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PREFACE 

A ,eJrmnplai.1m- col 1 (:ctinj p r attune ill Z illldbwe wl:i IdtiChed Joint ly by thr. 
In tl efat. Ioi a I oa0l d I Or I' all L tnt t I Ct" !;ource!; ( I HISIt ) I Reii 'IrCh and 
Spec IaIi I mit OntOI ck!; ( lwO!( ciic tnd thhet nak!Zltt014-11 Cr op1!. ltV.oeath Illit itUtf to1
ULni! ;vI - At d tl eLIL'!;(I CH I!;AT) dut i'll Api II .IIIly 138 . Ini tOta1 . 2.068 
!; lnampo -I j:q'I, ::; w-l~ ,. obt aciflwd. !;ltl ILll IeI 1 I lt1 1Ull , :; jh I I llllni 
i l I- t. 1 11tII t ,l t t I l ,ttIiw'!, they w It- ey ' li (-(I I - (ItleF dr o 

- .t adl I .I I d':.'le I Ij!eI ~ .jei UIdI ,ir)q -41 thI -vilI (1at' ion (Itad. dtIeI 
pt 'v e III ti ll lt-ii It 1:; h)1,1 t Iladt t i:; will e l iet;c .o"Lop Itj'ive Irt b-i,IIt t.t) t:t 'I II:!;iel ,I it(ie; we ' l le-t ed IL
d'letitt(. Ev'l I lt l|,Il i I 't Iin't1-W i'ii.. i-l. .' leciI i' they alle-d 

, .
t-, ~ ,:r . 1-:l~d',,1 t,'l I i,-d:,,-1t r:, IIi|lld l , i~|;;lll'rlll'll11I ~ J
 

h*- -I h.'"t h'Ii it i1,I Idtt(:l IZ.? t (,I -t 'p- 1|i I : ;111 I Itl Z 1tlibd wl, wdn 
1'.l,. I.:..... , tt :li.e.. liIII etI(: t vi tel by lD1 . P111 lip th l u ,sIt.DlIte-C t,u II( 'll . I<. . ;~ ll: ,) ;~ l l 11;;l(!C( 11~. R & !;! , DIl . J .T . W lI I I ( II , I ': L ) , 

litt ,iiiIaw . A. F. At t-i , IlilHP(; 1ield (t l le-I'!t l t( 1 At I itri. Mi,.I jf HRob 
-''i-l . , I q ljiit...] ij t: 1 t.t .lte ( '511), diL Ite l lt. L.R . IIt)unt!, PtroJect. 

N inp, i , I It InN: lIe- 1 itlid I P 1tt1 1111. Mdt )Ojit!; iidt lii ddt .) pfot diijt(td cie litien 
1v li',ti:t' ht. tjll ;ttt. Ml . I.%. MuziI, Millet leledel , 12131, was 

tI |I; yl I'JVi -,t I'1 h lh, !Xe ItkI:.;e til i:;!l;t:;tLd ill V() OLd In tILe data. 

:.-it ,- ' '1 I I , I tlwlit mdl Mi . V itt rit (,w, Ii i lttbd k &' ;t; weti c ilvolved tin 
I I.1 1t 1I I lI0 'ItjInTIj1:; itd tl 11 2. Mt . . 0. Koldiinit , IAO l iplrsentdt ive In 

4IttdWb.t4/. Iljl I1I'DI,, iid li c tpt(tvlidled a:i;,I it i e . Thdnks are il:;o due to I)r
M11. i t l i.l. ledl , Mi . K.I'. Pl'tl:dIld RdrO, ;(ntiior .n 1riltotdnist, artn(C. 
1ii Ii I (It(Iy , Vtf-;,!, I Anniti i Itt t' , tt Ic : ie;v O ir cc:;i WtIt ICI1ISAT, fo-
Iit Itr h'i1, . or(tp. tWin (A|nI It d') I:; Ir ateVfLtl Ito ICR ISAT arid IHIGH for 
tIippe t 11 'l. :;t-bbat tjI . Itvi t ly. tlhaln:k- ir due to MI nsEde lvIIrie and Mr. D. 

Vlii Ii, I, I tp 1nt Ite' ilIeI ; Cr i 1>Lt 

N. 	 PUH'I'II I AN I TI'Y 
IIw1190Ifteadquda tet; 

Holne
 

http:4IttdWb.t4
http:eJrmnplai.1m


GERMI'LA' 4 COLL.FCT ION 

bui in', AIr II .I uly 1982, t erFlat I orl I hoa I oiu It I I o- lant nene t i C I eSOurCes 
I lll<J) L h,! (r-' op ir eed I rij I Il', t i1 utit (Cli I) of the Resealrch and Specialist

3ervIc: I H&!;!; ) ArId the t I ItILU iadt Ij I CI cp. Rt:3ea rch Ln;t It ute of the semi-Ar it 
lI op Ir-. I i I :,lu I Atnlch+id a -1 p fiiiaj,1l I ,,r I :, :t lilJ i ois L it major crops in 
ZIil'atw,: . 'I. tIr I :ri, e e'j n c:t; i:;tted of M:c . Jante Toll (ItIrGUR ) , Mr. Vincent 
(Jwtt I al : lii,, lit'.; Mi . I ' I if'rwIR irid Ir . !;. Appa i au ( ICRISAT). 

'I tp! I I : , I , t I / , r'irdlltn.r I I I d :a, fIn t hel -olilit I y . 'Ihey are individually 
,iir,l, dI Iff .1 11 1 t fy ill '. i,' $-,rill 'IIi.it lonr d I!:n ity. Neard ly 75% of the 

''IrUtArir -I"L i:,l i I ,,I ', t d ill fiIat tit al I el tori; IV '1110 V whtre u_ the rdirifall is 
,Itfill t,)( Ihlt rold tr I It I" . lvelrI IIr I I t ,. at imnerI aIe eriga-j d in dry land 

11t ill I I I I til.e Cc'Iir litif l IreI thLAt t adI t lon-lI CIOpf are -ti ll giown 
,rri t i.Ie!. I e, r eIt; 1i ft, i 1i, d IveI'-;I Ly. Hence. e, mpha5 Is Wcs on 

Ie t i,r i tmlt f.,irIniiri I alI C I . 'Iehe t ea:I tr avel led extenisilvely and 
,, l I +,' .- i i :11 IM t;I ,I tfit(' ITUifr , I A11 c'W;:f . , illll n' 2 ,086 amples ot 511 

-. 1 <' 1 t. , ( '1 ,o I . P') i.f ) . 

Witi I " , Il 1 tI rll', j l ,itillt frii abouit the -;irmple'; Won iJatheted usinUJ standard 
,I I- t Iii 'fi a 'i c i[t mio d,-vt(.,ped ty I il(AR EWiI h 5 a. .5rITple corresponding
 
,<I It.- I I l, I1' +ri whr'f I ; recorded the col ;c-:Ilon riimber 
 . c1op. daL of 

fe-I fI. l, &l!. I lj't.tol' of :;tite And lciop !;,Amrple, and other obseLvations. They 
,11 V frv,I,Ife t H-. ;:; ItlaI a e ICH'I';A''. fd'tarichel i, Indla and IliPGR, Rome. 

'It.e raP of I At I .iI Ili fill, I!Wi le' I ly i IteI(-r est: d in the exact location from
 
Wtle I' a !;dillij'pIv 
 We!, -II t! 'nti . I t! a t'; U ilId ue!;. Keeping the user's needs in 
i[tri . !; ,et ',f I I 1,,j:!;,oi t ife I: lj'toi- was ident if led and tabulated. 

ri ZInrIfiw,. the Impr t int .,cod c, oj:; are maize ( 98t(),675 ha), pearl millet
 
( ,1 .144 thaI, r',Iqhtim ( tlt, IPl) harI La d f inget- ril Ilet (119,495 
 ha) in that order 

T'l't t !I :, II lld, IIfill). Trad It fI:aI orfimts; of ia Iz-' ref hardly to be found
 
t,, fc ,.; p e-i1tvii 'I tu Ivar :;, eci lit ty :onrne-c Iri I hyhr rid , are 
 grown even in
 
I rriolt .' i v,r . fiterics. (fitIy it, cairijir':; of Ialze weife collected (Toll. 1982).
 
IfowiiVf , 
 ler-if' * vI Irsfat hon wasI.; obe;erved in pearl nil let, sorjhum arid 
f lljeiar ITO I f,-t (Apj'r, 1'.'-id Meriller,;ha, 198)2). To exploit and facilitate
 
ut if Itr ll,i ot I oe qtI'[frri'lf.l, It wa.-; Ielt dtei rable 
 to evaluate the iermrlasi 

,it. r i,1i I I.. flari o r i'jirl. 

' Ilifil. p'eri I rl let and I in,jrt' millet were characterized at the Variety
 
f':; t Ir *'l titti (V'I' 
 I ;we I . AgJI lc I t ur a 1 Reserorch Station, Panmure and at 

MIt ,, c I, r ll I ,I,.'r,ry Ilri cI I abora t Ion with tihe SADCC/ICR ISAT Sorghum and 
' Mil fet lilrt' 'villi,'rit t'r''';r 1i11. I l I-eal zIe the fItll potential of material,the the 

'}tem; f r';Hi wW'; ,1 Wnil rrltu'r 'food ianaiement conditions. For evaluation, each 
cI';:; in l'w Iwa Iri I ow. 4 rrr lorg, npaced 75 crmr apart. The crops were 

dit ind"Vfc1 aI cd tieri t hrinrrled Lo it) cm within a I-ow/ In the case of pearl 
fil I Ii Ii,tirirr for .; aind ) c'w lii f inger mil let . The materials were grown
.1:; AI r+i t t un, it r;weli i, one eanch at Matopo.; and Panmure. 
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For evaluatIcn. the staxdardiLed not Uhum anid pearl mil let desc Iptors were 
used (tUPrFH/ICH 15AT, 1980, 1981). However, to facilitate data analysis by 
computer, a nurae. Ica I cod ing wa:; used. All descriptors used were tully 
described for the corivenletice of users. 

Data were recorded -n ', rarridoin p tait~ in eachi re[ ~iIcat.tori arid only tile 
mean value In given in the cat ai -JuU. For descriptors with a numerical value 
(e.g. on a I to 9 :ncalve) ,medir VaLues were rounded to the nearest figure. 

The passport dnt a ate given in 'lable 2 lot sorghum, Tatble 4 for pearl 
ml let and Table 6 for f lnget nil let. The evaluat ton data are givenr in Table 
3 for sorghum , Table 5 for pearl millet and Table 7 tor finger millet. 

SORHUM
 

Mopoo, avarlattion 

Cormrxcial fa:mers grow hybrids like DC75 and DC99 whJ:h were developed in 
south At rica. Corminutial farmers, however, grow only traditional landraces. 
which are very tall and produce 1ax, grass- like panicles (Fig. 1) which mature 
very lat e. Late types mature after the cessation of rains and hence avoid 
graIn weaither lrj pr obleer. 

QUite tt-'H farmer!;r,]rw mixtures of different morphological types in the 
nsame fitl| (F ij . 2) . !semi compact erect kafirs can be found growing together 
with lost: *r itopri parIlci ens of gui nea types. It is very common to find 
farmesrs liar e. t irg ririt, I J nrotties at different trom the same field.tI tiues 
The e pl[ainat ori out. . ten get- I xciii the farmer is that she (men are rarely 
found In thre f i ldhs) nieds crit ivars which mature at different times to meet 
the Imnediate food xequiremeiits. Firmers put aside a few good heads each uime 
they ha: v,:; t for i utUre !Ped purpe mu, and next year's sued is reptesenited by 
diffterent maturity for ms. The select ed hedds are bundled (Fig. 3) and hung on 
the kniuckle. Iobably the smuroke fom the klilr ke.eps insect away. 

Considerable var it tori was found for plant height (60 cii In the case of 
'red twaz I ' t.o over 300 cm in the calse of 'Framida' ). panicle length (very 
sirra I aa in 'Chiumb,nje ' to very large an IluIpala' ) , and very loose to 
ve!ry compact peanIcles. The grdirl colour varied frain white pearly to dark blue 
or black with or without a sub coat; grailn size also varied (Table 1). 
Var iat iori for morphioOgld i characters was rmrore apparent In the southeast. In 
the riorth iof the country, it) the Zamiibezi Valley. variability was surprisingly 
low: mostly guinea or kafir guinea with loose panicles were found. 
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r (A/ 

Fig. 2. A mixture of different kinds (even

different races) of guinea, and kafir are grown
 
ii the same field.
 

Fig. I. Sorghum Iandracos fronm4 8,r
/irrf ab , g]row very tal I, and .( f
 pr I)4LJ lrw s,, grass- Iike panic lIs. 

Fig. 3. For seed purposes, panicles are
 
selechad, bundled, dried and tied to the
 
knuckle.
 



- 4-

Haceri of soriihnm I ound ini I.iti aliwe 

Ka fir 'The hotl C)t thli t &ev kf I' i,I n out her it Af r ICa , which Inc luden 

Zimbabwe (drV Wet arld lat Iani, 19l) . Kaf t Kn; a r: extnill;iveIy di| t ibut ed 

throtuihoit t th, (-,tit I y. p <I1je.; t :.eli l tOlli!!tI+ I&C L th JThe Itii ale ' c ald ti gLdilI 

Colo tlI may be white. , roWI k it I edi ( l 'j. 4). Ttn !jqhel ical grilt 5 d tV 

.niyrin et U lCd I,t t !!V 'J t 1t11i. + t ilht Iy U c 1 f thet gI a il. l ot ht W; not of he SO hiuI 

h yb, tid ; tt ,, t ,la t ,I I k '-t I t. , k Il I i p,i l-,| I i ., 

X"Iiti_ at iltu. I I:, I WC' I t- x teri:, I v! I y qI (iwn' (l!$LvPi I ly In Manv IlI o, 
Matlbe I ! I vi, I tit It ild M ril I'ca I il pt (V Ine:+;. , The pa nic ten; are semi CoIlli)dct 

e 1 V" t tI t l ( lj11: iit + 'ji t1 [I 1:;I t cua I>y It-I ,l 1(Wil ( Filj. 5) . 'Ihe d:;ytn ntrlcal 
.I1 'A I Ivi est til t lI. !hi e (I t ,ill Idt' a ld {i)IIC dV! 1.)1t lIt(! (thel t . 'lh i utyle in 
| I I, . t t 1-rIt 't~141 - I I +t! I )'¢al I d .:; I1).t" I '11 i{''v t : I d e . 

iti, .111. 1' t' 

,t aII:; (Pl.j. f,) with I, hlih.1 ,tiI ,set. ht! diln; at- flattened tlotsoventraily, 

twl:;t in 'W0" lI.tweh Itivjiut. ji IUiii, whIch are ,t!: Ion a ; the IjraIn. At 

Ilatkil ty, I h. Jt ,i :I I, lit ,:l vet y ti, I; ly. Th I:; rac e is supposedl to have been 

prt lin rIly w,,;t AlI I l('1ti Ill "t Iiri, wit h ne:li d t'y 'entt v. it Tanzdnia- Malawi. 

It i; Xlte rlVi.ty ,tt,wli 1luunrl Ili li,,iou, tchib1, iiiklta, Mat al.i Zambezi Valley, 

(.;itiile : 110e: p I C. t1IllI 1tl. U!;UdII ly w I h . 5lli1 l I , pedrly white 

' + 
,In d I(thw !.I, t I ,nAr l l , ll+ il [ c I it:; . 

('I It li,! 1i jt, , ti, It I:; tr I-1 '.IV°II r i +nevd f or preparin 
lIj:dt . ll;t .t ie., Idt . t ,1 m .; Ie" t w-ell IJU n d tnd cdljda tum ate alno common aLi 

.i t tue; -;,.' It t! uwn I nit adt*aetit I ieldn . I t cAPIpedln!; that the necondary 

I Vat:; nj I tla I I y g thic k 

1t 

,tit t c f I t iW, JI l l i- ';hl iui Ill,,xt tliiil lleyord Malawl -+Tanzd nia to include Zimbabwe. 

ttl I: lN t I i, I. ,lo[t d wat; IIt epreehted by !;amplen obta itd at tile 

liiteI lint i].tilI 'i F1 a1I r . fll Iaway(, but it wdn not t und in atrmer.;' fields. 

"'hef Vty uluiltt I ,vt ,Il'lt pt i "iled'white or ted grdifnn with characteristic 

l tii'lin, ti t Ill , , I (FI'l. 7). 

In It lt! Th I uie ,hlclu r I:; tount] throughout the country, it i- grown itt 

:a:il I I-et; 111aitl y I 1)1 (Ahiwlnqj. The y znet rtcal qraili which is oval to 

,l.,tl ,1 t edl III :;hii . I:; t ,'llin ly ,riclo'ed by ilte iume;s. The jra ins are mostly red 
,,I lt tl,w l Ill h itt'.t III t,I:;t(!. 

lILt I- [ ellP Ii %t - I :,':; 

'hi. lilt):. ,'tlhmlun(i Iatvt(l t,, tee. ale hybridl between katfir, caudatum and 
qjtlirlt.I . ' Ini t i,' -r utcilt tiecanni;" the farmers grow a mixture of 2 or more 

Iae:; lC the ;IIie! I i- I d, it| o; nat ural cross-pol li nat ion occurs. or because 

diI li!t ot Ic. v! I t (rwnl in adjacent f i':id. Some of the intermediate taceni 

[tiy t, dlie to natuIal i:rni; of iritrodui-ed material with the local material. 



Fig. 4. Difforent paniclos of the
 
FdCl kafir, th) mof oxton ivly
 
grown in Zimbabwe.
 

Fig. 6. I.os-.odrooping panicos with twisted
 
Ipoarly whit grains of the race guinea. 
lho grain

is prof rrod for porridge.
 

.
Fig. 5. ', offik.t-Ihe rac, ra.,udatum. 
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The Occurrence of al I I Ihe 5 [a| ii( r,-es in Zirmlhabwe l;s It Iturlnced by 
jeographic location, be twevrtI nout tIrr1 Africa to east Af rica I dive rse 
agroclimatic corndition!", rld tSeIen tion and maintenance (ot di fierent types. by the 
£ari e [s. 

Loa-_ rnarii.' anid the i- i't ni- ifCdttif 

|;XUItii t i aI i d i t .I e t - 1 So)ghlrrit di f. itlle. whichf IiJi fY erent vary for 
Several rGhArater:i , (Ilabl I . .;oe rrarrrn indicat e pnanicle type; for Instance 
the name ' h I I tUtl,.c i' t!; u:- d to de!S ,jnate compact notr'htlalilin i I lljer millet
 
he .fn .
 ' I lt!oi' -,It ColitttI y ry [[o w I. I:r thety wher introduced; 
'chIi hut iidaiy, iiean m rvI t r(,'ii Ma lawI, 'chizabini ' com ng I Zambia.t-eant: from 

(ortt t Ie-r neti Miiknrnltnnrr fi ntdly :isowedw 
 iht:; id ir-Ll n :(.or'jhrr which he obtained
 
t Foull Ms a.mZ fit, .
l 

llatin (:1tjour atr 'I tId '|._le" 

Gr in'll I ' fe ' i r I,f dair'te enjten-IaI ly yJue I(a iS cornsidtl able III tIuch of 
Zimbabwe. Aftv fe'-Id [Ij dfata at r;wt-bI ° one rep lIcat ion wa left without bird 

rl'
s,. ill,) tl ti If d iJe WIs V It;I I ly Scotred. theteI, were Sorte accessior where 
liot a ; lV, If. 'if a in w,,: l, | t by the bitd; and Sorie a(vcces Ions in which there was 
tici (Lifilaq..' . Mt,;I ()f tireh tit I..:; fliwhich i ld datiaqc was not found had brown or 
I fd 'JI Ii. ft I!, we I kn(,wn t hat rIetd-browl I rta Ined sorghums are bird
 

:Ito t arllt'e |a. of 
 t ie pr e:;nce of tiannins In tie ntub -coat . The few 
whitf. ralitid t ype:; WoI .nt, bird [aillrIle wan riot foittid deserve further 
i riv!,t 1'Ja.ltii. It tIrey a r : truly bird reni:t ant it Is wor tfh det.:riin Ing whether 
threy htIv! orrrt I nut ri ert ,
 

In -1l tielii iiirt I araat;. :;wee t - SLalk sor 'uhnn; are grown in the backyards 
i t i-thewttiq I Ik, ::u'Jlor (',are. Sweet - s talk :ir,rqht:.s are a m.o marke ted near urban
 

,II .A!; . !;ti,t [m1". th.y at elil 1 rl 
 le- anId ntoored for fut.ure consumption. In 
,etrlerIaI . ;Wert :.tIalk ;ori JhIitin; ha1ve! thil:k Inter mod C'S , which are IonJer than the
 
le n-itehti:., and lt,,w vet y t, I . withtit the waxy bloon. 
 The .raln IS usually
 
b t er ttrtl r of In 
 't ,I'.if . 'fih, rr it I ty ot thent belonj to the race bicolor. The 
!;t-lk:;f , e !;we.et at tire d(orl'jh ltt'je.. ('risLtd rahe variati on Ini .weetrenns was
 
'ilneivefd arrtr't' tile !.weet, t ,-1 f .;. mih tt
At I ty fill ! t ems riu al ly brieak , tedt urn 

,rlfdprii'hcf. 
 aucht , I I! t I, odoilt . At I thei:;weet -- ntalk types have dull mildfrilb
 
ritlirit . M,'it. ot the old 
f ithtivi'; iderit Ify :nweet-stalk by this colour. Because
 
-t Ilrixtr I lt veejt:a I v ' 'iwthi .
i then.: t ype:n ItallyIll sultalle an fodder types. 

