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EFFECT OF PRE-HARVEST FOLIAR SPRAY. OF MALEIC HYDRAZIDE ON
4TORAGE BEHAVIOUR OF POTATO STORED AT ROOM TEMPERATURE®

I, N. DOREYAPPA GOWDAI

and K, 5. KRISHNAPPA?

The etfect of pre-harvest single foliar application of mateic hydrazide (MH) at
four concentrations viz., 0, 0.2, 03 and 0.4 per vent at 2, 4 and 6 wecks before .

harvest on tho storage behaviour of potato cv,
it was observed that sprouting, sprouted eyes per tube,

day of harvest.

Kufr Jyoli was studied upta 150th
sprout length

sprauts weight, cumulative PLW and rottage of tubers were low throughout the sto-
rage. its effect being pranounced with increase in concentration and early application

prior to harvest,

It towered the dry matter of tubers, but incressed the starch content

and ‘had no significant effect on sugars et 150th day of harvest,

- Storage of potato is essential in
order to regulate the supply and to pre-
‘serve the seed tubers. During storage
potatoes are subjected to various losses
due to respiration, evaporation of water
from tubers and rottage due to various
storage pests and discases (Rastovskis
1981). Sprouting of potatoes leads to
both quantitative and qualitative loss
of tuber due to hlgher water loss.
saftemng and swaetening of tubers.
One of the simple and easier metihods
for the control of sprouting in pota-
toes stored at room temperature is
use of chemical agents. Hence, investi-
gations were carried out to study the
pre-harvest feliar spray of maleic hydra-
zide on storage bshaviour of potatoes
stored at room temperature.

MATERIALS AND MEIHUUS

A trial involving pre-harvest foliar
spray of maleic hydrazide (MH) on the
potato crop was  carried out during
Rabi season of 1981-82 atthe Uni-

versity of Agricultural Sciences, Gandhij
Krishi Vignana Kendra Campus, Banga-
lore. A split-plet design with 3
times of spray viz., 6(T1), 4(Tx) and 2
weeks (Ts) befare harvest to the main
plats and 4 concentrations of MH
viz,, cortral (C,), 0.2 (C,), (0.3 C:) and
0.4 per cent (Ca) to the sub plois
and were replicated 4 times. The crop
was planted during the third week of
December 1981 and crop was raised by
fellowing recommended package of
practices. Spraying was done till -all
the foliage of the plant got wetted
uniformly. At spraving screens were
provided on all sides of the plot to arrest
spray dritt. The crop wes harvested ag
full maturity and the tubers were cured
for 2 weeks. Five kg of cured  tubers
were randomly selected {rom each treat-
ment and replication.  They were sto-
fed in hessian bags upto 150th day
of harvest ( April to August, 1982 ) at
fhe field laboratory of Horticutural Res-
earch station, B.H C. (50%) was dustad
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on the bags to control tuber
During storage data were recorded on
five randomly selected tubers at fort-
nightly intervals.

RESULTS AND DISCUSSION

Sprout initiation: Significant ditferences
were observed among the treatments
due to different time of spray and conc-
entrations of MH ( Table 1a ). Spray
of NH at 6 weeks before harvest sigri-
ficantly delayed the initiation of sprou-
ting at different concentrations and
maximum delay was at D.4% (T Cy)
closely followed by 0 3 per cent which
were at par. Even at 0.2 per cent it
was significantly superior to control.
Same trend was observed for varying
concentrations of MH sprayed at 4
weeks before harvest, Spray of MH
at 2 weeks before harvest at varying
concentrations delayed the sprout ini-
tiation considerably compared to control
Hoewever, ditferences amongst concen-
trations were less marked. The pro-
longed dormancy of inhibited sprout-
ing for a longer period after harvest
by MH is brought about by way of re-
duced cell divisien as evident from re-
duced mitotic activity. Thess results
are in agreement with the findings
of Sukumaran et a/. (1979) and Kaul
et al. (1980).

