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ABSTRACT

An experiment was conducted under irrigated condition during 198491 to find out optimum tree
density of Eucalyptus for higher biomass production at New Delhi. Nine planting geometries consisting
of .Smx1.0m,075mx10m05mx1.5m 10mx1.0m05mx20m,075mx 1.5m, 0.75
mx2.0m,1.0mx 1.5mand 1.0 m x 2.0 m were randomized and studied in 3 replications. After 63
months of plantations (December 1989), oats (Avena sativa L.), barley (Hordeum vulgare L.s.l.)

Egyptian clover or berseem (Trifolium alexandrinum L.) and tumnip [Brassica rapa (L.) Thell. emend.

Metzger] crops were introduced as intercrops between the row spacings during the winter season
198990 and repeated in the next season of 1990--91 along with 1 pure crop treatment (without tree

association). The tree populations during this period were 17,083; 10,138; 9,652; 7,222; 7,847; 6,944; -

5,347, 4,789 and 3,958 trees/ha. After 78 months of plantations (March 1991), among all tree densities
combinations, 3,958 trees/ha interspaced at 1.0 m x 2.0 m attained the maximum shoot height (16.33 m)
and girth at breast height (28.37 cm). Combined fresh and dry biomass of intercrops was also
significantly higher when intércropped under same tree density and were respectively 27.29 and 4.45
tonnes/ha in 198990 and 27.70 and 4.48 tonnes/ha in 1990—-91. While 38.07 and 6.02 tonnes/ha in
198990 and 38.47 and 5.98 tonnes/ha fresh and dry biomass yields respectively were given by these
crops when grown as pure crops. Barley crop outyielded all other 3 crops significantly in respect of fresh
as well as in dry biomass accumulation during both the years. The trend was found in order of barley >

oats > berseem > turnip.

An estimate geographical area of more
than 2;5% (8 million ha) in India is affected
with problem of root-zone salinity. Al-
‘though, the public, private, voluntary and
other agencies are taking every care on the
reclamation of these lands, the arca is ex-
panding due to creation of new irrigation
sources (canal etc.) and also the practice of
increased application of chemical fertilizers.
Besides, there is increasing demand for
food, fuel, fibre, fodder etc. due to expand-
ing human and domestic animal popula-
tions. Considering this, there is very little

possibility to allot more area under tree and
fodder crops. Thus to increase the produc-
tion potential on per unit area basis, one of
the alternatives before us to accommodate
trees and arable crops association under
agroforestry system, which is a viable alter-
native land-use system. This prevents fur-
ther land degradation and also it leads to
sustainability of degraded lands (Thind and
Dhillon, 1994). Agroforestry which involves
adding woody plants with annual or peren-
nial crops or livestock, increases the bio-
physical or socio-economic productivity of
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Details of plant densities are given under Ma!erlals
and Methods

an agriculture enterprise (Bentley, 1985).

Research findings show that agroforestry
can also improve the fertility and productiv-
ity of poor soils*‘As boundry plantations of -
Eucalyputs improve the fertility status of
adjoining fields, an experlr_nent was. de51g-
nated to_determine the-effects of Eucalypu:ts. -
and its tree densities on oats (Avena sativa.
L), barley (Hordeun vulgare L.s. 1), Egyn-'
tian * ‘clover berseem (Trzfolzum
alexandrmum L. ) and turnlp [Brasszca rapa
(L) Thell emend Metzger]

MATFRIALS AND METHODS

T2

The f1eld expcrlment -0n Eucalyptus‘

hybrid was initially laid out.at the'résearch’
farm, New Dehi, during 1984—1991 in ran-
domized block design. The treatments com-
prised 9 combinations of tree geometry, viz.
0.5m x1.0m (P,),0.75m x 1.0 m (P,),
05mx15m(P,), .0mx1.0m (P,), 0.5
mx20m(P5) 0.75m x 1.5m (P,),0.75 m
x 2.0 m (P,), IOmxISm(PS)andIOm

.20,000,. 13,333,

3 .times. The management practices
-intercrops were adopted.as per-the recomi-

4547

[VélatiNe:4

x0TI ®y); ‘Tespectively consxstmg of -

13,333,.10,000,° 10,000,

8,888, 6,666, 6,666 and 5,000 irees/hazThe

... soil_was. sandy.loam in texture and was
~medium in -organic carbon; nitrogen; phos-~-

phorus and potassium with saline reaction
(pH 8.1). A dose of 60°g urea per pit was

