduet'd during 
Wodd Wal' 11 (table :W). Individual samples of the Cpnil'lll Aml'I'­
ie;lll fibN' Irom Panama and Costa Riea were stronger, however, 
thiln the sumple of ~rade 1 Philippine fibel' from tIle prewar produc­
tion. Thl' different samples within tht, same ~rac1e v:tril'd appre­
ciably in physieal properties; c'onsequl'ntly tIl(' "alues given in this 
papel' should be considered for the partieular sample tested rather 
than as representative of the grade 01' type.of fiber. 

Thl'. resistanee to abrasion waS greater for the SZ twist. (ac:l·oS., 
the fibl'l'). than fol' the SS twist (along the fiber). fOl' both types of 
fibel'. The vnllles obtninl'd ill the abrasion tests vaJ'ipd widl'lv fl'Olll 
sample to sample in each lot. 'rhe same was tl'lle fOl' the flex life. 
bllt there waS a tn'ndcor the samples with fim' fiber t.o hnve a greater 
flt'x life than thos(~ with ('oan;(' libel'. 

Salllples ('o\lN'ted Il'om postwar pl'Oduetion both in the Philippines 
and Cl'ntml Alllerica vttL'ied "'iclelyin s~rength and othl'l' pI'operties. 

,. ~l'(' [\1;;0 H'('tiOI1 ill till:" h\ll1etin Oil TIl111I'm'pt"] 'L'p:"tillg )lHehlllPs for StlHly­
iug ('Ol"tlnge Hnd Olhet' Long '-egetabk' Fibers, p. 38. . 

• 

• 

• 
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but in general the Philippine fiber WIlS superior to the Central Amer­
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iCIl~l. Samples from the vat'ious grades of brushed uncI unbrushed 
fiber pt'odu<:ed in Panama since- the WIll' (tables 21 and 22) show 
stronger fibel' than the postwar Philippine samples (table 23). Some 
of the Centl'lll Amel'iclln samples were lower in strength, however, 
than the better samples of postwar PhjJippine fiber. 

'l'AIlLE 20,-Fiber stren[Jth, 'resistance to abrasion and flex life oj 6 
smnples oj Central .American and S grades oj Philippine abaca 
fiber I 

I Fibllr Abrasion resist­
strength ~nce (rev?lu- F,le)( 

Sample (pounds. lIOns to failure) hfe 
number per '.. - (revolu-Place of growth Orade 

SqUIHl' SS SZ llO!IS to
ineh) flulure)

twist twist 
,-_." ---. 
! I

Punall1a ______ • _____ ~ ________ ·109, 663 I4,010 12, U31 852 . Guutemahl________ . _____ • __ SU,732 . 1,389 2,156 1,041
Gostu Ricll (Good • _______ , 99,388 1 7::22 1, 798 535 

Hope), . j'Honduras __________ l_. __ . __ i 72,893 1,374 4,412 312 
Central Aml·ricu_____ , Averuge SO,9·W. 465 745
Philippines ____ . ____ I~ .•.• 103, ·155: .l1U I 2, 576 597
Philippines_ .. _______ L __ 02,500 ; 2,421 2,670 I 623 
Philippirll's ••• ____ .' .1 1_____ 119,541 i 1,097 1,890 I 864 

......-.~,.-,- .. - .. ' .......-.--_____•. __.• _ ..•.~______...l___ 


1 Centrlll Allleril:an samples produced during World War II, those from the 
Philippilles before the war. 

'l'AI3LE 21.-fi'iber strength, l'e8i,~l(UlCe to abrasion, and flex life oj S 
wades oj ma(,/!.inl'-decorlicated abaca fiber from tlte Clwn[Juinola 
Valley, Panamc£, 10.',G crop 

I IResiiltance to Fine-
Fiber }\:not IIbrnsion (rev- l1essFlex

sln'n~th slren~thl oluti.ons to (num­life(1,000 (1,000; faIlure) ber of (revo-Fiber grndcs Jlounds pounds ... fiberslutionsper per pertosquare square stand-SS j SZ failure)inch) inch) anItwist twist bundle I) 
.---.--- I

