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TREES, AGROFORESTRY AND
ENVIRONMENTAL PROTECTION

In order to mect the demand of our ever increasing
human and livestock population of 860 and 465 m,
respectively India has to produce foodgrain, green and dry
matter and fuelwood to the tune of 250, 2085 and 340 m.t.
respectively besides 65 m M? of timber by 2000 AD as by
that time its human and livestock population would be
around 1 billion and 600 m, respectively. Green revolution
thrust given to meet the food production has resulied
in more and more of marginal and submarginal and other
wasted land put to ardble farming which caused further
degradation of these lands resulted in huge loss of
precious soil and minerals. Drastic reduction in the
forest cover and destruction of woody vegetation from
the landscape is causing cnormous harm to our
environments which is also influencing the agricultural
production. Present forest cover in our country is about
1/2 of the national target'of 33% geographical area under
tree cover.

Environment literally means what surrounds us and
the surrounding consisting of both organic and
inorganic elements which falls in two categorics; i)
natural cnvirpnment consisting of physiography,

climate, vegetation, soil, water bodies, wild life ctc. and.

ii) human environment comprising of all elements given
human touch in the origin including all manifestation of
human activities. Environment is now a catch word almost
every where and environmental protection today is the
concern all over the world. The recent United Nations
Conference on Environment and Development held at Rio
De Genairo further emphasises needs for protecting our
environments and make us all conscious aboul our
degrading environment. In the recent years emphasis is not
just survival of life it is the good quality of life which is only
possible through a balanced environments. Although the
conception is that wealth was major base for good quality
life that we borrowed from the west continued to dominate
in our social thinking but it is gradually fading away with

the awareness about the environment, We are aware that

the life saving gas, the oxygen we breath comes from the
plants and the carbon dioxide we breath out to the
environment is absorbed by the plants and thus the
cnvironment is self cleaning system and balance is

‘maintained under normal condition. During the burning of

fuel for the last 100 years or so about 240,000 m.t. of oxygen
was exhausted and 360,000 m.t. of carbon dioxide is
discharged to the atmosphere which has led to high CO2
content and oxygen deficiency in the air.

The basic reason for ecological crisis fs our country’s
indifference to the nature and our easy adaptability to
neglected environments. Although technology
advancement if on the one hand has bettercd human life
it has sharply intensified the pollusion of environment and
pose severe threats to our future generation on the other
hand. If we consider the examples of big citics of India like
Delhi, Calcutta, Bombay, Kanpur etc. we know that lot
of advancement has been made in these cities in industrial
and other spheres but at the same time the environmental
pollusion has been highly intensified not only because of
the presence of the resultant pollusion from the industries
but also because of large number of people brought in due
to industrialisation and other development in the cities.
Similarly, over utilisation of natural resources like
forest, land and water etc. has resulted further degradation
of the environment. It is not only in the industrial sector
but even on the agriculture sector also the high yielding
varictics with high resource input and emphasis on
monoculture without giving sufficient attention on
ecological aspect has also led to the environmental crisis.
There is hardly any dispute that at this juncture there is
an acute nced to develop ecological and integrated
approach for over all development. It has also been realised
that to save our environment from further degradation
we have to grow more and more trees and other perennial
vegetation. We are also aware that we will have to achieve
our national targed of 1/3 arca under tree cover but the
question arises how we arc going Lo achicve this Larget .
To cover 1/3 area under forest cover is a huge and very
difficult task and may be beyond the limit of the government
and other few non-government organisations unless every




individual whether rural or urban realise its importance
and take responsibility, help in achieving this national
targel.

Under the circumstances we have hardly any
alternative but to introduce suitable MPTS under various
Agroforestry systems in the marginal and other wasted
land but also in the cultivated area which will help us not
only to achieve this national target but can also help us in
solving increasing demand of food, fodder, fuel and timber
and at the same time protect our environments. Il all of
us remember that the plants surrounding us provide live.
saving gas i.c. Oz and absorb the poisonous gas i.c. CO2
that we release every time we breath we can casily grow and
take care of green plants including trees whether live in
urban or rural surrounding and thus help in protecting
our environments.

