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ABSTRACT 
Investigations were carried out during 2009-tO at ICAR RCER, Research 

. . . t 

Centre, Ranchi, Jharkband~ India to study the effect of shoot pruning on pattern 

of root distribution in guava plants of cv. Allahabad Safeda in ultra-high density 
planting growing under alfisols of eastern India. Root samples were collected 
from rhizosphere of guava plants treated with . six different pruning treatment 
dpring the p1:evioµs two years. The pruning treatments consjsted of 
combi~ations of diff~rent time of pruning_(pruning once in May, Pruning once in : 
October -and pruning thrke a year in March, May and October) and different 
levels of pruning (pruning to 60% of canopy height, pruning to 80% of can~py 
height and prqning to 50% shoot length) and control (no pruning). Roo_t 

samples were collected from two different depths of soil (0-15 cm and 15-30 cm) 
at th.e distances of 30 ~m and 60 cm from trunk. Different pruning treatme~ts . 
diff eted significantly w~tl1 respect to total weight of Grade-3 roots (diameter > 
3mm) and pruning to 50% of shoot length, thrice a year resulted in significant 
reduction in the total weight of Grade-3 roots. Significant effect of different 

freatments could be recorded only in case of content of grade-3 roots at a 

distance of 30 cm from trunk at both the soil depths, total weight of Grade 3 

roots at a dista~ce of 30 cm from trunk, total weight of root at a distance of 30 
cm from trunk and total root weight at a soil depth of 0-15 cm. With respect to 
root weight at 0-15 cm soil depth at a distance of 30 cm from the trunk, pruning 

thrice a year to 50.% of shoot length resulted in the minimum weight of Grade-3 

roots. Hence the study clearly indicated a drastic reduction in the partitioning of 

biomass towards root thickening in case of the treatment, pruning thrice· a year 

to 50% of shoot length which resulted in the maximum fruit yield per plant. 

Key words: Guava, Root distribution, Pruning, High density planting 

Guava (Psidium guajava) is .an important traditional guava growing region. However low 
fruit crop which is successfully grown over a productivity of guava plants owing to low soil 
range of climatic conditions due to its wide 
adaptability. The Chotanagpur region of Eastern 
plateau and hills agro-climatic zone has been a 

fertility, makes guava orcharding unprofitable 
under traditional system (planted at a spacing of 
5 x Sm accommodating 400 plants per ha). 
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"' 
Pruning is one of the most · effective MATERIALS AND METHODS 

. I 

strategies for the improvement of yield artd The investigations were carried. out at 

control of plant size of this crop. Beneficial , ICAR Research Complex for Eastern region 

effects of pruning on yield and fruit quality of Research center, Plandu, Ranchi, Jharkhand 

guava have been reported by various workers during 2009-10. The soil of the experimental site 
(9,17,3,20,4,5), Guava, being a current season was with pH 4.8-5.2, organic carbon 0.37-

bearing plant, responds favourably to different 0.45%, available nitrogen 250-290 . kg/ha, 

pruning .practices. This growth behaviour of available phosphorus 7.1-ll.O kg/ha and 

guava provides opportunity for planting under available potassium l 50-165kg/ha. The study 

high · density orcharding and har-Yesting was conducted in four years old guava plants 

m!lXii:ntim · yield per unit area by ~eans of (cv. Allahabad Safeda) planted under ultra high 

. control · {)f plant vigor by different pruning density orcharding system (2 m x 1 m). Root 

. treatm~!lts . . Ultra-high density orcharding is .a samples were collected from rhizosphere of 

systerri of plantirigthe plants .(lt a clo:;er spacing guava plants treated with six different pruning 
(I~>< 2m) . in order ·to acco~modate relatively treatment during the previous two years. The 

. larger numb_er . of plants per unit area pruning treatments consiste(f of combinations of 

·. (5000plantsiha). Keeping . this in view, an ···different time of pruning (pruning once in May, . 

