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CIL\PTER I 

Im.'ROifJCT!OU 

gated o:re diploid, with the bnoie eh:ro:mo:30!.".l.e nwnoor 15. The too knoit.n 

s~aptioru.i nro L. Mi. o ·, n towa-,loid VS.th 60 cl:i.ro.'Xlaonos and r .. . l!\fAttll, 

a h~ploid tlth 6 sets, or 90 ohronosooo»J .. ThooreticP..lly, tho totmploid 

foi'l:1 might ha.vo m.55.so.n !:r<:Jr ,n ·iploid throuel:1 wtational chro ... sot!.e doo.bl

ing, and tbo crossing 0£ u. diploid ·and a te-troploicl might lm.vo given rise 

to a triploiu, uhieh, th-'l"Ougb chrO"..:noaomo doubling \J'OUld pr-odueo n hP..m

ploid typo. &ao.ueo it in oolievod that the his rocy of L.. ~ t .., was 

oor.1p0.rativoly short,· it ooe:tun possible t-0 repeat it.a pl'.cy"logcnie oom*oo of 

dovolopm.ent. 

For tho late, 20 yo.2rz, colohicine had been uidolY usiun as o. poly

ploidi~ing t:igont. ui th :many plroit spoeies o.nd tJ1eref'oi->e it .ia ~d 

that tho drug uill havci t.ho oa:oo of'fcat uhon applied to ~:ioorz of the 

Tho objoetivos of this atudy tu:o oo study tbo morpholo£,'1cnl. varia

t.ions as iroll ~ Va..?iatiO!'lS in fertility induced 17'.f oolelw:tlno ;t.r-ootrlOnt 

so- as to gnin soi o kn®'l.edge and expcrionee in tho wo of thi:il ehoo:tcru. 

on jl£QL:~~ 

1 



:.ir II 

.~~a.':\la;~· i:J n d ( 9) for 0 ' C9lchis e.t '• G 'M torn tip of 

In thi or , tho t is no t a m1dnnt 'l'mroniom.oto 

roeozuizo 65 s.1 oios in t'1io g'lmls, all ar litli to 

lla':tl.sphere, al · ough oo o.ro · »rtod :.ui tho 

Greek n ~10 or tJ io plan 

chru.1..,od by · uo into tho 

nc . o.f ixod to nu £ .. ~~--1,l:.,., • in 1753. 

Tho ._.o us .,.:::;:;~~~ 

is divided i to 

0 ge 

nt e· contrations. 

in a~tu: ntmtl .... t 1 · :voe 

r· 0011-"C o 

• belongs tot ~~~~o. The gomio 

(ii)~~· 

bolonemz to. All 

., od to tc yiold c lcl icino of 

0 toll tl.ng .., !"i e .. 
:turat·o ,, t 

' 
.... ~~ CO • "• C :J l ' 

aino co. te. t a. t J o or J.il,y .. d 4-o 10 noucr stalks o.p • 

In ru:rturc, (25) col ·· c i of United COilO .for in-

du .... tion o.r polyj,loi • 

ooleLicinc libOI ood fr 

~J t 

_........,_._ plant ... arc li:mi and o.l.oo 

icino cy be iru3. t"'~ tod. at or ra. · dly in o close oo ·l;.'10 ""o.:l .. 

Sp1l1(Uc poiso used for c :U"O~,o oo do inc tr·ro lmot long Aoro · 
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c le~ 1cino 1 but. none of th , 

cells c oboorv-

cd that c!:l.o,.:nl bych .. to o.rros' t:4to:Jis in p r. n bter 

d notr tod s bo1nc vory sitilie.r to colc rleino ·• to"'i:l Hoat olono 

can al.GO imcti a.to tl o op· o and in fact, this ~ s -o oothod oootly 

used bofm: rotnont with CO-cl'~cino • .., k! • 

lcw 1u75, 

oonoitivo" pl.ante To ro~ction 

concluzi~,ro ro:;, llt 10ro o .inoo 

ta tu d colchicin- uc.a ,,.. 

d! i.:) to n1n. ct-voro s 0 M-

in oaf' no ro. en.to .roro t .. w to , but no 

,still ( 9) disco,-rtt. W>."'>n 

thnt colchiaino rru, a pol loid:i..ri"" l8 c.eo t, BJ nin e t n, _._ o ,ride 

intorost tI1at lod to "cola c:ino fnd11 clovclo .. ..; tz. proc_:ross :tu 

o. icul tu!' , icf.!Jlc, phar.:nC'J, i.:rlology and ch~ rl.o u:· 1 obv-1ous1y be 

::fa.scilia.tod c. by tho po ... so · "' o: or c '1 tool o oolc ic · o .. 

T'noro o roooo that all c othor not .. ods to i:l'., cc 

~ doublin° aro - lni by t_:e0, c le .ic· : (i) Colclrl.cino · o 

cr.r off oti 10 for 1e po, loid ui !l nt .., ico,. ( ii) 

o drug is ppli c.1.0ily to y u..'lg rr,t.'O\line p ta 1. -· '\ . y ittlo 

o:;.des, co chicioo. io ~ • cl 
tivcly l ss to ·c ·oo ; :I.. . e 11co t!' ~ t..:.ou::1 r eing 

f1· 1 ... 0 to .01 ;Cl"> t. 
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.l._l,t, 

~. 
c,;c_:~.'..:C-

~"?'"• ...,,-.,-~ ~--... :,. :..,<,_.,,.......:.,.',:,1_.:.·.,. 
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c . lf .i.ILU u.'ul, ~ ... is wa ... ch. oi or to the high :;,c. cc. ta.go of aboo: tivo 

polle or ti o nlo o po l n tubo • Triploid pl to o.ro fr 

·t;bo cross bct'liOOI d· ploid "' Lott ploi p o.nto 

2. Applico.tion i! t 10 field of :u:i.11 f. ,.ii.ta and tree :f'r--1:lt.., 

Darrou (6) indic.,. · that it is ... 11. k t;own that our · st appl 

iotieJJ nro ,oly-ploid"'. Triploid n ")plos 011 pea.! a ar exceptional D.:J 11G 

:fruitc in boil:.z rni.f'.ficiontly pl: iueti o to cor•o ioportnnt o.riotic'", 

t ou • tLcy d op .f'ov ed ... , roquiro crosc-polino.tio·, 

6 

po imtors.. Tctrap1oid po o o Go.1 c Jubil otc .. had boo o ....... ..i...i..i:-

ctl by tho co .... c cin tee uo. 0 o eo triploid .. an DJ.so .e ,ort 

o mz,.,ot c c :-1.es ru: 0 iploid., tl c sour e~ o "ie totrnoloid,. 

Derman (7) 0 · (16) reported t t. e tctrc..loid 

'ort and d .' onia variotic had u: oily dovolo. cl.ustc_ 

bcr_ico 1cr n x,st ... ctly t •ico t310 oi . t of t!ic corro ... _ o 

Sold on (21 ) ~ in hir.1 t to Induce o 

pos of both 

tho 

ine diploido. 

loidy in 

CirnpoD1 COUO Udvd ts t tl C bud paint . ~ .. 

