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Early ‘Growth in Rice varieties in relation to their
Duration and response to growth-substances
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A good deal ol attention has been devoted in recent years to the
inter-relations that exist in a number of erop plants Detween differences
in the early growth and the subseguent growth behaviour of these plants,
{ Thimann and Ln:me 1938 Sinnott, 1939 ; Van Overbeek, 1935 ; Kaiser and
Albanm 1938). " The last twn WurLera were able to find a elnse relation in
the case of oats, between the E&rly growth and the-subsequent flowering
behaviour: An early-flowering variety (Fulghum) was found to have in the
early stages of growth a slower rate of root growth than a late-flowering
type Black Norway. The two varieties differed also in their response to
different concentrations of the growth-promoting substance B-indole
acetic acid.  The late-flowering type Bfurc& Norway showed a more rapid
shoot growth when treated with concentrations of -002 mg./litre to 2-0 mg./
litre, whlle the -early-flowering type Fulohum remamed unaffected.
A similar relation was observed in two other varieties of oats as well and the
anthors concluded that if such a relation was found to be general, it could
be made fo serve os a valuable index of flowering time.

In the course of certain studies on wvernalisation that were taken up
at Coimbatore on rice the need was felt for a method of predicting the
probable duration of pretreated seed as compared fo the confrols. With
thizs aim, an investigation was started on three rice varieties in each of
three duration groups short, (100 days); medium (150 days) and long
duration (200 days and over) tosee how far they differed-in the growth.
riates of root, and shoots in the early secedling stages, under the aetion of
different concentrationd of the auxin, B-indole acetic acid,

Material asd Methods:  The method adopted for carrying out
growth mieasurements on rice scedlings over a period of five or six days
was as follows:—  About 10 gms. of disinfected seed of nine varieties viz.,
Adt 3, Co. 21 and PTE 10 in the short duration group, SLO 16, Ad, 1o
and GEB 24 in the metium group and AKD 5;8L0O 18 and MTU 7 in the
long-duration group were taken in petri dishes, soaked in distilled
water and germinated for 24 hours in an ineubator at 80° €. Fifteen
germinated geeds from each variety were thon picked and carefully mounted
on filter paper ghents using n snitable mixture of melted paraffin wax and
wvascline {0 keep lilem in place, - The puper with  the mounted’ secds was
then ru]led m}{l inserted into tall eylindrieal jars (500 ece. messuring
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eylinders were convenient for this purpose) containing 100 cc. of different
concentrations namely, 0, 0:05, 0-5, 5; 10, 20 and 50 parts: per mil}i}o@ of
B-indole acetic acid in digtilled water. Care was taken {o see that the
mounted séeds were all in o line at the same height from the liquid level ;
and also to see that the seeds were so oriented as to ensure the roots
growing vertically downwards and the shoots upwards, so'.as to avoid
errors due to measuring across the curved surface of the cylindrical jars.
The jars were then covered to prevent loss by evaporation and kept.in a
light-proof - chamber.  Under such. congditions the seedlings continugd
their growth and repeated measurements could be made through the glass
without difficulty and without disturbing the seedlings. ~The length of the
longest root was taken as a measure of root growth (Lane 19 36). Shoot
measurements were taken. from the point of emergence from the grain to
the coleoptile tip. All figures are averages of ten plants. Final
measurements on the léngth of shoot and number of roots were made at
the end of seven days after removing the plants from the cylinders. |

The stock auxin solution was prepared by dissolving RB-indole
acetic acid iu distilled water with slight. heating. The concenerations
employed ranged from 005 p.p.m. upto 50 parts per million and were
obtained by diluting the stock solution. ' '

Results: Root growth: The normal growth of roots in the three
duration groups under the conditions of the experiments is represented in
‘the conitrol column in Table I. ~ It will be observed that short duration
types have on the average a more rapid rate of growth than the medium
and long-duration types. - ’

‘The average rate of growth (final length of the longest root divided
by the growth period) is 0:677 mm./hr. for the short duration varieties
while it is 0629 mm./hr. and 0662 mm./hr. in the medium: and long
duration varieties. ) ‘

Shoot: The normal growth measurement on the length of young
shoot (mesocotyl plus coleoptile) in the three groups is shown in Table II,
control column. Here too, the average rate of growth in 120 hours is seen
to be higher in short duration varieties (0-388 mm./hr.) than in the medium
and long duration groups where it is 0257 mm./hr. and 0°347 mm./hr.
redpectively, ' '

