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THE NEWSLETTER

This is the fifth Newsletter put
out by the Vetiver Information Network.
Since the last Newsletter (#4) was sent
out the rate at which we have been
receiving examples of research and
information on the usage and impacts
of vetiver grass hedges has increased
dramatically. As these results come in,
a more coherent picture of the function
of the hedgerows has begun to emerge.
For example, information on vetiver
hedge interactions with associated crop
plants is beginning to show that some
yield reduction may be observed in the
rows nearest the hedges in certain crops
(e.g. maize) in certain soils. Whether
these reductions result in an overall
decrease in yield is not yet clear — that
is, yield gains in the other rows may
offset losses in the nearest row and the
spacing between hedges will effect the
total number of “effected” versus “non-
effected”. Also, to a great extent, the
information available comes from non-
replicated plot studies where the re-
sults can only be treated as indicative;
in single plot studies the differences
caused by between plot variation (such
as soils, slope position, crop manage-
ment, etc.) cannot be ruled out as causes
of yield differences. This Newsletter
contains two examples where prelimi-
nary results have shown some compe-
tition effects (maize) and another show-
ing no such effects (rice and mungbean).
In the next Newsletter we will summa-
rize all the current data on vetiver hedge
and crop interactions.

VETIVER AWARDS

The March 15 deadline for the
Vetiver Research Incentive Awards has
passed and the Network has received
some excellent reports from countries
such as Australia, China, India, and
Malaysia. The Network wishes to thank
all of the contributors and to let them
know that their work will be going to the

Soil Loss (t/ha)

independent review panel and the
awards announced to them prior to the
next Newsletter in June.

In this edition of the Newsletter
we would like to give the readers a
preview of some of the reports that we
received and that will be synopsized for
the June Newsletter. The first is a
report by Dr. P.K. Yoon, Malaysia. In
only two years Dr. Yoon has produced
an impressive amount of research. In
his own words : "My knowledge of
Vetiver grass starts from 12/4/1989,
when | first saw a clump of rather undis-
tinguished-looking grass collected by
my colleague, Encik Ahmad Azly, at
my request. It looked so ordinary and
so frighteningly similar to the horrible
“Lalang” ! (Ed. Note - Imperata
cylindrica) However, | had been stimu-
lated by the Handbook: “Vetiver Grass
- The Hedge Against Erosion” and, hav-
ing spent more than 30 years visiting
rubber plantings and having seen mas-
sive erosion problems especially on
steep hills, | was prepared to have a
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look-see at any economic method.
1989 was the time to get to know the
plant and to multiply it for distribution.
1990 was the main period for distribu-
tion, start some ad hoc trials and set the
stage for ‘proper’ trials in co-operating
estates. This report summarizes mainly
efforts of 1989 and 1990. 1991 should
see better progress."

"Research and Development
must be well targeted and take cogni-
zance of local situation. Whereas,
Vetiver is promoted by the World Bank
as a low-cost hedgerow system for con-
trolling soil-loss and improving soil
moisture, this may be true only for the
poorer developing countries. Malaysia
is well developed agriculturally and
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Figure 1. Three year total soil loss from runoff plotsin Akola, India. Treatmentsare
Across slope cultivation, contour hedges of Leucaena, graded earthen bund (0.2%
slope) and contour hedges of Vetiver grass. Numbers on top are total soil loss (t/ha),
lighter areas represent the maximum one day soil 1oss.

VETIVER NEWSLETTER #5 71



money is readily available for any cost-
effective technologies. My research tar-
gets assess the potential values of
Vetiver from both ends of the economic
spectrum and, therefore, the early re-
sults and discussions presented could
be easily adapted to suit different input
requirements."

"The report presented here cov-
ers work done over a short period of
less than 2 years. Even so, the results
clearly show the vast potentials of
Vetiver which are too tempting for any
one not to look further into it! The future
is being written ............ "

Dr. Yoon's report provides in-
formation on:

Vegetative Multiplication : (i) By tillers;
(ii) By culm-branches; (iii) By culm-
cuttings.

Growth Rates : (i) Effect of shade; (ii)
Effect of soil types; (iii) Effect of bag
sizes; (iv) Effect of fertilizer ; (v) Effect of
spacing cum fertilizer; (vi) Effect of dif-
ferent starting materials on variability of
tiller formation and growth rates; (vii)
Study of the root systems.

Effect of Vetiver On Soil Erosion : (i)
Demonstration of effectiveness against
top-soil loss; (ii) Growth of vetiver and
its effect on filled earth; (iii) Growth of
vetiver and its effect on cut-earth
Diseases

Adaptive Use Of Vetiver By End-Users
: (i) Production of planting materials; (ii)
Ponding; (iii) Erosion control in irriga-
tion piping; (iv) To protect terracing; (v)
Erosion control and moisture conser-
vation.

Ad Hoc Notes : (i) Different cultivars; (ii)
Labor; (iii) Weather conditions; (iv) Fod-
der production; (v) Mulch; (vi) Toler-
ance to contact weedicide spray drift;
(vii) Competition with rubber; (viii) Com-
petition against other weeds.

Another excellent piece of work
received by the Network was carried
out by Drs. P. N. Truong, L.J. Gordon &
M.G. McDowell of the Land Manage-
ment Research Branch Queensland De-
partment of Primary Industries Bris-
bane, Australia on the “Effects Of Soll
Salinity On The Establishment And
Growth Of Vetiveria zizanioides (L.)
Nash”. In the introduction to the paper,
the authors write :

"Vetiver grass [Vetiveria ziza-
nioides (L.) Nash] is believed to have
been first introduced into Queensland,
Australia in the 1930s as a potential
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Figure 2. Three year total surface runoff from runoff plotsin Akola, India. Percentages
on top express total runoff as a percentage of rainfall occurring in those storm events
which resulted in surface runoff. The difference between the Vetiver and the Across
slope cultivated plots amounts to almost 200 mm of rainfall, or about one-quarter of the

average annual rainfall of that area.

crop for its essential oil. In Queensland,
its role in soil and water conservation
was not realized until 1986 when it was
promoted by the World Bank as a
natural, effective and low cost method
of soil and water conservation. Vetiver
grass is presently being evaluated as a
means of gully stabilization in grazing
lands."

"One of the characteristics of
the soils in the semi arid regions of sub
tropical eastern Australia is the pres-
ence of soluble salts and exchange-
able sodium in amounts likely to affect
plant growth. Solodic soils frequently
contain high levels of exchangeable
sodium and magnesium and low levels
of exchangeable calcium (Isbell 1957)."

