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Vegetative Propagation Studies in Kola (Cola spp.)
111 Potential use of Leaf Cuttings for Rooting
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Abstract
Old andyoung leaves of Cola acumifiata(P.Beauv) SchottandEndlicherandthreeclones
of C. nitida (Venq) Schott and Endlicher (AAi25, 4A176 and AA231) *'ere set in the

propagator either as a whole leaf', lower haif or upper hnlf leaf cuttings. At the end of six
months rifter setting, only the young Ieaves of C. acuninalaraoted with the upper halves
rooting better thaneither whole leaf or lower half Ieaf setting. The bases of tlre differential
in rooting ability between the two species, as well as the magnirudes of rooting in C"

acuminata with leaf cutting position are discussed

Introduction

There are several horticultural techniques of propagating plants vegetatively. One
of these techniques is the use of leal cutLings. It has been used with success in the
rooting of several species such as citrus (Salomon and Mendel, 1965; Farugue and

Mahnrood 1973), begonia (Cohi and Moser, 1976), sedum (Boe et a1., 1972).

However, production of shoots from such leaf cuttings has been difficult in many
plants (Boe et al., 1972), except in some succulent plants like bryophylum and

begoni a both of whi ch are om amentals. S alomon and Mendel ( 1 965) unsucdessfu lly
produced shoots tiom citrus leaf cuttings.

In Kola, Eijnamen ( 1969) reported success in the rooting of leaf cuttings, but
no shoot was produced. However, in that report, he was not specific as to what
species was used in the experiment. Ibikunle {1972) succeeded in rooting C. nitidn
through the use of leaf bud cuttings. Since these contained the auxiliary buds of the
mother plants, they are morphologically not leaf cuttings in the strict sense of lamina
with petiole. They were best regarded as stem cuttings with considerably reduced
size.

In the prescnt study, effors were made to root both C. acuminata and C. nitida
by using lcaf cuttings. Selection work has been carried out on C. Ntidabut not on
C. acuminota: hence thrce clones ot C. nitida (AA125, AAl76-ard AA23) were
conrpared wil.h thc unselcctcd C. at'uninato.

Materials and Methods e-ip

Twotypcs ol'leavcs (2 and 6 nronths old herein referred to as yoring and old l,:,..tes
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respectively) of C. acuninoto and three clones of C. nitida (Aa 125, AA 176 abd
AA231) were used. Twigs of these two catcgorics were rcmovcd liour thc appropri-
ate mother trees very early in the moming and were kept in lransparent polythcnc
bags in which they weretransporl,ed to the nursery (Oladokun. 1986). The leaves
were removed from the twigs and were set in the propagator (Oiadokun. l9ti6) as

whole leaf setting (the entire lamina with pctiolc inscrtccl intq the wet and weathcrcd
sawdust medium), lower hall'lcal'setting (a sin_ele lcaf cut into two transvcrsely at
the middle and lowerpart set into the propagator by inscrling thc pctiole into the u,et

and weathered sawdust medium), :rnd upper half leaf setting (the apical hall'o1'the
leaf set by inserting the broad middle part into the medium).

There were lburblocks of l0 cuUings pe r rcplicate with the treatments assigned
in a Randomised Complete Block design. Watcring was done twice daily. Records
of the num-ber that callused, thc nuntbcr that rootcd andthcir root length rvcre taken
at the end of six rnonths. The cxperimcnt was carried out twice.

Results and Discussion

Table I shows the final records of thc pcrccnt ol'cuttings thar caliuse ii, the
percent that rootcd and their root length. The rooted cuttings are showr] in Figurc L
Though lhere were three ctrones ol' C. nitida. no*e ol'thc cuttings l'roui rJicru rootecl.

Only the cuttings liom C. acuntitruto rooted anci ttre se *'ere lirnrted ter cutlings frr:nr
young leaves as compared with old and uppcr hal', c: r;l ilie hardt:ned ie aves. Sonre
of the lower:[rd upper halves o1 the hardencd ltavts. cailused but none rooted. ln
the young leaf cuttings af C. at'uniinctti, hali l,*!'c:r lc;rJcd to root bette r ihan lhe
whole leaves . The highcst {ooling pe rcentagr r ; 

j i i ',i v. as recortlcr.l lbr upper }rali'
of the lcal.

The results agrec well u'irh thosc ol Sail;r,:.lcir;i;:ii Mendel (1965) who founci
rooting of citrus leaf cutting to vary wiih sp, -',-:. -.,r , p()i1iL,ii aml age ol'1ea1'.
Faruque and I\{ahmood (1973) also lbund rrr;rl aprri:1 naif leili'cuttrrgs r:r citrus
rootedbetterth;utwholeleala::tbundinthisexpiir;.rr-1:p. j{gr,r.';trer. liri:lacttilaihalf
leaf cuUings rooted better th:in wh,:le lcavel; ,.1;i,'r:,,':,-i:-, lrJllic ai;plana'.ioir. Three
possibleexplanationmaybcati',';nccd Ti,e ie..r,:i',:., ..:.jq:rlta.,tdit:riiicr,'iholcietves