Number of eyes spreuted per tuber:
Pre-harvest spray of MH markedly in-
fluenced the number of eyes sprouted
per tuber. From 75 to 150th day of
harvest amongst different time of
spray lewest number was in the spray
given & weeks before harvest (T)),
while highest was in the spray given
2 weeks before harvest (T:). Increase
in concentration of MH resulted in
the lower number

of sprouted eyus

moth.

el 77 ‘Nog

per tuber (Table 2a). At 150th day
after harvest the lowest number (3.31)
was at 0.49, sprayed at 6 weseks befors
harvest (T,Cs) while control (TiCs). had
highest (5.75). MH sprayed at 6 wesks
before harvest might have resulted in
efficient translocation of MH to -tubers
resulting in the higher residues in the
tubers which inhibited sprouting of
eyes by reduced mitlotic activity. Similar
results of less number of eyes sprou-
ted at theend of storage period is
reported by Bishop and Schewers
(1961)

Sprout  length: MH  application
significantly reduced the  sprout
growth. MH sprayed at 6 weeks (T1)

was superior te 4 and 2 weeks (T: and
T:) in inhibiting the sprout growth

‘throughout the storage peried(Table3a).

The sprout growth inhibition by MH
sprayed at early stages prior 10 crop
harvest is due to maximum transloca-
tion of MH to the tubers. Among
different concentrations MH at 0.4%,
(C:) and 0.39 (C:) were at par and
were more effective than 0.2Y% (C,).
MH at 0.4% sprayed 6 weseks (TiC:.)
was more effective compared te other
combinations throughout the storage
period and 150th day of harvest it had
lowest sprout growth (1.59 mm), where
as contral (TiCs) had highest (26.6mm).
The slow growth of sprout was due 1o
residues of MH in the tubers which
reduced the mitotic activity in the cells
and ultimately the cell division. The
trend of results was in confirmation
with the findings of earlier workers
(Choudhuri, 1967).

Weight of sprouts pertuber: At 150 th
day after harvest Ilowest sprout
weight (24.7 glkg) was in.the spray
given at 6 weeks before harvest (T:).
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Table 1a: Effect of pre-harvest foliar spray of different times and concentrations of MH on initi-
ation of sprouting and sprout weight ol potato tubers stored at room temperature

Treatments Initiation of sprout- sprout at 150th day after harvest
ihg (days) Waight (g/kg of tuber) Yo
Tima of spray
T, 50.62 24,70 2.47
T4 44.69 47.90 4,79
T, 39.69 65.90 6.59
C.D. (P =0.05) 2.87 11.34 0,95
c.V, (Y 6.86 28.83 23.99
Concentrations
C, 32.67 8250 B.25
c, 47.17 43.80 438
Ty 48.33 27.20 272
c, 51.83 _ 31.10 3.1
C.D. (P'=0.05) . 188 11,01 1.08
C.V, (%) 4.98 27.46 27.46

Tahle 1b ¢ Effect of pre-harvest feliar spray of different time and concentrations of MH on initi-
ation of sprouting and sprout weight of potate tubers stored at room temperature

Treatments Initigtion _nr sprouting Sprout weight at 1501h day after harvast

(days) Weight (g/kg of tubers) (%)

Time of spray X concentrations

T.C 33.50 70,80 7.08
™y 53,75 20.70 2.07
T,Cs 57.25 5,40 054
T,Cs 58,00 2.00 0.20
T.Cs 32.28 T8.10 7.81
T4Cy 47.26 59.20 507
T.Cs 45.50 27.80 2.78
T,Ca 53,76 26,40 284
T+Co 32.25 98 60 g HE
TsC) 40,50 51.70 517
T.Cu 42.25 48 40 4.8¢
T4Cs 43.75 64.20 6.42
C.D,} (P =0.05) 3.25 19,07 1.84
c.D.? (P = 005) 3.85 19.78 1.86

C D,! — For comparing two MH concentrations ot o fiked level ot time of spray

¢ 0.* — For comparing two time of spray means for a lixed or a1 different lovels of MH concon-
tratian,
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Table 2a: Effect of pre-harvest folior spray of dilferent time and concentrations ol MH on 'nums
ber of ayes sprovied per tuber potato starcd ef room tomparature

Number of eyes sproutedtuber

Teigatments Cays alter harvest

60 75 a0 105 120 135 150

Time of spray

T, 2,84 3.48 375 4.03 433 4 50 # 55
To 3.58 4,05 4,50 4 64 481 509 5.16
Te 3.47 4.34 466 480 4 97 516 528
C.D. (P =0.08) M.5, 0686 0.E0 55 0.328 0.29 A7
eV, (%) 18.28 18 40 16 09 14.06 aai 6 84 T
Concentrations
Gy 5.25 5.44 5.63 5.62 563 573 5732
c, 3.17 3.15 4.42 462 481 5.18 5.19
C. 2.60 3.25 2.56 3.85 4.21 444 463
Cy 2.58 3.6 360 381 4,10 4.37 4.44
c.D. (P = 0.05) 056 0.49 0.40 0.35 0.34 0.27 0.23
CN. (%) 1960 1479 11.17 9.30 8.67 6.57 5,45