1.0% uas off ctive in inducing ·.ctro.. oi~ 'lb 

boscenee and in1or l <1:ves. 

co c_nt tion~ of O.$ 

po v ·otics .tith l SD 

'.i'ho ap lic-tio of colch.ic111~ to e producti n oft.on 

t iploid rat.or lon rop ~so. ts 3 ~t o ecific d outdtan · g dvantauo 

gain fro tho uac of thi... to ... --.1. .1'. .i'act 1 •mil , .otm t.'mt se d-

1 so f'ruit,J in nat are o to c .>to.in rop od· 1ctiv f'ailurc.., Thus 

lon . 

lose (13)~ ietr-d oid v co-

s ... dline stag , d those totrn 1loid pl nts cnt wi tho 

diploid s pollino.toI'.o to ., o the triploids.. , 10 i p oid plo.nto ooro 

uing., ollination"' nu.st bo mo.do by di loid"" bcc, ... uoo t'1c pollen of 



'·.-:;,;.. ,:_,, , .... .. ~.{-v 

., ... , .. 
\.·U L~/•t:};;_;.,;·_- -,y;1· .,. -G 

~, ., ... :"• . . ··;,..,·, 
~i#:-4'-~~~~~ 

; 1 

·w {17), 
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o.ctivicy of' the 0000' gom 1eye-r (t-II),. Tl.le initiation nnd ·-i: ~ o-

ve · ·c.."'lt oi: tho oto!:lon depend pri! :iJ..y on r.-111.. 1 o c.arly z-!. gos of-

do:lrolopmon:t 1 .ol'Oi"oro t."U£reOnt · ~· t the ' tomou is not a J..10d:1.ficc1 ~ wt 
o. rotluce.d mJ..o., 

5.. lho dotoetiou of go otype by· 1-'t'.ilyploido 

Janiok and Stavc.r~..n (12} · oii1.0d t..~ $ in "' r.cpor ti tl f Tho 

plrul·:.s ucro iritucod btJ tho ... :-oa . t o , od uitl o ... zt o_cltleino :w 

aquoou.n oru.n..... G o ch.'1JleC .... or chror.;0scrr;.e ropr...t-w .13.nG (9) t11:r01 .. uc1,., col·· 

• · cino treat., !.:)nt ha.tl 1'1CV01' b&:m prov d, e!ld {12) cw '·ho .obsoNo::1 so:;'" 

r:itio o the te·tro.ploid i o .1ot <llus·· · or frao toot of t.10 d ploid -i::tno, 

:el" did not c.lto_• ti.cir sex 

totra.plo d ru di-

D .... , "W eonditiou o·~o in cu.obino.tion with. three- ooos of X in tho · t-

X is mo~ oooiouo 

l.., rojoctocl boca.uso 

· o o.ccop·'· " 

it.as, 
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s, cio..,,,. 

; ot t, is c :o. loid i:~ 

l o ori 1/ro bly uill cvor · t 

:;en OOll b clo ... ely · 10 vtod by o sorv. •8 tho ,.,..,,..""'__,._., 

o .igi! o .. totro.plo cotto 

L\ s lo hy id o f · . an ,., tic di oi .d dld diploi 

0 0 " (26} ' .,,. 0 l.OUS Of.Ai~' 

gi von gen fo . oor o_ less " loto t1plo1.d S<.l _c • 

CllrYS thcoun, tho v ;>iou n: cics have 9, 18, .36 · .d 45 • · 

Yi tw or tl:ireo bol.·s gen-

lated ch ono rl CO- taiu specie.., of 

Sorghll vo 10 • .ai • .s.. sr ioe or tl 
thc::io facts CU1.:;u;., S-OOd t'! t .o lated 

,.,.........,..,.. 01"i{,rin 

Tho or! , of CU00\,'00 ..a.to t.,;I~!l2m ~~~ 

latter tet_ oid (22). 

lo:Ja 

ch 0110 nu::.bor o.f 90 ( 14)' .d S'Ug(,'"03 lr {27) a.s 

an alloploid of the dipl id ,:!.l!22lii.9£:e.• They- o ... rvv t • t soeo ~ J ~:oci-

ions \1<1 e n, t n~ti 01.to l ot oxiot Kl ks totcl dif ... o .. 

e tj.o of t. not yi t ch aro 

boho.v s as d · ploid, + co ·· tion f'oUild in r,olyploido, i· 

ti o y :.. ,GO t or· gin .. 



JU 

1. Fortili 

If .; ... tcril ,, spe ieo (t...ns .:;ocd _,ro uetio. nftcr tro 

ui·' colchicioo,. to cvidclc d • t po o:l ... o n ....:..11.~""' 

tiblc (9) 

Tlo r ct 

cl. u-·"""" diploid ... pocie:1 bybr. d arc ts • 

o cur bot 

Bri.f'ly, di1 oid ey· id oul 

ont:ll~y ,;,;torilO until 0. do inz of cli!'O 00 

8 that · rt d tln: ueh um 

f 

l'.>C:lcar"t3 iroll illus · tod + o s • t:i.0•1 ... 

(i) 

nco.:c r.o od, (i} 

2. cllC! ~ 

1 cl ·· Jicl·cr ru d 

o t troo.'tCf.l:-ru 

cz..n bo 

to j :ro ,} o orl i ty lo--10 o!' 

• 

1 

1 

F.1.ouo s 0£ .,. rt .. C:>!J in t th .._ho di. oid (4) 

'l) (17) (1) (21+). 

tctr: oid... oho 

t• C di loid.;. 

tho tatrnplo::.as 

~ that ·tot.I loid no ti rs of' 

d 5.6<'! b. or to ·_. oid, but 

llttlo :itlprov nt in si o (10) ovo t.."'ieir re .. 

s, tho ~h~po::: ti ely diffo nt botuoon 

cir diploid pro"1c tor..,, ouc..'1 i ... the oc in sooc ,:w(2J) 
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• ) .. Tho totraploitl le.ivo-s troro n:h:.Plo i.a. ·ry 

.. lilc tho · . d ploid lonvo., ru trilobod 

of Gl·out} i:-i '1, o ·or (?), but oven. tho i'it:al g:rotrt.h doos not p_oou e n 

.. lo.n-· ctu ,l as e diploid. llotroV1 -·, (23) the totroploid so"" .e la.nt:J 

·oro o.bout 1 .. 5 t:lrJco tho ... i~o of t.c o diploid .. ants • 

.3.. Phyui losf-co.1 cliff c,J., 

:r:.1pc :-ior over tho diploids .. 

Sugar co tent is · •. cl tc 

illl'c root o:.: triploid plo.n:ts or .,, t {15) .. 

"l" .o crolch:l.cin it ,ucad totra.ploid pl ,..ts of '. {3) oxudo 

n &.rk brotm the le :vcs, d tl is is a::wo.cic.to trl ·· tho 

b oo.k do r of 1 ~ ti"'r.uos.. Up to 97, of .o ro"~ ... loid plri.nto owe tho 

... ,:1to io.l but f .u diploidn tlovie.loµ it .. 

4.. &i or ot.o_nta 

?:ot onl'I a.re t e eave.; dor .. ·ld t ic:.or in tot~'a.ploic: ants o~ 

t tl.o c .... llo ro lo.r er Thnt totra. _oid ti%'Uo ff vos 

nost all, 

w il mrt. •. 

. s-~ aizo of cells in totraploid tismic cry o:r 10..,0 i UC! e-

cd by eaviron..""'.IC. tal factors ar. re syrnnetric"'l anci =ost easily .1easured . 

mrollcr (11} ... tod ... t it is oct. polyrll.o· d r ... ants 

vlth an necurn.cy cf o.bou.t 90· iq 'the ~ · of sta Cl I' rat pla.ntD f\y 

ha o iool .t cells. or of collc t t a.""'O of i. tet.rnploid .ai~ 

wt they or 

i tion. Also, ·1., .. c di ... ::.ri tion or st. 

elooer tocot .. or t :an t.. tot. Cl.oid. 





(:t) 

) a 

(5). 

(-1 ?) • 



Fig. 1 . Illustrating the treatment technique 
The growing point of the seedling is inverted into 
a vial of colchicine. The paper in-bet ~en is to 

retain the soil int pot . 

15 
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Si.~ sericis were arra11ecd D".f tho combination::; ·or three concentrations 

of colchicin~ t'rl:th t1ro periods of' timeJI ·'!~hose were: 0 .. 2, o.J, ru:1d 0.,4'$ i:zy'. 

wt. i:Ji th 24 · and 48 hours.. Ten plt1.nts of e..1.ch series were t:rea.wd and the 

treatment v1as 1:12.cle at. ·tm~0 diff'orc11-t datss within 1JJ days which started 

fro.m 22nd of Fel:iruary and ended a.t 27th of March. For each g.roup of pl.ants 

trea:'ood,. two plfl_nt.s wore loft as untreated con:trols tim.1:ing s5.x oontrol

plant.s for each species .. 

C. DATA SECUltIID FROH THE PLAHTS DURIHG TEE i-ERIOD OF GllOUTH 

For a considerable length cf' time., t,he ploots t1e.intained a.>:1d showed 

no grert,rth., after grout11· was :i:'eomcred and the fa..,a.iling steris wro about 

15 cm. long, they ucre ror,lc..nto::.1 into tho 6U 1:,ot.s and one or two oo.t1boo 

stakes were erected s.e:cording to the nU1<1bcr of branches· that a:;;"ose from 

the base.,. 

