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studies are needed which will give researchers the information
necessaryv to advize farmers on arazing regimes that allow good
otftake tr-om saltbhush reserves, without ieopatrdizing the

peraistency of Lhe plants.

The plants wero out at 8-10 inches above the around level
atrter the ftrial onded, the regrovtn of these plants will be
measured durinag the zprina of 1994, The height and crown diameter

of 15 randomly zelacted plants will be measured in each plot.
4. Nutritiwve wvalue of fourwina saltbush

4.1. Fourwing saltbush Forage Compared with Conventional feeds For
Year1ing Sheep:

The study was conducted ol the Andimal Nuiritdion Unit., AZFR1 to
determine  the  acceptability  and notritive value of  fourwing
saltbush when conpared with other moroe converntional feeds for
sheep . Twoentv o lour yvear ling Harnai sheep of approvimately the same
wedahl  wnd case were rarndomiy divided dinto the agroups of eight
amvimals zach, with rour males and Tour females in each aroup. Each
of these qgroups were randomly assigrned to be fed orne of the

followina rations:

Ratior A: Fourwinag saltbush
(600 a/day/animal)

ration B: Lucern havy
(600 a/dav/animal)

Ration C: Wheat Straw (500 a/dav/animal)-+
barlev arain (100 g/dav/animal)

Fourwing Salthush was collected daily from & saltbush stand
growing at AZRI]. [Fach amnimal was fted individually and the weights
of daily feed consumed and refused were recorded. The Teeds were
available to the animals from &.00 am to 4.00 pm. fhe tolal feed
intake was calculated on the dryv matter basis. Animals were offered
drinking wabter for 30 minutes arter eve v two hours during the
Teedina period, and atter that they had f ee access to the drinkinag
water. The duration of the study was f ur weelks, during February
and March, 1988. The following data wer recorded during the study:
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a) initial bodyv weighlt of each animal
bh) weekly body weiaht again/loss of each animal
c) daily tead offered/refused by each animal
d) palatabilily inder was caloculated by the following

tormla;

Falatabhility Index = FUED INTAKE  ~100
FEED OFFERED

There was a continuous rise in the uptake of all rations after
the second day of feceding. By the ninth day, lhe palatability index
becamse almost shtable At 99% 0 98% and D9% Tor Jucarn hay, tourwing
salibush and wheat  ctraw 4 bardev, tespectively, Data in lable
4oh0 1 show that the sheep wees consuming about 90% ot fourwing
salthbush and toacern by the =iath dav, but less than 60% the wheat
Shraw and borley ration. No dittorence in bhe aptalke was obhserved
between oowes . There wos g drop i Liveweiaht under a1t Feeding
Eervatmente ot s cand o 150 b e (table 4.1 .7y AL the end of
two week o, the dTucern hay and wheat straw-bar ley arain aroups had
apparsnt iy started Lo roagain some of Lhedir weight losbh during the
matial tesd adiustment. The touwrwinag =altbush agroup showed a
steady werght lovel trom the indtial drop to the end of the third
wesk o then i the last oweel  oF the study, started to gain some
welabit . The dittereace in the weiahbs tor the three agroups was
sianditicant at the end of thros weeks and Tour weeks. Differences
in the  pertormance ot ma e and Female daqroups were not

statistically sianificant (Atig-ur-Rehman et al., 1988).

Table: 4.1.1. Palatability Indices of Three Rations Fed to Year1ing
Sheep. '
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Wheat Straw 36 34

Lucern Hay 46 43 49 62 72 90 99 99 99 g9
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Table: 4.1.2. Year1ing Sheep Weights (KG) Under Three Different
Feed Regimes.

