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RESEARCH ARTICLES

Breeding and Genetics
Talia 2 - a lentil cultivar for Lebanon

M. Abi Antoun’, P. Kiwan?, and W. Erskine®

1. Agricultural Research Institute, Tel Amara,
LEBANON

2. ICARDA Terbol Station, Bega’a Valley,
LEBANON

3. ICARDA, P.O. Box 5466, Aleppo, SYRIA

Abstract

Description is given of Talia 2, a new lentil cultivar released
in Lebanon. In comparative performance of lentil cultivars
at Beqa’a valley during 1980-89 seasons, Talia 2 gave an
average seed yield of 1501 kg/ha in comparison with 1191
kg/ha for Lebanese local. Talia 2 matures earlier. It is
less tall. The seed coat is mid-brown. The average seed weight
is 2.76 g/ 100 seeds. The protein content is 28.8 and cooking
time is 35 min.

Introduction

Lenil is an important dictary item in Lebanon. A total of
approximatcly 4000 ha is grown with lentil annually (FAQ
1987) and there is a considcrable quantity of Ientil seed
imported. The joinl breeding program of the Agriculture
Rescarch Institute, Tel Amara, Lebanon and the International
Center for Agricultural Rescarchin the Dry Arcas (ICARDA)
has produced a new Ientil cultivar for Lebanon, which has been
rclcased as Talia 2.

Talia 2 is a smalksceded, red cotyledon lentil with a higher
yicld than Lebancse local (ILL 4399). The results of 13 yicld
trials spread over the seven scasons 1980/1981 to 1988/1989
and three sites in the Beqa’a valley (AREC Amcrican
University of Beirut Farm, and Terbol and Kfardan Stations
of ICARDA) show an average sced yield of 1501 kg/ha for
Talia 2 compared to 1191 kg/ha for Lcbancse local giving a
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yicld advantage of 26% (Table 1). In a large-scalc test car-
ricd out in the 1988/1989 scason by the Agricultural Rescarch
Institute (ARI), Talia 2 yiclded 777 kg/ha in contrast (o
Lebanese local which yiclded 241 kg/ha.

Talia2 flowers and maturcscarlicr than Lebancse local
and is Icss tall (Table 2). Its sccd coat colour is mid-brown
without any pattcrn. The average sced weight of Talia 2 is
2.76g/100sccds comparcd 1o 3.30g/100 secds for Lebanese
local. The protcin contents of Talia2and Lebancsc local are
28.8 and 28.5%, respectively. The cooking times [or Talia 2
and Lebancse Local are 35 and 25 mins, respectively. The
mcthods uscd to measurc cooking time and protein conlent
are given in Erskine et al. (1985).

Talia 2 originatcs from a single plant sclection, 78S 260013
madcin 1978 alICARDA, Alcppo from agermplasm acces-
sion ILL 16 collected at Salt in Jordan in 1972 by the Arid
Lands Agricultural Development Program, Lebanon.

Table 1 Seed yicld (kg/ha) of Talia 2 and Lebanese
local lentil in Lebanon from 1990 (o 1989
Cultivar

Scason Location Talia2 Lebanese LSD

local (5%)
1980/81 AREC 1844 1320 831
1980/81  Kfardan 992 896 453
1980/81  Terbol 1463 1108 825
1981/82  Kfardan 530 577 279
1981/82  Terbol 2352 1785 469
1982/83 Terbol 2298 1796 414
1983/84 Terbol 1622 1267 310
1984/85 AREC 257 761 300
1984/85 Terbol 1979 1500 237
1987/88 Terbol 1239 1153 228
1987/88  ARI 2600 2000
1988/89  Terbol 1565 1074 270
1988/89  ARI 777 241
Mcan 1501 1191
% advantage 26
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Table2 The mean and standard error (in parentheses)
of key traits of Talia 2 and Lebanese local over differ-
ent numbers of trials

T_rait Talia 2 Lebanese }\I_umber
local of
locations

Time to flower 143 (£4.1) 147 (x4.4) 8

(days)

Time to maturity 188 (+3.2) 193 (43.5) 7
(days)

Plant height 33 *2.8) 36 (+2.5) 8
(cm)

100 seed weight  2.76 (+0.34) 3.30 (x0.16) 2
(g/100 seeds)

Protein content  28.8 28.5 1
(%)

Cooking time 35@0) 25 &5.0) 2
(min)

References

Erskine, W., Williams, P.C. and Nakkoul, H. 1985. Genetic and environ-
mental variation in the seed size, protein content and cooking qual-
ity of lentils. Field Crops Rescarch 12: 153-161.

FAO, 1987. Food Production Yearbook, Food and Agriculture Organi-
zation to the United Nations System, Rome, Italy.
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Effect of lentil residue management on
the productivity and NPK removal by
lentil-rice double cropping

R. Prasad, P.S. John, Mercy George, S. Singh,
and S.N. Sharma

Division of Agronomy

Indian Agricultural Research Institute

New Delhi-110012, INDIA

Abstract

A field experiment conducted at the Indian Agricultural
Research Institute, New Delhi for two years showed that
rice grain yield was 03-0.5 t/ha more when grown after
lentil than after fallow. Incorporation of lentil residues in
soil resulted in a removal 0of 46-89 kg/ha of the primary nu-
trients (15-36 kg N, 25-10 kg P,O,, and 28.5-43 kg k, O) less
than by lentil-rice double cropping. Incorporation of lentil
residues is thus recommended as a soil recuperative prac-
tice.

