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MART/AZR PROJECT RESEARCH REPORTS

This re-eacch report series is issued by the Management
of Agricultural Research and Technology Project/Arid Zone
Research Component (MART/AZR). This project 1s sponsored
financially by the Missicn to Pakistan of the United States
Agency for International Dewvelopment (USAID).

The project centract is implemented by the
Internaticonzsl Center for Agricultural Research in  the Dry
Areas (ICARDA) at  the Pakistan Agricultural Research
Council’s Arid Zone Res=arch Institute (AZIRI).

This Institute has responsibility for undertaking
drvland agricultural reszarch in all provinces in Pakistan
through its headquarters in Quetta. Baluchistan and its sub-
stations at D.I. Khan (NWFF), Umerkot (3ind) and Bahawalpur

{Punijab)

This series of research repcorts cutlines the joint
research findings of the MART/AZR Proiject and AZRI. It
will encompass a broad range of subijects within the sphere
of dryland agricultural research and is aimed at
researchers. . extensicon workers and agricultural policy-
makers concerned with the development of the resource-poor,
arid areas cof West Asia and North Africa.

Libraries., individuals and institutions may obtain
single copies of this research repcrt series free of charge
and may requast that their names be placed on a mailing list
for periodic rotifications of published papers by writing to
ICARDA Office., P.0O. Box 362. Quetta, Fakistan.
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AZRI RESEARCH PLANS FOR SEAGON 1990-91

INTRODUCTTON

The Arid Zope Resanrcol Institate of The Pakistan
Agricnltoval reseseoh Toaneeil (PARTY wans set up to take

responsibility for thrse maicyr areas ~f TARD = naticnal
regearals mandate, nanesly:

a) te identify and address the problems asscciated with
the agri-ultural development of the arid aresas of Fakistan,
vhere the potential for irrigation is either non-existent or
undeveloped. by creating an effective research capability:

b) to investigate and quantify the present technical
constraints to agricultural productivity in these dry areas,
in order to develop and test apprepriate innovations
designed to overcome these constraints,

c) to consider the econcmic and scocial acceptability of
possible technological improvements, and to develop suitable
methods for rapid and effective diszsemination c¢f new
agricultural information.

The attainment of these cobizctives should be pursued within
the context of maintaining the s=lf-sustainability of
biclogical svstems, and should not increacse the risks of
further degradation of fraglle environments.

The MART./AZR proiject was established by FARC at AZRI in late
1985 under funding by USAID and has been implemented by
JCARDA. with the invclvement of Colorado State University.
The obiectives of the projzat are to assist in the
development and stirengthening of the research capacity of
AZRI. and to help in the initiation and execution of a
research program in dryland agriculture.

Technical results of the previous four seasons work in
upland Balochistan have been published in Research Reports
Nos. 1-61. A full list is attached in Appendix 3.
Individual reports can also be requested from the
AZRI/ICARDA office, PO Box 362, Quetta.

season is the joint
s, and is the fifth
tairt of MART/AZR’s

This research plan for the 1990-91
product of AZRI and ICARDA scientist
annual worlkplan document since the s
assistance to AZRI.

AZRI is currently organised into five main groups, which
have each contributed separate sections to this report.
However. it must be emphasised that the research is carried
out in a multidisciplinary fashion. and thus the three
expatriate advisers ss well as most local scientists are
involved in more than one group., as shown in Table 1.

BEST AVAILABLE DOCUMENT



TABLE 1

DISCIPLINARY GROUPS. AND CONTRIBUTING SCIENTISTS AND THEIR
ORGANIZATIONS IN 1990/91.

Bahawalpur, Funjab

] \ ] ]
' DISCIFLINARY ' CONTRIBUTING ' ORGANISATIONS |
' GROUPS COSCIENTIATS ' :
b e e e e e o e e e e e 1 = e = - o e = m am oSS e Ss e RS em o m e S ]
! Range Management ' Ghulam Aktar ' AZRI/PARC H
' ' E.F. Thomson ! ICARDA '
' ¢ ALY, Allan ' ICARDA !
[} [ i [}
' Livestock research ; Shahid Rafig ; AZRI /PARC H
! ' E.F. Thomson ' ICARDA H
E ! ! :
' Germplasm evaluation! B. Roidar [Khan ' AZRI/PARC !
' ' Asghar Ali ' AZRI/PARC H
: ' J.D.H. Leatinge ' ICARDA '
' ' A.Y. Allan ! ICARDA )
1 1 [} \
! ! E :
! Agronomy research ! Hassan Raza ' AZRI/FARC '
H ' A.Y. Allan i+ ICARDA H
s » e e
! Agricultural econs/ | Farid Sabir } AZRI/PARC '
! Farming systems v A. Redriguez » ICARDA '
E______"_,___”__"-____?___~____-___m________? ___________________ ;
' AZRI Exptl. Station.! Yar Mohammad Memon | AZRI/PARC '
! Umerkot, 3ind ; ! H
' ‘ H , '
' AZRI Exptl. Station.| Ruhal Amin ' AZRI/PARC 3
' D.I. Khan, NWFP ' ' '
] [} ] ]
s s s s
' AZRI Exptl. Staticn.! Mushtaq Ahmad ' AZRI/PARC !



Since 1985. AZRI thas implemented its research program in an
interdisciplinary, integrated manner, using an overall
svstems approach, and this pelicy will continue in the 13930~
{1 eaperimental vear with all AZRI research groups operating
in a cellaberative manner. However., in this document, for
purposes of clarity of presantation. the institutse’s
research program has been subdivided inte its four principal
disciplinary sub-divisions: Range-livestock management.
germplazm evaluaticn., agroncemy and agricultural economics.
In contrast to previous vears, owing to acute senior staff
shortages. the responsibilities of the agricultural
extension and communication raseav:h group hiave had to be
absorbed by the four cther major research groups. This
development is to be regretted at a time when AZRI
technological interventions are starting to come on stream.

The experimental program Jdescribed is in ac-ordance with the
strategic research emphasic outlined in AZRT's strategice
research plan which has been published as MART/AZR Research
Report 23 (1238). A summary of the proposed experimental
program is cshown in Appondiz 1.

RANGE-LIVESTOCK MANAGFMENT RESEARCH GROUP

RANGE REGEARCH

Introduction

The Range Eesearch Group of the Arid Zone Research Institute
was created in late 1935, Since that time the Range
Research Group has established two rescarch stations: one
at Tomagh in Loralai district and one at Zarchi in Kalat
distriect to study the responses of range vegetation and
animal performance to different grazing and livestock

management practices. Each site was chosen as belng
representative of one of the principal range vegetation
types in highland Ralochistan. Research activities
included:

-Determining range grazing potentials.