First elass brushed, excel­lent ~rnd{)_. ___________ 100.3 1\).0 556 1,806 7191 20 
First class unbrushed, ex­cellent, ~rnde __________ !} l. G 17,0 1,270 1,104 707 20 
I3rushed, streaky grade___ 74. (i 21. 7 I, .!4~ I ·178 . 1,207 26 
rnbruslwd, ~trellky grade_ 5!), (i 15. S a4a , 1,21)3 1 76.3 23 
Un.shed, browlI gr'ude . ., 67. S lU.3 ?O!l i 557 4U\) 23 
l'nbrushcd, hrown grnde ..; Uol.5 20. 0 I, aO,1 I 225 : 1,052 I 2{j 

I 
I 15 inches long und weighing 325 milligrnms. 
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'l'A'BLE 22.-Fiber stre~/gth, l'es'ist,,,:i!ce to abmsion, and fl.ex life of 3 

[,tades oj hagotan-stnpped abaca jiber jrom the Changwuwla Valley, 

Panama, 1946 crop • 


Resistance to Fine-
Fiber Knot nessabrasion (rey-

Flexolutions to 
(1,000 (1,000 failure) life bel' of 

strength strength (num­
(revo-Fiber grades pounds pounds fiberslutionsper PCI' PCI'tosquare square stand-SS I SZ failure)ineh) ineh) arcltwist twist bundle I) 

. ---
Brown__________________ 75. 3 17.0 672 646 983 19
Streaky___________ --____ 77.8 18.2 415 778 706 16
White __________________ 69. 1 16.9 584 1, 2\)4 ·156 2o 

I 15 inches long lind weighing 325 milligrams. 


'l'AlH,g 23.-li'iber 8tl'enyth, 'resistance to abrasion, and flex life of 9 

grades oj abac(£jibeJ'jrom tILe Philippine islands, lJOStW(U'l)rocLuction 1 


,. 

Resistance to Fine-
Fiber Knot abrasion (rev- ness 

strength strength olutions to Flex (num­
(1,000 (1,000 failure) life bel' of (revo-Fiber grades paulich; pounds fibers 

~----..........--.,~ 
 lutions 
PCI" per per 

i square square to stand_SS SZ failure) •inch) inch) nrdtwist twist bundle 2) 

Da/CRe/G Davao______ - 52.1 13.5 332 I, 132 225 29 

I T/FEA/I Tabaco N.
Albny ________ • _______ 77.2 20.4 765 1,46(j 1,005 47 

H Da/KC/IT Davao______ 77. 2 23. 1 I, 180 784 655 22 

K Da/CRC/K Davao_____ 75.8 18.5 331) 636 Ci67 25 

I DII/KC/I Davao _______ 77.0 19.6 420 4\)3 516 28 

S2 Da/KC/82 Davao ______ 76.2 U. 6 297 1,071 729 25 

F TOIl?KA/F Tiagnoll
S. CII,m _______________ 81.2 22.8 395 4,964 866 50 

J 1 Da/(~RC/JI Dayao_____ 74.8 16.5 768 1, ll8 760 37 

J 2 MD'MAC/J2 Dayao___ 77. 7 18.7 876 1,076 4!)2 22 


i I 


I This fiber was presumably hand cleaned. 

2 15 inches 10llg and weighing 325 milligrams. 


The light fiber designated "excellent grade" was strongest among 
the machine-cleaned samples, whereas the streaky fiber ,,,as strongest 
among the samples from Panama cleaned by the hagotan method 
(tables 21 and 22). In general the hugbtlln-stripped fiber frol11 
Central America was about equal in strength to the fiber from the 
Philippine Islands. The machine-cleaned snmple from Pa1lluna was 
above ilvemge strength for' fiber prodm'ed in l'ither area and would • 
appeal' to represent mOJ'c !leady the type of nber harvested ill the 
Philippines before the war. 
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A STUDY OF 'l'HE QUALITY 01<' ABACA FIBl<JR 

Generally the knot streJlgths were closely related to the fiber 
!;trengths. but the brushed streaky grade mentioned in table 21 and 
grades lfand S~ from Davao (table :23) showed greater knot strength 
011111 expected from their fiber strengths. 