_ Effect of auxin treatment: Root length: The data are presen-
ted in full in table I and in fig. I for typical concentrations of -05 p.p.-m.
control, 10 p.p.m. and 50 p.p.m. of auxin, for the sake. of clarity. It will
be noted that in all the thrée groups the lower concentrations of auxin
especially +05 hpd ‘5 p.p.m., stimulate root growth while higher concentra-
tions of 10, 20 and 50 parts per million depress growth. This point is
brought out more clearly when the values are expressed-as percentages of
the control against time, as in Table I (a).-
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LONDON RECEPTION TO INDIAN SCIENTIST

A largely attended reception was held at India House, London, to meet
the Indian Scientist Sir C, V. Raman who is now on a short visit to the . United
Kingdom, Sir C, V. Raman at India House.
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. This effect on Rice is in line with that observed in oats (Kaiser and
Albaum) that exceedingly low concentrations of auxins were stimulating.
while higher concentrations inhibited root growth, When expressed as
percentages, it would be clear that root growth in the short duration group,
is less than in control up to 72 hours, at a concentration of 0-05 pyp.m.,
of auxin, but later on, i, e. after 96 hours. it exceeds the control by nearly
329 at .the end of 120 hours. A similar effect is noticeable with the
next bigher concentrations also, but the increase over control at the
end of 120 hnurs, is only 26% with 05 p.p. . -and 16% with 5 p.p.m.
of auxin,

Wit}; ét!_ili . higher: concentrations of 10, 20 and 50 parts per million
the effect in’the short durétion group is to have an n:utml stimulation of
root growth up to 24 hours, after ' which it is prugres:—nvely depressed, the
srowth at the end of 120 hours relative to the contrﬂls, being only 95%,
51% and 55% r&speutlve]jr

A closely similar trend, is noticeable in the medium and long
duration groups also. ’ '

(b) Root Number: The number of roots pﬂssesaed hy the three
groups at the end of 168 hours after germination when growing in distilled
water and in different concentrations -of indole acetic acid ‘is shown in
Table IIL. Tt will be noted that under normal conditions, the long
duration types put forth a larger number  of roots than short and medium
types. With added auxins the root number is inereased in short duration
types, by 10 parts per million of indole acetic acidand reduced by higher
coneentrations of 20 and 50 ; p-p.m. In the medium duration group, the
number of roots is less than in control, with low concentrations ‘of auxin,
viz,, 005 and 0.5 parts per. million and is more or less the same as in
control with higher concentrations. In the long duration group, the root
number. is unaffécted by 0-05 p. p-m. but thereafter seems to get depressed
by higher concentrations, 10 parts of auxin per million in particular
showing the greatest reduction in the average number of roots.

Shoot Length: Table II pives the results nf applying B-indole
acetic acid in solution through the roots on the shoot length in the threc
duration groups and the same is shown graphically in figure 2, Under
normal conditions the average rate of shoot growth appears to be higher in
short duration types thanin medium and long duration {ypes. With the
addition of indole-acetic acid, the shoot-growth is stimyplated, to a very
marked extent in the short group by 10, 20 and 50 p.p.m. whercas the
same concentrations show no such increase in the case of the other two
groups. Lower coneg¢ntrations of 0-05, 0-5 and 5 p,p.m. appear to have if
at all, only a slight depressant effect in the short group aid an ill-defined
fluctuating effeet in the medivm and long duration groups.
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Discussion: The results obtained with rice are similar dnc curtmn.

respects to those observed in oats by Kaiser and ~Albaum 11939] andi in
‘oats and wlieat by Thimann and Lane (1938) bat are matkedly’ diﬂerant in
some others. Thus Kaiser and Albaum found that low. coa.mantmtmns of
auxin. “from -002 mg./litre to 20 mg litre, stimulated. root length and
higher concentrations inhibited it in the late flowering oat vafmet-j’ B lack
Narwag. whereas no such effect was shown in the early vamet}r Fufghum_
In rice however all the three duration groups early, medium and late
showed stimulations of root length by low concentrations of a,u_}:m from
‘05 to 5 mg./litre. The relative degree of stimulation also was more or less
the same in all the three groups being 31:8% in sliort. 3‘? 3% in medium
and 40-9% in the long-duration group, with a eo) scentration of 05 mg. ,rhtre.-
of indole acetic acid. The response. in rice to higher concentrations of
10, 20 and 50 mg./litre was however the same as in oats being progresswﬁl}r
inhibited with both time and coneentration of auxin.