Feeds Weeks

0 1 [l 111 IV
Fourwina saltbush 22.5 20.3 20.3 20.3 20.6
Wheat Straw + Barley 21.6 20.3 21.0 21.1 21.3

Lucern Hay 22.6 20.7 22.0 22.1 22.6

Mearn 22.2 20.4 21.1 21.1 21.5

Standard Error 0.40 0.41 0.45 0.37 0.36
NS NS NS * * X

Probability Levels:
* . 0.05
o 0.01
N3 Non Significant
{(Reproduced from Atiq-ur-Rehman et al., 1988).

he dirop in the tive weiaht of all groups at the beginning of
the experiment was reported to be the result of non-adjustment of
rumern microflora to the new Toods (Fresteon, 1985). The uptake of
every Ttead was low inn the tirst six davs and this likely accounts
for loss din the body weiaght recorded during the first week. The
results of this shidy show that fourwinag saltbush could meet the
maintenancs requirements ot sheep and goats. The results of this
study alao show thalt fourwinag saltbush Forage was more palatable
than the wheat =traw + barley grain ration (Atig-ur-Rehmarn ot al.,
1988) . Fick ot al., (1973) and Benahmed and Dulpiy (198%) ., also
raported that supplementing straw with barley arains only increased
straw intake and Hdmproves the eneray balance of sheep, but in
contrast, nitrogen intake was very small. Reports have zhown that
by providing additional source of enerqgy like stubble., straw and
other encrgy roughage. Atriplex forage can supply a well balanced
ration which could lead to a sianificant 1ive weight gain under
this productive arazing svstem (Le Houerou. 1992 .
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Tower than the other two rations poszibly because of liagnification
process. Lambs daiven ration 3 (CSC 4 WS)Y performed better than
those on the other twoe treatments indicaling Lthat the sapply of
supplanentary noitroagen and cneray from col tonzmeasd cake miakt have
improved the tibre ubilization of wheal straw. T4 can be concluded
frrom the study that JTambs can atleast be mainlained on a ration

containinag 714 salthush.

lable: 4.2.1. Intake and Digestibility of Lambs fed Different
Rations.

Rations
] 2

W

e o sty e e et ettt s Bt sS4t MMkl s $4 510 oo ot Hiomn e o e 1ok 25085 b 1100 [, o e s rtat ey vano e s S R it e e 028 o SO st BSLHD e $4408 e S it et S04 S S0

WS+LH' FWSB+CSC  WS+CS SED?

Dry Matter Intake (a) 449 477 458

Digestibility (%) :
~chrry mabtter

93 41.3% 57.0° 3.1
3 70.8 71.1 1.7

~ o

7.
“~crude protedin 0.
~acid deteragent fiber 50.

o o
O
8]
N
ar

0
13.2
“neukbral detergent fibre 49.3° 21.6

WS+LH = wheat strawt lucern hay:; FWSB+CSC = fourwing saltbush +
cotlonseed cake; WS+CSC = wheat straw + cottonseed cake.

1

astandard error of ditfference.
values in the aame row with different superscripts differ
signifticantly (P<0.05).

(Heproduced ftrom Atig-ur-Rehman et al.., 1990).

4.3. Fourwing saltbush as a Winter Maintenance Forage for sheep
Grazing Highland Balochistan Rangelands:

Nutritive vailue of fourwing saltbush was investigated as a
winter maintenance browse in comparison to native range arazing
with or without protein or enerav supplementation. The study was
conducted at Tomaah Range-livestock Research Station in Loralad
District +in November, 1988 for 10 weeks. Sixtesn Harnai lambs, six
to zeven months of age. were divided into four aroups of four lambs
each. Lach ot the four groups was randomly assianed to one of the
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Table: 4.3.1. Weekly Liveweight Responses to Different Grazing and
Feeding Treatments by lambs.