WI[ii r [at [vi's 

S'tititnt thal apt'ne wa:; fond itt Manicalad and Man;horraland mostly in the 
it t'jhv1,[i.I !lcqi v(t lml lot-run toundot ijbunm wan it dry arean . it roduces very
Io'in, pafllIclen; Very Stem;, awith thin ar(] Stntai f vaI 'r;alrn; complet,.ly enclosed 
hy (irk itivu 11iiinle.n. The Flora Zambe:niaca alno cites then.e 2 wilh Species of
 

1;i.ni .hirm 

tJ I|f.a_ t ort 

Altrougjh ronst of the accessions jrow very tall and mature very late, they
confer local adaptability. The local germplasm usually has jood grain quality. 

http:complet,.ly


ig. 7. rI., l p.t il ,,m hoai wi th Fig. 8. Tho Iandr',j(.o chisumbanjoxI,1 l , i i i t1. racf. lIr 4. has good
grain quality, but tho grain is smail. 

&,YA .,Fig. 
 9. Othor popular landracos
 
03'. •which ar Ngobiya, Sogaolano and Framida,is ropxortod to bo resistant 

to striga. 



Fig. 10. Diif foroit t y js
of "orghuil p.anic Io. 
c(l c d fr(m 7 imbabwf). 

Fig. II. lhroughout aIrx.I tho wholo of 
/ imhahwo, .sorghum/mi I lot f Iour i% mado by 
gri nding the ri n i btwon tono. 

Fig. 12. V'oar I mi I lot and 
;(jrqhim arso0 f lyfn hrown 

*' • backya~rd. 
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The local sorghum collected from Chisumbanje (Fig. 8) wao found to be the best
 
for cooking as whole grain like rice (Mushonga and Appa Rao. 1986). it can be
 
used to transfer desirable grain qu lity to high-yielding cultivars. Some of
 
the races like framida (Fig. 9) were 
already found to be resistant to Strig

(Ramalah and Parker, 1982). 
 A number of framida sample5 from different areas
 
were collected which differ for panicle and grain size. It may be worth-creeningallthe., accessions of.- framida for Striga resistance. -. 'The different. 
panicle types collected (Fig. 10) offer scope for selection. 

Local germplasm collected from Lupane Mazola, 
which looked promising in
 
the field, was already crossed with exotic introductions to obtain useful
 
segregates (House, 1985). To transfer 
the good grain quality of chisumbanje,

early maturity and wide adaptability of red swazi, framida 
and many others 
were crossed to exotic introductions (Mushonga and Appa Rao, 1985). Most 
farmers believe that local germplasM produces good flour (Fig. 11) and this 
trait can be transferred to high-yielding cultivars.
 

Probably the most useful way of utilizing the local garmplaom is to
 
convert them as male steriles (House, 1985). Male sterility arises from
 
crosses involving race milo cytoplasm and race kafir genome. The race 
kafir 
evolved in southern Africa. hence many local varieties may result in male
 
sterility when crossed to plants with 
Milo cytoplasm. several Of the kafir 
types collected could be crossed with different miles to recover male-sterile
 
lines through backcross breeding.
 

PEARL MILLET
 

Next to maize, pearl millet is the most extensively grown crop. It is
 
grown over an estimated 341,244 ha (Tattersfield, 1982). The important

millet-growing areas are 
the Inyanga and Mutare districts in Manicalaod. 
Murewa, Mudzi, Mtoko in Mashonaland east, Binga. Bubi, Lupane, Nkayi and 
Hwange in Matabeleland north and Mangwe in Matabeleland south. For certain 
reasons the most important millet-growing areas, viz. Matabeleland north and 
south, could not be explored. Hence pearl millet germplasm is not fully
representative in the present collection. Pearl millet and sorghum are often 
grown together (Fig. 12).
 

Variation within samples
 

considerable variation was found within a single field 
for plant height,

maturity (Fig. 13), spike shape, size 
and presence or absence of bristles
 
(Fig. 14). Since pearl millet is a cross-pollinated crop, variation within
 
populations is expected. Though farmers select 
large heads for seed purposes,

other types appear because of allogamy. The 
fields around buhera appear to be
 
fairly uniform (Fig. 15).1
 

Ueneral variability
 

The primitive cultivar grown by farmers become very tall,
the flower very
late and produce large spikes. Considerable variation is found for several
 
spike characters (Fig. 16): 
 spike size, shape, grain compactness, presence or
 
absence of bristles. 'Long cylindrical heads with small grains are very common.
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Fig. 13. Pearl mi lhIt
 
Iandr ace?% grow very tall, 
and pr oduce Iarge hoads; 
'arn?r grow d mixture of 
•rif for IeIyl' . 

Fig. 14. Differ'ont" spike
 

tyrvr found 
 in a single
 

ofild; spikeI differ in 
shdpe, ,ie, c(xTpactno,,; mndbri~tlo length.
 

Fig. 15. lho 
 collecting
 
5;1iCn WaC Iaunchod to 

.encird 
I iTmf. 

with the h vf);f 



Wild 'I d| w,-,y_ . ,t y,:. 

'the W1 Ild it,',,[:'I, (e t, t1kJ'1 I 1 .C. ) I 117.15 -#-'.etlI ! v-I, I:__cttII wa; Ilot 
I 'Alli| il 2ny It Lilt' ' ; ) 1i tit! -''lllt I y W'e/ I V tV ed,(I ,ind I t i (Ii;t ih ut loi 

,., t -: f t I' n-t) I i 1,(1 t te.i , htl IllJ tIl!; ext t-rIlli; V t-. A It:w ir!t ete ilat(- typU s , 

wh i :,'.wl , ti I.I!.,'; I t!, I t teiwo:;t aItyu ,'t wtl I obh ist ve I Ijzow itIj 111 

I I l:. ,i w,,i]I ti "ill' iv.t dl t yp :.; ill Ma t :; a I .ItUlninel 1 a1eal in MasVi1o 
p , ,V 1 +'"i i. w' - id Ilno , II* -ititI -I '' (I Z,1, : r ,Iirl]il,:ih r , they arei call ed 

lililJ l l h r ittllI it. I I vv'. llIt I ie!;(! Weed:Iy t I t -iI: 1t ll tileI prtevious 
y-11 ell . ilt, I.t It P. ,lli.I;el 'lt :.hAlt tel ill., :el:; hecome butled intt101), 

th . - II ,til 1| 1!1' Ilt I he* iit' ol.t y .i l titw'. tI t h , lt l! of Ain:;. They ate 
- . 1 ~ l~ t itl,).h+,l It1 t k*'~ 

'Ih,:., 1'to I lTit'1 . t <f:; w, I itJ I,,v-i to bti r it it hI,,-J:; tt Ltween idybnI w 

,nl -,'11 t tv-It I t yp,':; Iit l .i et At.. 1uT1). 'T e ;+'lii typel;, however, which 
S1'::. t taif I tVl I l l,. WI I lIl t I cI ld. fit irice7, tlh,:;e weeldy types are 

[1lt, I+l y I tle t Iln') It ti,:lt ,I 'JiIiaiI II;tIt-I te I ' lilt I o)Iuct iOn-. . 'ihe It !;hatter- ing 
itll ti#. ndit I1;'t|qlloitll1 y Ity '- I Ihilt: i It t 'tI" ttita1. itqlt. 

t'.,.llii. it lt 1 le11 lll i 'n ,l:; ot,: I vet-d IV-I l , tile rOad andtill i tI .k5! i t , ! on 
t 'I,ll': |I tI l ;,' I I II,[ tl 1 101) t+ 2 , o|l|J i I (I\l. At Iorl I n Milt aIf'V, II nl ja , Mtr. 

1 1 .- Ii tllt Ii 1iW It let l,"o t II II;. It 'Ji ,)wn ,vtf.l .' ill tilla I id produces several 
,,lk'':. with t ht I t'f l Ij :;+ ikelet :;. It i; I t:i to it',akt. mats and as f eficing 

t'.l iti .f- I I '; tvxtIn:;I n t tint1 lt I! ai:;,, v tiwI y (I l:;t r 1but(I throuqlhout the 
Ait I y. ItI w,, 11;l1(I *t t"va t.I+otI; t., 1100 to I 15000 on ;sandy soils. around 

m4zal ,,i ililt , I r y, t I, Il, n | ITitla y ('thif, r l c ?+ti i,)rl: . 

[ ti'kl I ;tt l1U11 It t , ittt Wa I v nrt 11y t i rhouitiot It towi lifill li Zimbabwe. seems 
lt ,ll it i ''ii t1'I'd i',ltnt V; It '; lltI ntli:;t. ty in i-ban areds. it makes a jood 
-It i I lt t .11 It ie'I.: ;ti t iie ily :.1Itkelet !; do riot nhatter easily and it is
 
!'Il'fill It , I , . t I 1 ' tite:;y to
t ': I lilt t I 1 lit 0I11 1,1ow. 'The ew occasional plants

° 

t - 1110U Ill w il 10 ll l~ l : 111,3y lI- l+r.I l(';
 

lit I I . ',itl,,t 

P-i, I iI Il 1t '1,I 111111 ll I iI [11 Z llnba we shows evidence of local 
tilt y -,,ni1t1 0, It . M i,:; !:i-'I-t I till the inatter-lt co llected around 'I'sholotsho 

I1- I i. I. t ,It ,,t a hiIh yieldin cult Ivar natied 'Trholotsho bearded. 
11l,1 Vl.ti I i t' I,ltt Ivian; t I k: t+.2'+i. 1(t,0t ( l(:,lI cotI lect on,) were developed
 
lhi',ti'll Ill,102 tt 'Ia' l ln. t;( l1 l''',tI ,welte t I: .11 o
llosi crossed with exotic 

I I ''Ill'lt Illl;, e I oIl I I y 'lie l, 1 'p. -'Jt il I t ype froIti Ghana. to obt ain• ,I t i[,t,I " ; ] +:+,.in I , I-.' f- Id v I.; It :; t< a1t +,: WhIe r t ti he (je rl- ann~:i I !; ml t lpl ied 

tli fh-. -- ( + i;tl, , a,, [:; . tillI~ I I l ,- ;,-lI ! t1,lli ,f l {I{ I on if mtultiplicatlon sites 

itt viL.t,,I by ,'II i'-iltll t tititll la l :; (il'j. 17), It 1s a-,;y to) convince them of 
t h '. II,'-d Il I I - <' t llid V.- '10-1inip onlllll .,| :; 

FINGEiR Ml t.E't 

Iititji'i l1fill l11,, II lll|,l 1int t r 11 I t loial lfood crop of Zimbabwe. It is 
,Ill wtn ,v,,t ,ii e!;t lIulitlI 1 19.411 tiii auialllt y (Tatt.erst el]. 1982). It is used 
I I'pt , irentl o.1 tf I l k 1,,t rl idj, and]1 i ,t I I t adtt iona l beer. It hadi:wit opaque 
i.t'''i IllrnI,!;t li" ectf-d )p and nipttln| vemient h-. only ju:;t t rted. There isIt ,'; e l 

pl ,it il-,i ly tll, I In ,Jr f l it' lett lmpla i ,va I la hle anti no t eit! collection is 
I - IilI,| 1i!;-1 t| |y I t, c1+ lllt I y ,':, ii'ji it(,.ryily andl< t-, e-(I I nq Inn+t iLtit en;. 
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The" de.s:r Ijetors used by H~ii and de wet i1976) and those used at .cIl',A'T 
(I:t asada cao. pe i,. cc-nun. ) were mod If led and lista of descriptors and 
del';':r tpt.ol :it ate; w dlevelo'ed . soaire 235 access ions which had been collected
 
vcei e eva luat eel at 
 I;we:tei attd 'arniure. 

cbt zeeAt i:c11 

At '1'w,:i -ve1h ter ry wa_; plinteed in 4 row;, 5 ne long, spaced 75 cm apart
i - - l1, it ti-, .- latl,1 were thilijed to 5 cm apart within a row. 

i,: ll I pV.11l a w,.,ity hiz ll q ~ ; 

tl,-jet tll Il,-t i : -elal y *3rown ire area:s of relatively high rainfall and at 
hi 'Jhfl e ,'atl crc;, telk l I y 3b1)ve "100 In. F armerirs usual ly grow a mixture of 
dii te .Irl t ype; they dj it ifit lq. p I ti shape, compact ness (Fig. 18), 
t c,,we, lie] eil p1int he I 'Jlt . The it arnie in have a particular name for each 

arl es|111 'l ,i' IvtTpe' .. ... ,ic t ,,ri Ic Is cailled 'chitumbata' and the farmers 
lh Iev, that tfis put1 Iciular pinicle fert Iives- more yield. Some farmers do 

ler aciepac-t 'anicit I' t('ini hut theay !;ay that tilt. other types also appear, 

Plt ccc'ciy Iee te,, et Ouet - cesf;,;I 

(eter,t.r I var lat liyt 

eccee:; ti virble lat lore wa!; found in panicle shape, compactness, spike
 
remleer . ik,. rrlt~riht l gra in character (Fig. 19). tjsually 5-7 spikes 
 are 
(41e31i11r1 jut t,, 25 -p+ikv:; were found. Thei l , grain Is cordate, usually with
 

: I eeI1(t I e!. 111d terOwn cOl(eloeu . White grain samples
iet t were also found, and 
the-y ar,: eel e:ccre[iet, If inmiiportane.e because white cqrain forms were reported to 
h~jv," hllqh |,f()tvilll 7Jl lt 

WI et_,arlt w,-'.ety c,2fi:; 

Th, 'w 1I, 1 f'I in. , )1 1:.'I tl:;In1 ale endemic to Zimbabwe. The first
 
,i cie,'ccc 'ii ev cvi
c1t Ici.,' I Inger nil let came frot rnyanga. the eastern hills
 
,ccf tniie,el,'e ( ::eteleelleel 
 , II '15cC) 'lie. will fories of t:leusine are found throughout 

ht- h i'iev,. Id .1111i I i (lv, lej, ,:;ee" i allI y ill llasvlrgo province (Appa Rao and
 
tItcls lt t ,.i af 

1 
-e ' lhh" 
 Wi [ I cr ti :; called 'mernbe ' which means cattle or 

, ije ckc ji i!,:.' . lih. wi ldt lec in:; produice narrow leaf blades, narrow, long
! t,,Ik,-. witI t ptccl :;v n leiI t It I :cr ilg (Fig. 20), and smal1, dark blue (black).
 
Airecei A ;''e' l. li.k' aty Otihe 'WI tl e(rin
ed thi,.y nhatter at maturity. The 
dI; t ti itt Ie -t w.1l lf,tm!;I .; :Iit i thtot tie, cr ntrre t origJ1 it of finger millet 

t , telSlte 'ii let e'x ,'el tie t l ,iilorll:; Zlimbabw. 

WI tel t,, nw; eeecetr I r ietee t f itn, r till let f n anldd It i.; difficult to 
eli I let~ *'relit el: te, t lween le,i (irt I I i lower ing. Hence, natural introgression
 
'cellS ej1and w,'e'ey IIt ti reed tate i otli: are found. It is common see
to wild, 

w,e,'ely .11eel etill lvat.d ' Ieein ; 'jrowinregj toejthe{r (Fig. 21) in the same field. The 
w, .ely f(in ; are! teuly inter'ne-jiat e in tillering, spike :size, grain size and 
.ihat te, I rej. Weeey ,re' foundt irret:; ,;e lon exclusively in association with the 
wiId toin!,. but aref feerld Ire dls;turtbd fields adjacent to cultivated fields. 
AI.; iee, wely I crnu; 11e tt:;ially early maturing, and the seed is relatively 
Ilat thll elit sorte,that 'ad wild, farmer,; harvest Lhem early 'or immediate 
conu;umpt t il). [,t"atnt.'r'i:; eml nate n;uch weedy forms for seed purposs, but they 
beI e ve teat they (,in: f re-ti the snol I , probably because of shat terini. 



14 -

Fig. 19. Different head
 
types of finger millet.
 

ymA 

Fig. 20. Wild Eleusine
 
with profuse tilloring and
 
small hcead-.
 

Fig. 21. Cultivated, wild
 

and wody typos of fingor
 
millo growing togothor.
 



U t I I r.~A t 
3 

')li:;A A.j 1cct:: I , I- r I e dt rt t:;tett In I i.cit d yI I "d t riii&S 
b i 14W !d IFui ' e tyIFll E IA:;tw l l r"' d o I O i Ir d ir ab. L'" At, ;. a rny . 1 

c lih l e I-':; : I I ;A1 l 0'jt : di ll ti 

t ' ; I I P I (I RI i'II [ -I pr ;rii Itj M) Ir ; illI ., "tii I t d ltW I I t ,,j alo t o ,'ow d e I the 

2g- .':, , u II ,.-t ,I i.n 1) 82 011, 1 IC1 .:;i col I t-.-d II 19i , at ne Iectedli,",o
. il , In c;At'(lti, I ,; ((ilOfI a aid AppdaoI: 0io 19I0 ) . Iit des seed
Anc ""a pim .iniIIi, I Y :; '_T I I he :v Ivc t edI f I te.t , In I.AMC(_ countlries. 
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TA LH1. . PA:LE Atl' (I-;HAIH CIARAC'ERS UkF .(JIUIJM LANDHACES CULL'C'ED FOM 

Z IMBABWK 

See ',orqqmn_. crtjr (}1I 't/ ICHISAT', 1980) 

"'PIH LOCAL NAME [t ilI. hW tiC t;V SC KW EX S'T" RACE 

filt, IMPALA 41) 32 7. b R 2 1 6 corn A G 

C,2 I"E'.Ek ITA 5 30 8 , 2 1 7 AC P GK 

*0o (-'II iUMFOAi'A b 27 7 .8 "M 3 1 3 C A K 

Hti HI..;WAZ.I 5 21 7 H 2 4 5 S P C 

RE)8k ;t':WAZ I t' 1 .9 f, . 3 14 3 4 5 5 P KC 

I2 REI ';WAI.1 5 3.2 7. 7 14 4 4 5 VS P KC 

'J,10 FRA141 DA 6 3.0 f'.3 1 2 4 7 S P C 

Wt, ;t:;ALII" 5 28 . 8 J 2 2 8 C A KC 

-047 Ti;W EI'A 6 32 7.b H! 3 2 6 C A KC 

T48 Wl ;w'TA b 30 ,.3 H 3 2 6 AC A K 

'4, 8I0' :;WAZI 30 8. Pi .3 4 5 Vi P C 

fi*0, 1K;K)TAMA 5 23 1.2 14 3 3 7 VS A KC 

710.i IMPALA 5 38 5. 1 M 3 5 6 AC A KC 

109 IMPALA u 41 7.4 W 4 1 b AS P K 

44 j [WE 'A , 27 5.2 R 3 5 5 AC A I) 

8 19 [tURAH 7 18 8.5 W 3 1 7 SC A D 

71,4 ('It MJMbAtJ.JE 7 15 5. 3 R 3 1 5 C A K 

S42 NK:;:I KAZ I t' 28 t'. / S 2 2 5 C A K 

'141 NKU!; IKAZ I 2t. 5.0 M1 2 2 5 C A K 

t' () FRAM IIA 1, 24 4.4 14 2 3 7 S p KC 

,itl 'r;Wf,.1'A , 29 5.8 M 2 1 5 C A K 

' 44 MAI.AtJi) ItIA 5 43 6.0 W 4 1 6 5 A K 

,0" !I4AtAN 1 7 17 ,.8 R 2 2 4 C A K 



H' ';~~~~~lt l. (217 Ik~~~ r-1,,1 

tEARL MI t I L.+ i 1WtLLET Aiti) ' I' L "T PATi I'PMiAP) D.IATA Fu U 

LI.AIL(n y fLLi I t L L' tr 

tGR i o I I e{'t r nrqt,,qiI
 
This w 
'.1 ,.! lI'Ii I b tbyI I . :iI l' i-t'tt'r It the t iet. of 
coil t lil, Ih'. -Iupj . It it',,ii-is+s i v--1tt t: .rbbiL'viution 
'it tte) l, :! A Ith1'! i' I lr cttt : T I 1 (RlTI I , i]WLatIZ tIrih} .311(n
[J.1) I . I .I-1 I-' .1 lIultlteI . ! Iiii. : tie c ' iht!ir nimunbet wars 
'!,ItI ly '..Illii.t- It I I Iti. i t' -I I fi'y 0 1re ot CotIInuous 
t , ' I I,,*I I 1'' I ,I l11­4 ,

1 


2lA'lb: D Tt -I , I . , q I 
't'l1#- '.Ia 1 '1i witl- I1 i Iih l- i c ofs tici:,s I on wda collected, 

I! I, 1 1! ;,, hi .I i l I Iy if) s;tx Ilii t. , ( dditntyy), i.e. 29 
A II i I , I + . t ;- ?) Jl . 