,·experiinent_ was conducted to standardise time 
_ and level · of pruning -'Of guava plants planted 

· under ultra high density ~rchatding. . 

Pruning once in October and pruning thrice a 

year in March, May and October) and different 
levels of pruning ·(pruning to 60% of canopy 

height~ pruning to 80% of canopy height and 

. . A proper knowiedge of root distribution pruning to 50% shoot length) and control (no 

pattern is important for standardization of · pruning). The treatments were imposed in four 

. methods of fertilizer application in _any fruit · replications with 12 plants per replication. Root 

. crops. A meager number. of research work have . samples were collected by inserting a core 

been undertaken to study root distribution sampler (diameter 6.25cm) vertically downwards 

pattern in guava (6,18,22,19,1). Altered .root at the distance ·of 30 cm and 60 cm. Root 

distribution under closer planting system have samples were collected from two different . 

been reported m different fruit crop8 depths of soil (0-15 cm and 15~30' cm) at the 

· (12,13;14,15). Reduction in root biom,ass as a distances of 30 cm and 60 cm from trunk. _The 

result of pruning has been rep·orted in· different . collected samples were washed through sieve to 

crops. (21) h~ve reported alteration in the separate the roots from the soil particles. After 

partitioning of root biomass among different root air drying, the root samples were separated into 

classes as a result of pruning in grape. At 

present, no information is available on effect of 

shoot pruning on root distributio~ of guava 

particularly under ultra-high density orcharding. 

Keeping this in view, ·an investigation was 

undertaken to study the effect of shoot pruning 

on pattern of root distribution in guava plants of 

cv. Allahabad Safeda in ultra high density 

planting growing under alfisols of eastern India. 

different grades under laboratozy conditions 

based on root diameter viz. Grade-I (diameter 

<lmrn), Grade-2 (diameter 1-3 mm) and Grade-

3 (diamet~r >3 mm) and then root biomass was 

measured. Hence, the root weight for each 

sample indicated total root weight per 3683 cc 

volume of soil. The data were subjected to 

Analysis of variance. 
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RESULTS AND DISCUSSION 

Bringing about a balance m the 

root:shoot ratio can be .attributed to one of the 

reason of pruning effects on plants. Alteration in 

rooting behavior in response to pruning have 

been observed in crops like apple and plum 

(Head, 1967) and pear (Head, 1968). In ·the · 

15-30 cm soil depth at a distance of 30 cm from 

the trunk than the other treatments. 

The maximum total ~oot weight at a 

distance of 30 cm from the trunk was recorded in 

. case of pruniQ.g to 60% of cano_py height in May 

which was at par with pruning to 80% of canopy 

in May · and pruning to 80% ·of canopy in 

present investigation, the different pruning October. The minimum value was recorded in 

treatments differec! significantly with respect to . case o(pruning thrice a year . to 50% of shoot 

total weight of Grade-3 roots (diameter > 3mm) · length. With respect to total root weight at a soil 

whereas the treatmental · effects were . n~µ- depth . o_f O~ f5 · cm, the nili,iimum value was 

significant with respect to total weig~t of other .recorded.in case of pruning thrice a year to 50% 

grades of roots. As evident in Fig. 1, pruning to ". of. shoot length and all the other treatments 

50% of shoot length, thrice a year resulted ,:in-. . tecotped'. · sigD.ifica~tly .. higher root weight and 

significant reduction in the totai . weigh_t . · of .· ·. ~ere. at pat with each other. Hence the study 
Grade-3 roots whereas the weight of Grade~3 .. . clearly indicated . a :_ drastic reduction in the 

roots in other treatments were at par. ·Data · ~n · partitioni_,ng of biomass towards· root thickening 

effect of pnuiing on distribution of different · in case of the treatment, pruning thrice a year to 

grades of roots of guava .cv. Allahabad Safed~ is · 50% of shoot length. Although, all roots in tree 

given in table 1. As evident from the table, crops,. rather than just those newly produced are 

significant ef~ect of different treatments could be apparently effective in absorption of nutrient and 

recorded only in case of content of grade-3 roots · water (21) hav~ classified roots of diameter> 2 

at a distance of 30 cmfrom trunk at both the soil mm as conducting roots. Reduction in root dry 

depths, total weight of Grade 3 roots at a weight in response to shoot pruning have been 

distance of 30 cm from trunk, total weight of reported by several workers (12,10,16). 