"In Queensland, most grazing
land degradation (sheet and gully ero-
sion) in semi arid regions is often asso-
ciated with saline - sodic soils and to be
effective in stabilizing gullies on these
soils, Vetiver needs to be moderately
salt tolerant. There are practically no
references in the literature on the salt
tolerance level of Vetiver grass. Only
one reference is listed in the compre-
hensive bibliography, Plant Response
to Salinity (Francois and Mass, 1978)
but this does not give any details on the
soil salinity level where Vetiver was
evaluated for its essential oil produc-
tion (Chandra et al, 1968). As a result,
a series of glasshouse and field experi-
ments were conducted to determine
the salt tolerance of Vetiver grass. The

objectives of these trials were:

(i) To determine the salt tolerance of
Vetiver grass in comparison with some
well known pasture grasses; (ii)To de-
termine the effects of shallow saline
groundwater on Vetiver growth and; (iii)
To determine the soil salinity level and
plant chloride content of Vetiver grass
at which toxic symptoms appear and
describe these symptoms.”

UprbpATE ON VETIVER RESEARCH IN
AKoOLA, INDIA - SYNOPSIS OF THREE
YEARS DATA

Drs. G.M. Bharad and B.C.
Bathkal from PKV University in Akola,
Maharashtra, India have provided the
Network with another season’s data on
the impacts of vetiver grass hedgerows
on soil loss and surface runoff. Figures
1 and 2 show the soil loss (total and
maximum one day soil losses) and sur-
face runoff from the plots over three
years and Figure 3 compares these
rates to the control plot (ACROSS) from
the top 10% largest storms over the
three years. The individual treatments
are : ACROSS = across slope cultiva-
tion only; BUND = a graded (0.2%)
earthen bund at a 1 meter vertical inter-
val with contour cultivation; LEUCAENA
= Leucaena leucocephala contour
hedgerows at a 1 meter vertical interval
with contour cultivation; and VETIVER
= Vetiveria zizanioides contour hedge-
rows at a 1 meter vertical interval with
contour cultivation. Plots are approxi-

VETIVER NEWSLETTER #5 72



Percent Of Control

mately 0.35 ha, slopes are less than
2%, soils are vertisols, climate is semi-
arid.

Referring to Figure 1, in all plots
the majority of the soil loss occurred in
year 1 (68% - 79% of the totals) with a
substantial proportion of that loss com-
ing from one storm event; year 1 was an
unusually wet year. The numbers on
top of the histograms are the total three
year soil losses and the lighter areas
represent the soil lost in the one major
storm event in year 1. As illustrated
here, the adequacy of a soil conserva-
tion treatment must be judged not on
the “average” event but on perform-
ance during exceptions to the average.

Figure 2 shows the total amount
of surface runoff from all treatments.
The numbers on the top of the histo-

formance of conservation treatments
during the extreme events. This figure
represents the data from the top 10%
largest storms over the three years.
These storms also represent the events
which resulted in the greatest volumes
of surface runoff. The figure shows soil
losses and surface runoff from the leu-
caena, bunded and vetiver plots as a
percentage of losses from the across-
slope “control” plot; the absolute
amounts of soil loss and surface runoff
for each treatment are given on top of
the histograms. Across all three treat-
ments, it was in this 10 percentile of
storm events that one-half to two-thirds
of the three year total soil loss occurred
and about 50% of the total volume of
surface runoff.

Soil Loss/Surface Runoff As % Of Control
(from the top 10% storm/runoff events)
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Figure 3. Soilloss and surface runoff from the largest 10 percentile of storm events
occurring over the three years of observation on runoff plotsin Akola, India. The great
majority of soil losses and runoff damages are incurred during the "non-average" storm
events; conservation treatments must be effective during these extreme eventsiif long
termlosses are to be minimized. In all plots, 68% to 79% of the total three year soil
losses occurred in one storm event in Year 1, prior to the Vetiver and Leucaena hedges

becoming fully functional.

grams are surface runoff as a percent
of the rainfall from storm events which
caused surface runoff. The difference
between vetiver and the across slope
treatments represents almost 200 mm
of rainfall. In year 2, a droughty yeatr,
surface runoff from the vetiver plot was
55%, 35% and 41% less than from the
across slope, leucaena, and bunded
treatments, respectively.

Figure 3 is a followup on the
comment made above regarding per-

ON-coNTOUR VETIVER GRASS HEDGE

For CoNseRVING SoiL. AND WATER,

AND ENHANCING CROP PRrRODUCTIVITY
ON SLoPING LANDS

The Network recently received
the following preliminary report by Drs.T.
Woodhead and T.N. Chaudhaly at the
International Rice Research Institute,
Los Bafos, Philippines on their work
with Vetiver grass :

"On sloping lands, barriers are
established across the flow path of run-
ning water to reduce its flow volume
and velocity, and thereby to conserve
soil and water which is associated with
enhancement in crop productivity. The
traditionally advocated earthen em-
bankment barrier/contour bund is not
attractive to farmers because of con-
structional flaws and poor economics
on small land holdings. An alternative is
the vegetative barrier in the form of
grass, shrub or tree hedges and among
them, the one which creates a dense
barrier at the ground surface without a
long establishment period and does not
interfere with crop production process
by way of inconvenience in farming,
crop shading and competition for water
and nutrients can be preferred. Keep-
ing these parameters in view, a field
study was designed to evaluate the
effectiveness of on-contour Vetiver
hedge in conserving soil and water, and
enhancing crop productivity on gently
sloping land (about 2% slope; south-
east aspect) at the IRRI farm. The study
site has medium deep soil of silty clay
texture and receives mean annual rain-
fall of about 2500 mm."

"Single-line hedges (slips
spaced 8 cm apart) were planted at
0.25 and 0.50 m vertical intervals (V.1.)
on 18 June 1990. The test crops of rice
(IAC - 25) and mungbean (M79-13-60)
were planted in the intervening alleys
on 19 June and 3 July, respectively. Six
treatment combinations involving rice
and mungbean crops with hedges at
0.25 and 0.50 m V.I., and a non-hedged
control were established in plots of 4.3
m width and varying length (26-41 m)
with three replicates in RCBD."

"Observations on depth of soil
accumulation, soil water content in the
crop root-zone, and crop growth and
yield were recorded in the upper and
the lower parts of each alley."

