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:l;udle:s on pre-ireatment of seeds with chemiecals

A T.&e eﬁect of presoaking the seed in various chemicals
on the growth and yields of paddy
i by
T. R. NARAYANAN, S. GOPALAKRISHNAN and

K. VASUDEVA MENON,
-Agricultural Research Institute, Coimbatore.

!ntrnducllun' A pgreat deal of attention has been devﬁted in
recent years, towards a more efficient utilisation of fertilizers in
crop production. Various methods have been tried, starting from
broadeasting, to placement of fertilizers right in the feeding zone of
the root systems of erop plants, with the object of making available
a larger quantity of nutrients to the growing plants. Amongst
the warious methods tried, coating the seeds with fertilizers was
one; thus Gusev (1940) had claimed that by pretreating seeds
with phosphates before sowing, either by moistening the seeds with
an aqueous solution of phosphate fertilizer or by smearing the
seeds with a mixture of starch paste and fertilizer, the plants were
able to utilize as much as 70 —80 percent of the phosphate supplied.
This idea was taken a step further by Roach and Roberts (1949)
in Great Britain, and subsequently other workers had also found
there were practical possibilities in this method of seed pre-treatment;
with chemicals. In India, the Indian Council of Agricultural
Research sponsored a research scheme in 1952 fo-investigate the
scope and possibilities of this method, in improving the growth and
yields of important crops. This scheme was worked in the Plant
Physiology section of the Agricultural Research Institute at
Coimbatore, and a number of crop plants was studied ; the results
ohtained in rice (paddy) plants are presented in this paper.

Review of previous work: The earliest mention in published
literature is by Toole and Drummond (1924), who found that
presoaking of cotton seeds in water before sowing them was very
helpful where the soil moisture was below the optimum required for
prompt germination. Soaking the seeds in water and then partially
drying them, to 50 percent of the original moisture was found
helpful in improving the yield in eucumbers-by Eromolew, (1941).
This increase was attributed partly to the earlier emergence of
female flowers in the * presoaked ™ plants; about nine days carlier
than in the controls. In Japan, better growth, faller plants, carlier
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flowering and higher yields were noted in paddy by Yosiyasu.(1942)
as a result of presoaking the seed in different concentrations: of
fB-indole-acetic aecid and a-naphthalene-acetic. acid and’ “fnrf':ipe_i_'iddé
ranging from 24 to 72 hours. The possibilities of this method of
sced prefreatment were explored in oats and barley by Roach and
Roberts (1949) in the United Kingdom. Presoasking in hormone
chemicals was found helpful in mitigating the adverse effect of late
planting in sugarcane, by Agarwal and Prasad (1954). Similar
results have been reported for wheat, by Bharadwaj and Rao (1955).
Coconut water, i. e. the liquid endosperm found in unripe goconuts,
was also found helpful by Ramaswami and Gcrwda. {lﬂﬁa} as a
presoaking medium to hasten germmatmn In Ca}rlon, Rhmd -and’ hIB
co-workers (1949) observed in rice that yield increases of" 19 - 36
per cent were obtainable in the greenhouse trials, but’ the same
respoise could not be secured in the field; here there was nn!y an
evanescent superiority in vegetative vigour ‘in phoqlﬂmte presea’ked
plants. Narayanan and Gopalakrishnan (1949) found ﬂmt presnalung
paddy sceds in a 20 percent solution of tribasie pa‘basamm plmstphate
resulted in an increase in grain yield of nearly 40 percent over
the untreated control. Presoaking the seeds in a 10 percent
solution of the same salt gave a 21 percent 11101'3:;53 over ‘controls,
while beneficial effects on grain yield were also. noticcable ‘after
presoaking in B-indole-acetic acid. * Presoaking in mere distilled
water liad no marked effect’ on grain yield if done once, but a
repetition of the process showed an adverse effect 1.11":1011 paddy grain
and straw yields. Ramiah and his co-workers in rice (1952) have
also reported ym}d increases of 15 to 22 pement by pre-sﬂalung
treatments.  More recently Sivtev (1956) has reported that
presoaking maize seeds in potassinm sulphate, potassiom permanga--
nate, boric acid, ammonium molybdate and zine sulphate solutions
in appropriate concentrations increased the yields; the highest
increases being observed-in the case of boron-and zinc salts.