root at a d1stance of 30 cm from -trunk and total Slavtcheva and Pourtchev (2003) reported 

root weight at ~ soil ·depth of 0-15 cm. With ·increased dry root mass of feeding roots ( d<2 

respect to root weight at 0-15 cm soil depth at a -mm) of grape with heavier pruning and 

distance of 30 cm from the trunk, pruning thrice increased amount of conducting roots (d>2 mm) 

a year to 50% of · shoot length resulted in the with lighter pruning. The J>roC:ess of root 

minimum weight of Grade-3 roots which was at thickening can be considered as an in-built 

par with pruning to 60% of canopy in October, mechanism in the plant for storage of 

control (no pruning} and priming- to 80% of assimilates. A look at the yield pattern obtained 

canopy in May. Pruning to 80% of t~e canopy in in case of different pruning treatments (Fig. 2) 

October resulted in the maximum weight of ,.indicated greater amount of partitioning of 

Grade-3 roots at 0-_ l 5 cm soil depth at a distance biomass towards fruit yield in case of the 

of 30 cm from the trunk. With respect to weight treatment, pruning thrice a year . to 50% of shoot 

of grade 3 root at 15-30 c~ soil depth at a length. Non-significant difference among the 

distance of 30 cm from the trunk, the maximum treatments with respect to total root biomass also 

root weight was recorded in case of pruning to substantiate to the hypothesis of shift in the 

80% of the canopy in May. Pruning thrice a year biomass partitioning towards fruit yield than root 

to 50% of shoot length and control resulted in 

significantly lower weight of Grade 3 roots at 

development in case of the treatment pruning 

thrice a year to 50% of shoot length. 



T
ab

le
-1

. P
at

te
rn

 o
f r

oo
t 

d
is

tr
ib

u
ti

on
 (

w
ei

gh
t)

 in
 g

u
av

a 
cv

. A
ll

ah
ab

ad
 s

af
ed

a
·u

n
d

er
 u

lt
ra

-h
ig

h
 d

en
si

ty
 o

rc
h

ar
d

in
g 

sy
st

em
 

-

T
re

at
m

en
t 

\V
ei

g
ht

 (
g

) 
o

f 
G

ra
d

e-
I 

ro
o

ts
 (

ro
o

t 
d

ia
m

et
er

 <
I 

m
m

) 
\V

ei
g

h
t (

g)
 o

f 
G

ra
d

e-
2

 r
o

o
ts

 (
ro

o
t 

d
ia

m
et

er
 1

-3
 m

m
) 

W
ei

g
h

t (
g

) 
o

f G
ra

d
e-

3
 r

o
o

ts
 (

ro
o

t d
ia

m
et

e
r 

>
3

 m
m

) 
T

o
ta

l 
T

ol
a!

 
D

is
ta

n
ce

 f
ro

m
 t

h
e 

tr
un

k 
-·

 
D

is
ta

nc
e 

fr
om

 
th

e 
tr

un
k 

-
D

is
ca

n
ce

 f
ro

m
 t

h
e 

tr
un

k 
-

D
is

u
n

ce
 f

ro
m

 t
he

 t
ru

nk
 s 

D
is

ta
nc

e 
fr

om
 t

he
 t

ru
n

k 
D

is
ta

nc
e 

fr
o

m
 t

he
 t

ru
nk

 =
 

ro
o

t 
w

t.
 

ro
o

t 

30
c

m
 

6
0

cm
 

3
0

cm
 

60
cm

 
=

3
0

cm
 

60
cm

 
(g

) 
a

t 
3

0
 

w
t.

