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Effect of pruning and planting systems on growth, flowering, fruiting and
yield of guava cv. Sardar
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ABSTRACT

In present investigation, the effect of planting systems and pruning on growth, flowering, fruiting and yield
of guava cv. Sardar was studied with two pruning levels, i.e. one leaf pair pruning and unpruned (control) and
five planting systems, i.e. square, hedgerow, double-hedgerow, paired and cluster planting. Results revealed that
regardless of planting systems, one leaf pair pruning significantly decreased the annual increment in tree height,
tree spread, trunk diameter and tree volume as compared to control. Annual increase in tree height (1.63 m) was
maximum in double-hedgerow system, while tree spread (1.92 m), trunk diameter (13.3 m) and tree volume (1.80
m?) was maximum in square system of planting with one leaf pair pruning during both the years. Number of flower
buds was significantly increased with one leaf pair pruning during winter season crop and maximum number of
flower buds (62.2) was found in the treatment combination of one leaf pair pruning and square system of planting.
One leaf pair pruning significantly increased the winter season crop as compared to unpruned (control) in all
planting systems. In rainy season, the maximum yield (66.0 and 2.77 kg/tree, respectively) was obtained from the
treatment combination of unpruned and square system of planting, whereas, in winter season of the same year,
maximum yield (62.4 and 2.95 kg/tree, respectively) was obtained from treatment combination of one leaf pair
pruning and square system of planting. Thus, it can be concluded that one leaf pair pruning in guava cv. Sardar

planted under square system is useful to maximize yield in winter season crop under terai regions.
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INTRODUCTION

The guava is fifth most important fruit crop of
India. This fruit is gaining popularity among fruit
growers because of its high demands, easy to grow
and high productivity (Bal and Dhaliwal, 1). Under
Terai conditions of Uttarakhand, guava trees flower
twice in a year, i.e. April-May and July-August and
produce about 90 per cent crop in rainy season. The
fruits of rainy season crop are rough, insipid, poor
in quality and attacked by several insect- pests and
pathogens. On the other hand, winter season crop
is superior in quality, free from diseases and fetches
high price as compared to rainy season crop (Prakash
et al., 8). Guava is a pruning responsive crop. Shoot
pruning have been reported to be successful in
regulating bahar in guava. Shoot pruning is also
helpful in reducing the tree size and improving the
fruit quality and provide opportunity to increase the
number of trees per unit area (Lal et al., 4). Similarly,
the growth of guava plant is also variable under
different planting systems (Lal et al., 5). However,
there is a dearth of information on response of guava
plants to pruning under different planting systems.
Therefore, an experiment was initiated to study the
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effect of planting systems and pruning on growth,
flowering, fruiting and yield of guava under terai region
of Uttarakhand.

MATERIALS AND METHODS

The present investigation was carried out at
Horticulture Research Centre, Patharchatta of
GBPUAA&T, Pantnagar during the year 2006-07
and 2007-08. The experimental material consisted
of seven-year-old uniform grafted trees of guava
cv. Sardar (L-49). The treatment consisted of two
pruning levels, i.e. unpruned (P,), one leaf pair pruning
(P,) and five planting systems, i.e. square system
= S, (204 trees/ ha), hedgerow system = S, (340
trees/ha), double-hedgerow system = S, (453 trees/
ha), paired system = S, (272 trees/ha) and cluster
system = S, (363 trees/ha) of planting. There were
ten treatment combinations each replicated thrice in
factorial randomized block design. Shoot pruning of
current season’s growth was done as per treatment
retaining only one leaf pair at the base of the shoot.
It was performed in the first week of May every year.
Data were recorded for both rainy and winter season
on tree height, tree spread, trunk diameter and tree
volume was calculated as per the formula given by
Westwood et al. (10). Number of flower buds per
branch, per cent fruit set, per cent fruit drop, number
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of fruits per tree, yield kg/tree and fruit weight during <
both the years. The data were statistically analyzed 2
for analysis of variance. 3
~ D.F

