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EFFECT OF PRE-HARVEST FOLIAR SPHA’Y DF_MAL'EIE: HYDRAZIDE
ON GROWTH, YIELD AND QUALITY OF POTATO®

I, N. DDRGYAPFA GOWDA! and K, § KAISHNAPPA?

Singls epray  of malelo hydrozide (MH) mede on & poteto crop st 2.8° weeks. hi'lm.-
hervost at & concentrations {0-0 4%) hod na markad inliuenee on mnrphnrnnlcnl :hamn-'
tars. M H apray given 6 weeks before harvest at 0. 2,02 and 0.4 per cont reduzed 'lhll 'hlul
tubet vield by 5 61, 10.36 and 13.93 per cant respectivaly mainly b? d-crrnsina the :m uf
tubors. The MH  hed no signilicant Influénce on por cent dry matter af hauTrn* ruut: nnd
number ol tubere per hili, However, It raduwosd the starch and mtal sugar content af tublu

In potato production Maleic hydra-
zide (MH) is .used as a sprout
suppresant and being applied as a
foliar spray before the harvest of the crop.
The time of application is critical Early

application can result in vield reduction..

where as late application  will
render the  treatment  ineffective
(Burton, 1978). As MH is the enly
chemical sprout suppresant presently
permitted in the country (Sukumaran
et el., 1979). the present study was
initiated with cv. Kufri Jyotl to study the
effect of pre-harvest foliar sproy of MH
on growth, yield and quality of potato
crop. '

MATERIAL AND METHODS

A trial was carried out on the
pre-harvest foliar spray of Maleic hydra-
zide (MH) on potato during rabs ceason

of 1981-82 at the Unwarslw ﬂf Agri-
cultumI ‘sciences Gandhi_ Krighi’ ‘u"gnana
Kendra campus - Bangalore. A spht plot
design was adopted by assigning 3 times
of spray viz ,6(T\), 4 (T») and 2 weeks
(Ts) before harvest to the main plot
and four concentrations of MH viz,
control (Ce) 0.2 (C,)* 0.3 (C,) and 0.4
per cent (C.) to the sub- plot and were .
replicated 4 times. . The  gross- and

- net plot. sizes’ were 405 m 28m and
'315m X 24 m

respec:twelv

Breeders seed tubers were cut into
seed pieces with - 2-3 eyes and were
soaked in' 0.3 percent Dithane M-45"
for 10 minutes they - weré dried in
shade and were planted at a spacing
of 45 cmy 20 cm. The crop received 100
kg each of N;P end K per ha, out of which’
50 percent of N was applied at planttng
and the rest 4 \weeks later at tha time
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of earthing -up. The crop was raised by
adopting - recommended package of
practices | Ten plants were selected at
random from each treatment and were
labelled for recording observations viz,
plant  height* number- of branches,

‘internodal length and leaf index, At the’

time of spraying screens .were provided
on all the sides of the pjot to arrest
spray drift. Crop was harvested at full
matutity. At harvest,  dry’ matter of
haulm and roots were -calculated on
ten random selected plants Total as
well as grade-wise vield was recorded.
The tubers were divided into three
grades' according to their diameter ice,

large above 51 MM, medium 25-50 mm
and small below 25 mm.

RESULTS AND DISCUSSION

Pre-harvest single foliar spray of
MH had no marked - influence on
morphological characters except number
of branches which varied with different
time of spray of MH and leaf index to
nteraction of time and concentrations of
MH applied. The non-significant response
n plant height andinternodal length among
the treatments may be attributed to the
sompletion of growth in all the plants
3ven before the treatments were imposed.

_Increased number of branches due to
vIH spray at 6 weeks before harvest is
fue 10 the suppression of apical
lominance at lower concentrations,
vhich stimulated the development
f lateral branches. MH acts as an
inti auxin and thus counteracts apicaj
lominance Similar results are reported
1 China aster by Narayana Reddy
1977). Reduced leaf index was
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abseived when 0 3 and 0.4 per cent MH
concentration was applied at 6 weeks
before harvest (T,C, and T,C:), This is
due to the inhibite leaf expension
induced by MH.

Number of tubers per hill"

MH had no significant effect on
tuber number per hill at harvest
(Tables 2a and 2b), The number of
tubers produced per hill is a function of
number of main stems or shoots which
is determined by the number of sprouts
on seed tubers.