Growth records of the plo.nt.s Here started o.n U1c fir.st day that. the 

plants were movod into the 6rt pots, Md takon later at. 10 day i..r:rtervals .. 

Flowering recoz'd.s were t..::i.ken daily starting on the day the first floHer 

blooned.. A.11 the rocord,i i:mra kept individualJ.y. 

H....9lld pollination 1..n.1s n10.do on the trcated-1')la11ts tJw.t showed the most 

e.bnO:i:-..PJal from t.he control oXJ.O$o In l• tricolor, both scli'L'1g ;;0.1( the 

cross, i-r.tth pollen fr.om unt.1~eated-plants, and the t:ccatcd-plants as seod 

parents v1ere r11ade u 

D. i4I'Ji.StJREt,1EMT OF THE LS/'.IY 

Leaf thickness was rJCasurcd with the help of a caliper. Of the leaves 

of a si.;:igli;l plant tlw.t :-mre to be mos.sm··ed, only t:.ho largest tsn les.vos 

wo:r·e usod a..r1d no aJdle l•iaf was neasurccl. 

With the help or a r.:iicroscopo, guard cells of .,;tor.nata of indi-v;idual 

leaves a.YJ.d pollen gr;::d11s uero ;rtudled.. To oo::e the preparatory slide of: 



,;- f,''o ,.-i-: 
'>.4~----'>' ;,_}-

~i;<;··, I'" 
~-;.:.'""'·,,J-
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F.. OOL!iOOTION OF ·:;J;.IJ .F'OR ffllTILITY 'l'liSt"> 

At the m¥1 of thiz ~t, coed pods tzo.re eolleetoo fro.n all plants 

and their nlmt'bers uoro ;rocordod respoe:tivcl,y.. Hi th tbe eompu1,ison 0£ tho 

llWiibol."' of eeod pods- to tl o 111.iuber of flclrora? IlOreente.,...o of .frui t-o.ot 

wo secured.., 



tiny and t.1·D.11sluc,ant spots appoar-

od on tho lower 0?p:idermis of the cotyledons. 

could he se0n through '1:;he Within a day or tuo, these 

spots t.v.rned. yellow, dropped out in tho f ol1cnrlng days and lei't. sma ·11 

holes iD th0 cotyledons. 

t.e:mpora:rily checked, all growt,h of tho ccd:,yledons vJ&s :t',Bstricted a.nd the 

was 'tho t,l,ickening of the hypocotyl and the potiole. 

not gr·o·1,r fo:t' somet:tme aftor -trec;bn1ent and in some eases, they tt:l.1-tod f'or a 

If t,h.oy~ tis[n10s were soft and dttll iu 

color as if t-hey 1:-rero suf'fering a dI·ought. 

lighter g1'."ee11.. The plac0 of origin of these two leaves ther1 swelled and 

gave rise to a cluster of sti.all lea.v0.s and leaf-like stsJ.ks (which wore 

thick hard., vcmations barely showed and had no we,y to d:ts'tinguish ·the 

pet and the blade) .. 0110 or two of these s:mr.tll loaves enlarged in the 

19 
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Fig. 2 Comparison of flower buds of different ages 
showing shorter and thicker sepals of flowers of 
treated-plants (lower row) in comparison -lith those 
of control-plants (at top). (1. tricolor) 

22 
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Ta.blo :3 

rS f: C ' te r.i. + ,. 
fox· twenty-... . 

. . 0 ) 

8 V 

trol 0 0 68 66 51 5J ;6 56 58 39 

1 24 0. 2 tj, 92 9 f'O 78 99 52 ~ ' 0 • .3 
2 2A 0 .. .3 5 :; 2 100 79 76 17 70 67 52 78.1 
3 24 0 . 1, ,4 67 74 8?. 727070 72 -7 68 
4 /./ 02 8,3 7o 6 7 67 €4 /I 97 
5 48 Oo.3 7 80 5 85 96 82 96 I 
6 " O .. l;, 83 92 95 90 90 

.o.vo. days to 1s t i'lower 
i'rom t he same treated date 86. 25 74 2 

Tnblo 4 

Co 1 

1 
2 
3 
4 
5 
6 

;., fzo t.l-o"' .£..,~ ·t; to :r.:: 
co cl ~ c· c o t! c cone 

and forty · eht l 

0 0 45 44 

24 0.2 59 
21~ 0.3 65 5S 57 I: 
2/r 0.4 1+6 51 
42, 0 .. 2 56 54 6o 
4 o~::- ; / cl.) 

<' 0 .,4 66 55 

Avo. do.yo t , 1st Dower 
from t he s ,Jue t reated dat e 53. 87 

.34 33 29 29 

37 40 43 J. 49 /,2 
40 26 1.5 .39 41 , .. , 
/,1 59 57 '~ 54 5 3 
70 49 70 53 41 5 85 
78 42 60 6.3 
7v 91. 61 (;, 6o 61., 77 

58 .. 94 53.L:.7 

73 .. ? 
u3. C3 
""6 12 
90 

J5.66 
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Days from treutnent to first flower (I,. tr~coJ.qr) 

Figure 4 Days from .. treo;rraent to f'irst flower- (1.. lacui1o§az) 
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Con.t nrioon of loaf' si 
uit 1 th?t o t 

0 0 
0 0 

:10 5 

0 contr 1-pl t 

1 .... 1 24 0 .. 2 
1-4 24 02 
1 24 0. 2 

2-2 ?.I+ 0 .. 3 
3 2,1, O 3 

3-1 24 0 .. 4 
3-5 24 0. 4 

f. 24 O. I+ 
3 ... 7 21.~ 04 

3 48 0 .. 2 

5-2 0. 3 
5-4 IJ3 0.3 

6-3 43 0. 4 
:ve. o: "'o of . 0 . "'00. -pu t 

mm1 o o.f Co ···-ol 
1t.., (!. ) 

Ave 

115. S 116.4 
1 7.6 -.,4.2 
111 .7 105.J 

9 .. 2 9.3.8 
{9 4 91.0 

108.6 121 . 6 

'i'7.2 92. 0 
77. o 4.2 

91 .6 91 .4 
105.0 ·103. 6 

-9. 4 91 .. 6 
7 .. 75 6 

9/ . 4 99.1> 

73.L~ 6e 8 
71.6 85. 4 

90. 2 9 4 
87.6 91 .7 

RD.t·· o of le gth to vldth Cou-trol- - - - - 1.06 
Troa: d - - - o .. 96 

Tho la.rgu ... t :S 1 o :vos on o C! ant 

.) 
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To.blo 6 

( . ) 
t /o 

0-.3 0 0 i.,j, .. G 40.2 
4 0 0 4C. 6 40-.4 
5 0 0 50 .. 1 I./.). 1 

"' / 0 0 50 .. 0 46 .. 1 
vorago loaf ..iiz 0 t..Lo c ... -.i;lrult l;.7 1 43.9 

2-1 24 0 • .3 50. 3 50.-4 
2-2 24 0 .. 3 53.4 56 • .3 

.3-5 24 0 .. 4 51 .9 54.4 . 3-7 24 04 69. 3 u .. s .. 
3-? 24 O. l~ 56. 1 56. 8 

• 4-4 ,,,s 0. 2 56.1 53 .. 7 

5-2 0 .. 3 l;.0. 5 39 • .3 
5-3 0 .. 3 50. 0 54.5 
5-6 0. 3 60.1 ~ .4 
5-10 JJ3 0 .. .3 56.8 6" .. 9 

6-.3 48 o.1~ 52 6 57.9 
/. 0 . 1, 55. 9 56. ,3 

Avo_aic lo size of \; t··~,.,, 54.l 56 3 

Ro.tio of to uic:.t o rG_ 1 - -# - - - · - 1.os 
oatr>.Ai - - - - - - o.cn 

· Tho 1 r.;.rost 8 l ·,ro o 
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tho troo-tcd and 01 tr l-.l .l.auts 

1. 1 .. ~~~~ 

Haturc loo.vo of tJmco 

m cd l. C plant ... YO 

as prooood by ' cir co: 

thcl lnrgo or .~-

JO 

-plants d tan t 

tro tcd as t "O nost a. r-

t:i. vuly largo fucr of urrosual flouors or 

Tho lo.rgoot oiv~t loin:vcu en · o plnnt "troro solcctod a: .. d ·• o ·ic cso 

or t baoo1 art of the ado n oc __ -taincd. Uoinr.t co.re w a oid tho 

mnin. au .o sccondo.ry veins. 