 
(g

) 

S
o

il
 

S
oi

l 
T

o
ta

l 
S

oi
l 

S
oi

l 
T

ot
al

 r
oo

t 
S

oi
l 

S
oi

l 
T

ot
al

 
S

oi
l 

S
oi

l 
T

o
ta

l 
S

o
il

 
S

o
il 

T
ot

al
 

S
oi

l 
S

oi
l 

T
o

ta
l 

cr
u 

at
 

6
0

 
de

p
th

=
 

de
pt

h 
ro

o
t 

de
p

th
 

de
pt

h 
w

t. 
a

l 
60

 
de

pt
h=

 
d

ep
th

 
ro

ot
 

de
p

 
de

pt
h=

 
ro

ot
 

de
pt

h 
de

pt
h 

ro
ot

 
de

pt
h 

de
pt

h 
ro

o
t 

w
t.

 
di

st
.a

 n
ee

 
cm

 
0

-
-

15
-

w
t.

 a
t 

=
0

-
=

IS
-

cm
 

0
-

=
15

-
w

t.
 a

t 
th

-
IS

-
w

t.
 

at
 

=-
0-

=
15

-
w

t.
 a

t 
=

0-
•

15
-

at
 6

0 
cm

 
fr

om
 

d
is

ta
nc

 

15
cm

 
3

0
cm

 
30

 
IS

cm
 

30
cm

 
d

is
ta

nc
e 

15
cm

 
30

cm
 

30
 

0
-

30
cm

 
60

 
cm

 
IS

cm
 

3
0

cm
 

3
0

 
IS

c
m

 
3

0
cm

 
d

is
ta

nc
e 

tr
un

k 
e 

fr
o

m
 

I 
cm

 
fr

o
m

 
c

m
 

15
c 

di
st

an
c 

cm
 

fr
o

m
 

tr
un

k 

·d
is

 ta
 

tr
un

k 
di

s t
a 

m
 

e 
fr

om
 

di
st

a 
tr

un
k 

I 
ne

e 
ne

e 
tr

un
k 

n
ee

 

fr
o

1n
 

fr
om

 
fr

om
 

tr
un

k 
tr

un
k 

tr
un

k 

T
l=

 
0.

12
 

()
.Q

2
 

0
.1

4
 

0.
04

 
0.

05
 

0.
0

9
 

0.
20

 
O

.Q
4 

0.
2

4
 

0.
1 

0.
74

 
(i

.8
4 

0.
3

1 
0.

30
 

0
.6

1 
0.

40
 

0.
16

 
0.

56
 

0.
9

9
 

1.
49

 
C

on
tr

o
l 

(N
o

 
0 

pr
un

in
g)

 
-

T
2

=
P

ru
n

i1
\g

 
0

.1
1 

0
.0

8 
0

.1
9

 
0

.0
6 

0
.0

5 
0.

11
 

0.
10

 
0.

12
 

0.
22

 
0

.1
 

0.
09

 
0.

18
 

0.
39

 
0

.8
0 

1.
20

 
0.

39
 

0
.1

5 
0

.5
4 

1.
6

1 
O

.X
4 

to
 

8
0

%
 

o
r 

0 
ca

n
o

p
y 

in
 

M
ay

 
T

3
=

P
ru

ni
ng

 
0.

11
 

0
.0

9
 

0.
20

 
0

.0
4

 
0

.0
6

 
0.

10
 

0.
13

 
0

.1
2 

0
.2

6 
0.

0 
0.

06
 

0.
13

 
0.

81
 

0.
71

 
1

.5
j 

0.
22

 
0

.1
4 

0.
3

6 
1.

99
 

0.
59

 
to

 
6

0
%

 
of

 
I 

,7
 

I 
ca

no
p

y
 

in
 

M
ay

 
T

4
=

P
ru

ni
ng

 
0.

