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attachment of the broad-leaved sucker to the parent corm, the
u,vmln-blhtr of food supply to it from that source becomes restricted.
"This, leads to a weak and stunted pseudostem in the early stages and
an adu.pt&tmn to form a broad leaf to build up food materlal.

.. - -The initial growth attained by the sword sucker is recognised by
all to be. superior to the broad-leaved sucker to such an extent that
planters throughout the world take care to eliminate broad-leaved
suckers at the time of planting. After some ttme when both the type of
Eu{ﬂ{EI‘ﬂ are planted without the parent corm, it is possible that the
rate of growth of either may vary ¥Heing subject to environmental factors
also and the broad.leaved sucker may approach or even overtake the
growth made -by the sword sucker. Such a study, with the ultimate
performance of each type of sucker as the main objective is well worth
investigation and is now under way at the Central Banana Research
Station .at Aduthurai.
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Rooting of Cuttings — Part II
Rooting media, depth of -pfan!ing and basal cut

By

V. N. MADHAVA RAO, B.se. (Ag), D.T. 1.
Horticultural Instructor, Coimbatore

Introduction: Among the various factors influencing the rooting of
cuttings, the rooting medium demands, perhaps, the foremost consideration.
No less important are depth of planting and the position of basal cut.
A precise knowledge on these aspects will be of practical benefit to a
nurseryman dealing with large-scale propagation of fruit and ornamental
plants.

Numerous instances have been cited by workers on the variable
performance of cuttings of the same gepecies in different media., The
more common among the media put to test were sand, pumice, peat,
peat moss, peat and soil, fiber, saw-dust chareoal ete. Water has also
been tried by some. The rﬂsultﬁ of these sludies are not only diverse but
are also in some cases inapplicable to conditions abtaining here, so that
it peems necessary o condnet independant trials with enttings commonly
met with in our regions, before. one cun safely mwnke o satisfactory
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recommendation, The detaile presented in -this pn,per -relite’ to ‘an
observational trinl condueted by the author at the Gnl'lt’.fff{t ﬂrﬂamﬂs,'
Coimbatore, during April - June 1049, to fest the efficacy of. sit -differént
media.

Review of Literature: The salient pointe of mterest- in the: ‘fesulta
in this field of workers may be suminarised as follows :

(a) Rooling media: 1. The choice of medium for - solt. wcmd
cuttings generally demands special care, whereas hard wood cuftmgs are
more tﬂlerant.

2, The medium requires good aeration

3. There should be adequate warmth and reple-:ni%s}llme.nt of
air at the basal end of the cutting, |

4, ' The most successful media for rooting of euttings are all
of open texture.

5. Clean, sharp sand has long been a standard rooting medium
for most cuttings because (a) it is easy to obtain and provides good
acration ; the chances of getting too wet is reduced, (b) itis devoid of
organic matter and of organisms which - induca  rotting (¢) the
low moisture content of sand is deemed as one of the rgnstfms for its
preference and (d) in experimental work it can most readily be freed
from traces of unknown substances that affect root [ormation.

6. TRootfs produced in a sandy medium are generally britile.
Admixture of organic substances with sand is helpful'in the propagation
of cuttings of a number of ornamental pi:mtu which ordinarily root only
with difficulty.

7. The acidity of the sand is the most important consideration,
A pH of 6 or less is preferable.

8. Some varieties of cuttings root best when the reaction of
the medium conforms to that in which the parent plants are known ‘to
produce maximum growth,

9. The efficiency of a mixture of peat moss and sand appears
to be mainly due to its relatively high mmaimre-rata.mmg capamt.y and
in some cascs to its acid reaction.

10. Another type of medium which has given good results
with different cuttings, ecspecially of acid-loving plants, is peat moss.
Its wvery high waterholding capacity, however, renders the cuttings
liable to rot before they eommence to root.

11. Under conditions of high moisture and temperature those
containing charcoal were generally best, asin the rooting. of avocado
and mango cuttings. '

12. A clay medium favoured callussing. in contradistinction
to sand whicli favoured rooting. '
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(b) Depth of planting: 1. Deep planting prevents desiceation
_ but redunces aeration.

2. Deep planting assures firmness to cuttings which is
conducive to rooting, but it should go no deeper than it suffices to
maintain it steadily in the soil. A dibble should not be used becauso
of the danger of an air poeket between the base of the eutting and the
rooting medium. . '

' 3. Though cuttings normally root at the basal end showing
strong polarity, they also tend to root more at the surface of the medium
due to betfer aeration.