M, 5. — Non-significant

Table 2b: Effect of pre-harvest foliar spray of diffarant time and concentrations of MH on numbes
of eyeas sprouted per tuber potato stored &1 room tamperature

Mumber of eyes sprouted per tuber

Treatmeants _ Days after harvest
60 75 80 - - 105 120 135 150

Time of spray X Conc. of MH

T,Cs 5.44 5.56 556 5.69 575 5,75 575
T,C¢ 3.44 4.13 4321 4.69 4,75 " 5,08 508
T,Cs ' 1.51 2.44 2.87 318 3.63 3.94 4.06
T,Ce 1.38 1.81 2,285 2.56 3.19 3.25 33
T+Ce 5.25 5.44 569 5.69 5.75 5,75 5.75
T4Cq 2.88 3.44 . 4.25 431 462 5.06 513
T.Ca 2.81 362 412 4.37 4.56 4 63 4.88
TaCs 3.31 3.69 394 4.18 a.31 4 B8 4,88
TaCo 506 531 5.63 562 556 558 569
TiCy 3.19 4 44 4.42 4 87 506 5.25 5,38
TsCa 2.56 3.38 3.56 4.00 4.44 469 4.94
TsCy 3,06 4.25 3.60 4.69 4,81 5.00 5.13
c.D.! (P = 0.05) 0,45 0.85 0.70 0,61 0.59 0.47 0.39
C.D.2? (P = 0.05), 1.00 0.82 0,83 £.75 0.64 0,48 0.51

C.D.1 — For'comparing two MH concentrations at a fixed level of 1ime of spray
C.D.2 — For comparing the tims of spray means for a fixed or at €ifferént levels of MH concentiation
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._Eﬂra\; ‘at” 4 weeks ET:}' was not as

aﬂemwe as spray given at 6 waeks

-rbﬂl supérior 10 2 wpeks (Ts). Amongst

_d;ffanam cancentrations, lowast sprout )

w&qght' (272:¢l¢) was in 0,2%
{Ci] wiile “highe:t (32.5 olkg) was
i coniral {Cs). Heparding interaction

effect lowest (2.0 gfkg) was in Q4%

(T4 followad by 0.3%. ( 5.4 g/ka)
and 0.2%. {20.7 glky) spraved at 6
‘weeks which ‘wéra at par  Spray
0.4 and "0.3% até weeks (T:Cs ond
T.Ca) wera at per but supstior 1o 0 27,
{T+C1). The lowar sprout weaight in MH
.$p'ﬂ'fé:£f treatments is 2ttributd 1o redu-
ced sprout.length end.lzss number of
syes'sprouted per tuber. This isin lins

i

with the .nb:e_rvntiuna- of Ras and
Withwer (1955).
Cumulative ~physiolegical loss  in

‘weight (PLW) ¢ MiH soray given at
ciifarant tmes signifizantiy inilienced
the cumulative physiolouical ldss in
weight of tubers during the Storage.
At jEOth day after hsrvest lowest
PLW of tubefs (2:38%) was obsar-
ved dus to soray of M+ at 6 weeks
(Ti), Zpray dene at 4 and 2 weaks
(Trano T') were less efiective. Lawar
cumtdative PLW waz abeervod at var-
ving t:_t}rrcentri::s'r.rnﬂ {Teble 43) end
Howsst 1;;\, a8 in 0.29%, (8.58%.) closely
foliowed ..w 0.4% (3.857%) which at par
and were a;ra;,n.u.cunw sunenor o 02%
(1G.67%). Arcngel  the interastion
&f#er:’f lowest, cumulative F'i W owas
"_:Ifﬂ"f 0.4 (B.32 1) and 0.3,
ot . 6.  waeks befsre harvest
T, Lu H"Ii it Ca respeatively) Whersas
the sprays ‘given at 4 ond 2. weaks
at varying conceniralions ‘wate not so
effzctive. as_spray given a8t G wacks,
The -low cumulative pliysiclogical loss
in- weight of Lukars could be atiributad

T
15 tIIE

{5.15:
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STORMAGE STUDIES OF POTATO

to less numbar of sprouts per tubor,

‘l:ss length and weight of sprouts.