1
2 

0
.0

6
 

0.
18

 
0 

05
 

0
.0

5 
0.

10
 

0.
13

 
0

.1
0 

0.
23

 
0.

0 
0.

05
 

0.
11

 
0.

82
 

0.
40

 
1.

22
 

0.
11

 
0

.1
7 

0.
28

 
1.

63
 

0.
4

9 
to

 
80

%
 

o
f 

6 
ca

no
p

y
 

in
 

O
ct

o
b

er
 

I 
T

S
=

 
0.

08
 

0
.1

0
 

0
.1

7 
0.

07
 

0.
06

 
0.

13
 

0.
12

 
0

.1
4 

0
.2

6 
0.

0 
0.

0
6

 
0.

16
 

0
.3

0 
0.

47
 

0.
6

6
 

0.
1

3 
0

.1
1 

0.
24

 
1.

0
8

 
0.

53
 

P
ru

ni
ng

 
to

 
9 

6
0

%
 

o
f 

c a
no

p
y

 
in

 
O

ct
o

be
r 

T
6

-
0

.0
2 

0
.0

5 
0

.0
7 

0.
03

 
0.

0
5

 
0.

0
8

 
0.

08
 

0.
30

 
0

.3
8 

0
.0

 
0

.0
1 

0
.0

2 
0.

0
0

 
0.

01
 

0.
0

1 
0.

00
 

0,
03

 
0.

03
 

0.
46

 
0.

13
 

' 
pr

un
in

g 
2 

th
ri

ce
 

a 
ye

ar
 l

o 
50

%
 

~
r 

sh
oo

t 
le

ng
th

 

S
E

m
±

 
0

.0
4

 
0.

02
 

0
.0

6 
0.

01
 

0.
01

 
0

.0
2 

0.
0

5
 

0.
1

3 
0.

14
 

0
.0

 
0.

30
 

0.
29

 
0.

20
 

0.
18

 
0.

30
 

0.
24

 
0

.0
9 

0.
22

 
0.

30
 

0.
50

 
4 

C
D

 o
t 5

%
 

n
s 

ns
 

n
s 

n
s 

n
s 

n
s 

n
s 

n
s 

n
s 

ns
 

ns
 

D
S

 
0.

50
 

0.
45

 
0.

7
4

 
O

S 
ns

 
ns

 
0

.7
3 

n
s 

I 

J 

T
ot

al
 

T
ot

al
 

r o
o1

 
ro

o
t 

w
t. 

(g
) 

w
t.

 

al
 0

-I
S 

(g
)a

t 
cm

 s
o

il
 

15
-3

0 
dc

p1
h 

cm
 s

o
i 

de
pt

h 

l.
l7

 
1.

30
 

1.
1 

(>
 

1.
29

 

l.
3

8
 

l.
1

9 

1.
29

 
0.

83
 

0
.7

9 
0.

82
 

0
.1

5 
0

.4
5 

0.
3

1 
0

.4
4 

0 .
76

 
ns

 

w
 

0 °' 

V
>

 
t"

'l 
~
 

=;
 

-"' "' n 3 
-

. 
0 ....,

 
~
 ... =
 

::::
s =· ao 0 ::::s
 ~
 

;;.
 ~ ... c: =
 -::;· ::::s

 =·
 

CJ
 =
 

.., <
 .. ("
') :<: ~
 ., ::

r .. C
" .. c.
 

V
>

 .. (;
' 

c.
 .. e C

l c.
 

"' ... g .... .. :c:
 

,;Q
" 

::
r t::
I 

I'
)
 

:::s
 
~

­ -< 0 ... n ::
r ., ... r-

. .I 



. ·~ - . 

I 

2.00 

1.80 

1.60 

:§ 1.40 
... 1.20 ~ 
bl) 
·a; 
~ 

1.00 
... 0.80 0 
0 c:: 0.60 

0.40 

0.20 
1.00 

Mehta et al. 

