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Effect of plant growth regulators and methods of
application on growth and yield of potato (Solanum
tuberosumL.) cv. KUFRI BADSHAH
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ABSTRACT : The present investigation of plant growth regulators and methods of application on
growth and other yield components were carried out on potato. Out of 10 treatment combinations
comprised of two levels of methods of application viz., M, (Seed treatment) and M, (Spray treatment)
and five levels of plant growth regulators R, (control), R, (GA, 25 ppm), R, (GA, 50 ppm), R, (IBA 100
ppm) and R, (IBA 200 ppm). Spray treatment of IBA 200 ppm was effective in maximum germination
percent, growth, number of shoots per plant, days taken for physiological maturity, number of tubers
harvested per plant and yield of tuber kg ha* and application of spray of GA, 50 ppm was superior for
minimum days taken for germination and average weight of tuber.
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and species tuberosum. Potato is a native of South

Africa. Potato produces more carbohydrates, fibers and
vitamins per unit areaand timethan the other maj or food crops.
Potato isalow energy food and it provides 138 Kcal/ 200 g of
boiled potato. It is rich in potassium and phosphorus
(Shekhawat et al., 1992).

Gibberellin application enhanced shoot emergence,
increased shoot height, stems per hill and number of tuber per
hill (Khurana and Pandita, 1987). However, IBA is preferred
than other growth substances as, it has low auxin activity and
destroysrelatively slowly by auxin degrading enzymes. IBA is
persistent in nature. The application of IBA recorded its
superiority over other plant growth regulatorsfor plant height,
number of branches and number of leaves; therefore, it is
resulted in highest dry weight of foliage (Bhatia et al., 1992).
IBA at the concentration of 200 ppm should be sprayed on the
potato foliage at 40 days and 55 days after planting.

Ptato belongs to the family Solanaceae, genus Solanum

REeseArRCH PROCEDURE

An experiment was conducted during 2011 at Horticulture
Ingtructional Farm, C.P. Collegeof Agriculture, S.D. Agricultural

University, Sardarkrushinagar. The experiment waslaid out in
Factorial Randomized Block Design with three replications.
There were 10 treatment combinations comprised of two levels
of methods of application viz, M, (Seed treatment) and M,
(Spray treatment) and five levelsof plant growth regulators R,
(control), R, (GA, 25 ppm), R, (GA, 50 ppm), R, (IBA 100 ppm)
and R, (IBA 200 ppm) (Table 1). The soil of experimental plot
was sandy loamintexture, low in organic carbon and available
nitrogen, medium in available phosphorus and rich in
potassium status. The variety of potato was ‘Kufri Badshah’
and seed rate of potato was 3000 kg/ha. The potato was
fertilized with 275:140:275 NPK kg/ha.

REseEARCH ANALYSISAND REASONING

The results obtained from the present investigation have
been discussed in the following sub heads:

Growth attributes

Growth parameters like length of main shoot (at 60, 75
and 90 DAS) and number of shoot per plant were significantly
affected by methods of application (Table 1), but the growth
parameters like days taken for germination, germination (%),
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plant height (at 30 and 45 DAS) and days taken for i
physiological maturity were non significant (Table 1). ) § Eex EISERgy 27 g
The maximum length of main shoot 46.42, 57.89 and 25 & Z ¥ ;: z&gg g* § 2 § =
60.30 cm at 60, 75 and 90 DAS, respectively and E m 0N N T R R '
number of shoots per plant (2.96) were found in M, .
(spray trestment) method, whereas the minimumlength <8B3 5 RZ23 2c-rE838 3858
of main shoot and number of shoots per plant was PR o EERE IR MR ==
observed in M, (seed treatment) method. This R
considerable increase in growth parameters in spray 5 &= T Erg SE85SS8z2m 5 2
treatment might be due to more active protein S84 8§ RYE E2qa3ages =6H=
synthesis and uptake of nitrogen, which cause e
relatlvelymoregromhofmoot, resulting inincreased %uzi” 2 3 za NBRETxg S w g
plant height and increase shoot length than seed 298 v T S A2 R B~ o Ae
treatment. These results are in conformity with the CEE
findings of Panditaet al. (1981), Utheib et al. (1981), R -g
Agrawal et al. (1983), Khuranaand Pendita (1987), @G 2%% = 388 ©=SR2953I3 583
Bodlaender et al. (1989) and Batraet al. (1992). “" & o - T T
The data pertaining to length of main shoot as =
affected by plant growth regulators was found E Bl & == GRS
significant but the days taken for germination and iéé% S €22 gcS3g=222 2EcC
germination (%) were found non significant. The 8 g &
maximum shoot length was recorded in treatment R, = ]
(IBA 200 ppm) i.e. 20.75,40.72, 48.05, 60.65 and 64.24 “nggﬁ 9 8 == TR 2w O
cmat 30, 45, 60, 75and 90 DAS, respectively, whereas, iR ggg:’ﬁ 8 eSS Macdcadmos o2 F
significantly shortest shoot length was recorded in ~ [E v
control (R))i.e 18.24,29.97,33.97,49.96and50.53cm ] |< 2 2 8z8 B88=232y 292y
at 30,45, 60, 75 and 90 DAS, respectively. = il w8 -m RFBEESET S o
The perusal of the datarevealed that the effect |3 5|, 2 Q@ 2an SESE8LE Waely
of plant growth regulators was found significant on ‘—éhﬁ F R-ed FFEERE-ST A& F
number of shootsper plant at 45 DAS and daystaken Eoﬁ 8 g% 58988 ¢ex S w g
for physiological maturity of potato. Treatment R, |4 = = g fF oo RTLesEE -~ I
(IBA 200 ppm) wasobserved highest number of shoots  E==| ., S e s . -
per plant (3.27). The minimum days taken for << 5 $ wSZ2 FwémgIIT 2Z2
physiological maturity (81.95) werefoundin R, (IBA 1,‘3 y P e R U W v - -
200 ppm), while the maximum days taken for B |22 5 LI Z2Scgo2® ZE -
physiological maturity of potato (93.43) wereobserved [ -o o
in control (R,) treatment. The increase in the .',E 8 _
vegetative characters might be due to enhanced cell B 2 & S B8y B9¥SIE8ge Rpo
LS . - =< o~ o6
division and quick cell multiplication. The above [l & = = = m e
results are in consonance with those of Miller et al. Té “
(1985), Bhatiaet al. (1991), Bhatiaetal. (1992),Asma s =
etal. (2001), Ostroshy and Struik (2008) and El-Heldy = = = 2 Ry 8RFLES8E8g3w Hwe
(2009). é% = AET EEESERS S
- 1]
Yield attributes : . B =
The data presented in Table 1, indicated that @ - e
the effect of method of application was found [ £5 = £
significant for yield attributesand yield. Themaximum  Jig 2 E_5 S I Ef
number of tubers harvested per plant (5.94), average [ EEf : ” = EEE g & a2 o
weight of tuber (61.84 g) and yield of tuber per plant = T EEZ S Eg E § g 8 S = =
(230.75 @) was obtained in spray treatment (M), B 2 [£ 35 £ L R E £ = << L% 1L,
however, theminimumnumber of tuberharvestedper B 5 (£ €3 T A 25T 99 R T 42202 >
plant (5.61), average weight of tuber (5893 g)and Ml = [|Z 22 2 # O ZE X x 2 = 4 J 2 v U ©
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yield of tuber per plant (210.64 g) was noted in M, (seed
treatment) method. Similarly, the datashownin Table 1, resulted
that the highest yield of tuber 7.38 kg per plot and 34185.70 kg
per hawas produced by M., (spray treatment) method, whereas,
thelowest yield of tuber 6.74 kg per plot and 31205.40 kg per ha
was found in M, (seed treatment) method. This is probably
due to the foliar application of plant growth regulator which
might have better penetration into leaves and increase the | eaf
chlorophyll content which increasesin the photosynthetic rate
and which in turn increased the growth of plants and resulting
in to higher yield attributes and yield than seed treatment
method. Similar findings have also been obtained by Agrawal
et al. (1983), Batra et al. (1992), Tomar and Ramgiry (1997),
Kang et al. (1997) and Alexopoul os et al. (2007).

The data presented in Table 1 resulted that the effect of
plant growth regulators was found to be significant on yield
attributes like number of tubers harvested per plant, average
weight of tuber and yield of tuber per plant of potato. The
maximum number of tubers (6.87) per plant, average weight of
tuber (69.14 g) and yield of tuber (258.02 g) wasfond inR, (IBA
200 ppm) treatment, However, the minimum number of tubers
per plant (4.62), average weight of tuber (52.27 g) and yield of
tuber per plant (178.93 g) was noted in R, (control) treatment.

LiteraTure CiTED

The above results are in agreement with those of Bodlaender
etal. (1989).

As the Table 1 indicated that the yield of tuber was
significantly affected by effect of plant growth regulators.
Among different treatment of plant growth regulators, treatment
R, (IBA 200 ppm) was produced maximumyield of tuber 8.26 kg
per plot and 38245.90 kg per haof potato, and it wasat par with
R, (IBA 100 ppm), whereas the treatment control (R,) was
produced lower yield of tuber 5.73 kg per plot and 26507.70 kg
per ha of potato, which was at par with R, treatment. The
increase in the vegetative characters may be due to enhanced
cell division and quick cell multiplication while, the higher yield
may be due to better carbon assimilation and better
accumulation of carbohydrates in the plants. The present
findingisinaccordance with Bodlaender et al. (1989) and Bhatia
etal. (1992).