Dry matter of haulm and roots :

Pre-harvest single spray of MH had
no marked influence on the accumulation
of dry matter of haulm and roots of the
plants. This can be attributed to that
most of the dry’ matter accumulation in
haulm and roots might have taken place
before the treatments were imposed.
Total yield :

The total yield was significantly
reduced by the time of application, the
concentration and the interaction effect
of them MH spreyed at 6 weeks before
harvest (Ti) recorded the lowest vyield
(189.16° q/ha). Thisis due to the
reduction in the vyield of small and
medium sized tubers (Table 3).

.In respeet of concentrations of MH
highest reduced vield “was recorded
when MH was sprayed at 0.4 per cent
(C.) followed by 0.3 (C,) and 2 per cent
(Ci)which were at per, with a decreased
yield of 7.68, 7.42 and 5.51 per cent
respectively over the control This
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roduced Yield is due to the decrease in
the vield of large and medium sized
tubers as a contequence of hindered

tuber enlargement due to the application
of MH.

MH sprayed 6 weeks before
harvest at 0.3 and 0.4 percent (T,Cs
and TiC,) reduced the vield by 10.36
and 13.95 per cent respectively over
the control (TiCe). MH sprayed 4 weeks
before harvest at 0.3 and 0.4 per cent
(T:C» and T,C.) reduced the vyield by
522 and 4.33 per cent respectively,
whereas MH sprayed 2 weeks before
harvest at 0.30 and 0.4 per cent (T,Cs
and T:C+) the yield reduction was 2.83
and 4.21 per cent respectively. The
_reduction in total yield is mainly due to
the reduced vield of large sized tubers.
Similar results have been reported by
many earlier workers (Rao and Wittwer
1955; Sukumaran et al., 1979; and Kaul
et 8f;, 1981).

Grede-wise yield :

Significant reduction in the vield of

large sized tubers were observed for -

varying concentrations due 16 the
interaction of time of spray concentra-
tions (Table 3). MH sprayed 6 weeks
before harvest at 0.4 per cent (T\C))
reduced the vield by 46,4 per cent
over the contral (T,C+), Whereas MH
at 0.2 and 0.3 per cent (TiCi and
TiCy) were at par and reduced the
vield by 2945 and 29.95 per cent
respectively. This reduced vield is due
to hindered tuber !enlargement induced
- by MH residue -and. it is well known
fact that MH brings about growth
retardation by bringing down the cell
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division 1o the minimum due 10 reduced
mitotic activity (Rakitin et al, 19?&}
Similar reduced vield - due 10. MH 18
reporterdd by Rao and Wlttwm (1955]+
MH at varving cuncentratmns apphed at
4 and 2 weeks before harvest: reducgd
the yield of large sized tubers but the
differences among them being, nontsigni:
ficant.

Yield of medium sized - tubars “was
significantly reduced by spray: ﬂf MH
at G and 4 \weeks before - l‘tﬂlf_'-fﬁ,ﬁ AT
and T+). While the concertrations, ‘the
interaction of time of spray and concen-
trations had no significant effect on
medium sized tubers.

Time of MH. spray, . interaction of
time of spray .and concentrations had
no marked influence -on the .yield of
small sized tubers. However, the
concentrations of MH. at 0.3 anti__D.’i
per cent increased the vield significantly.
This increase is due to reduced.enlarae-
ment of tubers

Dry matter of tubers »

Significant  differences were not
evident amongst the ' treatments _in- the
production of dry matter content of
tubers at the time of harvest to varying
concentrations. their time of application
and interaction of them (Tables 2a and.

2b).
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Starch content Iﬂf tubers :.

At harvest, starch . conterit'dld not
vary sugmﬂcantly to the time of MH
spray, but significant d:,fferenﬂes were
observed in respect of concentrations
and the interaction of time of spray end
concentrations of MH (Tables. 2a and
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2b). Highest starch content (77.339%)
was observed in the control (C,) followed
by spray of 0.2 per cent MH (C,)
which were at par. MH at 0.3 and 0.4
per cent’ (C, and C.) had significantly
lower starch content than 0.2 per cent
MH or contrel (Ci or C,). Amongst

the interaction, lowest {72.259%,) was.

in the 0.3 per cent MH sbrayed at 6
weeks (T,C,) while highest (78.50%,)
was in the control (T,C,).

Reducing sugar .

