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INTRODUCTION

Due to rapid increases in population, increasingly
large deficits 1in the production of crops are forecast for
the West Asian and North African Region (FAO 1987). In
order to meet the demands for incrreased agricul tural output
not only will- productivity need to rise from currently high
vielding farmland, but also more marginal land will have to
become a better and more consistent contributor to the

agricultural seclor of national economies.,

The very large upland (>1000m) areas of Balochistan
province of Pakistan are presently a much underutilized
agricultural resource, which with careful management could
provide more assistance to the Pakistani economy as the
country tries to cope with a population estimated to be 101
million and increasing at a rate not less than 3.1%4 per

annum (G.0.P 1988).

As a result of the prevailing marginal, and highly
variable, climatic conditions in upland Baluchistan
considerable forethought is required in attempting to select
an appropriate germplasm selection and breeding strategy
designed to identify crop cultivars which can permit more
consistent and rewarding agricultural productivity from this

environment,



The Pakistan Agricultural Research Council (PARC) in
partnership with the International Centre for Agricul tural
Research in the Dry Areas (ICARDA) at the Arid Zone Research
Institqte (AZR1), Quetta has been developing a germplasm
evaluation program in upland Balochistan over the previous

five years.




OBJECTIVES

1.

Seié&tion of improved disease free/resistant crop
species/lines/genotypes suitable for production
under non-irrigated conditions to diversify the
current wheat monocropping system in upland

Balochistan.

To investigate the potential for additional
livestock feed production from either the
introduction of forage crops, dual purpose crops,

or from additional crop residues from food crops.



RESEARCH G TRATEGY

Germplasm evaluation research emphasises the need for a
better understanding of yield limiting factors imposed by
varying environmental and biotic factors in the major agro-

ecological zones of upland Balochistan.

The program makes use of multi-locational testing and
different times of sowing for selection of genotypes/lines
that are either widely adapted or specifically suited to
different zones. In order to develop genclic material with
increased yield and stability of production when exposed to
multiple stresses such as drought, cold, heat and rust

pathogens in wetter years.

Three locations Quetta (altitude 1750m, latitude 30¢
14'N, longitude 67® 2°'E), Khuzdar (altitude 1250m, latitude
27° 46°N, longitude 66 3I9'E) and Kan Mehtarzai (altitude
2250m, latitude 67° 45°N, longitude 31° O0'E), sites which
cover the representative range of upland Balochistan,

selected for thg Planting of research experiments.



Seeding times were determined by following the
practices of 1local farmers. Thus, the first seeding time
was in Autumn (late September to the end of (October) only if
summer monsoonal rains occurred (approximate recurrence 1-2
years in ten at UQuetta). If they did not, irrigation water
was used to simulate this condition to allow pre-winter
emergence. The second seeding time was in Spring (late
January to the end of February) following winter rains.
The precise time was determined by the degree of cold
exposure at each site. The crops in germplasm evaluation
trials were bread wheat, durum wheat, barley, lentils and

forage legumes.

Soil fertility conditions at all sites were generally
poor and were amended by the addition of fertilizer at the
rate of 60 kg/ha N and 60 kg/ha P=0a. Leguminous craps
were inoculated with Rhizobia. The crops under germplasm
evaluation are bread wheat, durum wheat, barley, lentils and

forage lequmes.



GENERAL CLIMATIC CONDITIONS

The climatic conditions in Balochistan are highly
variable and inconsistent. Precipitation of 200mm or less
are expected in at least three vyears in‘ten (Keatinge and
Rees 1988). Furthermore rainfall is often not well
distributed in relation to crop growth requirements. Most
of the rain occurs in the winter but occasionally a small
but important summer monsoonal rain is experienced. Late
rainfall in winter may delay the sowing of winter crops and
subsequent crop emergence due to low air temperatures

experienced at altitudes above 1000m.

Air temperatures in upland Balochistan are usually very
low in winter and growth of crops in the period late
November to mid February 1is very slow. High air
temperatures in early summer, in the absence of rainfall,

may become an important factor in hastening crop maturity.



CLIMATIC CONDITIUNS DURING 1987/88 CRUOPPING SEASON
The cropping season of 1987/88 was very dry and less

cold in general than in 19846/87. No rainfall was received

during the months of September to December at all
locations. Rain was received in .January to March at all
sites but in seriously inadequate amounts which created a
problem of seed survival in germplasm ({Table 1).

Therefore, pre-harvest supplemental irrigation was used at
Khuzdar and Kan Mehtarzai to save the material to allow
sufficient stocks for trials in the 1988/89 season
nurseries. Trials at Quetta, the site receiving most rain,
were allowed to "hay off" to examine drought tolerance in

extremis.

As less cold air temperatures than expected were
experienced during the season in general, not much cold
damage was observed in the genotypes/lines. Some of the

highly cold susceptible lines of Vicia sativa (new lines)

however could not survive even in this milder winter and

died.



TABLE 1.

