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Effect of hormonal treatment and mulching on fruit drop and quality in mango
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ABSTRACT

An experiment was laid out to assess the effect of hormonal treatment and mulching on fruit drop and quality in
cvs. Mallika, Amrapali and Dashehari of mango at the experimental farm Bhota of IBES Neri, Hamirpur, during the
years 2010-2012. Eight treatments, viz., T, & T,: 2,4-D (20 and 40ppm), T, & T,: NAA (25 and 50ppm), T,: 2,4-D
(20ppm) + Black polythene mulch, T.: NAA (25ppm) + Black polythene mulch, T_: Black polythene mulch, and T,
Control, were applied during the last week of April at the pea stage of fruit development in the years 2011 and 2012.
Observations were recorded on marked panicles at monthly intervals until harvest. All the hormonal treatments,
mulching and combination thereof, showed significant reduction in fruit drop in all the three cultivars under study.
Fruit retention at harvestin cvs. Amrapali, and Mallika and Dashehari was maximum (5.95, 9.5 and 8.3%, respectively)
with T, (2, 4-D 20ppm + Black polythene mulch) which was statistically at par with T, (2, 4-D 20ppm), T, (Black
polythene mulch) and T, (2, 4-D 40ppm). Effect of treatments on TSS content was non-significant. Highest TSS
content (14.5°B) was noted in cv. Dashehari which was significantly higher than in Mallika (11.7°B) or Amrapali
(11.4°B). Titratable acidity was significantly low in all the treatments than that in untreated plants. Highest acidity
(0.53%) was recorded in Control. ‘Dashehari’ recorded the highest (0.63%0) acidity, followed by Mallika (0.49%b)
and Amrapali (0.46%).
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Mango is one of the most important tropical fruits
worldwidein termsof production and consumer-acceptance
(FAO, 2010). Mango (Mangifera indica L.) belongs to
the order Sapindales and the family Anacardiaceae, and is
cultivated primarily under tropical and subtropical climate.
Foot hills of Himachal Pradesh present semi-arid type of a
climate but, generally, thewhole areaaround is characterized
by a sub-tropical climate. Mango is one of the leading fruit
crops grown in the low-hill and valley areas of Himachal
Pradesh, with 28927 MT production from 39568 ha under
mango cultivation (Anon., 2012). Despite adequate annual
rainfall intheregion, drought-like situationisfairly common
dueto askewed distribution of rainfall. Owing to these sub-
optimal growth conditions, establishing new plantations and
attaining normal vegetative and reproductive growth is an
uphill task. Fruit growth and fruit maturity in mango grown
in these areas coincides with aperiod of heavy water-stress
oftenresulting inlow fruit-set, high fruit-drop, low fruit-size
and poor fruit-quality.

Natural fruit-drop in mango is very high, especially
during theinitial four weeks of fruit-set. Chadhaand Singh

(1964) reported fruit-drop of 98, 95 and 99% in cvs. Langra,
Dashehari and Fazli, respectively, during the ‘on year’.
Incidence of fruit-drop is more severe during the ‘ on year’
in biennial-bearing cultivars. Variousfactors are associated
with fruit-drop, such as, lack of cross-pollination, deficient
nutrition, self-incompatibility, formation of abscission layer,
hormonal imbalance, position of thefruit, and preval ence of
pests and diseases (Chadha, 1993). Various workers have
reported that just 0.1% of perfect flowers reach maturity in
mango. Extent of the fruit-drop varies among cultivars
(Chadha and Singh, 1964). Higher fruit-drop is generally
associated with low auxin concentration (Singh et al, 2005),
gibberellins & cytokinins (Ram, 1983). The period of heavy
fruit drop in mango corresponds with high concentration of
growthinhibitors (Murti and Upreti, 1995).

Among the control measures, mulching, proper
fertilization and hormonal treatments have been found
promising by a number of workers. Swake et al (1990)
reported an increase of 2% in the yield over Control using
polythene mulch in mango. Singh and Singh (1976) reported
that NAA at 10ppm and 2, 4-D at 10 or 15ppm gave the
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highest retention of fruits. Therefore, the present study
intended to assess the effect of plant hormonal treatments,
in combination with mulching, on reducing fruit-drop in
mango.