Weeks
0 | 2 3 4 5 b ] 8 9 10
Treatment
Fourwing saltbush 12,30 12.35 12,05 12.35 12.55 12.60 12.98 12.90 13.35 13.20 13.25

arazina alone

Range Grazing +

Lucern hay (100 q/h/d)  13.25 13.95 14.35 13.85 14.00 14.45 14,40 14.35 14.90 15.30 15.60

Range Grazinag +

harley arain (100g/h/d) 12.40 12.65 13.20 13.25 12.95 13.65 13.90 14.00 14.40 14.55 14.15

Ranae Grazing alone 12,79 12,85 12,80 12.55 12.05 12.65 12.80 12.90 13.15 13.55 13.7%

Reproduced from Atig-ur-Rehman ot ai., 1990

4.4. Fourwing saltbush as a supplement to basic diet of wheat

strraw:

Salthbush 1 being studied for +dits potential both as a
supo lensnt  to arazing on ranaelands which are generally heavily
dearaded owing Lo over popultation of gsmall ruminants and removal of
thoe shiroos | for Tue bwood and as g supp lament to other feeds such as
whveat straw. A study was conducted st AZRD to investigate the value
ot aaltbosh s a3 =sapplemeant te & basie diet of wheat straw
purchased trom the local market. Fifects of feeding saltbush on
leve bz o codinm, caleium. phosphorus and potassiom in the blood

wore siudied sand datily water dntake was recorded.

The study had dhres phasss. In oa standardization phase of six
dave, shecn were offered asd-1757tum chopped wheat straw and 200 g
daily of un-derarticated cottonsend cake (CSC) ., containing about 20
percent crude probtein in the dry matter (DM). Durina the main
gxpor-imantal phase which Jasted tor 28 davs, four aroups, each
containing four mature Hearmai male casirates., were offered ad-
LAl i fum wheatl sltraw in addition to one of Tour levels of sun-dried
zaltbush (4. canescens) leaves hand-harvested +in November and
Dacember 1991, The four levels were 150, 300, 450 and 600 a of
leaves (air diry matbter). Faeces were collected during the last 7



P

days of the experimental period. Feed, refusal and tfaecal samples
were dried and ashed accordinag to standard procedures and intakes
of dry matbter (DMI) ana organic matter (OMI), and digestibility of
thea drv matter (DMD)Y and organic matter (OMOY. and D value. were
caloulated, (0 valoae 9 Ehe amount of oraganic matter digested per
U0 o dry matter dinossted.)

the tinal phase of the vuperiment lasted 13 days, when sheep
were aqain offerwed sd-libhitum whent straw and 200 a C5C. Faeces
tirom  one zheep in each aroup were collected, so that the

digestibility ot the wheat straw/CS5C diet could be calculated.

There was a tendency tor the DMU and OMD to remain the same at
the low and mediom levels of fecedina saltbush leaves and then to
decrease ot the hiaher levels. lhe treatmenl diflferences, howsver,

werbss only sianiticant in the case of the OMD (Table 4.4.1).

Table 4.4.1. Diwestibitity ofF dry and organic matter, 0 value,
daily intakes of dry and organic matter, and daily agains of sheep
of fered diete containina Tour different proportions of saltbush

Teaves and wheat straw.

Proportion FWSE +in total DM]
o so' sign.

Low Medium  High V. high

(0.15)% (0.29) (D 49) (0.69)
Number of observations (n) 4 33 4 33 - -
DHaestibilities (%)
= dry matter 52.4 53.3 48.9 44 .4 4.41 Nns
- oraanic matter 54.7 54.3 50.1 43.3 4.68 *
- D value 48.2 47 .0 42 .2 35.7 3.90 %
Total intakes (g/day)
= ry matter 897 439 836 765 61.2 *x
_ organic mather 785 814 707 631 54.3 A
- dry matter (/Wb 66.8  74.0  63.3  58.2 8.4 ns
- oraanic matter (/"7 58.8  64.0  53.5  48.1 7.2 s
Daily aains (a) 41 10 ~-14 =100 39.8 *

]Residual standard deviation can be used to calculate standard errors for
comparisons of treatments where the n contributing to each mean differs.
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‘Actual proportion of saltbush leaves in the diet.

3One sheep in each ot thaese treatments refused larae amounts of saltbush leaves
and for this reason the data were not dincluded in the analysis (AZR1/ICARDA,
1997) .