-Identification and introduction of potential species
of grass, legumes and shrubs for establishing forage
resaerves.

-Improvement of range areas through scil and water
congervation practices and through improved range
rehabilitation technigues.

Previous results from these experiments have heen reported
in MART/AZR Research Reports Nos. 22 and 44, in and 1CARDA
Research Reports 127, 138 and 158. The locations of
Tomagh. Zarchi and cther experimental sites are shown in
Figure 1.
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FIGULE 1. MART/AZR PROJECT EXPERIMENTAL SITES IN
BALUCHISTAN PROVINCE, PAKISTAN
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Experimental plans

1. Range Vegetaticn Survey Priority Rating 1

Frablem statement: Very little quantified information is
available on the current status and historical changes in
prlant population. compositlon and forage production of the
rangelands of BRalochistan. This information is a pre-
requisite for the design of range and livestock management
experimental trials.

The line intercept method is being used to record various
parameters such as plant cover. composition. density and
frequency. Aspect and topcgraphic factors are also being
taken into consideration. The study is being carried out
over three seasons of the vear autumn. spring and summer and
is currently two-thirds completed. The study is being
performed at both Zarchi and Tomagh.

2 Establishment of fourwing saltbush (Atriplex canesgens)

<o

on rangelands with land treatments to improve moisture
storage (Priority Rating 1).

Problem statement: Fourwing saltbush is a new introduction
to Balochistan. as such can small scale water harvesting
land treatments help in its establishment and persistency?
The species was planted into range grassland at Tomagh in
1987. Fifty percent of the seedlings were founld to be
surviving at the end of first year., while in 1990 ninety
percent of those surviving plants are persisting. Can
water harvesting techniques improve the percentage of
initial survivors and their persistency?

Four land treatments ave being tested at three sites:
Tomagh., Zarchi and Mastung. All treatments employ "micro-
catchment” practices because they are designed tc trap
runoff in small areas widely distributed over rangeland
surfaces. Two treatments are applied with hand teols:
sauncer-shaped catclhments two meters in diameter. and v-
shaped catohments with two metor wings set at right angles,
The other twe treatments are applied by tractor power:
contour furrows made with plows. and contour ripping.

Each treatment covers an area of approximately 1/8 ha at
each site. Ninety six seedlings have been planted in each
treatment and a total of 384 seedlings in the entire study.
The study has been laid out in a randcmized complete block
design with four replications. Seedlings of uniform size
and age have been planted in the study according to
following spacing scheme:
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{a) Saucer catchments NTenter of saucer
{b) V-shaped catchments Center of V, inside.
50 cm from intersection

of wings

{c) Furrows Bottom of furrow, 2 m
apart

(d) Ripping In ripped line., 2 m
apart

Only one irrigation was provided at the time of planting
with 15 liters of water per plant. Data on survival and
growth rate are being recorded on a monthly basis while
biomass of plants in different treatment will be recorded on
annual basis. The experiment is expected to last for three

vears until 1992.

3. The Effects of fertilizer., spacing and land treatment
on the growth of fourwing saltbush under rainfed conditions.

(Priority Rating 2).

Prcblem statement: Neo quantitative intfeormation exists for
the basic agronomic management of fourwing saltbush in
Balochistan. Plant density and peossible henefits of
responses ta fertilizer. parvticularly animal manure,
requires investigation if growth of forage reserve blocks of
this shrub are to be as productive as prossible.

The study will be laid out in a randemized complete bleck
design with 12 treatments and two replications. These
treatments are based on the interacticons of three fertilizer
levels, two spacings and two land treatments:

Fertilizer ' Manure., N and P fertilizer, No fertilizer
Plant spacings : 2.5 m, 2 m
Land Treatments: Saucer-shape, Y-shape

Each replication will cover an area of 1564 m2 and each
treatment an area of 100 m2 leaving 2 m distance in between
each treatment. One vear old seedlings of uniform size of
Fourwing saltbush will be planteéed in the study. A total
number of 316 seedlings will be required for each
replication and 632 plants for the entire study area at each
site. In treatments having 2.5 m plant to plant spacing.
25 seedlings per treatment will be planted while in
treatments having 2 m distance 36 plants will b2 planted.

Considering cne bag of Nitrophos fertilizer (23-23-0)
weighing 50 kg will be applied to one hezxtare, 31 g2 of
fertilizer per plant will be used in those treatments which
will have a plant to plant spacing of 2.5 m. While 20 g of
fertilizer per plant will be used for treatments having a
plant to plant spacing of 2 m. In case of sheep manure,
using 1 t/ha as a standard dressing, 0.63 kg/plant of sheep
manure will he used for treatments having plant to plant



spacing of 2.5 m while 0.4 kg/plant will be used for
treatments having 2 m plant spacing. Fertilizer will be
applied only at the time of planting by mixing it thoroughly
in the planting hole. Similarly only one irrigation (15
liters/plant) will be provided at the time of planting.

Data on plant height and crown diametzr will be recorded on
a monthly tasis, vhile the biomass of plante in each
treatment will be recorded at the end of the study. The
experiment will bhe planted at three locations AZRI farm,
Zarchi and Tomagzh and is expected to last three years till

1992.

4. Evaluation of Different Cocl Seascon Grase Species
(Priority Rating 3).

Problem Statement: The productivity of the natural range
vegetation, especially in the drier shrub dominated ranges
such as at Zarchi. is very low. One prossitble option for
increasing the productivity of these rangelands is to
identify new grass species for pessible introduction on a
large scale. Finding suitably adapted species requires an
initial evaluation cof available germplasm. This
experiment. which was started in 1989, continues the
evaluation of a wide range of introduced grasses over a
range of environments.

Ten cool season grass specles of exotic origin were sown at
two different locations: Mastung and Tomagh during February,
1989, The study was laid out in a randomized complete
block design with four replications. Seed of =ach speciles
was sown iv 13 m long lines with a line to line spacing of
30 cm. A total of five lines of each species/variety was
sown in each replication. Data regarding forage production
of all these species were collected during Fall, 1989. The
experiment was repeated in 1990 at three lovcations: Quetta,
Mastung and Tomagh The speciles/varisties included in the

study are:

Western wheatgrass ov Arriba

Crested wheatgrass cv Ephrain

Crested wheatgrass cv Hycrest

Russian wildrye cv VNS

Thickspike wheatgrass ov Critona

Indian ricegrass cv Paloma 2
Crested wheatgrass cv Nordon R
Siberian wheatgrass
Intermediate wheatgrass

Tall wheatgrass (Jose)

QWO d WM~

—



It is planned to investigate the ccmparative evaluation cf
these species on the basis of first vear forage vield,
second yvear forage vield and third year forage yield.
Continunus observation over a three vear period will enable
us to assess the vigor and regrowth potential of the
introduced species under natural conditions.