The sul ts arc given in Table 7. Thooo da·i. 

k0 ' 1iffcrc o in icknoas or leaf bot ro tho 

nhov that tborc ws no 

ntrol and t.o treated-

plnnto. 

2. 1 .. 

Tuo c.on ol-plcnts l'!.!ld t troatca.-,;1 ~ntn 10:-0 us • Tho soloction 

o:f t o t ... 0:1.. tod-plants v o done on tho ~ ha 1. o.s f'o I.. • Tho 

do.ta i:: Tei c 8 show tl t .i. o trcnti..."'d-n to l ·· d thickc lcc.vos., T o..,o 

ont.a uo!'o 1ato a.nd a.ft.er..., · of the lo.rgost loavou of o 

control-~Jlantn d dro .. ped... Thero.fore thooo do.ta 1U::rt bo vie rod ui · oo:no 

re rv t,ion • 

Fo 5'IZE O TOl'~Tll. ( ..,rmI 

It uo.s said by .., llor that it s 90% correct to judco a. polyploid 

b,y e largo sizotl ~ st. all . ::ors a. recd th.at stoI oi e 

v .. to oxco tiona.lly ltlreo ::.. polyploid plo.ntD. 

1. 

The a t.a of' t o coutro1-pl ts 101"'0 o.r unil"o siao oxeept for a 

In the t.· ted- p its botl~ 1 ...,o and non:nl size stot"-,ata 

v o on urr l"ed d oth mre easurad. 



~rtoo.o of Leaf T'uiclmerm pf lbe Control With U~f. of 
~ntad~ts (l .. :trtiPOk:} 

1-1 
1-4 
1-6 
2 ... 2 
2-} 
.3....-6 
J,-7 
ir-3 
5-2 
·5-4 

'l'l·ea~t 
~ Cooo¥ 

0 0 
0 0 
O 0 

24 0..,2 
24 0,,.2 
24 tl.r2 
7.4 O..,.J 
2l,. 0~3 
24 0./4, 
24 0...4 
l;!; ~2 
48 0~.3 
48 0 .. .3 

3,1125 
2.50 
.:3.,,00 

3 .• Jt8 
).$!'! 
.l .. SS 
4..00 
JJS 
3<f<13 
3~JS 
3t.t50 
4~50 
3-~SO 

~arioon of Leat· 1',1.ickn.oos . of 'l'be Co.uti .. ol With ht o£ 
:r~~:.1a1.1t.s (I .. J.~m) 

Troatzn.ent 
Tinla Go.nco 

0 0 
0 0 

o~,; 
0~3 
0,.,4 
0 ... 2 
0~ 
0,.3 
0"'.3 
0¥', 
0. .. 4 
094 

A~ of' e lea.voe (:um x 100) 

2'":75 
2,tY! 

3~5 
l~1J 
2~6.3 
3,..2; 
J..,.00 
3"'1:3 
2 .. 75 
3~ 
3.,,;o 
2..,15 

)1 





r~lson of the She 0£ Sto1:1a 
of i..o Co.At:-o uith Tb.at of 
'l'l." tod-plants (I .. t · o ) 

Size ct Ston<::ita. No'° of b'to!:ata 
Cl.aoo vclno Cont_ol 'lroo.tod 

( . X 270) 1 1.,.1· 

12 5 1 
1.3 3 1. 
1l> 1.3 4 
15 1s 10 
16 17 6 
17 '7 5 
10 ry 

• J ... 
19 5 3 
20 2 2 
21 2 7 
22 4 
23 1 
2!~ 0 
25 5 
26 4 
Z1 1 
2o 0 
c) 0 
~r. .,,v 2 

Toto.1 llo. ot 
i.) Ol!:ln tt:i. 00 , 6o .. 15 .. 7 19,.,4 . 

f"reb .. error ;to .. 1 .. , ;,,..r0,.$9 
Cuef,, var-labili ty 1.{!! '22..,7/, 

nrinop. of tho a1zo of Bto: ts. 
0£ .o O::mt.""Ol vl tt 
Trootad p}.liats {.1 .. .:r:..t;~~~ 

Si"'o of Sta· ts 
C.lna;; val.ua 

{mr:1 :,:: 270) 

1.3 
14 
15 
16 
1'1 
1c 
19 
2t 
21 
22 
23 
2.!> 
25 
26 
2;7 

28 
29 
30 
)1 
32. 
3J 
Jt-:. 
35 
36 
:mtcl. Pi0 ~ of 

lJo.; of S+ .;.:et..e 
C?ntro... ~ntod 

;} 5-2 5-9* 

7 
12 
11 6 
10 7 
7 18 
1 20 

g 
11 
6 
4 3 
2 s 
0 6 
1 14 

14 
8 
9 
$ 
6 
4 
2 
1 
1 
0 
1 

Ster-to. 48 jJ fl2 
l~D.!'l 15 .. 0 18~5 VoO 
ro i>., ... rrol' . ;iO ./14 t.O 16 ,i-0 .. 22 

Coef .. vari-
ab'iH ·~ 9"3% 1 .. ~ 10"7% 

E.onts ~'tad wHih I.JJ° hroo aud 
· o •. 3% cJi;c~ com ination .. 





5-9 

Fig . 6 Com~arison of the 
control ( t wo br.anches at 
right) a..."'ld treated-plants 
(left) of I . lacunosa at 
flowering stage . 

Fig. 5 Co :~arison of stomata of the control and treated
plants sho,:b._; t:1e three successively lar -"er size bor? on 

· the above numbered three plants. 

35 



Fig . 7 Comparison of flo ,·1er of the control 
(ri0 ht) and treated- ula.nts (left) of I . lacunosa 

(side view) . -

rig . 8 Comparison of f101-re r of the control (left) 
and treated-plants (rirrht) of I. lacunosa (vertical 

vieH) . -

36 
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0 ngtb of 'i\10,3 of Flouors Of Co •• trol ~l Cot.!:)<'1.:.."-'i.OOU \J'.i t.n. Tlm.-t Of 
tho Troatod-. l mts {!~ -i-..... :: , ) 

neth o.f tu * 
Cl.aso value {.i.,z;i) 

s:: 89 
9 1 
92 9.3 
9~;5 
96JJ7 
98-JJ9 

100-~101 
102-10.3 
10~105 

iii7e:cago 

C0t ... trol 

.. 
l 

•j 

0 
4 
3 
9 

12 
7 
5 
5 
,., 
2 
0 
1 

84 <" ~o .. 
J, 

~toa 
24 hrou 

Or.2 O 3 0.4 

1 
2 
1 
.3 l 

' 0 
4 1 2 ... 
4 5 0 
.2 0 0 
7 4 4 
2 0 5 
2 6 3 
0 1 2 
0 , 0 
1 1 

0 
2 

85 9 u:~ 9.~ .. sm 
9G..,3.!.l J-6 

1-1, 2-~,2---.> 3-7 
1-4, 
1-6, 

{~ oci lip of lil:!1b Ol"' bell to baso of .oopal 

4~ Jl!o., 
02 0 .., .3 

2 
0 
0 
2 
·1 
5 
t 
~ 

4 
0 
1 
1 

so .... , -

5-2, 5-4 

Flow.rs .uca.~~ dur .:l{! the period l y t3 · Jm10 23, 1957) 

0,..4 

2 
2 
0 
3 
) 

ti5oJ:mm 

3 



T NfE 12 

LU.a?r.o or OS: Li.Db and Lei.1eth of 'fubo of m ors .of Control in 
.upurioo 1tl th 'l'blt of 'l'l.'Oa tad-·_ l.e.nts 1.. .:.:.1 i:..:.1" ~'*'=~ 

D:tmooter o ... .imb ( Ho. of FlotJOTO 
.. no ... of' ~ 

38 

ors: 
ClaBr.i Value ( ) Oontrol 'l'l"Oa.tod ·* ) Oon..rcl. Treated** 

19 2 0 22 1 
20 3 0 23 2. 
21 6 0 211- 4· 
22 3 ~ 25 6 
?.J 1 3 

"'l, ,.I:> 2 
2( 0 5 27 1 
25 2 6 28 1 2-, 

Aver go 21 2.3.t5 · 2.5 "era, 
?la,lt ooQ 1,.0-2~ I. 2-1,5-2 1, r. 2:,,~ 

4} i"> • ,} of 'b.:,be la f'rco l1p of' limb or bo 1 tc ba3o or oopa.ls ll -
, .:.d·"l oz nower ... 