An experiment was laid out to assess the effect of
hormonal treatments and mulching on fruit drop and quality
of mango cultivars Mallika, Amrapali and Dashehari at the
experimental farm Bhota of IBES Neri, Hamirpur during
theyears2010-2012. The experimental siteliesin Hamirpur
district representing the sub-mountain region of Himachal
Pradesh. Average mean maximum and minimum
temperatures here are 31.3°C and 12.4°C, respectively, and
relative humidity is 60.9%. Eight treatments, viz., T, & T
2,4-D (20 and 40ppm), T, & T,: NAA (25 and 50ppm), T
2,4-D (20ppm) + Black polythenemulch, T_:NAA (25ppm)
+ Black polythene mulch, T_: Black polythene mulch, and
T, Control, were applied during the last week of April at
the pea-size stage of fruits. Each treatment was replicated
on three mango trees. Randomized Block Design was set
up for applying treatments and for data analysis. Each
treatment was replicated thrice. To record observations on
the effect of treatments on fruit-drop, four paniclesfromall
around the tree were marked on each plant. Data on initial
fruit-set per panicle was recorded in these marked panicles
before commencing the experiment. Subsequently, fruit-

retention on the marked panicles was recorded at monthly
intervalsuntil harvest. Fruit samples, comprising ten fruits
per tree, were used for determining physico-chemical
characterigticslikefruit-length, diameter, fruit-weight, TSS
and titrable acidity.

Perusal of data (Table 1) revealed that the highest
fruit-retention (22.2%) at 30 days after fruit set was found
with T, (50ppm NAA) in cv. Amrapali, followed by that in
the Contral (21.6%), 2,4-D 40ppm (21.2%), and NAA
25ppm (20.6%). In cv. Mallika, highest fruit-retention
(29.5%) at the same stage was recorded with T, (2,4-D
20ppm), followed by NAA 20ppm, and Control. Treatment
T, (2,4-D 20ppm) had the highest fruit-retention (23.4%) 30
days after fruit-set in cv. Dashehari, which was at par with
NAA 25ppm (22.5%) and Black polythene mulch (22.4%).
At 60 daysafter fruit-set, maximum fruit-retention (13.3%)
wasnoted with T, (2,4-D 20ppm + Black polythene mulch),
which was statistically at par with NAA 50ppm (12.8%)
and the Control (12.4%). Maximum fruit-retention in cv.
Mallikaat this stage wasrecorded with T, (Black polythene
mulch), which wasstatitically at par with T, (2,4-D 40ppm),
T, (50ppm NAA) and T, (2,4-D 20ppm + Black polythene
mulch). In cv. Dashehari, T, (2,4-D 20ppm + Black
polythene mulch) recorded the highest fruit-retention
(17.5%), whereas, the lowest retention (8.1%) was found

Table 1. Effect of hormonal treatments and mulching on fruit-retention in three cultivars of mango

Fruit-retention (%) days after fruit-set

Amrapali Mallika Dashehari
Treatment 30 60 90 120 At 30 60 90 120 At 30 60 90 120 At
harvest harvest harvest
24-D (20ppm) 196 105 82 57 573 295 148 94 67 651 234 81 61 52 441
(442) (3.21) (2.83) (2.38) (2.37) (5.43) (3.81) (3.03) (256) (254) (481) (282 (245 (2.27) (210
24-D (40ppm) 212 116 82 57 528 268 164 113 76 677 213 147 95 63 431
(4.60) (3.38) (2.83) (2.38) (2.28) (5.15) (4.02) (3.31) (2.73) (259) (4.60) (3.81) (3.06) (2.49) (205
NAA (25ppm ) 206 123 9.2 5.6 405 273 149 95 6.8 519 225 137 9.5 7.3 4,27
(453) (3.48) (3.01) (2.35) (201) (5.20) (3.85) (3.06) (257) (225 (4.72) (3.68) (3.06) (2.68) (2.04)
NAA (50ppm ) 222 128 7.9 4.9 454 256 161 102 8.3 509 208 1177 86 6.4 454
(4.70) (356) (2.80) (2.21) (211) (5.03) (4.00) (3.17) (2.86) (2.23) (4.55) (3.41) (290) (2.50) (213
24-D (20ppm) + 196 133 98 74 595 262 158 117 95 715 213 175 116 83 525
Black polythene (4.42) (3.61) (3.11) (2.70) (2.43) (5.10) (3.97) (3.40) (3.06) (2.65) (4.60) (4.15) (3.38) (2.86) (2.27)
mulch
NAA (25ppm) + 204 119 8.3 5.6 523 239 133 82 57 468 189 116 9.3 8.1 4.89
Black polythene (4.51) (3.43) (2.87) (2.35) (2.26) (4.86) (3.64) (2.84) (2.36) (2.14) (432 (3.39) (3.02) (2.83) (2.20)
mulch aone
Black polythene 19.3  10.2 8.6 59 535 263 173 116 7.1 427 224 158 113 8.9 4,58
mulch (4.39) (318 (291) (240) (2.30) (5.10) (4.12) (3.38) (2.65) (2.04) (4.70) (3.95 (3.35) (295 (212
Control 21.6 12.4 9.2 6.5 328 272 16.3 114 8.4 4.15 20.8 14.5 9.5 7.4 4.12
(462) (3500 (3.01) (25 (1.80) (5.18) (4.01) (3.35) (2.86) (2.02) (4.55) (3.78) (3.06) (2.70) (2.01)
CD 0.05 169 1.38 NS 141 127 325 29 171 128 107 313 490 421 239 043