4. Very deep plenting renders the lifting of roofed enttings
difficult, especially in compact soils. : .

(¢)., Posilion of basal cut; 1. Alihough most plants propagated
by cuttings will root at the node, a ent at some other portions, above
the node or below it will give even better resuits.

2. Whether or not a cutting will produce roots largely depends

on the root initiale

3. Roots are of two kinds; wound roots and morphological
roots. The former usually appear directly above the callus and are not
in any definite relation to the anatomical structure of the plant tissue.
The morphological roots on the otber hand, have a definite relationship
to the anatomical structure of the tissue but may vary with different
species of plants.” The so-called morophological roois arise in many
cases from the root initials located in the meristematie tissue which is
‘present in the internodal region as well as at the node of the cutting.
Therelore both the types or roots are important. As the wound roots
-are produced directly above the callus, it does not matter whether the
cut is made at the node or elsewhere.

_ '4._. A large percentage of root initials is located in the first
hall-inch below the node.

5. Out of 86 plants studied, Laurie and. Chadwick (1931) five
rooted best when cut at the node, 41 when the ent was made a short
distance below the node and 23 gave equally good results in at least two
of the three regions of cutting. '

" Material and Methods :

_ Rooling media: The following six media were tried, (1) Tank
Silt; Made up of fine particles but not sticky. (2) Orchard Mixlure: A
mixture containing three parts tank silt, three parts river sand, two parts
red earth and two parts leal mould. (3) Orchard Mizlure and sand : (1 : 1).
(4) Sand : Diver sand—-fine: 10 coarse. (5) Red-carth : Consisting of a large
proportion of sand. (G) Clay: Slightly sticky clay from tank bede.
Raised beds of the above materials 3° » 27 ¢ i" were prepared.
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Cnttings of Panaz Sp. were gelected for the purpose, due to the
uniformity and the availability in required numbers during the period of
the trinls. About a  vyear-old cuottings, six to seven inches Jong
an.d roughly ol the thickness of a pencil were aelected for the purpose.
Thirty catting per treatiment were planted in rows of 10 cach, in each hed.
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Results : The results are presented in the following table and o
general view. of the rooting as observed in the several treatments is shown
in plates I and 11,

It can be seen from the plates that although the difference belween
the treatments is not very striking the cuttings planted in tank silt and
sand, were found to lead others in root production, closely followed by
those in red-earth, clay, orchard mixture, sand, in the order presented
here, Thirty cuttings were planted in each treatment.

: . ) Hag 2 uE —.=
Partienlara E= = EBLEg Samd gL Clay
H® D= o ':';.-.3 5

Number rooted 26 18 21 21 a6
Number of roots ¥ - ac4 - I3a 170 274 208 194
Weaight of rootis (in gms } 1450 358 o8-8 Lige Sud 4308
Mean No. of roots per cutting 121 43 5y 291 T 51
Mean Weight of roots (in gms ) 8 -1 11 $40 28 14

It may be concluded that: (1) The number of cuttings that rooted
is the largest in sand and tank silt medin, while orchard mixture and clay
did not appear.to be very favourable. (2) Correspondingly large number
and weight of roots were formed in tank silt and sand media. (3) While
tank silt leads sand in the number of roots, the difference when viewed
in terms of weight is considerably narrowed down, (4) Awmong the four
treatments, orchard mixture, sand and red carth secem to be better than
'_c]a,y'and ﬂ'rj}:hard mixture alone, in respect of the total number of cuttings
that rooted in each of these media. (3) Taking the weight of the roots
into consideration it is’ scen that “tank silt’ again leads the other
treatments.

It can be said from these data that clay as obtained in this instance
is definitely unsuitable as a medium for ryoting, although the same
amount of definiteness cannot be asserted in the case of orchard mixture.

Depth of Planting: Siem cuttings of grapevine ( Vilis vinifera ),
¢« Pachadrakshai’ variely, about the thickness of a pencil and with three
to five nodes in each were selected. QCare was taken to see that the
material was as uniform as possible.

Trealments: The following three treatments were tried .
1, Planting with one node under the soil. 2. Planting with two nodes
under the soil. 3. E'Ju.ntmg with three nodea under the sail.

Ten outtings were used for each treatment. The rooting medinm
was a raised bed (about 3'x2'x % ) of fine to esarse river sand without
the addition of any other material.

Results: On the 73rd day alter Phi“tiﬂg,.al'l the cuttings “were
removed by careful and gradual washiog away of the sand withont
damaging the fibrous roots.