"The hedges planted almost
concurrently with the test crops took
time in establishment but became con-
tinuous in the latter part of the crop
growing season. They allowed thereaf-
ter substantial accumulation of eroded
soil on their upslope sides that other-
wise would have been transported fur-
ther downslope compared to the non-
hedged control where only the crop
rows allowed some retention of the
eroded soil. Since the hedges were not
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Table 1. Seasonal s0il accumulation, soil water content (0 - 60 cm depth) and crop
producticon averaged over upper and lower alleys and across blocks under
various treatments. (JRRI Data)

Treatment 501l accumulatiun- Soil water Crop preoduction

(Hedge) depth ([mm) content (mm) (tjha)

Rice Mungbaan Rice Mungbean Rice Mungbean

0.25 m v.1.9 25%3 28¥2 319+8 324+8  1.42+0.12  0.81140.05

0.50 m V.I.2 1643 1844 iostio 314+12 1.29+0.11 0.7240.03

Non=hedged 8t2 15t2 31410 317+14 1.2510.10 Q.73x0.03

control

8yertical Interval

fully established during the major part
of the crops’ active growth phase, a
distinct advantage in respect of soil
water regime and productivity of the
concurrently grown crops was not real-
ized during this first season. However,
the hedges established at a shorter VI
of 0.25 m gave marginal increases in
crop available soil water retained within
the rootzone and in rice and mungbean
grain yields (Table 1). The mungbean
crop (grown without fertilizers) gave
grain yields of higher economic value
than the rice crop (grown with fertiliz-
ers). Comparison of grain yields of the
crop rows adjacent to and away from
the hedges suggested no shading/com-
petitive effect of the hedges on the
growth of adjacent crop rows."

ConNcLUSIONS

"The preliminary results sug-
gest that a fully established on-contour
Vetiver hedge can provide adequate
protection against soil erosion on slop-
ing lands. It should be acceptable to
farmers since the hedge occupies a
narrow land strip, the cost of hedge
establishment is low as the farmers can

use their own labor in hedge planting
and there is no maintenance expendi-
ture after it gets established. A greater
efficacy can be expected by establish-
ing the hedge at a relatively shorter
than a longer V.l., and this may be
realistic as well since it can serve as a
more appropriate guideline for cultiva-
tion and crop planting.”

"The effectiveness of more fully
established hedges in conserving soil
and water and in enhancing crop pro-
duction as also the competitive effect of
the hedges on the growth of adjacent
crop rows needs to be further evalu-
ated. With availability of more data, it
may be feasible to assess relative pro-
ductivity/profitability of rice and
mungbean as alternative wet-season
crops for uplands.”

VETIVER RESEARCH IN MALAYSIA -
SOME PRELIMINARY RESULTS ON SOIL
LOSS, RUNOFF AND YIELD

Drs. K.F. Kon and F.W. Lim
have begun trials with Vetiver grass
hedges at the CIBA-GEIGY Agricul-

tural Experiment Station in Negeri
Rembau, Malaysia. They have sent a
copy of preliminary research results to
the Network detailing the following :

"We planted single tillers of
vetiver grass (source: MARDI, Serdang)
in rows at 4 m apart in plots on an Ultisol
in our station. The plots were 8 m long
by 1.5m wide; three hedges were
planted on each at the bottom, middle
and top of the plot. Within the hedge
tillers were 10 cm apart within rows and
they established quickly and, within 6
months, the gaps between tillers were
closed. Plots of 1.5 m by 8 m were
established for observational purposes
as we did not have enough vetiver
tillers to initiate a replicated trial. The
vetiver plot was compared with a bare-
soil plot for run-off, soil erosion and
growth of maize."

"From June 13, 1990 to Janu-
ary 22, 1991, we took 19 measure-
ments of rainfall, run-off and soil ero-
sion. Over this period of time, the total
run-off was 73% less in the vetiver plot
than in bare soil and the total eroded
soil was 93% less (Table 2). The maize
crop was sown late and we did not take

Table 2. Conservation of soil and water with Vetiver grass on an Ultisol with a 4% slope at Rembau (CIBA-GEIGY Data)

Treatment Rainfall? Run-of Eroded sgi'l Dry matter szmaize
{mm) {1/12 m<) fa/12_m*%) {kg/12 m®}

Bare seoil 851 28.00 77 2.02

VYetiver grass 851 7.51 20 1.83

A= Therewere 63 raindays from June 13, 1990 to Januafy 22,1991.
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it to grain yield. However, dry matter
production indicated that vetiver grass
competed with maize, and yield reduc-
tion was about 10% (Table 2)" .

ConcLUSIONS

"The preliminary results are in-
teresting. We conclude that vetiver grass
hedges reduce run-off and erosion con-
siderably as was claimed in reports that
have been published elsewhere. The
disadvantage is that it competes with
crops for nutrients at a planting dis-
tance of 4 m apart. We presume com-
petition can be reduced by spacing the
vetiver rows further apart, say 6 m or 8
m."

"The vetiver grass on our sta-
tion appears to be drought tolerant.
Leaves remained green and plants grew
despite the dry weather. It attracted a
lot of white flies that fed on its leaves.
Other than this, we have not observed
other pests or diseases" .

Editors Note: In a followup to the au-
thors, the Network requested further
information regarding competition ef-
fects. The authors responded :

“Yes, we could see competitive effects
on the maize plants. The nearest two
rows to the hedgerow were affected.
The distance between the first rows to
the hedgerows varied from 15 cm to 60
cm, there was 70 cm between the rows
of maize; the maize on the downslope
side of the hedgerows was more af-
fected. Each hedgerow grew to about
10 cm width at the base (3.8% of the
plot) with the aerial parts at 50 cm
height about 40 to 50 cm wide (17% of
the plot.” The Network wishes to point
out that the authors state that the plant-
ing distance of 4m apart may be the
main factor here. For this slope class
(4%) hedges would probably be spaced
15m to 25m apart in a farmer's field.

Hedgerow Establishment -
Plant spacing & density

Information received by the
Network on planting practices for vetiver
grass is presented below.