RESULTS AND DISCUSSION T §

Vegetative growth of guava plants under different 2 o’
planting systems revealed that one leaf pair pruning = c
significantly decreased the tree height, spread, trunk o é
diameter and tree volume as compared to unpruned RIS
trees during both the years. Annual increase in height Sla
was recorded maximum in the trees planted in double- &
hedgerow system of planting followed by cluster ) o
system of planting and minimum in square system of §
planting during both the years (Table 1). Increase in S §
plant population per unit area significantly increased (: |2
the annual increase in tree height and unpruned guava o Ny
plants under double-hedgerow system of planting gave % 5 § &
maximum annual increase in tree height. However, |5 0
one leaf pruning of guava planted under square 5 g
system resulted in minimum annual increase in tree 2 |8 c
height during both the years. It was also evident that g £ | =
with the decrease in plant population per unit area, the E |2 2 -
annual increase in tree spread, trunk diameter and tree 2 gl
volume was significantly more than denser planting. In s o i
the year 2006-07, annual increase in tree spread (1.92 % o
m), trunk diameter (13.3 m) and tree volume (1.80 o <
m?3) was recorded in the trees planted in lower plant = 2
population, i.e. square system of planting and these ‘g 8
parameters were recorded minimum in trees planted in Q 5|a”
higher plant population, i.e. double-hedge row system £ |E S
of planting. Similar results were also observed during 213 o’
second year. The treatment combination of unpruned 8L c
tree and square system of planting gave maximum 2le 3
annual increase in tree spread, trunk diameter and 5 |2 5 =
tree volume while, treatment combination of one leaf E i
pair pruning and double-hedgerow system of planting ® 8
gave minimum annual increase in tree spread, trunk 5 0°
diameter and tree volume during both the year of o
investigation. It is well established fact that under < §
closer spacing, plant height is increased might be due s ol =
to competition for light because of insufficient space. 2 2l -
The competition between plants for light, water and 2 — § .
nutrition under closer spacing resulted less increase g LE/ o
in basal girth and crown spread.These results are % |6 &
in agreement with the findings of Pandey et al. (7), ; 2 =
Prakash et al. (8), and Mahajan et al. (6). S |8 2

One leaf pair pruning decreased number of 5|7 |5
flower bud per branch and fruit set in rainy season & § o’
and increased significantly during winter seasonin ° N
both the years (Table 2). Trees in square system é iy
with lowest plant population per unit area produced .
significantly higher number of flower buds and fruit = |2
set, while minimum number of flower buds and lower g i
fruit set was found in double-hedgerow system of S |F
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Mean
452
24.3

P1
415 318

Winter 2007-08
PO
16.5 32.1

Mean

P1
18.4 36.9 26.4 525 394

16.2 33.3 223 444 333
147 315 221

10.3 229

Rainy 2007-08
PO

Fruit set (%)
Mean

Winter 2006-07

PO

P1
18.5 384 285 356

175 445 31.0 483

Mean
18.6 334 255 46.6 36.0 50.3

P1
1.6 245
16.3 328

Rainy 2006-07

PO
60.4 245 424 292 656 474 615 253 434 324 581

Mean
19.8 37.4

P1
143 482 312 545 213 379 276 574 425 554

11.0 424 26.7 493

11.2 437 275 482
12.7 434

Rainy 2007-08 Winter 2007-08
P, P, Mean P,
176 526 35.1
19.8 419 474 446 9.64 30.1

Mean

P1
509 350 689 554 622

Flower buds per branch

Winter 2006-07

PO

1.4 423 26.8 56.7 50.5 53.6
32.1

156 46.4 310 61.3 525 56.9
109 419 264 535 483 509

Mean
19.1
12.9 427

P1
456 443 7.61

Rainy 2006-07
52.7 554

PO

Planting system
56.6 50.7 53.6

64.0 556 59.8
58.4 51.0

70.3 504 60.3

58.1
431

Treatment

Table 2. Effect of planting systems and pruning on flowering and fruiting characters of guava.
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planting with highest plant population per unit area
during rainy and winter season in both the years. In
both the years, unpruned plants under square system

~ O N ©
< AR of planting produced maximum number of flower
o buds per branch in rainy season, while one leaf pair
3 pruning under square system of planting produced
maximum number of flower buds per branch during
' winter season. Furthermore, the maximum fruit set
o o< (60.4%) was observed in unpruned guava plants
~NISe under square system of planting and lowest fruit set
N (11.6%) was observed in treatment combination of
S one leaf pair pruning and double-hedgerow system of
planting in rainy season. However, in winter season
| the fruit set was maximum (65.6%) in treatment
combination of one leaf pair pruning and square
L83 system of planting and minimum (18.5%) in unpruned
o e plants under double-hedgerow system of planting
o in during both years (Table 2). Early flowering and
N

higher fruit setting in plants under wider spacing
seems to be due to greater photosynthetic activity.