Ono plo.nt tro to~ vit O .. J co,,o~ n; d 24 hrs • ., ~io ct; ur pl.Mt m.th 
') 3 cone. ar d lJ!, hrs .. 

0 
C 
0 
0 , 

10 
10 
i 

7-!.5no 
2-1,5-2 



e 



TABLE i3 

Thickness of J?edieels of Control and. 'l'roatcd-pla.nts Shou:i.ng The 
Grer1ter Dim,1(:rl:ier of t,he Pcd1 eels of The Treated-plants 

(I.. tr1 color) 

T-.eea tm.ent 

'1,.,0 

Plant, ?Jo. 
0-4 
0-5 · 
0-6 

Titw Cone., 
0 0 

Avo1-...1go of: 10 i?c;d:1.cels {r:r.:1.. x 100) 
27,.7 

0 0 
0 0 

Ave,. thick11ess of the Control-:..,lai1ts 
1-1 2/,.. 0.2 
1-l:, 24 0.2 
t-6 24 0.2 
2-2 24 0.3 
2-3 24 0 ... 3 
3-G 24 0.4 
4-3 4G 0.2 
5-2 4fJ o.J 
5-l:- 48 0 .• 4 

_ .Ave,. thi.cjmess 9£.. tel-Hi Troated-:nJ,,at1;ts 

?crcont 
of 

22~0 
21.e 
23.6 
::n .J 
31.7 
30.0 
:30.0 
32 .. ,3 
37 .. 5 
32.5 
3.2 .. .3 
27.,7 
Jl .. L., 

Figure 9 Comparison of' Th:i.ckuoon of" f'edicel o:t t:10 Control with The.""tt o:f.' 
Treated-_,:lants (1;. tricolor) 
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1ollen S · ~o for J:'lruit., of the Control 
.1. tod rlos ( • · ) 

Dia..wtor o!' ollen BJ."!Wl Flovor number oft e tr atod- la.nt 
Class Vru.uo Tr od·,o .. • 2 3 4 5 6 7 8 
( • • 270) 2-2 No. or oll gr a.ins 

63., 61+ 1 1 
C.5 , 66 12 J 5 2 2 
6?, 6 . 4 1 1 2 0 1 
(I), ?0 ,, 

9 J 1 J 1 3 -
71» 72 2 6 1 0 0 2 1 
7), 74 3 2 0 0 0 1 2 
75, 76 25 12 1 3 2 2 0 1 1 
77, 7~ 15 I+ 1 0 3 1 0 2 
?9, 80 10 17 1 5 2 ; 
81, S2 1 4 1 1 2 1 
03, $/;. 2 0 2 0 
85, L6 3 0 2 1 
S7, 88 1 1 0 0 
~ .. -;o 2' 1 0 1 
91 , 92 0 
93, r.,4 0 
:J5 , 96 1 

Avcro. *§, 0. 2 0. 2' 0626 0. 26 0.27 o.z 0. 2 0.30 0 .. 30 0.30 

*Plru t 2- 2 u s t:L· a.to m t1 0. 3% colchieino for 24 h • .., . ollon fro 
6 i'l.owrs O- cont! ol- :)lao.:. 2 s • sur d a. d JC-C use of u.~"' f o -: ty of 
size, tl o do.to. are c:.m1biucd i nto no fr qucne<.r a· "'tr~but:!.on. 

'1:'oto this i-- tl.c a.ctPnl s zo o"' tl e pollen ins in • 
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Poll.on Site £or l'lants o£ the Control end 
i'rOO.tod Sarioa (l.. J.o,.cgngm) 

fliar'gt;er of !lo., of Pollen 
Pollan (;Taina 

Clt?.ss Value Cor.trol Troatod 1 
{r • X 2'70) 2* 2-1 ' 

37 .38 9 
39 JI) 11 
41 J:l, 7 
43 44 7 
45 .46 11~ 1 1 
47 43 2 6 2 
49 ;o 15 1 
51 52 8 4 
53 54 20 1 
5; :56 27 1 
57 58 13 
59 60 6 
61 62 4 

ncnror ?l.urJoor or troatoo~plonta 
2 3 4 5 6 7 8 9 

No Q of PolJ.on &1'1"nins 

2 2 
J 1 2 4 .3 1 
"I 1 1 0 1 0 
0 3 4 ) 2 1 ; 1 
4 3 3 .. ) 0 5 2 r 

2 1 0 ? 
5 
3 

0 20 0*19 0. 19 0.19 0.19 0. 19 0.19 0. 22 0.20 0. 21 

tff'lo.nt 2-;t ms treated \dth 0 . 3% colc.hieine and 21+ hrs.. . :Follons fi"'om 5 
fiowers of control-plant ,2 ,ms moo.sured and booauoo of tmil'or:ni t-y of' 
ttioo:i the datn aro oo...'71binod in.to one £requenoy d1crtribution. 

~·*rk>to t1w;t this :ts the actual size of' pollen gnuns i n m:n. .. ~ 

10 

,~ 
J 

3 
1 
1 

0 .. 20 
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t· " · so ls 

or t.te control-o "'s ana t.1c porcentaec of o.bcrt/vc 

n tl: en t 10.t 

ins n h • c;1 or .. 

.... ti~n and style vcr o :lned a.rt.er fi7..i.11g in cto- phenol :1oln • f'or JO 

Dino a.t 140° F, o.nd OL0\1 \ pollen ond no pollen tu tr,:mtod

pl.Cllt .. 

2. 

th t..11.is c:)Ocico, o - the pl .. J.x, ..i.. •u r. ins 

u..,cd thu 3 of abnon '"' or t Locc stainin~ lightly uoro di -

cn..rdc L. 

A eo·parison of polle. sizo lo &ivon in ,.,able 15 Thooo de.to.sou 

' t, tJ.10 p lloo o ootod- pl nt 2-1 · a co41..,·· c tly .lnrgcr tr that of 

tho cont ol-plant n.th an orn."" d·· · er :1c.., of 0. 04 ~-- ro \.1a:l GO' 

va.rint·' on ::Jizos of pollen for .di icr..i."U. no,:o!" protlucod o.n this tror~t-

, - lant but this np_ to ,c . non::ial.. Thero ms li ttlc or o t endency for 

t· .o fiot10r to fa into go •·!d . :all po on eroupo as uns truo f.or tl o 

1- plru1t. 

One tx·oatod- plnut ·rlth 0. 4% for 48 hro. (6-1) hnd ~ nm· '!\ .• ui 

thoro t ! t d ·' d not c u in ollon at all. 

J,. 1 ·crT- fff. 

Tho tuo cthodn uood t o _ o,.;):J fertility o.ro rce..1t of ·t,.....,ot 

i1ot noc-and perCO!::t of o. .or: , c ins. ;.. oueh l;:tploido 

o...,o" y 1 • lly i'ortilo or exec 

c t tms c:uculat · L IO o..,. c· ao 

appoarod t t tJ era s no tru giblc f , cto1• 

i~on i'cctod t_ .'ood- le; ts .. 

1. ,! .. ..::;:a.~~;.:;. 

nt of 1' it-

~ar,;;.i;~ it 

t so roted t· o af.fectod ~ 11d 

i o oxporitlcnt 110.d to bo ondcd b'J Juno 23 r·d before all plants 
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f · · shed tho ... r no_- li!'o cy o. Tho total ..:louor .g I • iocl up to Juno 

23 o.s voll as ti1c dato of the .i'i t blo•· ... o.:1 .. o g von in table 16. l to 

that. (lid not h :vc ro1 t:- to1 fl s b or t e 23rd arc ot ::t.nc udod 

in the table .. 