- RAK College of Agriculture, Sehore,
India (soils are heavy black clay (Verti-
sols); high moisture holding capacity;
climate is semi-arid) — 3 slips at 5 cm
intervals gave the best survival (86%).
- University of Agricultural Sciences,
Bangalore, India (soils are reddish

Survival (%)

sandy loam to sandy clay loam (Alfisols);
moderate moisture holding capacity;
climate is semi-arid) — 3 slips at 5 cm
intervals gave very good survival and
rapid hedge closure.
- Andhra Pradesh Agricultural Univer-
sity, Pahadi Sharif, Andhra Pradesh,
India (soils are reddish sandy loams to
loamy sands (Alfisols); poor to moder-
ate moisture holding capacity; climate
is semi-arid) — 4 slips at 15 cm inter-
vals is reported to give the best results.
- Nanping Prefecture, Fujian, China
(climate is temperate) — 5 to 7 slips at
15 cm intervals for poor soils and 3to 5
slips at 20 cm intervals for good soils.
The differences between these
recommendations probably results from
differences in the planting materials,
the soils, the climate and to a lesser
extent, the planting techniques. What
this shows is that the question of opti-
mal practice for hedgerow establish-
ment in a given location is going to be a
location specific answer. This data can
only be used to suggest general guide-
lines for management in other locations
with other planting materials. It should
be recognized, though, that the optimal
solution is not strictly necessary or al-
ways practical. This can be illustrated
from the trial data presented by the
Operational Research Project in Kab-
balanala, Karnataka, India. The project
researchers planted vetiver at densi-
ties of 1 to 4 slips at intervals of 5, 10,
15, and 20 cm (16 treatments — 4

planting densities X 4 spacings) and
obtained the following results :

Survival. Percentage survival
was about 90% to 95% at six months for
all plantings with 2 or more slips at all
planting intervals; practically there was
little difference in survival (under trial
conditions) as long as at least 2 slips
were planted. The data is shown in
Figure 4 where the horizontal axis along
the bottom (X-axis) shows the plant
spacing and the planting density, for
example, “5/1" means that every 5 cm
there was 1 slip planted.

Average Gap Size. Research-
ers also measured the average gap
size at six months (the end of the grow-
ing season) for each of the 16 treat-
ments (Figure 5). The best results, in
terms of hedge closure came from plant-
ing 4 slips at 5 cm intervals.

Looking at Figures 4 & 5 it can
be seen that while there is an “optimal”
approach, the majority of the other ap-
proaches are quite successful as well.
As such, the data shows that there was
a good deal of insensitivity to the ap-
proach taken. So even without access
to location specific research one could
feel fairly confident that within that re-
gion, by planting 2 or more slips at each
spot and providing some management
inputs (gapfilling, occasional pruning),
a hedge will eventually result. Gener-
ally then, the worse the site the more
slips one might wish to plant; the faster
one wishes to form a hedgerow, the

Figure 4. Percentage survival at six months of Vetiver grass plantings at various
spacings and planting densities. The horizontal (X-axis) isread : "5/1" = each 5cm 1

slip was planted.
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closer together one should plant the
slips.

From the survival data it can be
seen that planting only 1 slip probably is
not a good idea, and this is confirmed
by looking at the data on the average
gap sizes. It appears that planting 4
slips every 5 cm is the best way to go.
However, this would require a large
amount of planting material and more
time for planting so that establishment
costs would be higher and perhaps a
smaller area would then be treated.
What is needed in addition is an esti-
mate of how long it will take to form a
functional, closed hedge so that the
tradeoffs between costs, time and area
to be planted can
be explored and an
informed decision
on how much ma-

structure such as road cuts & fills) the
extra costs associated with planting 4
slips every 5 cm can be foregone. De-
pending on existing planting material
and labor costs, one of the other three
strategies could be chosen.

At present, there are a consid-
erable number of countries, soils, and
climates where various planting mate-
rial-types of vetiver have been planted.
If you know of the location of some
hedgerows, why not go out and take a
few measurements (original spacing,
% survival over 3 to 5 randomly se-
lected sections of 100 meters each,
average gap size over 10 or so ran-
domly selected sections of 10 meters

Figure5. Average size of a gap, at 6 months, in Vetiver grass hedgerows as a result of
theinitial spacing and planting density.

Vetiver Grass for Soil and Water Con-
servation. The seminar was sponsored
by the Indo-Swedish Forestry Program.
In his paper Dr. Subramanian reported
that his work began in 1987 with the
planting of Vetiver grass and 1988 with,
Kolukattai grass (Cenchrus glaucus),
hedge lucerne (Desmanthus virgatus),
and subabul (Leucaena leucocephala).
According to his paper, the establish-
ment and growth of Vetiver and
Cenchrus into hedges was encourag-
ing, whereas Desmanthus and Leu-
caena “experienced difficulty in estab-
lishing as a hedge”. He attributed this,
in part, to the latter being established
from seed and the former vegetatively.
Soil moisture was
monitored, com-
paring an un-
hedged control to

terial to use and
how to space the

Effect of Plant Spacing and Density on Hedge Closure

the other treat-
ments. Results

plantings can be 15 -
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showed greater
levels of soil mois-
ture in the hedged
plots with the
Vetiver plot having
the highest per-
centage soil mois-
ture of all treat-
ments at all stages
of crop growth, fol-
lowed by the
Cenchrus treat-
ment. During the
1989-90 period
(September
through Febru-
ary), the Vetiver

LA 7 2

could calculate that hedgerow closure
with:
- 4 slips at 5 cm would be about 80% to
120% faster than with the other 3 strate-
gies;
- 3slips at 10 cm would be about 10%
to 20% faster than with the other 2
strategies;
- 2slipsat15cm would be about 10%
faster than with the other strategy; and
- 2slipsat20 cm would be the slowest.
The location specific conclu-
sion from this data would be that the last
three strategies do not involve great
differences in time to hedgerow closure
(except if the growing season is very
short, for example only 2 or three months
each year). Unless rapid protection is
required (for example in gully stabiliza-
tion or protection of high value infra-

each) and send the information to the
Network where we can compile it and
pass it on to practitioners in that area.
Do not forget to let us know something
about the soils, the rainfall, the slope of
the land and anything you think of that
might be of interest (is the vetiver freely
grazed ?, has it been pruned or man-
aged ?, etc.).

ResearcH ON VEGETATIVE HEDGES
AT REGIONAL RESEARCH STATION IN
TamiL NADU

Dr. S. Subramanian, presented
a paper entitled “Vetiver Vegetative
Hedge - Experience At Regional Re-
search Station, Aruppukkotai” (he is
the Head of the Station) at a seminar on

treatment averaged 26% higher soil
moisture than the control and 3%, 9%
and 7% greater soil moisture than the
Cenchrus, Leucaena, and Desmanthus
treatments, respectively. Dr.
Subramanian reported that he intends
to expand his research to compare
Vetiver and Cenchrus grasses within
paired 8 ha watersheds. Research on
this scale should provide very useful
data.

STEMBORERS IN VETIVER GRASS -
CHINESE RESEARCH RESULTS

In 1989 Mr. Hu Jianye from the
Jiangxi Agricultural Development Cor-
poration reported that an unidentified
stemborer was in about 8% of the vetiver
plantings over a 200 ha area. In result,
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a field survey of stemborer damage
was carried out and some larvae were
collected for observation. Damage to
the vetiver was caused by the borers
entering the new tillers from the leaf
sheathes and bases of stems to feed on
the inner parts and fibrovascular
bundles. Feeding activity resulted in
wilting of the effected stems and leaves.