*Figures in parentheses are square-root transformed values

103

J. Hortl. Sci.
Vol. 10(1):102-106, 2015



Banyal and Sharma

120 v6'T ¥0'T 89'T 85°€6 AXL ABlep

110 9z'T 980 Se'T Ge'/9 SiuawiealL

600 SN IT0 910 €T ao

€60 €90 6V0 90 G2T S¥T LTI ¥TIT 985 625 G669 S€S  YEOT TOOT 182T 228 90212 ¥2'90C 8212 LT'SZT  |04uoD

3uofe yo|nw

auayiA|od

¥¥'0 050 0 OF0 G2T €¥T  8TT GSTT 929 996 2I'Z TO09 O0LO0T TLOT SISl G2Z'8 G8/22 96°€EC Sveee 91921 Yoelg

yojnwi

auayiA|od

oelg

+ (wddgz)

S0 V0 9¥0 /€0 82T 9YT  €2r 9Tl 0§59 /LS S§. 619 280T vLOT 2SI Ov8 LLOWZ 8y'S¥e GL'LEE 8S'/ET VVN

yojnwi

auayiA|od

oelg

+ (wddoz)

80 80 tvE0 vE0 82T 8¥T LTI T2 029 vSS  98.  69S 9L0T 990T 6IET S8 GG2he SL'8VZ SY6ES 9v6ET a- e

(wddos)

60 950 /S0 G£0 92T €€T 82l 8IT LT9 S§S STL 18S 250T TVOT G220 Tvr8 10622 SCT¥e 2SVeE L2121 VVN

(wddgz)

9’0 ¥¥0 €50 2r0 92T 6€T 92T €I 029 695 90, ¥8S 0S0T GVOT ¥22T TE8 19622 SIVEZ 8L'€ZE €90ST vVN

(wddoy)

SY0 SG0 OV0 6£0 V2T L€T  6TT  9TT SIT9 986 222  /8S 990T 6S0T 66277 6£8 Sr0SC SE'88C 9v'82e €512l a-+'e

(wddoz)

¥r0 250 /€0 PO 22T 8€T  STT  ¥IT ¥IT9 2€S  IT. 866G 6S0T SYOT S62T T8 0Zvee ¥E0vZ G268 TZ'GET a-'e
ey Ifed ey Ifed ey Ifed ey Ied ey lfed
UesN aysed BI|RIN RIWY UES|N -8uysed ®BI|RIN WY UeSN -Buysed ®jl|BIN Rlwy Ues|N -auysed ellBIN -BIWY US|\ -8used ®BI|eIN eluY

(%) Aipoy (do)SSL (wo) JoeWeIp 1N (wo) yibus| 1IN (6) b M 1IN JuswIeal |

obuew Jo s1eAn|na saJyl ul Aljenb 1Ny uo BulysINW pue SjusWILal] [euOW.IoY JO 198}43 'Z 3|gel