Introduction

‘Wheat-rice’ is the most prevalent double cropping system
in North-western India, producing about 10-14 t/ha of
grain. However, this ccreal-cereal double cropping system
is {airly exhaustive and removes 400-500 kg/ha/yr of NPK
(Sharma and Prasad 1980). Nutrient removal by this double
cropping systcm far exceeds the applied doses of primary
nutricnts and the continuous depletion of soil fertility de-
creascs crop yields. Lentil, a highly profitable crop is
suggested as an alternative crop to wheat for maintaining
soil fertility (George and Prasad 1989). John et al. (1989)
reported that cowpearesidue (grain harvested and straw in-
corporated in soil) gave higher grain and straw yield and N
uptakce by rice than fallow. The present investigation was
made to study the effect of lentil residue management in the
productivity and NPK removal by rice-lentil double crop-

ping.
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Materials and Methods

A ficld experiment was conducted during the 1983-85 sea-
sons at the Indian Agricultural Research Institute, New
Dclhi. The soil of the field was sandy clay loam of pH 7.5
(1:2.5 soil to water). It was low in total N (0.0039%) and
available P (17.5 ppm).

Lentil was grown during winter (November - April)
and rice during the following rainy scason (July - October).
There were 3 treatments. 1. {allow, 2. fentil (grain and
residue (straw) removed and only root residue remainced),
and 3. lentil (grain) removed, residue (straw) incorporated
in the soil one week after lentil harvest. (These plots needed
light irrigation to incorporate Ientil residuce in the soil). No
cultivation was donc in May and Junc. Land was prepared
by ploughing, flooding, and puddling in July and ricc was
transplanted.

Lentil varicly Pant L-4 was sown in the third/fourth
wecek of November and harvesied in the last week of April,
Lentil as well as fallow plots received 13 kg P/ha as ordinary
super phosphate.

Rice varicty Pusa 169 was transplanted in the first week
ol July and harvested in the last week of October. All plots
received 60 kg/ha as urea, 22 kg P/ha as ordinary super-
phosphate, 42 kg K/ha as muriate of potash, and 20 kg zinc
sulphatc/ha.

Grain and straw yield of lentil and rice werc recorded
and samples were drawn for total N, P, and K analysed by
the procedures described by Prasad (1982), NPK uptake by
the crop was calculated by multiplying the grain and straw
yiclds with their respective NPK contents and summing
them,

Results and Discussion

Lentil grain yield was about 1.1 t/ha in the 1983/84 scason
and 1.9 t/hain 1984/85 scason (Table 1). Lentil straw yicld
was about 2.7 to 3 morc than that of grain. The (otal
biomass yield of lentil was 3.8 t/ha in the 1983/84 scason
and 7.5 t/ha in the 1984/85 season. Lower grain and straw
yicld of lentil in thc 1983/84 scason was duc to lentil
introduction for the first time to that ficld. In the second
year, lentit Rhizobia, presentin the soil, gave better nodula-
tion, plant growth, and yield. Rice grain and straw yicld was
similar in the two years of study and the total biomass yicld
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Table 1 Grain and straw yield of lentil and succeeding ricc as influenced by lentil residue management
Residue management ~ Lentil (t/ha) Rice (1/ha) Lentil+ rice
Grain  Straw  Total Grain  Straw Total  (grain t/ha)
1983/84
Fallow (no-residue-rice) - - E 4.6 5.2 9.8 4.0
Lentil (residue removed)-rice 11 2.7 38 4.8 5.6 10.4 5.9
Lentil (residue* incorporated)-rice 11 1.1 49 6.1 11.0 6.0
SEm * 0.08 0.07 0.05
LSD 0.05 NS 0.24 0.16
1984/85
Fallow (non residue)-rice - - - 39 6.0 99 3.9
Lentil (residue removed)-rice 19 5.6 7.5 42 6.5 10.7 6.1
Lentil (residue incorporated)-rice 1.8 1.8 43 6.7 11.0 6.1
SEm + 0.04 0.05 0.12 -
LSD 0.05 NS 0.17 0.42
* Straw yicld was rccorded and samples taken for NPK analysis belore incorporation in soil

was 9-11 t/ha. In the first ycar of the study (1983/84) grain
yicld of ricc was significantly more when Ientil straw was
incorporated in soil. However, in the sccond year ol the
study (1984/85), Ientil root residucs alone significantly
increased the grain yicld of the succeedingrice crop. There
was a further increase when Ientil residue was incorporated,
but it just missed rcaching the level of signilicance at 5%.

Straw yicld of rice grown after lentil was also signili-
cantly more than after fallow in both ycars. Lentil rool
residucs alone significantly increased the straw yicld of rice
as compared to fallow. Incorporationof lentil residuces pro-
duced significantly morc rice straw than root residucs only
in the 1983/84 secason.

The total productivity (grain yicld) of Ientil-rice double
cropping was about 6 t/ha as compared to 3.9 to4.6 t/halor
fallow-rice.

Removal of Nitrogen

Nitrogen, removed by lentil was 67.9 kg/ha in the
1983/84 season and 109.2 kg/ha in the 1984/85 season
(Table 2). The variation in the quantity of N removed by
lentil in the two seasons was due to large variation in the
grain and straw yield in the two scasons. Grain accounted
for about 58 to 65% of the total N removed by lentil crop.
Thus incorporation of lentil residuc resulted in a return of
35 to 42% of the total N removed by the lentil crop to soil.

Nitrogen removed by rice was significantly more (6-10
kg/ha) with rice grown after lentil than rice grown after

6 En Lens Newsletter Vol. 17, No. 1, 1990

fallow. Incorporation of lentil residue [urther increased the
N removal by rice about 13-25 kg/ha more as compared Lo
fallow.