3 [RV : Ilrviln 

3tPfv p , v I it, )Tit 6 pi ,viItito [ Z tnu M.;i v m I- .*,,iihc a ted as: 
14!isv1jiji. M!SV 

M itai .'I.lIa.id ii 1111Mtt 
M 1,ate11 .ir l : , Ii Millt 

lIavih I 1 isII I 'IIL Mu1d 

M I!II , I il, MLL 

4 'TOt" N'. '.nI t ,I,-. v I i tap. 
rijIjj, t I I, it ,.wti , I iI tI1Je nea reSt tO the sampi.e niLte which 

k"MII: iI ,|II ),,I , +I ~ I 2lt l'J lh-

ttist,-I r d k I I +11 I tes I role t ht nvaresst townI/vI I lage to the 

itlnitI' I y 

dl'ittrI-' liiri (t Ii.,I - iru sItv townl l--t -; f roin thte nare.st 
(}I viii i l,t e I'vit,.d cv; t (rn+rth , (outh), E (aIst) or 
W ( W ,-,t ,.1 i1 t J I -'fill, ll] |i£11in 

'.A'': .,ItI t I, I I t," 
l~I , ,
1+ I ,1' , I -,'-'t ; l x I Il t,: ; n d f:,1 r I! u 

.' Iul
Iii I ,,lIe,.,.I o, IIIr 11ltu v sthI III sit, q tittes,. t 44 i le*es,tt n.]. 9 53 

LONr: 'i I tii.' 
'iql itat.I ' I t-h I I n I :; ItII- xjires:s... lit deIqt n( drid 

Iitlilt ':. I1 ,I 
 i it :; , .11 111 ,1 iidicate.,; 30} degrees and 51 
ni111 1 "t.. '' I.t,-it.i ii:, of:;i ttl: .{, f!'jItto 



Dict ianary for piansport desci iptoi (,ant Inud): 

ALT: 	 Altitude Ot site 

Elevation .:,f the collection site in metres. above the mean 

5:id level 

10 .5. 	 Collct Ion 1;ourt c 

;OUrre trom which a :;ample was obtained, and abbreviated as 
foli u'': 

w~i nIr 
F1'lidi:! 2
 
lin(- k.,y i Id 4
 

FVIIr 'p:;t a e 3
 

( IJon, r It 1a ii k,! t 6
 

111,;t I tlt v7
 

lInteinit nil I ale Iad r 8
 

Othel 9
 

EVUlUtt Ilrnnr y :;tdtuni of the sample coded as follows: 

WI Id 	 I
 

weedy 2
 

|reedl nj I ne 3
 

|'ti1il ti e Cult ivar!; 4
 

Adv mict(d C(I t ivar.% 5
 

Other 

12 LOCAL uAME : 	 Tlh tl~n, ,IVtoI by f he I i rumer tt the t ime of collection 

1 3 HEMAHK:; 	 Add I t lnI I Iotimht ton about the accession obtained at the 
of I Ier j 	 sampljet im o ' Inq' the 
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sweet-stalk 

151 

153 

170482 

170482 

MSV 

MSV 

Magaisa 

Magalsa 
12 

13 

S 

S 

20 26 

2C 26 

31 51 

31 52 

650 

650 

2 

2 

4 

4 
Loose panicle 

154 170482 MSV Magaisa 13 S 20 26 31 52 650 2 4 
156 
157 

170482 
170482 

MSV 
MSV 

Magaisa 
Magaisa 

13 
13 

S 
S 

20 26 
20 26 

31 52 
31 52 

00 
650 

2 
2 

4 
4 Mutode 

Chalky white 
Red, compact 



R , , L'.* ;L 7 ST L NXAPE REARKS 

- ', - 4 mnancc 
S, c 2 3 5 2 2 4 Mas r: 

- . 
Uniform 

E , : 2: 0m CDq .7 a"a White 

!i 1 2-2 ' ', ­ 'e- 520 2 0 3-1 80C9 95 " 2 4 

19 i1E2!2''M ~ S CZ LI)0 700 

19 E2 -C- YS 
-v'' t 2 52 

2 
5Z 

C909 70 
002 

- Mungore 

8 
99 

190492 
1' 

' 
' 

KYe 
ye 

99 
99 

S 
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2'=- C0.±52 '"SV .as'r" i c 
20Y 
21CA 
21'O
2:,CC 

7C452 
C0482 
2RC4822C 04-8 _ 

Ev 
S' 

MvMSV 

Lineci 
Neshuro 
,esnINe-snuro 

0 

2 

S6 
SW 
SAff 

C 55 
n 

2T 562_C :6 

30C) 
C53c 38 
3 530 38 

41C-'1 3 
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31 26 
31 26 

410 2 
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Gangara 
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25 

1333 
1s-:: 

70682 

07C682 
070682 

07C682 

2082 YN ~ 
YNL Horce 
NL HonCe 

vNL Hcnce 

YNL Hence 

~Ec 
5 S 
4 
- , 

3 : 
18 3z 
SE18 36 

18 3r 

"36 

324 
34 46 

3. 46 
34 .4C 

34 46 

85C 
900 

9C 
9CC 

900: 

3 
3 

3 
3 

4 
4 

4 

-

Nz~neeisn~r 
Eirba Goose neck 

Wnite grain 

1"75 7C68 !'NL Hcnc 4 1 3i 34 46 9003 4 
1470 07C682 YNL Hcnde 4 E 18 36 34 46 9CC 3 4 
13470 070682 !.1L Honce 31836 34 46 900 3 4 
1347E 07068Z MNL Honde 4 E 18 36 34 46 9C 3 4 
1358 07C VNL Ga:si 2 !81831 32 44 820 3 4 

1372 
1382 
"5.5-

07C682 
7C68-
J7682 

YNL 
'NL 
-. 

Hauna 
Mparutsa 
. 
4 
=r,.sa 

1 
3 

w 
NE 
NE 

18 30 
18 27 
18 27 

32 50 
32 4t 
32_ 8 

800 3 
800 3 
800 3 

4 
4 Mayere 

a'ayere 

sweet-stalk 

S2 2 8 3 - Kafr 

1406 
1423 

35 
.... 

C80682 
09C682 
D9C682 

09C682 

VNL 
YNL 
'NL 
.NL 

Manceya 
Macncna 
Yacncna 
Chinyamwa 

2 
4 
4 
7 

E 
NE 
NE 

N 

18 27 
20 52 
20 52 
20 51 

32 58 
32 13 
32 13 
32 16 

750 
400 
-CC 

400 

3 
3 
3 
3 

4 
4 
-

4 

Mutode 

Mutcde 

Kafir 
sweet-stalk 

i-8 090682 MNL Chimyakwak 7 N 20 51 32 16 40r) 3 4 

1460 
1481 

110682 
100682 

MNL 
YNL 

Changaz: 
Hontwe 

0 
C 

19 
17 

58 
41 

32 25 
29 45 

610 
900 

3 
3 

4 
4 sweet-stalk 

1482 
1501 
1503 

150682 
150682 
150682 

MLW 
MNW 
MLW 

Homowe 
Strupert 
Chifuwarnuti 

0 
! 
0 

NE 
17 41 
17 45 
17 46 

29 45 
29 43 
29 29 

900 3 
900 3 

1000 3 

4 
4 
4 

sweet-stalk 
sweet-stalk 

1516 
1521 

1535 

1537 
1543 

1606C2 
160682 

160682 

160682 
160682 

MLW 
MLW 

MLW 

MLW 
MLW 

Kenzamba 
Mapfungwe 

Kenzamba 

Nyare 
Nyare 

10 
1 
I 

1 
0 

SE 
N 

W 

17 36 
17 33 
17 27 

17 26 
17 26 

29 32 
29 38 

29 35 

29 31 
29 31 

1000 
880 

900 

900 
900 

3 
3 

3 

3 
3 

4 
4 

4 

4 
4 

sweet-stalk 
sweet-stalk 

sweet-stalk 

sweet-stalk 

1544 
1546 
1552 
1556 

160682 
160682 
160682 
180682 

MLW 
MLW 
MLW 
MLW 

Nyare 
Obua 
Obua 
Murombedzi 

0 
0 
0 

15 N 

17 26 
17 33 
17 33 
17 37 

29 31 
29 29 
29 29 
30 11 

900 3 
850 3 
850 3 

1200 3 

4 
4 
4 
4 

Rongwe 
sweet-stalk 

sweet-stalk 

1574 180682 MLW Chivhere 0 17 39 30 02 1100 3 4 Kanzwonwo 
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-' P2 L-,,S ST L NAME RS7'Cvc 

!-5f-_ .. ra~cjn:4 4 '-707n' c 5 .ear-y w.J 

Cuz'- , -n 
"C~ 

n, 
028"2-S 

-,t-

i 4 
C ~kcn cma E' et 

QC-e 
tai 
heac 

3 C08 S 

1rC78 

!8 8 

1896 

'2"7k V 

. 

C :--

Ma::i'.a 
' 

- a~aa' 
Nkcn 

a.2-
9 

5 , 
.3-

5 

. 

31 

.... 

, 

, 

0Q. 

I _; 17 3-. 

4 Vasnava #irite kafir 
?, 1fir 

10 
192 

7 
,72 

.Nary 
%r, 

8 
£3 

E 
W l' 

37 3-- 2t 6C 3 Kafir 
Cc...ac: head 

i v '"--5I:7- .,.. . .. , -- :­ r-

1929 2 !L'.'k 
r-2 

MUNUr7:Ura 
L, 
c 16 12 3 4 50 

3Z 
3 

tLr, .ayo 

1929A 
-29 E 

0C72 
u 7 

Y_-
'V 

M-uurbura 
L."uura 

13 
2 

S 'S""-c-4 
4 

C 
c -

Thaik; white 
orneous write 

1 9 "L "' u MC . 1. S E 6 3 S C 5d 

1934 
1943 
1946 

O'''7 A2 
03C782 
03072 

Yt ururLbura 
,'-LC Hancerscn 
VL Cn sa ca'-,c 

2 
3 

E 
f 

E 

'tE 

949S 
7 

2s 
49 

00cr. 
90C1 

4 Cn kcndcra 

0n lkA white 
swet-stalk 
Fesist bird 

1955 03C78? ;'LC Chawer ca 1: 37-0 
1965 C30782 MC' Chawanda 2 E 16 37 3 5 9G

0 
3 4 Chikordora 

1966 
1987 

030782 
040782 

MLC 
MLC 

Chawanca 
Cotito 

2 
1 

E 
W 

16 37 
1- 34 

31 45 
31 34 

98C 3 
990 3 

4 
4 

Mashava 
Chlkonuoma Resist bird 

1999 040782 MLC fotiso 14 W 16 31 31 25 1120 3 4 Cnikondorna 
2004 040782 MLC St Albert 1C E 16 29 31 21 1200 3 4 Chikoncoma Kafir 
2009 040782 MLU Mzarabani 1 N 16 22 31 01 41C 3 4 

2015 060782 MLC Mzarabanl 3 NE 16 18 31 05 400 3 4 
,016 
2021 
2026 

2031 

0:'782 
060782 
060782 

060782 

MLC 
MLC 
MLC 

MLC 

Mzarabani 
Hoya 
Musengedzi 

Mascmo 

25 
0 
9 

2 

NE 

E 

W 

16 18 
16 20 
16 07 

16 17 

31 05 
31 02 
31 06 

30 25 

400 3 
410 ? 
300 3 
400 3 

4 
4 
4 

4 

Early 
Caudatur 
Loose head 
white seed 



7~o -PpC 3R 

S, 
20'2 -?2 ' E n -h~ s~~ c -A 

" , T
1C1 5 4CC0 cpsc: rt.a4 

CC~ 
C-C8-

2067fE 

7n~ 

a:o 
YL Angwa 

LC782NLC Angwa 
S 7AngeLZ nax.4cL 

C 

E8 
: 

A02 

Pi 

3 

-3 OC 
3 4CC 

3- 4 
23 320 

-1O0 

C :7 4C0 
7apa

3 ' 4C0 

17 417 

3 

3 

4 
Mene 
Matipa 

Matipa 

!L oCse pan ic e 
C r ecus rtR: 
Rec ccmpc-. 
Kf r 

Caucatu­

:06C 
09 

,C74A 
2C75 
2076 
2082 
2090 

2095 
2097 
2100 
2101 

(06 786....ML-C 
(860A&78- MLC 

08C7L ML2 
08 2 ML 

CEC87 MLC 
C8072 MLC 
C8078' ML 
C9C782 MLC 
090782 C 

090782 MLC 
090782 MLC 
110782 MNL 
110782 MNL 

Spo: 9 
Sipoijo 9 
Slpoi4c 

o c 
Sipo~i~c C0 

Sipol",o 2 
Kacnc:a 1 
Kacnota 3 
Maccr-bwe 8 
Maccm ,e 1E 

Chadona 4 
Chambira 0 
Musanl 4 
Berchenough 14 

S 
S i6 4z 

EOi '' 2 

4CatLIM 
6 4 

W 
E 16 33 
E 32 
S 17 00 
N 17 50 

S 17 47 
17 04 

N 20 03 
S 20 04 

.4 
3C 46 
30 39 

39 
30 39 

30 39 
30 33 
30 30 
31 05 
31 10 

31 15 
31 12 
32 26 
32 21 

10c>300 
1-300 
1200 

1100 
1200 

1200 
114C 
1100 
120C 
1200 

1100 
1250 
700 
500 

3 

3 

3 
4 
3 
3 
3 

3 
2 
3 
3 

4 

4 

4 
4 
4 

4 
2 
4 
4 

Mesoso 

C c 

"uscsc 

Hcta 

Dere 

Cpd: eac 
Compact heac 
Chalky white 

sweet-stak 

Loose heac 
Resist biro 
Kafir 

K.caudatu 

K. caudatum 
Weedy 
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DESCRIPTORS AND DESCRIPTOR STATES FOR SORGHUM GERMPLASM EVALUATION
 

TGR: 	 Collectoxs iumbei assigned to tie samples at the time of 
collect ing 

2 PC: 	 Plant coloui at Harvesting
 
P Pigmented
 
T Tan
 

3 MC: 	 Leaf Midrih Colour
 
C Colourless (white)
 
D Dul l
 
Y Yellow
 
B Brown
 

4 SJ: 	 Stalk Juiciness 
J Juicy
 
D Dry 

5 JO: 	 Juice Quality 
S Sweet 
f Insipid 

6 LD: 	 Lodging 
1 0 •10 of the plants lodged 
2 11 25% of the plants lodged 
3 26 50% of the plants lodged 
4 51 -5% of the plants lodged 
5" 76 100% of the plants lodged
 

7 SN: 	 Synchrony of Flower ing 
Whethet the main stem and t lers flower at the same time or 
not
 
S Synchronous
 
N noui synchionous
 

8 EN: Head Exs-rtion 
I well exserted, more than 10 cm between ligule of 

the flag leaf to head bas-e 
2 exsertion 2 cm to 10 cm between ligule of ".ag 

leaf to head base 
3 less than 2 cm but ligule definitely below the 

head base 
4 peduncle recurved but head is below the ligule 

and clearly expo!sed splitting the leaf sheath 
5 head covered by the leaf sheath 



9 PS: Head 
1 
2E 
21) 
3E 
4E 

Compactness and Shape 
vez y lax panicle, typical of wild sorghum 
very loose erect primary branches 
vei y loose drooping pr imary branches 
Ioose elect primary branches 
sem i loose (Iooping primary branches 

5 
6 

;eani compac tc I 
compa ct elliptic 

ptic 

7 compac t oval 
H half bloom coin 
9 bl oom corn1i 

10 Sr: Shattering 
1 
2 
3 

non shat terig 
moderately shat tering 
completely shattering 

11 TS: Threshabi I i ty
The elfectiveness of removing the grain by
expressed as 
1 freely thieshable (0 - 1% unthreshed kernal)
2 almost freely threshable (2 - 10% unthreshed 

threshing 

3 
4 
5 

kei na I )
partly tIreshable (11 - 25% unthreshed kernel)
dl fictilt o thresh (26 - 50% unthreshed)
diff iult to thresh (more than 50% unthreshed 
kel ne I) 

12 GC: (lune Coluul 
W whi te 
S sienna (yellow) 
M mahogany (brown) 
R red 
P pill 1)le 
B black 
C grey 

13 GV" Ketnel Covei ng
Amount of kernel covered 
I grain uncovered 

by the glume 

2 25% of giain covered 
3 50% of grain covered 
4 75% of grain covered 

14 SC: Kernel Coloor 

I wh i te 
2 yellow 
3 red 
4 brown 
5 buff 



- 32 ­

15 BD: Bird Damage 
Visually scored 
3 no damage 
5 5) damage 
7 15% damage 

on 1-9 scale 

16 PA: Overall Plant Aspect 
overall agro)nomic desitability 
visual ly 
I very good 
2 g ood 
I VP) age 
, be low avv, age 

5 pool 

of the accession as observed 

17 EV: Eai Il,' Vigol l 
Re:codel 24 day' : fter 
I ve y good 
2 gMd 
3 avez age 
4 belo0' average 

5 Piol 

field !iiV.LiCC 

18 FL,: l)ays 
Nutmber 
date 

to l)t I lowering 
of day!; tfrom ,ean emergence 

when _SQoof the plants in the 
date 
plot 

of the fileld to 
start flowering 

the 

19 lIT: Plant Height 
Mean height 
ii cm h;ased 

of 
ol 

the, m,in stalk measured after 
10 randmln (:Iho;en plants 

50% flowering 

20 IlL: Head lngth 
Mean length Iorn 
oil ive l l(l¢)))Ily 

the 
chle(') 

hase of the 
ll I nlts 

head to the tip in cm based 

21 11W: Head Width 
Width of panicle in natural positiou at 
the head in cm based on the widthi 

the widest 
of heads 

part of 
from five 

randhomly chosen plant. 

22 PT: No. 
The 
and 

of lioductiwy, tiller!: 
numbo )f spikes vhich bear seed 
th:,iefoie coitiilnute to yield 

at the time of maturity 

23 KW: Kernel veighlt 
Vi suia Ily ;'ord o 
3 sial I (size of 
5 avet age (DCS5) 
7 large 

Q <Scale 
Chisumbatje) 



24 EX: Eudospet m Tplt e 
Visually scoriied 
I Completely co l OIOLiS 
2 almos I t i(()(*ol 
A pa t ly cut ne, ui 
4 al most ; t ith, 
5 (,ImpJletely tt chy 

25 EC: Endo;Iptm cu luit 
1 'h,i te 
2 y ,I Io..; 

26 ET: Eimdios pe tm Type 
I normil ] 
2 waxy 
. s uga I 

21 KL: Keiriel I,ur; t ite 
1L lustit. 
N tIn nIll tious; 

28 ST: Sub coat 
A aborit 
P present 

29 KP: lernelI I'I tupiissS 

I) dimple 
P p1 uImp 



TAEE 3: E,-,;LJ";-T:ZC". ZA ,- -: -:" v ]:- V CNLLECTED .- .',, - !*.E ',' AT A -: -;: , ,T 12 1.2-1984 

,,-,R '. S L AS S TS GC G-1 SC 5C PA E'V _ -T r' H. PT . E'. SC ET ST KP 

m2D- : S 2 £ 9 A3-6­

1 S 3 1 3 82 31 202:4 

T- B 23 1 4 2 3 8'S38325 3252 6 2 2 2 22 

151 

154 

157 

T5T 
T 

C 
C 

C 
C 
D 

D 

0 
C 

S 

I 
1 
i 

1 
1 
1 

, 
N 
N 

" 
1 

-

3 
22 

4E 
5 

1 
1 

3 

2 
2 
3 

R 4 

5215 3 
B 2 
P 2 

2 

2 
2 
2 

2 
3 
3 
A 
23 

3 
3 
4 
2 

-"2 244 
77 2923 5 
7632 237 
6118215 

2517 

3 
3 
5 
3 

5 
6 
5 
6 
4 

4 
-
3 
3 
3 

1 
1 
1 
1 
1 

2 
2 
22 
2 
2 

2 
2 

2 
? 

1 
1 
1 
1 

2 
2 
2 
2 
2 

-_ - .- n " " ' - - " £ "- } - _ 

62 

*-'D D : 1 -

1 3 
-. 

B 3 
32 

8325214 
1 

2 2 421 
1 
1 

2 
1 

2 
1 

1 
1 

j
2 

176 
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4 
4 
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2 
2 
4 
2 

5 
2 
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2 
2 

2 
4 
3 
2 
5 

2 
3 
2 
2 
2 

89 
96 
96 
88 
99 

21 
29 
30 
22 
30 

17 
20 
17 
15 
16 

6 
5 
7 
6 
4 

2 
3 
2 
3 
1 

5 
4 
5 
6 
3 

3 
4 
3 
5 
2 

2 
2 
2 
1 
1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
1 

2 
2 
2 
2 
1 

2 
2 
2 
2 
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tABLE 
 PASSPORT 
 OF PE'L ERP T
 S C FwED ::MBAB'
R -:LLT DUx i
.
 