RESEARCH HIGHLIGHTS

Perennial Pigeonpea as a Multipurpose tree species
C.K. Ong and J.N. Daniel

Resource Management Program

International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT), Patancheru, A P, India

Perennial pigeonpea (Cajanus cajan) is a truly
multipurpose species which provides food, fuelwood and
fodder in subsistence agriculture. Recent studics have,
indicated that perennial pigconpea behaves like medium
duration types in the first  year providing minimum
competition with other erops like sorghum, groundnut and
sunflower giving Land Equivalent Ratio of 1.6 to 1.7,
Therefore it could be grown as a component of intercrop
eg. 2:1 row arrangement with sorghum: perennial
pigeonpea on Vertisol or 4:1 arrangement with groundnut:
perennial pigeonpea on Alfisol. Strip or zonal planting of
perennial pigeconpea (4 m wide) have also been tried with
sorghum and sunflower and they are quite satisfactory
compared to block planting. At pod maturity the branches

Agroforestry Newsletter 4(1) 1992

are cut to 0.5 - 1.0 m height as severe pruning could result
in high plant mortality. Loses of 5 - 10% duc to plant
mortality is not serious as neighbouring plants compensate
for the loss in production. During the dry season 2 to 3
cuts for fodder is possible in Hyderabad giving fresh weight
of 5.5 t/ha on Vertisol and 4.5 t/ha on Alfisol.

In the second year the growth of the perennial pigeonpea
is more vigorous and competition for light with associated
crops is increased. Best crops Lo usc are cereals like
sorghum and maize. If competition is too severe during the
rainy scason the best option is to remove the lower
branches which are less productive. Another option is to
thin out the plants along cach row when competition is
unacceplable.

So far we have not grown perennial pigeonpea
beyond the third year. Excavation after the sccond year
confirmed that the roots penetrated below a shallow
murrum  layer to 3 meters, well below that of annual
pigeonpea. We are following the conscquences on soil
changes after a longer period.

Agroforestry studies at MPKVYV, Rahuri (MS)

D.G. Ramshe
MPKVYV, Rahuri (M.S.)

Studies carried out at MPKVYV, Rahuri on agroforestry
(tree + crop system) revealed that after six years kharil
crops associated with lencaena and eucalyptus in dilferent
alleys were found to be remunerative on medium soils
(depth 30-60 cm) as compared to sole kharif crops such as
pearlmillet, redgram and sunflower in the Scarcity Zone.
Alley width of trees should be 10 m and the field crops be
cultivated in between. The fuel/small timber wood
production from leucaena and eucalyptus  was 47.89 and
46.40 t/ha alter 4th and Sth years, respectively,
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Mean recovery in grain production after 6th kharif
season in crops associated with leucaena and eucalyptus
was to the extent of 48 to 55 and 49 to 69 per cent,
respectively. :

Pearlmillet , redgram and sunflower in association with
leucaena in the 5Sth ycar“ produce additional annual
moneltary returns of Rs. 3416, 3091 and 2545/ha over the
respective sole crops while the corresponding figures with
associated eucalyptus were Rs. 4834, 3716 and 5308/ha in
the 6th year.

Leucaena and eucalyptus in association with arable
crops helped in improvement of organic carbon, available
N and K over the initial soil nutrient status , whereas P
content was reduced to some-extent in the 6th year under
the eucalyptus system., ’

Dalbergia sissoo : As an Agroforestry Tree.

D.S.Sidhu
Depit. of Forestry and Natural Resources,
‘Punjab Agricultural University, Ludhiana (Punjab)

D.sissoo  Rox..(sisoo,shisham ), a native tree of
IndoGangetic basin is growing naturally from Bhutan to
Pakistan but extending in the cast upto Malaysia and in
the West upto Afganistan. It has been introduced to many
Alrican countrics, and as an avenue tree in USA. ILis a
multipurpose tree which provides timber, fuclwood,
fodder and medicine. Its heartwood is golden to brown in
colour, very hard strong durable and possessing beautiful
natural grains. Its timber is prized for finest cabinet,
furniture, veneers, structural work, ectc,. The spccics

produce an excellent fuelwood with calorific value ranging
from 4900-5200 Kcal/kg. The leaves provide quality fodder
during summer containing upto 24.1% crude protein and
26.1% crude fibre on dry weight basis. The oil extracted
from roots, and the leaves have medicinal value.

