FUNGICIDES FOR TH‘E CDN‘I‘HD‘L oF SUGAEC&NE SMUT
A G. KAUSAR, SARDAR MUHAMMAD anp NAZIR AHMAD®

Eight funglcides, upplied as wet treatment on sugatesne setts of four varieties
infested with amut were effoctive in reducing the Incidence of smut and kad oo
Bignificant detilmental effoet on the gormination and titlering of sugarcans.
Fmﬂnmthnhmfungiddalnnﬂucln;mdmnﬁmtmdmmlm

) hymrwmcblundn,m Cernox Special and Granosan New Improved. In
anothee test with nine Aengicides applied sz wet treatment on setts of Co 312, Diel.
drex, Cerenox Special and Zerlate were the three best t‘unamdn in reducing
incidence of tha sput,

. Nine soad drcuimfu.nsudw apﬂhduduﬂmhudmhthﬂadllt
Planting were generaily effective in reducing the incidence of smut uisniﬂmtly
without having detrimental effect on the germitnetlon and tiilerlng of sugarcane,
Zetlate, Agrosan ON, Grenosan NI, Dleldrex A, Cerenox Spma]and Gﬂmm
M were aoyong de more uﬁ:mv: ﬂmpdﬂca.

INTR.DDUET I{}N

‘Control of sugarcane smut by sanithty measures has received consider-
able attention, but the control of th¢ smut b}r fuuglmdas has not beén adtquataly
ivestigatad, :

) Sheptierd (1924) Mnuﬁtus described the controt of ‘sugarcane smut
by cutting and destroying infested canes. Similarfy, Premecis (1938} from
Madras, India reported the removal of smutted canes and their destrugiion
by immetsing them in boiling water for 15 mirtes for smut control. Fawcett
{(1941) from Tucuman adviéed the- eIIm.inatmn of smutted canes by rovging
of by rotatton with non-susceptible CTOPS. Syatématlc mugmg. selection of
seed material for three seasons and immersion of setts Pmm smutted capes in
water at 35-66°C. Ffor 10 minutes before sowing have been recommr.ndnd by
Chona (1943), Ruugmg of snutted whips has likewise been advocidted b;-f
Hapkins (1951} and Kar ({962}, while the treatment of setts in hot watar at
32°C. for 18 mimtes hiss been reported by Joshi (1954), ':

" On the ather hend, a limited number of trials of fangicides for the eonteo)
of sngarcana smut tmw: been made, Luthra ¢ af. (1938) reported the effective-
ness of marcuric chloride and formatin solutione, whercas Kar and Srivasta
(1957) and Kar and Varma (1963) described immersion of setts in 0.2% per cent
Perenox end 1 per cent Agrosap GN suspension effective for smut control.

" #Department of Plant Puhnlonr, le‘l}r of Agriculivre, Wes: Pakistan ﬁtucuhural
Unhr:ﬂhf Lyalipyr.
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The present paper summarises the results of trials with cerfain fungicides,
applied as wet and dry treatment, for the contrel of sugarcanc smut, and their
effect on the germination of the treated setis, tillering and yield of cane. A
preliminaty report of the safjent results of these trials has already been presented
{Kausgr e ¢f, 19600,

MATERIALS AND METHODS

The. affectiveness of seed dressing fungicides, applmti as wet and dry
treatments, for the control of sugarcane smut and their effect o the g:minatmn
of treated setfs, tillering &nd yield of cane were mvestlgated at Lyallpur during
1958 to 19'5{'}

(a) Trial of the seod dresslng fungiciden 28 wet treatment

Studies on the effact of nine fungwl_des (applied us wet treatment) on the
germination, tillering and smut control in four varieties -of sugarcane. were
initizted in 1958,

The design of the experiment was & split plot, with three replications.
Four varisties of sugarcane CoL. 54, Col. 44, CoL. 312 and CoL. 29 formed
the main Blocks. . Ten treatments including treatment with nine fungicides and
an wntreated check formed the sub-plots within the main plots of-the varieties,
The nine treatments comprised immersion of sugarcane setts in a solution .of
Agrosan GN, Ceresan, Tuzet or Cerenox Special at one kilogram per 100 litre
water for two minutes; or Granosan M and Grangsan NI at § kilogtam per
IDD litre water for two mimutes; or 0.1 per cenl mercuric chloride for three
mmuj.es. or in 3.0 per cant formalin for two minutes and covering them- by
maist gunny-bags for two hours;. or in hot water at 45°C. for {wo hours, The
net-size of the experimantal plot was 50 feet by 2 feet.  Each plot consisted of
a single row planted with 75 setts. The buds of these setts were artificiglly
infested with the chlamydospores of the sugarcane,smut gad were treated as
detalled above, before: SOWIpg. -