R .. -ROV -,K - LON ALT SS ST LOCAL NAME REMARKS 
1 

1 
29 

37 

,70..82 
07t)'82 
;S84821 
080-82 

!40-.82 

ML Mahusekr-a 
MLE Mahusek-'a 
ML Makumbe 
MLE Makumbe 
MSV Chibi 

! 
2 
4 

19 
NE 

E 

--------------­ --------------------------------­----------­18 19 31 1 1487 2 4 ong heads13128 31 10 1487 2 4 bristled'.7 31 31 13 1450 4 4 Musimbotr large seed17 32 31 18 1200 4 4 bristled 
2023 3040 750 2) 4 

49 
77 
78 
79 
99 

:-0-82 XSV 
250482 MSV 
150482 MSV 

2Guu 
150482 MSV 

Chibi 
Gutu 
Gutu 

Gutu 

3 
32 
32 
32 
37 

E 
NE 
NE 
NE 
NE 

20 18 
19 32 
19 32 
19 
19 32 

30 34 
31 22 
31 22 

22 
31 25 

750 
1100 
110 
1100 
1150 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

c'indrical 
thickneads 
assorted 
assorted 

100 
101 
106 
107 

116 

150482 HS, 
250482 mSV 

10.i10482 mSV 
150482 MS7" 
160482 MSV 

Gutu 
Gutu 
Guru 
Gutu 

Guru 

37 
37 
50 
50 

41 

NE 
NE 
E 
E 

S 

19 32 
19 32 
19 36 
19 36 

19 51 

31 25 
31 2513 1.. 
31 28 
31 28 

31 22 

1150 
11150 

1100 
1100 

1250 

2 
2rt2 
2 
2 

2 

4 
4 
4 
4 

4 

Short.STOUT heads 
-Long thl!n loose 
c hidrilcae 
bristled 

119 

120 
121 
126 
133 

160482 

160482 
160482 
160482 
160482 

MSV 

MSV 
MSV 
MSV 
NSV 

Gutu 

Bikita 
Bikita 
Bikita 
Bikita 

41 

20 
20 
42 
43 

S 

N 
N 

NE 
E 

19 51 

19 47 
19 47 
20 00 
20 00 

31 

31 
31 
31 
31 

22 

40 
40 
50 
52 

1250 

1050 
1050 
900 
930 

2 

2 
2 
2 
2 

4 

4 
4 
4 
4 

Runyarushiri 
Tswetachena 

lanceolate 

bristled 
lanceolate 
long cylindrical 

135 
136 
138 
152 
165 

170482 
170482 
170482 
170482 
190482 

HSV 
MSV 
MSV 
MSV 
MSV 

Magaisa 
Magaisa 
Magaisa 
Magaisa 
Kyle 

1 
1 
1 

13 
33 

SW 
SW 
SW 
S 
E 

20 24 
20 24 
20 24 
20 26 
21 15 

31 44 
31 44 
31 44 
31 52 
31 03 

660 
660 
660 
650 

1100 

2 
2 
2 
2 
2 

4 
4 
2 
4 
3 

Rukunda 
Rushambo 

lanceolate 
bristled 
shattering 
cylindrical 

175 
180 
188 
193 
208 

190482 
190482 
190482 
190482 
200482 

MSV 
MSV 
MSV 
HSV 
HSV 

Kyle 
Kyle 
Kyle 
Kyle 
Neshuro 

3 
25 
28 
72 
2 

E 
SE 
S 
S 

SW 

20 15 
20 24 
20 25 
20 20 
20 56 

31 03 
31 04 
31 03 
31 09 
30 38 

1100 

800 
800 
700 
600 

3 
2 
2 
2 
3 

4 
4 
4 
4 
4 

Rushambo 
Rushambo 



------ ------------------------------------ -----------------------------------------------------------
TGR DATE PPOV TOWN KM DR L4T LON ALT SS ST LOCAL NAME REMARKS 

27 20(u'.82 MSV Neshuro 65 S 2I 12 22 2 650 3 4 

224A 200-.82 MSV Neshuro 84 S 17 0 28 580 2 2 shattering 

2.-43 20(2482 MSV Neshuro 84 S u9!7 3'( 28 580 2 4 
"26A 21048.2 MSV Sabi 20 S 7 3 '8 350 2) 4 Semi shattering 

.90? 21-4 ,82 MS'. Sabi 2 3 8 350 2 4 cyaindrical 

" 
226C 21-,-82 MSV Sabi 20 S 21 97 8 350 2 4 bristled 

227 :i -W82 MS'.' Sabi 20 S 2) 28 350 2 4 
.92 21u-482 MSV Sabi 20 3 2 350 2 4 

2 22A2'"'1.4 MSV Sabi 11 S 300 2 4 cylindrical 

.2 ' 21M482 MSV Sabi I1 5 21 ,. 2 400 2 4 short :ylindrical 

232C 210-.32 MSV Sabi 11 S 21 24 32 07 .00 2 4 briSt -d 

232D 210482 MSV Sabi !I S 21 24 32 07 400 2 4 stump1 heads 

.92E 210482 MSV Sabi 1! S 21 4 32 27 400 2 2 shattEiing
 

.97 210482 MSV Sabi 29 2) 48 32 11 0 2 4
 

2- . 22( 2 MSV Malipati 25 N 22 56 31 13 340 1 2 'i d
 

259 230-82 MSV Zaka 36 SE 20 3'. 31 '1 570 2 4 
268 260.82 MSV Turg-wana 6 S 20 29 30 42 770 2 4 Bung-e 

279A 260482 MSV Bebejena 6 W 20 36 20 40 '750 4 c,' indrical 
2798 260"82 MSV Bebejena 6 036 40 750 2 4 purk.e glumes 

285A 260482 MSV Bebejena 11 W 20 37 30 37 740 3 4 cylindrical
 

285B 260482 MS' Bebejena 11 W 20 37 30 37 740 3 4 bristled
 

288 260482 MSV Bebejena 19 SW 20 40 30 38 720 2 4 downy mildew
 

3-12 300482 MSV Zaka 7 S 20 24 31 27 t80 3 4 Rushambo
 

372 300482 MSV Zaka 35 N 20 07 31 16 1160 2 1 wild
 

375 010.582 MDL Charter 0 19 15 30 50 1300 8 4 Chifumbata
 

4 Halale improved
 

379 010582 MLN 'ankie 0 18 30 26 35 900 8 4 Halale long heads
 

388 010582 MLN Wankie 0 18 30 26 35 900 8 4
 

400 010582 MDL Shabani 0 20 08 29 57 1050 8 4 Rushambo
 

401 010582 MDL Shabani 0 20 08 29 57 1050 8 4 Bikita
 

376 010582 MLN Vankie 0 18 30 26 35 900 8 


0 19 05 28 50 1200 8 4
 

418 010582 MLN Nkayi 0 19 05 28 50 1200 8 4 Tsholotsho bristled
 

429 010582 MDL Chilimanzi 0 19 40 30 45 1400 8 4
 

431 010582 MLE Plumtree 0 


412 010582 MLN Nkayi 


20 28 27 45 1300 8 4 Isifumbata
 

,433 010582 MLN Binga 0 17 40 27 20 592 8 4
 



TGR DATE PROV TOWN K.M D' LON ALT SS ST LOCAL N4ME REMARKS 

39 01,18 MDL Be!ing-we 01 0'60 8 4 
0 82 MLE Tsholotsho 0 0 05, 8 Halie 
-5-, MIO Lupane I2 1i 8 . 

'82 MDL Seiuk-'e 0 1 5, 0 i iO 8 4 
M nk0osi:azi 22' 73 2OO 8 -

82 M:N nkosikaz; 2-1>300 8 4 
'82 ML h-osiKazj 308 ,' 45 1200 8 4 

f..8 MNL Gata 2 )370 1 1 v ild 
... 

661907C82 ..L 
Mhedzia 
Wengezi 

1-
23 S 9 "5 2 26 

1030 
600 

4 
3 

4 
4 

Hoti 
1981 harvest 

377682 M62M.L Wengezi 36 S 3 3 0 700 3 4 
56. 07 .82 MNL ';engezi 41 SE 19 4 323- 780 3 4 

6131 10582 M.N Tan~ndayi 19 S 20 18 32 4? 700 1 1 
627 
654 

10582 MNL 
M1(582MNL 

Mt 
Mt 

Sel-nda 
Selinda 

4 
8 

S 
S 

2,22 
2,t26 

32 
32 

4 
4. 

900 
860 

2 
3 

4 
4 

conical heads 

713 18k582 MDL Zhombe S 8 219 1180 3 4 
75, 
758 

190582 
190582 

MDL 
MDL 

St 
St 

Joseph 
Joseph 

19 
19 

S 
S 

19 
19 

t:, 30 31 
50 30 33 

1100 
1100 

3 
3 

4 
4 

Cylindrical 
conical 

791 200582 MDI Sadza 0 18 53 31 2. 1420 3 4 Johni 
810 200582 MDL Sadza 0 19 53 31 24 1-20 3 4 Chizambia 

850 210582 MDL Gokwe 39 V 18 14 28 41 1100 3 4 Rushambo 
861 
869 

220582 
220582 

MDL 
MDL 

Manyoni 
Manyoni 

10 
19 

U 

U 
18 10 
18 07 

28 34 
28 31 

1100 
1100 

3 
3 

4 
4 Rushambo 

Early maturing 

894 240582 MDL Mkoba 3 E 19 21 29 33 1300 3 4 
901 240582 MDL Mkoba 3 E 19 21 29 33 1300 3 4 

901A 240582 MDL Mkoba 13 NW 19 16 29 28 1300 3 4 Bristled 
901B 
901C 
909A 

240582 
240582 
240582 

MDL 
MDL 
MDL 

Mkoba 
Mkoba 
Mkoba 

13 
13 
26 

NW 
NW 
w 

19 16 
19 16 
19 17 

29 28 
29 28 
29 28 

1300 
1300 
1300 

3 
3 
3 

4 
4 
4 

Cyl. brist. 
Cylindrical 
Conical 

909B 240582 MDL Mkoba 26 W 19 17 29 28 1300 3 4 Cylindrical 

975 200582 MDL Sadza 0 18 53 31 24 1420 3 4 Chizambia 
988 200582 MDL Sadza 8 NE 18 53 31 24 1420 3 4 Joni 
991 200582 MDL Mupatsi 5 E 19 02 31 28 1200 3 4 Joni 
1032 200582 MDL Mupatsi 5 E 19 02 31 28 1200 3 4 Joni 
1052 260582 MDL Donga 3 N 19 43 30 10 1250 3 4 



TGR DATE PRO, TO '.N K4 DR LAT LON ALT SS ST LOCAL NAME REMARKS
 
-----------------------------------------------------.-------------------------------------------------­

1072 
1087 
1098 
1117 
i128 

260582 
260582 
270582 
270582 
270582 

MDL 
MDL 
MDL 
MDL 
MDL 

Donga 
Donga 
Masungo 
Mataka 
Mataka 

19 
14 
6 
1 
0 

SE 
SE 
S, 

19 30 16 
19 50 30 13 
20 46 30 19 
20 51 30 11 
20513012 

1200 
1200 
750 
760 
760 

3 
3 
3 
3 
3 

4 
4 
4 
4 

Rushambo 
Nyanjiri 
Rushambo 
Veshoko 
Rushambo 

1149 
1159 
1164 
1194 

1231 

280582 
280582 
280582 
,'0682 

020682 

MDL 
MDL 
MDL 
MNL 

MNL 

Zurubi 
Zurubi 
Shabani 
Tsanzaguru 

Nyatate 

7 
7 

23 
2 

N 
N 
N 
E 

E 

20 26 
20 26 
20 08 
IS 36 

18 01 

3 -! 
3 

29 52 
32 5 

32 39 

850 
850 
1050 
1320 

1190 

3 
3 
3 
3 

3 

2 
4 
4 
4 

4 

Rushambo 
Rushambo 

1288 
1292 

1451 
1455 
1461 

1462 
1463 

1468 
1582 
1632 

03068 
070682 

110682 
110682 
110682 

110682 
110682 

110682 
180682 
210682 

MNL 
MNL 

MNL 
MNL 
MNL 

MNL 
MNL 

MNL 
MLW 
MLW 

Nyamurunda 0 
Shar-a-ga 0 
Musani 0 
Musani 4 
Changazi 0 

Birchenough 14 
Birchenough 14 

Birchenough 19 
Murombedzi 7 
Magunje 7 

S 
S 

S 
E 
E 

17 52 
18 33 

20 04 
20 03 
19 58 

20 04 
20 04 

20 07 
17 39 
16 53 

3? 55 
32 46 
32 25 
32 26 
32 25 

32 21 
32 21 

32 22 
30 15 
29 2S 

1200 
850 

600 
700 
610 

500 
500 

490 
1300 
1200 

3 
1 

3 
3 
3 

3 
3 

3 
3 
3 

4 
1 

4 
4 
4 

4 
4 

4 
4 
4 

Chigwihinini 

Wild 

1692 
1879 
1887 
1890 
1892 

220682 
010782 
010782 
010782 
010782 

MLC 
MLC 
MLC 
MLC 
MLC 

Chimusimbe 
Nhava 
Nhava 
Nhava 
Kasenzi 

3 
30 
9 
9 
1 

E 

N 
N 
E 

17 10 
16 35 
16 32 
16 32 
16 35 

29 29 
32 10 
32 11 
32 11 
32 14 

1100 
1000 
1000 
1000 
850 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Long heads 
Long heads 
Short heads 

1895 
1900 
1906 
1910 
1916 

010782 
010782 
010782 
010782 
010782 

MLC 
MLC 
MLC 
MLC 
MLC 

Nkondi 
Mary Mount 
Mary Mount 
Mary MOunt 
Rushinga 

1 
8 

12 
23 
3 

W 
W 
W 
W 
N 

16 37 
16 37 
16 39 
16 40 
16 37 

32 17 
32 26 
32 21 
32 14 
32 01 

750 
680 
650 
680 
1000 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Long bristled 
Assorted 
Bristled 
Bristled 

1917 020782 
1930 020782 
1933 020782 
1964 030782 
2010A 060782 

MLC 
MLC 

MLC 
MLC 
MLC 

Mukumbura 
Mukumbura 

Mukumbura 
Chawanda 
Mzarabani 

0 
13 

24 
0 
10 

S 
SE 

N 

16 12 
16 20 
16 25 
16 37 
16 22 

31 42 
31 45 
21 49 
31 41 
31 01 

450 
530 

900 
960 
410 

3 
3 

3 
3 
3 

4 
4 

4 
4 
4 

Assorted 
Assorted 

Bristled 



----- ----------------------------------------------------------------------------------------------

TGR DATE PROV TOVN KM DR LAT LON ALT SS ST LOCAL NAME RE ARKS 

2017 060782 MLC Mzarabani 25 NE 16 18 
 31 05 400 
 3 4 Long cylindrical
2022 060782 MLC Musengedzi 23 S 16 
If 31 07 300
 
2023 060782 MLC 4usengedzi 2 S 16 
 31 07 300 3 4
 
2027 060782 MLC Musengedzi 3 4
4 SW 16 07 31 06 300 
2032 060782 MLC Masomo i 
 16 17 30 3 400 3 4 

2038 070782 MLC Chitsungo 3 4
16 16 30 28 400 3 

2044 070782 MLc. Angva 39 V 
 16 03 3) 18 400 3 4

2049 070782 MLC Chapo 30 
 16 4. 30 23 350 3 4
2053 070782 4LC Angva 
 0 16 12 30 17 400 3 4

2070 080782 MLC Sipolilo 10 
 W 16 42 30 39 1200 3 4
 



,IM 

DESCRIPY)RS AND DESCRIP'NOR 
GERMPLASM EVALUATICI( 

STATES FOR PEARL MILLET 

'GR: The nual-t is!:iqaed 
col lectinq the sarmple 

by thc collectors at. the time of 

2 EV: Eatly Vigou: 
Recoidede i o 
w_t;s thiii oif 

1-9 c ale 24 days after emergence, the 
[ ,ti t ecoi(iing to avoid the effect of 

crop 
plant 

3 DFL: Days to tlowet ii 
jNutlbet of days ft um field emergence to when 50% of the 
plants tLowered. Stigma eretgence on the main spike is 
c(.isideted 'Is tlhwetinq 

4 PHIT: Plant, Height 
Measni l i (:a 
spike 

[tctm the tpound level to the tip of the 

5 SPL,: Spike .enigtih 
measumid in cm 
pr ima y tillet 

ftont dhe base to the tip of the spike on the 

6 SPT: Spike Thi cknes:; 
Maximum diametet 
ill1 i tl es 

of spike, excluding bristles, measured in 

7 NPI': PIcxuct iVP Ti 1let s 
The numb,,et of spikes which bear seed 
ri-tt it y and therefore constribute to 
spikes ate [lot counted 

at the 
yield. 

time of 
Immature 

8 SF1: Synchrony of Ear Maturity 
3 Non synchl onous 
5 Intetrmediate 
7 Synchronous 

9 EM: Spike Exsertion 
3 Well ,xserted, more than 5 cm between ligule of flag 

leaf and base of spike 
5 Base of spike just above the ligule of the boot leaf 
7 More than 5 cm of the spike is within the boot leaf 

10 FYP: Green Fodldet Yield Potential 
Considertig tiilerting, leafiness 
classified as 
3 Poor 
5 Inteimediate 
7 Good 

and bulk, visually 



11 YP: Yield Potential 
Consider spike number size and density, seed number and 
size compared with a standard check 
3 Low 
5 Intermediate 
7 High 

12 OPA: Ovejall Plant Asjpect 
Overall agronomic desirability of an accession 
3 Poor 
5 Intetmediate 
7 Good 

13 LS: Lodging Susceptibility 
3
5 

Low 
Intetmodtiate 

7 High 

14 BL: Bristle Length 
1 Bristles below the level of seed apex 
5 Bristle length not more than 2 cm above the seed 

sur face 
7 Bristles longet than 2 cm above the seed apex 

15 COM: Spike I)ensity 
Depends on 
si e 

the number of grains per unit area and grain 

i Loose 
5 Intermediate 
7 Compact 

16 IIR: Spike Shatteting and Threshing 
1 Spontaneous shattering 
2 Shattering at touch 
3 Non shattering and free threshing 
4 Non shattering and difficult to thresh 

17 GLC: Seed Cover ing 
3 Exposed 
5 Intermediate 
7 Enclosed 

18 Or: Endosperm texture 
3 Mostly corneous 
5 Partly corneous 
7 Mostly starchy 



--------------- -------------------------------------------------------------

TABLE 5: 	 EVALUATION DATA OF ?EA'RL MILLET CERMYL.-.SM CuLLECTED DURING 1982; 
AND GRO., DU"RiNG 198--85 SEASON ^T G.EBI (ME-N OF 3 REPLICATIONS) 

TGR EV DFL PHT SPL SPT NPT SEM E-XN FY YP 0PA Ls BL COI THR GLC ET 

1 6 72 230 26 29 1 . 6. 5 5..0 5.3. 5 .3 6 t . 3, 5.5. 6 5.0 
4 6 76 246 21 26 2.0 4.6 6.3 5.00.3 5.05.3 5.0 
19 6 75 243 30 29 1.6 5.0 5.3 6.) 5.0 -.. 6 . . 4.-) 5.6 
29 5 78 246 31 3'. 1.3 6.0 6.0 5.6 -.3 .3 f... 5.6 
37 5 78 243 30 33 1.6 5 6. 6 13.3 5.6 

49 6 64 203 20 28 2. , 5.5 6.6 4.3 5.0 5 0 6 0 5.0 5 
78 5 70 230 27 29 2.3 6.0 5.6 6.0 5.6 5.0 6. 5. 5.3 
99 69 236 2 23 3.0 . 6.0 5.0 5.6 t.6 3.0 4. .() 0 4.6 .3 
100 5 77 210 27 24 2.3 
 5.6 5.3 6.0 53 . 5.3 4s.c , . 5.6 5.0
 
106 5 72 213 2- 22 2.' 
 4. 4.6 5.C 4.6 4.6 .0 3 4.6 4.6
 

'
107 74 223 29 26 20 5.3 6.3 5.3 5.3 6.0 R) 5. . 6.3 5.0 
116 4 72 210 21 24 2.0 0 .6 6 4.0 4.0 n.04.3 .6 5.3 4.3 
119 5 78 236 31 25 1.6 4.6 6.0 6.3 5.6 5.3 3.0 4.0 5.0 
120 5 70 216 24 23 2.3 5.3 5.6 5.3 5.0 5.0 60 0 5 0 4.0 4.3 
121 6 70 220 23 24 2.5 0 6.5 6.0 6.0 6.0 . 4. 4.0 3.0 5.5 5.5 

126 5 74 236 20 26 2.3 4.3 5.6 5.6 5.0 4.6 6.0 5.0 5.3 3.3 4.3 4.0
 
138 4 70 236 21 23 2.6 4.0 6.3 5.3 4.0 3.3 6.0 5.0 5.0 3.0 3.6 4.3
 
165 5 67 210 22 24 3.3 5.0 6.6 5.6 5.3 5.6 6.0 4.3 5.3 4.0 5.3 4.3
 
175 5 67 210 22 24 3.3 5.0 6.6 5.6 6.0 4.3 5.3 4.0 5.3 4.0 5.3 4.3
 
180 6 67 210 25 25 2.6 5.6 5.6 5.6 5.6 5.6 6.0 4.3 5.3 3.3 5.0 4.6
 

188 5 67 203 26 23 1.6 5.3 5.6 5.0 5.3 5.3 6.0 4.0 5.3 3.3 5.0 5.0
 
193 5 68 213 22 20 2.0 4.6 6.0 5.3 5.3 5.3 6.0 4.0 5.3 3.3 5.6 5.0
 
208 5 70 206 20 24 3.6 5.3 6.3 6.3 5.6 5.6 6.0 4.3 5.0 3.5 3.5 5.5
 
217 5 71 236 21 21 3.3 
 3.6 6.3 6.3 4.3 3.6 6.0 4.0 5.3 3.3 5.3 5.6
 
224A 4 72 223 24 19 3.0 3.0 6.6 6.0 4.0 3.3 6.0 4.6 5.0 3.0 5.0 5.0
 

224B 5 74 216 19 21 
 2.3 3.3 6.0 5.3 4.0 2.6 6.0 4.3 5.0 3.3 5.0 5.3
 
226A 5 71 213 26 20 2.3 5.3 6.0 5.0 5.0 5.0 6.0 4.0 5.6 3.3 4.6 5.0
 
227 6 70 240 26 24 1.5 5.0 6.0 6.5 6.5 6.0 6.0 4.0 5.5 3.0 4.5 5.0
 
232 7 74 260 22 32 4.0 6.0 5.0 7.0 6.0 6.0 6.0 4.0 7.0 3.0 3.0 4.0
 
232A 6 71 235 20 27 3.0 5.0 6.5 6.5 5.5 5.5 6.0 4.0 4.0 4.0 5.0 4.0
 

http:CERMYL.-.SM


TDR DFL PHT SPL s7 P EcB *,'FL - TR GLoC 

232B 5 1 2272 . .' :.5 I. ,.. V... -. -. . 0 7. 

