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Influence of foliar application of plant growth regulators
on quality of guava in winter season crop
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Abstract

Foliar spray of NAA (20, 40 and 60 ppmy), 2, 4-D (10,15 and 20 ppm) and GA, (30, 60 and 90 ppm) was done on guavD iresy
of cultivar'Sardar' at fruit setting stage and repeated after one month. The chemical characteristics like T. 5. 5., reducing sugar,
non-reducing sugar and total sugar were recorded maximum in treatment with NAA at 60 ppm viz. 15.45%,4.56 %, 3.12 % and
7.84 %, respectively. The minimum acidity of 0.395 % was also recorded in the same treatment. Whereas, the mean maximum
ascorbic acid and pectin content were recorded in treatment with GA | at 90 ppm viz., 205.16 mg/ 100 g pulp and 0.80 %,

respectively.
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Introduction

Guava (Psidium gugfova L) is the most important,
highly productive, delicious and nutritious fruit of ropical
and sub tropical regions. It is a good source of calcium and
iron, fair source of phoshorus, and a rich source of vitamin C
and pectin. It is enjoved both as fresh as well as in procesed
from. In nerth Indian agro-climatic conditions, guava Mowers
rwice in @ vear i.e., April-May for rainy season crop and
then, in August-September for winter season crop, Generally,
fruit vield is more in rainy season crop as compared to winler
season crop, but are poor in quality. In recent years, plant
growth regulators like auxins, and gibbrellins have been
extensively used for improving the quality of various fruits
like ber (Masalkar and Wavhal, 1991), litchi (Brahmachari e
al, 1996), etc. Auxins as well as GA, have been found 10
accelerate the translocation of metabolites from other parts
of the plant towards developing fruits. Keeping in view the
above facts, an atempt was made to improve the quality of
winter season crop of guava with pre-harvest application of
plant growih regulators,
Materials and methods

The studies were carried out at Instructional Farm,
Development of Horticulture, Rajasthan College of
Agriculture, Udaipur during two successive years i.e, 2004-
05 and 2005-06 in which 14 years old guava (Psiditm
guafava L. trees of ov. Sardar were selected, Three plant
growth regulators with following concentrations were taken,
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1. Naphthelene Acetic Acid (NAA)-20, 40 and 60 mg I

2. 2,4-Dichlorophenoxy Acetic Acid (2, 4-D)-10, 15, and
20mgl!

3, Gibberellic acid (GA,)- 30, 60 and 20 mg I’

4, Control-Distilled water spray.

Omne tree was kept as a unit with three replications in
RED. The selected trees were sprayved with different
concentrations of MAA, 2, 4-D and GJ"L] in first week of
September and first weck of October during the study
period. The fruits were harvested at colour break stage
with full maturity. To determine the fruit quality a sample of
10 fruits was taken from cach tree and chemical analysis
like TSS was determined with hand refractometer, Other
chemical properties i.e., acidity and ascorbic acid were
estimated following the procedures laid in A QA C(1990),
pectin content (Ranganna, 1977), reducing sugar (Somogyi,
1952} and total sugar (Dubois e al., 1951),

Results and discussion

It is evident from the data (Table 1) that the mean
highest TSS (15.45%), lowest acidity (0.395%) and maximum
TSS facid ratio {39.23) were recorded at 60 mg I' NAA
Similar beneficial effect on TSS, acidity and TSS/ acid ratio
was also recorded by Vijaylakshmi and Srinivasan (2000)
and Gupta and Brahamchari (2004} in mango. The increase
in TS5 of the juice ol treated fruits may be due to the increasd
maobilisation of carbohydrates from the source 1o sink
(Iruits) by auxin treatment, hydrolysis of polysaccharides,
conversion of organic acids into soluble sugars. The
reduction in acidity may be atributed 1o (ast conservation
of acids into sugars and their derivatives by reactions
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Table 1. Effect of plant growth regulators on 155, acidity and TS5/ acid ratio of 2uava cv. *Sardar®

Treatments TSS (%) Acidity (%) TSS/ Acid ratio
004-05 200506  Pooled 1004-05 200506 Pooled 2004-05 200506  Pooled
Comrol 1246 10.90 .68 0,54 063 0610 2102 17.32 19.22
NAA 20 ppm 15,40 13.8% 14 64 0.40 04l 0.405 38.54 3388 16.21
NAA 40l ppm 13.32 14,84 15,10 .39 0.41 0,400 39.30 36.31 1781
NAA G0 ppm | 5.80 15.10 15.45 038 0.41 0,395 4154 36.RB 30,23
2,413 10 ppm [3.60 140 12.50 0.51 i1.55 0.530 26.71 0,73 372
2.4-17 15 ppm 13.90 13.74 13.42 0.40 .42 DA 34.73 3173 33,73
2, 4=12 20 ppm I4.62 12,54 13.58 0144 .48 0.460 3332 2613 972
GAd 30 ppm 13.78 I1.66 12.72 0.49 0148 0,485 28.15 24,30 26.23
GA 3 &0 ppm 14.40 12.86 13.63 0.40 46 0.430 36,03 27.99 3202
GAZ 90 ppm 14,80 12.70 13.75 0.44 0.43 0435 33.90 29.60 31.75
Chas% 0749 0.25 0.40 0.029 0.030 0.020 232 1.76 .40

Table 2. Effect of plant growth regulatars on Ascorbic acid
{(Vitamin-C} and pectin content of guava cv.