1 .o ave_ ec i'r. .... , ot tor 6 control-pl to . o 2Q» u .. ilo tl t fo!" the 

treated- lant'"' var::cd r· m tho h · e of 3 "' t tl o loY of o.. c.."Ul be 

soon t1~0t1 tJ·o data, flo rors bloc!ling lo.to in June oba.bl~· £ai111 to act 

fruit d to unf vorablo onvirotlr!'mt., ~·t pl ·1tw .,,. ch as 1-1, 2-2 Ci d 5•2 

roro dof" itoly stor·10 duo t,o f"ctors 1titl i.! t .... e plruic.. A hi· pcrcont

o.go of t o nowc_s o t 1e treated- .. ~t hnd doh:oced antL 1·s, an" yet 

t.Looo · thorn d:.d ht :vo o . :'Cllcn ernins u:.1ic 

Ilo..nd pollil tions Of f O OT3 O::l tl:io C t oatcd-JltlnW or""' ·e thor "'-1. ~· by 

cro ... s:lng us· n.._. the ol on ,ra.ins f' .o con""r l -pla.nts 10::-0 rode. A 

total ~ •:ibcr of forty ol ·natio.::; of flouors of each vuo oo.c~c (1 ·.ne a 

period fror.: ay 30 to Sunc 14) .c no .f:rui !:lO-C J.S obtu~n d. 

z .. I·~=-.-
Tho ro .. ·ults m~ giv L Tahl.o 17 ?ho fruit-... t in 4• ·:; ..,~ cic:., " o 

. tn. t •ere not rcco .. a ed - er plants 

tha.t did not ".ve t:i!..c to sLou r.:.,ore t; · n .10 flot.crs 1 cept for r>lant 5-9, 

5-10 and 6-10. 

T1e o:vorneo fr i · sot of tho co .trol- lonts 10.0 2%, u:ilo tt1at for 

t a tro tc v : cd trld y rorn 97% to O. Pln.n+,~ 2-1 an 5-2 ~ot a.bout 26% 

of it.s blo O'GS. It a~ m: :i r10st pro able t at c: ro o:...ono c'!ou 1-' 1.a ,, s 

obt e in -chose tYi p 1ts.. Plants 5 and 6-10 produc :bot. no· , ?.l. 

o.upo r:in::; and abt o-·-nl bro.oc4 co, no r ouor dovolo. cd on tLo a.bno.i.nal o .s 

al thoueh i'lo mrs uoro f on t' .e nor. :al ~ieS t. :at di v'ldcd fro:. t .o 

... cs o" t o pl.unto ~ o over, tli.e..,o ..... 01Ti b cl!os •ere ·oor cut off 
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l onv1ug tJ: o P- rorlcsc c .. it· on op rt nit for 

Pt t 5-10 h! .. d tw br nc "S of 11.ich - h: 1 -c,oothod 

o ·· dw tJ·o once 

•· . 'O cl.l on .,he 

ccvcral toot o<l l c,. o~ 

The mature fruits colle ed from plant 2- 5, 5 and also a part 

f'rom. plant 5-~ were apparently larger than the a.ve-ra e fT't.t1t of the 

rest or the control and treated- plants. The dry seoo.s tt-om these 

la.r .truits ·&re larger in all thr e d enni<>ns than the seeds Prom 

a. normal fruit . o a matter of i'uct 1 en the same num er d of si eds 

were 1 sighed, the s ed go.thored f'rom la.nt 2- 1 was 21'~ heavier than 

aeeds fro, the control lant. 



tro to - -lo.nts o.r 

t Total OU' ,; e 
,: _ .. ~ O{ 

0 0 113 17 15 ,.9 ( ) 
0 0 7 15 21 4 
0 0 (6 15 23 42 
0 0 22 u., " ... 
0 0 76 1.3 17 33 
0 0 l, 1 21 33 

J,verag~ cot 0£ co 20 

,,,. 02 YI 0 0 -- 22 l3 
24 02 6 7. 5 16 :38 
21.- 02 53 5 9.4 13 .l:1 

Ov2 55 3 , .. 5 27 2,, 
24 o.~ 3 1 3.3 , 2 27 
21., 0 ~2 1:..3 0 0 25 29 
24 0.2 ?.:7 0 0 1 .:, 
24 0. 2 30 4 1.3 '1 23 
24 0. 2 2!., 0 0 3 20 

24 063 2.l 1 4.2 20 34 
24 O. J. 5 0 0 " 18 31.'. 
24 0.3 37 2 5 .. 1 17 37 

, ,JI · 24 0.3 32 2 6.3 J· c3 20 
' 

24 0.3 53 9 7 1-.ny 2" 27 
24 0~3 51 ' 2 2/, 

. 25 JO 
24 0 3 I., 1 2~5 Jun 2 21 
24 o ... , 1 J,3 J C 5 1t. 
24 0.3 33 1 3.0 June 2 21 
24 0 • .3 15 0 0 ? 22 33 ~ 

24 o.;, 73 12 16 37 
} 04 29 2 6 .. 9 

21 o. ,. 47 I -r ..5 3 
u O. l.i, 4> 2 4.,7 u 
24 o. ' 9 10 33 
24 0 . 1.,i. 37 1 2 .. 7 34 
'24 0 .. 4 21 0 0 ')J; 
24 0.4 11 0 0 10 
;, 0.4 45 0 0 20 
24 0.4 1( 1 6 • .3 16 

48 0 .. 2 33 6 18 17 37 
41 0 .. 2 66 13 20 .. 12 42 

0.2 ;,. ·1 5 2~ 24 31 
49, 0. 2 19 1 5 3 25 
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16 ,... vidu:tl oonfa ... -.;. la!lt:> 0 
.,., (c ht..) 

-ot 

1/ 0 2 '/2 2 "°\ l M . 41 ..... 
0 ,, '~5 r; 11 :n 24 

0~3 58 , 
24 34 .; 

0 • .3 3· 0 0 L~ 
0 .. 3 '".3 19 23 41 

3 20 0 0 ~ 22 
.J 2v 6 21 1 22 

~ C .. 3 ·o 0 0 15 n 
>!1 o .. , 24 0 0 1 22 

o .. .32 12 .3'' • 17 37 .j; 

('\ o. ' 1.:> 0 0 26 29 

up to Juno 2:Jro, 1957 .. 

t1-p1,:: t ... no·t fcetc ... 

~ xu~'1.l.ly o£: ·ootod. 

13.nto a sctiouoly a.fi'octod · 



.L.l!U...11.&U 17 J: "t-;,:;,ot of :1.J divld . ·ont l ::u d t oa· - !lllto o 
1. J,;"'~~!L!s 

0 0 (;f) 56 81 
0 0 54 78 
0 0 64 89 
0 0 51 
0 0 32 76 

V'Or.tlg ~·1 . 6 

1-3 24 0. 2 43 2u 65 
1-4 '2,4 02 58 55 95 
1 24 0 .. 2 70 66 94 
1- '"l 24 0. 2 7$ (E) 1 

1 .... 24 0 2 54 II:, 85 
1 1 24 0. 2 6 79 92 
1-10 21t 0 2 .36 'Z'l 75 

O...""agO 84 

2,-; t' 21., o.;; 77 19 25 
2- 2*< 24 0.3 71., 18 24 

:.3* : 24 u.J 33 17 52 
2-4 24 0.3 90 75 83 
2-5 21} o.J .30 13 l.3 
2 24 c. ,. 

49 ? ;),.., 

2- '7 24 O.J -,,,7 50 CB 
2- ' ?-4 ..,. J 70 66 ,., 
"- 24 o.J 96 .;0 94 
2-10 24 O • .;.i 70 68 97 

tf:) 

1 ,.. 4 82 12 
3-2 24 0.4 76 5'- 74 
3-3 Z4 J .. l, 120 35 29 

24 04 c" ;, 82 
~5 24 0.4 6,: J5 5/;, 

24 4 o.3 6.3 I 

3-7 24 0.4 97 e1 4 3 -, 24 0 , .. 70 68 97 
3-') 21.;. v. 4, .36 1s 5C 
3-10 24 0.4 95 3 38 

:re ... 60 
/-1""'1 0 .. 2 7 'YI 53 
4-2 0 .. 2 74 2"' 3"" 

4 
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:3* 4S 0"2 2 5.9 
t- ;- 02 1 II,, 
J.r5 02 71 7J 

0 -.2 1.3 46 
4,-7 0. 2 16 1 6.,.3 • 
Ip-(' 0. 2 81 3 7.: 

0 .-2 1.3 "" 7.7 I 

l,J) 