Conclusions

With the current level of staffing in the research group - 1
SS0 and 1 50, it is likely that only experiments with
priority ratings 1 and 2 will be achieved. As this implies
abandonment of grass introduction trials after two vears
research investment, the need feor further strengthening of
the numbers of staff in this group 1s manifest. The
further possibkbility that the £80 greoup leader will be
leaving for longterm training makes further staff
recruitment tc the range group an AZRI priority.

LIVESTOCK RESEARCH

Introduction

The production of small ruminants is the major dryland
agricultural activity in Balochistan. Numbers have
increased substantially since 1955, at a rate of
approximately 7% a yvear., to give a present estimate cof
around 18 M head. This represents 40-50% ¢f all the small
ruminants in Pakistan and is thus potentially s major
contributor to the gross agricultural product of Pakistan,
Howaver., offtake from the small ruminants in Balochistan is
only a fracticn of its potential as most animals are badly
undernourished and parasitized. AZRI’s research program
which has been operating over the last five vears has
demonstrated that improvements in productivity from
prophylactic health care and periodic winter feed
supplementation can have a substantial impacst on animal
productivity. Progress in this experimental work has been
documented in MART/AZR Research Reports Nos. 13, 16, 18, 27,

37, 58 and 589.

Germplasm plans

1. The impact of protein and energy feed supplementation
on the performance of range-fed sheep and goats (Priority

Rating 1).

Problem Statement: The research programme on winter
supplementation of sheep has been underway for the last 2-3
years and hasz shown very encouraging results. Significant
improvements in productivity have resulted with this
nutritional management during winter. One important
objective of the study planned for 1990-91 is to have an
additional year’'s data from hoth the stations to allow



comparisons to be made across locations, Another important
objective is the refinement of the type and amounts of
supplements to be fed during forage deficit periods to
enable the develcpment of cost effective technolcegy.
Additionally., goats will be Involved in the study to broaden
the scope of research findings to both the major small
ruminant species,

The study will be conducted at the Zarchi and Tomagh Range-
Livestock Eescarch Stations during wi.ter 1990 and will
start in the autumn tc coincide with the breeding seascon for
sheep and goats. Six groups of sheep and goats (three groups
of each species) will be invelved in the study and twe kinds
of supplemental feeds will be provided during the breeding
and lambing periods only. LLast ycars results have shown
that continuation of supplementation after breeding is of
little advantage. The first grcup of each species will be
maintained on range grazing alone. The second aroup will be
fed a supplemental ration composed of mainly cottonseed
cake, barley and wheat bran when the animals return from
grazing in the afterncon. Whereas the third group will be
provided urea-molasses block licks in addition to grazing.

The performance of each group in terms of body weight
changes, conception & lambing rates, wool production. lamb
birth & weaning weights, lamb growth vate and. aborticns &
mortality will he monitored.

2. Mutritive evaluaticon of fourwing saltbush in growth.
digestibility, nitrogen & ensrgy metabolism studies on sheep

(Priority Rating 1).

Problem Statement: Research work on the nuatritive
evaluation of fourwing saltbush has shown that this shrub
has potential as a winter forage and the proposed study is a
further in depth investigation of thies question. It will
determine what additicnal nutrient supplements are required
to make fourwing saltbucsh a better livestock ration for use
in winter. Besezarch work at AZEI and Tomagh on the
nutritive evaluation of fourwing saltbush has shown that the
animals can survive on this shrub and that the protein
digestibility of this forage is comparable to other
conventional feeds. However its fiber is less digestitle.

Twenty four lambs of 4-5 months of age will be used to study
three experimental rations at the animzal nutriticon unit at
Quetta. Ration A will he composed of pure fourwing
saltbush. FEation B will be comprised of fourwing saltbush
and barley grain and ration C will he a mixture of fourwing
saltbush and cottonseed cake. Fourwing saltbush is being
harvested for this purpose from Mastung, Tomagh and AZRI

Quetta.
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3. Nutritive avaluzation of cultivated forages (Vicia and
Barley species) in sheep under pen-fed conditions (Priority

Rating 2).

Froblem Statement: AZREI reszearchers are currently loocking
for cer=al and lefsuminous drvland forage crops with

promising yields and nutritive value. In 31988-89 a grazing
trial with sheep was conducted at AZRI that involved exotic
and native VYicia and barley specics. The animals grazing

these forazes were able to maintain their body welghts and
indicated gcod intake levels after adaptation to these
forages. In 1950-91 the proposed astudy is planned to
determine palatability, intake, digestibility and nitrogen
balance of lambs under pen-fed.conditions at AZRI Quetta.

Eight plots (4 2 30 m) of each of the three forage species
(Vicia dasycarpa. Arabile Abiad and local barley) were grown
in 1989-90 at AZRI farm. Guetta. Fifty percent of each plot
was harvested in late March at the flowering/heading stage
and 50% will be narvested at the maturity stage. Air
dried forage hay will be =1 to six groups of she=p to study
and compars the putritive value of thase Forapes at twoe

stages o maturity.

4. Iy wvive digestibalitye of native ood cuctic grasses,
shrubs and other rang: forame plant: (Priority Rating 3).
Froblem Statement:  Rangs and orop f’:EF%: vary not o only in
thelr nutritive walwz. a@s m~1uu1~J Ly ohismmical analysis in
the lzb. but =zlec in their intake and jldeetlbllity values
by animals. Thiz =study iz propos=s to examin:s the
divestibility of range forages as well as field grown
forages cithevr commonly or sxpsrimentally grown in
Balochistan (lucerns. sorghum, barley and vetch hay).

Forage samples will be digested by zheep and then collected
through use of the nyvlen bag technique in rumen-fistulated
sheep at the Animal Nutrition Research Unit., AZRI. Quetta.

5. Effect of parasites and diseaszes on offal from sheep
and Goats marketed in Quetta and ite environs (Priority
Rating 4).

Problem Statement: Parasitic., bacterizl and viral diseases
are a big threat to the productivity of sheep and goats in
Balochistan. Research at AZRI has shown that more than 80%
of sheep in flocks in highland Balochistan were infected
with internal parasites. This study would be a follow up
to this survey work to determine the impact of parasitism
and diseasc on directly marketable products.