Sissoo stands and scattered trees [rom the farms are
depleting fast in north India because the urban people
have become fascinated for its wood used lor construction
and furniture purpose. Consequently, the region is loosing
the requisite tree cover essential for ecological balance
and wood needs. The efforts are underway to restore the
tree cover through plantations. Planting of sissoo has been
ignored by the farmers in comparison Lo straight and fast
growing trees like poplar and cucalyptus. Sissoo is
moderately fast growing having forks at low height, crooked
stern and spreading crown. Due (o all these reasons the
farmers are hesitant to grow this precious timber s their farms.

Since the species grow on a wide range of ecological
siles, as a result considerable variation exists in growth
“pattern. The rescarch is-underway at Punjab Agricultural
University, Ludhiana to sclect the ideotypes suitable for
planting with crops. Some straight trees having clean bole
and small and light crown have been selected. The
average valucs for these traits for selected and unsclected
trees are given below.,

Trait Unselected trees Selected trees
Height (m) 15.6 17.2
First fork height (m) 3.6 79
Crown diameter (m) 159 9.9
Crown depth (m) 11.9 92

The sclected trecs on an average had 10.3% and
119.4% more height and first fork height , respectively
than the unsclected ones. Whereas, the crown  diameter
and crown depth were less by 37.7% and 22.7%,
respectively in selected trees. Straight and clean bole of
a tree provide better quality timber by producing straight
natural grains and by reducing the quantity of rcaction
wood. The quantity of usable wood recovered from
straight and knot [rce stem is more than that of erooked
and forked tree of the same size. Height ol the clean bole
and size and densily of crown are the important factors
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Maximum relative grain yield during the rabj Season was
registered with £, H. binatg (81.8%) and least was with £
lereticornis (62,8 %).

Agri-Silvicultural Studies With Twelve plant height (6880m)inagroforcstry situation compared
MPTS 0 489 cm under cont

R. Deb Roy and AS. Gil  there wag practically no dilference in plant height of 500
National Rescarch Centre For Agrolorestry, Jhans; (U.p)  em under agroforestry i

Studies continued for (he third year (1990-91) in '

Succession with twelye MPTS spaced in three Spacings (4 On an average, DBH was higher in all the MpT: S'under

received a heavy rainfa] of 4933 mm which seriously  Agri - Silvi-horticul tural Studies Under rainfed
affected the Prospects of rainfeq kharif crops. During rabi Conditions
the crop under various MPTS 8ave encouraging resylgs,

- A.S. Gill, R. Dely Roy and C.K, Bajpai
Maximum production during rabi was registered with ~ National Research Centre For Agroforestry, Jhans; (U.P)

q/ha) and . equisetifolia (22.5 q/ha) and least production For rainfed conditions of Bundelkand region, ber

(Zizyphus Maurnitiana) and aonly (Emblica officinalis) are
most ideally suited frujq crops,
Was recorded with 10 x 2 spacing (25.0 q/ha) and Jeast During 1989-90 two sets of C?‘I“-‘rimf-’“_lﬁ were laid out
With4x2m (193 @/ha). In various crop folations, wheat at NRCAF, Jhansi comprising of ber  (Zizyphus
(34.1 g/ha ) gave maximum vield in pigeonpea-wheat mauritiana) and aonla (Emblicy aﬂﬂ‘fna{is‘) varieties
rotation, and chickpea (9.9 q/ha) was equally well in both ~ under rainfed conditions, The experi

ments were laid oyt
the rotations (with sorghum and pigeonpea) in association  on poor marginal soils of poor fe

rtility status (low in
with the tree component. nitrogen and phosphorus and medium in available polash),

Wheat production was maximum in pigeonpea-wheat For ber treatments consisted of 2 spacings of ber (6m
Totation(37.6 g/ha) in association with 4. lebbek. In case X 6m and 6m x 12m) as assigned (o main plots, 4 varieties
of chickpea it Was equally good in sorghum-chick pea and  of ber (Seo, Gola, Banarsi Kark and local ) in the
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sub-plots and five Ccrop rotations (in the interspaces of the

fruit trees) in the sub sub-plots in a split plot design with 3.
replications,

For aonla experiment treatments comprised of 2
spacings of the trees (6bmxSm and 6m x 10m) as assigned
lo main plot, 4 varicties of aonla (Chakaiya, Kanchan,
Krishna and NA-7) in the sub-plots and a combination of
MPTS (Leucaena leucocephala) and no MPT S and crops
raised in the interspaces as sub-sub-plot treatments
replicated 2 times in a split plot design. During rabi on
residual moisture mustard was grown in rotation.