Prare IIT— Depth of planting : Ononode ( st row ) ;
two nodes { 2od row ) and three nodes.

The rooting response under each treatment is represented in
Plate I1I in the order one node, {wo nodes and three nodes.

An attempt was also mode to record the number of roots obtained
from cach cutting and their total dry weight. The actual number of
roots, irrespective of the size was counted and as the varistion in size
and length of roots was found to be enormous, the comparison by weight
was adopted. The details are furnished in the following table :

Treatments—Depth of Planting.

Cutting No. One Node Two Nodes Threo H‘udna

Number of Roola

1. 4 i R 12
2. 21 T
3. _. 13 - i 5
‘t- E CLEY = 15
Bs 14 © 18 2
6. 6 0 3
7. 14 ..1. h]..
3. 2 -
9, & 3
10. g 1
Total . 05 31 80

MMean No. of IRoots per
Cutting N | - a1 oo B0
Tolal Weight E
{in gma.) - 3062 032 185
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As' the roots were too brittle and in some of the catbings too
suanty, it. was found desirable to take ﬁ.‘l.ﬁ total weight of the roots of all
ten uutt_mgs tngetlmr

The ¢uttings planted with one node under the soil were remarkably
uniform with profuse root formation. Of those with two nodes under
the soil, only six cuttings showed slight rooting, of which the rooting in
four could be deemed as almost negligible. . The cuttings with three nodes
undér the soil, however, oceupied an intermediary position, with eight
rnuhed of 'nhmh four hm:l proeduced a fairly large number of roots.

..A_ study. of the table reveals that the *two node’ treatment can
be ruled- out as the least . promising. Between the other two
treatments, the difference is only 15, the corresponding figures for. ‘one
node’ and “three nodes’ Deing 95 and 80 respectively. Rxpressed in
percentage, the ‘one node’ treatment has prodoced 188% more roots
than- the ‘three nodes’ treatment. Tt is however, interesting to note
that” when the weight is considered the position is considerably altered.
Altliough 1there is no change in the order of superiority of the .treat-
ments,. the roots obteined from the ‘one node’ treatment weigh 95-49
- more than those of the other. This is due to the varying lengths of
roots ranging from mere stubs to those measuring even as much as
five to six centimetres and to the varying thickness of the roots,

Observations at the seat of emergence of roots showed that in
seven .out of ten cuttings planted with one node under the soil, the roots
were concentrated about I fo 2 inch above the terminal end while in the
remaining three cuttings some roots were also formed higher up, almost
]ust beneath the soil surface.  In'the ‘three nodes’ treatment, although
a major portion of the roots was formed at the terminal end, fairly large
clusters also emerged from the two nodes higher up.

Basal Cut:  Stem euttings from one-year old wood of the following
plants were selected.

1." Panaz Sp. 6. Glyricidia maculata.

2. Eranthemum Sp. 7. Acid lime (Citrus aurantifolia)

3. Bougainvillea Sp. 8. Lemon (Citrus limon.)

4. Mulberry. (Mores albe.) 8. Pomegranaie {Punica granalum.)
B. Moringa plerigosperma. 10, Jasmine (Josminum flexile.)

Treatmenis: The [ollowing were {iried: 1. Cat at the node.
2. Cut 3" above the node. 3. Cut 2" below the node. Ten cuttings were
taken for each treatment. In some cazes as in  Panaz the internodes
are 80 short that a cut made 3” above a particular node was not
different from a cut 3" below the node. In such ensos only two treatments
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were considered. The cuttings wero removed for examma.tmn 116 days
after planting. Of the ten tried, only four batches survived. T]}Lﬂﬂ were
Panax, DBougainvillea, Eranthemum, and mulberry. E*{_cept_ in _L}m case
of Bougainvillea it was scen that the cut ‘at the node’ ‘seéms to have
favoured better rooting than the other treatments. '

In respect of these four materials the cut ab the node secms more
desirable. It is also noticed that of the other two treatments the ot 3"
below the node seems to have been better in three types qu!s ni’__fuur

Discussion > Most workers have favoured sand as-the medium
for satisfactory rooting but a mixture of peat and sand has been found
‘to be better than peat and sand alone. This is seen in the .present trials
where the euttings in orchard mixture: sand ( 1:1 3| pmvad to be better
than in orchard mixture alone. The promising performance in tank silg
and red earth is analogons to the findings of Woyeicki and Terpenski
(1937 ) quoted by Garner (1944 ) that the moisture of a sandy medium
has a marked cffect on rooting. Sand with 25% water-holding
capacity was unsuitable, while they considered a capacity of 50 to 70%
to be the best. - The red earth and tank silt used here being more or
less sandy in mature have both tha required water-retaining capacity-and
adequate aeration.

