SEED INJURY IN PADDY PUE TO DVEIDGSAGE ﬂF FUHGICIDEE
ABBLUL GHAFOOR KAUSAR. m M IQBAL EHDH&N*

Seed injury in paddy due to w&dnm of ai;ht funglicides was invmti:at&d
in dry and wut nurseries. In general, germination of paddy sced of four
veriatias was Tower and ssed injory due to overdosmge of fungicides was mors
pronopnced in wet than in dry oursery. Grancsan M, Granosan NI asd
I & D caused Provouncsd sesd infury in dry and wat oiirsenes, and Alriokt
complately eliminated germination at 32 tirmes, whereas Gravosan M and
Gradosan M did a0 cven at 3 aad 16 times their recomevmdad sdtes, Arcag

" and Spargott wers the safest and causad ho soad injury even at 32 times their
recomimended rata in dry nursery, but caused soma saed injury in Wet murséey
Bt 16 and 32 tinuem the recommeended rrte.  Covessn, ﬁm‘anHmd
Dﬂd:dt were [ntarmadize ln this respeet.

* INTRODUCTION |

Beed dressing fungleides For paddy Hiave been-ths subject-of extensive
investigations and the tesults of thess studies have been roviewed (Leuksl, 1936,
1948; Nawaz and Kausar,-1967) © The harmful effect of ths fangl deriring on
paddy seeds and the faagicides to counteract theif hatmiil'#fect Hiavé aivd been
studied it Pakistar (Bajwa & Kausar, 1965, 1969; Nawaz & Kausar, 1957}
However, th: effect of ovardosage oF fongicldes on the gacmination of paddy
séed, seed injury and their relationship with the amout of mferdosage do net
appear to have received adaquate attention.

The effect of application of certain groups of fungicides at rates higher
than recommended on the germination of paddy seed in wet nurseries has re-
cently been reported (Kausar ef af,, 1970} In general, drassing of paddy seed
with fungicides at recommended rates enhanced the germination of seed, but
Granosan NI, Granossn M and [ & D cansed serious seed injury and reduced
germination at four and eight times their recommended rates, However,
Dieldrex, Agrosan GN, Ceresan and Arasan did not cause seed injury even at
cight tirmes their recommended rate.

The present study is a continuation of the investigation of Kausar ef 4f.
(1970) and reporis the results of experiments designed to study the injury of
paddy seed, in dry and wet nurseries, by dilferent groups of fungicides applied
at rates higher than studied previously.
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SebD INSURY 1N PADDY 1
MATERJIALS AND METHODS

The effect of treating paddy seed of four varictics with cight fungicides
at four rates of their application on the germination of the seed in dry and wet
rurseries was studled in the field at Lyallpor io quadruplicated split plot experi-
ments, Rates of application of the fungicides and the varicties formed the larger
main plots and the sub-plots respectively,  Within the sub-plots of the varictica,
plots of the fungicidal treatments formed the next smaller sub-plots, - Each sube
plot conslsted of a 4 feet long row of each treatment, one foot apart from the
other row, and was planted with 625 paddy seed of the varieties vader trial.

Treatment of the paddy seed with fungicides and an untroated check
comprised the treatments.  The fungicides included in the test and the recom-
mended rates of their application per 45 Ibs paddy seed were as follows :
Granosan M, 1/2 oz; Granosan NI, 1/2 oz; Disldrex, 2 oz; Agrmian GN, 2 oz
Arasan, 1% oz;1 & I, 2 oz; Dieldrex, 2 oz; and Spergon, 2 oz, The first four
fungicides are organic mercurials, the fifth isa thiram, the sixth and seventh are
combinations of a fungicide and an insecticide, and the eighth is & quinoie
(chlorgail). The fungicides were applied at the recommended, 8, 16 and 32 imes
their recommended rates. The four varieties of paddy included in the test wcm
‘Basmaj 370, Jhona 349, Palman 246 and Sathra 278.