Lower reducing sugar was observed
to the spray of MH at 6 weeks (0.46%,)
compared to the spray at 4 and 2 weeks
before harvest (0.50 and 0.52%, respec-
tively). Reducing sugar decreased with
the increase in the concentrations of MH
(Table 2a). Amongst interaction, the
lowest (0.33%) was in the spray of 0.4
per cent MH sprayed at 6 weeks before
harvest (T, C.), while it was highest
(0.54%,) in the control (T, C,). The
lower reducing sugar is probably due to
higher residue of MH in the tubers which
might have inhibited the formation and
and accumulation of reducing sugars.

Sucrose (non-reducing sugars) :

Marked differences were observed
1o varying concentrations, the interaction
of time of spray and concenfrations of
MH. Amiongst the interaction highest
(0.86%,) was in the spray of 0.3 per cent
MH sprayed at 2 weeks before harvest
(T: Cs). Lowest (0.689%) was in the
249, MH sprayed at 6 weeks harvest
(Ty Cs). '

Total Sugar :

Different concentrations of MH
significantly reduced the total sugar.
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Highest (1.34%)w as in the control
(Cs). while lowest (1 15%) was in the
0.4% MH (Cs) MH sprayed at 6 weeks
before harvest resulted in the lower total
sugar of tubers and the reduction was
in proportion to the concentrations. of
MH (Table 2b). MH at 0.2 and 0.4 per
cent sprayed at 4 weeks before harvesr

(T,C: and Ts C,) resulted inthe low
total sugar content of tubers. This
reduction is mainely due to lower

reducing sugar  and sucrose content of
tubers.
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Table 1 Plant sharactors of potata 15 days after the dilforant times of spray and
concantrations of MH

Treaimonts Plant Mumbsr of Internodal Leal inds)
haight fem) branches length (om)

Time ol spray

T 27.3 133 28 61.44
1, 21.8 128 29 60,1
Ts 27.4 121 2.8 - 616
€., (0 05} .S 0.3 N8, .S
c.V. (%) 14.4 8.2 98 4 08B
Concentrations
o 281 128 .80 B0 6
Ci 28.2 13.0 29 @00
¢, ,26.7 127 28 623
) 260 124 28 612
C.D: (0.06} N5, . N.S. M.S, NS,
Y. (V) X 8.2 7.6 B4

Time of spray x Concentretions

o 29.2 13.7 28 810
" “'260 13.2 28 81,0
T.Cs 279 133 28 68.7
T\Cs 26 2- 13.1 27 58 2
T.Ce 16,9 12,4 ao 80,0
TG 307 135 2.4 62:6
T:C 267 12,6 28 625
T,Cy 270 125 2.8 637
G, 183 123 30 64.7
ToCy 28.0 13.4 2.9 61.0
TiCs. 268 12.2 29 60.7
T:C: 287 -° . ME 2.9 E0.0
€.D.! (0.05) N.S. N.S, N.S. a8

C,D.* (0.05) NS, N.S, .S, 4.3

i

€.0' — For comparing two MH concentration means at & tixed isvel of 1ims of spray

G D — For comparing two time of spray means for & lixed or at dilferant Isvels of MH chricentrations.
N.B. = Non-signilicant
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RESEARCH NOTES

“Table 2a §ftect of pre-harvest tellar spray of varyiog flevals of MH snd Ita tima of applicstisn on yleld
stulbutes and quality of tubers at harvast.

Mumbsr of Dry matter Dry matter Ory matter Starch Reduelng Sucross Total

Treatmants tubsrs per  of haulm  of'roots  of tubers® centent sugar content content
will %) (WA (%) o tuber® content of tuber® of
(%) of tubers (%) tubars®
% Y
Time of spray
T b.og 10.8 23 19.8 76,7 o4 078 1.21
T 3.5 189 211 1513 76.2 0.50 0.74 124
T i0.18 23.0 21.3 18.1 763 052 o078 1.30
6.0, {'-'.I_HI n3. NS, NS NS N.S, 0.02 NS, -5
c.v. (%90 17.88 19.2 20.1 B4 1.7 470 1,68 8,04
Caneentrations
Ce 18,28 198 a2 1983 b | 058 0.7% 1.34
L seq 08 218 19.3 758 D48 0.74 1.22
[ = 9 B9 225 . 21,4 19.8 740 8.7 [ X.[ ] 1.27
Cs 942 208 20.7 193 747 o048 086 1.8
C0.{P=005) N.E N.S NS, n.S. 1,2 002 088 0.00
C.V. (%) 28 ¢ 21,1 2:2 0.7 21 489 082 440

® Dry welght basls
H.&. Non-significant.