BEST AVAILABLE DOCUMENT
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Liver. lung. heart. Lkidney. spleasn., intestine and blood
samples will be ceollected from the Quetta glaughter house
for examination. Tigsue slides will be prepared in the lab
and damage to the organs will be assessed by visual and
microscoplec examnination.

Conclusions

Manpower is likely to he a maicr con.traint to the work of
the livestock section at AZRI in 19320-91. With the likely
departure of Mr. Atiq for longterm training this will leave
only one 530 and one 50 in the group. Towards the end of
the veanr Dr. Wahid will be expected to return from longterm
training at Oregon Btate University. However, only

priority rating one experiments can bes guaranteed to be
completed. Experiments with priority ratings 2 and 3 can
probably be achieved if extra =cientific manpowey is
recruited. Experiments with priority rating 4 require the
recruitment of za scientific officer with veterinary
gualifications. Though this experimental rating is low,
the absence of good veterinary support at AZRI currently
undermines the entire range and livestock group experimental
program. Action in recruitment in now urgently required.

GERMPLASM EVALUATION GROUP

Introduction

The Germplasm Evaluation Greoup at AZRI has been werking in
conjunction with ICARDA on cereals since 1980 and on legumes
since 1884-8%. However, only since 1985 has this
collaboration received priorityv attention from ICARDA.
Progress to date iz repeorted in the following MART/AZR
Researclhh Reports 17. 21. 29. 32, 36. 46, 49 and 56.

Of necessity. germplzasm evaluation needs to be a continuous
process attempting to "keep ahead” of biotic stresses and to
reduce producticn risks in the face of the prevailing, harsh
environmental conditions.

The research group has twe broad cbijectives:

1. To select improved. diseass resistant crop genotypes
suitable for growth under non-irrvisated conditions in order
to diversify the wheat mono-cropping system currently being
practiced in highland Balochistan:

2 To investigate and evaluate the potential for increased

o .

livestock feed production from the intrcducticn of forage
crops. and from additional crop residues from food or dual-

purpose <Crops.
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Experimental plans

A) Annual Jown Forage Legumes

Problem Statement: In Balochiztan supplies of animal feed
fall far short of demand owing to excessive animal numbers
and severe overgrasing of natural range vegetation. Thus,
the potential preductivity of small ruminants is severely
constrained. AVRI research has demonstrated that small
amounts of balanced f2ed supplement can improve potential
animal offtake considerably. As there 1is at present no
forazae legame species grown in highland Balochistan under
dryland conditions the introduction of adapted annual sown
forage legumes could be of considerable importance te local

farming systems.

Current program output:

At the end of the current season (1982-930) promotions from
the V. villosa and V. sativa vield trials are being put
forward tc the agronomy group. Derending on seed
availability, this will ccocnsist of 4-8 lines.

Core Program (Priority Rating 1): FLYT - HG 1990/91.

Ongoing forage legsume yvield trials (FLYT - HG 90/91) with
approximatzly 40 entries will be planted at three locations
Mehtar. FKan Mehtarzai and Agric. Res. Instit. (ARI) Sariab
in late autumn. The trials will consist principally of
selections from the previous two years multiple site yield
trials and promotions from observation nurseries. The
dominant species will be Vicia villosa but some sativa
material will also be included. The current improved check
V, villesa ssp. dasycarpa Acc. 683 will be replaced by the
outstanding line in the 1987-90 V, wvillosa vield trial
series. Trials will employ standard RCB designs with three

replications.

Some promising lines (less than 10) with enhanced cold
tolerance are requested from ICARDA FPFLP for this trial to
try to provide further species diversification. This could
include villosa lines with improved seed setting
characteristics. If seed is available for non-shattering
vetch and V. amphicarpa this would be appreciated. If
insufficient seed for yield trials can be spared these lines
could be included in the FLON 1890-91.

Core Program (Priority Rating 2): FLON - HG

A forage legume observation nursery (FLON - HG 90/91) will
be planted. this will consist largely of lines in the 1989-
90 trial which have not vet been fully exposed to cold
conditivons cwing to the relative mildness of the 19882
winter. Some additional lines (10-20) could be included at
the discreticon of FPFLI.



Additional Frogram (Priority Rating 3): FLSSYT - HG

To date (1985-89) results of the spring sowing of forage
legumes have been disappeinting. Yields of forage are
generally low and seed yields consistently poor. However,
as spring planting continues to be the only option for
farmers a continuing search for short maturity forage
material is needed.

A new series of short maturity lines and species 1is

requested from PFLE. These should have cold tolerance at
the seedling s=tage and an ability to set seed rapidly in a
terminal drought. Perhaps a wider range of species than

previousgly could be ornsidered by ICARDA, incorpcrating
unimproved GRU material. as the vicld potential does not
have to be very high.

B) Lentil

Freblem Statement:  AZRI surveys have indicated that
although only very small areas of lentil are actually grown

in Balochistan. wonsumpticon is widespread and quite
sustainead. A possible reason for this low level of

production is the ultra-small seed size of the local
landrace. which attracts little market demand: &s consumers
prefer larger grains which make cleaning in the kitchen a
less time-consuming process. Urban demand in Quetta is
currently being met by imports frcem Turkey. An oprortunity
thus exists for AZRI to satisfy a local demand by providing
an adapted, cold telerant lentil cultivar with large seeds.

Current program cutput:

Following seed bulking this season. sufficient seed supplies
of recommended lines ILL 5865 and ILL 5677 are available for
agronomic testing. These linesz will also supercede the
local landrace as the improved control lines in subsequent
nurseries and vield trials. The seed size of these two
selected lines., though twice that of the local landrace,
remain in the microsperma class. Efforts to find further
adapted macrosperma lines will be emphasized.

Core program (Priority Rating 2): LYT - HG 90/91

This trial will be winter planted at three locations
Loralai. Kan Mehtarzai and Sariab as RCB designs with three
replications. It will consist of approximately 20-25
entries.

One additional yield trial will be planted at Sariab only,
subject to s=ed availability. consisting of FLIP selected
large-seeded lines with genetic backgrounds from the
highlands. This should not exceed twenty entries.
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\dditional program (Priority Rating 3): LYT - LR 90/91

Little progress to date has been made in the search for a
short seascn., drought tolerant lentil suitable for spring
planting. ICARDA iz reguested to =supply two sets of a
vield trial specifically of short duration material. This
will be planted at Kan Mehtarzai and Sariab. This trial

should not include more than 24 entries.

Observation nursery material of lentil will not be planted
as these produce insuificient seed for rapid promotion to
vield trials.