CLIMATIC DATA (1987/88 SEASOH)

HONTH AUETTA KHIIDAR VAN HEWTARZAL
R Total Hean Hzan Total Hean Hean Total Hean Hean
Rainfall HMax. tesp.t Min, tesp. Rainfall MHax, tesp, Min. temp. H2infall  MHax, temp. Hin. teep,
(eg) ) oo {na) °c) °0 (em) °c ©r)
Sept. 0 32,1 12,46 0 i 7.4 0 29,1 12,0
Oct. 0 23,3 6.3 0 33,7 11.4 0 27.2 bt
flov, 0 18.0 -3.4 0 27,3 9.0 ) 14,9 -13
DEI:- 0 17-0 '2-3 0 22|! i-ﬂ 0 7-5 '9:0
dJan. 9.1 13.4 ! 10,4 20.3 1.3 344 2.4 -9.7
Feb, 17.8 19,6 1.3 4.5 20.4 3.2 3.2 1.3 2.3
H&I’. 1‘710 1900 4-3 2:0 24-3 804 0 7-4 "2-‘
fpr. 1.6 26.9 13.1 0 3.2 14.1 0 17.7 0.3
Hay 0 32.4 18,0 f 33.1 17.4 0 22,4 1.2
June 3.8 33.8 20,2 14.4 39.4 n,7 0 30.0 13.0
No. of suppl. flutuen i 2 2
irrigatiens Spring 1 2 2
Total suppl. Autusn a0 0 100
water=approx. Spring 30 130 130
rainfall {am)
Abs. ain. air -7 -5 -12
teap. duri?;
the seasoniC)
Seasonal totals 12 12 i

of days below 0%

¥ Screened air temperature at 1.5 a,



RESULTS

1. CEhEALS

A. Bread Wheat

Bread Wheat is the most important crop in Balochistan.
It is grown at all elevations under both rainfed and
irrigated conditions. In upland Balochistan the farmers
have the practice of grazing bread wheat in winter when

there is a scarcity of green feed.

In upland Balochistan the dominant commercial bread
wheat cultivar is the local white landrace. Al though
this cultivar is very well adapted, and also has good
bread-making quality, it however 1is highly susceptible to

vyellow rust (Puccinia striiformis). This discease has

occurred in epidemic fashion twice in the last decade.
Thus there is an urgent need to evolve a disease resistant
and high yielding bread wheat variety which can survive the
harsh environment of Balochistan, Farmers can still
benefit in this difficult environment by adopting suitable
varieties and appropriate cultivation practices for low

rainfall areas (Ceccarelli and Mekni 1988).



i) Bread Wheat Preliminary Yield Trial

The ICARDA Bread Wheat VYield Trial (high altitude
areas) was planted at Khuzdar, Quetta and Kan Mehtarzai.
Three drought tolerant and high vyielding 1lines were
identified (Table 2). At Kan Mehtarzai the material was
severely damaged by birds close to maturity. The check,
local white, was less damaged when compared to introduced
lines because it was later maturing. Selection for grain

yield was made in the trials planted at Quetta and Khuzdar.

At Quetta the ICARDA improved check line Sham-4 gave a
slightly higher grain yield when compared to local white.
This entry is largely a spring type in growth habit and may
not perform well at low temperatures. Three winter types
were selected lines ICW-HAB1-1610-1AP-3A—-0AP, ICW-HABL-
1532-2AP-6NP-2AP and ICW-HABL-1667-1AP-1AP-1AP. All these

lines are prostrate in growth habit and cold tolerant.
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TABLE 2,

PERFORMANCE OF BREAD WHERT YIELD TRIAL (H.A) BURING 1987/88

S. NO. PEDIBREE QUETTA KHUZDAR KAN HEHTARIE:
Biclogical  Grain yield Biological  Grain yield Biological  Grain viel
- yield kg/ha ko/ha yield kg/ha kg/ha yield kg/ha ke/ha
{ Shae 4 {Spring type check) 2766 m 1942 M9 Jths 48§ bede
2 1CM-HABY-1473-2AP-1AP-2AP- 2966 202 2915 1064 abc 3900 50: bcde
1AP-0RAP
3 1CH-HABI-1369-1AP-3AP-2AP- 3333 216 1953 802 ¢ J466  22) de
0Ap
4 ICH-HAB1-1470-1AP-1AP-1AP- 2533 194 2122 582 c 3600 356 bede
0AP
5 1CH-HABI-1470-1AP-1AP-2AP- 2366 145 2723 784 be 3300 285 cde
0AP
& [ICH-HABI-1500-1RP-2AP-1AP- 2086 124 aon 356 ¢ 2966 374 bede
oap
7 [CN-HABS-2213-3AP-1AP-2AP- 2766 269 2051 1132 abe 3433 Al4 bode
0Ap
8 ICW-HABY-1409-1AP-3AP-JAP- 2733 173 1822 889 ¢ 2633 492 bede
0AP
9 1CW-HABL-1337-3AP-AAP-3AP- 2300 109 324 1060 abe 3300 433 bede
0AP
10 ICH-HRABZ2-0393-1AP-1AP-0AP 733 230 2794 1045 abc A3 1K 2
11 ICN-HAB2-0595-1A0-2RP-0AP 1733 104 1773 865 ¢ 2033 2
12 Bezostaya 1666 7 3104 823 b 3500 419 abedi
13 ICH-HAB1-1587-4AP-1RAP-OAP 2633 203 2287 780 bc 4100 919 b
14 ICH-HABI-$610-1AP-24P-0AP 2933 191 3130 3243 abc 4033 793 abe
15 ICH-HAB1-1610-1AP~3AP-0AP J200 309 MY 182 8 2966 417 nede
16 1CN-HRB2-0626-2AP-2AP-0RP 3166 % 2044 657 ¢ 400 205 e
17 1CH-HABI-1843-2AP-1AP-3AP- 2333 211 2172 910 abe M3 18«
1AP
18 ICW-HABI-13B7-1AP-3AP-3AP- 1966 8 1937 629 ¢ 2666 280 tde
1AP
19 ICW-HABY-1337-4AP-1AP-1AP 3133 187 2828 920 abc 3733 76 axd
20 ICH-HABI-1369-1AP-LAP-1AP 33 138 4133 953 abc 3000 545 axd
21 ICH-HAB1-3532-1AP-bAP-24P 2300 22 8163 1698 ab 2600 383 h:de
22 1CH-HABL-1667-1AP-1AP-1AP 1933 143 1510 1661 ab 66 29 12
3 ICH-HAB2-07B5-7AP-1AP 2000 105 00 53¢ J000 146 hide
24 Local white (check) Jbbb 370 3579 1149 abc 4300 1032 4
COEFFICIENT OF VARIATION (X) 32 L1 44 3l 3o 63 -
STANDARD ERRER 169 26 249 9% 191 bin] -

Values with different letters within sase colusn differ (F€0.05)




ii) Advanced Yield Trial

The bread wheat lines selected during 198&6/87 from the
Bread Nﬁeat Observation Nursery and Bread Wheat Yield Trial
(high altitude areas) on the basis of cold tolerance were
promoted to an Advanced Yield Trial and planted at three

sites.