There were statisticallvy signiticant differences between the
treatments in terms ot DML and OMI (Table 4.4.1). Definite Trends
were apparent. The total intakes at the low and medium levels of
inclusion of <altbush leaves wore similar  bul decrcased as the

proportion of salibueh lesaves in the total diet increased.

Linear redression analvsis was conducted betwean the
proporilion of zaltbush leaves in the total diet (5) and UMD, OMD,
DML and OM1 (lable 4.4.7). This made it possible to estimate the
digestibilitiez and intakes Tor diets containing wheat straw only
Cand saltbush leaves only. The DMD and OMD ~f the whealt straw wers
hhiah, and conversely, the DMD and OMO of the saltbush leaves low.
The digestibility of straw from the local landrace of wheat has not
vet been determined ot AZRD and there s no information about the
origin of the ztraw. One would expect 7n vive DMD values up to 50
percent . Indeced, the best wheat straw determined by 1CARDA in Syria
reachaed 44 percent (FFLP, 1987). The DMD and OMD values of the
vheat straw used in this experiment are therefore surprisinagly
Baah. Similariy. the DMD and OMLU values of the saltbush lesaves are

Surprisingly Tow.

The decreasinag OMI and digestibility in the total diets as the

proportion of saltbush leaves dncreased s reflected +in  the
decreasing liveweidht gains of the sheep (Table 4.4.2). The sheep
wou ld have been neither gaining nor losing Tiveweiaht at a saltbush
proportion in the total diet of 0.38.
Table 4.4.2. Constants of linear rearessions between dry matter
(OMD) and organic matter (0MD) digestibility of the total diet, and
daily total drv matter (UMl) and oraanic matter (OMI) {intakes, and
the proportion (%) of galtbush leaves in the total diet.

Y a (sE) b (5E) K o RSD 5

.58 0.0274  4.37
.67 0.0091 4.74
/6 0.0015  56.0 6
.85  0.0001 46.8 5

ODM 55.6 (2.55) “14.4 (5.73)
noM 58.5 (2./7) ~19.3 (6.721)
DMI 977.7(32.69) -299.9(73.38)
oMl B869.9(27.31) -338.8¢(61.29)

WN WS
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]These values indicate the estimated values for diets containing no salt-

buzh leaves.
When 5=1, the diet contains 100 percent saltbush leaves (AZRI/ICARDA, 1992).

[t was only possible to get the sheep to eat close to the
highest level of salthush leaves by limiting ihe amount of wheat
straw on otfer. This tindina i3 din marked contrast to an oar)ier
exper iment in which cheep consumed ., without difficulty, 700 o daily
(air-dry basis) of walltbush leaves, even when of tered 400 o daily
ot barley arain or coltonsced cake as well  (Atdiqg-ur-Rehman,
urgpuab b isteed data)y o One possible caplanation tor these conbtrasting
resulbs 4m that . 0 the present sludy. lhe leaves were harvested
Pate o e seasaon, when Fhedir digestibility was low, whereas in
the stody of Atdiqg they were harvested n June.

Frusther stadies  are needed before it can be stated that
s lthuch harvested at the beainning of winter has a feedinag value
bedow the: maintenance requirement of local sheep. It appears,
hovever, that shesp browsing on sattbush late in the season would
aloo need to be fed wheat straw, if the range grazing were poor as

iz usually the case.

5. Seedl-bHirmng multipl-Hicatdicrm
5.1. Seed Production:

Fourwing saitbush +is an excellent seed producer, with seed
matures from October to December. Seed dries on the plant and
allows some flewibility in harvestina. There are about 60,000~
80,000 seeds per kiloaram. Seed is enclosed in bracts, formina four
projected frinaed wings united in a thick body over the seed. AZRI
fras established Varge reserves of fourwing =altbush at itse farm
which are used to collect heaalthy szeed for raising seedlinugs under

nursery conditions.
5.2. Seed Treatment/Removing Seed Wings:

The bracts of the s=eced are reported to contain a chemical
compound known to inhibit germination. It is preferred to dewing
the seed betore sowing either through a hammer mil) or just rubbing
the seed between bricks or sand papers. Another general practice is
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to soak the dewinged seeds in water for 24 hours before sowina
which helps to dissolve anv chemical compound as well as softens

the hard seed coat/testa.

