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“Tiller and Main Shoot Relationship in Setarie [talica Beauv.,
(Tenai or the Italian Millet)

By
CHARLES RATNASWAMY

lIntroduction :  The economic importance of the tillering habit in
cereals is not nmew to the plant breeder and studies on the inter-
relationship between the tillers and the main culms of cereals have
received some attention in the past. In Setaria italica Beauv.,
(the Italian Millet) three high yielding strains Co. 1 and Co. 3 with
free tillering and Co. 2 with stray-tillering habits have been evolved
by pure line selection at the Millets and Pulses Breeding Station,
Coimbatore. Work done on the inheritance of this habit has indicated
that it is not only lheriditary but also influenced by evironment to
certain extent (Charles Ratnaswamy 1956 —°57). The tillers not only
develop from the base of the main culm but also from the nodes higher
up on the main culm and the tillers. In the early stages of growth
whenever the basal nodes come in contaet with the Eﬂﬂ the roots
from this region are induced to grow and function as. normal ones
and the axillary buds from the basal nodes develop into tillers.
The tillers which develop from the base have direct contact with
the soil through the adventitious roots developed laler from their
basal nodes, whereas those which develop from nodes a few inches
above, do not' contact the soil through roots. 1In a free-tillering
variety the total number of tillers produced may be upto fifteen and
varieties which do not tiller are also common. Interest in the
possibilities of improving the productive capacity of a crop has
increased during the recent years and the primary object of the plant
breeder being to exploit the resources of yield potential of a
pa,rtmulﬂ.r crop, .a study on the fundamental aspect of the tillering
habit in Setaria italica Beauv was taken up to find out mfcnrmatmn
which can be focussed on the 1mprnvcment of this crop.

Review of Literature: Ingledow and Wadham (1924). in their
investigations of "yield in barley, surmised from more or less
circumstantial evidence that tillers may be independant units after
the early stages of growth. Godbole (1928) in his studies on the
Bajri - crop had recorded the possibility of a greater portion of
axillary shoots among tillered plants than among those without
tillers. He observed that the environment which favoured tillering
may also favour branching, or it may be that plants which tended
to produce tillers also tended fo produce the axillary shoots.
Dungan (1931) had found that tillers or ‘suckers’ of corn under
some conditions contributed to grain production of the main stem.
Further, he had shown that suckers can contribute to the nourish-
ment of the main stem when the latter had been stripped of its
leaves. Smith (1933) had studied the physiological relationship
hetween the tillers and the main stem of wheat plant and had come
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to the conclusions that translocation between the etilms: afierthe
flowering period was possible, but was probably unimportant . in. the
normal plant. Water from the roots was distributed evenly- hstwem
all tillers -irrespective of individual tillers to which roots " were
directly attached. Leaf blades, stem and ear of a- culin  each
contributed about equally to the dry matter in the grain. Bartel
el al (1935) found evidence that plant juices in Dwarf Hegari move
from the main stalk to the tillers or from the tillers t0' the. main
stallk, depending upon where the nutritional deficiency ocourred.
Rosenquist (1941) had recorded in corn that tillers’ dapendcd upon
the main stalk for their very subsistence and as a consequence dry
weights of both'main stalks and tillers were greatly reduced wlhen
tillers of plants were covered to exclude light “and prevent
photosynthesis. - Labanauskas et al (1956] have "studied the inter-
relationship of the tillers and the main stems in oats and ‘coneluded
that the undisturbed main stem of oats .was not affected mat&na.llj,r
by tillers, although translocation of nutrients can - take place
under certain conditions, viz., when blades were removed from the
main stem or tillers, and when panicles were removed and blades
remained intact. Defoliated tillers benefited from “an undisturbed
main stem in order of their age. TFurther they have observed
that the performance of any stem appeared to be influenced by
the favourable conditions surrounding other stems of the 'same
plant.

Although literature on the inter-relationship of tillers and
main culm is available, no work seems to have been done on the
variation between the different types of tillers and the relationship of
the tillers which do not have direct contact with soil through roots
with rega.rd to yield, to the main culm and tillers on which they
develop, in any of the cereals and this is the first instance wherein
a report on such an ‘investigation in Sefaria italica Beauv., (the
Italian millet) is presented.

Materials and Methods: The details of origin and -habit of
growth of strains chosen for this study are given in Table I.

TarLe I
Strain No. Origin. Habit of growth,
1. Co.1 Mosu Tenai of Coimbatore Tillering.

2, Co. 3 Perum Tenai of Coimbatore Tillering.