104

J. Hortl. Sci.

Vol. 10(1):102-106, 2015



Effect of hormonal treatment and mulching in mango

with 2,4-D 20 ppm. Treatment T, (2,4-D 20ppm + Black
polythene mulch) recorded highest fruit-retention in cv.
Amrapdli (9.8%), followed by Mallika(11.7%) and Dashehari
(11.6%) at 90 days after fruit-set, and was statistically at
par with T, (NAA 50ppm) and T, (Black polythene mulch).
A similar trend was observed at 120 days after fruit-set
where T, (2,4-D 20ppm + Black polythene mulch) had
highest fruit-retentionin all the three cultivarsunder study.
Enhancement in (flowering 35 to 50%), fruit retention and
minimum fruit-drop with enhanced yield in trees mulched
with black polythenewasalso reported by Singh et al (2009)
in cvs. Langra and Chausa of mango.

A perusal of data on fruit-retention at harvest
revealed that maximum (5.95%) retention of fruitsin cv.
Amrapali was observed with T, (2,4-D 20ppm + Black
polythene mulch), whichwas statistically at par with T, (2,4-
D 20ppm), T, (Black polythene mulch) and T, (2,4-D
40ppm). In cvs. Mallika and Dashehari too, the same
treatment, i.e., T, (2,4-D 20ppm + Black polythene mulch)
resulted in the highest fruit-retention of 9.5% and 8.3%,
respectively. Chattahaand Anjum (1999) also found 2,4-D
@ 40ppm to be the most effective treatment in controlling
fruit-drop in cv. Samar Behisht Chausa of mango, as
compared to NAA or 2,4,5-T. During our investigation at
harvest, it was noticed that al the hormonal treatments,
mulching and combinations thereof, had significant effect
on reduction in fruit-drop in al the three cultivars under
study. Results obtained in the present study arein conformity
with Ahmed et al (2012) who reported that treating plants
with NAA, 2,4-D and 2,4,5-T significantly influenced the
number of fruitsretained at pea, marble, and harvest stages
of fruit growth, compared to thanin Control. Kulkarni (1983)
also reported that application of 2,4-D @ 25ppm to half-
grown fruits of mango cv. Alphonso reduced fruit-drop. 2,4-
D reduced the fruit-drop by antagonizing adverse effects
of growth inhibitorslike ABA and ethylene.

All the treatments tested enhanced fruit-weight over
the untreated Control (Table 2). Maximum fruit-weight
(242.55g) was recorded with T, (2,4-D 20ppm + Black
polythene mulch), which was statistically at par with the
treatments NAA (25ppm) + Black polythene mulch, and
2,4-D 20ppm. Among thethree cultivars, highest fruit-weight
(321.28g) was recorded in cv. Mallika, followed by
Dashehari (206.74g) and Amrapali (123.17g). Treatment T,
(2,4-D 20ppm + Black polythene mulch) wasfound to give
maximum fruit-length (10.82cm) and fruit-diameter
(6.50cm), whichwas datistically at par with T, (NAA 25ppm

+ Black polythene mulch) and T, (Black polythene mulch
alone). Lowest value for fruit-length (10.34cm) and fruit-
diameter (5.29cm) was recorded in the untreated Control.
Among thecultivars, Amrapali had the maximum (12.81cm)
fruit-length, and Mallika had the largest (6.95cm) fruit-
diameter. Effect of varioustrestmentson Total Soluble Solids
(TSS) content was non-significant. Highest TSS content
(14.5°B) wasnoted in cv. Dashehari, which wassignificantly
higher than that in Mallika (11.7°B) or Amrapali (11.4°B).
Titratable acidity wassignificantly low in all thetreatments,
thanin Control (untreated) plants. Highest acidity (0.53%)
was recorded in the Control. ‘Dashehari’ recorded the
highest (0.63%) acidity, followed by ‘Mallika (0.49%) and
‘Amrapali’ (0.46%).

Results abtained in the present experiment showed
that T, (2,4-D 20ppm + Black polythene mulch) produced
the best results in terms of enhanced fruit-retention and
improved fruit-size and quality. Ahmed et al (2012) also
reported similar resultsin cv. Dashehari, where, application
of 2,4-D @ 15ppm enhanced fruit-size (in terms of fruit-
weight) by 8.7% over the Control. 2, 4-D (35ppm) recorded
significantly higher TSS (19.5°B), and, TSS to titratable
acidity ratio over the Control. This confirms the role of
application of exogenous auxins in reducing fruit-drop in
mango.
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