Fruit drop increased with the increase in plant
population per unit area and maximum was recorded
in the trees planted in double-hedgerow system of
planting with one leaf pair pruning and lowest fruit
drop was recorded in square system of planting with
no pruning in rainy and winter seasons during both
the years (Table 3). Similarly, less accumulation of
carbohydrate reserves and higher sources and sink
competition as well as low sunlight harvesting by
the plant due to intermingling of branches might be
responsible for lower number of flower buds as well
as higher in double-hedgerow system. These results
are in close conformity with the those of Kumar and
Rattanpal (3), Lal et al. (4), Mahajan et al. (6), and
Saxena (9).

In general, number of fruits per tree in pruned
trees was lower during rainy season, while it increased
significantly during winter season. It was also evident
that number of fruits per tree increased with decrease
in plant population per unit area during both the
years. In first year, maximum number of fruits per
tree (487.4) was found in the treatment combination
of unpruned tree with square system of planting
in rainy season, while it was maximum (397.3) in
treatment combination one leaf pair pruning and
square system of planting in winter season. In the
second year, the similar trend was observed for
number of fruits per tree (Table 3). It is evident that
pruning significantly affected the yield per tree during
both the years. One leaf pair pruning significantly
decreased the fruit yield per tree during rainy season
and subsequently increased the yield significantly
during winter season in both the years. In general, the
trees planted in wider spacing gave higher yield per
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Table 3. Effect of planting systems and pruning on fruit drop and number of fruits per tree in guava.
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tree as compared to trees planted in closer spacing.
In rainy season of the two years, the maximum yield
(66.0 and 2.77kg/tree, respectively) was obtained
from the treatment combination unpruned and square
system of planting, whereas, minimum vyield (1.53
and 38.7 kg/tree, respectively) was obtained from
the treatment combination one leaf pair pruning and
double hedgerow system of planting. In winter season
of the same year, maximum yield (62.4 and 2.95 kg/
tree) was obtained from treatment combination of one
leaf pair pruning and square system of planting and
minimum yield (1.84 and 41.3 kg/tree) was obtained
from the trees planted in the treatment combination
unpruned and double-hedgerow system of planting
(Table 4). This might be due to the fact that the photo-
synthates during rainy season were diverted for the
development of more fruits during winter season
(Chandra and Govind, 2). It was also evident that
pruning significantly improved fruit weight in rainy
as well as winter season of both the years. One
leaf pair pruning treatment gave significantly higher
mean fruit weight than unpruned trees. However, the
planting systems had only significant effect on mean
fruit weight in winter season of 2007-08 and fruits
obtained from square system of planting had the
maximum fruit weight, while double-hedgerow system
gave fruits weight, which was at par with hedgerow
planting system. These results are in agreement with
Saxena (9), and Mahajan et al. (6).

In conclusion, double-hedge row system of planting
in guava along with one leaf pair of pruning may be
adopted to increase yield with insignificant or less
reduction in fruit weight and quality.

REFERENCES

1. Bal, J.S. and Dhaliwal, G.S. 2003. High density
planting studies in guava. Haryana J. Hort. Sci.
32: 19-20.

2. Chandra, R. and Govind, S. 1995. Influence of
time and intensity of pruning on growth, yield and
fruit quality of guava under high density planting.
Trop. Agric. 72: 110-13.

3. Kumar, Y. and Rattanpal, H.S. 2010. Effect of
pruning in guava planted at different spacing under
Punjab conditions. Indian J. Hort. 67. 115-19.

