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GERMINATION OF PADDY SEED IN RELATION TO DYERDOSAGE
OF FUNGICIDES

ABDUL GHAFOOR KAUSAR & M. [QBAL CHOHAN

Seed injury in paddy due to overdosage of nine fungicides
was nvestiputed in dey and wet nurseries. The germination of
treated and untreated paddy seed of four varieties was lower
und sead injury due to overdosage of Ffungicdes was more
proncunced in wet than in dry nursery. Mine fungicides
investigated comprised three groups. The thirams including
Atasan, ESD;HS and ESD/AM were thc safest fungicides for
puddy, while Granosan M, Granosan NI and | & D were
upsafe at rates higher than recommended and . reduced
germination. The remaining fungicides comprising Agrosan
GN, Ceresen and Dieldrex were intermediaie in this respsct.

INTRODUCTION

Seed dressing fupgicides tor paddy have bzen cxiensively investigated.
The results of these studies have been reviewed (Leukel, 1936, 1948, Nawaz
and Kausar, 1967). The fungi occusring on paddy seeds and the fongicides
to counteract their harmful effect have also been studied n Pakistan (Bajwa
and Kausar, [965, 1969: Nawaz and Kausar, 1967). However, the effect of
overdosage of fungicides on the germination ol puddy seed, seed injury and
their relstionship with the amount of overdosage do not uppedr to have
received adequate attention. ' :

The effect of application of certain groups of fuhgicides at  rates higher
than recommended on the permination of paddy seed in wet nurseries has
recently besn reported (Kausar et f., 1970). In general. dressing of paddy
seed with fungicides at recommended rates enhanced the germination of seed,
but Granosan N1, Granosan M, and | & D caused serious sged injury and
reduced germination at four and eight times their recommended raies. How-
ever, Dieldrex, Agrosan GN, Ceresan and Arasan did not cause seed injury
gven at eight timea their recommended rats,
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In a similar study (Kausar and Chohan, 1971}, germination of paddy
seed was penerally lower and seed injury due to overdesapge of fungicides
was more pronounced in wet thao in dry nursery, Granosen M, Granosan
NI and T & D caused pronounced seed injury in dry and wet nurseries, and
almost completely eliminated germination at 32 times, whereas Granosan M
Granosan N1 did so even at 8 and 16 times their recommended rates. Arasan
and Spergon were the safest and caused no seed injury even at 32 times
their recommended rate in dry nursery, but caused some seed injury in wet
pursery at 16 and 32 times the recommended rates. Ceresan, Agrosan GN
and Dieldre were intermediate in this respect.

The present study is a4 continuation of these investigations (Kausar
et al, 1970; Kavsar and Chohan, 1971} and reports the results of experi-
ments designed to study the effect of application of certain fungicides not
studied previously at recommended and higher rates on the germination of
paddy seed, in dry and wet nurseries,

MATERIALS AND METHODS

The effect of treating paddy seed of four varieties with nine fungicides
at four rates of their application on the germination of seed in dry .and wet
nurseries was studied in the field st Lyallpur in quadruplicated split plot
experiments.  Rates of application of the fungicides and the varictigs Formed
the larger main plots and the sub-plots respectively.  Within the sub-plots
of the varietiss, plots of the fungicidal treatments formed the next smaller
sub-plots. Each sub-plot consisted of a 4 feet long row of each rreatment,
one foot apart from the other row, and was planted with 625 paddy seeds
of the varieties und :r trial.

Treatment of the paddy seed with fungicides and an uatreated check
comprised the treatments. The fungicides included in the test and the
recommended rates of their application per 45 Ibhs. paddy seed were as
follows: Granosan M, § 0z; Granosan NI, } oz; Ceresan 2 oz; Agrosan
GN, 2 oz; Arasan, 1} oz ESD/AM, 2 oz, ESD/HS, 202, 1 & D, 2 o2 and
Dieldrex, 2 oz. The first four Tungicides are organic mercurials, the next
three are thirams and the remaining two ars combinations of a fungicide
and an insecticide. The fungicides were applied at the recommended, 4, 8
and 16 times their recommended rates. © The four varicties of paddy included
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in the test were Basmati 370, Jhona 349, Palman 246 and Sathra 278

The dry nursery comprised paddy seed sown in propared moist nursery'
bed which was watered occasionally to keep the  soil gufficiently moist,
The wet nursery comprised seeding of pre-sprouted paddy seed in puddled
nursery bed with g thin sheet of waler on the surface, which was kept
flooded. The irrigation water was not allowed to stagnate and was replaced
by {resh water every morning during the first week and occasionally later
on.

The number of paddy seeds germinated was subjected to analynid

of vartance for the test of significance and interpretation of results.
RESULTS
{a} Wet Nursery.