Potate spreuts sro. nearly 140 times
more permcable to watsr then polato
skin (Sparenberg, 1979).

Rottags of tubers (") : Lowar cumu-
letive rottage of tubcors were obser-
ved due to MH spray throughout the
storage period. At 150th «iay of har-
vest lowsest (17.52%) was in the spray
st 4 weeks {I1) followad by 6 wasks
(15.29). Varying concsnirations of
NH significantly influenced the cumu-
lative rottegz of tubers except at 30th

cdav of harvest. At 150th day of
harvest highest rottage was in control

() while it was lowest in 0.2% (Cy)
followed by 030 Wik (Cs)  which
wera 2t por Amongst interaction siisct
it was in the spray of 0.3% MH
(16 065 7t & weaks (T:Ts). Lower
rotirge die to MH soray could be
atuibuted to less spiouts, sprout
fengih weight and cumulative FLW.

Dry metter of tubers . Application of
pik 8 waeks bafare harvest (T)) resul-
tad in significaatly lower oy maotisr
content 1686 th dey of harvest,
whereas MH spraved at 2 and 4 weeks
(T, and ¢} ware at par. Tubars from
cantral (o) had 'significantly higher
dry matter conatent of tubars (25,69%).
Wit at 0.3 and N4 55(Ls aad C2) had
sigaificantly lower iy matter confent
than 0 2% MF (23). Smonget  inter-
actions spiay given G wazks a1 0.3
and 0.4% MM (TiC, and T, T\) had
lawedt dry matter of 12.0 and 19,294
rospectivaly,  Lower dry matior in the
tubsis i3 due to less louss - of water
from tubers and [2ss numbar of sproulsy
tiber. Similirly increased diy frintier
content of tubers from untreatod lots

ot
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Talije 3a: Effect ol pra-harvest foliar spray of different time ond concentrations of MH on thie
sprout growth ot potato stored at room temperature

sprout length (mm)

Treatments Days after harvest
50 75 90 105 120 135 150

Time of spray

T, 2.56 4.70 6.06 7.70 9.20 9.08 11.76
T. 343 6,90 7.9 9.45 1254 15.16 16.57
T, 394 8.47 8.37 11.62 13.77 17.03 18.38
C.D. (P = 0.05) NS, 1.66 1.09 1.88 1.58 2,28 1.21
c.V. (%) 43.89 28,65 16.18 2221 15.48 19.18 8.05
Concentrations of MH
C 5,71 958 12.22 15.68 20.21 24 .45 26.10
C, 3.71 6.82 7.56 9.13 11.47 12.00 14.36
C, 227 5,45 5,80 6.97 8.14 9.83 10.44
C. 1.49 4.96 5.44 6.78 7.64 8.68 9.82
S,E. 0.42 0.63 0.63 0.74 0.45 0.93 0,60
€.D. (P = 0.05) 042 1.30 1.30 1.52 0.82 1.87 1.23
C.V. (%) . 3075 23.189 19.89 18,82 9,28 16.38 9.49

N. 8. — Non-significant

Table 3b: Effect ol pre-harvest foliar spray of different time snd concentrations of MM en sprous
grawth of potato stored at room temperature

sprout iength (mm)

Treatments Days after harvest
60 75 90 105 120 135 160

Time of spray X Cone. of MH

T,C, 5,01 8.79 12.67 15.95 20.87 24.44 26 67
Txc\ 3.53 6 05 6.56 9.11 10,79 6.12 13.17
s 75 0.87 2.75 352 4,23 4.13 4,27 4.37
76 0.83 1.23 1,48 1,52 1.38 1.48 1.59
Y40y 5.47 9.15 11.45 15.56 20.80 24.59 25,84
TsC, 4,62 7.96 8,73 7.18 10.97 13.47 1452
x 2.06 4.90 5.35 6.91 889 11.53 13.53
y 1.47 5.61 6.10 8.15 9,48 10.55 12.42
T+Ce 6.64 10.70 12.53 15.23 18 95 24.31 25.80
TiC, 2.47 6 45 7,40 11.08 12.66 15.92 17.16
T,Cs 4.17 B.69 8.83 9.76 11.41 13.86 15.13
T4Cs 2.18 8.06 8,74 10.68 12,05 14.03 15.44
C.D.! (P = 0.05) 1.48 2.25 2.26 2.64 1.60 2.27 2.13
C.D.®! (P = 0.05) 1.76 2,52 2.22 2.90 2.07 3.62 2.02