4. Lal, S., Tiwari, J.P. and Misra, K.K. 2000. Effect of
plant spacing and pruning intensity on fruit yield
and quality of guava. Prog. Hort. 32: 20-25

5. Lal, S., Tiwari, J.P. and Mahajan, A.R. 2007.
Studies on planting systems in guava (Psidium
guajava L.) cv. Sardar. Acta Hort. 735: 263-66.

499



Pant University of Agriculture and Technology,
Received : July, 2008; Revised : June, 2013;
Accepted : July, 2013

Pantnagar, 93 p.
7. Pandey, A., Sharma, A.B. and Patel, M.P. 1997.

growth, yield and quality of Sardar guava (Psidium

guajava L.). Adv. PI. Sci. 10: 153-56.
8. Prakash, S., Kumar, V., Saroj, P.L. and Sirohi,

S.C. 2012. Response of yield and quality of winter
guava to severity of summer pruning. Indian J.

Hort. 69: 173-76.
9. Saxena, A.R. 2002. Effect of pruning and

plant density on the performance of guava
(Psidiumguajava L.). M.Sc. thesis, G.B. Pant
size of three pear varieties grown on rootstock
of five Pyrus spp. Proc. American Soc. Hort. Sci.
82: 103-8.

University of Agriculture and Technology,
1963. Long term yield as related to ultimate tree

Pantnagar, 138 p.
10. Westwood, M.N., Raimer, F.C. and Quakenbush

6. Mahajan, A.R. 2004. Studies on planting systems
in guava (Psidium guajava L.). M.Sc. thesis, G.B.
Effect of planting system cum high density on

Indian Journal of Horticulture, December 2013

uonoela| = | ‘swajsAs Bunue|d = S ‘Bulunid = 4
(442 c0'L 88'¢ A2 SN SN SN SN
cL's 129 g9 8y g8/l SN SN SN
€C'e 06°¢ 66'¢ 90'¢ 6C'LL €9°¢l 8v'El geol %S ¥ ad
- L'\§ ¢l'c - €¢’c 8¢S - L'y 62¢ - Gl'ec ¢S - 6'vvlL L'€El - y'velL 8'¢ch - eyl 0¢cel - 6'¢cel L'lch uesiy

S,

g'ec 6%y ¢l Lve 96l Y9Iy 6¢C Ley 0L’ €¢€C 8L 8vy L'2EL GGEL 00€L 80CL €¥Zl ¥'LLL 80€L L'eel §'8CL 6'8LL vZcl GSLL
90¢ ¢85 ¢cl'e 81le 89C 019 18 L'€G 09C 60¢c 8€C 965 8GvL L'€gl G'8€L 9GEL L'vyl L'LZL 0¥yl 9CSL ¥'GEL GVvEL L'Evl v'SCL
6'lc Levy v9L 80C gL SO0y Gl €Ly 8L L0 €51 L8 6'9CL €lEL L'ZcL ZGLL 6'LLL SCLL L'vZL 90€l 6'8LL €CLL L'yl 90LL
96C L8y 29C ¢TSC \Zc T8y 9vC TLy 90C 9vC 8ZC 0Ly 06€lL LSyl 8¢EL L/l L'GEL €0ZL 0'8el 9yl veel LGl SCEL 6'8LL
yye 69%9 LOYv G6¢ O0L'e 089 9¢¢ V9 S6¢C vve LLC 099 <Z¢sl €6SL LSyl 0vvl 90SL v'Z€L 90SL L'ASL L'yvl L'ebl L'2SlL v'sel

wa)sAs bBunueld

N o«
w n n o n

b 0 b 0 b 0 I 0 L 0 b 0 b 0 L 0

ues|y\ d d uesy d d ues|py d d ues|y d d ueap d d ueapy d d uea|p d d ues|y\ d d

80-2002 49 80-200Z Aurey 2079002 491U 10-9002 Auiey 80-200Z 49IUIAN 80-200Z Aurey 2079002 491U 10-9002 Auiey

(s01/6%) plaIk AY (B) w uny Ay juswieal]

‘eaenb ur Jybiam jiniy pue pjeIA uo Buiunid pue swajsAs Bunueld jo 10943 "¢ 9alqel

500