Matenals and Meﬂ:uds. Since indications were . obtained from:
the prehmmmrjr studies that ful each crop there. was a specific’
concentration of a. specific chemmf_ul that was most hﬁlpfu] a large-
number of salts of both macro and micro-nutrients was first tested.
to see which of them was most helpful for paddy. The actual
method was rather slmple, a ltnown weight of paddy seeds was.
soaked in a known weight of the appropriate salt solution, keeping.
the ratio of seed to solution at 3:1 in order to ensure that the
solution was all fully absorbed by the seeds; and to avoid fhe risk:
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of sec& ounsmtuenta being leached out by an excess of the solution.
The périod for which the seeds should be presoaked was also
determined by earlier preliminary tests and 16 hours were found to
be e ﬂpt:mum and in accordance with this, the presoaking in
paddy wasg also limited to ‘16 hours. After presoaking the seeds
were spréad out and air-dried in the shade and then utilised for
sowing in the usual way,

In the experiments carried out on rice, besides the dibasie
and tribasic potassium phosphates, solufions of micro-nutrient salts
like iron, manganese, copper and zine were also tried in wvarious
combinations both amongst themselves and in conjunction with
potassium phosplinté solutions.

Five d:ﬂ'ereut paddy strains’ were used in these trials, af
four locations. The strains employed were GIEB. 24 and Co. 1 at
Coimbatore, ADT. 3 at the Agricultural Research Station, Aduthurai,
in the deltaic Tanjore district, PTB, 2 at the Agricultural Research
Station; Pattambi on the Kerala coast and TKM. 6 at the
Rice Research Station, Tirarkuppam in Chingleput district. The
experiments-at Coimbatore were carried out both in the field and in
pot culbures, while those in the other stations were confined to field
experiments only. The treatments were replicated and laid out in
recognised statistical fashion.

‘Records were ‘maintained on germination, growth rates as
reflected in plant height increases at fortnightly intervals and
tillering, flowering earliness and yield of grain and straw. In the
case of pot-culture studies, the rnﬂhweiéh{m were also recorded.

- Results: In the nursery, marked differences were notficeable
in one strain, GED. 24, in shoot length, shoot weight and root length
and root weight. ' It was however noticed that presoaking in
water alone improved both shoot and root length bhut not their
weights, indicating that e initial stimulation caused by presoaking
is sufficient for elongai_sn Dbut not for inereased dry weight
accumulation, urless the sced was presoaked in chemicals as well
(Table I, Appendix). A similar Dehaviour is reported in the casc of
seedlings grown after treatment with gibberellic acid. (Sarkar, 1957),

Effect on plant height: Both in the field and in pot-cultures,
plants from presoaked seeds were taller than controls during the
early stages of growth, but thic differences ot rather levelled ol as
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the plants grow older. (Table II). TIn some of fhe: experunmﬁus'
especially in pot-cultures, the height “dilferences’ were si;at.lsﬁm&]ly
significant even at- the adult stage, and of the order of 10 to- 14
percent over the controls, but in general it may be said thart tha
effects of pre-soaking treatments on. plant = height- are - not

very marked.