"~ mixed up in the s0il before planting the
o seedlmgs ‘The cultural practlces adopted
- during the perlod were -as.per the standard
»~ method followed by-Mathuref al. (1984). -

~After 63 ‘months:of plantation (December
1989), oats, barley, berseem and turnip
crops-were: 1ntroduced as annual intercrops

" between ‘the rows of various Euéalyptus
treatments (P, to P;). An additional sole -

crop treatment (P, ) of‘all 4 crops-was in-
cluded with the same-plant geometries.
Split-plot design was adopted and replicatéd

mendations. The varieties grown were bar-

ley,. oats, berseem Aand turnip were DL
““Vardan’--and ‘PT. WG’ --
respectively: ‘A recommended dose 80°Kg N

PO 3

-and.-50 kg.P,Os/ha was.applied for ocats,

'the

barley and turmp, ‘while 30 kg'N-and 80 kg‘ )

P,0/ha was apphed for berseem
Interceptlon of ‘solar Tadiation on crop

canopy was recorded at 50 and 75 days after

sowing during the years of experimentation.

=~ Light intensity was.measured 3 times a day,
20 1.6.:0930;1330 and 1630-hr at 5 places of

each treatinent in lux units'and fina;: 7 coni+
puted as mega-]on‘e" (MJ) by using the for
mala 10, 000 luxes =347 MJ/mz/day (Taple
4). B

After 78 months of Eucalyplus plantation: . s
(March 1991), the survival of populatien .

was 17,083, 10, 138 9 057 7,222 ,°7;847,
6,944, 5347, 4 789 and 3 ,958 trée ha in-

-der treatment P, to P, respectlvely.\Shoot-

.length-(m) and shoot-girth-(cm) at-breast
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Table 2, . Interaction effect. of Eucalyptus tree densities x intercrops.on fresh bmmass productnon (tonnes/ha) of inter--

crops o o e o
Tree dénsity: -~ 5 ¢ 7] '1989490 ... 1990-91

<5 Oats - Barley Berseem Tumlp Average - Oats™ Barley‘:Berseem— Tumip Average
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P o, - 3818 : 4030 .4092  33.10 - 3807 3775 396 _ 43. 3350 3847 .
' Average“._" . 2480 -2591. 2255 . 729 2411 _ . 2520 .24 9.35 <
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0
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Tree densities . ™ Te9s o
Intercrops - : S 054
. Tree.densities x:,. -1 1707
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Details.of plant densmes afe ngen under Material -and. Methods i
T.lb](.3 Interactlol. ﬂ‘ect ofEucalyplu.r tree densmes’_
Tree dunsxly - 198990 -
"7 afs’ - ‘Barley’ Berseein ’Tuxf’lii'p'fAvefz;:g: “Oa
7. 262 05
... 340
38 159 0
426 2420 200 .

464

4847
< 552 . 4
< 5500 4.80::-1.19
614 476 . 1.70. .
- T 1500 536, .480
“Average 482 298 102
’ s - . B

CD(P ~ 005 i

» 003
Inlercrops oo 007
Tree denslt' . 021

mtercmp D

Detarls of plant densmes are given urider Materjalé and Methods S
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height of representative Eucalyptus: trees/
plot were measured by measuring tap: Bio-

mass accumulation of each CIop was re-

E ucalyptus blometnc observatlons were
analysed:by using the: procedure of statisti-:
cal ‘analysis“of’ randormzed block design,
whereas the data of crops were analysed by .
folIowrng the. procedure of Spht-plot de51gn

RESULTS AND DIS(,LSSION

Growth parameters SuCh as tree herght""'

and grrth at breast. helgnt were. affected by
various plantmg geometry treatments (Table

1. The hrghest tree densny P» (17 v083 trees/

[Vol. 41, No: 4"

ha) at closer spacmg of:0.5" mx1, 0 mre--
stricteditss growth in’ term_s of ] helght (12:46"
m)-and glrth { 13 39°cm) of shoot’ mpared“'
with' rema1n1ng trce densrtres;*whrle ‘maxi--
mumy height (16.337m) and: girth (2837'cn) -
were reGorded under the Towest tree densrtyf .
(3,958 trees/hay at: Spacing of 1.0m %2.0m. -