The experiment was- repeated in 1959 with Co. 312 in quadruplicated,
randomized blocks. Ten treatments including an untreated check comprised
treatrent of sugarcane setts in the sclution of Agrosan GN, Cmsau, I and. D,
Dieldrex A; Spergon, Zerlate, Cerenox Spacial, Granosan M, or Granosan NI
The buds of sugarcane setts were artificially infested with the chlamydospores
of the smut before treatment with the fungicides. Each-plot-consisted of a
single row planted with 130 buds treated with different fungicides.

(b} “Trtal of seed dresslng fangicides as dry trestment
....... The effect of nine seed dresging fungicides on the germination and tiler-
g of setts and smut contro} was studied in 1958 and 1959. . Fhe experiment.
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was designed in randomized blocks with three replications in September, 1958,

and with four replications i in March, 1958 and March, 1959. The experimcntal

plot consisted of a single row, 50 feet long, planted 2 feet apart from the other
row,

The nine treatments excluding the untreated check comprisad treatments
of sugarcane setts with Agrosan GIN,- Ceresan, Iiand D), Dieldrex A, Spergon,
Zeriate, Cerenox Special, Grancsan M and Granosan, NI The I‘ungld‘des
were applied at the rate of four ounces pet scre except Granosan M and Granc-
san New Improved which were used at one ounce. The calculated quantity
of the fungicides for each plot was mixed with five seers of fine siit. One-third
of the silt including fungicides was placed in the furrow before planting the seits
and two thirds was used for covering the setts after planting, The buds of the
sugarcane setts were artificially infested with chlamydospores of the smut before
sOwing. -

(c) Trial of selecied seed dressing famgicides

The trials of 1960 were restricted to five fungicides. Four fungicides,
Agrosan GN, Granosan M, Dieldrex A and I and D, were compared for
their cffectiveness with Formalin treatment, Treatment with these five
funglc:des and an ontreated check formed the six treatments. The experlinents
were laid out in randomized block with four replications.. The size of the
experimental plot was 32 feet by 4 feet. In each plot two rows were planted,
2 feet apart,” 5 : ;

The setts of sugarcane artificially infested with the chlamydospores of the
smut Were vsed in the experiments, For dry treatment of the seits, three fungi-
cides Agrosan GN, Dieldrex A and I and D were appled at the rate of four
ounces per Acre, whereas (iranosan M was applied at the rate of 1 punce per
acre. For wet treatment, the infested setts were soaked in the solution of the
Dieldrex A, Agrosen GN, and [ and D at the rate of 1 kilogram in 100}itres water,
whereas Granosan M was used at the rate of 3 kilogram in 100 litres water, For
treatment with Formalin, the setts of sugarcane were immersed in 1.0 per cent
Formalin selution for five minutes and was followed by two hours’ covering
under moist cloth,

RESULTS AND DISCUSSION
. {2) Trial of sced dressiog funglcides 28 wet treatwent in 1958 and 1959

() The result of treatment of sugarcane sefrs with nine fungicides
-8 wet ireatment on the gerntination, tiflering and smut control in four varieties
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of sugarcate in 1958 are summarised in Tables 1 and 2,

TARLE 1.—F vales for germination, tillering and incidence of smut in respect of
JSour varieties of sugarcane as affected by wet treatmeny with fungicides.

F values for
Dregrees :
Variation due to of . :
freedom St Germination Tillering
Blocks 2 0,55 N.8.  0.97 N.5.  1.68 N.B.
Yarielies L) 11.82 &+ 213 N5  1.65 NS
Error (1) 6
Towal il
Fungicides 9 14.57 #*» 6.62 **  T.I7
Pungicides X varicties 27 2.22 %+ 2.04 ** g.61 »*
Error (5) 72
Total Tl?