The borer was identified as a
Grass Webworm (Chilo spp. , Lepidop-
tera, Pyralidae) by Professor Zhang
Shimei of the Jiangxi Agricultural Uni-
versity. Only vetiver was found to be a
host in that area; the other surrounding
vegetation (tea, sweet potatoes, pea-
nuts, citrus, napier grass, watermelon,
various vegetables and paddy rice) was
unaffected. At present, the recom-
mended control method is to trim the
hedges to about 3 cm above ground at
the end of the growing season (end of
Autumn) and the prunings used for pig
or cattle bedding, as fodder or as fertil-
izer mixed with farm yard manure and
allowed to sit for a couple of months.
Prunings should not be piled up until
the next spring.

UNITED STATES DEPARTMENT OF
AGRICULTURE'S SoiL CONSERVATION
SERvICE WoRksHorP ON THE Use Or

GRraAss HepcEs For ErRosION
CoNTROL

In November of 1990 a work-
shop was held to report, in part, on work
that had been carried out on vetiver
grass by various Department of Agri-
culture agencies in the United States.
One of the main issues was cold toler-
ance with reports that vetiver grass had
: (i) “considerable” survival through the
cold spell of December 1989 in Amer-
icus, Georgia — about 34° North; (ii)
that in north Texas vetiver was killed
when temperatures dropped as low as
- 16° to -18° C over a three day period,;
(iii) that a two year old, 38 cm diameter
clump of vetiver in Griffin, Georgia was
mostly killed (the clump regrew from
surviving material on the perimeter)
when temperatures dropped to as low
as -13° and -15° C over a two day
period; (iv) in Coffeeville, Mississippi
vetiver plants that had survived a frost
in March of the year were killed when
temperatures dropped down to - 16° C

in December; (v) reports that Mr. Eu-
gene LeBlanc, whose family has grown
vetiver in Sunshine, Louisiana for over
100 years, says that when tempera-
tures drop below - 13° C that the vetiver
is damaged.

[
"The farmers believe that the

Vetiver grass is more resis-
tant, requires less care and as
it grows erect it interferes less
with cleaning practices...If you
see the Vetiver rows, regular
and compact, erect, there is
no comparison with Lemon
grass with its irregular rows,
lots of blanks, and leaves in
all directions.™

Other information of interest
on vetiver was regarding a trial in Lou-
isiana with vetiver planted across sev-
eral small gullies in a military tank test-
ing facility where vegetation has not
grown for many years and erosion is a
severe problem. The vetiver was re-
ported to have grown rapidly, and even
in the early stages before hedge clo-
sure it caused a significant stoppage of
sediment. It was also reported that
native vegetation began to establish
soon after the vetiver lines began to
stabilize the area. This supposedly
was the first time in any ones memory at
the facility that vegetation had grown on
this severely disturbed site. Also, an
herbicide trial with vetiver grass showed
that there was no retardation of growth
with use of atrazine or metachlor. In
fact, growth was better with the use of
herbicides as other weed competition
was reduced.

The workshop suggested that
a criteria be designed for evaluating the
potential for grasses as contour vege-
tative barriers. Some suggested crite-
ria were : tiller density (number/unit
area); tiller diameter; rate of growth
(increase in clump diameter, circumfer-
ence, number of tillers); whether or not
individual clumps will grow together into
a hedge; whether the grass is killed or
damaged by sediment accumulation in
its crown; whether the grass can sur-
vive extended periods of submergence;
whether the grass can establish and

grow in deeply eroded and other harsh
soil environments with the help of fertili-
zation or organic soil amendments.

NoTes & LETTERS FrROM
CORRESPONDENTS

AUSTRALIA

- The Department of Dairy Hus-
bandry and Breeding in Queensland is
testing Vetiver to control ersoion on its
farm near Brisbane. After 9 months the
grass was looking quite good, accord-
ing to Mr. Chuck Antholt who was there
on a recent visit from ASTAG/World
Bank. The Network looks forward to
receiving some good information from
Mr. Pat Thorbon who is conducting this
trial.

CHINA

- Mr. Zhang Guangming of the
Agricultural Development Corporation
in Jiangxi writes :

“By the end of last December 7,800
copies of the Chinese version of the
Vetiver handbooks had been distrib-
uted free of charge to agriculture and
natural resource agencies in the prov-
inces of Guangxi, Hunan, Jiangxi, Fujian
and Zhejiang; copies had also been
distributed through the China Vetiver
Network in Sichuan. The rest will be
sent to to agencies of research and
extension, key farmers and anyone else
who needs it.” He also writes that the
demand for vetiver planting material is
so high that it may be difficult to meet
demands.

CosTta Rica

- Dr. Jorge Le6n, a botanist and
one of the world’s foremost experts on
Andean agriculture, reported in a letter
to the US National Academy of Science
that plantings of Vetiver grass hedges
are increasing in an area of mixed agri-
culture (small farms) to the southwest
of San José as borders to prevent ero-
sion. He states that for this purpose
farmers consider it to be superior to
Lemon grass (Cymbopogon citratus)
which had been the preferred species
previously. The farmers believe that
the Vetiver grass is more resistant, re-
quires less care and as it grows erect it
interferes less with cleaning practices.
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Photos 1 and 2. The farm of Mr. and Mrs. Santa Anna in Central Luzon, Philippines. The Santa Anna's began planting contour

vegetative barriers of Vetiver grasstwo years ago. Fromtheir experience, they believe that the Vetiver hedges will allow themto farm
the same fields each year, rather than being forced to be shifting cultivators.

They say the disadvantage is
that it is more difficult to separate re-
quiring more labor, but as a whole it is
preferred. The farmers also say that
they never see it flower, but they ex-
plain that this is due to the fact that they
cut the plants twice a year. Mr. Ledn
reports that the Vetiver sample in the
national Herbarium flowers in October.
In closing, he writes : “If you see the
Vetiver rows, regular and compact,
erect, there is no comparison with
Lemon grass with its irregular rows, lots
of blanks, and leaves in all directions. It
is more resistant to stemborers than
Lemon grass and it lasts longer; Lemon
grass has to be replanted in the rows
every 4 to 5 years.”