Incorporation of lentil residues in soil gave higher pro-
ductivity of the Ientil-rice cropping system and higher N
removal by lentil, but it resulted in 15.2 to 36.0 kg/ha less
removal of N from soil as comparced to treatment where
lentil residues were removed.

Removal of Phosphorus

Phosphorus removal by lentil was about 9 kg/ha during the
1983 /84 scason, while it was 19 kg/hain thc 1984 /85 season
(Table 3). The variation in the quantity of P recmoval by
lentil in the two seasons was duc to a large variation in the
grain and straw yicld in the two seasons. In both scasons,
the grain accounted for about half of the P removal by lentil
crop. Thus incorporation of lentil residue resulted in a
return of about half of total P removed by the lentil crop to
soil.

Phosphorus removed by the rice crop was significantly
morc (3.6 kg/ha) when grown after lentil than after fallow
in thc 1983/84 scason. Incorporation of lentil residucs
further increased the P removal by the rice crop, about 5.9
kg/ha morc as comparcd (o fallow.

Incorporation of lentil residuces gave higher productiv-
ity of lentil-ricc cropping systcm and higher P removal by
ricc, but it resulted in 2.4 to 10.4 kg/ha less removal of P
from soil as comparecd to the treatment where lentil resi-
ducs were removed.
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Residue
Grain  Straw

Fallow (no residuc)-rice :
Lenti] (residue removed)-rice 39.6 283
Lentl (residue incorporated)-rice 38.2

SEm + 2.90

LSD 0.05 NS
Fallow (no residue)-rice - -
Lentil (residue removed)-rice 71.1 38.1
Lentil (residuc-incorporated)-rice 66.3 =

SEm * 1.80

LSD 0.05 NS

Table 2 Nitrogen removal by lentil-rice double cropping as influcnced by lentil residue management

~ Lentil (kg/ha)

Lentl + riee

Rice (kg/ha)

Total Grain  Straw  Total (kg/ha)
1983 /84
- 825 233 75.8 75.8
67.9 59.4 262 85.6 153.5
38.2 69.5 30.6 100.1 [38.3
0.92 0.07 1.43 -
3.19 2.32 4.90 -
1984/85
. 49.4 30.9 80.3 80.3
109.2 519 34.0 80.5 195.7
60.3 578 35.0 93.4 159.7
1.22 0.74 1.35
423 2.55 4.07

Table 3 Phosphorus removal by lentil-rice double cropping as influenced by lentil residue management
Residue Lenul (kg/ha) Rice (kg/hu)_ . Lentil + rice
Grain Straw  Tolal Grain Straw Total total (kg /ha)
1983/84
Fallow (no residuc)-rice - - - 10.3 b 15.4 15.4
Lentl (residue removed)-rice 4.1 4.5 3.0 12.5 0.5 19.0 27.6
Lentil (restdue incorporated)-rice 39 39 14.0 73 213 25.2
SEm * 0.30 - - 0.12 0.16 0.20
LSD 0.05 NS - - 0.43 0.57 0.70
1984/85
Fallow (no residue)-rice - - - 7.2 37 10.9 10.9
Lendl (residue removed)-rice 8.8 10.4 19.2 7.5 3.0 11.1 30.3
Lentil (residue incorporated)-rice 8.2 - 8.2 7.8 3.9 11.7 9.9
SEm 0.22 - - 0.14 0.18 0.18 -
LSD 0.05 NS - - 0.49 NS NS
Removal of Potassium Potassium removal by the rice crop grown alter fentil

Potassium removal by lentil was 42.6 kg/ha in the 1983 /84
scason and 55.0 kg/ha in the 1984/85 scason (Tabled). The
variation in the quantity of K removal by lentil in the two
scasons was due to a large variation in the productivity in the
two scasons. Grain accounted for about 82 to 84% ol the
total K removal by the lentil erop. Thus, incorporation of
lentil residues resulted in a returniof 16 to 18% of the total
K removed by the lentil crop to the soil.
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was morc (4.4 10 7.4 kg/ha) as compared to that after fallow.
Incorporation of Ientil residues further inereased the K re-
moval by therice crop, 10.7to 12.1 kg/ha more as compared
Lo fallow.

Incorporation of lentil residues gave higher productiv-
ity of lentil-rice cropping system and higher removal of K by
rice, bul it resulted in 28.5 to 429 kg/ha less removal of K
from soil as compared to the treatment where lentil resi-
dues were removed.
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Table 4 Potassium removal by lentil-rice double cropping as influenced by lentil residuc management

Lentil (kg/ha)

R Rice (kg/ha) Lentil + rice
Grain  Straw  Total Grain  Straw  Total (kg/ha)
1983 /84
Fallow (no residue)-rice - - - 138 454 59.2 59.2
Lentil (residue removed)-rice 6.7 359 42.6 139 49.7 63.5 106.2
Lenal (residue incorporated)-rice 64 6.4 14.2 571 7.3 717
SEm + 0.36 0.28 1.78 1.90 -
LSD 0.05 NS NS 6.15 6.57
1984 /85
Fallow (no residue)-rice - - - 18 89.1 96.9 96.9
Lentil (residue removed)-rice 9.5 45.5 55.0 N 96.6 104.3 1593
Lentil (residue incorporation)-rice 8.8 - 8.8 7.8 9.8 107.0 1164
SEm + 0.25 - 0.55 2.74 2.85
LSD 0.05 NS 191 948 NS