Mthﬂugh clay as a medinm has not been very encourbging, yet it
seems worthwhile noting the observations of Knight (1926) who found
that clay favours callussing while sand favours rooting. This special
feature of clay seems especially desirable in the ¢ase of cuttings which
are moderately difficult to root in a normal sandy medium, Planting
such cuttings in the clay medium to begin with and transplnutlng in a
sandy medium after the formation of callus is a method which may yield

useful results.

Somewhat contrary to the findings reported by workers elsewhere
is the poor rooting observed in the cuttings in orchard mixture medium,
which was made of leaf mould, sand, farmyard manure and red earth.
At least in respect of cuttings of Panaz the addition of such moisture-
retaining ingredients as farm yard manure and leaf mould, seems to be
not only superfluous but- also unfavourable for = satisfactory root
formation. '

The influence of depth of planting cannot be separately assessed
from that of length of cutting, for one bears a proportionate relation to
the other. The condition at the base of the cutting is chiefly governed by
the depth of planting. The profuse and uniform rooting obtained with
the cuttings planted with one node under the soil is a feature which ie
striking and this is all the more interesting when the almost negligible
rooting in the two node’ treatment is considered. The difference is too



Teooting of Cutlings —- Part 11 395

large. o _Ec 'ignurﬁd. The only possible reason that can be advanced for
Zthié_'specinlly noteworthy feature in the ‘one node’ bateh of cuttings is
the greater aeration afforded by the shallow planting and concentration
of the root-forming substances within one node. In the other two treat-
ments the deeper planting appears to have not only inhibited proper
acration but might have also distributed the root-forming substances over
a wider area.and in the absence of necessary stimuli such as aeration,
moistnre eto., the activity of these sulstances should have been restricted
to some extent in a few cuttings and reduced to negligible proportions in
some others.

The observations in regard to the position of basal cut are in agree-
ment with those of Laurie and Chadwick (1931) who have stated that the
cut should  be made through the node for the best rooting, the reason
advocated being that greater amounts of nutrients are stored at the node
and as a consequence quicker regeneration of the tissues takes place and
the adventitions buds are forced out rapidly. While some workers
advocate cutting at the node or below it, munch is not said in
favour of the cnt above the node and the present trials also. indicate
that the cat above the node has not responded well enough to recommend
its adoption.

From the point of view of the nurseryman it can be said with some
measure of eertainty that these findings will not only minimise his losses
in the nursery but will also help him multiply his stock by adopting
judicious methods of planting. As a rule the nurseryman is not aware of
the finer distinctions in terms of optimum depth of planting or position or
nature of basal eut, which the eattings demand for the best success. He
consequently assumes the failures he faces as inevitable and consoles
himself by attributing them to wrong selection of planting material. If
therefore, the implications of  the results of a trial of the type described
here are appreciated and adopted by him in dealing with his material, i
is necdless to mention that he will eertainly stand to gain by minimising
aveiduble losses. It cannot also be held that a recommendation
suggesting for instance, the planting' of grapevine cuttings with
only one node embedded in the soil requires any extra effort or
attenticn nor can such an improvement in the existing methods be
deemed as uneconomieal. '

These obscrvations, though limited to only enttings of certain
kinds, nevertheless,” are such  that may be expested to apply to
other types also. On this - score, the need for conduet of similar
trials, with these plants dealt with by nurseries on a commereial scale,
e manifesh. :
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SUMMAR’

The findinga of several workers on the choice of rooting mudm, ﬂlapt-'h. of
planting aud the position of hnﬂal cut have been mv:mmd ’

Among the various media tested. by the nuhhur,-sn.nd and tanl .ﬂilb,nppenn
to be very favourahle, while clay was unsuitable.

Planting cuttings of grapevine with one node under soil proved 'to be hest
in the matter of root-production.

Planting with iwo nodos under the soil was dofinitely _uﬁﬁuitu'!:a-_ln-.-ﬁrhi!a
cuttings with threo nodes ombedded in the soil eccupied an intermediary
position.

A cut at tho node favourad better rooting in respﬂnt of uuttmga ui" Panazx,
Eranthemum, and mulberry.

Between the other two treatments viz: cut 4" above and-cut 3 below the
node, the latter was found to be botter in three types ont of four.
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