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EFFECT-OF HEAT & COLD TREATMENTS ON THE GERMINATION
OF LEUCAENA GLAUCA, BENTH
A’ method, of improving the germination of Leucaena glauca
. By

L. VENKATARATNAM, M. Sc.. PLANT PHYSIOLOGIST
{Agricultutal College, Bapatla)

" Leucena gla;irm 13 a smuﬂ.] tree belonging to Mimisoide having
very wide dlstrlbutrmn in the tropics. In this Provinee, it is largely fou nd
in the Circars growing in between hedges, fences and in waste lands in
hlnck c}aj,'ey soils. The leaves and seeds form, good fodder and the thick
stem and branches are used as [uel. The p]a,nt is quick growing and
attaing a highest of 10—12 feet within three years. 1t is deep rooted and
spreads quickly and responds readily to pruning.

Recently the department of Agriculture, Madras has in itiated a
drive for raising this plant in all porambolkes, waste lands, roadsides, fences
ete., in view of its quick growth;and has advocated its use as a green
manure plant to augment the manurial resources of this Provinece to
inérease the vield of paddy and exploit its use as Inel. At present Jargn
qnaﬁt'iﬁ'ea of seed are being c¢ollected by the Agricultural Department for
distribution to the ryots.

The plant fruits profusely and ench fruit contains 15 fo 25 seeds,
The seéds aré dark brown in colour and possess a shining hard {esta or
seed coat. It gets propagated alround its immerdiate vieinity by self sown
seeds in all unenltivaied areas. But the seeds when eollected and sown
are found to germinate very slowly und the germination genarully does not
cxeeed over 10 per cent. Repeated trials ecarried out with diferent
samples harvesied and stored for different periods, have conclusively
proved ihat the seeds are very poor germinatars, when sown as such.
This is mainly due to the impervious Liard shining seed cont,

Several methode bhave besn trind in the past by investigators to
overcome impmrnmahi]hy and bhardiness of egeed cont Ju Jueerne, fidico,
aats, millets ete.  Among {hese sgearificaiion ar wearing  down the semd
eoat i3 a well known method Rees (19103 Horeington  (1016)
Riewart {IQE!-I}, Davies (192%) tested the effect of hivh pressure on
impermeanhle zeeds of lueerne andd obiained  persased  peroentaee of
,:,.JI'I“TI i "ﬂidlrh"" {l‘}'":ill pheerved  that Jmrd epeedz of  alfalfn
gorminsied, when kept in maist conditiog far several mondhic, Alieratiun
nf t1~mp-:-.=mtﬁt!.. and ligquid air erel hove beer nsed Ly Thoaese (1043 and
M rrington (1U146) and] Midgdey (192061 10 induse perieshility,  Clandes.
gekliare Il“' (1940} hns FECONITE uf,u} *-afuip spering o eonrif ving Joaling ;_
' e j.l;:?'ﬂ'ﬁ'-ﬂ pwr;mma} and tew sambitar (P Toaned thai et
ceold e 1,1’-'3_11:01'-"!. Liv b-“uint' I ;”m:u eia o wliflura soepds hu ;-:, ding 1l
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with sand in metal containers, Amlong and Naundorf {143‘?} E-:mkﬁd geeds
of different varieties of oats and radish, in f3-indolyl accbic 11::1{1 of O {}I'Jl
conceniration and obtained better germination and | 1a1gcr ]ﬂant-s
Graco (1938), Me. Rostie and Hopkins (1938) and Templeman (1930y “are
some of the investigators who have used hormones for pre-treatment of
seeds to induce betber germination. The Government Agricultural
Chemists, Coimbatore has indicated that boiling water is effective in
inducing germination of Leucoma glawea.  Chemical mﬁihﬂds for inducing
permeability without devitalizing the cmbryo have "also been abtempted
by Hamley (1932) Rees (1910} ete. Chloroform ether, H‘ulp]:llt‘lc aeid,
aleohol are‘a few of the reagents tried by many investigators. = Yet most
of these methods were not practicable in view of the ‘intricate technigae
cost and time taken. In order to overcome these drawbacks, several
machines have also been designed in other countries to minimize the
labour involved and to obtain the optimum degree of scarification for
uniform and proper germination.

Initially a few of the above methods were employed to test the
germination of Lewc@na glauca and judge their efficiency with the results
of germination secured {rom all these treatments.. Table 1 gives the
germination obtained by employing five different methods to searify the
seed coat and induce permeability.

TABLE L

Showing the Percentage Germination of Scarified Leucmna glauca* Seeds.

Treatment. gcrnz?n :tfinrn. ‘Efi::ﬂ:él Remarks,
I. Hydrochloric acid (5 Minutes) 40% 2 45 days Initiated
on 6—9—]947.

