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Abstract
[nvestigations were undertaken at ICAR Research Complex for Eastern Region, Research Centre, Ranchi, Tharkhand, India{ICAR RCER. RC, Rl
standardize canopy architecture of rejuvenated mango plants of cv, Amrapali planied at a claser spacing. Twenty four yeurs ofd mango trees ov.
Amrapali planted at a spacing of 5.0 m x 5.0 m were topped at three different heights: 1.0 m (R13, 1.3 m {R2) and 2.0 m {R3} above ground during
December, 2005, Treatments on length of pomary shoot [60 cm (P1), 120 em (P2}, no control oo length of primary shoot (P30} and length of
secondary shoots 60 ¢m {S1) and no control on length of secondary shoot (52)] were imposcd after one year of rejuvenation pruning in (2 different
combinations. The earliest bud sprouling occurred in R3 and longer in R1 trees. There were significant differences among treatments for tree heighe
during borth the vears of study and canopy spread and shoot girth after one year of rejuvenation pruning. The reatment R resuited in lower plant
height as compared 1o R2 and R3 trees. With respect to girth of primary shoots, R1 resulted in lower values as compared to other treatments after
one year of rejuvenation pruning. However, the differences among the values of girth of primary shoot during 2010 were non-significant. Initiation
of fruiting begat after third year of rejuvenation pruning. Yield greater than 60 kg/tree wererecorded in R2 and R3. Pruning at 1.0 m (R1}, 60 ¢m length
of printary shoat (P1}. and no control on length of secandary shoats (§2) was found 1o ke the best management practice for rejuvenaiian af

upproductive mango orchards of ev. Amrapali planted at close spacing.
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Introduction

Mango is the most important fruit of India which is being grown
since antiquity. Consequent upon the continucus and long span
of mange orchardiag in the country, a large number of orchards
have become old and unproduciive. Rejuvenation of old and
unproductive margo orchard through pruning has aIready been
standardized in traditionally grown \rlgorous mAango ¢ puluva:s 18,
Davenport® has suggested severe pruning of oid, monproductive
mango trees coupled with subsequent tip pruning for rapid
rastoration of orchard production.

The eastern platcau and hill agro-climatic zone of Indiz is home
to a large diversity of mango genotypes. However, commercial
mango orcharding is recent and the reglon is emerging as a new
potential mango growing region of the country. The mango cultjvar
Aamrapali is the most commonly planted vatiety in the new orchards
due to its precociousness, dwarfing growth habit and high yield
potendal. Due to the dwarf nature of the variety, the plants are
planted at a spacing of 5-6 m x 56m. However, overctowding of
orchards has been recorded after 20 years in the ahsence of regular
canopy management. Beneticial effect of pruning on increasing
the production of mango cv. Amrapali grown under high density
has been successfully demonstrated Y. Rejuvenation of
overcrowded orchards have been standardized (or vigorous
cultivars plantad at a spacing of 10-12 mx 10-12 m . However, no
work has been done 10 manage canopy architecture of rejuvenated
mango plants planted at closer spacing. For -appropriate light
peretration and adequate yield, closely-spaced wees should bave
a compact and spherical canopy. This work was undertaken with
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the objective of standardizing canopy architecturs of rejuvenated
mango plants cv. Amrapali planted at a closer spacing.

Materials and Methods
The investigations were undariaken at indian Council of
Agriculture Research, Research Complex for Eastern Region,
Research Centre, Ranchi, Tharkhand, India ICAR RCER, RC, R}
Twenty four years old mango piants of ov. Amrapali planted ata
spacing of 5.0 mx 5.0 m weze topped back at three different heights:
[.0m R}, 1.3 m(R2)and 2.0 m {R3; above ground during Dacember,
2005. The mango plants ware grafted D[apts where scions wers
grafted on seedling rootstocks at & height of 30-45 cm above the
ground level. Before the pruning opsration the orchard was
overcrowded and no appreciable {ruit vizld had been obtained
since 2003 and the plants had attained & height of more than 6.0 m
from the ground. All the wees had scaffold branching below the
post pruning heights. Four shoots per branch were maintained
out of the shoots ermerging afrer rejuvenation pruning by monthly
removal of unwanted shoots. Trezatmenis on length of primary
shoot [60 cm (P17}, 120 ¢m (P2}, no contrel on length of primary
shoot (P3)] and iength of secendary shoots [60 ¢cm (51) and no
controi on fength of secondary shoot (S2)7 were imposed aftcr
ons vear of rejuvenation pruning. The experiment consisted of 18
treatment combinations. Dara on plant growsh were recorded
during the month of February in vegetative stage and at the time
of 100% flowering after atraining the flowering stage. The trunk
girth was recorded at a height of 10 ¢cm above the graft union.
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Data on light penztration inside the canopy was recorded using a
single Lux meter inside the tree canopy from four different sides
and the average value was expressed as per cent of total light
int=nsily in open space. Data on leaf area index were recorded
using a Canopy Analyzer (LAI2000). The experiment was laid out
in a randomized block design with three replications per treatinent
{two plants per treatment) and the data were subjected to analysis
of variance.