259 5 7! 22629 . f 
268 5 6 216 19 22 2. 
288 5 63 190 2 9 2.6 3 
322 5 66 211 26 9 ~ -. 0~ 

375 
37 
388 
401 
412 

6 
6 

4 
441 

72 
74 
70 
68 
755 

236 26 
253 3 0 
236 26 
203 23 
213 272! 7 

28 
28 
30 
20 
363 

3 
2.0 
2.6 
2 
3963.3 

3 
f 6 
5. 
-. 6 
. 
4.3 

f 

6.3 
6.0 

62 
6 

0 
0 

u6 .0 

6 
. 
4.3
5 .3 

5 
5.05. 
4.6
5 . 

6..-. 
6 ".6 

6. 0 -. 
~5 .6 5.3 

6. 
5
6 .' 

' 

3.0 
. 

.. 
. 

0 
C 
6. 

418 
431 
433 
439 
444 

5 
5 
5 
5 
5 

78 
75 
70 
74 
76 

213 21 
220 25 
230 27 
230 25 
202 37 

35 
32 
22 
22 
33 

1.3 
2.6 
2.6 
1.6 
1.6 

4.0 
5.6 
-. 6 

. 
-. 6 

-5.3 
f.3 
6.0 
6.3 
6.0 

4.6 
5.3 
5.6 
5. 
5.0 

-1 
5.0 

6 
0 

4.6 

4.3 
6 

5.6 
6 

.6 

6.0 
3.0 
6.0 

6. 

6.0 
4.6 

.0 

) 

5.3 
3 

5. 

6.0 

3.3 
3, 
3. 
33 ­
2 

4.6 

2 
-. 6 

3 

. 
4.6 

6 
-. 
5.C 

454 
465 
476 
477 
478 

5 
5 
5 
6 
6 

76 
72 
75 
75 
75 

223 
220 
216 
240 
233 

2-2 
23 
24 
29 
29 

2 
28 
24 
25 
29 

.0 
2 .6 
2.0 
1.3 
2.3 

.6 
4.o 
5.3 
4.6 
5.3 

6." 
6.0 
5.0 
5.6 
6.0 

5.6 
5. 
6.0 
6.0 
6.3 

6 6 
0 

5.6 5.3 
f 5. 
f.6 5.1 

6.0 -.3 
IJ-6 

6.0 3 
6.C -.3 
6.0 4.3 

6 . 
. 

4.6 
-6 
fC 

3.0 
3 
3.3 
2.,0 
3.3 

5.0 f 
.6 .6 
6 4.6 
.6 .0 
.0 5.0 

545 
561 
562 

5 
5 
6 

72 
70 
73 

226 
236 
233 

25 
23 
23 

28 
21 
26 

1.3 
3.0 
2.0 

4.3 
5.6 
5.0 

6.0 
6.6 
5.0 

5.6 
5.0 
5.3 

4.6 3 
56.')

4636 

.6 . 
.3 

-,6-.0 
f.1 

3 .0 
3. 

f .0 

f3 

4_0 
o..6 

564 6 75 240 27 29 1.0 5.6 5.6 6.3 3 .0 . 
713 5 74 23C 23 29 2.0 5.6 5.6 6.0 .5 3 6.0 . 6.6 3-3 4.6 5-3 

757 
758 
791 
810 
850 

6 
6 
5 
4 
5 

73 
72 
72 
71 
68 

246 
240 
243 
226 
220 

27 
22 
26 
24 
27 

25 
28 
23 
21 
20 

1.3 
1.6 
1.6 
2.3 
1.3 

5.6 
5.0 
5.3 
4.6 
6.0 

6.0 
5.3 
5.6 
6.0 
6.6 

6.6 
6.0 
5.6 
4.6 
5 3 

5.0 
5.0 
3.3 
4.6 

5.3 

5.0 
5.0 
5.3 
4.6 
5.6 

6.0 
6.0 
6.0 
6.0 
6.3 

4.3 
4.3 
4.3 
. 

5.0 

6.0 
6.0 
4.5 
6.3 
6.0 

3.0 
3.0 
3.6 
3.3 
3.3 

2.0 
4.6 
6.3 
5.6 
3.5 

5.5 
(,0 
4.­
5.0 
5.0 

861 
869 
894 
901 
901A 

5 
5 
5 
5 
6 

68 
72 
71 
74 
75 

220 
230 
236 
256 
220 

27 
28 
25 
27 
18 

20 
27 
30 
30 
39 

1.3 
2.0 
1.3 
1.6 
2.0 

6.0 
4.0 
4.0 
5.6 
5.0 

6.6 
5.3 
4.6 
5.6 
5.5 

5.3 
6.3 
6.0 
6.3 
5.5 

5.3 
4.6 
5.0 
6.0 
5.5 

5.6 
4.6 
4.3 
5.3 
5.0 

6.3 
5.0 
6.0 
6.0 
6.0 

5.0 
5.3 
5.3 
5.6 
6.5 

6.0 
5.0 
6.0 
5.6 
7.0 

3.3 
3.0 
3.3 
3.3 
3.0 

3.5 
5.0 
4.0 
4.0 
5.0 

5.0 
4.6 
4.6 
4.6 
5.0 



TGR EV DFL SFL SP .NPT S -.- FY YP CPA LS B L 01M THR GLC ET 

975 
988 

5 
6 

75 
74 

250 
236 

3­
30 

6 
E6 

2., 
. 

f.6 6.C 
0 

6.3 
5.6 

. 
5.35..3 

6.0 
6.0 4. 0 .3 6 

991 
1032 
1072 

5 
4 
6 

75 
68 
68 

2 ,t. 
2211 

. 
25.6 

1 
. 

0 

6. . 
2 6 

66 

.0 
4 3 

.: 

4.6 
. 
. : 

6 
6. 

j6 
.. 

6 . 
. 0 .5. - 6.0 

1087, 5 74 2 10 2. 28 .6 .6 6.0 5.0 4. 4.6 6.(: 4 5 0 33 6, . 
1098 
1117 

5 
5 

64 
68 

203 
210 

19 
25 

-1 
-26 

3. 3 
2. 0 

.) 
4.6 

6 
6.3 

5. 
5.0 

05 5.0 
55.t.0 

6 
4 

-. . 3 .0 

1128 5 71 223 28 2- 2.) 5.0 6.3 5.6 5.6 .6 6.0 4 5.3 3.0 
1149 5 74 210 28 2" 2.0 4.6 5.6 4.3 4.0 3.6 6.0 .. 3 3.3.3 .6 .0 

1159 
1164 
1194 

5 
6 
6 

72 
73 
74 

216 
250 
240 

28 
26 
30 

25 
26 
30 

2.0 
1.6 
1.3 

5.3 
6.0 
5.0 

6.3 
6.3 
5.3 

6.0 
6.3 
6.0 

5.6 
6.0 
4.6 

5.3 
6.6 
4.6 

6.0 
6.0 
6.0 

4.' 
4.6 
4.0 

6.3 
5.5 
6.0 

3.3 
3.5 
3.3 

' 
4. 

4.6 

, 

.6 
1231 
1288 

6 
4 

76 
72 

246 
236 

31 
26 

28 
27 

1.6 
2.6 

5.3 
f.3 

6. 0 
6. 0 

6.3 
5 

5.6 
5.0 

5.6 
5.0 

6.0 
6.0 

4.(.3 
4.3 

.5 3.5-
6 3.0 

4.0 
3 

5 . 
5. 

1451 
1455 
1461 
1462 
1463 

5 
5 
5 
5 
5 

71 
71 
71 
74 
73 

220 
240 
240 
220 
220 

22 
25 
25 
18 
22 

23 
24 
24 
30 
27 

2.0 
1.6 
1.6 
1.0 
2.6 

5.0 
5.3 
5.C 
5.0 
4.6 

5.6 
6.0 
5.6 
6.0 
6.0 

5.3 
5.0 
5.6 
6.0 
5.6 

5.0 
5.0 
4.6 
5.0 
5.0 

5.6 
4.6 
5.3 
5.5 
5.0 

5.3 
4.3 
5.6 
5.5 
5.3 

4.6 
5.7 
4.0 
5.0 
5.0 

4.6 
6.0 
5.0 
5.5 
5.3 

3.6 
-. 0 
3.0 
1.0 
3.3 

5.0 
4.0 
3.0 
4.5 
4.0 

5.5 
5.0 
2.5 
5.0 
4.0 

1468 
1582 

5 
5 

72 
70 

225 
226 

25 
26 

31 
30 

2.0 
1.3 

6.0 
-.6 

6.5 
6.0 

5.5 
6.0 

5.0 
5.3 

-. 5 
5.6 

5.0 
5.3 

5.0 
4.6 

3.0 
4 3 

5.0 
3.6 

5.0 
5.3 4.0 

1632 
1692 
1879 

6 
6 
5 

74 
66 
79 

230 
236 
240 

28 
26 
30 

28 
26 
26 

1.6 
2.0 
I.o 

5.3 
5.6 
4.6 

6.0 
6.0 
5.6 

5.6 
6.0 
6.0 

5.3 
5.6 
5.0 

5.6 
5-3 
5.3 

5.6 
4.3 
5.3 

4.3 
5.6 
4.3 

6.0 
4.0 
5.0 

3.3 
4.0 
3.5 

4.0 
4.5 
5.5 

3.5 
4.' 
5.0 

1887 
1890 
1892 
1895 
1900 

5 
6 
6 
6 
6 

77 
78 
79 
80 
78 

253 
253 
250 
250 
250 

27 
25 
22 
32 
34 

29 
27 
29 
27 
30 

1.6 
1.6 
1.3 
1.5 
1.0 

5.3 
4.6 
5.0 
4.0 
5.3 

6.3 
6.3 
6.0 
5.5 
5.6 

6.0 
6.6 
6.3 
6.0 
6.3 

5.3 
5.0 
5.3 
5.0 
5.8 

5.6 
5.3 
5.3 
4.5 
5.3 

5.3 
5.6 
5.3 
6.0 
5.6 

4.6 
4.6 
5.0 
6.0 
4.6 

5.0 
4.6 
4.5 
6.5 
5.0 

4.3 
3.6 
4.5 
3.5 
3.0 

5.' 
4.6 
5.0 
4.5 
4.6 

?.0 
5.0 
5.0 
4.5 
5.5 

1906 
1910 
1916 
1917 
1930 

5 
5 
3 
4 
5 

76 
80 
86 
80 
77 

233 
255 
220 
230 
233 

31 
29 
23 
25 
28 

28 
21 
24 
26 
30 

1.3 
1.5 
1.0 
2.5 
2.0 

4.3 
5.5 
4.0 
5.5 
4.3 

6.0 
6.5 
5.3 
6.5 
5.0 

5.3 
6.0 
4.0 
5.5 
5.3 

4.6 
5.0 
3.6 
5.0 
4.3 

5.3 
5.0 
4.2 
5.0 
5.0 

5.3 
6.0 
4.6 
5-5 
5.0 

5.0 
5.0 
4.6 
4.5 
5.3 

4.5 
5.5 
4.3 
5.0 
4.3 

4.0 
3.0 
.0 

3,1.0 
4.3 

5.0 
5.0 
5.3 
5.0 
5.3 

5.0 
5.5 
5.0 
5.0 
5.0 



T F. E'. DFL PHi SPL SPT NPT SEM EN FP YfP OPA LS BL COM THR GLC ET 
............................................................................................
 

193 26 1.0 6 . . 5.0 4.0 5.3 4.5 
... . ...5 ... . '.3 4.6 5.6 .. 3 4.6 6.5 

201-
-

5 
o. 

8 
28 
21-

2. 
. . 

3 6 
3 

.6 .5 
5.3 

4.0 
3.6 

4.5 
4.6 

4.0 
3.5 

2- - f 26 . 6 f 3 3 5 0 5.3 3 .6 5.0 4.0 
202,7 4 32 6 29 23" 2.0 3. 566040 . % .. 5.3 4.. 5.3 3.0 
2032 5 83 246 0f.216 2 4.6 5.0 3.6 5.0 5.0 
2038 
2044 
2049 

4 
5 
5 

7E 
66 
6-

2-6 
230 
2'U 

2 
:e 

1 

2 
17 
21 

.6 
2.6 
2.0 

-.) 
5.0 
5-0 

6.3 
7.0 
6.0 

-6 
5 6 
5.0 

5. 
4 .0 

. 
0 

6.0 
.6 

5.0 

4.6 
5.0 
5.0 

5.0 
4.2 
4.0 

3.6 
4.0 
4.0 

6.0 
5.0 
5.3 

4.5 
4.0 
5.0 

2053 6 68 243 27 27 1.6 5.0 6.0 6.0 5.6 6.0 5.3 4.3 4.6 3.6 5.0 5.0 



TABLE 6: 
 SUMMARY OF PASSPORT DATA OF FINGER MILLET GERMPLASM COLLECTED FROM
 
ZIMBABWE DURING 1982
 

............----------------------------------------------------------------------------------------------


TGR DATE PROV TOWN KM DR LAT LON ALT SS ST LOCAL NAME REMARKS 
----------------------------.------------------------------------------------------­

003 
003A 
010 
020 
022 

070482 
070482 
070482 
080482 
C80482 

MLE 
MLE 
MLE 
MLE 
MLE 

Mahusekwa 
Mahusekwa 
Mahusekva 
Makumbe 
Makumbe 

I 
1 
2 

1 

NW 
N-
w 
W 
E 

18 19 
18 19 
18 16 
17 31 
17 32 

31 
31 
31 
31 
31 

10 
10 
11 
13 
17 

1487 
1487 
1487 
1450 
1400 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

Wishu 

Madura 
Madura 
Chilomoto 

closed 

Weedy 

034 
035 
036 
042 
047 

080482 
140482 
140482 
140482 
140482 

MLE 
MSV 
MSV 
MSV 
MSV 

Makumbe 
Chibi 
Chibi 
Chibi 
Chibi 

6 
19 
19 
19 
3 

NE 
E 
E 
E 
E 

17 29 
20 23 
20 23 
20 23 
20 18 

31 19 
30 90 
30 40 
30 40 
30 34 

1250 
750 
750 
750 
750 

2 
2 
2 
2 
3 

4 
4 
4 
4 
. 

Nhuri 
Chikumbi 
Mutambara 
Mutambara 

incurved 
open 
curved 
curved 

054 
070 
072 
073 

074 

140482 
150482 
150482 
150482 

150482 

MSV 
MSV 
MSV 
MSV 

MSV 

Chibi 
Gutu 
Guru 
Gutu 

Gutu 

9 
20 
20 
20 
20 

N 
NE 
NE 
NE 

NE 

20 12 
19 39 
19 34 
19 32 
19 34 

30 26 
31 17 
31 17 
31 17 
31 17 

950 
1180 
1180 
1180 

1180 

3 
2 
2 
2 

2 

4 
4 
4 
4 

4 

Garindi 
Chiutsi 
Nyiminya 

Showi 

open panicle 
closed 
incurved 

083 
084 
104 
113 
117 

150482 
150482 
150482 
150482 
150482 

MSV 
MSV 
MSV 
MSV 
MSV 

Gutu 
Gutu 
Gutu 
Gutu 
Gutu 

20 
32 
15 
30 
41 

NE 
NE 
E 
S 
S 

19 34 
19 32 
19 36 
19 49 
19 51 

31 17 
31 22 
31 28 
31 18 
31 22 

1180 
1100 
1100 
1300 
1250 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

Showi 

Chifumbata 
Ndundu incurved 
Chimukungeshwe closed 

125 
127 
128 
145 
146 

160482 
160482 
160482 
170482 
170482 

MSV 
MSV 
MSV 
MSV 
MSV 

Bikita 
Bikita 
Bikita 
Nagas 
Magaisa 

20 
42 
42 
12 
12 

N 
E 

NE 
S 
S 

19 45 
20 00 
20 00 
20 20 
20 26 

31 40 
31 50 
31 50 
31 51 
31 51 

1050 
900 
900 
650 
650 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

Chikumbu 
Mutangatsapi 
Chifumbata 
Nyenganyenga 
Chikumba 

incurved 
open 
incurved 
open 
closed 

164 
189 
190 
196 
201 

190482 
190482 
19C482 
190482 
200482 

MSV 
MSV 
MSV 
MSV 
MSV 

Kyle 
Kyle 
Kyle 
Kyle 
Lundi 

3 
28 
28 
28 
5 

E 
S 
S 
S 
S 

20 15 
20 25 
20 25 
20 25 
20 54 

31 03 
31 03 
31 03 
31 03 
30 45 

1100 
800 
800 
800 
565 

2 
2 
1 
1 
3 

4 
4 
1 
1 
4 

Chikumba 

Chikumba 

Weedy 
Weedy 

open 



------ ----------------------------------------------------------------------------------------------

TGR DATE PROV TOWN KM DR LAT LON 
 ALT SS 
 ST LOCAL NAME REMARKS
 

209A 
209B 

200482 
200482 

MSV 
MSV 

Neshuro 
Neshuro 

2 
2 

5. 
SW 

20 
20 

56 
56 

30 38 
30 38 

600 
600 

-. 
3 

4 
4 

Chikumba 
Matamba 

215 200482 MSV Neshuro 3. 21 03 30 26 640 3 4 Matamba 
218 200482 hSV Neshuro 65 S 21 13 30 21 650 3 4 Ndundu 
263 230482 MSV Zaka 36 SE 20 31 31 31 570 2 4 Chikwai 

266 260482 MSV Turgvwana 6 S 20 29 30 42 770 2 4 Chik-ai 
267 260482 MSV Turgvana 6 S 20 29 30 42 770 2 2 
276 
283 
294 

260482 
260482 
260482 

MSV 
MSV 
MSV 

Turgvana 
Berejena 
Turgvana 

13 
11 
36 

S 
'J 
S 

20 33 
20 37 
20 44 

30 .42 
30 37 
30 43 

760 
740 
700 

2 
3 
2 

4 
4 
4 

open 
open 

295 
303 
304 
312 
313 

290482 
290482 
290482 
290482 
290482 

MSV 
MSV 
4SV 
MSV 
MSV 

Masvingo 
Masvingo 
Masvingo 
Masvingo 
Masvingo 

17 
23 
23 
36 
36 

N 
N 
N 
N 
N 

19 56 
19 53 
19 33 
19 46 
19 46 

30 51 
30 52 
30 51 
30 58 
30 58 

1200 
1200 
1200 
1300 
1300 

3 
2 
2 
2 
2 

4 
4 
4 
4 
2 

Garindi 
Chinhuri 
Ndundu 

closed, good 
open 
with weedy 
from 312 

316A 
317B 
326 
327 
350 

290482 
290482 
290482 
300482 
300482 

MSV 
MSV 
MSV 
MSV 
MSV 

Masvingo 
Masvingo 
Masvingo 
Zaka 
Zaka 

43 
43 
43 
7 

23 

N 
N 
N 
S 

SW 

19 46 
19 46 
19 46 
20 24 
20 27 

30 57 
30 57 
30 57 
31 27 
31 20 

1300 
1300 
1300 
680 
720 

3 
3 
3 
3 
2 

4 
4 
4 
4 
4 

Cheshena 
Ndundu 
Ndundu 
Bunga 
Chikumbe 

incurved 
open 
open 
open 

362 300482 MSV Zaka 6 N 20 19 31 26 850 2 4 
367 300482 MSV Zaka 22 N 20 13 31 24 960 3 4 
374 
379 
387 

010582 
010582 
010582 

MDL 
MDL 
MTN 

Charter 
Charter 
Inyathi 

0 
0 
0 

19 15 
19 15 
19 45 

20 50 
20 50 
28 45 

1300 
1300 
1250 

8 
8 
8 

Junga 
Junga 
Chifumkbata 

closed 
closed 
incurved 

389 010582 TN Hwange 0 18 30 26 35 900 8 
390 010582 MTN Hwange 0 18 30 26 35 900 8 4 
402 010582 MDL Zvishavane 0 20 20 30 05 1200 8 4 Madura 
403 
409 

010582 
010582 

MDL 
MDL 

Zvishavane 
Zvishavane 

0 
0 

20 20 
20 20 

30 05 
30 05 

1200 
1200 

8 
8 

4 
4 

Metangatsapi 
Matangatsapi 

410 
422 

010582 
010582 

MDL 
MTN 

Zvishavane 
Nkayi 

0 
0 

20 20 
19 05 

30 05 
28 50 

1200 
1200 

8 
8 

4 
4 

Matangatsapi 

427 010582 MDL Chilimanzi 0 19 40 30 45 1400 8 4 
440 
446 

010582 
010582 

MDL 
MTS 

Belingwe 
Tsholotsho 

0 
0 

20 35 
19 50 

30 01 
27 45 

1060 
1050 

8 
8 

4 
4 



----- -----------------------------------------------------------------------------------------------