might be higher iind much irlct.: detrii-r;ntai 4., :,ir,, ;'i-icli,i.g Oi,Ca:;iics lilan il ,va:; li::
thehalfleafcuttings.Also,;fie iighrate of ti;rr::,;-i;riirciin *l,oisi.eavescoui.jca;-rse
the retardation of rooting pariicuiarly when r;ri,liir-:L !i -!s ii;,rirrtrg. Sinc: waicring
was frequentiy ensured, hcwei,er, tliis i'actcr ri.lr.ziu Drj iea-si:nlbly iJrscouni,;rl.
Altematively, or additionaliy, the wouiid {-al}.e,..] r'l ii:i: l'":lI triiJribs when the leai
was cut into halves mighl be nrore induciive ir.i i{,i:1fi8 rf lire hall'cuttings lnail
would be with ihe petiole. Thrs is lufihdr \Lrp!li.1r-i:il iry i!lr: ;li:[ i.ilai ihe uppcr 1iil1'
leaves, with &e mrCribs parl inserted into Lhe !ilci:;-r,,',. rl+ie ;.j la'tie: th:rl tl,-r lor',':r
halves whicli hail lhc petioles insertetl into:i;i.'a,i .,i!"::ii liorvi:ve:-, F-ai'Lrii,,c lir,,,
Mahmoo<i {19?3) cai':iendeij rh;rt apical hali'r:,r'rllir,'1,131q;i lrc;iii;r rtl:,:r lhi ::r:r'i:-;
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- . L'FRCENTAGE ROOTING OF KOLA CUTTINGS 

\ .  . ( - I ~ \ ~ ~ ~  Leaf Part Set 

, r ~ ~ ? s ~ f ~ ( / i ~ ~  Fresh green whole leaf 
Fresh green lower half 
Fresh green upper half 
Hardened whole leaf 
Hardened lower leaf 
Hardened upper leaf 

Percent 
Cellused 

Percent 
Rooted 

Root length 
per Cutting 

(cm) 
3.10 
5.62 

20.3 1 
0 
0 
0 

-. . .L 

~ $ 4  *. . 
Mean 6.> 8 3.33 4.84 

2 h  .I I i ( (l', rlitida) Fresh green whole leaf 0 
Fresh green lower leaf 1.25 
Fresh upper leaf 1.25 
Hardened whole leaf 0 
Hardened lower half 0 
Hardened upper half 0 

- -- 

Mean 0.42 0 0 

----- 
S. D 0.64 0 0 
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Fig. 1 : Rooted leaf cuttings. 

A. Upper leaf cutting 
B. Lower leaf cutting 
C. Whole leaf cutting 

cp = Callus at the petiole 
cn3. = Callus at the midrib 

1 = whole lamina 
uh = upper half lamina 
lh = lower half lamina 

p = petiole 
r = root 

The type of cutting detem~ined the point where callusing and/or root fomiation Look 
place. While these took place at the midvein in the upperleafcuttings, they took place 
at the pulvinus in the cases of lower half and whole leaf cuttings. 

leaf-cuttings probably because of the presence of more natural auxins in the young 
meristeniatic cells of the apical leaf-cuttings. 

The better rooting perfomlance of young foliage than hardened (old) ones 
could be due to two possible reasons. First, honnonal constituents and balance in 
both categories differ with growth inhibitors increasing with maturity of plant tissue 
(Paton et al.; 1970; Lipecki and Dennis. 1972). Secondly, mechanical hindrance to 
emergence of root priniordia tends to increase while meristematic activities tend to 
decrease with maturity of plant tissue (Kachecheba, 1975a, 1973b: Brustch eta!., 
1977). Several workers have found the age of leaf to be important in rooting of the 
leaf cuttings in some plant species (Swingle, 1940). 

With respect to the question of failure to produce shoots, cognisance niust be 
taken of the fact that in the report of Hageriiann (i931) as cited by Swingle (1940), 
only 289 plant species of 1204 species tested with detached leaves produced both 
roots and shoots while 501 were found to yield roots alone and 25 species shoots 
alone. Thus, there is a higher tendency for root production done in leaf cuttings than 
there is for either both root and shoot production or for only shoot production. C. 
acrrmitlata which is the only species that rooted in-the present study, apparently 
belongs to the group of species that produce root alone especially since observation 
made on the rooted cuttings for another period of six nionths in the hardening 
chamber did not indicate any @hoot. 



Thc failurc ol'C. nitidu Ical' curtin~s to mot wtiilc rliosc ol'C'. uc.lrnritlr~ru rootod 
rcquires lurtherstudicson co~i~parisonolrlic rooting abilities ol'tlic rwo spccics.Thc 
nccd for shoot production I'ro~n roorctl currings is ol paraniount imporrancc. Hence. 
in subscquent trials, cflbns will bc dirccrctl towards inducing shoot protluction by 
exogenousapplicationofspccilicgrowlti subsranccs and theircombination ascarlicr 
reported to bc more cflicicnt Ihr stcm cuttings (Sanliinanda cr ul.. 1972). Success 
along this line will provide a ~iiorc economic mctllod 01' vcgclablc propagation of 
kola than that of Icaf bud curling proposctl by lbikunlc (1972). 

Conclusion 

C.acicn~iiiuraleafcuttings rootcd whilc lhosc of C. tritida failed to root. Young lcavcs 
of C. aclrnrirlata looted while the hardencd (old) ones failed to root. Hall'lcal'cuuings 
rooted better than whole lcavcs whilc uppcr halves rooted bettcr than lower halves. 
There is a need for further study in this direction to successfully inducc shoot 
production in kola leaf cuttings. 
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