Maximum grain yield (5.22 q/ha) was registered with
perennial pigeonpea as compared 1o a yield of 2,98, 1.95
and 4.26 g/ha registered with til, castor and
pigeonpea,

annual
respectively from the interspaces. Perennial
pigeonpea recorded 6.50 @/ha of grain yield in association
with desi ber variety. In sco, gola and banars; the yield
ranged between 4.52 (0 4.87 g/ha. In crop rotation x tree
spacing interactions, maximum production of 5.89 q/ha’
was registered with pernnial pigeonpea in a spacing of 6m
X 6m,

5

Among spacing x ber varieties, maximum grain yield
(4.58 q/ha) was recorded in desi variety spaced at 6m x 6m,

Maximum plan( height (206.4 cm) was registered with
desi ber during March 91 and similar was in the case of
crown diameter (2.78 cm) and plant canopy (124.6 ¢cm).

In aonla éxperiment, higher grain yiclds were recorded
in tree spécing of 5Sm x 6m as compared to 10m x 6m
spacings. Maximum grain yield (4.25 g/ha) was registered
in the interspaces of (;:hakaiya variety followed by krishna
(3.83 g/ha) and NA-7 (3.81 g/ha). Interestingly, not much
yield differences existed between raising of crops in the
interspaces of anola varieties with and without leucaena
during the kharif season. Performance of Urd
(Blackgram) was much better in lerms of production. It
gave a yield of 5.06 q/ha and 5.08 @/ha in association with
chakaiya and krishna, respectively  without MPTS,
Wwhereas higher production of 4.78 g/ha and 4.82 q/ha was
registered with kanchan and NA-7 aonla varicties in
association with MPTS respectively,

During rabi on residual moisture mustard was raised
in the interspaces of aonla varieties. Maximum grain yield

v Sty :
Agri-silvi-horticultural studies - variety kanchan of aonla
ith urdbean in the interspaces under rainfed condition~

Agri-Silvi-horti
variety kanchan of aonla with mustard in the
linterspaces on residual moisture.

ural studies at NRCAF Jhansi

i
cuit

)




(4.11 g/ha) was registered with kanchan followed by
chakaiya (3.76 q/ha).

Maximum plant height during March 91 was attained
by kanchan (132.0 ¢cm) followed by NA-7 and krishna,
Similar case was noticed for collar diameter and canopy.
Kanchan recorded highest collar diameter (3.13 ¢cm) and
plant canopy (143.4 cm).

Development - of
evaluation of its forage potentiality

P. Rai and G.R. Rao
National Research Centre For Agroforestry,
Jhansi (U.P)

silvipastoral system and.
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Silvipastoral system was established in sandy soil
to know the productivity of silvipasture during carly
years. Saplings ol Albizia amara (Kala siris) as a trec and
Dichrostachys cinerea (Nutan) as a shrub were plantcd at
alternate row at the spacing of Sm x Sm in July 1990. In
between two plants of A. amara and D. cinerea saplings of
Leucaena leucocephala CV 1GFRI 23 (Subabul) were
planted. In between two line of tree and shrub rooted
slip/seedlings of Chrysopogon fulvus (Dhawlu grass) were
planted at 100 x 100 cm spacing. In between two rows of
grasses a seed mixture of Stylosanthes hamata + S. scabra
were sown at the rate of 4 kg/ha. Basal application of 20 kg
N + 20 kg P20s/ha was given at the time of sowing. At the
time of planting of trees 20 g BHC + 20 gurea + 50gsingle
super phosphate was given in each pit. With the onset of
monsoon 40 kg N + 20 kg P2Os/ha was top dressed. in




Was recorded ruing December 1997, Pruning of (rees were
done upto 50% of jis height from the ground level,

Forage Prod uction:

scabra and §. hamata, respectively). This shows that
during second year the forage production was more than 3
times than that of first year.