2. Sulphuric acid 98% (1. minute) ... 6 ’ do

3. Sand Pounding e 3 do

4. Shaking with sand iit 1 do

5. Hot water at 60°C T 4] 10 days

6., Untreated . 2 45 days

It will be seen that none of the treatments have given satisfactory
germination excepting hot water., The germination as observed in all
the other treatments clsarly shows that these treatments had very little
effect in scarifying the seed coat. None of the seeds treated with
chemicals were found fo germinate even after two i]iﬂn’ths,"indic'ltinrr that
they ave dotrimenfal to the vitality of the embrye and do Imt pr umnta
appreciable permewbllmy without devltalxsmg the embrgn

In view of the a,b-::-ve results, all the other treasments were drnppad
and temperature treatment alone was taken up for further’ study and trial
in order fo test its effect on the germination of Feurmna alauna.



frect -of Heat and Cold Treatments

“Moistened: seeds of 'Lewcana glauca were kept in germination trays
a.i‘; la.hnratbry ‘tempemture after pretreatment with hot water for five
mmut.es in‘water raised to 40°, 50°, 60°, 70°, 807, 90° and 100°C. and
"-::lmpared with untreated seeds were kept. in Electrolux refrigerator for
10 days at 107, 10° and 20°C to observe the effect of chilling on
germmatlon '

“The fgl_l_owiug table illustrates the results obtained ;:—
S i TABLE II.

~Effect uf."]_'éﬁ':pu'rhtura on the percentage of germination of Leuc=na glaucs. -

s : : Number germinated per day. _
Z °  Treatment., . . _ Remarks.
o T -1 23 456789 10 Teal

_—

oo 100°C, 5 MHRURES  cov ver San wes cvn e ane oer vee aee Seed coat bursts;’
.. aver 40%, of deeds
R _ ; . got cooked,
2. 90°C. T ek e | R R S WA 3 About 209 got
; : ™ ' cooked,
3.' B0PC. Tt - ees eee 3716:6 7 3 1 2 2 74  Mone of the seeds had
A E PO - _ burst seed coats.
4. 70°C. T 4518 7 30101 2 78 do.
5. 60°C. . ., " ini e 43 7 .. 11 21 1 5 do,
6. 50°C. - .. e ae 26 602 s 1. 1 37 do.
7. 40°C. ., Caee w200, B 2L o e 30 do.
8. 30°C. . DU | e L, 23 do,
9. 20°C. e i ene e wmr een eer ere see eas Seed coals of a few
. ) were injured.
0. 0°C. W' dma aaw sEe awe NEe NEE B4R ses ses sed i de.
1L 0%C. - iy B kb, i e, e e Bea bEd 4 v Seed coat burst and

) s ) over 309 were
injured by chilling.

_ T]J.E: above trials were repeated’ twice with different samples with
o view to assess the effect of different temparatures and almost similay
resultﬂ were aacured

Tt was faund that traﬂtmmlts at tewperatures above 80°C as well as
below 30°C have ﬂhtJV'n far lower percentage of germination thun the
others, Extrames are found not only to inkibit germination but alse act
detrimentally on the vitality of the seeds. A majority of the seeds
treated beyond 007 and at 0°C showed bursting of the seed ecoat and sf
100°C, a mealy .fluid opzed out from burst secd coats indicating the
‘cooked. Emm of the cotyledons, This wag subsequently confirmed afier
repeated trlula even after pre- trnuLanL with cercsan and mereuris
‘ehloride,” Dwmg to the cooked effect at lwrim: temperatures, she lnngps
fﬁuﬂﬂ easy . ac Gess thrmlgh tlm l}rnLrn sr-or] cont despite all antiseptic
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pre-treatment of the seed. From the above results. it nan be Hafe]y
inferred that the extremes  of tempﬁrature are detumentﬂJ to ﬂ:ﬂ_
germination of Leucaena glauca and that the EBE&B {1{] nﬁt tﬂlerata Euch-

degrees of m:treme heat or cnld SRS R Y

In order to assess the effect of the length Df tunc inr mducmg
optimum - permeability and germination, in sub;,ecstmg the seed” to. heat
and cold treatment, another trial was carried out. In‘this, the aeeds were
immersed in hot water of wvarying temperature lmmedmteiy -after
removing the flame for varying lengths of  time, vlz 5,10, 15, and 30
minutes, At lower temperatures, -the mmatanﬂd nﬂf:dﬂl were' lxept:
cnntmuuusly for 24 hours at 07, 107, and 207 C, and :th-ernn.tel}' at the
same temperature for 12 .lmurs and the results .are illustrated in

Table ITI.

-

TABLE 11l

The percentage of Germination of Leucaenz glouca subjected at different

temperatures to verying lengths of time.