Residuc

Grain  Straw

Fallow (no residue)-rice -
50.4

Lentil (residue removed)-rice

Lentil (residue incorporation)-rice 48.5 -
Fallow (no residue)-rice - -
Lentil (residue removed)-rice 894 940
Lentil (residue incorporated)-rice 833

Table 5 NPK removal by lentil-ricc doublc cropping as influcnced by lentil residue management

Lentil (kg/ha) Rice (kg/ha)

Lendl + rice

Total Grain  Straw  Total total (kg/ha)

1983 /84

76.6 73.8 150.5 150.5

119.1 85.8 82.5 168.2 2873

48.5 97.17 95.0 192.7 2412
1984/85

- 644 123.7 188.3 188.3

183.4 67.1 134.8 201.9 3853

833 73.4 139.3 212.7 296.0

Removal of total primary nutrients (NPK)

Removal of the total primary nutrients (NPK) by lentil crop
was 119.1 kg/ha in the 1983/84 scason and 183.4 kg/ha in
the 1984/85 season (Table 5). The variation in thc quantity
of these elements removed by lentil in the two years was duc
to a large variation in the productivity in the two ycars.
Grain accounted for about 50 to 60% of the total of NPK
removed by the lentil crop. Thus, incorporation of lentil
residues resulted in a return of 40 to 50% of the total NPK
removed by lentil to soil.

The removal of NPK by rice crop when grown after
lentilwas more (13.6 10 17.7 kg/ha) than grown alter fallow.
Incorporation of lentil residues further increased the re-
moval of primary elements by rice crop; 24.4 to 42.2 kg/ha
more as compared to fallow.
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Incorporation of lentil residucs gave higher productiv-
ity of lentil-rice cropping system and higher NPK removal
by rice, but it resulted in 46.1 10 89.3 kg/ha less removal of
primary nutricnts from soil as compared to the trcatments
where lentil residues were removed.
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Effect of sowing date and row spacing
on the yield of lentil varieties

Kalyan Singh, S. Singh, Anil Jain, and
P.P. Singh

Rafi Ahmed Kidwai College of Agriculture
Schore 466001, Madhya Pradesh, INDIA

Abstract

The response of the lentil varieties (JLS-1 and Sehore 74-
5) to sowing date on 15 and 30 Qct and 15 and 30 Nov and
the three row spacings 15, 22.5, and 30 cm was studied in
Central India during the 1982-84 seasons. Sowinglentil on
15 Oct was most advantageous. Delay in sowing time
beyond 30 Oct decreased grain yield significantly. Sehore
74-3, a bold seeded cultivar, out-yielded the standard
variety JLS-1 in both seasons. There was no significant
variation in grain yield due to row spacing.

Introduction

Lentil, (Lens culinaris Medik.) is animportant pulse crop in
India. Itis grown on an area of 288.2 thousand hectares with
an annual production of 126.3 metric tonnes in Madhya
Pradesh (MPDA 1984). The average yicld 438 kg/ha is,
however, low. The adoption of improved production tech-
nology coupled with suitable sowing time, row spacing, and
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high viclding varictics can improve the productivity sub-
stantially. The present investigation was an attempt to study
the response of lentil varietics to different sowing dates and
row spacings.

Materials and Methods

A ficld study was conducted at the Research Farm of J.N.
Krishi Vishwa Vidyalaya, Campus- Rafi Ahmed Kidwai
College of Agriculture, Sehore (M.P.) for the two winter
scasons of 1982-84. The treatments consisted of different
combinations of four sowing dates (15 and 30 Oct and 15
and 30 Nov), thrce row spacings (15, 22.5, and 30 ¢cm), and
two varictics (JLS-1and Schore 74-3). The trcatments were
replicated four times in a split plot design with sowing date
in the main plots and combinations of row spacings and
varictics in sub plots. The net sub plot was 3.6x 5.0 m?. The
trial was sown on clay loam soil with an average of 215.0,
7.6, and 335.4 kg/ha of available N, PO, and K,O, respec-
tively with pH of 7.30. A uniform sced rate of 30 kg/ha was
applied for cach plot. A basal dosc of 100 kg/ha of di-
ammonium phosphate (DAP) was given o cach plot al the
time of sowing. A pre-sowing irrigation was given Lo cnsure
good germination. One more irrigation (75 mm watcer) was
given 45 days aller sowing before flowering.

Total rainfalls of 95.8 and 100 mm were recorded
during October - March in the 1982/83 and 1983/84 sca-
sons, respectively.

Results and Discussion

Sowing date: Sowing date in the 1982/83 scason had a
significant influecnce on grain yicld and yicld componcats
(Table). Lentil sown on 15 Oct on an average recorded a
significant increcase of 82.6 and 158.09% in grain yicld as
comparcd to the respective sowing times of 15 and 30 Nov.
This sowing date 15 Oct also recorded 13% higher grain
yicld than sowing on 30 Ocl.

During the sccond 1983/84 scason however, the first
(wo sowing dates were at par. Sowing on 30 Oct, on the basis
of the two year average, produced 61.7 and 128.4% higher
grain yicld than 15 and 30 Nov, respectively. The increase
in grain yicld was mainly duc to an increase in the various
yicld attributing paramctcrs like the number of branches/
plant, number of pods/plant and number of grains/plant,
and 1000-sccd weight. The carly sown crop had lavourable
weather conditions carly in the scason, namely tempcra-
ture, conducive to good germination, and crop development
resulting in higher valucs of yicld attributes and grain yicld.
The latc sown crops suffered duc to low temperatures carly
in the scason and high tempcraturc and hot winds later in
the scason at pod formation and grain development stages.
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These results corroborate the findings of Shrivastava (1979),
Ahlawat et al. (1982), and Duiwcedi ef al. (1987).