The dry nursery comptised paddy seed sown in pn:pared moist nursery
bed which was watered occasionally to keep the soil sufficienily mofst.  The wet
NUrSeTy comprised seeding of presprouted paddy seed in puddled nursery bed
with a ﬁin sheet of water on the surface, which was kept flooded. The irriga-
tion water was not allowed to stagnate and was replaced by fresh watr.r evarjr
morning doring thé first week and occasionally later o,

The number of paddy seeds germinated was subjected to anal:,rsi,s of
variance for the test of significance and interpretation of r:s.ults

EXPERIMENTAL RESULTS
(i} Dry pwrsery

F values for varieties, fupgicides, and rates of their. appiication were
sipmificant, Simitarly, F values for the interaction of fungicides and varieties,
fungivides and theic rates of application, and second order interaction of fun-
gicides, rates and varieties were significant. However, the interaction of rates
of application s varieties was non-significant.

. Significant F value for varieties indicaicd that therc waa aim.ﬁcaut
. difference in the sermination of the seed of the varieties used in the experiment.
. Significant F valuy for rates of application of . the fungicides showed thal sced
smergence wes slgnificantly reduced by the application of the fngicides at rates
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higher than tecommended, Paddy sped emugenca per plot for average of the
four varieties and fungicides (Table 1) showed that there wag significaqt reduc-
fion in the germination of paddy seed with an increass in the rate of application
of the fupgicides. However, significant interaction of the fungicides and the

rates of their application indicated that some fungicides behaved dJﬂ'mntl}r frum
uthr:r; in m,usjng seed jojury due to overdosage,

Tnhm L. Pajdy seed emergence for different rates of application ﬂf fmidshr

in dry nursery.
Rate of application ' : Plant emergence  Per cent
- . perplot®  qmacgencs

prmmnndad ratg o 438,42 TB. 1%
Eight times mummnded rate -~ 3748 59.05
Sixtesn times recommended rate - 328.6. 5260
Thirty-two times recommended rate - 2593y 4] .54

- significant difference ' h
A.tipe;'cqtlewl - 2.7 33
At 1 per cent level e 27.3 . L

',pnthuhamnfﬁziMumnparp]ut
"Flmm hz.vmz the s2me Iattar in & eolzmn do not differ signlﬁcmﬂyntfwmtmﬂ

The eight fungicides under trial Egumthree groups in this respest (Table
2 Granosan M, Granosgn NI and | & D fell in the first group and uausqi
pronounced seed injuty. 'The germinafion of paddy soed treated Bt &, lﬁam'l
32 times their rates of application was reduced significantly, | Gﬂ'mwftmn wis
almost completely eliminated when paddy seed was tesated with ;bm thige
fungicides at 32 times their recommended rate, and with Granosan M and
Granosan NI at 15 times their recommended rate.  The germination of paddy
sead was negligible (5.4 and 10.4 per cent) when treated with G;masa,u Mand
Granosan NI at eight times their recommended rate, and was poor (17.4 and
ITTpurmtrespwwe!y}whentmnteﬁwithIandDat lﬁmdﬂﬁmmthe

: mmmded rate.

o Arnn.n and Spergon belonged tn the second group aad caused no seed
ivjury even when applied ut 8, 16 anid 32 times their recommended rate. These
two fangicides are, therefote, the safést for seed dresaing of paddy. Ceresan,
Agroran GN and Dieldrex belonged to the third group, and wepe mtermediate
between the above two groups. * These fungicides did not significantly. reduce

- gernination .of the séad at 8 times their racommended rate, but reduced the

genmination signiicantly at 16 and 32 Hines their recomgended raip, - The
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garmination of the paddy seed was 53, 32 and 33 per oent ecapectively whon
tranted with Cereann, Agrosan GN aad Dieldrex at 32 tinmwes their recommended
mate ps compared with 89.6 per ceng of the untreated chack,

TABLE 2. Emergence t.';f paddy seed treqred with eight fimgicides ot four rates of
applicaion In dry mursery.