In respect to Root number, Kaiser and Albaum u}qﬂer-va-:l a larger of
roots under normal conditions in -the  early variety Fulghum that in the
late variety Black Norway, but in rice it is the late varieties that are
found to have a larger number of roots normally- than the early and
medium'varieties, Under the effect of 10 p.p.m. of auxin, the early group
in rice produced a larger number of roots than the control, the medmm
group-had the same number both in anxin and in distilled water, while
seedlings of the ]ong duration group had a much smaller number of roots
in 10 p.p.m. auxin solution than in distilled water. At higher concentra-
tions of 20 and 50 p.p.m. the average’ Toot number was depressed in the
short group, rema ained unchanged in medium and ‘was increased in the
long.duration group. A somewhat similar effect has. been reported by
Thnuemn and Lane (1938) in oats and wheat, thab lngh concentrations
up to 100 mg. [litre of auxin, increased the root number but as they studied
only a single variety in each crop it is not " possible tr.:; say whether the
response would have been the same with other vn,rmtr.ea of different
durations. The effect noted on root number in rice would seem t6 indicate
that the longer duration wvarieties have a lower rate of infrinsic auxin
production than short-duration varieties, as in the case of the "two oat
varieties tested by Kaiser and Albaum, but the effects observed on roof
length and shoot growth do not bear out such an &ssumptmn

In the case shoot-growth in pa.rtlcula.r, the effects on rice are the
opposite~of those reported - for oats. In rice the shoot.growth is very
markedly stimulated in short-duration varieties Dby -10 p.p.n. of indole-
acetic acid and also by higher concentrations of 20 and 50 p.p.m. In
medium and long duraMGn groups, the shoot-growth is ﬂaprassnd by the
same concentrations. With oats on the other hand, the late variety
showed -a more rapid growth when freated with auxin concentrations
from +002 t0'2:0 mg./litre, while the’ early variety remained unaffected.
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Further study  on these as’ well as other varieties of rice is. obviously
needed before the differences in response could be explained on a rational
basis. TFor the present it is sufficient to note that the method appears
to offer & possible way of judging the duration of a particular variety by
testing its response in roof and shoot growth to different strengths of
growth-promoting chemicals, A more detailed study is being undertaken
to verify and collate the observations noted above.

Summary
A simple method is described for carrying uut growth-measurements
on rice seedlings over a period of five or six days, based npon a similar
study 'on oats by Kaiser and Albaum (1939). The differences in response
of rice varieties of short, medium and long durations, when grown in
water and in various concentrations of R-indole acetic acid, are
presented and discussed,

Root growth under normal conditions is more rapid in the short
duration varieties than in the medium or long duration varieties. With
the addition of indole-acetic acid, the root-growth is depressed by low
concentrations upto 72 hours and stimulated thereafter, The lowest
concentration of auxin, used namely 0-05 mgms.flitre showed the highest
percentage of increase. Higher concentrations of 10, 25 and 50 mgms.flitre
stimulate root-growth only upto 24 houbs, after that they show a
progressive depression with time. This response is common to all the
three duration grougs so far tested in paddy.,

In reoi sumber the short and medium duration groups are similar
and show a smaller number of roots than long dpration varieties. Under
the action of indole-acetic acid, the root number is increased in short
duration varieties by 10 p.p.m. but depressed by 50 p.p.m. Medium varieties
show a decrease in root number by low conoentrations of 0-05 and (-3 p.p.m.
while in the long duration varieties, the root number is depressed by all
concentrations higher than 0-05 ppm. of indole acetic acid.

Shoot growth: BShort duration varicties when grown in distilled
water have o higher rate of growth than medium and long duration
varieties, - With indole-ncetic acid the short group shows a marked
stimulation of growth at 10, 20 and 50 p.pan. while the response in the
other two groups 18 not very regular or well-defined.

The method would seem to offer a possibility of judging the durntion
of varieties by testing their early root and shoot growth in different
concentrations of growth-promoting substances.

Acknowledgment: The authorg are very muel indelted to
My, 1. D, Earnnakar, . se. (Rutgers), a.n e, Government Agrienlfural
Chemist, for affording all faeilifies for carrging out this study anid for
bis kind encouragement and helpful sugzestions.
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TABLE No. I,
Effect of Indole-acetic 5‘za.f:i_le on Rice roots
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TABLE Il
Effect of Auxin Concenlrationt on Root-Number in RIE{:.
(Counted at the end of 168 hours after germmatmn and expressed
as mean of 10 plants).

Short. Meﬂmm. 'Lohg.

e oms e m—reTa e A r—— e e

Distilled water (Control) ... a4 41 - .64
Auxin : LT,
0'05 mgms. per litre ... 39 29 - 63

0:50 mgms. per litre ... 40 20 . 49

500 mgms. per litre ... 46 38 50
iﬂﬁﬂ mgms. per litre asis 62 ' 42 - 35
20-00 mgms, per litre ... 48 49 38
50-00 mgms, per litre . ...  36 41 42
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