TGR DATE PROV TOWN K M DR L4T LON ALT SS ST LOCAL NAME REMARKS 

451 010582 MTS Palendeba 0 19 45 26 90 900 8 4 
462 
468 
469 
470 

010582 
010582 
010582 
010582 

MDL 
MDL 
MDL 
MDL 

Kwekve 
Shurugvi 
Shurugwi 
Shurug-wi 

0 
0 
0 
0 

19 00 
19 50 
19 50 
19 50 

29 50 
.30 05 
30 05 
3()05 

1200 
1300 
1300 
1300 

8 
8 
8 
8 

4 
4 
4 
4 

Chanyiminya 
Shana 
Ndundu 

493 050582 MNL Gatarest 1 E 20 03 32 50 700 2 4 
504 
505 
506A 
506B 

050582 
050582 
050582 
050582 

MNL 
MNL 
MNL 
MNL 

Gatarest 
Gatarest 
Gatarest 
Gatarest 

3 
3 
7 
7 

E 
E 

SE 
SE 

20 04 
20 04 
20 04 
20 04 

23 4. 
23 42 
32 50 
32 50 

700 
700 
750 
750 

3 
3 
2 
2 

4 
4 
4 
4 

Chabodeni 
Chabodeni 
Chitende 
Chinyaushe 

early 
early 
incurved 
open 

507 
509A 
509B 
510 
511 

050582 
050582 
050582 
060582 
060582 

MNL 
MNL 
MNL 
MNL 
MNL 

Gatarest 
Gatarest 
Gatarest 
Rusitu 
Rusitu 

7 
5 
5 
I 
1 

SE 
SE 
SE 
E 
w 

20 04 
20 04 
20 04 
20 05 
20 03 

32 50 
32 47 
32 47 
32 52 
32 50 

750 
700 
700 

1000 
100C 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

Chinyaushe 
Chitende 
Chinyaushe 
Munyaushe 
Chitende 

open 
closed 
open 
open 

514 
520 
521 
524 
526 

060582 
060582 
060582 
060582 
060582 

MNL 
MNL 
MNL 
MNL 
MNL 

Rusitu 
Rusitu 
Rusitu 
Rusitu 
Rusitu 

0 
3 
3 
5 

13 

W 
E 
E 
E 
E 

20 05 
20 02 
20 02 
20 01 
20 01 

32 52 
32 53 
32 53 
32 55 
32 57 

1000 
960 
960 
980 

1020 

2 
2 
2 
2 
3 

4 
4 
4 
4 
4 

Shirichena 
Chiyaushe 

Chitinde 

mixed 
closed 

incurred 

550 
569 
570 

596A 

070582 
070582 
070582 

080582 

MNL 
MNL 
MNL 

MNL 

Mhedziwabc 
Mhedzivabc 
Mhedzivabc 

Chikukvabc 

2 
2 
2 

3 

w 
W 
W 

E 

19 34 
19 34 
19 34 
19 41 

32 34 
32 34 
32 34 
32 57 

1030 
1030 
1030 

1500 

3 
3 
3 

2 

4 
4 
4 

4 

Mutangatsapi 
Mutangatsapi 
Mutangatsapi 

incurved 
incurved 
ancurved 

584 100582 MNL Tamandayi 2 NE 20 18 32 49 700 3 4 Chitende 

590 100582 MNL Tamandayi 2 NE 20 18 32 49 700 3 4 Chitende 
605 
606 
611 

100582 
100582 
100582 

FNL 
MNL 
MNL 

Tamandayi 
Tamandayi 
Tamandayi 

1 
1 
2 

S 
S 
S 

20 18 
20 18 
20 IF 

32 49 
32 49 
32 49 

700 
700 
700 

3 
3 
2 

4 
4 
4 

Chimbembwe 
Chitende 

open 
closed 

615 100582 MNL Tamandavi 13 SW 20 21 32 45 1200 3 4 

622 
629 

100582 
110582 

MNL 
MNL 

Tamandayi 
Ht Silinda 

18 
2 

SW 
S 

20 21 
20 26 

32 46 
32 43 

900 
980 

3 
3 

4 
4 

Nbembwe closed 

639 110582 MNL Mt Silinda 8 S 20 26 32 45 860 3 4 Chikumbo 
647 110582 MNL Mt Silinda 8 S 20 26 32 45 860 3 4 
651 110582 MNL Mt Silinda 8 S 20 26 32 45 860 3 4 Chigarawakima 



----- ----------------------------------------------------------------- -----------------------------

TGR DATE PROV TO! I KM DR LAT LON ALT SS ST LOCAL NAME REMARKS 

665 170582 MDL Crossroads 2 IS 3 9c !000 3 - Ndundu closed
656 170582 MDL Crossrnads .. .
 18 53 29 07 1o00 3 4 G-'ezera open669 17 3582 MDL Crossroads 33 W 18 50 29 33 2000 3 4 Ndunau closed682 170582 MDL Crossroads 39 W 18 8- 28 58 
 1000 3 Ndundu Kalahari sand
692 130582 MDL Zhonbe 23 
 E 18 47 29 26 1150 4 Ndundu closed 

717 180582 MDL Zhombe 
 S 18 41 
29 19 1180 2 4 Cultivated includes weedy718 180582 MDL Zhombe 
 S 18 i 29 !4 1280 2 2 Weedy type from 717722 180582 MDL Zhombe 
 28 18 35 2 Mandur. open
737 180582 MDL Zhombe 42 
 N 18 25 29 32 1020 
 3 4 Nzenza closed
739 190582 MDL St Joseph 5 S 19 45 30 37 1150 3 4 Ndundu 

748 190582 MDL St Joseph 1 E 19 43 30 38 
 1180 3 4 Shana open

749 190582 MDL St Joseph 1 E 19 43 
 30 38 1180 3 4 Garindi750 190582 MDL St Joseph 19 S 19 50 30 33 
 1100 3 4 Chifumbata
 
760 190582 MDL St Joseph 19 S 19 50 
 30 33 1100 3 4 
 long fingers
761 190582 MDL St Joseph 19 S 19 
50 30 33 1100 3 4 
 closed fingers
 

764 190582 MDL Chilimanzi 0 19 
32 30 42 1400 3 4
 
766 200582 MDL Saints Sch. 1 N 18 54 31 02 
 1490 3 4

782 200582 MDL Saints Sch. 1 
 N 18 54 31 02 1490 2 4 Madura
785 200582 MDL Saints Sch. 
 1 N 18 54 31 02 1490 2 2 
 Weedy
786 200582 MDL Sadza 9 W 
 19 53 31 24 1420 3 4 Madura
 

787 200582 MDL Sadza 
 9 W 18 53 31 24 
 1420 3 4 Mukotosi

792 200582 MDL Sadza 9 
 W 18 53 31 24 1420 3 4 Mukotosi
 
797 200582 MDL Sadza 
 9 W 19 53 31 24 1420 3 4 Madura
798 200582 MDL Sadza 
 9 W 19 53 31 24 1420 3 4 Mukotosi
799 200582 MDL Sadza 0 
 18 53 31 24 1420 3 4 Chibwiti white grain
 

808 200582 MDL Sadza 0 
 18 53 31 24 1420 3 4 Madura
 
815 200582 MDL Sadza 
 0 18 53 
 31 24 1420 3 4 Madura

819 200582 MDL Sadza 0 18 53 31 24 
 1420 3 4 Madura
 
826 200582 MDL Sadza 
 0 18 53 
 31 24 1420 3 4 Chizenga

833 200582 MDL Sadza 
 3 N 18 53 31 24 
 1420 3 4 Madura
 

839 210582 MDL Gokwe 35 W 
 18 15 28 24 1100 3 4 Ndundu
 
851 210582 MDL Gokve 39 
 H 18 14 28 41 1100 3 4 Madura
 
859 220582 MDL Manyoni 10 W 13 10 
 28 34 1100 3 4
867A 220582 MDL Manyoni 19 
 H 18 07 28 31 1100 3 4 Madura incurved

867B 220582 MDL Manyoni 19 V 18 07 
 28 31 1100 3 4 Ndundu
 



-----------------------------------------------------------------------------------------------
TGR DATE PROV TOWN KM DR LAT 
 LON ALT SS ST LOCAL NAME REMARKS
 

880 220582 MDL Manyoni 4 W 18 13 28 36 1100 3 4 Ndundu 
884 220582 MDL Manyoni 14 W 18 08 28 39 1120 3 4 Chibwe 
893 240582 MDL Mkoba 3 E 19 21 29 33 1300 3 4 Nhuri 
896 240582 MDL Mkoba 13 NW 19 16 29 28 1300 3 5 
908 240582 MDL Mkoba 26 W 19 16 29 28 1300 3 4 Madura 

910 240582 MDL Mkoba 22 H 19 16 29 28 1300 3 Z Isifumbata 
912 240582 MDL Mkoba 25 NW 19 16 29 28 1300 3 4 Ndundu 
917 
922 

240582 
240582 

MDL 
EDL 

Mkoba 
Muchakata 

29 
5 

NWI 
E 

19 
19 

16 
14 

29 18 
29 58 

1300 
1300 

3 
3 

4 

4 Garindi 
open 
incurved 

928 240582 MDL Muchakata 5 E 19 14 29 58 1300 3 4 Ndundu 

929 240582 MDL Muchakata 6 E 19 14 29 58 1300 3 4 
930 240582 MDL Sadza 2 E 18 53 31 24 1423 3 4 Mukotoshi 
938 240582 MDL Sadza 2 E 18 53 31 24 1420 3 4 Mukotoshi 
939 240582 MDL Sadza 2 E 18 53 31 24 1420 3 4 Gvezere 
941 240582 MDL Sadza 2 E 18 53 31 24 1420 3 4 Gvezere 

949 240582 MDL Sadza 5 N 18 53 31 24 1420 3 4 Mukccor-' 
951 240582 MDL Sadza 7 N 18 53 31 24 1420 3 4 m.,-~totsi 
954 240582 MDL Sadza 3 NE 18 53 31 24 1420 3 4 Nzenza 
958 
961 

240582 
240582 

MDL 
MDL 

Sadza 
Sadza 

3 
2 

NE 
N-W 

18 53 
18 53 

31 24 
31 24 

1420 
1420 

3 
3 

4 
4 Madura 

white grain 
incurved 

962 
970 

240582 
240582 

MDL 
MDL 

Sadza 
Sadza 

2 
2 

NW 
NW 

18 53 
18 53 

31 
31 

24 
24 

1420 
1420 

3 
3 

4 
4 

Nyimynya 
Nyimynya 

974 240582 MDL Sadza 0 18 53 31 24 1420 3 4 Mukototsi 
977 
978 

240582 
240582 

MDL 
MDL 

Sadza 
Sadza 

2 
4 

N 
N 

18 53 
18 53 

31 24 
31 24 

1420 
1420 

3 
3 

4 
4 

Chisevga 
Mukototsi incurved 

983 2405?2 MDL Sadza 8 NE 18 53 31 24 1420 3 4 Muk' totsi 
987 240582 MDL Sadza 8 NE 19 53 31 28 1420 3 4 Nzenza 
9t3 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Mukototsi 
1001 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Mukototsi 
1004 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Mukototsi 

1007 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Mukototsi 
1014 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Makototsi 
1016 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Mukototsi 
1018 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Madura 
1022 240582 MDL Mupatsi 5 NE 19 02 31 28 1200 3 4 Makototsi 



-----------------------------------------------------------------------------------------------

TGR DATE PROV T0N K.M DR LAT LON ALT SS 
 ST LOCAL NAME REMARKS
 

1023 
1031 
1033 
1034 
1039 

2-40582 
240582 

0 
240582 
2 5 

MDL 
MDL 
MDL 
MDL 
MDL 

Mupatsi 
Mupatsi 
Mupatsi 
Mupatsi 
Mu~atsi 

S 
5 
5 
5 
5 

NE 
NE 
NE 
NE 
NE 

i --
19:1 
IQ ' 
1Q ... 

1: ' 

'8 120CP 
28 12o0 
81200 
8 1200 

28 1200 

3 
3 
3 
3 

Chizenge 
Mutangodura 
Garindi 
Madura 
N-enza 

1042 
1054 
1054 
1067 
1072 

240582 
260582 
260582 
260582 
260582 

MDL 
MDL 
MDL 
MDL 
MDL 

Mupatsi 
Donga 
Donga 
Donga 
Donga 

5 
3 
3 

36 
36 

NE 
N 
N 

NE 
NE 

19 
19 
19 

2 
-
37 
23 
33 

-1 28 
0 10 
30 10 
30 16 
30 6 

1200 
1250 
1200 
1200 
1200 

3 
3 
3 
3 
3 

4 
4 

Nzenza 
Ndundu 
Ndundu 
Ndundu 
Ndundu 

1073 
1088 
1096 
119 
1137 

260582 
260582 
270582 
2.70582 
270582 

MDL 
MDL 
MDL 
MDL 
MDL 

Hanke BC 
Dowon 
Masvingo 
Mataka 
Maranna 

19 
14 
6 
1 

32 

SE 
SE 
SW 
W 
W 

19 44 
19 50 
20 46 
20 05 
20 44 

y. 16 
30 13 
30 19 
30 11 
30 12 

1200 
1200 
750 
760 
850 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Ndundu 
Garindi 
Matamba 
Matamba 
Chikumbu 

1148 
1165 
1181 
1182 

1192 

280582 
280582 
010682 
010682 

010682 

MDL 
MDL 
MNL 
MNL 

MNL 

Zurubi 
Shamani 
Tsanzaguru 
Tsanzaguru 

Tsanzaguru 

7 
23 
2 
2 

2 

N 
N 
E 
E 

E 

20 26 
20 08 
18 36 
18 36 
18 36 

30 17 
29 57 
32 05 
32 25 
32 05 

850 
1050 
1320 
1320 

1320 

3 
3 
3 
3 

3 

4 
4 
4 
4 

4 

Nutangatsapi 

Kwidzingvi 

early 
closed 

1196 
1199 
1203 
1210 

1221 

010682 
010682 
010682 
010682 

010682 

MNL 
MNL 
MNL 
MNL 

HNL 

Tsanzaguru 
Tsanzaguru 
Tsanzaguru 
Tsanzaguru 

Mutungagole 

2 
2 
3 
6 

36 

E 
E 

SE 
S 

S 

18 36 
18 36 
18 36 
18 36 
18 50 

32 05 
32 05 
32 05 
32 05 
32 03 

1320 
1320 
1320 
1320 

1100 

3 
3 
3 
3 

3 

4 
4 
4 
4 

4 

Tirigu 
Wishu 
Mutangatsapi 
Zhanje 

white 
open 

1227 
1228 
1229 
1236 
1247 

020682 
020682 
020682 
020682 
020682 

MNL 
MNL 
MNL 
MNL 
MNL 

Nyatate 
Nyatate 
Nyatate 
Nyatate 
Nyatate 

4 
4 
4 
2 
0 

E 
E 
E 
W 

18 01 
18 01 
18 01 
18 01 
17 50 

32 39 
32 39 
32 39 
32 39 
32 39 

1190 
1190 
1190 
1190 
1190 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Mutangatsapi 
Chikena 
Mutunhunebute 
Kvidzingwi 
Chikena 

1257 
1261 
1276 
1285 
1288 

020682 
030682 
030682 
030682 
030682 

MNL 
MNL 
MNL 
MNL 
MNL 

Nyatate 
Nyaruaka 
Nyanghombe 
Kute Schl 
Kute Schl 

1 
2 
1 

15 
15 

NW 
NW 
E 
E 
E 

17 52 
17 52 
17 47 
17 54 
17 54 

32 57 
32 57 
32 50 
32 52 
32 52 

800 
800 
800 
900 
900 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Chikena 
Nyagaza 
Kwidzingwi 
Kachena 
Kachena 



- ---------------------------------------------------------------------------------------------

TGR DATE PROV TOWN KM DR LAT LON ALT SS ST LOCAL NAME REMARKS
 

1289 030682 MNL Nyamurenda 26 E 17 52 32 52 1200 3 4 
1296 
1305 

070682 
070682 

MNL 
MNL 

Samanga 
Honde 

0 
0 

18 33 
18 34 

32 46 
32 48 

850 
850 

3 
3 

4 
4 

Kwidzingwi 
Tende 

ircurved 
Dwarf 

1319 070682 MNL Honde 0 18 34 32 45 850 3 4 Tende dwarf 
1324 070682 MNL Honde 5 E 18 36 34 46 900 3 4 closed 

1332 
1338 

070682 
070682 

MNL 
MNL 

Honde 
Honde 

4 
4 

NE 
NE 

18 36 
18 36 

34 46 
34 46 

900 
900 

3 
3 

4 
4 

Brandaye 
Tende 

1342 
1346 
1351 

070682 
070682 
070682 

MNL 
MNL 
MNL 

Honde 
Honde 
Honde 

4 
4 
4 

NE 
E 
E 

18 36 
18 36 
18 36 

34 46 
34 46 
34 46 

900 
900 
900 

3 
3 
3 

4 
4 
4 

Kwidzingvi 
Tende 

closed 

1362 070682 MNL Gatsi 2 W 18 31 32 44 820 3 4 Tende closed 
1365 070682 MNL Gatsi 4 E 18 31 32 44 820 3 4 Tende 
1373 070682 MNL Hauna 3 S 18 27 32 50 800 3 4 Tende 
1381 070682 MNL Mparutsa 0 18 18 32 48 800 3 4 Chikumbo 
1391 070682 MNL Sagambe 4 NE 18 18 33 00 700 3 4 

1398 080682 MNL Mandeya 0 18 27 32 58 750 3 4 
1424 090682 MNL Machova 4 NE 20 52 32 13 400 3 4 
1480 150682 MLW Hombwe 0 17 41 29 95 900 3 4 
1484 150682 MLW Hombre 10 SW 17 45 29 42 900 3 4 
1487 15082 MLW St Ruperts 0 17 45 29 43 900 3 4 

1499 150682 MLW ST Ruperts 3 NE 17 45 29 43 900 3 4 
1504 150682 MLW Chipfuvamu 0 17 96 29 29 1000 3 4 
1505 150682 MLW Chipfuvamu 0 17 46 29 49 1000 3 4 Nhuri 
1515 
1525 

160682 
160682 

MLW 
MLW 

Kenzamba 
Mapfungwe 

10 
15 

SE 
N 

17 
17 

36 
33 

29 32 
29 38 

1000 
880 

3 
3 

4 
4 

early 
Madura 

1527 160682 MLW Gwidzima 2 E 17 34 29 36 900 3 4 Nhuri 
1538 1606P2 MLW Nyare 0 17 26 29 31 900 3 4 
1553 160682 MLW Obua 0 17 33 29 29 850 3 4 
1557 180682 MLW Murombedzi 15 N 17 37 30 11 1200 3 4 Madura 
1572 180682 MLV Chivere 0 17 39 30 02 1100 3 4 Fumbata 

1573 
1580 

180682 
180682 

MLW 
MLW 

Chivere 
Murindagom 

0 
0 

17 39 
17 93 

30 02 
30 04 

1100 
1000 

3 
3 

4 
4 

Maduraa open 

1584 180682 XLV Murindagom 7 S 17 39 30 25 1300 3 4 
1585 180682 MLW Zinate 1 W 17 41 30 17 1280 3 4 Garinhi 
1593 180682 MLW Masiyar 2 E 17 48 30 19 1350 3 4 Madura 



TSGP. D?.M ?RO LA- LCN~~i ALT SS ST .OCAI. NAME RDRKS 

1596 
1597 
1599 
i600 

180682 
180682 
180682 
180682 

tLW 
--W 
MLW 
mlW 

masivar 
nasiyar 
Madzima 
Madzi 

2 
2 
2 
-

E 
-

- 48 
43 
46 
4 

30! 
30 19 
30 17 
30 7!7 

1350 
1350 
1300 
100i 0 

3 
3 
3 

4 
4 
4 
4 

Madura 
Madura 

1612 180682 . 'W Madzi4ma 2 - 46 30 1- 1300 3 4 

1617 
1628 

20682 
210682 

.MLW Magunje 
MLW Magunje 

8 
8 

SE 
SE 

1 -z1 9 23 
29 28 

1100 
1200 

3 
3 

4 
4 Pfumbata 

1644 
1660 

210682 
220682 

%w 
W 

magunje 
Samurko 

12 N 
N 1 

1 46 
59 

29 24 
.29 -

1100 
-200 

3 
3 

4 
4 

Madura 

1670 2'08 ' W Samurkoc 14 SE U 07 29 20 1100 3 4 

1671 
1679 

220682 
220682 

P1-W 
MLW 

Samurkoo 
Sanmirkoc 

14 
14 

SE 
SE 

17 07 
17 07 

29 20 
29 20 

1100 
1100 

3 
3 

4 
4 

Mhuri 
Pftmbata 

1686 220682 xLW Mujinga 0 ! Q )921080 3 4 
1695 
1700 

220682 
220682 

mLW 
MLW 

Chiirasimbe 
ChiTusirnbe 

4 
12 

N 
N 

- 0929 29 1100 
026 29 30 100 

3 
3 

4 
4 

1707 
1718 

220682 
230682 

MLW 
M.UW 

Chinusimbe 
Chitake 

12 
14 

N 
E 

1U 06 
16 24 

29 30 
29 39 

1100 
1100 

3 
3 

4 
4 

1723 230682 MLW Chitake 17 E 16 24 29 41 1100 3 4 
1727 
1730 

230682 
230682 

MLW 
MLW 

Chitake 
Mhondiwa 

14 
1 

E 
E 

16 22 
16 28 

29 45 
29 39 

1100 
1200 

3 
3 

4 
4 

1739 
1742 
1750 
1756 
1765 

230682 
230682 
240682 
240682 
240682 

MLW 
MLW 
MLW 
MW 
MLW 

Mhondiwa 
Mhondiwa 
Kadunga 
Kadunga 
Kadunga 

4 
4 

11 
11 
14 

E 
W 
W 
W 
N 

16 29 
16 27 
16 36 
16 36 
16 29 

29 40 
29 37 
29 46 
16 46 
16 53 

1200 
1200 
1200 
1200 
1100 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Pfumbata 
Chikumbo 

open 

1770 240682 MLW Kadunga 6 E 16 32 16 51 1100 3 4 
1776 240682 MLW Kadunga 7 S 16 35 16 51 1100 3 4 
1781 
1790 
1794 