Hong Kone

- Mr. Ronald Hill, Reader in Ge-
ography at the University of Hong Kong
reports that he obtained vetiver grass
from south China last year and has
begun multiplying it for eventual use on
landslide areas. Mr. Hill reorts that he
is “currently multiplying (vetiver) on ar-
tificial terraces which are cut into the
subsoil and weathered rock with a mix-
ture of sawdust and pig manure to 20
cm depth. This hinders deep root pen-
etration and allows easy removal of
slips. We have had excellent growth
with divisions at 4 month intervals.”

KENnYA

- Mr. V. Gibberd of the Ministry
of Agriculture’s E.M.I. Soil & Water
Conservation Project writes that trial
work has begun on vetiver grass in the
more arid (< 800 mm/yr) zones of
Kenya. So far early trial results indicate

that the vetiver grass is out-performing
the other species in their trials (Pani-
cum maximum ,Sehima nervosum, and
the officially recommended Panicum
makarikariense) — “It certainly estab-
lished better and puts on far more im-
pressive vegetative growth”. The trials
were started in an attempt to find an
alternative for fanyaa juu terracing as
its adoption is reported to be constrained
by its high labor requirements for con-
struction and maintenance, shortage of
tools to construct them, that the pre-
ferred season for construction work is
the dry season when soils are hard,
construction costs are relatively high,
loss of land from production, and that
the terraces require precision design
and checking by competent people to
assure that there are no low spots.
Mr. Gibberd also reports that he has
found vetiver established on terraces in
coffee country in the Machakos District
where it was probably planted in the
early 1960’s, and even earlier than that
(date unknown) are splits of vetiver that
are thought to have been brought from
the United States and used to protect a
dam wall on a farm near Thika. He says
they “are still effectively protecting (the)
dam wall”.

Lao, PDR

- Mr. J.P.Evenson, Chief Tech-
nical Adviser UNDP/DTCD, Nabong
Agriculture School Project writes that
his school is interested in vetiver for soil
conservation in orchards and upland
cropping areas. He discovered that the
Lao he spoke with were very familiar
with its common name (Faek or Faek
hom); vetiver is reported to have me-

dicinal uses in Lao PDR. As part of the
school’s program for making students
aware of the importance and diversity
of useful native plants they will launch a
search for it in the vicinity of the school.
Mr. Evenson also carried out a litera-
ture search where he found a reference
in Vidal's 1960 publication on “The Veg-
etation of Laos” where it states that
vetiver is :

Found in periodically inundated marsh-
lands which are characterized by hav-
ing a woody overstory and a perennial
herbaceous layer (number of grass
species limited to three). Places ob-
served: Houey Kao Canal, near Vien-
tiane.; Nong Bo Canal, north of Vien-
tiane draining to the Mekhong via the
Nam Pak Sa; Nong Thevada close to
Vientiane and bordering the Mekhong;
Nong Na Seng close to Thadeua, east
of Vientiane; Than Tha Ngon some
28km to the north of Vientiane; Nam
Khem north of Vientiane; Marshes
around Pakse;Shallow pools near
Paklung close to Louang Prabang.

- Mr. Somphong Pradichit from
the Northern Regional Office of Envi-
ronmental Protection, Ministry of Agri-
culture and Forestry, Luang Prabang
writes that the Vetiver Handbook has
been translated into Lao and the script
for the Vetiver Slide Show is currently
being translated. Also, a vetiver nurs-
ery has been established in Xieng Moak
where some local varieties of vetiver
are being compared with an Indian va-
riety. He reports that the local varieties
seem to be doing better at this time.

PHILIPPINES
- From Richard Grimshaw, Chief
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of Asia Technical Department, Agricul-
ture Division, World Bank:

“Recently | visited the farm of
Mr. and Mrs. Santa Anna located near
the Pantabagan Dam in Central Luzon,
Philippines (see Photos 1 & 2). They
established Vetiver hedges in August
1988, and now have effective hedges.
The land is steep, slopes up to 50%,
and highly erodible. Normally it would
be subject to a cut and burn rotation and
planted to cassava. Over two years the
hedges on the Santa Anna’s farm have
become well formed and because of
frequent cutting - at least every six
weeks - the hedges are kept low (20
cm) and show little sign of having nega-
tive impact on adjacent crops. Erosion
has been reduced significantly and al-
ready small terraces with risers of up to
50 cm high have been formed. The
hedges also grow fairly well under par-
tial shade. The Santa Anna’s reactions
include: hedges should be spaced no
less than three meters apart; a clear
recognition of reduction in soil loss and
fertility decline; there is no competition
with other crops; that it is too early to
assess positive impact on yields. They
believe that the Vetiver hedges will re-
sult in a stable form of cultivation (as
against slash and burn); and that they
intend planting Vetiver on a new farm
they hope to soon have. Alex Coloma
of the National Irrigation Authority was
responsible for encouraging the Santa
Anna’s to use Vetiver, and he has prom-
ised to monitor its impact more closely
now that the hedges are well estab-
lished. One last point from Mr. Santa
Anna : “If Vetiver hedges are to be
properly established they must be man-
aged and not neglected.”
- Dr. Paul S. Teng, Plant Pa-
thologist and Coordinator of IPM at
IRRI, in a letter to the Unites States
National Academy of Sciences writes :
During December 1990 | did pay a visit
to a place called Guba which is approxi-
mately 25 km west of Cebu City on the
island of Cebu, in the middle of the
Philippines. Vetiver has been used for
erosion here by an NGO group for sev-
eral years and | saw stands on contours
that were about a 0.75 m tall. Three
points may be of interest to you: (1)
There was quite a proportion of fertile
seeds on panicles in at least a third of
the clumps. | guess this may upset the
view that the plant is sterile. However, |

did not see any evidence of Vetiver
establishment in areas outside where it
was originally planted with cuttings. (2)
The farmer leader | spoke to told me
that Vetiver was not popular as the
holdings in this sloping land topogra-
phy were generally very small - < 0.5 ha
- and farmers felt that the grass took up
to much valuable land. He also noted
that rainfall was not a limiting factor at
this site, and that further north, where
rainfall is limiting, there was some pref-
erence for Vetiver over other hedgerow
species. (3) | must have examined
some 50 Vetiver clumps and was “dis-
appointed” to find no disease or insect
infestations. | also now have a small
colony of Vetiver growing at home, in
pots, in the IRRI Housing compound for

- Mr. John Boutwell of the US
Bureau of Land Reclamation carried
out an investigation for his agency en-
titted “Evaluation of Vetiver Grass as a
Biological Agent to be Used in Prevent-
ing Soil Erosion (Revegetation)”. Fig-
ure 6, taken from his report, is a map of
the United States with shading to depict
areas that are potentially suitable in
terms of temperature (30 days or less of
mean annual minimum temperatures
of 0° C and below) and rainfall (a normal
annual precipitation of 255 mm or more)
for Vetiver grass hedgerows.