Effect on tillering: The results of seven experiments go .to
show that. there is no appreciable effect on tillering by any of the
presoaking treatments or chemicals that were tried. :In regard-to
flowering earliness too, that effect of presoaking was - not. very
appreciable, but in grain yield and straw vields, distinet increases
were noticeable as a result of presoaking in a number of instances.
Of all the chemiecals fried, tribasic potassium p]msph&ta {KE,]?G;}
appeared: to be the best-suited for presoaking paddy. ‘The strength of
this chemical could be as much as molar ( equivalent to 21-2 percent’)
but ordinarily, half-molar concentrations are effective and more
convenient. Dipotassium hydrogen phosphate (K,HPO,) was also
tested in several experiments at molar and half-molar strengths
but this chemical was less helpful than the tribasic phosphate. of
potassium. The table below gives a good idea of the relative utility
of the different salts for paddy.

TarLe VII s
Bffect of different phosphaies on paddy.
Chemicals Gnnn'en'tra.i.;im_ls Gﬁiincf}l?;l _ 'S{?;tgﬁd
K, PO, _ e 10% 105°9 109°0
. . e 2097 1230 1031
K HPO, o 10% 1029 1117
., e 209 103-1 1063
KH,PO, i 10% 94°5 84°7
. 209, 9347 1157
Control (not presoaked ) . 1000 - 1000

It would be noticed that K, PO, atethe higher concentration
has induced the highest increase in grain yield, whereas the other two,
salts are less helpful in improving grain yield, .alth':nugh the. straw
yields are increased appreciably. ' '

The responses to presoaking treatments were in general more
pronounced in pot cultures than in the. field, especially in grain yields.
T'hus the highest increasc in grain yiclds under field conditions, as a
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‘result ot presoaking in potassium phosphate was 179 percent, while

it was 88 8 percent in pot cultures. In straw, the maximum increase
“of the order of 28.7 percent in the field and 900 pe::cent 1n pot
; culturas (Ta,ble III to VI, Appendix)

'B_ﬁ?:'!.vétin different varieties of paddy, the responses to
presoaking treatments show a fairly wide range of variations as
would be evident from the table below.

TarrLy VIILI
Varietal response to presoaking treatments in paddy.
Duration Highest percentage in
Strain (Days) inerease recorded (in field
number  (seed to trials) (on control=100
harvest) percent).
R : Grain. Straw.
Short duration } ADT. 3. 95 114-9 1476 :
group. CoO. 13. 110 1388 1104 (in pot-
- cultures only)
TEKM. 6. 110 1010 1125
CO, 10. 120 1073 104-8
PTB. 20. 120 1149 1190
PTB. 2. 135 1083 110°3
. _ CO. 1. 155 971 - 1236
ﬁgﬂm‘”;;l“”"‘ l GEB. 24. 150 1079 1106 (field )
group. - GEB. 24, 150 1275 1242 (pobs)
Long duration } CO. 25. 195 1156 117-2
group. days.

It would be noted that in all the wvarieties, except TKM. 6 and
CO. 1 there is.a fair response in grain yield ranging from 7 to 275
percent under field conditions and upto 38.8 percent in the greenhouse.
In straw yields, the range is from 48 to 47'6 percent increase over
untreu,ted controls. 8

Discussion : T'rom the results observed in the wvarious experi-
ments on paddy it is evident that fribasie potassium phosphate is
perhaps the most useful chemical for presoaking paddy secds. The use
of growth-hormone chemicals and micro-nufrients such as sulphates of
iron, manganese, copper or zine, was also helpful, but not always, nor
was a combination of several salts, in conjunction with potassium
phosphate golution, superior to presoaking in the phosphate alone.
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The lower degree of response in field trials :ma mmpnrﬂﬂ 1o pn{i
cultures is in line with what was noted by Rhind and” eb-worlers it
1049.  The utility of these presoaking troatments in’ Jmproﬂug
drought resistance was not tested in the course of the Bt.uthes,
although a certain degree of drought-resistance was. claimed I_J}" some
workers (Utitaman, 1944) by repeated soaking and drying of .paddy
seeds. Presoaking in mere distilled water had no mzu‘lxed e.ﬂ'eci; on
grain yield if done once, but a repetition of the prucﬂss showed an
adverse effect upon grain and straw yieds. Ariyanayagam {1942 1953)
has however reported that presoaked seeds showed ‘aecelerated
growth and better resistance to drought, besides’ shm-.'mg iugher
vields of 20 to 465 percent over the controls. It is therefore clear
that there is both a need and scope for considerable further work on
this question of presoaking ejfeuts on arop plants.-