~ 0 .. 3 61 YI 61 
*· o • .3 15 4 27 

5-J . . 0 .3 79 6 76 
o.J 16 9 :.>6 

_, 41 1 24 
5-7 1)3 O .. J 74 (.h 
5 ... :; .• .3 Y7 22 59 
5-9 <1'C* 0. 3 1 0 0 
5-:·10 . 0~.3 14 0 0 

,~ ~- ...,c 34 

4 ,} 0 . 1~ .35 3 s.6 
0 > f{l 5 5.7 

JJ; 0.4 35 33 91. 
t)3 0.4 

, 
57 65 

(-,...'7 l O ... A 10 9 90 
0 48 0.4 2 1 90 .., 

; 1~4H L 0. 1,, 0 0 

~o .l!O 51 

~ C >d 56 3% 

.. 1 ~ 23rd, 1957 
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• ln.rgor in C • "- iron i.1i th t ... CO tr, 1-plllnto ... Tho nowc1·~ 0... bo 

the contro l -p anto a 1 t .c treated-.. :llnuto doc :tno ~ ii.. ~r· zc 'l-OI"IJ fruJt ao 

:oo 

con rol-

plant and ul ..... o on ~o"'t of the t oo · re t· o doer . s · e 

o en grains, · .1 ::;o_o, -c,1.ora ~ s anincr a o of • 

o.bo:.• t1iV poll.on grainn v.:is : ieh in the tr -a.tod-pl ts o"d cu cic.lly in the 

fee ' r ouoro 

t 10 - o•roro 1n bot\ICon th and no. oizo , IJ'c either J.u.rgor or nor-

siz • ll 1 e o.imi. This o believed to itl(,iocto ei the ... rlolinal 

or ooctorial CJ • :::-a and bo ,,. . 
w like~ Tho a.vo ·· 0 0 :, • .o 

o.f' pollen grain of tho cont.re -pl:mts rciv~n ,; s 0.16 u ... eros3., a::vl accord-

c 2X pc.Uc grain .... Lould tb.ereforo bo 0.16 x 1. 25 or 

t o ~ I!d: vidual floi ors hnd t. c n.vcr gos o O .. 2 and o .. 22 rcsooctivo r . The 

rc ... ults bare tlcrci.'('}re co •• fo.1.. to .lokcclc( •s ratio of 1:1 25. (1·-: ?x) 

ght be loner 

of a, •. !i. tc in':'esto.tio 

inz ocason Tho low set ting ~oreont.. o o 

t. tb:. t \;,__re l rg y sto ilo .. • a < ~f "ieu:!. ty 1 ror do. 

of difi'o co i.'1 sc :a t ickno5.., ru:d othor abnor: it o ... o.nd o clam- lino 

\JOO. fl , ro badly aff .,,..c ocl storilo o. doratoly 
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i'he ,_:ioscible reasons f'or tho sterile flouo!'s arot ( ) t'Lo nor :ohiseod 

olou gemina tion of tho poi on £,Tcl...ris.. s·· 11!.oo hm d poll·_ tion did not 

t!:i.e first roo.con .:.o clit1imto,i,. 

tp tno :.lCJd.a,:m of the col chi cine dru,e tha..'1. ·,roro tho loa-VO!; ~ acd t.hc:-ef 01-0 

the mor·,rio.1 floum"o extcndoo to tfa.1 o;d of tho f'J.ouerl "' porlod tmilo tho 
}.~' 

01:1e.0 of tl·e no?T.!al and ti.a hie;hoot level of ploidy socurcd from this 



t ~~-.. , 
y.;...4-"t.,.· 

55 
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·oc.c···. 

2. n~a ,r'i; ... 0 vc "l tc1• d 
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t ft'. d s . ...... ~ i:,_. ;; 

3. ~o I"\0- (~.., 0. Z,~2/.- ilt-Uu. to 0 .l.,p-1,jJ 

h: .) P- tJ:LC •o:!.o .... 1t in .. .• ts au -

• 

t:lo of· 
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' 

of t ... 

5 .. -· ·~iekor 

• t 030 0 ·C 

c~o lilt. o viced t e: control 

6 of both ;}CC:LC O ' :ate. .. 

tO!l to. uoro 

cl:' ..., ·tee: ta. 0 

" ar 15 for ... o 
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APPENDIX 

TAB!$ A. 

Data or Treatment and Flowering Date ot I . rl'tolor of Individual Plants 

Plant No. Treatment Time-Cone. Date Treated Date of 1st Flo'h'er 

0-1 0 0 Feb. 23 Apr. 22 
0-2 do do Apr. 20 
0-3 do Mar. 8 Apr. 28 
0-4 do do Apr. 30 
0-5 do Mar. 27 May 22 
0-6 do do do 

1-l-:H* 24 hrs . 0 . 2% Feb. 23 May 22 
1-2** do do ay 16 
1-Jlt* do do May 1.3 
1-4** do ar. 8 May 27 
1-5** do do May 28 
1-6*** do do lay 25 
1-7** do Mar. 27 June 24 
1-SiK"* do do y 18 
1-9** do do June 1 
1-l()!Hf* do Mar . 28 June .3 

2-1**" 24 hrs . 0.3% Feb. 23 May 20 
2-2*** do do y 18 
2-3*** do do May 17 
2-4-f& d do June 3 
.2:..5*** do Mar . 10 May 28 
2-6* do do May 25 
2- "lff do Mar. 27 June 2 
2-SH do do June 5 
2- 9** do do June 2 
2-10*** Mar • .31 y 22 

3-1** 24 hrs . o. Feb. 23 May ·u 
.3-2" do r . 10 May 16 
3-3** do Mar. l2 May 25 
3-4** d Mar. 11 1ay 31 
3-5** do do May 22 
J-6ff* do do May 20 
3-7*** do do do 
3-&-"** do Mar . 27 June 13 
3-9*** do do June 3 
.3-10** do do June 7 



TA A. cont . 

Plant No . Treatment Time- Cone . Date Treated Date or 1st Flower 

4- l* 48 hrs . 0.2% Feb. 23 1~y 17 
4-2* do do May l2 
4- Jff* do do May 24 
4-4** do Mar. 8 May 25 
4-5** do do May 14 
4-6** d do y 31 
4- 8** do Mar. Zl June 25 
4-10** do do do 

5-1* 48 hrs . 0.3% Feb. 23 May 20 
5-2*** do do May 1.3 
5-3* d do y l4 
5-4*** do Mar. 8 June 1 
5-5* do do do 
5-6i-.'-** do Mar. ll June 15 
5-~ do do June l 
5-8** do Mar. 27 June 24 

6-1* 48 hrs . 0.4% Feb. 23 a.y 17 
6-5*** do do May 26 
6-4ff do r . 8 June ll 
6-5** do Mar. ll Jun 19 
6-6** do Mar. 16 June 14 

* Plants Not Affected 
ff- Plants Partially Atrected 
*** Plants More Seriously Affected 



' t ~ '. 
·--~··· 
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Detailed Measurement. of Individual Piant,,,'ot: I.,,trie<>lor 

PlAnt No.. Lea.f Size Leaf Thickness $tomata · Size Flower Size Pollen Size 

0-l 
0-2 
0-.3 
0-4 
o-; 
o-6 

l-l~~Ht 
l-2Y;-lt< 
1-3~{$, 
l-4:-~* 1--s~~ ... ~ 
l-61~"t"* 
l-7~'f< 
l-S:HHi· 
1 ... 9i:-~ 
l-l~ .. ~ 

2-l** 
2-2i:~ff 
2-.3*-'1* 
2-4~Wt-
2-5~h1* 
a,..~ 

. 2-7{t* 

2-9i-''v 
2-10*** 

3-1** 
)-2~H!-
3-JlHf 
3-4~* 

-·3-5** 
3-6*1~ 
3-?*·l.'-* 

·. '"8iH* 
3-9*t.!.c:t 
3-10** 

(Length-Width) 

ll6-ll6 
108-94 

89-94 

S9-91 

106-121 

92-91 

105-104 
89-92 
7~76 

0.0.325 
0.02s 
o.03sa 
o.03ss 

o.o,ee 
O.OJS8 

0-.04 
0.033s 

o.o:n.3 

o~o:r,s 

16 

16 

19 
lS 
17 
17 

19 

17 

20 

18 

17 

l6 
21 

m 
8~ 
Wl 
80 
84 
Sl 

EU. 
ss 
s; 
8$ 
61 
se 

85 
84 
82 

76 

66 

63 
72 
70 
6S 

68 

75 

60 

65 
70 
72 



Plant £)1th Leaf Stze Le,:l.f 'fbickrtess t·troata !3ize T"lowe1~ ;9.ize Pollen Size 

l}-lt'l, 
4-21'), 

4-Jih':r 
4-5J1'',f 
4-6J:H::~ 

,: ... J)is 
,...2;:1,:,~ 
5-38' 