Removing the winas of salthush enharces germination rate and
previonsly was a taborious manual task dnvolvinag rubbing the seed
betwoen & bLrick and o picce of canvas. o accolerate this Process,
an 2lectoically powered dewinasr was constrnctad by otaff of the
Farm Machinery Institute (FMIY &b NARC, lslamabad. 10 is rather
Pibe o Food processor/blender, axcopt Lhal 44 has foros riadid and
blunt zteel bars ot riaght anates 1o cach other that form a cross.
They rotaly gt high speed withiin a steel container. The machine is

row being used at the AZRD nurserv.
5.3. Nursery Seedling Production:

Polvethylens baas of size 8 x 4 dinches (average) are filled
with a mixture of soil ana sand (1:1) and seeds are sown (72-3 seeds
per baa) and walbared daily Lillgermination. About 30-35% seeds arae
reported Lo be ompty (without embrve). The averaae aermination

petcentage o arounsd 20400 theretore, it s advisable to sow 2-3

eds dn the cach polvihene baag. Intact seeds of Tourwing saltbush

do nol guerminals ander Fiseld conditions and can only be raized as
swcd binos  0n o nurseries. this cscems Lo be related Lo the thick
profective seed coat as well as Lo certain chemical inhibitors. The
only possible way 1o agrow this shrub is throuah nursery seedling
production. Gormination bakes place in about 7-10 days +in spring,
summer and car’ty autumn ., In o winter, germination takes place +in
about -4 weols time. 1t is preferred to leave one healthy seeling
pre baa. Seedibinagz attainm a height of about 25-30 ¢m in 4-5 months

time in spring and summner seasons.
6. Tranmnsplamting Seedl-Hirnags
6.1. Time of Planting:

At nursery, seedlinags should be pruned (cut +in half) at 3-4
months age (8-10 inches height) fto encourage lateral shoot growth.
Seedlings are aenerally recommended to be itransplanted at 4-5
months aage. The recommended time of planting seedlings is in winter
~ainfall zeason i.e.. trom late Januwary to the first week of April.
However, planting can be carried out fThroughout the year §f
irrigation is available. Under rainfed conditions, first watering
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of about one bucket (10-15 litres)/plant is recommended at the time
of planting to help plant establish its roots.

6.2. Site Selection for Planting:

Selection of & propar site is essential tor the successfu)
eantablishment of thiz plant. fourwing saltbush 1is best suited to
the  areas willh 250 -300+ mm annual  raintfaltl  in hiahlands  of
Palochisian dncludinag Quetta. Mastung, Muslimbagh, Pighin, 049la
saitil bah, Loralai ete. L can successtully be estabiishad on
Tallow, land marginal fTor cullivation as well as on aravellv Tans
havinag deep soilaz and lass competition from local species. The
whrub seedlinas are very intolerant of competiiion from arasses and

Tocal snrubs Vike Ar-temisisz and Heloxvilon spp. ete.
6.3. Planting Methods:

Fourwinag saltbush can be planted in pits (1.5 ft deep and 1.5
tt wide) to collect and store rain water. It can also be planted in
ripped 1ines made by the tractor with less cost of digaing pits.
For fourwina saltbush forage reserves, the plant to plant distance
strould be 2 » 7 wm. but the plant spacina could he charmaed according
to the type of plantinag. Yor example, it planted as intercropping
with the wheat, the plant Lo plant distance should be 1 » 1 m and
row to rrow distance should be 4 < 4 m. Similarly it planted along
bunds ot <cropped areas, the plant to plant distance should be 1 x

I m which could also zerve asz a hedae against wind erosion.