Row spacing: The influence of row spacing on grain yicld
and yield components (pooled), except for the number of
grains/plant, was not significant (Table). Similar findings
were also reported by Shrivastava (1979) and Singh and
Ram (1986).

Variety: The varictal effect on grain yicld was significant.
Varicty Schore 74-3 yiclded 24.2% morce grain yicld than
JLS-1 on average. Varicty Schore 74-3 also produced a
higher number of branches, number of pods, and number of
grains/plant and thousand grain weight than JLS-1.

The interactions were not significant for grain yicld
and yicld componcnts.
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Table Effcct of sowing dates and row spacings on grain yicld and yicld components (pooled data of two years) of lenul

varictics

Treatment  Grainyicld (kg/ha)  Numberof  Numberof  Number of 1000-

1982/83 1983/84 Mcan branches/ pods/ grains/ sced weight

plant plant plant ()

Sowing date

15 Oct 1564 1248 1406 4.70 45.53 57.82 33.01

30 Oct 1320 1170 1245 4.60 43.37 53.57 32.40

15 Nov 717 822 770 448 42.00 51.24 31.35

30 Nov 404 625 545 437 36.35 42.89 30.80

SEm. % 72 75 52 0.11 091 1.1 0.25

LS.D.al 5% 230 239 153 0.31 2.68 3.28 0.74

Row spacing (cm)

15.0 964 888 926 4.38 39.05 46.90 31.40

22.5 983 1002 993 4.601 42.36 52.45 32.40

30.0 1101 1008 1055 4.62 44.03 54.80 32.20

SEm. % 58 68 44 0.09 1.72 2.52 0.30

L.S.D. at 5% - - - - 6.98 -

Variety

JLS-1 914 854 884 4.26 37.30 45.38 30.02

Schore 74-3 1118 1078 1098 4.82 46.32 57.38 33.80

S.Em. % 47 55 36 0.06 1.15 1.68 0.20

LS.D. at 5% 133 - 156 100 017 3.19 4.65 0.56
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Lentil weeds in Rampur,
Chitwan Valley, Nepal

D.R. Dangol
Department of Agricultural Botany

Institute of Agriculture and Animal Science
(IAAS), Rampur, Chitwan, NEPAL

Abstract

The weeds associated with lentil in the Chitwan Valley of
Nepal are reported. Information on occurrence and
dominance of weeds of lentil at the Agronomy Farm in
Rampur, Chitwan Valley is given.

Introduction

Lentl (Lens culinaris Med.) is the most important grain
legume of Nepal. The average total arca sown to this crop
was 114,333 ha with an average yicld of 0.574 t/ha in the
1986-88 scasons (DFAMS 1988). The crop is highly in-
fested with different kinds of winter weeds, thus the grain
yicld is deereased upto 72% due to weed compelition
(Chaudhary and Singh 1987). Ranjit and Bhattarai (1988)
reported that the broad leaved weed specics dominated
weed composition and population in lentil ficlds in hilly
and terai regions of Nepal. However, weeds associated
with lentil in the Chitwan Valley of Nepal were not
reported so far. Therefore, this study was undertaken to
obtain information on the occurrence and dominance of
weeds of Ientil at the Agronomy Farm in Rampur, Chitwan
Valley, Nepal.

Materials and Methods

In February 1989, a weed survey was made in the lentil
ficld at thc Agronomy Farm of the Institute of Agricul-
turc and Animal Science (IAAS), Rampur (224 m MSL).
The arca under study is situated in the Chitwan Dun Val-
ley (27°30° - 27°45°N latitude and 84° - 85°E longitudc) in
Nepal. The climate is hot, humid, and sub-tropical. The
on¢ square meter quadrat was used to count weeds and
crop plants. Twenty temporary sampling quadrats were
taken randomly at the flowering stage of the crop.
Frequency percentage, abundancy, density, their relative
valucs, and importance value indices (IVI) were calculated
as pcr Ambashtha (1984) and Curtis and Cottam (1962).
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Other weed specices outside the sampling units were also
collected to record all weed species associated with the
crop.

Results and Discussion

Twenty-seven angiosperm weed species were identified
from the survey arca (Table). These species represented
23 genera and 15 families. Of the total number of the
species recorded, the Leguminosac, Compositac, Polygo-
naceac, and Gramincac made up 18.5%, 14.8%, 14.8%,
and 11.1%, respectively. These accounted for 59% of all
specics.  The remaining familics were represented by a
single species. The monocot species were few in number.
All the weeds recorded except Cynodon dactylon  (L.)
Pers. were annuals. Of the total specices, 22 were recorded
from the quadrats. The average density of the lentil plants
was 52.7/m?. However, the average density of weeds was
recorded as 201 plants/m?

Frequency

There were 6 species which were found at a [requency
level of 76-100% amongst quadrats. The weeds with 100%
frequency comprised of Vicia sativa L., Polygonum
plebejum R. Br., Chenopodium album L. among the dicots
and Cynodon dactylon (L.) Pers. and Digitaria adscendens
(HBK) Henr. among the monocot species.  There were
only 7 weeds at a frequency level of 26-75%. The other
species were recorded at frequency levels below 21%.

Abundance

The above five specics with 100% f[requency value,
Ageratum noustonianum Mill. with 60% frequency value,
and Eleusine indica (L.) Gacrin. with 75% [requency valuc
had morc than 14 abundancc value. The rest specics had
less than 14 abundance value.