The vyear 1984/87 was an excellent year for cold
screening and a positive association was observed between
cold tolerance and grain yield. These results agreed with
the findings of Ceccarelli, Grando and Van Leur (1987).
Tolerance to frost during the cooler months and the ability
to grow under relatively low temperatures are desirable

traits in a Mediterranean climalte (Nachit 1984).

Two lines were identified from this trial with a higher
grain yield than the local check (ltable 3). The vyear
1987/88 was dry and provided good natural conditions for
screening germplasm material for drought tolerance. s
genotypes selected in sites with less than 250mm of rainfall
perform better under drought stress than do barley or wheat
selected in stress free environments (ICARDA Cereal

Improvement Program Annual Report 1986).
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TABLE 3

PERFORMANCE OF SELECTED HIGH YJELDING LINES OF BREAD WHEAT DURING 1987/88

5.00. ENTRY KHUZDAR KAl HEHTERZA]

Biological Grain Biologiral Grain
vield(kg/ha) vyieldtkg/ha) yieldikg/ha) YIELD(Kg/ha)

1. ICH-HAB1-1802-2AP- 2045 B42 a - -
20P-6AP-2AP-0RP

2, JCH-HABS-1630-1AP- - - 4350 a 925 a
3 AP-DAP

3. LOCAL HHITE 2283 799 ab 4150 ab 480 ab
(CHECK)

COEFFICIENT OF VARIATION (%) 96 83 32 4%

STANDARD ERRDR 178 8 230 &7

Note:-

i) Coefficient of Variation and Standard Error are of total tested entries, i.e. 19,
ii} Values with ditferent letters within sane coluen differ P ¢ 0.05).



At all three sites the average grain yield was low due

to the adverse climatic conditions.

At Quetta the total biological (3850 kg/ha) and grain

vield (425 kg/ha) of local white was higher than all other

lines whereas the entry KW-HAB1-1610-1AR3AP-0AP per formed

well at Kan Mehtarzai and entry KW-HAB1-1B0-2-2AP-4AP-2AQAP-

OAP performed ‘well at Khuzdar when tumpared to the local

check (Table 3). The irregular performance of these entries

might be due to the large

environmental effects on grain

vield in some families, the association of heterotic effects

and the association of vyield with cold resistance and not

drought tolerance in

some families ( ICARDA Cereal

Improvement Program Annual Report 1986).

14




iii) Observation Nurseries

During the 1%987/88 season two hundred lines/cultivars
of bread wheat were testod at multilocational sites.
Observations were recorded on characters such as cold
tolerance, early growth vigour, rapid stand estahl ishment,
good grain filling and early maturity which are associated
with stable vyields under dry conditions (Ceccarelli and
Mekni 1985). Seven lines were identified which gave higher
grain yields than the check, local white (Table 4). No

disease symptoms were observed on selected lines.

15




TABLE 4

PERFORHANCE OF WIGH YIELDING LINES OF BREAD WHEAT SELECIED
FAON OBSERVATION WURSERIES DURING 1987/88

5.H0. ENTRY SEED SOURCE RIOLOBICAL  GRAIN YIELD
YiELD¢Ka/ha) (¥g/ha)
HEH. F1
1981-82
1. ICHBL. 147} 136 4700 928
2. ICW8l, 1508 170 2400 204
3. IcusL, 1673 338 4800 672
4. ICKBL. 1483 348 3800 612
RBHOH
{H.A)87-88
3. ICH-HAB2-0426-2AP-24P
-0AP. 122 3072 608
6.  SWH-744018 OR 8300279 124 2040 672
HBHON
84-85
7. SHH-11507-4AP-1AP-20P
-0RP, 1 4344 1044

8,  LOCAL HHITE (CHECK) - 3376 368




iv) Spring Planted Bread Wheat

The spring planted genotypes are usually as productive

as winter planted genotypes in

upland Balochistan because

winter planted crops use the autumn/winter rainfalls more
efficiently and avoid heat and drought more efficiently
during the month of June which catches spring planted crops

at the final grain filling stage (Shevtsov 1986).

During 1986/87, out of 104 entries of the Regional
Bread Wheat Observation Nursery (low rainfall), 54 lines
were selected and promoted to the vyield trial planted

during 1987/88. The material was planted at Quetta, Khuzdar

and, one new location, Kalat (altitude 1800m) with one pre-

planting irrigation. The material at all four sites was

severely affected by drought. One extra irrigation was

applied at Khuzdar and Kalat to save germplasm for further

testing while at Quetta no irrigation was applied to observe
drought effects.

17




Even in such har«sh environmental conditions some lines
still performed creditably (Table 5). Though the yield of
these selected entries was not very high but these lines
were better than the local check and they possess desirable
genes for drought tolerance, high yield potential and short

maturity period.