Both Co. 1 and Co. 3 take about 50 days to flower. The
tillering varieties begin to tiller from 18 to 20 days aftﬁr the seed

germinates.
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- The studies reported in this paper were conducted in 1956
(summer - season) at the Millets | and Pulses Breeding Station,
Coimbatore. The seeds were sown in the field during the first week
of -April- and the crop was harvested towards the end of July.
Detachment of the tillers from the main culms was done by cutting
with a scissor. Defoliation was done with the scissor, cutting the
leaf blades close to the sheath. The flowering dates for each plant
were recorded and as the erop matured, the maximum height, length
of the main panicle and length of the fourth internode and leaf in
centimeters and the weight of the main panicle in grams were
recorded. The grain from each panicle was stripped separately and
the. weight of the dry grain in grams was recorded. :

. Experimental data: FEwxperiment I. To investigate the relationship
of the rooting tillers to the main culm, the following experiment was
laid out. . Early in the tillering stage of the crop a total of 100 plants
with three such tillars which have root contact with the soil were
chosen in- both the strains Co.1 and Co. 3. The tillers were detached
in a group of fifty plants leaving the rest for comparison. Whenever
fresh shoots developed from the treated plants, they were cut and
removed. After the crop matured, the quantitative characters were
measured to find out the variation in growth between the normal
and the treated plants. Table I and II present the data taken in
this regard.

TasLe I
Treatment I. Varialion between the treated and the conirol plants
of Co. 1 (Mean of 50 plants)

Characters of main culm.

Control Treated.

1. Maximum height in cms. 0014121 10523=1-36
2. Length of the main panicle in cms. 9672041 11122052
3. Weight of the main panicle in cms. 3022008 2:31=007
4, Weight of the grain from main

‘panicle in gms. 1°20=0-10 140006
5. Length of the fourth internode in ems. - 691057 801 =052
6. Length of the fourth leaf in ems. 35-28=0°72 38'01=x0'81
7. Days to flower. G4'500°156  66-20::0.12

s
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Tapre 11

Trealment I Variation between the treated and Ahe
control plants of Co. 3. (Mean of 50 plants)’

Characters of main culm Control “Treated -
1. Maximum height in ems. 07:65+=1"33 "11:27£1:65 -
9. Length of the main panicle in ems. 13:95==040 14-962:0°50
3, Weight of the main panicle in gms. 257 =009 332010
4. Weight of the grain from main 1:72=006 1221007
panicles in gms. _ _ CHeL T
5. Longth of the fourth internode inems. 745059 8702050
6. Length of the fourth leaf in cms. 3045082  48'29%0'80
7. Days to lower 0 62:39+0°16 64°00£0°12

Baperiment II: To investigate the relationship of the tillers
which have no contact with the soil through roots to the main culm,
the following experiment was laid out. Tarly in the fillering “stage
of thie erop a total of 150 plants with two. such ftillers alone was
chosen in both the strains Co. 1 and Co. 3. These tillers were
detached in the first group of fifty plants and the leaf blades of tliese
tillers were detached in the second group of fifty plants leaving the
vest for comparison.  After the ecrop. matured the quantitative
characters were measured to find out the variation in the growth
between the normal and the treated plants. Tables IIL and IV
present the data taken in this regard.

TasrLe IIT

Treatment II - Variation between the trealed and the
conirol planis of Co. I (Mean of 50 plants)

Treated
Characters of Control - —-
mhiin culm PR Tillers Leaves of

detached tillers detached

1. Maximum height in cms. 9112101 9068110 8534134

2. Length of the panicles 1010036 981036 :.724=033
in ems. . .

3. Weight of the main panicle 210009 2:07=007 1:60=00T
in gms. ) '

4. Weight of the grain from 124006 121007  0'98:=0-08
main panicle in gms. '

5. Length of the fourth 672049 682+055 534051
internode in cms. :

6. Length of the fourth 3496076 3525075 3312073
leaf in ems.

7. Days to flower 64'40 016 64'51:0-14 6612 £ 0°12




Tenai or the Ialian Millel 47

_ TaBLE IV
Treatment II Variation belween the treated and the
~control plants of Co. 3. (Mean of 50 plants)

Treated
sharacters of Control )
main culm onore Tillers Leaves of

detached tillera detached

1. Maximum height in cms. 9813126 9901 5 1'10  92:02 2 1-22

2; Length  of the main 14'02:0'38 14'51+:040 10713 3042

° panicle'in cms. _

3. Weight of the main 269 ¥ 009 2615008 201008

~panicle in gms.

4, Weight of the grainfrom  1'55 4006 1'56 £ 009 119 % 010
main paniecle in gms. _