" This might be'dueé-to sufﬁment avallabrllly{g

of:space;:light, nutrients and’soilmoisture
as compafed with- higher tree’ ‘densities: The
findings- conﬁrm the result of Krlshnaswaml
et al. (1982): ARt

Slgnflcantly hrgher fresh blomass of

' (27.29-and 27.70° tonnes/ha- 1_espectrve1y) -

was accumulated by'all-the crops‘whenin
tercropped under‘lowest tree density (3,958
trees/ha) durlng 1989 90 and 199@_9{:'

T able 4 Interceptron of solar radlanon by crops as influenced by tree densmes ‘of- Eucalyptus and’ mtercrops ﬁ';-

Intercep n (%)

Treatnlent

1990—91 S

198990 .7 .-

Planting geome(ryof Eucal}'ptus .
jP (17083 trees/ha) 3
P, (10,138 trees/ha) -
P, (9,652 treesha) ~ -
P (7,222 treeshhay. *
P, (7.847treésha)

73442 (2:56).
" 3510 (2163

37.56 (2.82)

P, (6,944 trees/ha) 38.84 (2.91)
P, (5,347 trees/ha) 4185 (3.14)
P, (4,789 treestha) 4173 (3.13)
P, (3,958 trees/a) 46.15 (3.46)

P, (sole crops) 100.00 (7.50)

30,03 (2.48). . : :88) -
033,89,(2:80) - 1 32.54-@T)y

33.41.(2.06)

- 3438 .(284) - 1v 3385 (225)
3495 (216). < 36.19-(299) .7 “35:81°(2.38) .
35.93 (2.22) 37.90 (3.13) 36.63 (2.44)
38.10 (2.35) 39.68 (3.28) 38.59 (2.57)
42.00 (2.60) 42.70 (3.61) 42.12 (2.81)
41.85.(2.59) 43.19 (3.59) 43.31 (2.88)
45.93 (2.84) 48.93 (4.04) 46 07 (3.07)

100.00 (6.18) 10009 (8.16) 100.00 (6.66)

Intercrop
I, (oats) 44,12 (3.31) 43.50 (2.69) 44.79 (3.70) 43.69 (2.91)
I, (barley) 44.13 (3.31) 43.25 (2.67) 44.70 (3.69) 43.72 (2.91)
I, (berseem) 44,08 (3.30) 43.35 (2 68) 44,68 (3.68) 43.70 (2.89)
1, (turnip) 44.16 (3.32) 43.38 (2.68) 44.30 (3.70) 43.73 (2.92)
*Days after sowing

Figures in parentheses are actual solar radiation (MJ/m?¥day) under interception (%)
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compargd with the recorded biomass yields::;
under « lher 8 trec. densities: However, the
hlghcst blomass (38,07 and:38:47: tonnes/ha

respectively) were:accumulated when-grown -

as, pure:crops. -Almost, similar. trend was.:
discernible for. dry-blomass‘ accumulatlon
during | both the years. It.indicated: that the.

higher tree density . had more supressing ef_..‘,_‘
fect. on crop;.viz. reduced solar radlatlon oI ::
cropcanopy.and.lower, avallabxhty of nutrl- s

cnts, Similar-results. were reported:by Del
Moral and Muller (1969) and Hazra, (1990)
‘Amongst - the  intercrops; - 4.ba,r_ley
outyviclded. in respect.of fresh-and dry biom=""
ass.yiclds durmg, both the years:(Tables 2;:.

3). Tarmp was mos! affected.crop. by Euca- 5
fyptus trce, densities. The trend of biomass.

accumulation was in order of barley > oats >
berseem > turnip, The.impact of the adverse.
cffects on biomass yields especially in the

casc of turnip.was due-to higher extent of -
shadc affect' under closer plantation of Fu- -
calyptus lrces (Table 4) The crop canopies
grown-as intercrops under tree ptantations -
could gct only 28.21 to 48.93% solar radia-
tion of the‘intercepted soldr radiation by~
crop ¢danopies grown as’ pure crops.-Redic-

tion in‘solar radiaton on intercrops-was re- -
{lected: due o vicinity. of Eucalyptusiiree”

EFFECT OF EUCALYPTUS.DENSITY ON FODDER CROPS

: mgs reported by Sharma(1987)“ u
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densities. - This study re-established:the ﬁnd-‘.n
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