At Quetta entry CM4985-2AP-2AP-1AP-2AP-1AP-0AP gave the
highest grain vyield of 244 kg/ha while at Kalat and Khu:,dar
the highest yielding lines were SWM11027-2AP-3AP-3AP-4AP~0AP
and SWM11027-2AP-2AP-2AP-1AP-0AP respectively. Spring
planted lines had a smaller number of heads per unit area
which is one of the reasons for their low yield (Nachit

1984).

18




TRBLE 3

PERFORHANCE OF SELECTED HIGH YIELDING AND SHORT DURATION GENOTYPES OF BREAD WHEAT DURING 1987/80.

5.H0, EMIRY

QUETTA KALAT KHUZDAR

Biological Brain yield Biological Grain Yield Riological Grain yiel

yield (ko/ha) {kg/ha)  yield (kg/ha) (kg/ha) yield (kg/ha) {kg/ha
1 SHHL1625-2AP-3NP-4AP-0AP 866 1 2000 abc 498 ab 1464 | H
2 SHH11623-2Y-0Y-1AP-0AP 1266 35 14600 abcde 349 abcdefghi 1066 20 l

I CHI9436-3AP-1AP-3AP-1AP-0AP 1200 &0 1933 abed 424 abcde 1533 26
4 CN4985-2AP-20P-1AP-2AP-1AP-0AP 1446 273 1733 abcde 437 abed 933 14 I

5 CHS6718-5Y-2Y-3H-3Y-1H-0Y 1333 230 00 ¢ 154 ghi 1000 12

& CH70307-9M4-3Y-1H-2Y-0H 1000 18 1133 cde 272 bedefghi £133 22
7 ICHBO-0157-1AP-1AP-2AP-0AP 1733 244 1266 bede 205 defghi 1066 165} |
8 CH69599-2AP-1AP-2AP-0RP 1690 202 1266 bcde 248 cdefghi 1466 178{|
9 CH69599-2AP-2AP-2/P-0AP 1333 90 1933 abed 440 abc 1200 20}]

10 SWH11027-2AP-3AP-3AP-4AP-0AP bt 37 1333 bcde 344 abcdefghi 1333 it
11 SHHLE1027-2AP-2AP-2AP-1AP-ORP 933 L 1933 abed s a 1133 178 1
12 Local White (check) L1 38 1400 brde 122 i 400 36 ‘

COEFFICIENT OF VARIATION (%) i 138 30 36 38 33

STANDARD ERROR 20 15 62 19 37 i

Hote:-

ii) Values with different letters within sase colusn differ {P¢0,05),

i) Coefficient of Variation and Standard Error are of total tested entries, i.e. 55,




B. DURUM WHEAT
Durum wheat in general is not as cold tolerant as

bread wheat. The last two years’ results confirm that

durum wheat is not suitable for winter planting in upland

Balochistan as suggested by Srivastava (1984). Testing of

durum wheat lines for winter planting has been stopped but

testing of a few lines for spring planting is being

continued to allow selection for high vyielding short

maturity genotypes. Fhe durum wheat trials planted dur ing

1986787 in spring gave better results than the local bread

wheat check. The selected entries were again planted in

1987/88 in spring at three sites to confirm their genetic

stability (Table 6).

These results showed that most of the durum wheat lines

are spring type, grow rapidly and malure earlier than many

bread wheat 1lines as observed by Srivastava (1984). The

highest yielding lines identified during 198//88 are Barika,
Karasu and Shwa/Ptl at different sites.

It is clear from

the results now that

durum wheat may only be suitable for

spring planting in upland Balochistan.

20




FABLE 6
PERFORMAMCE OF DURUM WHERT IN SPRING PLANTING DURING 1987/88

S.H. NAHE/CROSS/PEDIGREE BUETTA KALAT KHUZDAR |
Riological 6rain Vield Biological Grain Yield Biological Brai 1ilield
Yield, {kg/ha) tkg/ha)  Tield, tkg/ba) fkg/ha)  Yield, tkg/ha) tkpyha)
1. STDRK 500 32“ 1500 128 1000 275" 2b
2. KARASU 600 2 1300 26 1150 224 'abe
3. SHAM | (INPROVED
DURUN WHEAT CHECK) 600 3t 1600 Joo 950 228 |abe
4. SHWA/Pt | 650 32 1200 152 1300 304 2
5. SEBOY 600 25 1450 228 1000 192 li}ht
&, Fg/3/G5/7C60//SHX 400 13 1450 332 700 138} ab
7. 0 PIN/GRE//Trab 600 24 1400 214 800 126 (gbe
8. AWNALL 1 350 32 1300 228 1030 164 {abe
%, LAHN 500 23 1350 M 700 90 :||
10, KARASY 150 12 1500 102 750 nz ¢l
11. HAIAR 600 25 1250 162 1150 2 lh:
12, BARIKA 830 a6 1300 238 950 18b ﬂt
13, §EDIZ/BIT 550 b 1650 162 1000 226 a{c
4. TEROUD 500 20 1350 292 550 104 ¢||
15. DNRABY 11 500 2 1350 vl 950 172 atid
16. OMRABI § 350 27 1400 284 750 138 b \
17. DBMRAB! 12 450 25 1450 266 800 176 &b }
18, GEOII/Fg 730 4 1700 364 730 230 ab k
19, CEYHAR 500 4 1400 312 500 122 ¢ %
20. BYE 2Tae E//AA/3/Shant 500 30 1600 356 950 226 abc%
21. KABIR & 500 13 1850 22 750 B¢ 11
22, KORIFLA 500 20 1800 326 700 160 abc 1
2. LOCAL WAITE 500 B 188 650 140 be \1
COEFFICIENT OF VARIATION (X) -_--37 62 25 36 )| 49 11
STANDARD ERROR 42 4 _“7-.‘;-“ | n 18 ( 1
Values with different letterc within sage coluan differ 1P{,09), ‘