C) Barley

Problem Statement: The dry environment of highland
Balochistan would seem to favour the production of barley
over wheat. However. farmers continue to grow wheat almost
exclusively for food security reasons. With the major
deficit in animal feed currently being experienced by
ruminant producers in Bulochistan. greater barley production
would enabla farmers to supplement the diets of their flocks
and thus increase animal pr~ductivity by a considerabls
amount. What is required is a ccld tclerant barley variety
which is at least 25% more productive than wheat especially
in dry vears. with resistance to y=llocw rust: and as we
have observed this season some resistance to barley yellow

dwarf virus iz also needed.
Current program output:

Promotions were made in the previous season and their
effectiveness in agronomy trials needs assessment prior to
further promoticns which are expected for the 1091-92
season.

Core Program (Priority Rating 1): BYT - HG 90/91

The ICARDA barley yvield trial for high altitude areas (BYT -
HA 1990/91) will be planted with AZRI selected material from
previous seasons in a winter planted yield trial at Sariab,
Kan Mehtarzai and Loralai. This will consist of 40-50
entries and will form AZRI's BYT- HG 90/91 nursery. It
will be planted in an RCB design with three replications.
Disease resistant., cold tolerant. long duration material is
the desired ecotvpe from theses trials. A range of material
is requested to include both landraces and "improved" lines
Wwith an emphasis on their ability to withstand cocld and to
avoid premature heading when planted in late autumn.
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Core program (Priority Rating 2): BON - HG 90/91

ICARDA is requested to send their BON - HA 1990/91 which
will be amalgamated with AZRI selections and planted at the
three locations in which the yield trial will be planted.
This will form AZRI’s nursery BEON- HG 30/91.

Additional program (Priority Rating 3): BYT - LR

There i= z need for alternative barley material of short
duratieon with enhanced drought tolerance and resistance to
vellow rust. Saeveral promotions have been made in previous
seasons hbut thls research needs to continue as drought

tolerance needs to be improved. This yield trial is
requested from TCARDA and will b= planted at two locations
in spring (Sariab and Kalat). Some AZR] selections may be
added to provide 30-40 entries. Ne observation nursery

will be planted.
D) Breadwheat

Problem statement: Brealwheat is the principal crop grown
under dryland conditicons in Balochlstan. It is largely
grown undel a low input subsistence system. The only well
adapted variety is the local landrace which is a winter typs
of long maturity. Under normal conditicns this cultivar is
quite productive of both grain and straw and has sufficient
flexibility to make grain in most seasons in which
sufficient summer rainfall occurs to allow pre-winter crop
emergence. This variety has twc maicr prceblems: it is
extremely sensitive to rust disesases whizh in wet vears are
capable of devastating the crop: and its long maturity
period is unsuitable for spring sowing conditions. As a
result AZRI's research efforts are geared towards finding an
improved breadwheat cultivar that would be suitable for
winter planting and which is resistant to the local strain
of vellow rust. In addition. it is loosking for suitable
cultivars for use in spring planting that have short
maturity periods. and improved resistance to heat and
drought stresses dur ing grain filling.

Current Program Output:

It is likely that there will be one promotion to agronomy
trials from the winter wheat maturity group and several

lines from the spring wheat group (maximum 5). This
remains dependent on the final disease sensitivity scoring
which will not be completed until closer to harvest.

The 1989-90 season is the first since 1982-833 in which rust
diseases have been observed and thus will be extremely
important for sareening purposes.
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Core Program (Priority Rating 1): BWYT - HG and BWON - HG

ICARDA is requested to supply three sets of their BWYT - HA
and BWON - HA 90/91. these will be amalgamated with AZRI
winter planted selections from yileld trials and observation
nurseries to give a yield trial with approximately 30
entries and an expanded observation nursery. These will
then form AZRI's BWYT -HG and BWON -HG. These trials will
be planted in late autumn at 3Sariab. Kan Mehtarzal and
Loralai in randcmized complete blocks with three

replications.
Additional program (Priority Rating 3): BWYT - LR

AZRI has presently quite a large number of lines potentially

suitable for spring planting. As such the search for new
material has a lower priority rating than it would otherwise
merit. JCARDA is requested to send two coples of its BWYT-

LR 90/91. This will be amalgamated with AZRI selections
from previous years but the final yield trial will be
restricted to not more than 30 lines. They will be planted
in two locations Sariab and Kalat in late winter or early
spring (snow conditions permitting).

Conclusions

Numbers of supervisory staff in the AZRI germplasm group are
presently uncertain. If two scientific officers are
available throughout the 1990-91 season all priority 1 and 2
core program activities will be undertaken. If extra
resources become available the additicnal program will be
carried out. If Mr. Asghar Ali leaves for longterm
training in autumn 1990 and is not immediately replaced then
only pricrity one aspects of the program will be covered.

Work on segresgating populations of wheat and barley which
have reached the F4 and F5 stages will be shelved until the
position on additicnal staff is clarified.

AGRONOMY RESEARCH GROUP

Introduction

The agronomy group at AZRI has been collaborating with
ICARDA since 1985. and the main aims of the agronomy
programme have been:

- to characterise the agro-climatic variables for crop
growth under rainfed conditions in Balochistan.
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- to obtain data from on-farm trials investigating the
effects of such interventions as water-harvesting:. new
varieties of wheat. barley, forage and food legumes;
fertilizers ana farm yard manure:; tillage practices and
s0il amendments:; herbicides., fungicides and inoculums.

- to ascess. in conjunction with other AZRI iroups. the
agronomic. eccnomic and social implications of potentially
advantageous intevventions.

Field trials have shown that molsture shortages severely
limit yields, that water harvesting can significantly
alleviate this constraint, and that other interventions
tended to have little or no affect when moisture was
limiting. There were indications that some of the other
interventions such as fertilizers could be beneficial when
inereased moisture was made available by water harvesting.

Experimental plans
Water harvesting trials (WHTs)’

Problem statement: The next series of WHTs will have to
take into consideration the following important issues and

problems:

- enlarging the catchment arca to infiltraticon area ratioc,
to ensure that even in dry vears thers is a better
likelihcod of harvesting adequate water for a crop.

- avoiding waterlogging on the infiltration ares, by
levelling it carefully, and by making prevision for draining
off exceszive water when necessary, using slightly ralsed
beds. shallow furrows. a small ditch at the bottom side, and

a spillway.

- avoiding the wastage of that drained off water. by using
it on a second. lower infiltration plot, which would thus
act as a buffer or reserve infiltration zZone. to mop up

surplus runoff in wet vears.
- improving the infiltration on the cropped areas.