Yeble 2b: Effect of pre-harvest folisr soray af varylng levels of MM  snd its tims spallestien s=

ylold aturlbutes eod quality of polsto tubsre =t harvest

Number of Ory matter Ory metter Bry matter Sterch Reducting Sucress Tetal

Trestmenta  tubers per  of hsulm® of roots%; of tubei® content sugar content sugar
L1 ’ % . oftubs™ eontent o! of tuber® centent
%  whe*9 % oftube®
%
Time of spray X Cancentrations
TGy . 8.3 18,1 20.8 20.8 7B.B 0,54 0Bl 1.35
TiCy B.A 22.3 221 18.7 716.7 0.47 0.1 124
TiCy 9.8 198 a2.8 0.8 722 045 - 0.73 1.8
il .2 213 19.F 8.8 76.5 0.33 . 0.E8 1.07
TyCy 58 18.3 221 1889 76.7 0,64 0.72 ° 1.28
TCy 88 .18 22,7 18.0 76.7 B.49 -0 1.20
TsCs i0m 21.7 200 188 ¥4.0 048 0.B5 1.1
T Cs 86 17.8 15 6 16.8 7356 O 0.88 1.20
T3Cs 12,8 220 20.8 10.7 767 068 0.34 142
Ty 10.2 211 188 1a.8 T4.8 0.48 0,74 1.22
TeCya 8.4 260 2.3 190 767 082 G0Es 1.38
TsCs 4 22.9 23.2 18.56 742 0BO e 1.21
G.0D.! (P=0.05) N.3, NS, NS, ns 235 0,04 o.08 0.08
C.DY. (F=0.05) N.85. NS N.E, N.S. 2,32 0.04 0.11 009

C.D'—Fwr sampating two MH concentratlon means st & fixed level of tima of spray.

49, —For sempuing two time of spray means for & fixed of st differant lavals of MH soncentistions,
*_Bry welght basie )

R 5=NEan-Sigailsant,
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Tablo 3 Effect of pro-hawvert follar spray. of varying levels of MH and ita-timo. of kpplidation an

gradewisn and tatal‘yield ef potato.

far cef I?Fiﬁi?ﬁ‘é

:'fiuntm&:;[.t_. . Yiold por f']f‘af::'j_glr'&'[q';
Largo Medium Small Tatal totsl "yield ‘avar
' ' control
Time_of spray

Ty gv.6 98.8 6.8 197,2 -

Ts 861 1164 5.9 07.4 -
c,D. (0.06) rS 9.7 s 4.8 =
CV. (Yl - 15,7 10.8 a2, 26 i

Concentrations

.Ce 101,6 01,6 6,1 208,2 -

o 837 107.5 6.9 198.2 5.5

Cs 82.1 98,5 7.0 192,7 74

Cs 87,1 105.1 43 182,56 ?;E
c.0, (0.05) 12,4 NS 1.8 5.4 afl
eV, (%) 16.8 12,8 38,1 14.9 -

Time of spray’ x Conceritrations

TiCs 119.0 80.6 4.0 AUBS -
7iC 83.9 102.1 6.9 193.1° BE"
716y 86.9 92.2 3.9 183.2 10.3
TG 563.8 168.7 3.3 176.9 13,9
TaCy 1092 1031 46 208.0 g
T+Cy 70.5 105.1 8.2 193.%. 71
T30y 88.6 82:8 8.2 168.8 82
T5Cs 89.5 542 8.2 192.0 €3
TiCs 858 1203 6.1 2123 -
TsCi 87.8 1164 5.8 208.6 1.7
T:Cs B7.8 - 110.4 7.9 2063 2.8
TaCs - 83.0 . 1154 4.9 203.4 1.2
C.D! (0,08) 21.48 NS NS 8.38 -
€.0.% (D;06) 22 08 R NS 815

C.D,! — For comparifg two MM concehtrations means st fixed fovalvof e ardmrav’ = 7

C,u — rof COMpEnnNg WO umie ©f SRIBY MEAN3 10F 3 TIXED OF £1 citferent lovéls'of M concent tetion”

Mi=-Non-Signillcant
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