& #Zignificant at 1 per cent.
N.5. Non-significant,

TABLE 2.—(hermination, tillering ond incidence of smut on four varisties of
sugareane as qffected by wet treaiment with fungicides.

Fungicides Smut Germination  Tillers per
{per cent) {pet cent) mt;li&abed

~ Agrosan OGN 12.31 30.16 3N

Catesan 10,24 32.49 4.54
Granossn M 11,81 29,27 5.46
Granosan New Improved 9.14 at.11 5.30
Tuzet - 4.15 25.27 5.66
Cerenox Special 7.13 31.33 5.19
Mercuriz chloride 2.56 '30.64 5.08
* Formalin 1.21 24,72 5.94
Hot water %10 B5.55 7.00
Check 23 87 29,49 5.14
Least significawt diffsrenoe :
1 per cent leved 6.06 10.79 2.%0

3 per cent level o 4.70 8.12- 2.19
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F values for varieties, fungicides and their interaction in reapect of smut
contrel were significant.  However, F values for germination and tillering in
.. reapect of varieties were non-significant, whereas those for fungicides and their
_ interan:ﬁun were s:gniﬁcant
Taking an average of four vaneties, all the fungicides were effective in
- - reducing the incidence of smut sfgnificently (Table 2}, Formalin and Mercuric -
chloride were the most effective followed by Tuzet, Cerenox Special, hot water
and Grarosan NI Significant F value of the interaction between fungicides
and varieties indicated & differential response of varieties to tha fungmdal
treatment,

Taking an average of four vatieties, Ceresan, C:rcnux Special, ﬂ:annsan
NI and Agrosan GN enhanced the germination of treated setts, but the inarease
was non-sigaificant (Table 2). Grahosan M, Tozet, and Formalin decreased
the germination of treated setts to some extent, but the decrease was nap-signi-
ficant. . However, hot water treatment decreased the germination significantly.
The dignificant interaction between fungicides and varieties indicated that some
of the varieties responded differently to some of the fapgicidal treatments.

Sugarcane setts (remted with Formalin, Tuzet, Granosan M, Agrosan GN,

and Cerenox Special produced a little higher number of tillers per geiminated

“bud than the untreated check, but the increase was non-significant, However,

treatment of sugarcane setts with hot water produced significantly Eighet sumber
of tillers than the untr:atead setts, .

(i:} The Expmmmt was repﬂatad in 1959 with Co. 212 in quadruplmated
randomized blocks. 'Observations on the germination, tillering and smut
control are summmsrised in Table 3, .

Treatment of setts with the fungicides mduced the mmdcnce of smut,
The decrease was significent after treatment with six fungicides including
Dieldrex A, Cerenox Special, Zerlate, 1 and D, Granosan NI, Agrosan GN. |
The three most effective fungicides were Dieldrex A, Cefenox Bpecial and
Zerlate.

The treatment of sugarcane setts with Dle.ldrcx A end I and D saamﬂ.-
cantly increased the germination of sugarcane setts. Spergon, Cerenox Special,
Graposan NI and Agrosan GN enhanced the germination of setts, but the
incréase was non-significant. However, treatment of setts with Ceresan
ﬁlﬂilﬁﬂnﬂ}' decroased the germination.

" With the em:prnon of Granosan NI, other ﬂmglmdes decremd ullmng
of treated setts to some extent but the decrespe was: non-signiflcant . etatisti-
cally, The increase in the number of fillers from setts trented with Granosan
NI was non-significant statisticatly.
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TasLe 3.-—Effect af wel fungleides on the permination, titfering and smut
control in Co, 312,

Smut Germination Tillers

Fungicides : (pet cent) (perplot)  (per minated
y
Agrosan GN . i3.17 28.00 £.5
Ceresan 20,25 . 8.75 - 5.0
iand D ’ 11.42 48 .25 4.0
Dieldrex A 5.50 £2.78 . 4.2
Spergon 12,25 45.%0 C 7.9
Ferlata 3.1 25,00 8.4
Czrenox Special T.77 36.50 6.8
Granosan M 22.87 20.75 7.9
Granosan NI, . 12.65 29.25 11.7
Check .67 27.00 9.7
. Least significant difference
1 per cent levei : 20.64 22.85 .30
5 per cent level . 15.29 16.42 6.30

{b) Trinl of fimglcides 28 dry treatmant in 1958 and 1959

{) The effect of nine seed dressing fungicides on the ggrmmatmn and
tillering of setts and smut control was studied during the year 1953 and 1959,
Sowings were made in September, 1958; March, 1958 and March, 1959, Aver.
age tillering and smut contro! for these three trials are summarised in Table 4.