Results and Discussion

Restorat:on of the growth status existing before pruning operation
is the first response 1o pruning ® In the present investigation,

inittarton of bud sprouting was observed 42 days afier rejuvenation
pruning. However, the earliest bud sprouting was recorded on R3
trees (25 days) and Iongest on R1 trees {36 days; data not shown).
During the first stx months after rejuvenation pruning, the nnmber
of flushes rapged between 7-9 in different plants. The longest
shoot fength 6 months after pruning was recorded in case of R1
{0.49 n) whereas trees receiving treatments R2 and R1 attained
lengths of 0.42 m and 0.41 m, respectively (data not shown). This
is in accordance to Kookmann's rule ® indicating that new shoot
growth increases with severity of proning. Gross * has also

reported that to maintain vegetativeness of mango shoot, pruning
should not be done at diameter < 6 cin. The delayed bud sprouting
in case of rejuvenation pruning at 1.0 m height can be attributed
to emergence of bud from older tissue characterized by increased
lignifications and accumulation of higher amount of growth

inhibitors *. However, higher rate of shoot growth in case of 1.0 m
rejuvenation pruning during the initial six ronths can be attributed
to increased biosynthesis of gibbersllic acid with increase in

pruning intensity. Increases in vegelative vigour with increase in
pruning severity has also been reported in other fruit crops °.

Increased accumulation of gibberrellic acid with increase in

pruning intensity have been repored in different crops °.

Data on effect of canopy management on rgjuvenated mango
plants on growth after one year and four vears of rejuvenation
pruning is given in Table:1. There were significant differences
among treatments for plant height during both the stages, canopy
spread and shoot ginth after one year of rejuvenation pruning.
The treatment R 1 resulted in lower plant height than R2 and R3.
The non-significance in the values of canapy spread during 2010
indicated stabilization of canopy spread in all the treatments. With
tespect to girth of primary shoots, R1 resulted in lower values as
campared to other treatments after one vear of rejuvenation
pruning. This can be attributed to low rate of cambial differentiation
in case of shoots emerging our of older tissues having higber
aceumulation of growth inhibitors *. However, non-significant
differences in girth of primary shoot during 2010 can be considered
as stabilization of rate of growth aller four yvears of rejuvenation
pruning. In a wial conducted in mango cv. Dashehari, kigher values
of tree height, shoot length, shoot girth, and internodal length,
were recorded after rejuvenation pruning at 5 m height than that
recorded in ¢ase of 4 m height ™2 Data on rate of growth in girth of
primary shoot during different periods in this investigation arc
depicted in Fig, 1. Significant treamment effects in tate of increase
in shoot girth were obtained in 2007-2008 and 2008-2009 but not in
2003-2010, During both 2007-2008 and 2008-2009, an in general
higher rate of increasc in shoot girth was Tecorded in case of
treatments with no control on tength of primary shoots. Prescnce
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af higher number of apica: merisiem dug (o presence of more
number of brarches in the absence of any control on length of
primary shoot might have resulted in increased action of qeains
resulting in acesierated formation of cambial tissue,

Data on yicld per plant undsr differest treatments are given in
Table 1. Inization of fruiting begar during third vear of rejuvenation
pruning. Huwever, irees receiving R 1 and R2 wrzatments produced
lzss fruit than those of R3. Delaved flowering in severly pruned
plants has been reporied in ditfzreat crops * In the present
investigations. a vield greatsr than 60 kg per trec were recorded
during 20101 R2 and B3 and no control on growth of primary ar
secondary shoots (l.c., P3 and S2). Sapertor performance of light
[runing over rejuvenation invoiving removal of Lrees svary two
rows and light pruning have beea reported

The beneficial effects of pruning on light penetration of mango
trees of cv. Amrapali have been reported . As expected, in this
study trees recefving lreatment 51 had higher % of light penetration
into the canopy than S2 trees (Fiz. 2). Leaf arca index differed
significantly among treatments {Fig. 33, The treatmeni ST resuited
in lower leaf area index than thar i~ other treatments. Reduciion in
foliage owing o removal of any shoot emerging below 60 cm
length of secondary shoot can be aunbuted to lower valucs of
leaf area index.