Bltmteme}gﬂnm of paddy seed weated at four mtes

Fungicides Rocom- Eight times  Sixteen Thirtystwo

TecdI~ times re- vopage
e mended  commended mm #

Carmosan M. 6531 5.4 3.6 .1 II-'H('
Granpsan N1, 63.3a 10,4y 0.0a 0,0a 8.5
C::rma.n 8.1.23 13.31: 54.9; 53.3;1' ﬁﬂ'..i;
Agrosa GN. 7584 83.7: 71 .44 3T fhfa
Aragat 86.9: 3.2 815 8.3 - %N
L&D, 32.3, 3.7 17.4a 2.2, D s
Dieldiex 89.5,; 84.5: 6d. 30 AT 67. T
Spergon £2.8; 83.6; 82.1¢ 803 - B2.4
Check 82.7: 83.9%: 48.7f 85.9 83.34
Lgast dlgnificant :
diﬂmnc:
At § per cent 7.1 7.1 7.1 7.1 3.6
At'1 per cent 9.3 9.3 9.3 9.3 4B

E 'ﬂg—umhnﬂnnhemmphmrinamlmmda not difar dignificantly at 3 per omt Jevel,

Significant interaction of varietles and funglmdcs indicated difforontial
response of certain varietics to the higher rates of application of fu.ngimdcs
Foweuet; this requires further study.

AH). Wek wupsesy

Fvﬂmnfarfunmmdmandthwmnfwmm
Similady, F values for interaction of fungicides and varisties, Fungicides epnd
raten of applicstion, sud the speond order interaction of variclics, Tungicides
their rates of epplication wers significant. However, I vajus for variekipe. apd
that for interaction of rates and varigties were Bon-signicant,

Bignificast F value for rates of application of the fungicides indicated
that fuagicides applied at rates higher thaa reoommended eignificantly veduced
germination of treated paddy seed. - Paddy seed emergence per piet far. averages
of the varieties and fungicides for different rates of application of the fugicides



40 PAKISTAN JOURNAL OF ABRICULTURAL SCIENCES

(Table 3) indicated that application of fungicides at 8, 16 and 32 titnes the re=
commended rates significantly and gradually decreased germination of paddy
seed,  As the interaction of varicties and rates was non-significant, the response

TuLﬁ 3. Paddy seed emergence for different rates of application of furigicides In

wel nRrsery.

Rate of application Plant emergence Per cent
per plos® eMeIgence

Recommended rate i 326.8; 52.3a

Eight times recommended rate - 244 35.9

Gixtesn times recommended rate - 168.%¢ © 2.0

Thirty-two tities recommended rate s 117.74 18.84

Least significaat differences - - ;

At 5 per cent lovel : s 20.71 T a3

" *0m the bags of 625 sesds sown per plot.
i “Fianru'hhin:thnmwumiuamlumdumtdiﬁmmiﬁmmlyatsw ooy dervel.

of varieties to higher rates of application af fungicides was similar, Thus, of
the four varieties used in the experiment, none was tnofe tolerant to these higher
rates of applications of the fungicides than the others. However, a significant
interaction of fungicides and rates of application indicated that certain fuogi-
vides applied at rates higher thaz recommended benaved differently from others
in cansing seed injury. This is brought out clearly in Table 4, summarising the
emergence of paddy sced treated with eight fungicides at four rates of application,
‘using an average of four varieties. :

The eight fungicides under trial fell in more or less three groups as in the
case of dry nursery. Granosan M, Granosan N1 and 1 and [} caused pronounced
seed injury., Germination of paddy seed was almost completély climinaled by
treatetint with these thrés fangicides at 32 times their recommended rete and
with Granosan M and Granosan NI at § and 16 times their recomiended rate.
The germination of paddy seed was poor (12.7 and 5.2 per cent respectively)
whett teeated with I & D ot 16 and 8 timés the recommended rate, -.Of the fungi-
cides under trial; Arasan and Spergon were the safest and cauged the least ssecd
.injury as compares with-ather fungicides. However, in wet nucseries aven these

-two fungicides applied at 16 and 32 times the recommendead rates reduced gar-
mination of the treated paddy seed, which was significant statistically, ' Cercsan,
_Agrosai GN & Dieldnex wers intarmediate in thit respeot. Thest fungicides
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miluceq gprm.mahun alsmﬁcantly at ’lﬁ and. 32 times their recommendad rates.
The geomination.of paddy seed ranged between i3.8 to. i3.0 at 32 times:the
recommendad ratea and between 20.0 fo 27.8 at !ﬁ t:unes their recomumended

i
TABLE 4. Emergence af pada'y seed freated wm: e.fghr fungic:des at four ra:e.t af
gppﬁca!mn in wet m.rr.mryﬂ _