Density

The density values presented in Table reveal that Vicia
sativa, Chenopodium album, and Cynodon dactylon werce
recorded as 38.0, 36.5, and 28.5 plants/m?, respectively.
Rajbhandary (1988) also reported the dominance of Vicia
sativa in lentil in Nepal. The weeds with 10-15 plants/m?
comprised Ageratum houstonianum, Polygonum plebejum,
and Eleusine indica. The other species were found at less
than one densily value.
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Table Scientific names, importance value index (IVI), frequency (%F), abundance (A), and density (D) of weed
specics recorded from lentil ficlds of the IAAS Agronomy Farm, Rampur, Chitwan, Nepal 19389,

Scientific name VI
Cynodon dactylon (L.) Pers. 43.6
Vicia sativa L. 423
Chenopodium album L. 383
Digitaria adscendens (HBK) Henr. 351
Polygonum plebejum R. Br, 22.8
Ageratum houstonianum Mill. 21.8
Eleusine indica (L.) Gaertn. 20.0
Polygonum lanigenum R. Br. 16.0
Heliotropium ovalifolium Forsk. 12,6
Polygonum barbatum L. 10.5
Polycarpon prostratum (Forsk.)Asch. & Sch. 7.6
Vicia tetraspermum Mocnch. 6.9
Vicia hirsuta (L.) S.F. Gray’ 5.5
Oxalis comiculata L. 4.1
Gnaphalium purpureum L. 2.8
Anagallis arvensis L. 23
Fumaria parviflora Lam. 1.9
Wahlenburgia marginata (Thunb.) DC 1.7
Alternanthera sessilis (L.) DC 1.6
Medicago lupulina L. 0.9
Solanum nigrum L. 0.9
Lathyrus aphaca L. 0.9
Launaea aspleniifolia (L.) DC. -
Lactuca polysephala Benth -
Mazus pumilus (Burm. f) Steen.

Potentilla supina L.

Rumex dentatus L.

%F A D
100 38.0 8.0
100 36.5 36.5
100 325 3201
100 28.5 28.5
100 14.8 14.8
60 230 13.8
75 17.4 13.1
60 133 3.0
85 5.5 4.7
55 7.8 43
35 7.4 2.0
50 33 1.7
35 39 1.4
20 4.5 0.9
20 1.8 0.4
10 3.0 0.3
15 1.0 0.2
5 3.0 0.2
10 1.5 0.2
5 1.0 0.1
S L0 0.1
5 1.0

0.1

* also reported by Ranjit and Bhattarai (1988) as common lentil weeds-species present in the ficlds, bul ecological data not assigned

Importance Value Index (IVI)

The four species of weeds with more than 27 IVI were
Cynodon dactylon, Vicia sativa, Chenopodium album, and
Digitaria adscendens. These specics contributed 67.1% to
the total weed population. Of these, Digitaria adscendens
was found in vegetative stage at the time of the survey.
In addition to these four species, the other three weeds
namely Polygonum plebejum, Ageratum houstonianum,
and Eleusine indica had indices more than 20. The weeds
with less than 2 IVI value comprised six species namely
Fumaria parviflora Lam., Wahlenburgia marginata (Thunb.)
DC., Altemanthera sessilis (L.) DC., Medicago lupulina L.,
Solanum nigrum L., and Lathyrus aphaca L.

The weeds covered in the present study and earlier
report of Ranjit and Bhattarai (1988) were Chenopodium
album, Anagallis arvensis L., Vicia hirsuta (L.) S. F. Gray,
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and Vicia sativa. But the species Capsella bursa-pastoris
(L.) Medik., Spergula arvensis L., Sienebiera pinnatifida,
Alopecurus pratensis L., and Phalaris minor Retz. reported
in the previous study were not found in the present study.
The 18 weeds of the present study are additional plant
pests associated with lentil crop in Nepal. Chaudhary and
Singh (1987) reported the abundance of Chenopodium
album and Vicia sativa along with Melilotus indica (L.)
All., Anagallis arvensis, and Phalaris minor in Indian len-
til ficlds. Of these, Melilotus indica and Phalaris minor
were not found in the present study.
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Lentil production in highland
Balochistan, Pakistan: Current status
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Abstract

The production of lentil in the Balochistan highlands of
Pakistanis currently largely subsistence in character. The
productivity, both per farmer and throughout the area is
low. Consumption in both rural and urban areas is,
however, widespread and sustained. Urban consumption
is reliant upon imported material. Very small seed size
and lack of cleanliness in the marketing of the local
landrace are important factors in the current low level of
local productivity. The scope for increasing production
through adapted larger-seeded varieties and improved
agronomy seems large at present.

Introduction

The Indo-Pakistan sub-continent is an important lentil
growing arca. In the period 1975-85, Pakistan had a total
arca of 75,900 ha annually under lentils, constituting 4.9%
of the total area under pulses in the country. This produced
30,700 t with an average yield of 393 kg/ha. Seventy five
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pereent of this production was from the Punjab while the
remainder was from the Sind and North-West Frontier
Province. However, the arca olficially under lentil in
Balochistan was almost negligible being less than 200 ha
(Government of Pakistan 1988). Lentil, being a suitable
legume species for cultivation under the Mediterranean
conditions could be more widely and intensively grown in
the Balochistan highlands, where the climate is also Medi-
terrancan, albeit of a severe continental type. In addition,
lentils could become a much more important source of
dictary protein, since their relative price is only about one
fifth of that of red meat (GOP 1988).