C. BARLEY

Barley is the second most important crop in upland

Balochistan. Barley is the predominant crop below 300mm of

annual rainfall in areas which are characterized by high

inter-seasonal and intra-seasonal variation in terms of

amount and distribution of rainfall (Ceccarelli, Grando and

Van Leur 1987). Barley 1is also a dual opurpose crop in

upland Balochistan. In a good season the farmers graze

their sheep in the barley fields in winter when there is a

scarcity of green fodder and also bharvest the crop after

maturity for grain. If the farmers are unable to harvest

the crop for seed production in dry years, the hay is also

regarded as valuable feed. Drought is one uf the main

problems faced by farmers in upland Balochistan and barley

has been reported more resistant than wheat to such

conditions (Khaled 1987). A barley genotype which shows

cold and drought tolerance, disease resistance, early growth

vigour and higher grain vyield is sought for upland

Balochistan.

22
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i) Barley Yield Trial for Winter Planting

Thirteen winter types selections of barley were tested
during 1987/88 at two high land sites (Quetta and Kan
Mehtarzai). Four cold tolerant and high vyielding lines

were idoentified (Table 7).

Among the selected lines, Arabi abiad was the highest
yielding and earlier maturing line when compared to the
check, local barley. It is clear from the results that
Arabi abiad performed well (grain, yvyield) in variable
conditions which is a desirable character for stable yield
in dry areas. The capacity of a crop variety under variable
conditions in a range of environments is as important as its

vield potential (Nachit 1984).

The 1line Kenya Research/Belle gave more total dry
matter at Kan Mehtarzai but lower grain yield than the
local barley. This line required a 1long period of
vernalization and is good for extremely low temperature
areas, This 1line has the advantage of being taller than
the local barley as plant height is desirable charac ter for
adaptation to dry areas because the main effect of drought
condition during the growing season is a drastic reduction
of stem elongation with a consequent reduction in straw

yield (Ceccarelli, Grando and Van l.eur 1987).




24

The other highest yielding lines which performed well
at Quetta were barley landrace 39-460 and 39-58 and gave the
grain vyields of 607 and 874 kg/ha respeclively with

comparison of 597 kg/ha by the local check (See Table 7).




TARLE

1

BARLEY YIELD TRIAL (H.A) 1387/8B (WINTER PLANTING).

5.N0.

,l

Total Dry Hatter Brain yield
tkg/hal tkgsiha)
HARE/CRBSS/FEDIGREE QUETTA . HEHTARZAD  QUETIR K, HEHIARZA]

ALGER UNION 3450 4970 bed 356 abed 121}

ROHO/MASURKA 3900 6400 ah 224 bed 15460

1CB-78-0170-4AP-CAP-1AF-DAP

KENYA RESEARCH/BELLE 3200 7800 a 23 d 1092

ICB-78-0877-4AP-2AP-1AP-DAP

ABER 2500 £300 cd 32 td 1084

Co/Cn//Apn/3fEqypt 2074451012 2750 5190 bed 39 abed 1623

=2/70-22425/ 5/ AGER

CNSHR-78R-0381-1AP-3AP-0AP,

KETCHIN/NULLERS HEYDLA 4050 6320 ab 406 abed 1390

CHSKR-78R-0501-1AP-1AP-LAP

-20P-DAP

ROHO/ALBER/CERES, 362-1-1 3950 5050 abc 233 bed 1592

ICR-77-0187-2AP-2AP~2AP-2AP

-3AP-0AP

BARLEY LANDRALE 45-34 M0 3700 d 138 abed 1009

BARLEY LANDRACE 39-40 4350 4320 cd 607 ab 15333
. BARLEY LANDRACE 39-58 1900 4750 bed  B74 a 1310

BARLEY LANDRACE 46-72 3400 6920 bed 374 abed 1229
. ARHA {A) 2350 950 d 92 bed 1038

ARABI ARIAD 3800 6400 ab 537 abcd 2488

LOCAL BARLEY 6450 3327 bed 597 abe 1443

COEFFICIENT OF VARIATION (1) 41 23 95 40

STANDARD ERROR 403 330 %0 150

e e e o e - - v . - = = = o —

Note:- Values with different letters are significantly different (P{.05).
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ii) Barley Yiéld Trial for Spring Planting

Eighteen genotypes of barley were tested during 1987/88
with spring planting at three sites. Three high yielding
and early maturing genotypes were identified (Table 8).
The line W12291/W1226% performed well in grain yield terms
and showed evidence of wide genetic adaptability. It is
clear from these results that the rain occurs late in lhe

season, farmers may be able to take advantage of such short

maturity genotypes and reduce their risk of crop failure.
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TRBLE 8

PERFORMANCE OF SELECTED HIGH YIELDING, SHORT DURATI(N GENBTYPES OF DARLEY DURING 1987/88

27

QUETTA KHUIDAR KAN NEHTARZAL
Bielegical  Grain Riolegital  Grain  PRiolegical  Grain
8.0, VARIETY yield (kg/ha) vyield yield {kg/ha} yield yield {kg/ha) yield
(kgsha} (kg/ha) lkg/ha)
1. BI229174111012-2/70 733 303 1366 117 ab 3066 200 a
-22425/3/hpn/ 1865/ /Ath
1€p-78-0635-1AP-0AP
2, M9 933 7} 1266 2 224 ab 1800 188 abc
3, RI2291/812269 1266 571 1400 a 338 a 2133 223 ab
1C8-70-0594-BAP-1AP-DAP
4, LBLAL BARLEY (EHECK) - - 933 3 800 abcd 125 be 2133 93 be
COEFFICIENT OF VARIATION ¢ 52 13 44 95 24 i)}
STANDARD ERROR 117 Y 90 23 112 19