‘With respect to canopy shape. trees with rejuvenation pruaing
at 1.0 m height, 60 cm length of primary shoot and no control on
length of secondary shoot could atiain e spherical shape without
intermingling of canopy of adjacent planis after 4 years of
rejuvenation pruning. The average cenopy attained by the plant,
was amenabls to different cancpy management practices.

Conclusions
Pruning at 1.0 mbeight (P13, 60 cim length of primary shoot (517 and
no contrel on length of secondary shooi (521 were found io be
mosl appropriate lreatments to attain an adequate canopy
architecrure in unpreductive mango plants of ov, Amrapali planted
at close spacing. Canopy size corl later be maintained through
regular shoot Upping after fruit harvesting.
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Table 1. Ellect of canopy management after rejuvenation pruning on plant growth parameters and yield of mango cv. Amrapali.

Treatments on Canopy archilechirs Trunk girth Height (m) Canopy spread Canopy spread  Shoot gitth Yield (k
{omy [EW) (m} (NS (m) {oml

2007 2010 2007 2010 2007 2010 2007 20i0 2007 20:0 300
Rejuveration pruning lm, primary 8175 8733 243 405 204 340 228 560 306 646 799
shoot 6 em, sesondary shoot 60 cm
Rejuvenatior pruning lm, primary Te20 9050 273 432 249 515 238 308 320 69% D00 X35
shoot 120 cm, secondary shoot 60 cm )
Rejuvenation. pruning 1m, 8127 B9.50 275 438 272 540 289 5357 331 6% 1065 2453
o control on primary shoot and
secondary shoot 60 cm
Rejuvenation pruning Lm, primary 7527 (B1.83 237 408 215 492 195 480 . 280 822 147 5168
shoot 60 ¢m, No conrol on secandary A
shoot )
Rejuvenation pruning [m, primary 7763 8383 281 430 242 512 el 5330 258% T 1ED B64
shool 120 em, ™o coniral on
secondary shoot
Rejuvenation pruning Im, Nocontret  83.62 91.00 3,10 452 325 340 320 3320 29: 731 000 3034
on primary and secondary shoot
No control
Rejuvenation pruning 1.3 m, prmary 92,61 5717 297 480 243 522 2.60 0% 330 648 2T 5144
shoot &0 ¢m, secandary shoot 80 cm
Rejuvenation pmeing 1.5 m. poimary  80.04 #3831 335 475 243 508 252 483 Jeh 674 LB: 0 4790
shoot 120 ¢, secondary shoot 60 cru .
Rejuvetalion pruping 1.5 m, 84,88 .94.00 .32 4.67 319 518 330 0 53F 332 FE0 0 4% 3953
N contral on primary shoot and
secondary shoot 60 cm
Rejuvenaiion pruning 1.3 m, primary 8032 8837 293 433 66 513 24! 257 3R 633 23D R T7e
shoet 60 cm, No conlrol on secondary
shaot
Rejuvenation prumng .5 m, prmary 8130 87.67 312 457 252 523 25+ 302 339 &8% 0400 3163
shoot 120 cm, Mo eoniral an
secondary shoot
Rejuvenation pruning 1.5 m, No 92,95 100,83 360 308 363 365 347 547 443 755 L0 Hi43
control on prmary and secondary
shoot
Rejuvenation pruning 2 m, primary 95.62 10333 345 507 280 542 2606 533 3.4 870 832 Z1ES
shoot 60 cm, secondary shoot 60 em . T
Rejuveration pmning 2 m, primary s 7633 372 490 272 508 305 437 A0 £04 FeT 3542
shoot 120 em. secondary shoot 60 cm
Rejuvenation pracing 2 m, 7801 B383 363 4837 2% 523 2T 493 3E0 663 28T A0
Mo control on prmary shoot and
secandary shoot 60 cm
Refuvenation pruning 2 m, primary o043 10550 348 522 266 538 279 3450 332 650 T 334D
shoot 60 em, No control on secondary
shoot
Rejuvenation pruning 2 m, pricary K7.83 9333 Ze0 308 289 1T 290D 5200 35} 68 GIL
shoot 120 om, No canteo] 0a
sacondary shoot
Rejuvenatior pruning 2 m, No 8330 9350 3.51. 513 403 532 383 322 412 4635 412 5180
conttol on primary and seeondary
shuol
SEm+ T64 0 706 Gl 07 021 0220 170 0240 01F 036 [ aw
C.B. at 3% ns ns {3l 048 (.40 ng .47 g 043 o ns
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Figure 1, Effect of canopy management on % increase in girth of primary -
shoot emerged after rejuvenation pruning. -
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Figure 2. Light intensity (% of intensity in open space) inside plant
canopy of manga plants under different training systems.
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Figure 3. Bffect of canopy management o leaf area index of
rejuvenated mango plants of cv, Amrapahi.
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