240682 
240682 
240682 

MIw 
MLW 
MLW 

Kadunga 
Kadunga 
Miami 

15 
21 
9 

SE 
E 
E 

16 33 
16 36 
16 40 

29 54 
29 56 
29 50 

1100 
1100 
1100 

3 
3 
3 

4 
4 
4 

closed 

1800 290682 MLC Manhenga 19 W 17 24 31 12 1150 3 4 
1807 
1808 
1815 

290682 
290682 
290682 

MLC 
MLC 
MLC 

Manhenga 
Manhenga 
Manhenga 

22 
22 
2 

W 
W 
E 

17 25 
17 25 
17 23 

31 11 
31 11 
31 20 

1200 
1200 
1150 

3 
3 
3 

4 
4 
4 

Madura 
Shangana 

1818 290682 MLC Kambasha 3 E 17 29 31 20 1200 3 4 open 



TGR DATE PR0V TCGN m0 DR 
 LAT L,2.' Al T SS 
 ST LOCAL NAIE REMARKS
 

1822 
1830 
1834 
1836 
1842 

290682 
290632 
290622 
300682 
300682 

m/L2 
MLC 
MLC 
MLC 
MILC 

NIava 
Nyava 
Nyava 
Madziva 
Chakcnda 

6 
9 
9 
6 
4 

S 
E 
E 
E 
N 

17 35 
17 30 
17 32 
16 59 
17 07 

31 23 
31 27 
31.27 
31 31 
31 36 

1400 
1300 
1300 
1020 
950 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Wishu 
':a 

Pfumbata 

1854 
1861. 
1864 
1866 
1871 

30U682 
300,-,2 
300682 
300622 
020782 

ML2 
MLC 
-J-C 
MLC 

2 

Cheshafa 
Madziva 
madziva 
Madziva 
Nyanahobo 

0 
2 
8 

20 
9 

E 
SW 
S 

NE 

17 13 
16 53 
16 54 
16 57 
16 40 

'1 37 
31 28 
31 24 
31 27 
31 57 

1100 
1080 
1120 
1100 
900 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 open 

1872 
1874 
1881 
1889 
1894 

010782 
010732 
010782 
010782 
010782 

H-C 
MLC 
MLC 
,-C 
MIC 

N-yamahcbo 
Nyama-hobo 
Nhava Sch! 
rhava Schl 
Kasenzi 

9 
2 
0 
9 
1 

NE 
w 

N 
E 

16 40 
16 43 
16 35 
16 32 
16 35 

31 57 
31 54 
32 10 
32 11 
32 14 

900 
900 

2000 
1000 
1000 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Pfumbata 

closed 

closed 

1897 
1907 
1911 
1932 
1939 

010782 W1C 
010782 MLC 
010782 MLC 
020782 MLC 
020782 mLC 

Nkondi Mt 
Mary Mt 
Rushinga 
Mukumbura 
Sohwe Schl 

1 
12 
3 

29 
0 

w 
W 
N 

SE 

16 37 
16 39 
16 37 
16 25 
16 30 

32 17 
32 24 
32 01 
31 49 
31 40 

750 
650 

1000 
900 

1050 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

1944 
1949 
1956 
1973 
1986 

030782 
030782 
030782 
030782 
040782 

MLC 
MLC 
MLC 
MLC 
M-

Anderson 
Chitsato 
Chawanda 
Chawanda 
Dotito 

3 
0 
5 
8 
1 

W 

E 
E 
W 

16 37 
16 32 
16 37 
16 37 
16 33 

31 49 
31 46 
31 45 
31 41 
31 34 

900 
880 
980 
960 
960 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Madura 

Nhuri 
Madura 
Nhuri 

closed 
open 

open 

1994 
1996 
1997 
2002 
2007 

040782 
040782 
040782 
040782 
060782 

MLC 
MLC 
MLC 
MLC 
MC 

Dotito 
Dotito 
Dotito 
Dotito 
Mzarabani 

5 
9 
9 

24 
10 

W 
W 
W 
W 
N 

16 34 
16 33 
16 33 
16 30 
16 22 

31 35 
31 31 
31 31 
31 26 
31 01 

990 
990 
990 

1150 
410 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Madura 

closed 

2013 
2039 
2055 
2058 
2067 

060782 
070782 
070782 
080782 
080782 

MLC 
MLC 
MLC 
MLC 
MLC 

Mzarabani 
Chitsungo 
Anawa 
Sipolilo 
Sipolilo 

25 
10 
0 
7 

19 

N 
E 

S 
S 

16 18 
16 16 
16 12 
16 43 
16 46 

31 05 
30 28 
30 17 
20 45 
30 42 

400 
400 
400 

1250 
1340 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Pfumbata 



TG3R 'DATE RIC,: C'N K DR AT Oy ALT SS ST LCAL:A E REYMARKS 

207 
2077 
2030 
2083 
2088 

70 
080782 
08078: 
090782 
09078: 

. Sioii~o'-N 
rC Kachuta 

I'LOhigwara 
.,: Madomb 
XC- Yadorbe 

3 
0 
S 

i0 

E 

S 
N 

i 

17 
17 

4: 
72 
;C 
C 

52 

30 39 
30 30 
3 29 
31 05 
37 06 

1200 
1100 
1150 
1200 
1300 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

Madura 

cpen 

open 

2091 
2092 
2093 

090782 
090782 
090782 

YLC +adomb.e 
. C chaona Schl 
,LC Chaona Schl 

10 
4 
4 

N 
S 
S 

17 50 
17 47 
17 47 

31 i0 
31 15 
31 15 

1200 
100 
1100 

3 
3 
3 

4 
4 
4 



DESCRIPTORS AND DESCRIPTOR STATES FOR FINGER MILLET
 
GERMPLASM EVALUATI ON
 

I TGR: 	 Collectors number assigned to the sample at the time of
 
collectinq
 
the sample
 

2 EVG: 	 Early VigouL
 
Recorded 30 days after planting, considering leafiness, leaf
 
blade length,
 
width and leaf number. Visually scored on a numerical scale
 
3 Low
 
5 Intermediate
 
7 High
 

3 HBT: 	 Growth Habit
 
Recorded 30 days after planting on a numerical scale
 
3 Erect
 
5 Intermediate
 
7 Prostrate
 

4 DFL: 	 Days to Flowering
 
Number of clays from planting to when 50% of the plants
 
flowered
 

5 PHT: 	 Plant Height 
Measured in cm from ground level to the base of the panicle 

6 SPN: 	 Number of Spikes per panicle
 
Number of spikes radiating from the base to the tip of the
 
spike
 

7 SPL: 	 Spike Length
 
Measured in cm from the base to the tip of the spike
 

8 SPW: 	 Spike Width
 
Measured in mm at the middle of the spike
 

9 NPT: 	 Number of productive tillers 
The number of [,tnicles which bear seeoi it the time of 
harvest and 
therefore contribute to yield. Immature panicles are not 
counted 

10 ST4: 	 Synchrony of Tiller Maturity
 
Considering the panicle maturity in different tillers of the
 
same plant
 
3 Synchronotiq
 
5 Intermediate
 
7 Non synchronous
 



11 PDL: 	 Peduncle Length
 
Visually scored on i.-9 scale where
 
3 Poor
 
5 Average
 
7 Good 

12 OPA: 	 Overall Plant Aspect
 
Overall agronomic desirability of an accession visually 
sCoreed as 
i Poor 
5 Intermediate 
7 High 

13 LS: 	 Lodging Susceptibility
 
Visually scored at maturity
 
3 No hdging
 
5 abouf 251 lodged
 
7 About 50'h lclged
 

14 COM: Spike Density
 
Considering the number of grain per unit area and 
 the grain 
size, it
 
was scored visually
 
3 Loose
 
5 Intermediate
 
7 Very compact
 

15 GN: 	 Nutmber of grains per spikelet 
Counted in the middle of the spike 

16 GLL: 	 Glume Length 
Visually scoled as 
3 Short glumes 
5 Intermediate glumes
 
7 long qlumes
 

17 GLC: 	 Seed Covering 
Visually scored considering the extent of grain covered by
glumes
 
.3 Exposed
 
5 Intermediate
 
7 Enclosed
 

18 PS: 	 Panicle Shape
 
I Panicles having separated and straight spikes

2 Spikes slightly curved towards the rachis
 
3 Pronounced curvature of the spikes towards rachis 
4 Panicles with curved spikes and resembling a Lightly
 

closed fist
 
5 Panicles having highly curved spikes and resembling a
 

tightly closed fist
 
6 Coxcomb, highly prolifirated
 
7 Digitate, spikes spread perpendicular to the peduncle
 



19 SD: Seed Sculpture 
Visually scored as 
1 Finely granulated 
2 Coarsely granulated 
3 Patched 

20 P'R: Seed Furrow 
1 Deep 
2 Shallow 
3 Absent 

21 SC: Seed Colour 
1 Light brown 
2 Brown 
3 Violet 

22 SS: Seed Shape 
I Rounded 
2 Triangular 
3 Cordate 



------------------------------------------------------------------------------------------------

TABLE 7: EVALUATION DATA OF FINGER MILi.7T GERMPLASM COLLECTED DURING 1982 AND
EVALUATED DURING 1984-85 AT C;EBI (MEAN OF 3 REPLICATIONS) 

TGR EVG HBT DFL PHT SFN SPL SP'; NPT STMPLDOPA LS COM GN GLL GLC PS SD FR SC SS 
- ­ ----- -------------­ ---- --- ---- --------- -­- - - -­ -- - ­-- - - - ­- - - - - - - - -­- - - - - - - - - - - - - - - - - - - - -­- - - -10 

22 

,4 
35 
36 

6.5 
50 -. 

5 
5 

86 
86 

88 
86 
69 

10-% 8 
115 19 
105 7 
100 8 
82 6 

67 
70 
5 
55 
50 

12 
10 
I 
1 
12 

4 
3.0 

. 

3 . 

4 

4 
.5 

3.5 
6 

6 6.5 
5.5 
8.0 
6.5 
6.5 

6 
6 
6 
7 
6 

5 
6 
5 
6 
6 

1 
3 
4 
3 
2 

1 
3 
1 
3 
1 

2 
2 
1 
2 
2 

1 
1 
4 
1 
1 

3 
3 
3 
3 
3 

54 
72 
73 

84 

-0 
5.5 
E.5 
6.0 

6.5 

5. 
4.5 
4.0 
4.0 

3.5 

86 
84 
84 
85 

83 

95 
92 
92 
85 

100 

7 
10 
10 
7 

10 

59 
47 

56 
55 

59 

12 
i 

11 
10 

7.0 
6.5 
3.0 
5.0 

8 

5 
5 
5 
3 

5 

. 

6.0 

6 

6 

) 
6.0 
6.5 
6 
6.5 

7 
6 
6 
5 
6 

7 
5 
6 
5 
2 

1 
4 
3 
3 
2 

1 
1 
1 
1 
1 

2 
2 
3 
1 
2 

1 
1 
1 
1 
1 

2 
3 
1 
3 
3 

113 
127 
128 
164 
209A 

6.0 
7.0 
6.5 
5.0 
5.0 

4.0 
3.0 
3.5 
4.5 
4.0 

84 
78 
86 
55 
86 

90 
105; 
97 
97 
95 

7 
9 
7 
9 
8 

46 
55 
51 
35 
50 

10 
11 
11 
11 
11 

5.0 
5.0 
5.5 
6.0 
6.0 

5 
5 
5 
6 
5 

5 
5 
5 
6 
5 

5.C, 
4.0 
3.0 
6.0 
5.0 

4 
3 
4 
3 

4 
4 
5 
4 
4 

6.5 
6.5 
6.) 
55 
7.0 

4 
4 
5 
5 
6 

4 
4 
4 
5 
5 

3 
3 
2 
4 
4 

1 
1 
1 

1 

2 
2 
2 

1 

2 
1 
3 

1 

2 
1 
2 

3 

294 
295 

303 
304 
316A 

6.5 
5.5 

5.5 
6.5 
6.5 

3.0 
L.0 

5.5 
4.0 
3.5 

84 
86 

82 
82 
82 

100 
110 

97 
87 
95 

9 
8 

8 
7 
9 

56 
54 

45 
49 
45 

11 
11 

11 
11 
10 

5.0 
5.5 

4.5 
5.5 
5.5 

5 
4 

4 
5 
4 

5 
5 

4 
4 
4 

5.5 
5.5 

3.5 
4.0 
4.0 

5 
4 

6 
6 
7 

6 
5 

5 
5 
5 

6.5 
5.0 

6.0 
6.0 
6.0 

8 
6 

6 
7 
5 

7 
6 

6 
7 
6 

2 
2 

2 
3 
3 

2 
1 

1 
1 
3 

2 
3 

2 
2 
2 

2 
1 

2 
2 
2 

3 
1 

3 
3 
3 

317B 
326 
327 
362 
367 

7.0 
7.0 
7.5 
5.5 
5.0 

3.0 
2.5 
2.5 
4.0 
5.5 

79 
86 
80 
80 
86 

105 
90 
75 
97 
102 

8 
8 
7 
7 
8 

47 
51 
53 
59 
46 

10 
10 
11 
10 
11 

3.5 
3.0 
2.5 
5.0 
4.0 

5 
5 
4 
4 
4 

5 
4 
5 
5 
5 

5.0 
5.5 
4.0 
4.0 
6.0 

6 
5 
6 
5 
4 

4 
5 
4 
6 
4 

6.0 
6.5 
5.0 
5.0 
6.0 

6 
5 
4 
6 
5 

6 
5 
5 
6 
4 

2 
4 
4 
2 
2 

2 
1 
3 
3 
1 

2 
2 
1 
1 
2 

2 
1 
1 
2 
1 

1 
3 
3 
3 
3 

389 
403 
409 
410 
427 

6.0 
5.5 
5.5 
5.5 
6.5 

4.5 
4.0 
4.5 
4.5 
3.0 

85 
78 
86 
88 
85 

85 
85 
90 
95 
95 

9 
9 
9 
10 
9 

49 
51 
57 
55 
54 

10 
11 
11 
10 
11 

4.5 
4.5 
6.0 
6.5 
6.0 

3 
4 
4 
4 
5 

4 
5 
4 
5 
5 

5.5 
5.5 
4.5 
6.5 
5.5 

3 
3 
4 
4 
3 

6 
4 
5 
4 
4 

5.0 
6.0 
3.5 
8.0 
6.0 

7 
6 
6 
7 
6 

5 
6 
7 
6 
6 

2 
2 
4 
3 

3 
1 
2 
1 

2 
1 
1 
1 

1 
1 
1 
3 

3 
3 
3 
3 



-----------------------------------------------------------------------------------------
TGR EVG FBT DFL PHlT SPN SPL SPW NPT STM PPL OPA LS COM GN GLL GLC PS SD FR SC SS 

446 6.5 3.0 95 95 6 52 10 7.0 5 4 .. 4 5 7.0 7 6 3 1 1 1 3 
451 6.5 3.0 80 85 8 46 11 7.5 5 4 .5 5 5.0 5 4 3 1 2 1 3 
462 7.0 3.0 85 '00 9 60 12 5.5 5 5 4.5 4 6 3 3 2 1 1 
468 6.5 3.0 83 92 8 52 10 5.5 A 5 3.0 7 6 5.0 6 4 3 3 1 2 
469 7.0 2.5 76 85 7 71 I0 6.0 A 5 3.0 3 6 5.5 6 6 2 3 1 1 3 

470 7.0 2.5 86 107 8 53 1 13.0 4 5 3.5 7 6 6.0 6 6 2 3 3 2 1 
493 4.0 5.5 97 102 8 54 12 2.5 3 4 5.0 3 7.0 4 5 5 1 3 3 3 
504 3.0 7.0 83 75 8 41 9 5.5 4 4 5.0 3 5 5.5 5 5 3 1 2 1 3 
505 3.0 7.0 79 8 9 53 9 13.0 4 5 4.5 3 7 5.0 6 6 1 1 1 1 2 
506A 3.0 7.0 94 IoO 8 48 8 7.0 5 5 4.0 3 7 -.O 8 7 1 3 1 1 3 

507 3.5 6.5 83 90 8 57 10 5.5 5 5 4.0 3 5 5.0 6 6 3 3 2 1 1 
509A 3.0 7.0 85 95 8 -1 10 9.0 5 5 4.5 3 5 6.0 5 5 3 2 1 3 
510 3.0.0 0 87 87 8 64 9 13.5 4 5 4.0 3 6 5.5 7 7 1 1 1 1 2 
511 3.5 6.5 87 90 7 58 9 6.5 4 5 4.0 3 7 4.5 7 7 1 1 3 1 1 
514 4.3 :.0 84 90 9 60 9 6.5 4 5 4.0 3 7 5.0 7 7 3 1 2 1 2 

520 5.0 4.5 80 95 12 43 9 12.0 4 4 4.5 4 5 4.0 5 6 
521 5.5 4.0 93 95 8 59 9 9.0 4 4 4.C 3 6 6.0 7 6 2 2 2 1 3 
524 
526 

6.0 
6.0 

4.0 
4.0 

81 
;5 

92 
87 

8 
8 

46 
50 

9 
11 

5.5 
10.0 

5 
3 

4 
5 

5.5 
3.5 

3 
3 

4 
3 

6.5 
6.5 

6 
6 

6 
6 

2 
3 

3 
1 

2 
2 

3 
1 

3 
2 

550 5.5 4.5 87 82 8 48 11 11.5 5 5 4.5 3 4 6.5 7 6 3 3 1 1 3 

569 6.0 4.0 87 95 7 44 10 8.0 5 5 5.5 3 6 5.0 6 6 1 3 2 1 3 
570 5.5 4.5 88 90 11 42 11 7.0 5 7 4.5 3 3 6.0 5 4 3 1 1 1 3 
605 4.0 6.5 92 77 8 49 10 5.5 4 4 4.5 3 3 6.0 6 5 3 3 2 3 3 
611 4.0 6.0 90 87 9 53 7.5 4 4 4.5 3 7 4.5 6 7 2 3 2 3 3 
622 5.5 4.5 89 82 9 48 10 8.0 3 4 4.5 3 3 6.0 6 5 1 1 3 3 1 

629 4.5 5.5 86 82 8 39 10 7.0 4 4 5.5 3 4 6.0 6 4 4 3 1 1 3 
639 5.5 4.5 92 95 11 53 10 5.5 4 5 5.5 3 5 5.5 4 6 4 3 1 1 3 
651 7.0 3.5 87 105 10 56 9 6.5 3 6 4.5 3 6 5.5 7 6 2 1 2 2 3 
656 4.5 5.0 88 92 9 57 12 3.5 4 4 5.0 4 5 5.5 6 5 3 3 1 1 3 
669 6.0 4.0 93 92 8 57 11 5.5 4 5 5.5 5 4 6.0 6 5 2 1 2 1 3 

722 6.0 4.0 86 102 10 53 10 4.0 4 4 4.5 5 5 6.5 6 6 3 1 1 1 3 
737 6.0 4.0 86 87 10 53 11 3.5 4 3 4.5 6 3 7.0 6 5 3 3 1 1 3 
739 6.5 4.5 92 92 10 50 11 5.5 3 3 5.5 5 
749 6.5 3.5 85 95 7 47 10 7.5 4 5 6.0 3 4 6.5 5 5 4 1 2 2 3 
750 6.0 4.0 84 97 9 55 11 6.5 5 5 5.0 4 5 6.0 3 3 3 3 1 1 3 



------------------------------------------------------------------------------------------
TGR EVr HBT DFL PHT SPN SPL SFV ::PT STM ?PL OPA LS CO.. GN GLL GLC PS SD FR SC SS 

760 4.5 5.5 85 87 10 88 12 5.5 5 ;.,- 6 6.5 6 5 3 2 1 3 
761 
792 
798 
826 

6.5 2.5 
7.0 2.5 
5.0 4.5 
5 . 

86 
84 
80 

3 

90 
95 
95 

7 
7 
7 
797 

38 
55 
41 

10 
11 
1 
I13 

4.5 4 
5.5 3 
.0.0 5 

3.0 4 

4 

4 

5 

-.c 
. 

4 

5 

3 

7.0 
6.0 
.0 

9.0 

5 
4 

5 

4 
5 
4 
5 

5 

4 
3 

1 
1 
1 

1 
2 
2 

1 
3 
1 

3 
1 
1 

839 .. 87 9' 8 55 10 4.5 : 0 5 6.5 7 6 3 2 3 3 
851 
359 
867A 
867B 

5.5 
6.0 
6 0 
6.0 

4.5 87 
.0 85 
4.0) 86 
-.0 83 

97 
100 
95 
85 

10 
9 
9 
9 

40 
49 
61 
49 

10 
1: 
10 
10 

4.0 
4.0 
5.0 
5.5 

3 
4 

4 

4 
5 
3 
5 

. 