Note:- 1) Coefficent of Variation & Standard Error are of total tested entries {i.e. 18},

1) Values with different letters are significantly different (P¢.0D)
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2. LLEGUMES
A. Lentils

Lentil is the second most important grain legume crop
in Pakistan. It is grown in winter over an area of 82,300
ha with an annual production of 29,900 metric tonnes (Bashir
et al., 1988). Out of the four provinces of Pakistan, 70%
of the cultivated area 1is in the Punjab, while Balochistan
has presently the lowest hectarage (Anwar et al., 1986).
Lentils are capable of growth in the poorer soils and more
extreme climates of Pakistan, as are found and experienced
in upland Balochistan (Asghar et al., 1988). At present,
the mono-cropping of wheat, or wheat in rotation with long,
unproductive fallows are the present cropping practices
under the traditional low 1input system of husbandry. The
introduction of more legume crops may intensify agricultural
production and at the very least reduce the risks of
disease-induced total crop failure (Asghar et al., 1988).
The local landrace presenty being grown is well adapted to
the severe temperature conditions, but has the disadvantage
of being ultra-small seeded. So, the Arid Zone Research
Institute is searching for lentil 1lines with larger seed
size from ICARDA breeding material or from ICARDA’'s
international germplasm collection which can suitably

adapted to the environmental conditions of upland

Balochistan.




i) Lentil Yield Trials (Seluction 1986/87)

The selections of 1986/87 were promoted to a

second
year of testing and planted at three representative sites

with two seeding times. The vyield results from all

locations and sowing times were significantly different and

the entries behaved differently at different sites and

seeding times. ILL No. 1939, 5720, 5845 at Quetta, ILL No.

5747 at Khuzdar and ILL No. 5865 at Kan Mehtarzai gave
significantly higher

dry matter production than the local

check with autumn sowing (Table %).

With spring sowing ILL No. 5720 at Quetta, ILL NO. 975

at Khuzdar and ILL No. ©5B65 at Kan Mehtarzai gave

significantly higher

dry matter production over the local

control (Table 9).

29
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TABLE §.

104 (kg/ha) OF LENTIL LINES {SELECTIOM 1986/87) DURING 1587/89
{AUTUNN AND SPRING FLANTING)

ENT.ILL NO. ORIGIN AUTUNN PLANTING SPRING PLANTING
ko, BUETTA KHUZDAR X.NEHTARZAI QUETTA YHUIDAR K.HEHTAR1AI
1 97%  CHILE 111 1828 1084 3B 749 a 167
2 1939 HOROCCO 1327 abc 1449 1325 472 643 bo7
I 5677 1ICARDA 1102 974 1376 496 987 JAN
4 35487 ICARDA 283 644 1370 334 303 333
5 5690 ICARDA 330 1320 933 249 305 533
6 5714 ICARDA 874 1291 1441 337 350 133
7 5720 ICARDA 1591 a 1379 1023 542 3 634 400
B 5730 ICARDA 114 1680 12 215 497 o
§ 573 ICARDA 699 116} i) 3Y: 288 933
10 S5B38 ICARDA 508 1104 1129 183 /7 483
11 5855 ICARDA 4% 1310 1187 163 264 450
12 588G ICARDA 13572 ab 1791 1640 2 302 3e 833 a
13 707 CYPRUS 1152 1477 1390 197 241 733
14 842 LEBANON B4l 1807 1069 85 523 817
15 3747 1ICARDA 873 Nl a2 1832 160 m 583
i6 5750 ICARDR 905 1625 1149 128 25t 817
17 PRECOI ----- 891 1137 539 143 316 400
18 CHECK LOCAL 1105 cde 1449 abc 1203 abc bM< 188 767 ab
BRAND HEAN " 1420 1162 258 400 398
COEFF, OF VAR, 26 26 28 n 35 33
STANDARD ERRCR 139 213 191 115 82 {20

PROBABILITY €0.05 €0.03 €0.05 30,05 €0.03 .03




Only ILL No. 5865 gave significantly higher seed yield
over the local check at each location in the autumn
planting. But in the spring planting the seed vyield
results were not significantly different at Quetta and Kan
Mehtarzai while [ILL NO. 56477 and Precoz gave significantly
higher seed "yields than the local check at Khuzdar (Table

10).

It can be concluded from the results that ILL No. 5865
is a better 1line for autumn planting, having wide
adaptability and better performance than the local check in

a8 dry year.
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TABLE 10

SEED YIELD (ko/ha) OF LENTIL LINES (SELECTION {9B6/87) DURING 1987/88
{AUTUNN AND SPRING PLANTING)

ERT.ILL KO. ORIGIN RUTUHN PLANTING SPRING PLANTING
NO. BUETTA KHUIDAR ¥.NEHTARIAI QUETTA KHUIDAR . HEHTARIA]
1 975 CHILE 4 612 12 b4 2 7
2 1919 MorOCCe 10 33 13 83 1 4
3 5817 ICARDA 5 Jog 243 92 29 b 7
4 5687 ICARDA 12 209 236 B8 7 3
5 549 ICARDA 7 in 134 il 7 1}
6 5714 ICARDA 8 3to 266 0 11 2
1 5720 1CARDA 2 497 231 A} 21 b
8 5730 ICARDA 20 LIM 124 14 3 9
¥ 573t 1CARDA 8 2% 172 12 l 8
10 5838 ICARDA 12 275 U 10 4 3
{1 5B33 1CARDA 11 425 239 2 b 3
12 5865 ICARDA 29 a 772 3 428 a 44 16 2
13 707 CYPRUS 18 396 370 9 1 l
t4 842 LERANBN 10 373 165 0 3 8
15 5747 1CARDA 9 602 295 2 2 2
16 5750 ICARDA 13 e 276 0 4 S
{7 PRECOI ----- 12 269 143 4 39 a 4
18 CHECX LOCAL 22 ab 483 bede 153 cd 0 2t 6
GRAND HEAN 15 466 220 32 il 3
COEFF. OF VAR, (%) &4 3 3 173 116 ¥3
STAHDARD ERROR S B4 47 33 7 3