- utilising land outside and above currently cropped fields
for catchment: these areas are frequently unproductive.

- intergrating food and forage crops, by growing forages on
the lower infiltration zZone.

- utilising local labour rather than outside machinery.
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Core program (Priority Rating 1): WHT - HG 1990/91

The WHTs will have 2 infiltration plots. an upper one
immediately below the catchment areas. and a lower one Just
below the upper ons. These two infiltration plots will be
separated by a small bund. which will incorporate a spillway
designed to let surplus water overflow from the upper plot
into the lower cone. under control. This is intended to
minimize the risk of waterlogging in the upper plot. and use
any excess water productively on the lower plot.

The ratio of cat-hment area to infiltration areas will be
2:(1+1) or 3:(1+1). This means that there will be 2 main
plots, plus a control without water harvesting. ie. 3 main

treatments.

The crops on the upper infiltration plot will be wheat and
barley, and the crops will be split for prssence and absence

of fertilizer. O the lower plet, the 2 forage crops will
be V. villozz ssp. dasveoarpa and Atriplex. alse split for

seme appropriate zaronomic treatments. such ag incculation

or fertiliner.

2 WH treatments will be grown in each
farmers tield., =nd 10 neichbouring ©oamers will be selected
at each =ite aresz. ie. 10 at Cxlpur, Lasht, Mizn Ghundi and
Mastung. giving s total of o0 40 of thesz on-farn triales.
The economics and extension groups would be intimately
involved in the estaklishment. running, monitoring.
evaluation and development of these trials.

One replication of the

Barley production

Problem Statement: [revicus trials have consistently shown
that barvlev outvields wheat by around 27% and also gives
hetter hay and straw producticon. Better new varieties
should be coming through trom the germ-plasm group. and
hence the -n-gcing Barley Variety Trials (BYTs) will be
continued.

Core program (Priority rating 2): BYTs - HG 1990/91

These barley variety trials will be carvied out on Sailaba
plots at Loralai. Kolpur and Mian Ghundi. and no Kushlkaba.
2:1 Water Harvesting plots at Kolpur, Dasht., and Mian

Ghundi . The intenticon is that the results from these
trials can be related to those in the WHTs. They will be

lajd down as RCEs., with 4 reps per site.

Forage legume production

Problem statement: Increased supplies of forage for the
ever-multiplyving sheep and goats of Balochistan are urgently

needed. and the most promising materials are new lines of
Vicia spp. notably subspecles dasyvcarpa.

BEST AVAILABLE DOCUMENT


http:ferti.Ii

19

Core program (Priority Rating 2): FLT - HG 1990/91

4-8 new lines should be coming forward from the germplasm

group, and these will be rezted in factorial trials, at the
same sites and with The sams molsturs: vrogimes as the Bavley
Variety Trizls. They will alzce incorporate the hbest
treatments troem the Yicia arronomy trials in 1989790, If
consideared naetful, a fow of the oot treatment combinations

from the bavlev./vicia interercopyin: trial in 1989790 could
ke includsd in thiz trial,

Agro-metecorology

Frovlem statoment: The agro-metecysleoay of upland
Balochistan has now been desoribed. particularly the rainfed
aspects, Eeliable conzlusicons can be drawn from the
analyvees of the 1830 to 1946 data. but the raitnfall data
from 1948 freom 1946 teo 1289 have nct vet been processed.

Core Program (Priority rating 3): Agro-meteorology

The data fcr the period 1946-1990 should be cbtained from
the Met Dept. for compilation and verification. A detailed
analysis ¢f the temperature climatolcogy of Balochistan
remains to be carried cut. The data collection and initial
stages of the prccessing can be handled by AZRI staff who
have been trained and are experienced in this field, but the
final., more advanced steps in the analyses will need help
from an outside consultant.

Conclusions

The major ccnstraint in fulfilling the proposed research
plan. as in the other groups. is the lack of senior staff.
Shortly, there will be only 3 senicr officers instead of the

former 6. Off the former staff, ¢ have gone, or will be
going, for further training and 1 has left for personal
reasons. 2 - 3 suitable new additions to the group are

urgently needed befcre the next seasen begins.

AGRICULTURAL ECONOMICS/FARMING SYSTEMS GROUP

Introduction

The agricultural ecconcemics/farming systems research group at
AZRI was initiated in 1985 and has subseguently extensively
described the farming systems of highland Balochistan.

This has been reported in MART/AZR Research Reports 3, 6, 7,
10, 11, 20, 26, 28, 35. 43, 45, 47, 50. 54 and 55. These
reports provide a first class foundation for AZRI's research

BEST AVAILABLE DOCUMENT
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program and are furthermore now used extencsively by other
governmental agencles. However, this deseriptive role has
now reached a stage at which techneolcegy evaluation and
impact assessment can become the principal roles of the
research group. This change in emphasis is reflected in
the plans proposed for the coming season.

Experimental plans
TECHNOLOGY EVALUATION

1. Catchment basin water harvesting (Priority Rating 1).

The AZRI agronomy group has been conduczting water harvesting
trials since 1986 at 3 selected sites in highland
Balochistan (Mastung. Dasht and Kowval:). In 1989-90 a new
site was added in the Kelpur area.

According to the results of the crude economic analysis of
the tralls to date., the cost of catchment setup is low.
after the establishment year costs are reduced by 34% due to
reduced need for seed and cultivaticn inputs (animal draft
and labour). Net benefits were 33% higher than the control
for 1:1 treatments but 27% lower fcr the 2:1 treatment

(ICARDA Res. Rep. 158).

Now, there i=s a need to investigate whether in the presence
of improved methods of water harvesting, agrononmic
improvement such as fertilicer addition or the introduction
of a new crop variety will be economically profitable, and
can assist in ensuring a better, and more stable return to
investment for farmers than is possible under the current

subsistence svstem.

The research group in the 1980-91 seascn will concentrate on
collecting a wider set of data on th= establishment and
maintenance costs ¢of a catchment basin system to determine
whether or not the return to farmers is both higher and more
cehsistent over a ten vear pericd. In additicen, it will
attempt to determine the social acceptability of the
innovaticn proposed and the likely uptake by farmers in the
next 5-10 wvear vevriod.

This data set will include:

The costs and feaslbility of bundmalking. run—-off area
preparatiocn and spillway cocsts. and their social
acceptability, for hoth farmers with and without access to

mechanical traction.

The costs of alternate cropping strategies and their likely
productivity in the presence of highly variable climatic
conditicons.
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The economic and szocial impact of achieving a grain crop in
dry vears. and possibly reduced yields in wet vears due to

waterlogeing.