Percentage of Germination.
Treatment, :

Serial
number

5 Min. 10 Min. IE.ME:. 30 Min. 12 Hrs 24 Hre,

S R [ao=C 33 36 B 6 A]terniiii;e_. Continuous,

2. 90°C 30 39 37 . 32 TR caes

3. ag°c - 75 71 74 b9

4, 70°C 80 76 71 1

5, 60°C 55 31 20 - 19

B, 50°C 32 32 29 19

7. 40°C . 30 23 2 25 o

8, 30°C Leboratory temperature, 18

9, 20°C . . 210 2

:? 10°C - .. aes i6 5

0°C P 3

From the above fizures it will be noticed that i}ayond 80°C, at
higher temperdtures as well as with the increase in' the duration of
treatment beyond 5. minutes, generally the response .in germination
decreases. Temperature — around [70—80°C., promotes over 759
germination against five min., pre-treatment. Soakings for -further
intervals do not give higher germination as the temperature of water goes.
down abrupﬁly beyond the five minutes interval, once the:flame is
removed. A trial was made by field sowings to gather evidence regarding
the range and extent of germination with- heat treatment at 75°C over
untreated ones to judge conclusively the efficiency of  this method. Seeds
of Leucaena glavca Wwere immersed in hot water to 75°C for. five minutes
and were Immedm,tely sown in regular lines in the field along with
untreated ones in alternate plota The following ‘table gives the results
of germm:man. _



Effect of Heat aad Cold Treatménta:'

TABLE IV,
Treat ut 75°C for - Untreated seeds
T bve minutes, ' {contral. }
’ ;Fifﬂt :jn;r' _:_ :
Second day i
Third day - - - "
Fﬂufth _Hn,}‘ ; . Il 28
Fifth day. - . 26 27
Sixth day' -~ . 127 23
Seventh day 146 23
Eighth day ; 42 25
Mineth day 55
Tenth day 17
' Total ... 424 . 126

Percentng.e.'_nf ' .

-germination we 7002 2170

‘Treated seeds have given nearly thrice as much germination as the
untreated seeds and have shown maximum germination within a week of
sowing against a meagre. percentage of germination obtained from
untreated ones. D

_ " The seedlings germinated from untreated and freated ones grew in
the normal manner and there was very little difference in their growth.
Nor any injurious residual effect or symptoms due to heat” treatment were
noticed. The growth measurements taken at weekly intervals are given
below :—

TABLE V.

. . - Seedlings from
Tieated zeeds, : Untreated seeds,

" Mean g}"uwlh exténsion in ems. of 100 seedlings.

'Firet week 34 ) _ 36

Szcond weel I'B : S
Third week - 29 ' . ' 2'5
Enurfh week Ce3 . ) 341

' Total 11"2 Cma,. Yo 106 Cma.

Summar}' ﬂml Eﬂnchl..mus- Poor and slow germination of Lencaenx
glaneca is chie to the or impermeable . dark broin shining and glossy soeed
c{m,{. Ill 'bhe ‘Beveral snmplea teated  over 80 per cent fniled to absorb.
W&tﬂ‘[‘ It Wus fﬂund that. this -impermeability could be remedied h}r-
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gonking 1he sceds in hot water raised to about '35 to. 80°Cor; hy‘ aoakmg"
Lhe seeds in boiling water cooled to 76 to 80*(C. " Henee: lb W "ﬁugg[.ﬂtﬁd'
that the seeds can be immersed in water for five minutes, by ho;lmg Cand:
allowing it to cool down for sometime to get  the ﬂj}timulh ftémp(.mtﬂrp‘
for seenring maximum germination, WIth ]ﬂaﬁt detrmmnt. tn th:::r xr}tnllt-j'.

By the above procedure it is hoped that the ant.lrﬁ qﬁa,nm.y “of
sueds of Leuenena glauca collected can be utilised. . L

1. Of the several treatments attempted to acarﬁy ihe. sead Eﬂdir
heat treatment alone was found effective. .

2. Seeds of Lencaena glavca a valnable’ green lenf' mzi'ri{:fe and
quick growing plant posscss a shining hard testa, w iuch is 1mpermaa.hle
to water. ,

3. Temperatures between 70—80°C were found to éaus‘e the seed
coat to swell and inerease permeability and thus famhtﬂ.te over 75 pe.rcnnt
germination,

4, Extremes of tempemture beyond 80°C and less than - 105¢
cause bursting of the seed coat and these injure germination.

5. Immersing seed at longer .intervals beyond 5 ininutes in- hot
water of varying temperatures does not mduca furtber permeability to
any appreciable degree.

6. Heat treatment hetween 70 to Sﬂ"U for five minutes does not
produce any injurious effect on the seeds.
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