Establishment, growth and production of Multlpurpose
trees and shrubs,

Data recorded on establishment revealed that A4,
dmara gave maximum establishment of 100 and 97.59,
during 1990 and 1991, respectively followed by D. cinerea
and L. leucocephalq, During 199¢ plant height (1263 cm)
Wwas maximum with 4. amara and in 1991 highest plant
height (2820 cm) was noted with L, Ien;:ocephaa'a. The
collar diameter was maximum with /., leucocephaly during
1990 (1.76 cm) and 1997 (3.63 cm). In 1991 DBH was
maximum in /., leucocephala (232 cm). Green leaf fodder
recorded with all the trees during 1990 was 80.0kg/ha, while
in 1991 the total production was 992 4 kg/ha. Thus, the total
production recorded with pruning of (reeg during 1991
Was more than 3 times than that of 199,

On the basis of IWo year results, it was observed that
such type of wasteland/degraded lands can be developed
through silvipasture and quality forage could be obtained,

Occurrence of VAM among certain plans
important jn agroforestry under semi-arid
conditions,

trees), grasses and licld crops. These components were
evaluated at NRCAF for jis presence in the roos.
Specimen were collected from nursery/field, cleared in
10% KOH, stained in 0.5% trypan blue in lactophenol
(after acidification) ang mycorrhizal colonization was
assessed microscopical!y. Sixteen species of forestry trees
viz., Acacia cupressiformis, A.tortilis, Albizig amara,
A.lebbek, 4 -odoratissima, Artocarphuys heterophylls,
Dalbergia latifolia, D, sissoo, Eucalypius, Hardwickiq
binata, Leucaeng leucocephala (Var. Silvi-4 ang K-8),
Morus  alba, Prosopis cinerarig, Sesbania grandifior,
S.sesban and Tamarindus indica, four species of
horticultural crops viz., Citrus karana, C. sinensis, Psidium
Suajava  and Zizyphus rotundifolia, nine ficld crops
namely, Arachis hypogaea, Cajanus cajan, Cicerarietinum,
Phaseolus miungo, F vigna, Sesamum orientale, Triticym
Vigna sinensis and Zea mays, and cight
grasses/fodder Crops viz., Cenchrus ciliaris,
Macropftilyum atropurpureum, Melilotus parviflorg,
Stvlosanthes hamata, §. scabra, Themeda and Trifolium
alaxendrium, were positively tested for (he presence of
VAM. The colonization index for various plant specics
varied from 2049, (0 95.9%. Brassica Spp. was [ound
non-mycorrhiza,

aestivim,

-

.
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AGROFORESTRY CALENDER

INTERNATIONAL

Farm Forestry Programme of Scientists at the Chinese
Academy of Forestry, Beijing, PR. China, 6-26 Sept. 1992.

International Confercnce on alley farming at 11TA,
Ibadan, Nigeria (Sept. 14-17, 1992). Contact Dr. B.T. Kang,
HITA, Ibadan.

Training Course on experimental design and analysis for
agroforestry rescarch at ICRAF, Kenya (23 Nov. - 12 Dec.
1992), Contact the Course Coordinator.

World neem conference, Bangalore India (Feb 24-28;

1993). Contact T.S. Subramaniam, Conference
Secretariate, ITC Lid. 7th floor Amrulha Topaz,
Hyderabad : 500 482,. INDIA

An International Seminar on managing red and laterictic
soils for sustainable agriculture at Bangalore, India
(Sept. 24-28, 1993). Contact
Nagpur: 440 010, India.

Director NBSS & LUP,

NATIONAL

Global Forum on Environmental and Development
Education, New Delhi, India, Sept. 24-28, 1993. Contact
Dr. Desh Bandhu, President, Indian Environmental
Society, U-112 (3rd floor) Vikas Marg, Delhi - 110 092.

Training Course on Farm Forestry System Management
at Indian Institute of Forest Management, Bhopal (12-15
Oct. 1992). Contact Dr. T.H. Babu, Programme Director,
Indian Institute of _Forest Management, PO. Box. 357,
Nehru Nagar, Bhopa!‘- 462 003 (M P)

National Symposium on A Decade of Potassium
Research, to be held at Potash Research Institute of
India, Gurgaon - 122 001, India (Nov. 18-20, 1993).
Contact Dr. Mahatim Singh, Director, PRI, Gurgaon.

Resource Inventory Techniques to support agroforestry
activities. Dates not finalised. Contact Dr. Atul, Deptt. of
Hort. & Forestry, HPKVV, Palampur - 176 062 (H.P.).
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