" F valuc for fungicides in respect of smut control for the three crops
during the year 1958 and 1959 were sipnificant. F values of fimgicides in re-
spect of germination for the crops sown in March, 1958 and March, 1959 were
significant,” whereas that for September, 1958 was non-significant, F value
for fungicides in respect of tillering in March, 1958 experiment was significant,
but the F values for S:ptemher 1958 and March, 1959 sown crops 'were non-
vignificant,

The mine fungicides under trial reduced the incidence of smut signifi-
cantly. The fungicides ranked in order to their effactivencss as Zerlate,
Agrosan GN, Granosan NI, Dicldrex A, Cerenox Special, Granosan M,
Ceresan, 1 and D, and Spergon.

Dieldrex A and I and D enhanced the germination of sugarcane setts
but the increase was non-significant statisticaly. The other funpicides did not
have significant deleterions effect on the germination of setts, Ceresan, Cerenox
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'TABLE 4. —Eﬁ‘ecf af ﬁmgfcﬁie: on sntut controf, germination and tillering

Jrom - setts.
: Smut Germination Tiliers
- Fungicidles {per cent) © . per g]:ﬁinnted

Zerlate 1.8 24,40 5.9
Agosn G 3T wm 63
Granosan NI 4.5 26.69 4.9
Dieldrex A, 5,00 357 . 47
Cerenox Special 5.22 27.45 5.6
Granosan ™ - 5.47 26.33 5.2
Ceresan 7.30 25,77 6.7
Jand D 9.93 312 35
Spergon 10.66 2512 5.9
. Clieck 19,74 30,13 4.9

el S g0 ae
5 per cent Teval - 6,94 6.87 - 6.13

Special and Agrosan GN, Spergon, Zerlate and Granosan M ctihanced the
myumber of tillers per bud, but the increase was non-siguificant statisticatly.

(<) Trial of 1960

Treatment of sugar-:aue sefts with the funpmdes enhanced Mmatmn,
tﬂ!ermg and yield significantly (Table 3). ~Treatment of the setts with fungicides
were generally effective in reducing the incidence of smut. Dieldrex A and For-
malin proved to the best in this reapect. Diy mnd wet treatments with
Dieldrex A and Agrosan GN proved definitely better than the other fungicides
in germination, Dieldrex A and I and D were the best in enhancing the number
of tillers in both dry and wet treatments, Dieldrex A, 1 agd D and Agrosan GN,
significantly enhanced the yietd in wet and dry freatments: Similar resufts
were abtzined in 1951, ' '
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TanLe S.—Effect of wet ghd dry applicotion of furgicides on gt comirol,
germination, ilering and yleld of suggreane in 1960

; BE Smut Emergence Numberof  Yield
Fwagicides (per cent {per plot) titlers *° (ibs cane
; per plot ‘per plot)

1 ¥ Dry Treatment ., B
Dieldrex A 1.38 . 136,50 535.00 139,50
Formalin 1.98 116.25 445,28 113,25
Iand D 3.1 114.25 520.50  i33.%0
Agrosan GN 2.18 - 122.75 474.%  tL.75
GCrancsan M 3,82 - 114.75 420.75 108,75
Utitreated check 8,79  82.75 354,00 88.25
Least significant difference : .
 pet cont level 345 3m 142.11 32,01
$ per cant level 2.50 27.28 102.95 23.17

Wet treaiment

Dieldrex A 0.78. 144.50 453.75 - 139.00
Forwalin 0.88 125.00 - -359.25 - I04.75
TandD 1.01 121.75 44550 130.50
Agrosan GN 1.07~  138.50 376.75 - 120,25
- Gramosan M - COL2SC 136,250 4.5 - H9.T5 —
Check 502 . 100.%0 354,25 100,25
Least significant difference . ' _ .

1 per cent level 2.53 23.69 111.84 17.87

5 per cent level 1.83 17.16 BL.OD . 12,98
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