¢.D.1 — For comparing two MH concentrations at a fixed leve!l of time of spray
C.D.* — For comparing the time of spray means for a fixed or at different levels of MH soncentration
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Table 6a 1 Effect of pra-narvest foliar spray of different time of spray and concentration of MH
an quality of potato tubers at 150th day after harvest

lreatments Dry matter® Starch* Reducing Sucrose® Total sugars

(%) (%) sugar® (%) (%) (Vo)
Time of spray
Ty 21.92 73.94 1.21 1.03 2.24
Ty 23,67 70,91 1.23 1.0 2.24
T, 23.82 71.28 1.21 1.08 2.27
2.D..(P = 0.05) 0.72 1.84 N.S N.S. .S,
C.V. (%) 3.58 2.96 5.00 12.06 5.96
Coneentrations of MH

Cy 25.69 70.83 1.21 0.98 2.20
Cy . 23,68 70,42 1.22 1.01 2,23
Cy 21.63 72.33 1.23 1.07 2,30
Cy. 21.64 73.92 1.21 1.06 2.27
€.D (P=0.05) 1.32 1.62 N.5. N,S. 0.15
C.V. (%) 5,10 2.69 2.95 11.74 - 7.75

#__Estimated on dry weight basis ; N. 5.— Nonsignificant

Table 6b : Effect of pre-harvest foliar spray of different time and concentrations of MH on quality
of potate tubers at 160th day of harvest

Treatments Dry mattar¥ Starch® Reducing Sucrose® Total sugar®

() (%} sugars® (97} (9%) (%)

Time of spray X concentrations

T.Ce 25,77 69.75 1.22 089 221 .
T,C, 23.52 71,00 1.19 0.96 2.15
T,Cy 19.00 77 50 1.25 1.04 2.29
T,C 19 39 77.50 1.19 1.10 2,29
T,C, 25.59 70 50 1.23 090 2.13
TyGy 24.31 70.25 124 1,05 2.28
T4Cy 22.46 69,75 1.22 1.10 2.32
T4Cs 22,33 7075 1.23 0.58 291
TsCe 25,72 72.75 119 1:08 2.27
TG, 23.21 70 00 1.22 1.00 2,22
T,Cs 23.13 69 78 1.21 1.07 2.24
T.C, 23,21 73.50 1,22 1.11 2.33
C.D.! (P = 0.05) 2.30 2 80 N.S, N.S. N.S.
C.D.2 (P = 0.05) 1.63 3.02 N.S. N.S. N.S.

*® _Estimated on dry weight basis
C.D.1 — For comparing two MH concentration means st a fixed level of time of spray

C.D2* — For comparing the two time ol spray for a fixed or ot difforent levels of MH ronrantiasinne
N. S, — Nan-significant '
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have been reported by Grewal and Suk-
umaran ( 1930 ).

Starch content of tubers: At 150th
day of harvest starch content of
tubers (dry weight basis) varied signi-
ficantly among the treatments due to
different time of spray, varying con-
centrations and  their  interaction
(Tables 6a and 6b). Highest strarch
content was observed when MH was
sprayed at 6 weeks before harvest
(73.24%,). Amongst different concen-
trations highest was in 0.4% (73.92.)
followed by 0.3% (72.33%). Due to
intearction effect it washin the spray
of 0.4 and 0.3%, MH at 6 weeks before
harvest (T,C, and T, C,). Lowest was
in control (T\C,). Reduced sprout
growth has resulted in the conser-
vation of energy as a consequence
of this utilization of sugars in the
process of respiration and breakdown
of starch into sugars is minimised, re-
sulting in lesser loss of starch during

storage. These rasults are in aggre-
ment with the findings of Tamaki
and Naka (1961). '

Reducing, non-reducing and total
sugars: At 160th day of harvest signi-
ficant differences were not evident
amongst the treatments either due tb
different time of spray of varying con-
centrations of MH or interaction of
them (Tables 6a and 6b). The trend
of results was in confirmation with
the findings of Hanseen (1860).
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