ExcerpTs FrRom THE ALL CHINA
VETIVER NEWS NETWORK
NEWSLETTERS

Figure 6. Shaded areas represent those parts of the United States where Vetiver grass
may potentially be planted for soil and soil moisture conservation.

further observations" .

Editor’'s Note : The Network has col-
lected considerable information over
the last two years on fertility in vetiver.
There are no conclusions yet but we
feel confident in stating that vetiver grass
is not known to exhibit invasive behav-
ior; based on empirical evidence from
years to decades of observations in
dozens of countries. Under the condi-
tions found in farmer’s fields (rainfed or
irrigated), vetiver will not spread from
seed and become a weed.

USA

The Chinese Vetiver Network,
which was initiated in October 1989,
has supplied this Network with copies
of their 4" and 5" Newsletters. The
following are some excerpts of interest
from these:

SURVIVAL

“At the end of March this year,
the Soil and Moisture Conservation
Office of Sichuan Province and the Hilly
Area Development Office of Chengdu
introduced 12 tons of Vetiver slips from
the Jingyang Prefecture of Fujian Prov-
ince. These slips have been planted
experimentally.... Since June, some of
the experimental locations have sent
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us growth condition reports and obser-
vation records. According to the Ping-
shan SM Office: Vetiver was planted on
March 29, established itself in 25 days,
survival rate was 90%.... At the nursery
of Chiyang Village, Central Deyang Mu-
nicipality, vetiver was planted on March
28, the slips recovered in 13 days, with
a survival rate of 80%.... In the Kuokin-
guo Reservoir area of Fanjihua Munici-
pality, vetiver was planted on April 21,
recovered in 13 days, survival rate was
36%.... According to observation at the
SM Experimental Station of Dujiangkin
Municipality, the survival rate was about
40%.... Vetiver planted in the garden of
the Chengdu Hilly Area Development
Office had a survival rate of about 60%.”
GROWTH

“According to the present con-
dition of growth in different areas, the
growth prospects are mixed, and in
most places, the growth has not been
satisfactory. The main reason for this
has to do with weather conditions and
management. In Sichuan this year, the
drought between Spring and Summer
had been more serious than normal, in
most places, no rain has fallen since
April. This caused serious water stress
to the young vetiver seedlings which, if
not irrigated in time, would die in large
quantities. In sharp contrast to this, last
years’ plantings suffered less drought
and have been growing well. Accord-
ing to the Chengdu Hilly Area Develop-
ment Office, the hills planted last year
sprouted this spring and maintained
very rapid growth, the rate of growth
was twice as high as any that was
planted elsewhere last year (in Sichuan).
From this we can deduce that vetiver in
itself is drought resistent, but those
introduced from Fujian need a period of
transition and adaptation.”
VETIVER FoR SoiL AND MOISTURE
CONSERVATION

“Since its introduction last year,
vetiver cultivation in Pingnan Prefec-
ture of Fujian has achieved very good
results....In our Prefecture, there has
been a history of Vetiver cultivation of
some years now, but only the roots
were used for extracting fragrance....
After a year of experimentation, it proved
to be a good plant for soil and moisture
conservation: it has wide adaptability,
rapid growth, low cost and significant
benefits in soil and moisture conserva-
tion. This year’s new plantings are not

only extensive in area, but also of sig-
nificant scale."
AN INsecT PEsT ON VETIVER

“According to a letter from Weili
County of Sichuan, a small number of
“Sticky Worm” activities were discov-
ered in their nursery on June 26. By July
4, “sticky worms” were found on every
vetiver clump, ranging from 2 to 13
worms each. The large worm is about 5
cm long and 1 cm in diameter. There
are red dots on the head. They are
commonly seen in paddy and maize
fields. In the nursery, the worms con-
centrate on attacking vetiver leaves and
have left other weeds and grasses
alone. From the experience of Weili
County, the pesticide “Rifulene” is more
effective and has already stopped the
attack. We hope colleagues will pay
close attention to the presence of pests
and diseases on vetiver and inform us
in a timely manner so that various ex-
perimental units could be notified and
adopt their preventive measures.”

PoTeNTIAL AvAILABILITY OF FunDs
For NGO TRIAL/DEMONSTRATION
Work WiTH VETIVER GRASS

Last year the Vetiver Network/
ASTAG was able to offer funding to a
few NGOs (nongovernmental organi-

zations) in Ethiopia, Nigeria, Guate-
mala, Philippines and Nepal. The
funds provided startup costs for small
vetiver grass nurseries to grow material
for trial/demonstration work in coopera-
tion with the farmers with whom the
NGOs were currently working and to
provide funds to the NGOs to pay the
expenses (not salararies) for monitor-
ing the vetiver grass that is planted (e.g.
mortality rates, growth rates, silt buildup,
crop yield, any other field observations
pertinent to nursery management, and
hedge establishment or maintenance)
for the first two to three years. This
information, as well as information on
farmer and extension worker attitudes
toward the use of the vetiver grass
system was to be shared with the World
Bank and any interested government
agencies, organizations or individuals.
Now, almost one year later, in each of
these countries there are a few NGO
groups who have started producing
planting material and will be establish-
ing their first trials with this coming rainy
season.

This next year, there is a good
possibility that the Vetiver Network/
ASTAG will have another grant with
which it will be able to repeat the fund-
ing of another four or five NGOs in each
of four or five countries. We would be

Photo 3. Vetiver grass thatching in South Africa

Photo Courtesy of Mr. Anthony Tantum

VETIVER NEWSLETTER #5 80



interested to hear from any NGO groups
who are currently involved with agricul-
ture/natural resource management co-
operatively with small farmers and who
are willing to and interested in trying
vetiver grass hedgerows for soil and
moisture conservation. If interested,
write to the Network at the address
given on the last page of the Newsletter.
Tell us about your group, the work you
are currently carrying out and some-
thing about where vegetative contour
barriers fit within the needs and farming
systems of your client farmers. To a
large extent the countries selected will
be dependant on the responses that the
Network receives.

WHERE VETIVER GRASS Is NoT
KNowN TO BE

As the search for vetiver grass
around the world expanded it eventu-
ally arrived at the point where it was no
longer so pertinent to ask where vetiver
is so much as where it is not. The
Network recently contacted Mr. Mark
Dafforn, who is studying the geographic
distribution of vetiver grass for the Board
of Science and Technology for Interna-
tional Development, National Academy
of Science of the United States, to ob-
tain the latest information on this sub-
ject.