The size of the reacommendation demain for which the type of
small scale catclmment basin water harvesting is applicable
in highland Balcchistan. and the potential uptake of the
technology and its subsequent impact.

2. Fourwing saltbush forage reserves (Priority Rating 1).
Introduction of the browse shrub Atriplex canescens.
fourwing saltbush., has been shown by the rang@’livestnﬂk
research group to be technically feasible., and when grown in
forage reserves it can be much more productive than local
range vegetation. Furthermore, the value of this shrub as
a feed supplement has been demonstrated. as it has potential
for either maintaining ewe body weights in winter - thus
precluding the need for migration to the Indus valley - or
in potentially improving lambing percentages and reducing

eWwe mortality.

This inneovation seems tc have promise. However, at this
sarly stage in the research process it ie necessary to start
collecting and evaluating economic information on the cost
of establishment. the soclal likelihood of providing
adequate protection., itz productivity over a range of vears,
the profitability of its use in animal offtake., in
preservation of vital breeding stock in dry years, its
potential ability to reduce the need for migration. its use
as a fuel supply. etc. With this informaticn attempts at
assessing its impact, and that of other similar shrubs and
perennial grasses now being tested by AZRI. can be
undertalken. Such studies would bhe a vital pre-requisite
prior to making recommendations about forage reserve
interventions to the provincial forestry and livestock
departments extensicn services.

3) Farmer Managed Trials (FMT) performed in  the 1989-90
growing seascn (Priority Rating 3).

Some new technologies were investigated in the 1989-90
season in farmer-managed trials at Kolpur. Mehtar and Kovalk.
These studies require the collection of follow up data on
the costs and profitatility of propeosed interventions. In
addition, knowledge of the farmer’s subsequent attitudes to
the new technology, particularly of its risk attributes are
of vital concern to AZRI. Follow-up szsurveys will be
undertaken in all FMT locations to gather this information.
This will also act as a basis for subsequent impact
assessment cnece the technology intervention has been more

fully proven.
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The success with which such technological interventions fit
into the farming syvstem currently being practised has to be
assessed. One technigque by which this can conveniently be
considered in both time and space is the use of a whole farm
model. The information gathered in association with the
FMT’s will act as the bhasis for model development and the
use of linear program techniques. This approach allows the
analysis of cross effects from changes in prices. resources
and technology interventions and helps to assess the
opportunity costs of farmer resources. This will be vital
in the =zssessment of adoption rates and the scope for
potential impact. In the context of dryland cropping
systems this approach could be used to evaluate choice of
production methods., factor substitution effects,
input/output response relaticns. differences in quality of
resources. ecological and market s=asonality. and credit and

cash flow constraints.

A similar approach will be adeopted in studying the small
ruminant production system of Balochistan. A considerable
grantity of basic information will be collected in
acsociation with the range-livestock group’s experimental
program. This will permit the simulation of animal
population dynamics., forage availability and consumption,
and liveweight gains under different environmental and
managerial conditions. Furthermore, it will help to assess
the impact of improved marketing techniques for policy
change recommendations such as the cessation of meatless
days or improved export strategies to the federal and
provincial governnents.

Descriptive and diagnostic studies

1) Feed use and economic parameters of village sheep
flocks in highland Balochistan (Priority Rating 2).

In conjunction with data on small ruminant production
gathered from range-livestock group experiments., there is an
additional need for a detailed survey of economic
performance of village flocks with particular reference to
their current level of faed supplementation. This will
assist the proposed linear programming effort and the survey
will be designed to glve information that is currently
missing from AZRI’s livestock survey record.

Three flocks owned by private farmers in the Tomagh area
will be invelved in the study. All the sheep and goates in
each flock will he tagged. One floclk from Tomash Range-~
Livestock Research Station of AZRI will be included in the
study as an improved control treatment. The farmer’'s
flocks will not be provided any managemental treatment.

All the traditional management practices/activities carried
out throuchcut the vear will be recorded over a three vear
period. The flock maintained at the Tomagh Range-Livestock
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Research Station will be given full prophylactic health
cover. The study will enable AZRI to collect hard data on
traditional methods of sheep management and their
productivity and to assess the =2ffect of veterinary cover
on production rates.

2) Agricultural-livestock production systems suarvey of the
highland areas of D.I.Khan District (NWFP) (Priority Rating

4).

The descriptive and Jdiagnestics studies started in the first
phase of MART/AZR proiect were mostly undertaken in the
highland areas of Ralcchistan. In the future. such
information will he reguired for the target areas at sub-
station locations. These studies will be started in the
highland areas <f D.I. Khan district which is in accordance
with AZRI’zs strategic planning priorities. AZRI’s previous
household production svstems survey will be used as a role

model.

COOPERATION WITH PROVINCIAL GOVERNHMENT AGENCIES

In common with other AZRI research groups, the Econ/FS group
will strive to foster active communication links with
provinclal research and extension ag=sncies. In particular,
this will encompass further Jjcint work with the Agric. Econ.
Res. Unit (AERU) at ARI Sariab and the fostering of a more
active farming systems approach in crop. livestock and range
research in provincial departments.

Conclusions

With the current staffing level of four scientists in the
group all of the proposed program can be maintained.
However, if Mr. Khalid leaves for longterm training without
replacement, items of priority levals 3 and 4 will be at
risk. In addition, it is likely that without a senicr
counterpart at 880 level in this group, linear programming
efforts will take much longer tc produce effective results.
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UMERKOT SUB-STATION, SIND

Introduction

In contrast to the continental Mediterranean environmental
conditions experienced in highland Balochistan. the AZRI
Sub-station at Umerkot has an arid sub-tropical climate.
The level of aridity is too great to support consistent
rainfed crop production and Umerkot’s environs, the greater
Tharparkar desert area, is principally used for livestock
raising on native range vegetaticn.

Experimental plan

1. Establishment and productivity of multi-purpocse tree
species (Priority Rating 1).

Problem statement: Little knowledge exists on the potential
productivity of local and introduced browse and fuel wood
tree species. This needs to be assessed to determine the
potential for range rehabhilitation.

In this experiment. ongoing since 1988. seven species of
Acacia are being evaluated. A. senegal and A. Jjagquomontii
are the most promising spvecles to date. Further plantings
of these two species will be undertaken this season in

larger forage reserve blocks.

2. Evaluation trials of propagation, establishment and

persistency of range grasses (Priority rating 1).

Problem statement: The severely overgrazed nature of the
Tharparkar area suggests the need for range re-seeding.
Should this prove to be feasible which grass seeding method

would be appropriate?