F values for rates of application of fungicides, varieties, and differsat
fungizidal treatments were significant. Similarly, the interaction of fuwngici-
des and varieties, fungicides and rates of application were sighificant. Theé
second order interaction of varieties, rates of application and fungicides was
pou-significant. Likewize, F value for interaction of rates and varieties was
non-gignifcant,

The germination of paddy seed per plot [or averages of all the varie-
vies and Funpicides for different rates of application of the fungicides (Table I}
indicated that application of fungicides at rares higher than recommended
decreased the germination of treated paddy seed, particularly at eight or
stxteen times the recommended rates. As the interaction of varieties and
ratcs was non-significant, the response of varieties investigated to higher
rates of application of fungicides was similar and of the four varieties uged
in the experiments nome was more tolerant to the higher rates of application
of the funpicides than the other. However, & significant interaction of
fungicides and vates of application indicated that the fungicides applied at
rates higher than recommended behaved differcatly in  their deleterious
effect on the germimation of paddy seed.

Granosan M, Granosan NI and 1 & I> sigoificantly reduced the
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germination of paddy seed treated at four, eight and sixteen times the
recommended rale. The germination of paddy seed treated with Giranosan
M, Granosan NI and I & D atsixteen times their recnr__nmcndm':il_'ratp_wusi
poor {Table 2}., On the other hand, paddy seed treated wirly A_rps;;n,
and ESD.-"HS' gaﬁ significantly higher germination than the untreated
seed, even at sixteen times their recormmended rate. Paddy seced freated
With Arasan. ESD/HS, Ceresan, Agrosan GN and ESD/AM at eight
timea their recommended rates pave significantly higher germinarion than
the untreated check. Dicldrex enhanced the germination at this _rate, but
the increase was non-sigaificant statistically.  Bix of the fungicides other
then Granosan M, Granosan N[ and 1 & D enhanced significantly the
germination of treated paddy sced at four times their recommended rates,
The nine fungicides enhanced the germination of the treated puddy seed at
their recommended rates, byt the increase was significant it “¢awe of
Agrosan GN, I& I, Dieldrex, Aragan and Ceresan.

Tanwe 1. Effect of a,-:rpﬂcmmn of . ﬁmg!c:des ot faur d;ﬁ"erem rales g :&e.
germination of paddy seed in wet nutsery.

L

— — _—— —— — ——————

Rete of application Seeds germinated Genulination., o

per plat* {per cent)

: o 3 : : ; el

Recommendei Co AT g A0

Four times recommended ' -3-?2.2:1' ' . : e SIS -

Eight times recommended  © - 2561 40,9

Sixtgéh Linies re!.-mmnem.iled“._. 247 2 i '::‘ M6

LS.B.at 3 per cent - ’ JBE O e # i

‘8t 1 per cent 45.9 : ;o

*Ou the basis of 625 seeds sown per plot. *
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TAWLE 2. Germination of paddy seed rrearvd with thie fungicides of four rates.
df applicativnjn wet purserp, < - -

1
—_— T

—— . b

Fungieides Pﬁrmenr germmatmn off paddjf seed treated at Enur ratex .. 1
_Hacqmn.___ Ee Fuur - Etght : Slxtr.en . Average ¥
mended timey times . times ;

Granosan M. 56,2 40.2° - . 12,73 = 22,9

Granasan NI 57.9 156.% s 4 51777 M6

Agrosal GN 649 63.0 ~ T osep a9y 8.4

~Coresan .. 623 - 8.7 .sp.4 .. i9:5 - s1a

1& D 64.6 43.3 26,2 - 6.5 36.1

Ditldrex $1.47 77 TEROTT T SLe T Tl L s LT

Arasan 63.0 5878 83.1 3.5 - ﬁl:l :

ESDAM 60,7 §7.2 53.0 475 - M6

ESD-HS §0 4 38.5 57.2 62.2 $.3;

Check 5378 49.9 54 5 5233 50,4

The reut significant ‘dfference far fuh;i:ldn " l.'-'l:r‘tg_a of ail the rates wat ir md 48 a:
5 nni | per cant rnpectinlr

T ool i ; i :
(_}f the four '&anenes of paddy mv-:sugus,:d Basmati 370 pave zigni-

In.u.tut; the highest germinstion and Balman. 244 the-- Teast. -Thora-340 - gave —

signifieantly’ higher germindtion thaHi-Sathrs 278; b '

The above results showed that out of the fungicides under trinl, Arssan,
and ESD/HS were the safest fungicides for paddy, while Clranosan NI,
CGrranosan M and [ & D were genera‘li}f umate at rates higher than m:nmmendcd
and reduced germmatmn

{b] : Dry Nuyrger y.