Mr. Dafforn informed the Net-
work that Vetiveria zizanioides can be
considered pan-tropical. The breaks in
Vetiver distribution are more likely infor-
mation gaps rather than physical gaps.
At present they have no reports or docu-
mentation on vetiver in the Andean
Region (Bolivia, Peru, Ecuador or Uru-
guay), North Africa (Mauritania, Mo-
rocco, Libya, Egypt), or the Middle East
(from between Israel and Turkey on the
west to Pakistan on the east). Also,
they have no reports of vetiver from :
Benin, Cameroon, Ecuatorial Guinea,
The Gambia, Guinea Bissau, Namibia,
Swaziland, Togo; The Azores, The
Canaries, Cape Verde, Principe or Sao
Tome; Portugal or Greece. Mr. Dafforn
explains however, that there are a num-
ber of reasons to expect that vetiver will
be found in most of these countries —
for, example countries surrounded by
others where it does exist or historical
use in the Mediterranean — he is con-
fident that it will eventually be found in
the majority of these countries. If so,

vetiver would then exist throughout all
the political divisions of the tropics, sub-
tropics, and Mediterranean.

If you are aware of the exis-
tence of vetiver grass in any of these
countries, please contact the Network
at the address given on the last page of
this Newsletter.

INsTITUTIONS CURRENTLY CARRYING
Out ReseaRcH ON VETIVER GRASS
For SolL/SoiL. MoIsTuRE
CONSERVATION

The following is a listing of re-
search institutions and organizations
(of which we have information) that are
pursuing research on one or more of
the following topics : propagation, es-
tablishment, management or impacts
of vetiver grass for soil and soil mois-
ture conservation; the biology, ecology
or pathology of the species Vetiveria
zizanioides . If you are aware of any
others, please contact the Network and
let us know.

Australia

Dept. of Primary Industries, Agriculture
Research Branch, Soil Conservation
Research Lab., Queensland

China

Institute of Mountain Disasters and the
Environment, Chengdu, Sichuan
Kunming Institute of Ecology, Kunming
Ministry of Agriculture (Fujian, Jiangxi,
Sichuan, Hunan, Guizhou)

Red Soils Research Institute, Jiangxi
South China Inst. of Botany,
Guangzhou

South China Soil and Water Conserva-
tion Technology Experimental Station,
Guangzhou

University of the South Pacific, Suva
France

French Institute of Agricultural and En-
vironmental Engineering Research, St-
Martin d’ Heres

India

Andhra Pradesh Agricultural Univer-
sity, Rajendernagar, Hyderabad, AP
Central Soil and Water Conservation
Research and Training Institute, Dehra
Dun, UP

GBUAT, Pantnagar, UP

ICRISAT, Hyderabad, AP

Operational Research Project, Karna-
taka

PKV Agricultuaral University, Akola,
Maharashtra

RAK College of Agriculture, Sehore
Tamil Nadu Agricultural University,
Coimbatore

University of Agricultural Sciences, Ban-
galore

Watershed Management Directorate,
Dehra Dun, UP

Malaysia

CIBA-GEIGYAgricultural Experiment
Station, Negeri Rembau, Malaysia
Dr. P.K. Yoon, Head Plant Science
Division, Agri-Bio Corp., West Malay-
sia

Nepal

Central Animal Nutrition Division, Khu-
maltar

Nigeria

IITA, Ibadan, Nigeria

Papua New Guinea

Lowlands Agricultural Experimentation
Station

Philippines

IRRI, Los Bafios

South Africa

King Williamstown College

United States

Alabama A&M, Normal, Ala.

National Academy of Sciences, Wash-
ington, D.C.

Ohio State University, Dept. of Agron-
omy (in Costa Rica, C.A.)

University of Georgia Experimental
Farm, Griffin, Ga.

University of Texas, El Paso, Tx.
USDA-ARS National Sedimentation
Laboratory, Oxford, Miss.

USDA-ARS Plant Introduction Center,
Griffin, Ga.

USDA-ARS-NPS, Beltsville, Md.
USDA-SCS Plant Materials Center,
Baton Rouge, La.

USDA-SCS Plant Materials Center,
Beltsville, Md.

USDA-SCS Plant Materials Center,
Jackson/Coffeville, Miss.

USDA-SCS Research Laboratory, Ft.
Worth, Tx.

USDA-SCS Research Laboratory, Lin-
coln, Nebraska

NoN-GoVERNMENTAL ORGANIZATIONS
INvoLVEMENT WiTH WORLD BANK

To further NGO involvement in
project design, the World Bank has for
the last two years regularly updated a
“List of World Bank-financed Projects
with Potential for NGO Involvement” to
inform NGOs about upcoming possi-
bilities for collaboration. The Bank has
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also been mailing worldwide its “Monthly THE VETIVER INFORMATION NETWORK
Operational Summary” to NGOs that

request it. For further information or to The purpose of the Network is to provide a central point where information

order these items contact : on the use of contour vegetative barriers of Vetiver grass may be compiled and
disseminated to all interested individuals free of charge. If you wish to join the

MR. CHRis HENNIN OR MR. ART THOMAS Network, request further information or supply information to other users, please

EXTIE/WorLD BANK NGO INFORMATION write to :

Service; Room T8102, 1818 H ST, VETIVER INFORMATION NETWORK; c/o MR. J. SmyLE, ASTAG; Rm. F 3027; 1818 H

NW; WasHingTon, D.C. USA 20433. S1. NW, WasHingToN, D.C., 20433; USA; TeL. (202) 458-2274; Fax (202) 477-
1865

ALTERNATIVE TECHNOLOGIES

With this Newsletter we would like to begin providing the members of the Network with examples of other, simple low-
cost technologies that can have a significant impact on how natural resources are managed. This first example comes from
the State of Karnataka in south India. The histograms below show how by simply changing tree planting techniques the survival
and growth rates are improved tremendously. Though this data is from a semi-arid zone, moisture stress is a major cause of
mortality and poor growth rates even in humid zones, especially on hillslopes and where soil crusting is a problem. Tree planting
in contour V-ditches optimizes the soil moisture regime for the individual plant to the maximum extent possible short of sub-
soiling.

IMPACT OF PLANTING TECHNIQUE DN SURVIVAL AND HEIGHT GROWTH
I SECOND YEAR AFTER PLAMTING

Second Year Survival As A Function Of Planting Technique Mean Height At Second Year As A Function Of Planting Technique
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