Coonclusion:

Intheview of the results obtained fromthisinvestigation,
it could be concluded that for securing the higher growth,
tuber yield aswell as average weight of tuber, spray treatment
of 200 ppm IBA and 50 ppm GA ,can be applied.

Agarwal, A.K., Kumar, P. and Alka(1983). Influence of morphactin and gibberellic acid on plant growth, stolon devel opment, tuberization and
yield in potato exposed to varying photoperiods. Indian J. Pl. Physiol., 24 (3) : 285-291.

Alexopoulos, A.A., Akoumianakis, K.A., Olympios, C.M. and Passam, H.C. (2007). The effect of the time and mode of application of
gibberellic acid and inhibitors of gibberellin biosynthesis on the dormancy of potato tubers grown from true potato seed. J. Sci. Food &

Agric., 87: 1973-1979.

Asma, R., Beenish, A., Nadeem, A.A., Mussarat, B. and Azra, Q. (2001). Effect of growth regulators on in vitro multiplication of Potato.

Intenat. J. Agric. Bio., 3(2) : 181-182.

Batra, V.K., Malik, Y.S. and Pandita, M.L. (1992). Effect of growth regulators on tuber production and quality of potato. J. Indian Potato

Assoc. 24 (1-2): 116-121.

Bhatia, A.K ., Pandita, M.L. and Khurana, S.C. (1991) Effect of plant growth substances and sprouting conditions on sprout growth. J. Indian

Potato Assoc., 18 (3-4): 151-154.

Bhatia, A.K., Pandita, M.L. and Khurana, S.C. (1992). Plant growth substances and sprouting conditions. |l Effect of tuber yield and
multiplication ratein seed potato production. J. Indian Potato Assoc., 19 (3-4) : 154-156.

Bodlaender, K .B., Waart, M. and Vande (1989). Influence of gibberrelic acid applied to the crop on growth, yield and tuber size distribution
of seed potato. “Netherland J. Agric. ci., 37 (3): 185-196. (Fide: Potato Abstr. 15 (1) : 224).

El-Healy, M.A. (2009). Effect of some growth regulators on number of stems and tuber yield in potato plants. 4th conference on recent

Technologiesin Agriculture, Cairo University, Giza, Egypt.

Kang, G.S., Kumar, Raj and Kumar, R. (1997). Effect of activated charcoal on germination of botanical seeds of potato (Solanum tuberosum

L.). J. Indian Potato Assoc., 24 (3-4) : 114-117.

Khurana, S.C. and Pandita, M.L. (1987). A note on the, effect of gibberellic acid on growth and developrnent of two commercial potato

varieties. Haryana J. Hort. Sci., 16 (1-2) : 151-53.

Miller, P.R., Amirouche, L., Stuchbury, T. and Matthews, S. (1985). The use of plant growth regulatorsin micropropagation of slow-growing

potato cultivars. Potato Res., 28 (4) : 479-486.

Adv. Res. J. Crop Improv.; 3(2) Dec., 2012 : 144-147

Hind Agricultural Research and Training Institute



M. SILLU, N.M. PATEL, H.S. BHADORIA AND V.R. WANKHADE

Ostroshy, M. and Struik, P.C. (2008). Effects of size of normal seed tubers and growth regulator application on dormancy, sprout behaviour,
growth vigour and quality of normal seed tubers of different potato cultivars. Res. J. Seed Sci., 1: 41-50.

Pandita, M .L ., Bhutani, R.D. and Sidhu, A.S. (1981). Effect of growth regulatorson yield and tuber sizein relation to seed production in potato
CV. KUFRI CHANDRAMUKHI. J. Indian Potato Assoc., 8 (4) : 171-176.

Shekhawat, G.S., Grewal, J.S. and Verma, S.C. (1992). How nutritious is the potato?. Indian Fmg., 42 : 27-28.
Tomar, |. S. and Rarmgiry, S.R. (1997). Effect of growth regulators on growth and yield of potato. Adv. Plant Sci., 10 (1): 51-54.

Utheib, N.A., Abbas, M.F. and Al-Sammara, A.S. (1981). The effect of some growth regulators and thiourea on dormancy and subsequent
growth of the potato in Basrah. J. Indian Potato Assoc., 8 (3) : 134-141.

kkhkkhkhkhkkhkkkk*x*kx

Adv. Res. J. Crop Improv.; 3(2) Dec., 2012 :144-147

Hind Agricultural Research and Training Institute