-— ———a—m ———— e rmm e ————

FROBABILITY 30,05 €0.03 €0.05 20.05 €0.05 30,05

-
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ii) Lentil Obswerval ion Nurserie-s

Selections from the 198646/87 observation nurseries
planted at Quetta bnly were planted in avtumn at all three
experimen£a1 sites 1in a single row observation nursery only
due to a shortage of seed. Further bulking will be required
in 1988/8% season observation nurseries before promising

lines can be selected for promotion to/yield trials.




B. FORAGE L.EGUMES

i) Yield Trials (Selection 1986/87)

Selections behaved differently at different locations

and planting times. However the winter planted trials were

considerably more productive than those planted in spring.

Vicia sativa Acc. 384, Vicia dasycarpa Acc. 683

(improved check), Lathyrus sativus Acc. 3 all gave higher

dry matter production than the lentil landrace control at

Quetta with autumn sowing while Vicia ervillia Acc. 2542,

Lathyrus sativus Acc. 347 and 3 performed significantly

better than the local check at Khuzdar. A new entry of

Vicia villosa L-1437 was the only line at Kan Mehtarzai

which resulted in significantly higher dry matter production

than in the 1local control with autumn sowing. In the spring

sowing Vicia sativa Acc. 2541 at

Quetta, Acc. 384 at

Khuzdar, Acc. 490 at Kan Mehtarzai and Lathyrus sativus

Acc. 3 showed significantly higher production than the local

check (Table 11).




TABLE 11,

104 {kg/ha) OF FORAGE LEGUHE LINES/GENOTYPES (SELECTION 86/87) DURING 1987/88
{AUTUNN AND SPRING PLANTING)

2 e S e e e - L pp——

ENT. NANE ACE. RO, AUTUHN PLANTING SFRING FLANTING
HD. QUETTA KHUIDAR K. MEHTARZAI BUETTA IHUIDAR K.MEMTARZAI
1 V.SATIVA 393 133 a 575 Ibb 219 1417 a 600
2 ° 709 672 336 191 305 o7 500
3 ' 07 685 562 363 269 KN 667
4 ' 1632 332 639 in 213 333 733
3 : 1486 399 349 2 346 $33 517
b * 2041 889 625 9 38 2 617 400
7 V.ERVILLIA 2542 989 1033 a ryL 294 133 267
B V.DASYCARPA 683 1245 a FLL 238 134 633 617
9 L.SATIVUS 347 481 957 ab 208 308 b7 700
10 b I U a 974 ab 200 434 ab 183 b 950
11 V. SATIVA 709 700 4 238 222 400 583
12 * 1361 207 87 o Bt 187 17
1 ' 90 927 B85 318 232 300 1033 a
14 V.VILLOSA*  L-1437 798 389 733 2 4 317 467
15 V.DASYCARPA®  L-2527 489 635 203 99 483 "
16 V.PANNONICAY  L-1444 0 185 183 0 0 269

17 LOCAL LENTHL  CHECY 831 abc 472 bed 546 B 104 det 467 bcd  7B3 abc

18 CHECX 701 abc 875 bed 424 be 101 def 350 bed 750 abe
GRAND ;1;;\;! 723 7 302 22;"-““";;;““”-;;; -----
we W w0 om w W w2
s g s w0 @& e
R

¢ Genotypes in first year of testing.




For seed vield Lathyrus sativus Acc. 3 gave
significantly greater production than the local check at
Khuzdar with autumn sowing and at all three sites in the
spring snwing while its Acc. 347 was the second most
promising line at all locations and plantings. Lathyrus
sativus Acc. 347 produced significantly higher seed yields
at Khuzdar in both autumn and spring sowing and at Kan
Mehtarzai in spring plaﬁting only than the local conﬁrol
treatment. Other promising lines were Vicia ervillia Acc.
2542 at Quetta and Khuzdar (autumn sowing), Vicia sativa

Acc. 384 and 1652 at Kan Mehtarzai (autumn sowing) and Acc.

2541 at Quetta with spring sowing (Table 12).
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TABLE 12.

SEED YIELD {ko/ha) OF FORABE LEGUME LINES/GENOTYPES (SELECTION B6/87) DURING 1987/88
(AUTUNN AND SPRING PLANTING)

e e e o o e e e e e e e e e e e e e o e e e e e e e e e e+ o S i e e e = ke et = = o

ERT. HANE ACC. RO, AUTUNN PLANTING SPRING PLANTING

Hb. QUETTA KHUZDAR X.HEHTARZA] BUEFTA  LHUIDAR ¥.MEHTARIAI

! V.SATIVA B4 48 89 16 a 3 0 88

2 * 09 17 166 62 89 0 141

3 ' 507 9 25 99 20 0 17

4 ’ 1652 - 10 30 1e a 3 0 134

5 b 1486 ] 34 82 2 0 b7

6 ’ AL ) B 198 85 187 a i 123

7 V.ERVILLIA 542 225 a 435 2 9 118 ) 65

8 V. DASYCARPA 683 ) 123 b4 13 0 167

? L.SATIVUS M 0 280 abc 76 12 163 9 b
10 y 3 42 34t b 68 136 3h 120 W07 a
i1 V. SATIVA M 20 8 b 14 0 95