The data in table 21 indicate that the finer the fiber from Panama 
(numbCl' or stl'llllds per bundle) the grellter the resiStance to ubl'llsion 
with the SS twist and the greuter the flex life. Conversely, the 
courser the flber the greater the resistance to abrasion with the SZ 
twist. The Panall1ll fiuer is lllUCh coarser in texture and shows less 
val'iiltion in physicu I Pl'oPN'ties than tho Philippine fiber (table 23). 

The Phi Iippine fl be t' had a tendency to give greater resistance 
to abt'asion with the ::is twist in the cOurser fibers, The finer fiber 
gltve gl.'l'ai:eI' resistunce to llbrasion with the SZ twist. In geneml, 
howevcr, the finel' the Philippine fibel~ the greater the Hex life, 

DISCUSSION ,\ND CONCLUSIONS 

The filll'l' si:rengths or the pn'Wlll' Philippine fibel' testl'd were on 
t Ill' It vemg(' gl'eutel' than those or the Centra I Alllerican abaca fiber. 
The sll'l'ngths of the postwar samples 11'0m tlll' two )Ol:atiom,; arc 
neady tIll' SIll lie. Othe)' studies J;; indieated that the hagotan­
striPPl-ti fib('l' f1'01l1 silJlilar plants was usually stronger than the 
mal'hinc-dl'('oltieate(\ fibl'l\ The Philippine fiber llsed in these tests 
was no doubt hand-stripped Hue I', particularly that from the postwar 
pl'oductioll and shoul<1 bl' Nlulll to or Letter than the hagotan-stripped 
fiber trom the same type of phnt. 

An eal'lil'l' study 10 showed that tall plants gL'own under :full shade 
IH'oduC'ed stl'Ongel' fibe), than stunted plants :frol11 overharvested fields. 
The sal1lples of l l hilippine fiuer IULl'vestecl before the WIll' seem to 
l'epresent the uettel' types of growth. whereas the fiber harvestedllfter 
the wal' may have ueen adversely affeeted by the overharvesting 
practiced thell ill nlost an-as of the Philippines. If the low "!llues 
outained from l'url'ent Slllllpll'S of the l">hi1ippine fiber is due to over­
hnl'\'esting, the Centml ,\lJIel'ican fiber, although cleaned by the 
l'aSpadOl' 'll1aehille, liMY, even under present hnrvesting conditions be 
Nlsl'ntially equal 01' pe'L'lmps snpel'ior to that being received :from the 
Phil.ippin('s. 

If a supply of ullusually strong fiber is needed :for specific pm'poses 
it llIay be obtained from' ('entml Anwl'iC'a by segl'('gnting the lower 
sections of the plant from the top secrions. If the best quality of 
libel' is desil'l-d care must be exercised in growing the plants and 
cIt-anillg thl' fiber in both Ilreas. 

The bl'llsll('<1 fib(')' fl'om each gmde was stronger than the unbrushed, 
but no ('onsistC'llt l'elatiol1ships existed between the other properties 
and the bl'llshing tl'eatmellt:. III general, thefilH'l' the libel' is the 
greater is the flex life~ and vice versa. Additional data, will be 
required befol'e relationships can be established between the other 
fiber propel,ties. 

,. See section in this hlll\ptill 011 A Study of :\IenlOds of Oleaning Central 
AlllPl'ican A1JlH'1l l~ih('I', p, 28, 

I" Sp(' >'l'dion in this blllJptill (In '1'1w Qlllllit~' of ('elltl'lll American Abaca Fiber 
as Aff('('tl'(i h~' VUl'il't,", L()('Hli()n of (;I'lIwth, 1'1Iliith!ll ill Plant, Hlld .i\[eth{l(l of 
Drying, 11, 4. 
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