5 
5 

3 
4 

4 

7.05 
5.5 6 

7.0 6 

5 
6 

6 

2 
3 
3 
3 

1 
1 
1 

1 
2 
2 

1 
1 
1 

2 
2 
3 

860 6.5 3.5 89 95 10 36 11 5.5 3 4 6.0 3 5 6.5 5 5 1 
884 
893 
896 

6.5 
5.0 
5.0 

4.5 
5.0 
5.0 

84 
86 
83 

100 
92 
87 

10 
9 
9 

51 
48 
56 

10 
10 
10 

5.0 
5.0 
4.0 

3 
4 
4 

5 
5 
4 

5.0 
6.5 
3.5 

3 
3 
7 

5 
4 
6 

5.5 
7.0 
5.5 

6 
6 
6 

5 
5 
6 

3 
2 
3 

1 
3 
3 

1 
2 
1 

1 
1 
1 

2 
3 
3 

908 6.5 2.5 82 112 8 70 i1 4.0 3 4 3.5 6 5 7.0 5 - 2 1 2 1 3 

912 
917 
922 
928 
929 

5.5 
5.5 
6.0 
7.0 
7.0 

4.5 
4.5 
4.0 
4.0 
4.0 

78 
78 
35 
85 
79 

92 
92 
102 
92 
92 

10 
10 
9 
8 
7 

56 
56 
50 
44 
46 

11 
11 
11 
10 
10 

3.0 
4.0 
5.0 
7.0 
5.0 

4 
4 
4 
3 
5 

6 
5 
4 
6 
4 

5.0 
5.0 
5.0 
3.5 
4.5 

3 
4 
4 
7 
3 

6 
4 
5 
6 
3 

6.0 
6.0 
7.5 
6.5 
5.0 

6 
6 
6 
7 
5 

5 
5 
5 
7 
4 

2 
1 
3 
3 
2 

1 
1 
5 
3 
2 

2 
2 
1 
2 
1 

1 
1 
2 
1 
2 

3 
3 
3 
3 
3 

938 
939 

6.5 
6.5 

4.0 
3.5 

89 
85 

107 
105 

9 
8 

58 
59 

11 
12 

5.5 
4.5 

4 
3 

6 
5 

4.5 
3.5 

3 
4 

4 
5 

6.5 
6.0 

5 
7 

5 
7 

3 
3 

1 
1 

2 
2 

1 
1 

3 
3 

941 
951 
954 

6.0 
5.5 
5.5 

4.0 
4.0 
4.0 

86 
86 
85 

100 
110 
85 

11 
7 
10 

46 
55 
61 

10 
11 
11 

6.0 
5.0 
6.5 

3 
3 
4 

4 
3 
4 

5.5 
4.0 
4.5 

4 
4 
5 

5 
4 
5 

5.0 
6.0 
7.0 

7 
4 
6 

6 
4 
5 

3 
2 
2 

1 
1 
1 

2 
2 
2 

1 
3 
1 

3 
3 
3 

95R 
961 
962 
970 
974 

5.5 
6.5 
6.5 
5.0 
7.0 

4.0 
3.5 
3.5 
6.0 
3.0 

89 
86 
90 
105 
87 

92 
95 
100 
102 
107 

8 
10 
7 
8 
10 

48 
55 
55 
49 
56 

11 
12 
11 
11 
10 

5.0 
4.5 
5.5 
5.5 
6.5 

3 
3 
4 
5 
3 

4 
4 
3 
6 
5 

6.0 
5.5 
5.5 
7.5 
4.5 

4 
3 
3 
3 
3 

3 
4 
4 
4 
5 

8.0 
6.0 
6.5 
7 
5.5 

5 
5 
5 
6 
6 

4 
5 
5 
4 
6 

2 
2 
2 
3 
2 

1 
1 
1 
3 
1 

2 
2 
2 
1 
2 

1 
3 
1 
4 
1 

3 
3 
3 
3 
3 

987 6.5 3.5 89 110 8 64 10 4.0 3 5 4.5 3 5 6.0 5 5 
993 
1001 
1004 

6.5 
5.5 
5.5 

3.5 
4.5 
4.5 

94 
86 
85 

92 
92 
102 

12 
8 
10 

64 
63 
56 

10 
10 
10 

5.5 
4.0 
5.0 

3 
3 
3 

3 
5 
5 

3.5 
4.5 
4.5 

6 
5 
4 

7 
5 
7 

8.5 
6.5 
5.5 

8 
4 
7 

6 
6 
6 

3 
3 
3 

1 
1 
1 

2 
2 
2 

1 
4 
1 

2 
3 
2 

1016 6.0 4.0 85 87 11 53 10 4.0 4 4 5.0 3 3 6.0 5 5 1 1 3 1 1 



-----------------------------------------------------------------------------------------

TGR EVG HBT DFL 
PHT SPN SPL SPW NPT 
 STM PPL OPA LS COM GN 
 GLL GLC PS SD FR SC SS
 

1018 
122 
1031 
1033 
1034 

5.5 
5.5 
6.0 
6.5 
6.5 

4.5 
4.5 
4.0 
3.5 
3.5 

86 
86 
68 
91 
88 

97 
105 
90 
90 
102 

11 
9 
6 
12 
11 

79 
46 
52 
51 
65 

12 
11 
11 
11 
11 

8.0 
10.0 
6.0 
5.5 
6.0 

3 
3 
3 
3 
3 

5 
5 
4 
3 
4 

4.0 
2.0 
2.0 
4.0 
4.5 

6 
8 
8 
4 
3 

6 
6 
6 
1 
4 

5.0 
6.0 
6.0 
7.0 
8.0 

6 
5 
5 
6 
7 

5 
5 
6 
5 
5 

1 
2 
2 
2 
2 

3 
1 
1 
3 
1 

2 
3 
2 
2 
2 

1 
1 
2 
1 
3 

3 
1 

3 
3 

1039 
1042 
1054 
1055 
1067 

5.0 
6.0 
7.0 
7.0 
6.5 

5.0 
4.0 
3.0 
3.0 
3.5 

86 
85 
84 
82 
82 

92 
97 
95 
90 
105 

10 
9 
7 
8 
8 

56 
53 
43 
50 
73 

11 
11 
10 
10 
12 

6.5 
8.0 
6.5 
7.5 
3.5 

3 
3 
4 
4 
4 

4 
4 
5 
5 
4 

4.0 
3.5 
2.0 
2.5 
2.0 

3 
7 
8 
8 
8 

5 
5 
6 
5 
6 

6.5 
6.0 
5.0 
6.5 
6.0 

6 
5 
5 
7 
5 

6 
5 
5 
6 
5 

2 
2 
5 
2 
2 

3 
1 
3 
1 
1 

2 
1 
1 
1 
1 

2 
1 
2 
1 
1 

3 
3 
3 
3 
3 

1072 
1088 
1096 
1119 
1137 

7.0 
6.5 
5.0 
4.5 
5.0 

3.0 
4.0 
5.0 
5.-
5.5 

81 
76 
85 
79 
85 

110 
112 
92 
85 
112 

8 
8 
11 
9 
8 

49 
55 
54 
50 
41 

10 
9 
11 
9 
10 

6.5 
7.0 
4.5 
7.0 
7.5 

4 
5 
5 
5 
4 

4 
. 

6 
4 
5 

4.5 
2.0 
5.5 
5.0 
5.0 

5 
8 
4 
4 
4 

6 
7 
4 
7 
4 

7.0 
5 
6.5 
4.0 
5.5 

6 
7 
6 
7 
6 

7 
7 
5 
6 
5 

3 
2 

2 
2 

1 
3 

1 
1 

1 
2 

2 
1 

3 
2 

1 
2 

3 
3 

3 
3 

1148 
1165 
1192 
1199 
1203 

5.0 
5.0 
5.0 
5.5 
6.0 

5.0 
5.0 
5.0 
5.0 
5.0 

83 
84 
85 
85 
75 

102 
97 
85 
95 
100 

6 
7 
10 
8 
9 

57 
59 
39 
65 
51 

11 
11 
9 
11 
11 

5.0 
4.0 
4.5 
7.5 
6.0 

3 
3 
4 
3 
4 

4 
4 
4 
5 
4 

5.0 
4.0 
5.0 
5.5 
4.5 

6 
7 
4 
3 
5 

4 
5 
5 
7 
2 

6.5 
7.0 
5 
8 
7 

7 
6 
5 
7 
4 

7 
6 
5 
7 
4 

4 
3 
3 
5 

3 
1 
3 
1 

2 
2 
2 
3 

2 
1 
1 
4 

2 
3 
2 
1 

1210 
1221 

1227 
1229 
1236 

6.0 
6.0 

5.5 
5.5 
6.5 

5.0 
4.5 

4.5 
4.0 
3.0 

84 
86 

78 
87 
86 

97 
95 

77 
107 
107 

10 
10 

8 
11 
9 

45 
59 

40 
54 
55 

11 
10 

8 
11 
11 

4.5 
4.5 

7.0 
5.5 
6.5 

3 
3 

4 
3 
4 

3 
4 

4 
4 
4 

5.0 
4.5 

4.0 
5.5 
4.5 

3 
6 

4 
3 
5 

5 
6 

6 
5 

6 
6 

8 
6 

6 
7 

5 
6 

6 
6 

5 
5 

3 
3 

3 
3 

3 
2 

1 
1 

1 
2 

2 
1 

1 
1 

1 
1 

3 
3 

3 
3 

1247 
1257 
1261 
1276 
1288 

6.5 
5.0 
4.5 
5.0 
4.5 

3.0 
6.0 
4.5 
4.5 
5.0 

77 
74 
91 
94 
93 

92 
92 
90 
100 
92 

9 
10 
10 
9 
11 

62 
54 
63 
51 
45 

10 
10 
11 
11 
10 

6.0 
4.5 
6.0 
4.0 
6.5 

3 
4 
5 
4 
4 

5 
4 
4 
4 
4 

3.5 
4.0 
6.0 
6.5 
5.5 

7 
7 
3 
3 
3 

7 
5 
5 
3 
2 

7 
6 
6 
6 
6 

7 
7 
7 
4 
4 

7 
4 
6 
3 
5 

2 
4 
3 
4 
5 

1 
1 
1 
1 
1 

3 
1 
1 
1 
1 

1 
1 
2 
3 
3 

1 
3 
1 
3 
3 

1289 
1296 
1305 
1319 
1324 

5.5 
5.0 
5.0 
5.5 
5.5 

4.5 
4.0 
4.0 
4.0 
4.0 

89 
94 
92 
90 
95 

105 
95 
87 
102 
95 

14 
11 
10 
11 
9 

51 
48 
41 
47 
52 

10 
14 
10 
9 
10 

4.5 
4.5 
5.5 
8.5 
5.0 

4 
5 
5 
5 
4 

6 
6 
4 
4 
4 

5.0 
5.0 
5.0 
5.0 
4.5 

3 
3 
3 
3 
3 

5 
5 
5 
2 
2 

7 
5 
6 
5 
5 

6 
4 
5 
5 
5 

4 
2 
5 
5 
5 

4 
2 
3 
3 
4 

1 
3 
1 
2 
1 

2 
1 
2 
1 
2 

1 
1 
1 
2 
1 

3 
3 
1 
3 
1 



TUR EVG HBT DFL PHT SPN SPL SPV NPT STM PPL OPA LS COM GN GLL GLC PS SD vR Sc SS
 
.........................----------------------------------------------------------------------------­

1332 

1 
1342 
1346 
1351 

-5 

5. 
1-35.o. 

5.5 
4.S 
5.5 

-5 

,86.o 
5.C 
5.38 
-.0 

1 

8­
6 

87 

90g1 

97 
105 

8 
9 55 

2 
1050 
1i0 

i 

10 
U 
9 

2 
. 

10.5 
5.5 
6.0 

4 
4 
4 

5 
4 

.0 
. 

6.0 
5 

3 

3 

5 

5 

5 
6 

44 
6 
7 

6 
7 

4 

2 
6 

2 
2 

4 
4 

2 
1 

3 
1 

3 

2 
2 

3 

3 
1 

3 
! 

1 
3 

1362 
1398 
1424 
1480 
1484 

5.0 
5.0 
6.0 
6.5 
6.0 

4. 
4.0 
5.0 
3.0 
3.0 

89 
93 
86 
86 
88 

9(2 
97 
110 
110 
97 

3 
9 
8 
8 
9 

46 
5z 
54 

46 
52 

10 
ii 
9 
11 
10 

7.0 

5.0 
7.0 

4 
4 
3i.5 
3 
3 

4 

4 
6 

5 
-5. 
0 

0 
5.0 

3 

3 

5 
3 
6 
5 
6 

7 
5 
6 
6 
7 

7 
5 
6 
5 
7 

4 
5 
5 
5 

3 
2 
5 
3 
3 

3 
3 
3 
1 
2 

1 
3 
3 
3 
1 

1 
1 
1 

1 

3 
2 
1 

i 

1437 
1499 
1504 
1505 

6.5 
6.5 
6.5 
6.5 

3.5 
3.5 
2.5 
2.5 

86 
90 
86 
75 

102 
100 
95 
97 

8 
11 
9 
5 

58 
58 
45 
54 

11 
i0 
10 
I1 

6.0 
6.0 
5.5 
5.0 

4 
4 
5 
4 

4 

4 
5 

4.0 
5.0 
5.5 
3.5 

7 
4 
3 
6 

6 
6 
5 
5 

7 
7 
7 
6 

5 
7 
7 
7 

6 
7 
7 
6 

3 
3 
3 
3 

3 
3 
3 
3 

1 
1 
1 
1 

1 
1 
1 
1 

3 
3 
3 
3 

1515 6.0 3.0 89 105 8 58 ii 5.0 4 4 03 7 6 5 6 3 1 1 3 3 

1525 
1527 
1538 
1553 
1557 

7.0 
6.0 
6.0 
6.0 
7.0 

2.5 
4.0 
4.0 
4.0 
3.5 

95 
84 
84 
85 
88 

110 
90 
90 
105 
105 

10 
9 
9 
13 
9 

51 
44 
44 
46 
80 

10 
10 
10 
11 
11 

5.5 
7.0 
7.0 
7.5 
9.5 

3 
4 
4 
4 
3 

5 
5 
5 
5 
5 

5.5 
4.5 
4.5 
4.5 
5.0 

4 
6 
6 
6 
3 

5 
5 
3 
3 
7 

5 
8 

5 
5 

6 
4 
6 
5 
4 

5 
4 
5 
6 
4 

2 
2 
3 
4 
2 

3 
3 
1 
1 
3 

1 
2 
1 
1 
2 

1 
1 
4 
1 
1 

3 
3 
3 
3 
3 

1572 
1580 
1584 
1593 
1597 

7.0 
5.5 
6.0 
5.5 
5.5 

3.5 
4.5 
4.0 
3.5 
5.0 

91 
86 
86 
82 
81 

105 
100 
105 
110 
100 

6 
10 
8 
7 
8 

53 
58 
54 
59 
46 

11 
11 
11 
12 
9 

7.5 
8.0 
6.5 
9.0 
10.0 

3 
4 
4 
4 
4 

4 
4 
6 
4 
5 

5.0 
5.0 
5.0 
5.0 
4.5 

3 
3 
3 
3 
6 

7 
5 
6 
4 
7 

6 
5 
8 
7 
5 

5 
5 
7 
4 
7 

6 
6 
6 
5 
7 

2 
1 
3 
2 
3 

1 
1 
3 
3 
1 

2 
1 
1 
1 
1 

3 
1 
1 
1 
3 

3 
3 
2 
3 
3 

1600 
1612 
1617 

1644 
1670 

5.5 
5.5 
5.5 

5.5 
5.5 

5.0 
5.0 
5.0 

5.0 
5.0 

83 
88 
91 

91 
91 

100 
100 
97 

97 
115 

7 
9 
7 

7 
8 

55 
64 
58 

58 
59 

10 
11 
10 

10 
11 

9.5 
10.5 
9.0 

9.0 
7.0 

4 
4 
4 

4 
4 

4 
7 
5 

5 
5 

3.0 
5.0 
4.5 

4.5 
5.5 

8 
5 
5 

4 
3 

6 
5 
3 

5 

6 
5 
7 

6 

6 
5 
6 

4 

6 
6 
5 

3 

3 
3 
3 

3 

3 
1 
1 

1 

2 
1 
1 

3 

3 
1 
1 

1 

3 
3 
3 

1 

1671 
1679 
1686 
1695 
1700 

5.5 
5.5 
5.5 
6.0 
5.5 

5.0 
5.0 
4.5 
4.0 
4.5 

90 
90 
91 
83 
87 

107 
102 
107 
97 
87 

7 
8 
13 
9 
9 

50 
56 
72 
57 
65 

10 
10 
10 
10 
11 

11.0 
7.0 
6.0 
5.5 
6.0 

4 
4 
4 
4 
5 

5 
5 
5 
5 
4 

5.5 
5.0 
6 
5.0 
6.0 

3 
4 
7 
5 
3 

7 
8 
5 
6 

6 
8 
7 
7 

7 
8 
8 
7 

5 
8 
7 
6 

2 
2 
3 
3 

1 
1 
1 
3 

1 
1 
1 
1 

1 
2 
2 
1 

3 
3 
3 
3 



------- ----------------------------------------------------------------------------------------

TGR EVG HBT DFL PHT SPN SPL SPW NPT STM PPL OPA LS 
 COM GN GLL GLC PS SD FR SC SS
 

1718 5.5 4.5 91 102 8 44 10 7.0 4 5 5.0 3 5 5 7 6 3 3 1 1 3 
1723 4.5 5.5 91 97 8 61 1i 6.0 4 4 4.5 5 4 7 7 6 2 3 2 1 3 
1727 5.5 4.5 92 92 8 53 11 8.0 4 5 5.0 4 5 7 7 5 2 3 1 1 3 
1730 6.0 4.5 87 97 8 55 11 5.5 3 3 5.0 3 5 6 5 5 3 1 2 1 1 
1739 5.5 5.5 96 100 11 50 1') 8.0 4. 4 4.5 4 8 7 6 5 2 1 2 1 3 

1742 5.5 4.5 88 105 8 61 11 4.0 4 * 5.0 3 5 6 5 4 3 1 2 1 1 
1750 
1756 

5.5 
5.5 

4.5 
4.5 

94 
94 

105 
90 

10 
9 

69 
70 

10 
10 

6.5 
6.5 

4 
4 

5 
5 

5.0 
4.5 

5 
5 

7 
8 

6 
6 

6 
6 

7 
6 

2 
3 

1 
3 

2 
1 

1 
1 

3 
3 

1765 5.C 5.0 93 97 10 66 10 6.5 3 5 4.5 3 8 7 7 5 1 2 1 1 3 
1776 5.0 5.0 95 105 8 58 10 7.0 4 6 5.0 3 5 8 ' 6 2 1 1 1 3 

1790 6.5 4.0 94 107 8 59 11 6.5 4 5 5.0 3 5 7 8 5 3 1 1 3 3 
1794 5.5 4.0 90 97 8 50 11 7.0 5 5 5.5 3 3 6 7 7 4 1 2 1 3 
1800 5.5 4.0 92 92 10 55 10 6.5 4 5 5.0 3 5 7 7 7 2 1 2 2 3 
1807 6.0 3.5 89 95 11 47 10 6.5 4 5 5.5 3 5 6 5 6 3 1 1 1 3 
1808 4.5 6.0 86 100 9 63 10 6.5 2 5 2.5 3 5 7 8 5 2 3 1 1 3 

1815 4.5 5.0 91 115 8 70 11 5.0 3 4 5.0 3 6 8 6 5 1 1 1 1 3 
1818 5.0 5.0 92 105 10 60 11 5.5 5 4 6.0 3 6 7 5 6 3 3 1 1 3 
1822 5.5 4.5 92 105 12 53 9 5.5 4 5 4.5 6 5 6 5 5 2 1 2 1 3 
1830 5.5 4.5 89 117 10 65 11 5.0 3 5 3.0 7 6 7 8 6 2 3 1 1 3 
1834 6.0 4.5 91 107 7 64 11 6.0 4 5 4.5 3 4 7 4 6 3 1 1 3 3 

1836 6.0 4.5 86 97 8 57 10 5.0 4 6 5.0 3 6 6 6 6 2 1 3 1 1 
1842 6.5 5.0 86 95 8 51 10 5.5 5 5 5.0 3 4 6 6 4 3 1 1 1 3 
1854 6.0 5.0 88 87 9 52 8 5.5 4 5 5.0 3 5 6 7 5 3 3 1 1 3 
1861 5.5 4.5 92 100 10 53 10 7.0 4 4 5.0 4 6 6 6 6 3 1 1 1 3 
1864 5.0 6.0 87 100 8 66 10 5.5 4 5 4.5 5 6 6 6 7 2 1 2 1 1 

1866 5.0 6.0 86 100 9 58 11 6.5 5 5 4.5 5 4 7 6 6 2 3 3 1 2 
1871 6.5 3.0 86 102 9 55 11 9.5 5 5 5.5 4 5 6 7 5 4 1 1 1 3 
1872 6.5 3.0 86 87 8 40 11 4.5 5 5 5.5 3 5 6 5 5 4 3 2 1 3 
1874 6.0 3.5 88 105 9 69 12 4.0 3 4 3.0 8 2 8 7 5 3 3 1 1 3 
1889 5.5 4.5 93 102 9 60 11 4.5 4 4 3.5 6 4 6 6 6 3 3 2 1 3 

1894 6.0 4.0 86 107 8 60 11 5.5 4 5 4.0 5 4 7 5 6 3 3 2 3 3 
1907 5.0 5.0 87 110 10 71 11 4.5 4 5 5.5 4 5 8 5 4 2 2 2 1 3 
1911 
1932 

5.-
C. 

5.0 
4.0 

86 
86 

105 
102 

11 
8 

59 
59 

10 
11 

5.0 
7.0 

4 
4 

4 
5 

5.0 
5.0 

4 
4 

2 
5 

5 
6 

6 
6 

6 
2 

2 
2 

2 
2 

1 
2 

2 
2 

3 
3 

1939 4.5 5.0 36 107 8 67 10 5.0 4 5 5.0 5 6 5 5 1 1 3 2 2 3 
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