12 " 1361 9 14 i 2 0 128

13 g 4% 28 2 97 L] 0 186
14 V.VILLOSA® L-1437 9 21 A 0 0 17

15 V.DRSYCARPA® L-2527 H ! 31 N 0 M

16 V.PANNORICA® L-1464 0 b 9 0 0 11

17 LDCAL LENTIL CHECX 10 bc B5 ¢ 105 ab 0 d 3 18 ah
18 ' CHECK 12 b % ¢ 54 abcd 0 d 1 IB gh
GRAND MEAN 33 13 12 52 17 127
COEFFICIENT OF VARIATION (%) 87 87 47 84 142 45
STANDARD ERROR 16 ) 20 16 14 33
PROBABILITY 0,05 0.05 0.05 €0.05 (0,03 (0. 0%

o 4 . - - - - v " o

¢ Genotypes in first year of testing,




ii) VYield Trials (New Material)

Twenty new advanced lines of Vicia sativa received from

ICARDA were planted at three representative sites with two

sowing times. Most of the lines did not perform well at all

three sites. Saome of the lines showed acute cold

susceptibility at Quetta and Kan Mehtarzai while at Khuzdar

they failed to survive under the prevailing high temperature

and drought conditions.

Autumn planting gave better results than when compared

to spring planting. In the autumn planting, dry matter

production and seed yield of some lines were better than the

control while for the spring planting (except Kan Mehtarzai)

gave no seed in most of cases. However on the basis of

overall performance the eight lines which per formed

significantly (P<.05) better than the local control were

selected for testing for another two years for counfirmation

of results and assessment of their adaptability to

variable environmental conditions (Tables 13,14).
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TABLE 13.

104 {kg/ha) OF NEW LINES OF VICIA SATIVA (SELECTION 1987/88 FROM 20 LINES, AUTUNM AND SPRING PLANTING}

FOR FURTHER TESTING.

ERT, NANE ACC.NO.

QUETTA KHUZDAR ¥.MEMTARZAI

AUTUNN PLANTING

SPRING PLANTING
QUETTA FHUIDAR K, MEHTARIAI

I~ V.SATIVA 3 1482 333 957 497 913 8§50
2 ' 715 873 643 727 7 853 m
3 * 308 B92 327 622 ryd 833 667
5 ' 490 ot 569 933 345 167 800
3 ' 709 1007 19 338 337 460 617
b * 1459 1175 267 929 263 467 767
? ' 1485 530 621 w97 173 400 850
8 ' 2 318 315 3 2% 447 133
?  V.DASYCARPA 83 1444 358 685 PI 647 133
10 LOCAL (CHECK) - 1153 477 447 3 367 600
GRAND HEAN 926 903 626 280 617 13
COEFFICIENT OF VARIATION (1) 52 108 L 41 36 22
STANDARD ERROR 136 196 144 56 155 13
PROBABILITY .05 3. 05 05 (.05 (.05 .05
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TABLE 14

SEED YIELD (ko/ha) DF HEW LINES OF VICIA SATIVA (SELECTION 1987/B8 FRON 2G LINES,

AUTUKN AND SFRING PLAMTING) FOR FURTHER TESTING

ENT. HANE ACC. N, AUTUHN PLANTING SPRING PLANTING
NG, RUETTA XHUZDAR K.HEHTARZAI QUETTA EHUIDAR K.MEHTARZAI
b VLSATIVA K B3 i 133 33 0 187
2 ' 113 18 1 202 b 0 218
N ’ 308 9 7l 223 3 ¢ i85
4 - 490 1 43 183 2 ¢ 21
S ' 79 7 48 8 17 0 85
6 ' 1457 3 26 23 2 0 258
li . 1485 0 38 197 0 0 240
8 ' 2 1 79 94 3 0 92
9 V.DASYCARPA 683 12 33 235 2 11 207
10 LOCAL (CHECK) - 12 86 L1 0 13 %0
GRAND MEAN 18 74 183 10 3 179
COEFFICIENT DF VARIATION (1) 175 156 6 142 88 3
STANDARD ERROR 9 39 49 b ! 22
FROBABILITY (.05 7.03 .05 .05 (.05 .05
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iii) Observatiun Nurseries (New Material)
Some 41 different lines/genotypes were received from

New Zealand and planted in autumn at the three regqular

sites of germplasm testing. Some lines of Vicia villosa and
Vicia sativa appeared to be suitable for promotion to the
yield trials but shortage of seed has limited this. However
the material will be maintained in the observation nursery
for multi-locational testing for the dual purpose of; a)

testing and b)increasing seed for future yield trials.

It is now evident from three vyears’ testing of newly
introduced annual sown forage legumes that good progress
towards confirmation of adaptability has been made and a
range of species capable of being more productive than the
local control have been identified. These will be upgraded
to wider scale agronomic testing in the 1989/90 season

following seed bulking in 1988/89.

i
Ny



42

RECOMMENDAT IONS

The germplasm evaluation group, after compiling the
results of the previous three years’ work, has recommended
the following lines/genotypes of different crop species to
be handed over to the AZRI Agronomy Group and provincial
Agricultural Research Institute for wide scale agronomic
testing under the variable environment of upland

Balochistan:

S.No Crop Seed Source ILL No. Acc.No
1 Breadwheat WFS5HB6 2133 - -
2 " WF3SHB6 2030 _ -
3 Barley (Arabi Abiad) ICARDA - —_—
4 Lentil ICARDA 53690 —-
5 " " 9865 -
6 " " 5720 .
7 " " 5730 -
8 . " 5838 —_
9 noo " 5750 L
10 " " 9687 -
11 Forage Legume (L.sativus) " _ 347
12 " (L.sativus) " 3

13 " (V. dasy.) " 683
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