T . Techmnology Trranmnsfer
7.1. Dissemination of technology through Productivity Enhancement
Programme:

Durdng 1992, &an amount of Rz, 1.5 million was allocated
throuah Productivity Enhancement programme (PEP) of Pakistan
Aaricultural Research Council (PARC) to ewpand the existing
fourwing saltbush nursery at AZRL, and start planting the shrub on
tarmaers tislds as  demonstration plots onm maraqinal land. The
pProaramme was started in fRange Section of AZRI on Ist January,

1993 with the following ob jectives:

= to increase fourwing saltbush seedling production under
nursery conditions
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- to plant fourwing saltbush seedlings on farmet's fields as

forage reserves

- to disseminate this technoloay among farmers throuah farmers
field days, trainina workshops and collaboration with
provincial ltivestock and fForest Departments ana NGOs

involved in rranace/foraage improvement work +in Balochistan.

During the first vear of the project, the followirna jobs were
carried out for disseminaling the saltbush technoloay amonga tarmers

ot hiahland Balochistan:

7.1.1. Nursery Seedling Production

As already mentionad, the capacity of the foradge shrub nursery
at AZRT to hold seedtinas was about 25,000 seedlings ti11 December
1992, but the muoseryv expansion work at AZR] was started Hin
Januaryv. 1993 and by Lhe end of April 1993, the imitial taraet of
200,000 secdlinas was achieved. Eftorts are also being made to
convinee provineial Uivestock and Forest departments as well as
NGO = Tib e GRS and varions FAO and ADB projocts to establish thedir
own nursoeries cin order bo meet the demand of fourwimag saltbush

seedlinas .

Seedlings  of other promising Atriplex species like A,
lentitormis, A. amnicola and A. mwmmeles1s and Salsala vermiculats
are also being multiplied at AZRI nurseries 1o evaluate thedir

pertormance under field conditions.
7.1.2. Site Selection/Transplanting Seedlings at Farmers Fields

The on-farm testing of & technology with the full involvement
of farmers puts the lLechnology te its greatest test, since, if 4t
is not adopiled by fTarmers, then the preceding research is of little
value. This is especially the case in developing countrizs where
the rescarch resources of national proarams are desperately short.
For this roason, AZR] started establishing saltbush forage reserves
under MART/AZER project in 1988 at zarchi and Kovak. 1n 1990, 4t
planted saltbosh in the buffer zones of its water~harvesting
trials, and, in 1991, started inter-cropping studies ai two sites
in Spezand. A rnew site, at Mianagundi near Hazarganji Chiltan
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national Park, was added in 1992.

Under PEP ., fourwinag =altbush planting campaian was started -+in
January, 1993 ot variouws farmers fields around OQuetta and more
sites were added later around Pishin, Mus)imBaah, Oila Saifullah,
lLoralai, Rarkbian, Kalat, Eovval, Karak {Mastong) AP €as i
collaboration withh the ADB | ivestock Extension Frojsct. NGO's 1ike
BRI, PAQ Inter rewional Upland Conserval ion 'r o ject . Kanak Valley,
Mastuna, EC timanced project on livestock development and FAO/UNDP
Intearated Range and Livestock Projects being operational Hdn

Falochistarn.

The  ceedlinas are being transplanted in various patlerns
depending upon the consent and demand of the collaboratina farmers.
The various treatments are, Ix1 m spacing betweern plant to plant
alona bunds of cultivatbted area in the formn of hedoae, in Ix4 m
spacing  arrandements with plant to plant distance of 1wl m and row
to row distanca ot 44 m. This spacing was wsed in order to allow
enoual apace bebweon rows o thal the Tarmer can plant cereal or
any other truit o veagotable crop lTike water melon or wheat elc. in
Beztween the rows. tThe Toraae roserves were also ostab lizshed as
block plantation ot tourwing saltbush with ?2x2 m plant to plant
distance . lhe delail of fourwinag saltbush scedlings transplanted
under PLP project at varions locations in highland Balochistan is

aiven in table 7.1.1.