*Sardar’
Treatment Ascorbic acid Tectin content
(mpfl00g pulp) (%)
W4 2005 Pooled 2004 2005 Pooled
-5 -0 =05 -
Control 17440 173,76 1T4.08 062 040 Q.6
MAA 20 ppm 19735 19345 9640 068 071 070
NAA A0 ppm 201.95 203,15 202.55 079 077 0.7%
WAA B ppm 204,78 20300 20389 0.80 079 0.80
4D 10 ppm 19642 19552 19597 047 0.61  0.64
AT 15 ppm 19900 20030 199465 071 073 0.72
2.4-020 ppm 198,24 200018 19921 070 071 0.71
(A3 30 ppm 200,37 19855 19946 0.73 071 0.72
GAJedppm 20317 200.19 202,18 0.7 076 077
GAY 90 ppm 20603 20429 205016 079 081 080
Coal 5% 662 580 425 00§ 005 003

involving reverse glycolytic pathways. ImprovementinT
S S/acid ratio could be attributed to increase in TS5 conlent
and reduced acid content under N. A. A. treatments. Similar
results have also been reported by Yadav ef af. (2001) in

guava.

The data { Table 2) reveals that the application of plant
growlh regulator had significantly increased the ascorbic
acid and pectin content of the guava fruit over control.
Amaong the various plant growth regulator treatments, the
mean maximum ascorbic acid o 205.16 mg/ 100 g pulp and
pectin of 0.80 per cent were recorded at 90 ppm GA,
treatment followed by 60 mg I'' NAA whereas, the minimum
ascorbic acid (174,08 mg/ 100 2 pulp) and pectin content
(0.61%) were observed with control. The present results
are in line with the findings of Brahmachari er af. (1997} in
guava. The increase in ascorbic acid content might be due
to catalytic influence of GA | on biosynthesis of ascorbic
acid from sugar,

The data presented in Table 3 clearly indicate that the
application of plant growth regulators significantly
increased the sugar content (reducing, non-reducing and
total sugar) of guava fruits. The highest reducing, non-
reducing and total sugar content of 4.56, 3.12 and 7.84 per
cent, respectively were recorded with 60 mg I'' NAA
treatment, whereas the mean minimum reducing sugar
(3.95%), non-reducing {2.28%) and total sugar (6.3 3% were

Table 3. Effect of plant growth regulators on reducing, non-reducing and total sugar content of guava cv. ‘Sardar’

Non-reducing sugar (%)

Treatments Reducing sugar (%) Total sugar {%)
2004-05  2005-06 Fooled M04-05  2005-06 Fooled 2004-05 005-06 Pooled

Control 4.04 1.86 3.95 2.44 212 228 6.61 6.09 6.35
MAA 20 ppm 442 4.22 4132 2.69 212 245 7.25 .55 6,90
BAA A0 ppm 4.56 4.34 4.45 2,89 2,96 291 T.60 746 7.53
NAA GO ppm 4.68 d.dd 4.56 1.09 34 312 193 7.75 7.84
2, 4-12 10 ppmi 406 4.04 4.05 274 112 2.5 T.00 618 674
241015 ppm 4.18 4.02 4.20 2.64 2,28 246 116 42 6,79
I, 4-13 30 ppm 4.49 4.25 4,37 254 27R 2.66 T.16 T.18 117
GAJ 30 ppm 472 402 4.12 276 2,38 2.57 712 6.52 .87
GA 3 60 ppm 4.55 4.31 4.43 2.7 2,57 2.66 7.45 7.02 724
GA3 90 ppm 4.42 4.32 437 109 2,63 2.86 7.67 7.09 7.38
C 1 3% 017 017 012 (.29 012 015 0,28 019 016
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recorded at control. The possible reason for increase iln
sugar content is that NAA might have promoted hydrolysis
of strach into sugars. Auxins have been found to accelerate
the translocation of metabolites from other parts of the
plant towards developing fruits. The present results are
corroborated with the findings of Kher et. al. (2005) in guava
and Singh ef al. (1989) in ber.
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