6,-.l,;Vi' 
6-,.yH~:;, 

e-:f?::, 
6-6:t',?', 

(Lent;tb-t:idth) 

7:'J.69 

7g....s5 

.c:~ Plants NCtt Aff ecta-1 

0.04s 

0.035 

,,~""' X"lants ?artit1ll~t ilf fected 
:I,){;;i, l''larits tl0ire ~J$rioualy l~fteeted 

17 

18 
17 
22 

18 

71 



0-l 
0-2 
0-3 
0-4 
0-5 
0-6 

l-3 
l-4 
l-6 
1-7 
1-8 
l-9 
l-10 

2--l:~ 
2-21H'<"'J< 
2-.3~~ 
2-4 
2-S 
2-6 
'21-7 
2-8 
2-9 
2 ... 10 

3-1 
3-2 
:3 ... 3 

3-5 
.'.3-6 
3-7 
.3-8 
3-9 
3-10 

Treatment Ti.I!1e-Conc~ 

0 
do 
do 
do 
do 
do 

24 hrs., 0.2% 
do 
do 
do 
do 
do 
do 

24 hnh 0 .. .3% 
d<> 

.. do 
do 
do 
do 
&, 
.do 
do 
. do 

24 m-s. o.4% 
de 
do 
do 
00 
!.'b 
do 
do 
do 
do 

Date Treated 

Ha;r. 2 
do 

Mar. 19 
do 

Uar. 29 
do 

:tlar. 2 
, 1ra.r. 19 

do 
do 
do 
do 
do 

Mar. 2 
do 
d0 

· do 
Mar. 19 
Mar. 22 
Har. 29 

do 
do 

Har. 14 

1-tar. Z 
!rm.r. l4 
t&ar. 7 
t-Yar. 13 

do 
do 

I1la:r. 29 
do 
do 
do 

r;ate or 1st i'lower 

ApJ;'. l6 
Apr. 15 
1\pr. 22 
Apr. 21 
Apr. 27 

do 

Apr. ,30 
Apr. 27 
Apr. 30 
May 10 
May ll 
l\fa.y 6 
t1ay 17 

tmy 8 
Apr. 28 
Apr. 27 
Apr. 12 
Har. 28 
Apr. 17 
f1lay 9 
i4ay 7 
Hay 9 
Apr • 28 

A:pr. 16 
Apr. 22 
Apr. 27 
Hay 9 
May 11 
~i,a,y 9 
_lllfly 10 
11ay 22 
May 26 
t-:fay 6 



Plant tlo. Treatment Time-Cone. 

4,-1 48 hrs. 0.2% 
4-2 do 
4-~-r& do 
4-l.**1'fr do 
4-5 do 
4-6 do 
4-7 do 
4-8 do 
4 ... 9 do 
4',,,10 do 

5-l 48 hrs. O 3ct 'I JO 
5-2* do 
5-~~ do: 
; ... 4 do 
S-6 do 
;...1 do 
5-8 do 
S-9** do 
5-10** de 

6-.l 48 hrs. 0.4jl 
6,..jt'I'{''* do 
O-l4, do 
6.$ do 
6-6 do 
6-7 do 
6-8*"~ do 
6-9 do 
'-10 do 

* The Possibl,Jr Tetraploid Plant 
.,.'* The Possibl)r o ctaploid Plant 
.ff!h-t Plants Pfost Likely to be Chimera 

Date Treated 

Uar. 2 
do 
do 

flar. 19 
do 

1hr. l$ 
Mar. 29 

do , .. ,, ~o· . .. -m.r • .;· 
do 

Mar. 2 
do 
do 

t1ar. 13 
Mar. l4 
!Iar. 29 

do 
do 
do 

t.iTar. 2 
do. 

}far •. ll 
do 

Mar. l..3 
t;.iair. 29 

do 
do 
do 

( ,· 

Date of 1st Flower 

Apr. 27 
Apr. 25 
May l 
£clay 29 . 
.r1ar. 1 
Nay· 2!f 
May, 31 
May·· 9 
May· 27 
June 22 

Apr. 27 
May 27 
Apr. 30 
n1ay :30 
i::1ay 18 
!~y 9 
!lay 'Zl. 
June 5 
May .31 

l>Iay 7 
Apr. 26 
!i'iay.· 28 
June 10 
ttiay 13 
June l 
tlay 28 
June l 
June 14 
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APPE~IDIX 

TABLED. 
_,;_· 'w.J 

Detailed Measurements of Individual Plants. bt I. lacmnosa. _,_. 

Plant rfo. Lea£ Size Leaf Thickness Stoma.ta Size Flo1rer Size Pollen Size 
(Length-Width) (Limt,.,.Tube) 

0-1 15 21-24 
0"':'2 0.025 22-26 43 
0~3 4.6-4.0 0.024 21-25 
0-4 4.6-4.0 1.5 21-24 
0-5 5.0-4.6 46 
0-6 5.0-4.6 

1-3 .21-25 
1-4 
1-6 21-25 
1-7 
1-S 
1-9 
1-10 0.03.3 18 20-26 

2-1* 5.Q.-5.0 0.031 24-27 54 
2-2,'BI* 5.3-5.6 22-26 50 
2-J**·U· 29-27 53 
2-4 21-25 50. 
2-5 
2-6 
2,,,.7 20-22 
2-8 
2-9 
2-l- 17 22.;,.27 

3-1 18 a2-26 
.3-2 21-24 49 
3-3 22-25 
.3-4:H* 0.026 19 21-24 53 
)..5 5.6-5 .• 4 21-27 52 
3-6 22..:.26 
3-7 6+9-6.5 
3-8 
3-9 ;.6-5 .• 7 20-25 
3-10 



t. C,.;nt. 

0 Leaf Thicknest; ~1to:11t1tB1 ;2:ize :Flower S:lze Pollen .SJ.ize 
( Li.l11J:,./fube) 

4-l 

4-5 
~ ' ,l 

Js;,e;"'~u 

4-'? 

5-1 
5-2-,:-
5-:r,c 

5-6 
5-7 
5-8 
5-9W:,· 
5-10,~,:, 

6-l 

6-J4r 
6-5 
6-6 
6-7 

·6-.9 
6-1()'::esJ~ 

0,0:33 

5.6-5.L~ 
0,03,9 

l,,.0 .... 3 .9 0.0313 
5.0-5.5 0.0.25 

6.o-6,.e 0.03 

5.9-6.2 

5.3-5.8 0.035 

5.6-5 .. 6 0.022 

·tt· '1?he Po5sit:ly Tetraploid Plant 
"~l~ 'fhe }•ossibly O.etaploid Plnnt 
.;t;:.;1;, Plants lifost 1,,ikely to oo Chimera 

20· 

;~3 

19 

-n ..t:, 
19 

27 
26 

23 

25 

22-26 
20-25 
21-27 
20.2? 

21-21+ 
2"' ')" u-":i 

20-25 

22-:17 
22--26 
21-2B 

21-26 

20-25 

:23 .... 37 
1~20 
18-24 
29-25 

.20--26 

50 
52 
52 
54 

55 

55 
53 



VITA 

vandidate for the Degree of 

Master of Science 

Thesis: CERTAIN MORPI-IOLOGIOAL CEAI:GES INDUCED IF PLAJ:"'J'S OF T':!0 
IPOf,.:QE~~., SPEOIE~S DY TBJt COLCI-IICTIJE 11 Iilif-/£1JJtl'T'l1 

Vs.jor :F'ield: Horticulture 

Biographical: 

Personal data: Born in Shanghia, China, August 2, 1935 

Education: Received Bachelor of' Science D~gree in Agrioul tural 
Chemistry in 1955 from the ±7rovincial AgricuJ.tural College 
of 'raichung. Completed requirements for Ti'.asters from. 
f3tate University of Oklahoma in August, 1957. 