Fig. 1. Effect of pruning on total weight of >3mm diameter root of guava 
cv. Allahabad Safeda under ultra high density planting 

Tl= Control (No T2=Prunlng to T3=Pruning to T4=Prunlng to TS= Pruning to 
pruning) 80% of canopy in 60% of canopy in 80% of canopy in 60% of canopy in 

May May October October 

Pruning treatments 

T6=pri,mlng 
thrice a year t o 
50%of shoot 

length 

Fig~ 2. Effect of truning on yield of guava (kg/plant) under ultra-high 
. jensity orcharding 
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Tl= Control T2::Prunlng to · T3=Prunlng to T4=Prunlng to TS= Pruning to T6= pruning 
(No pruning( 80% of canopy . 60% of canopy 80--' of canopy 60% of canopy thrice a year 

in May in May in October in October to 50% of 
shoot length 

Treatments 

307 

REFERENCES 
1. Bassoi, L. H., Mourae Silva, !- A., Silva, E. 2. Boswell, S. B., McCarty, C. D., Hench, K. W. and 

E.G. da, Ferreira, M. de N. L., Maia, J.L.T. Lewis, L. N. 1975. Effect of tree density in the 

and Targino, . E. de L. 2002. Infonnation on 
root distribution of guava for management of 
irrigation. Comunicado Tecnico da Embrapa 
Semi Arido. (11 1): 4 . 

first ten years of growth and production of 

'Washington' navel orange trees. Journal of the 
American Society for Horticultural Scienc~. 

100(4): 370-373. 

-



308 Effect of Pruning on Root Distribution in Guava CV. Allahabad Safeda Under Ultra High Density Orcharding 
System. 

3. Dhaliwal, G.S., Rattanpal, H.S. and Gill, H.S. development of black currant shoots and 
2000. Effect of time and severity of pruning on roots. lzvestiya Timiryazevskoi Sel' 
cropping and physico-chemical pr.operties of skokhozyaistvennoi Akademii. (5): 129-138. 
Sardar guava. Haryana Journal of Horticultural 13. Lazar, A., Pop, A. and Lazaroiu, P. 1983. 
Sciences.29(1/2): 17-20. Soil management systems in high density 

4. Dhaliwal, . G. S. and Rajwant Kaur. 2003~ apple orchards. Lucrari/e Stiintifice ale 
Effect of time and pruning intensity on the Jnstitutului de·Cercetare si Productie pentru 
age of bearing .. shoot and fruit ·quality of Pomicultura Pitesti. 10: 143-156. 
'Sardar' guava. Haryana Journal of 14. Lopez, J. A. and Borys, M. W. 1981. Root 
Horticultural Sdences. 32(112): 21-24. distribution. and shoot length of apple trees 

5. Dhaliwal, G.s:· and Sfugh; s:. 2004. Effe,ct.of . planted at high density with application of 
different' · ·pruning -levels ·on ··vegetative . · Alar (local·· ·~election "Rayada"IMM.106). 
growth, .Jlqwe~g and fruitin~ : in Sardar · - ·Chapingo Nu~a Epoca. (31132): 39-44. 
gu~va. · Haryana Journal 9f lf or,ti911ltur,al .. i 5,. L<?pez, J. A. and Boiys, M. · W. 1986. 

·Sciences. 33(3/4): 175-177·. · · · :. ..... · · · : Distribution of the root system of MM.106 
6. Ghosh, -s.· P, . 19J~( Some .aspect~. ~f .root - .. ··"rootstock in high de~sitY apple. plantations. 

systems of sweet orange, ·gnava )m:d:· m.ango._ " Proceedings of the Tropicaf - Region, 
Punjab Horticultura/.Journal. · f4(112):· 34-· · . American Society for Horticultural Science. 
38. .. i 3: 37-40. 