5. Length ' of the fourth 7501061 T48 2059  6'01 2=0-40
internode in cms. . .

6. Langth of the fum‘t-h leaf 3896 3+ 0-82 38-26 079 36:13 z 3-83
-in'cms.

7. Days to flower 6250 £0'14 6260 016 6345 2020

Discussion: Engledow and Wadham (1924) have used the term
“ tiller * to deseribe all the side shoots from the main stem. The main
stem was _thua'not regarded as a ¢ ti]ler . Accepting this usage of the
world *tiller’, the American word ‘eculm’ has come into use to
describe the ear-bearing sﬁ&ms, including the main stem. The two
terms thus overlap, but the main stem was not classed as a ‘ tiller”’
and tillers which fail to bear ears were not classed as culms. Godbole
(1924) in his studies on the bajri (Pennisetum {yphoides) crop has
termed the basal side shoots as the tillers, as differentiated from the
main stem and other side shoots which develop above the soil surface
as the axillary branches., In Setaria italica Beauv., the bagal side
shoots root and have direct contact with the soil whereas the side
shoots which develop from the nodes above the ground level do not
root and as such have no contact with the soil directly. From the
present investigation it will be secen that there is definite difference
between these shoots in the physiological behaviour. When the
former were detached, the main culm showed an inecreased growth
whereas in the case of the other types of shoots which have no contact
with the soil separately when detached, the main culms showed
neither increased nor decreased growth. But when the leaf blades of
such shoots were detached, the growth of the main'culm was reduced.
Although both the types of shoots can be grouped as tillers, it would
appear more reasonable as is seen from the physiological behaviour,
to classify the former. i e., the shoots which develop at the basal
culm and have root c{mt&ct- with the soil, as the primary illers
and the latter i. e., those which develop from the nodes ahove the soil
surface and which have no contaet with the soil separately as the
secondary lillers ( Fipure 2 ),
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TanLe V

Proportionate development of sccondary tillers _wz’!?a;.f}ﬂ'_mgify:
tillers in the strain Co. 3 (summer 1957,

Plants with no. of sccondary tillers
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TFrom the data presented

Proportionale dewlopment .of primary and a-acondwy tillers :

in Table V it will be seen that the

plants with greater number of primary tillers fmvour the production

of secondary tillers.
Bajri, perhaps availability of more nutrition for pr oper development
favour the production of both the types of tillers.

As Godbole (1928) has recorded in the case of
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Primary and secondary tillers as relaled ilo the main culm :
From a perusal of the data presented in Tables T and II it will be
seen that the amounts of grain produced on the. main culms with
detached primary tillers were 16°7% and 28:5% more in Co, 1 and Co. 3
respectively than that produced on the main eulms with tillers
undisturbed. In the case of a normal plant, the evidence for the
translocation of food materials from the tillers to the main culm and
vice versa is diffitult to determine under field conditions. However,
the data from this experiment suggest that the main culm is able to
atilise the food materials drawn from the soil by the roots of the
primary tillers. When the secondary tillers were detached the main
culm showed neither increased nor decreased growth. But when the

“blades were removed from these tillers the main eulm showed
decreased growth, as it was deprived of a part of its grain-forming
‘materials required by its defoliated secondary tillers. The losses in
grain weights by the main culm, due to the defolintion of the
secondary tillers, were 219 and 20'8% in the case of Co. 1 and Co. 3
respectively., From this evidence it is reasoned that the secondary
tillers develop from the nodes with the extra nutrients left unutilised
by the main culm. About 45 to 50 days after the germination of the
seed, the secondary tillers commence to develop. But the primary
tillers. develop earlier by about 18 to 20 days after the seed
germinates. In the case of the primary tillers, immediately after
the tillers 'develop from the basal culm the roots also develop
simultanesously from the base of the respective tillers. Hence the
primary tillers are able fo utilise the nutrients drawn from the
soil by their own roots.

Practical application of the finding: Early in the tillering
stage of the crop, the primary tillers were detached with a few
roots and transplanted to study the {tillering behaviour. The
production ‘of primary tillers was much less, but each of the
transplanted tiller developed more than four secondary tillers. It is
concluded that with suitable environment, production of secondary
tillers can be improved to increase the ultimate yield of a particular
plant. =~ Such increased availability of nutrients with favourable
conditions of growth may correspondingly increase the productive
capacity of the plant. Recent studies conducted on the subject of
plant response to different types of soils of varying fertility have
indicated the close relationship of root and shoot development to the
soil fertility (Charles Ratnaswamy, 1956). The present study
indicates the possibility of obtaining increased yicld in the tillering
varieties of Tenai by manuring the crop with readily available plant
nutrients. -

Summary: The tillering varieties of Tenai (Setaria italica
Beauv.,) have been noted to produce two different types of tillers and
the present studies have been made to determine the variations
between them, The side shoots developing from the basal nedes of



a0 The Madras Agricultural Journal

the main eulm and which have root contact with the sou separutely
are termoed as the primary tillers while the shoots develo:pmg = clittle
above the base and which remain without root contact with tﬂ:[e goil
separately arc termed as the secondary tillers.  Awvailability Df ‘more
nutrition for proper rlevelnpmunt favours the production of. bﬂt;h ‘the
type of tillers, ‘The primary fillers, after the formation of’ their. own
adventitious roots, function 111d_cpundently But the main ¢ulm  gebs
the benefit of the phnt- nutrients absorbed by. the ‘roots  of the
primary tillers when it is not required by the latter.. The 'aecnndary
tillers develop from the nodes with the extra nutrients left unufilised
by the main culm' or the primary tillers from which: ﬁhey grow.
It is suggested therefore, that more }'mltl can be obtained from the
Lll!ermg varieties of Tenai by manuring the erop with more of
readily awvailable nutrients.
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Fra. 1. Tonai plnnts‘showing variation in tillering.
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Two Tenai plants spread out to ghow the different typos of tillera.

Fia. 2.
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M — Mnain Culm.

T1 to T6 — Primary tillers.

Al to A3 — Becondary tillers.