The resulis in 'drj," nursery weré almost similar to those in wil nursery,.
with the difference that the reduction in germination due to uverdmage was
generally more marked in the wet natsery than the dry {II]E

Granosan M and-Grannsun NL signiﬁcantlyfréddei:d the germinaticn -
of paddy seed treated at four, eight and. sixteen times the recommended. .fates:
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{Table 3). Similarly, 1 & D reduced the germination of paddy seed at eight
and sixteen times the recommended rate. The other fungicides had no
similar significant deleterious effect even at these high rates of application.
Dieldrex, ESD/HS, Cerasan, Agrozan GN and ESD/AM enhanced the ger-
mination of paddy seed &t eight timas their recommended rates, while
Ceresan, Agrosan QN, Arasan and BSDYAM did so at 16 times their
recomMmended rates of application.

TABLE 3. Germingtion of peddy seed with nine fungicides at four rares of
aoeplicafion in dey nursery,

Fungicides Per cent permination of paddy seed treated at four rates
Recom- Four Eight Sixteen Averuge
manded timzs fimas timesy

Granosan ™M 48.5 5.3 8.1 5.8 24 4

Arancsan NI 45.8 21.2 B.9 §isl 22.4

Aprosan GN 44,5 3.3 1.0 53.7 40,6

Ceresan 45.5 47.2 52.0 33,6 4%.8

1&D 45.3 43.3 44,1 23.0 401

Dieldrex 43.3 45.0 53.3 43 2 47.5

Arazan 44.1 47.6 48.5 51.8 43.0

ESD/AH 5.6 46,7 50.2 50.4 48.5

ESD/HS 41.0 47 .8 52.5 46,7 47 1

Check 46.0 471.5 49 .4 49,3 - 489

*Tha lease siginificant difforenca for fungicides for all the ratey was 3.4 and 4.6 at & and
| par cant levela, respactivaly,

Thus, seed injury in paddy seed due to overdosage in dry nursery was
prooounced with Granosan NI, Granosan M, and 1 & D at 16 times, The
germination of paddy seed treated with (Granosan NI and Granosan M at
8 and 16 times was poor. On the other hand, the thirams including Arasan
and ESD/AM and the organic mercurials, Agrosan GN and Ceresan were
safe, even when used at sixtesn times their recommended rate of application.

Taking an average of the fungicides and their rates, Jhopa 349 and
Palman 246 gave about the same germination, while that of Basmati 370 apd
Sathra 278 was a little lower tham these two varieties, Likewise, the
cmergance of Sathra 278 was a little tower than that of Basmati 370.
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DISCUSSION

Wine fungicides investigated for their effeet on germination of paddy
seed in the present study comprised three groups. The thirams, Areson,
F5!3HS and ESD/AM wore the safest fungicides Tor paddy, while Granosan
M. Ciranosan NI and | & D were generally unsale at rafes bigher than
rocommended and reduced  germination.  The remaining fungivides were
inleimediate in this respect. Seven out of these nine fuirgicides studied
il a previcws invesligation {(Kausar et al., 1970 bzlonged v lwoe groupy
The third group in the present study, a3 also in i previous investigalion
(Kuusur and Chotan, 1971) hus emerged on account of higher rate (16 apd
32 1iuns) of application of fungicides used in these wtued v,

Granosan M. Geanosan NLand T & D belogged to the ssme group i
the Ihree investigations.  These fungicides caused pronouticed seed injury sod
alm 15t complercly eliminited germination at 16 and 32 times, partieolarly i
the wet nursery, Granosan M and Granosan NIdid so even at 8 times their
recommended rates. | and D was comparatively less deleterious than Griitu-
«an M and Granosan NL at® and 16 times their recommended rate.

Arasan. Dieldrex, Agrosan GN and Ceresan brlonped (o the secomd
group in the study of Kausar e al. ((970) atd did not cause’ seed injory at
cight times their recommended rates. These results have bzen confirmed in
the nresent study, However, out of these lungicides, anly Arasan did not
cause seed injury at 32 times in the dry nuorsery, whereas ofher  fungicides
reduced the permination of paddy seed significantly at 16 and 32 uimes the
recommended rates in dry and wet nurseries | Kausar and Chohan. [971). [n the
prexent study, thirams Arasan; ESD/HS and ESDYAM did not cause significum
raduction in germination at 16 times recommended rate. The germination of
seed of four paddy variclics used in this study was [swer in the wel nursely
than {n the dry nursery and reduction o meominadlion due o overdosdge
was more pronounced in wet than in the dry nursery.  LEven the thrams
which proved to be the safest of the fungicides investigajed caused  spine
injucy in the wet nursery at 16 timies io Che present stindy and at 32 times their
cecomnmended rates (Kausar and Cholian, 1871}

Ax indicared previously | Kawsar and Choban, 1971 the plumule of the
prosprouted seed planted in wel nurserics is [ragile and apparently finds more
difficuity in establishing its2bf than the seed planted as such w dry nurseries It
alio appears to be more suscepiible to higher rates of fungicides. Moie
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precaution is therefore necessary in the selection of a safer fungicide, and in
the thorough application of the fungicide selected, ac its correct rate of
application, for sowings in wat nursery than in the dry nursery,
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