7. Head;G;C. 1967 .. Effec't'of sea.sonal changes.:'.. 16.Myers, S. C. and Ferree, D. C. 1983. 
in the quantity of white' msuberlzeci. roots in ·.. . Influence - of summer pruning and tree 
fruit trees. Journal of Horticultural Science. orientation on net photosynthesis, 
41 : 197-206. transpiration, shoot growth, and dry-weight 

8. Head, G.C. 1968. Studies of irowing roots · ·distribution in young apple trees. Journal of 
by time lapse cinematography. Proceedings. the American Society for Horticultural 
of Intemati9naLCongress of Soil 'Science. Science. 108(1): 4..,?· 
1:751-758. 17. Mishra, H.K. and Pathak, R. A. 1998. Effect 

9. Jadh<>o,B. ), Dam}(e, M. M., Mahorkat, V. . -{>f shoot pruning on crop regulation in guava: 
K., Dod, V.N. and Wagh, A. P. 1998. Studies (Psidium guajava L.) cv. L-45 (Sardar). 
on effect of time and severity of pruning on Progressive Horticulture. 30(112): 78-81. 
growth and yiefd of guava (Psidiurri guajava 18. Moutounet, B., Aubert, B., Gousseland, J., 
L.) cv. SardW". Journal of Soils and Crops. Tiaw Chan, P., Payet, 0 ., and Joson, J. 1975. 
8(2): 139-141. . A study of the rooting of several fruit tree 

10. Jonk.ers, H. -1982. Testing Koopmann's rule's species in_. a ·deep }?rown ferrallitic soil. 
of apple tree pruning. Scientia Horticulturae. Fruits. 32(5): 321-333. 
16(3): 209;-215. 19 .. Patil, P. V, and Patil, V. K. 1 999~ Influence 

11. Kalinovskaya, T .. L. 1975. Development of of different soil water regimes on root 
the root system· in· ,palmette trained apple distribution ·in guava. Journal , of . . . . 

trees in relation to spaCing and fertilizer ·Maharashtra Agricultural Universities. 
rates. Trudy Kishinevskogo Se!' 24(1):-45-47. 

skokhozyaistvennogo lnstituta. 135: 69-72. 20. Singh, A.K. and Singh, G. 2001. Influence of 
12. Kolesnikov, V. A., Nikitochkina, T. D: and pruning date on fruit quality of guava 

Zharkova, L V. 1974. The effect of (Psidium guajava L.). Journal of-Applied 
rejuvenation pruning on the growth and Horticulture Lucknow. 3(2): I 00-102. 



/. 
/ Mehta et al. 309 . 

21. SlaVtcheva, T. and Pourtchev, P,. 2003: Root 
system development with cv Dimiat 
grapevines plant~d on leached chemozem in 
relation to the pruning. Pochvoznanie, 
A.grokhimiya I EkOlogiya. 38(3): 49-53 .. 

22. Thakur, R. S., Rajput, M. S. and Srivastava, 
K. C. 1981. Root distrib:ution studies ii1 some 
fruit crops with special reference to tracer 

development of peach . in · a high:-density 
orchard. Journal of the American Society for 
Horticultural Science. 117(3): 362-367. 

24. Yadukumar, N., Rao, E. V. V. B. and 
Mohan, E. 2001. High density planting of 
cashew (Anacardium occidentale L.). 

Tropical Agriculture. 78(1): 19-28._ · 

technique -- a review. Haryana Journal 9f : Received: _July, 20ll; 

Horticultural Sciences. 10(112): 45-53. . Accepted: June, 2012; . · 

23. Williamson, J. G., Coston, D. C. and Cornell, 
J. A. 1992. Root restriction .affects shoot 

Revised: December, · 2011, 

. .. .. 

· ' .. ;:, .. ~ . ' 
. . : .. ·. 

'·· ·'·'· ' .. : 
'·.,:·· I • ,• ... ~ ~ . . . 
. . . .. .. . . 

. -: 

. ~ .. ·. 

... ·.,. 

·----- ------