With regard to the economics of the ‘results achieved, it is
obvious that the method of presoaking is inexpensive as well as
convenient. Thus for paddy, taking the grain yield at a 'very low
figure of 1500 Ib. per acre and straw at 2000-1b. and the average
increases by presoaking treatment at another low_figure of 8 percent
only for grain and 6 percent for straw, the increased monetary
return works out to Rs. 1875 plus 175 i. e. Rs. 20°50 against a cost
of Rs. 6'42 per pound of the potassium sulphate . that is neceded for
the presunkmg treatment. '

This 111et¥md ::uf supplying plant mnutrients by soaking is
definitely more efficient than supplying them through the soil and-
roots. Tor instance when oats were presoaked in K,PO, solution,,
it was calculated (Roberts 1948) that 6-1b. of P,0, were added,- of
which nearly three-fourths was utilised by the seedlings, whereas. to
get the same inerease in yield from soil applications it would have.
been necessary to add 2 ewtbs. of superphosphate per acre. Presoaking
is thus an economical method for supplying an initial part of the
plants’ nutrient requirements and has the fur ther advantage tlmﬁ the
remainder can be supplied at reduced rates by normal manuring or
by foliar sprays.

' Summary and conclusions: An &c-‘*ount is“given 'or svuaics carried
out on paddy; to asscss the ]JﬂEBll}llltle of presnalung the seed in
nutrlent. salt solutions, for Jmprqﬂug growth and 3lelds '

Potassium phosphate (tribasic) - solution at 10 or 20 percent
concentrations induced the most consistent nmmasea in grain yield.
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- The mothod is both convenient and inexpensive and seems
ca.pa.ble ‘of giving with reasonable certainty a return by way of
increased yield that is 4 to 6 times the cost of treatment, but further
work i is needed to ensure that this increased return is secured under
all.thie. varied .conditions of soil and other environmental factors.
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ATPENDIX
TanrLe T -

Presoaking effecct on geedliing. growth in pn‘dd;} _I:'i:S'II.'H-.' 24}
(Moan of 100 Haudlingn—nxdmined wlhon 46 l_:;n.}ffi;pld:l,

.Ened!ingn
Troatmehts Mean longth Mean léngth Drywoight I}r;r weight
. of shoots of rools . shoots _+j.xoote-
(erms.) {ems.) (gms.) " . (gme.).
1. Prezonked in water alone . - '
(8 times) _ 42-4 1340 o c1400 R
2, Presoaked in I PO, (M/2) . ' M Yo )
twice 33-2 12:2 15'6 40
3. Presonked in KNO, (M/2) _ N -
twico . 310 13'8 2006 . - 70
‘4. Presoakedin (NH4) H.PO, L
(M/2) twice 40'8 138 315 90
6. Prosoaked in Enop's e o
solution (M/2) twice 424 11-9 25-0. g0
6. Presoaked in E,PO, and ) _
Te, 50 p. p. m. 35-8 156 o245 G0
7. Presosked in K,PO, and o
Mn, 20 p. p. 0. 307 108 176 60
8. Presoaked in K,PO, and ' :
Cu, 20 p. p. m. 340 127 17-5 4'5
9. Presoaked in E,PO, and
' Cu, and Mn. . 349 9.4 20-6- © 65
10, Presoaked in K,PO, and
all trece eloments ' i T
snlte, Cu, Mn, Fe, 374 24 22-5 76

11. Uren spray 16 1b. per
. acre ab prefllowering . ;s i :
gtoge 326 12:2 17-0 &b

12,  Control (not soaked) 22'0 88 9:0 K
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