TR DT Gt v

T~ Ao HEED T -
Per cent emergence of paddy seed treated at four rates

. Fungicides, Recomm-.  :Eight Sixteen Thirty-two
, - . ended  fimesre-  timies re- times re- . Average

. ) ., Commended cnmmeuded -:urnmmded -
Geenesas M... - 34,0, . 0 Q6 . 0.2:. 01 i RT
Grancsan N. L. 26.0g 2.9 0.1q 0.14 .. Fila
Cerespmy,. . 64,%0. 4l.Bc 25.00 . 128  36.0c
Agresan GN 8,9, 49.0¢ 26,82 . 3.8a T
ATSSAn, | - N3 49.24 49,5 432, . 49.3y
1&gl .. 999, 25,2 ; 13 . 08 2.1s
Digldrex;,. ! ﬁl P 3L 3%" 7.8, 3,5.& 5 3?-13*’
56.?.; . 5554 =AU Sﬂ,ﬂj 57.4.
Agh pecoiit 63 6307 63 6.3 3.3

{"per cent 83 847 8.3 8.3 4.2

-l

*Figures having the same leittr ta a column do pot differ significantly 2t 5 por cent leval,

':Em _OF thesg three fungicides, Ceresan and Agrosan GN reduced the ger-
‘mination significanily at § times their recummended Tates, whjl::h was 41.8 at
49.0 per cent respoctwaly 3

In"genersl, the germination of the untreated and treated paddy se::d of
four variefics used in the e;gpcglments was lower and the seed injury due to
w;rdusag: were more prunuunc:d in wet tham in the dry l‘.l‘ill‘ﬂEl'}’

DISCUSSIDN

Eight f‘un\pmdb; investigated for thait seed injury in the present study
comprised three groups, whereas seven out of these eight fungicides studied in a
previous mvestlga,tmn (Kausar ef af., 1370) belonged to two groups. The third
group in the ent stody has emerged on account of higher rates (16 and 32
times) of a;np].u:atmn of fuugl.mdes used in the present study, than in the previcus
study ~whersin the ffect of application of fungicides at 2, 4 and 8 times heic
recommended rates was investigated.
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CGrancsan M, Granosan NI and E & D belonged to the same group in
the two investigations. ‘These fungicides cansed pronounced seed injury and
almost completely eliminated germination at 32 times, wheress Granosan M
and Granosan NI did 50 even at 8§ and 16 times their recommended rates. Tand
D was comparatively less deletericus than Granosan M and Granosan NI at
8 and 16 tmes their recommended rate,

Arasan, Dieldrex, Agrosan GN and Ceresan belonged to the second group
in the pevious study and d.lgl not cause seed injury at eight times their recom-
mended rates, However, out of these fungicides, only Arasan did not canse
seed injury at 32 times in the dry nursecy in the peesent study. Other fiingicides
teduced the germination of paddy seed significantly at 16 and 32 times the re-
commended in dry and wet nurseries. The eighth funpicide Spergon also
caused no seed injury at 8, lﬁ and 32 dmes their recommendad rate in thcd.r}'
OLLSEery. Ak

- . The germination -::-f seed of four paddy varieties used in this stidy ‘was
lower in the wet nursery than in the dry 11u1”ﬁv.':.r3ir and the seed injury due to over-
dm;e was more pmnounned in wet than in the dry nursery Even Arasan and
Spergon which proved to be the safest of the sight fungicides investigated n:mluud
some injury i the wet nursery at 16 and Sltamra théir recommeaded rateq
The plumule of the presprouted seed plantad in wet murseries is fragile wigd
appareotly finds more difficulty in establishing itself than the seed planted as
such in dry nurseries. It also appears to be more susceptiblé 15 hlgh'e;f ratés’ of
fungicides. More precaution is therefare necessary in the selection of a safer
fungicide, and {n the thorough application of the fangicide uelmted at its curreﬁt
rate of application, for sowings in wet nursery than in the dry aursery, B
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