A formal survey was conducted in November 1988 in
the southern, central, and northern areas of highland Balochis-
tan. On the basis of previous informal surveys and data
gathcring, it had been determined that a sample size of 77
farmers including 23 from Khuzdar district (region 1), 31
from Kalat, Kachhi, Quetta, and Pishin districts (region 2)
and 23 from Loralai and Zhob districts (region 3) would be
a sulficient and adequatcly representative sample. Within
the three selected regions of highland Balochistan, villages
as well as farmers were selected for questioning at'random
with the initial provision that they were currently lentil
producers.

The survey was made as a first step to collect informa-
tion to:

(a) The present status of the lentil crop, its arca, production,
and yields in highland Balochislan,

(b) The reasons why so [ew farmers grow lentils, and

(c) The opportunitics [or future increases in the arca and
production intensity of lentils in highland Balochistan.

Characteristics of lentil farmers

The lentit producers interviewed were in genceral both
larger than average land owners with 27 ha and animal
owncrs (39 sheep and goats). However, the total land arca
under lentil was less than 0.5 ha per respondent per year
with yiclds averaging between 300-425 kg/ha in the last
three years, which was sufficient only for their own domestic
consumption nceds. More than 80% of all farmers were
operating a mixed dryland crop/livestock cnterprise which
was reliant solely on family labour. Threshing operationsin
Balochistan are usually done by human and animal labour
and thus constitute a major input to farming opcrations
especially for cereals. Sixty-eight pereent of the farmers [elt
that lentil required 75% less labour than was needed for
wheat and thus increased compelition for labour would not
bc a constraint to greater lentil production.

Nincty percent of the farmers presently growing lentil
indicated that their families were growing the crop at the
time of the establishment of Pakistan in 1947 and that there
has been little change in the hectarage since then. As the
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population of Balochistan has increased at least fourfold in
that time, it is evident that the lentil area is not responsive
currently tourban market demand. Answeringthe question
why they do not grow more lentils, hall the farmers indi-
cated that the lack of demand and low prices for the crop
were the main reasons for their unwillingness to grow more
lentils. The second most important reason cited was that of
preferring wheat over lentil and other crops due to concerns
for domestic food sccurity.

A large majority of farmers considered that lentils
necded better quality land than wheat. The predominant
cropping sequence was continuous monoculture on individ-
ual fields; the farmers perceive this system Lo be benchicial
as they believe that yields of all crops are higher if cach crop
is sown in the same ficld as the year before. This suggests
that soil borne diseases are not a major problem and also
possibly that inoculation by native Rhizobia may be of
importance.

Yields are low ( <350 kg/ha), which suggests that a po-
tential for anincrease exists. The farmers were asked about
the main problems they experienced when growing lentils.
Insects are a major concern for farmers. It was not possible
to ascertain definitely from the farmers which insects were
involved, but from their descriptions the likelihood is that
aphids and army worms are the major contributors to yield
losses.

Lentil consumption and disposal

The farmers were asked to detail the various ways they use
their lentil grain and straw (Table).

It is evident from the data presented in the table that
only 10% of lentil production is available for sale outside of
domestic uses. Furthermore, the suggestion that only 6% of
the crop is used for next year’s secds implies, using average
yiclds, that seed rates may be as low as 25 kg/ha. This could
be a major factor in the low yield levels obtained.

Despite the very small area under currently lentils in
highland Balochistan, consumption, in contrast, is wide-
spread and sustained. Boiled lentil grains are used sepa-

Table Lentil consumption and disposal in highland
Balochistan

Consumption/disposal % produce

Grain Straw
Human consumption 70 -
Sale 10 -
Poor /religious tax etc. 10 0
Relatives/friends 4 7
Next year seeds 6 -
Sheep/goats - - 23
Draft animals . 70
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rately, or with bread, as currics, and soups are also now
becoming popular among segments of socicty. As part of
the lentil survey, households were asked how much and how
often they ate lentils. More than 80% of the families were
eating lentil at least 1-3 times a week. If it is assumed that
an average household is growing less than 0.75 ha of lentil
with an average yield of 300 kg/ha, then consumption per
household will be approximately 4.3 kg/week whichimplies
that with 10 consuming membcrs per household (Nagy and
Sabir 1987) each consumer is getting somewhat less than
150 gm per lentil meal. This is not a large intake and
suggests that there is a scope, and perhaps a need, lor a
greater home consumption.

The farmer households werc also asked about their
personal preference between small-sceded and large-seeded
lentils. The local landrace has a very small grain size (14.5
gm/1000 whole sceds) whereas “imported” lentils have
larger sced size, such as those [rom Sind (25.2 gm /1000
whole seeds) or the Punjab (27.3 gm/1000 whole seeds).
Seventy-five percent of respondents said that they preferred
a larger secd size. This could mean that there might not be
much increase in the market demand for the local ultra-
small seeded lentils, even if local production could be con-
sidcrably augmented. In contrast, the successful introduc-
tion of a large-seeded cultivar adapted to the environmental
conditions of highland Balochistan could overcome (his
lack of consumer interest, and lead to anincreased demand

(and prolitable market) for lentil grown in Balochistan.

Marketing and prices

Although only one local Balochi variety is produced, there
are at least three other varieties that arc imported and sold
in various town and city markets. The three main imported
varicties are Sindhi, Punjabi, and Turkish. A Quetta market
survey indicated that most of the province’s lentil require-
ments are met by imported Turkish material (approxi-
mately 25 gm /1000 whole sceds). In 1989 the average prices
were around 9.5 Rs/kg (de-hulled) with Turkish lentils
having a slight premium. Informal consumcr survcys have
suggested that the predominance of sales of the Turkish
material over Punjabi and Sindhi s as aresult of their clean-
liness.