In an ongeoing experiment since 1988, 22 grass species are
being compared in their capacity to become established, and
be persistent, within the native desert vegetation with a
range of seeding methods: aerial. drilling, transplanting of
seedlings., and transplanting of reoot and stem clumps. Two
species Lasirus sindicus and Cenchrus sstigerus seem to be
the best adapted in establishment terms to the environment.
However, they were not the highest yvielding species.
Further yvears are reaquired before this experiment can be
formally evaluated. Further seeding methodolcgy trials
will be undertalen this season.
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3. Establicshment of a living herbarium of Thar vegetation
(Priority rating 2).

Problem statement: To assess the likely validity of
introducing new species to improve the productivity of the
Thar desert. it is necessary to have an improved
understanding of the range and growth characteristics of the
native Thar vegetation.

One manner in which this is being assessed is by the
collection and establishment at the AZRI sub-station of a
living cellecticon of species found in the Thar desert.
date this includes 73 species but further efforts are
required to complete the eollection of commonly cccurring

species,

To

4, Crop germplasm evaluation (Priority rating 3).

Problem statement: In some years sufficient rain is
experienced in the Thar de=zert to justify opportunistic crop
production. What species should be used to maximize the
likelihood of a productive return?

If sufficient rain is experienced in summer, germplasm
evaluation trials of millet, sorghum. mash, mung, guar and
teppary beans may be planted.

Conclusions

Staff resocurces at Umerkot are limited (3 scientists).
Experiments of priority ratings 1 and 2 will be achieved
with current resources. Lower priority rating activities
are unlikely to be achieved without further staff or

financial support.

”-
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DERA ISMAEL KHAN SUB-STATION., NWFP

Introduction

This sub-staticn currently concentrates its experimental
resources on evaluation of crop germplasm and agronomic
interventions for the rainfed agricultural belt running NE
from DI Khan.

Experimental plan

1. Ascochyta blight resistance screening for lentil and
chickpea (Priority rating 1).

Problem statement: Severe blight epidemics have been
experienced in this area in the early eighties. These
could occur again, at any time, and current variesties are
not vet adequately resistant.

ICARDA nursecries of chickpea and lentil are being screened
for their pctential resistance to Ascochyta blight. Lentil
is not wid=ly grown and the possibility that this crop could
act as a substitute for chickpea is alsc being conesidered.

2. Agronomy of chickpeas (Priority rating 1).

Problem statement: The interaction between responses Lo
inoculation and N and P fertilic=er addition and planting
method have not yet been clarified for this environment.

Inoculation x fertilizer x planting method trials have been
conducted for one year and need to be continued for at least
two further vears to consolidate current findings which
indicate small positive increases in vield with inoculation
and addition of fertilizer.

3. Wheat agronomy trials (Priority rating 2).

Problem statement: Responses to ridge furrow moisture
conservation techniques and fertilizer addition are
undetermined. ‘

Experiments to evaluate N and P fertilizer responses with
and without adoptlng a idge/furrow plantinf system has been
investigated since 192853 These expsriments are being
continued.

4. Sorghum, Maice, Mang and Millet variety x Tertilicer

addition trials (priority rating 3).

Froblem statoments The agronomy of dreland kharif crops is
nct well und=rstood in this anvivonment,
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Experiments to clarify bazic understanding of the potential
of new varisties and the need for fertilizer addition are
being asseszed.

Conclusions

A Jeputed for training in 19890-91 only
ariments ~an be assuved, priority two
and priority three expsriments are

If Mr. Rashed 5.0, iz
priority rating 1 =xp
experiments are likelyw
unlikely to be achisved.,

<

BAHAWALPUR SUB-STATION, PUNJAB

Introduction

This sub-staticon concentrates its activities on develoring
agronomic techniques suitable for the use of saline
irrigation water and restricted irrigaticn water supply.
Some effort is alse made in determining sultable species for
sand dune stabilization and in evaluating the potential for
multi-purpose fodder/fusl wood trees.

Experimental plan

1. Crocr germplasm evaluation for salt and drought
tolerance (Priority rating 1).

Problem statement: Much of the potential irrigation water
avallal,le at Bahawalpur 1s salins Clarification of which
are the best crops and cultivars tc be grown undzr these
conditions requires asseszment.

Experiments to evaluate tolerance to saline irrigation of
germplasm of the following crops - Brassica sp.., Taramira
(Exrnuca sativa). chickpea, wheat. barley oats, guar., scrghum
and millet has been evaluated since 1988. This is an
ongoing activity and selections and naew material will be

evaluated in 1990-91.

2 Irrigation timing and technique experiments (Priority

<.

rating 2).

Froblem statement: Appropriate technigues for the use of
saline water for irrigation have not vet been assessed under
local soil conditions.

Experiments investigating irrigaticon techniques such as skip
row, broad bed and ridge furrow have been examined in
relation to the most appropriate timing of saline irrigation
watex. These experiments will continue in 1890-91.



3. Tillage. moisture conservation, mulching, water use

afficiency. and FYM/fertilizer addition experiments
(Priority rating 3).

Probiem statement: Can traditicnal agronomic interventicons
such »s mulching, improved tillaze., and fertilizer/FYM
additicn improve vields and water use efficiency under
saline water irrigated conditions?

Experiments in 1988 have shown that traditicnal agronomic
interventions. particularly mulehing did provide a
substantial effect cn crop vields. Further experiments are
planned to clarify the blological. water efficiency and
economic effects of these interventions.

4. Germplasm evaluation of trees and grasses (Priority
rating 3).

Problem statement: The Cheolistan desert is currently
severelv overgrazed and shifting sands threaten currently
productive agricultural land. roads ete. There is a need
to evaluate the suitabhility of grass and multi-purpose tree
spacies in the reoles of petential agents for sand dune
stabilization and for providing alternative sources of
fodder and fuel wood.

Germplasm evaluation experiments of a number of grass and
tree species ars ongolng at the Cholistan experimental
location. Further yvears growth are required before these
experiments can be properly evaluated.

Conclusions

[a]

Staff numbers at Bahawalpur. currently 2. are uncertain with
the transfer of Mr. Sultani to Islamabad. Only priority
rating 1 experiments can be guaranteed in 1990-91 unless

further staff is available.
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10.

11.

13.

14.

15.

16.

17.

18.

35
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Prospects, 1988.

ASIF MASOOD., M.. S. RAFIQ ard K. MAHMOOD. Livestock
Production and Related Statistics in Balochistan. 1989,

ARO. S.A. Range-Livestock Research at the Arid Zone
Research Institute. 1985-89: rationale. results and
future direction, 1989.
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