Table. 7.1.1. Sites planted with fourwing saltbush seedlings ti11 March,
1894
Name of Site Area planted Planting Time No. of
(acres) Plants

1.50 February, 1993 13800

e et e e e 1

Nohesar Rindozeadi (AZR[)
KA19 Pir wali (AZRD)! 0.50 Mar-ch 500
Sinjdi /Alkhbarg (AZRI)] 8.00 March/ApriT 8000
Pishin (LED)? 0.25 April 300

Sare Gur Gai (LED) 2.00 March/August 1500

Pan jpai (BRSP)° 0.25 July 400



Mus 1im Bagh (BRSP)3

Oila Saifullalh (LED)

Kuch lak (1EDY?

Michari, Pdndaran(BRSP)S

(Disti. Kalat)

Kanalk valley (FAO)4

S jdi A hbarg (AZRI)‘
Habib Zai (Pishin) (LED)?
AZRT, Ouetta (AZRI)'
Kalat (BRSP)

Barkhan (BRSP)

Fan joati (BRSP)3
Kanalk, Mastung (FAO)4
Hyderzai, Fishin (LED)2

Sanjavi, Dukli, Kohlu,

Barkhenr and Lotralai (LED)Z

Kuch lal:, Cupsi by (Ltﬁ)z

l

Sar-iab, Ouetta (LED)

Sara GurGai, Quetta (LFD)2

MianGund-i, Quetta (A?RI)I

Hazargan i1, Quetta (AZRI)]

i la Saifullah (LED)?

Oila Saifullah (LED)

small plot July

small plot  July
small plot  July

0.25 August
2.00 September
2.00 October
0.50 November-
2.00 November
0.50 Decenber
0.50 December
0.50 January, 94
2.0 January
0.50 February
4.0 February
1.00 February
1.00 fFebruary
1.00 February
1.00 February
1.00 March
2.00 Mar-ch
2.00 March

34

1500
2000
400
1000
400

500
400
2000

330

3900
1400
1000
1000
2000
2000
2500

2000
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0ila Saifullah (LED) 2.30 March 2300

Mus limbagh (D) 2.50 March 2500
Mus T imbaah (LED)? 2.00 March 2000

Saraguraai (LED)? 0.50 March 400

1

Kovak (Kalat) (AZRI) 2.00 March 2000

LEGEND :

1= Ardid Zone Rezearch Institute

2= ADB Livestock Production Extension Project

3= Balochistan Fural Suppoct Progeammes

4= FAO Intor-reaional Upland Conservation Project:Kanak valley, Mastung
= PAD Irdearated Ranae & Watershed Management Project, Balochistan

7.1.3. Collaboration with the agencies/departments

In order 1o eifectively transfer fourwing saltbush technology
amona tarmer= of highland Balochistan, necessary collaboration was
started among AZRD and provincial forest and | ivestock Departments
as  well  as various NGOs  working on  foraage/fodder crops in
Balochistan., Ftor this purpose, a training workshop on "seedling
production and plantina techrnigques of fourwing saltbush" was
organized durina May, 1993 in which 17 workers/field officers
participated from Aaric. twxtension/torest Deptt./ADB Livestock
Lxtansion Project as well as NGOs like Balochistan Rurral Support
Programme (BRSP)Y  and Metrcy  Corps  International (MCI). The
participants were agiven hand-on training in seedling production
techniques  and  wereo taken to vardicus sites where AZR]  has
2sbab lished fourwing saltbush torade reserves on various farmers
Thields. Collaboration was also started wilth " lrter Recaional
participatory Upland Conservation and Development Project-Kanal
valleyv, bBalochistan” feor planting fourwing saltbush on marainal
lands with o ftarming system approach. The campaian of Flanting
tourwing saltbush as lorage reserves was also strengthened with the
collaberation of Livestock production Extension (ADB project) which
have deve loped severa nuc e stations for estab lishing
demonstration plots in about 15 districts and tehsils of highland



