It is evident that the growth, production, marketing,
and consumption of lentils in Balochistan is ncither well
understood nor documented. This paper attempts (o re-
dress this position. Lentils are not a major crop in Balochis-
tan, but potentially could be more important than scems to
be the case today. As large increases are forccast in the
human population, therc is obviously a grcat nced for agro-
nomic research to improve lentil production in Balochistan.
Improved seed rates, water harvesting, inscct control, and
provision of an improved large sceded frost tolerant varicty
are all possible major interventions. Thesc conclusions
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largely underpin AZRUDs rescarch program which has been
ongoing since 1985 and which has the identification of cold
tolerant large sceded varieties and improved methods of
waler harvesting as its principal thrusts. Insceet control
issucs and sced rate considerations will also reccive more
altention in the future.
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Assessment of lodging resistance in
lentil by a lodging instrument

ML.E. Habib Ibrahim, A. Fares, G. Hanati, and
W. Erskine

Food Legume Improvement Program, ICARDA
P.O. Box 5466, Aleppo, SYRIA

Abstract

Lodging was artificially induced in lentil with a lodging in-
strument. Calibration of the instrument indicated that the
best results were obtained from a pressing of 5 cm for 20 -
30 minutes. The use of the instrument allowed calculation
of the Bending Index (BI) a reflection of elastic abilities.
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Although lentil genotypes varied for Bl and this parameter
was correlated with lodging scores, the association was not
strong enough to justify the utilization of the instrument in
a breeding program. This method was compared to other
proven methods that can induce lodging artificially or
predict to a high degree standing ability.

Introduction

Lentil (Lens culinaris Medik.) lodges at physiological ma-
turily, but the peak is rcached at full maturity. Lodging
results in grain and straw losses specially when the crop is
harvested by a machine (Erskine and Goodrich 1988). The
major goal of the national lentil programs in West Asia and
North Africa is to reduce the cost of lentil production by a
machine harvest, accordingly studics were conducted at
ICARDA (0 identify sources of standing ability.

[n many countries and at ICARDA the incidence of
lodging is cvaluated using a scale of 1 1o 5. As lodging is
affected by environmental factors such as soil moisture, it is
nccessary to develop methods whereby lodging can be
induced artificially or predicted closely when environmental
conditions arc not conducive.

Artificially induced lodging was attempted in many
other crops. Laude and Pauli (1965) pinched the culms of
ccreal plants to the ground. Sisler and Oslon (1951)
induced lodging by using a long board to push plants.

ALICARDA, rescarch was conducted to induce lodg-
ing artilicially. As part of this rescarch, a lodging instru-
ment was developed and this investigation was carried out
(o calibrate the instrument and to test lentil genotypes.

Materials and Methods

The Instrument

The instrument illustrated in Fig. 1 induces lodging in lentil
by pressing a row of plants towards the soil surface. The
ability of the plant to spring back to the original height, af-
ter release of pressure, is used as an indicator of elasticity.
The latter 1s a function of inhcrent ability to stand and resist
forces inducing lodging. Hence, the pressing force of the
instrument simulates the natural forces of wind and rain
which cause lodging.

The instrument is anchored, in a levelled position, to
the soil by its pointed feet. The pressing rod is adjustable
and can be fixed at the desired height by side screws.

Lentil genotypes

ILL 5582 was uscd in calibration of the instrument. Thirty
lentil genotypes were uscd in testing.

En IS5
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Fig. 1 Lodging insturment

Treatments

Tests were conducted during the years 1987 and 1988 at Tel
Hadya, ICARDA main research station at Aleppo to cali-
brate the instrument for desired height and duration of
pressing. A 0.5 mrow ol lentil plants (200 plants /sq.m) was
pressed by the instrument for the following combinations:

Pressing Ht (cm): 5, 8, 10, and 14
Pressing duration (min): 5, 15, 20, and 60

The instrument was uscd to induce lodging in 30 lentil
genotypes at ICARDA main station, Tel Hadya in 1987,
The design was RCBD with 3 replications.

Measurements

Canopy height was mcasured prior to and 24 hrs. after
pressing using a styrofoam sheet. From these measure-
ments the Bending Index (Bl) was caleulated as described
by Mcra (1987) who mcasured canopy height belore and
alter natural lodging:

BI = H /H,
Lodging scores were recorded and correlated with
bending indices.
Results and Discussion

Lodging induced by the instrument resulted mostly in stem
lodging as the pressing force falls mainly on the stem and
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branches with less force on the roots. The combination 5 cm
pressing height and 20 to 30 minutes duration of pressing
resulted in damage to the genotype ILL 5582, a genotype
with good standing ability, that was the most close Lo
simulate natural lodging. Hence, this combination was uscd
in the study (o induce lodging. The corrclation between
lodging scores and induced bending index was 0.285, i.c. (r?
= (1.08) only 8% of variation in lodging score is explained by
induced bending index. Although the lodging instrument
was designed toinduce lodging inall environments, specially
dry cnvironments in which less biomass is produced and
hence less lodging, the weak correlation between Bl and
lodging scores would limit the utility of the instrument in a
breeding program. Other approaches tested at ICARDA
have proven more successful in mecting this objcctive.
Hanati et al. (unpublished data) was able to demonstratc
that incrcased soil moisture can be used cffectively as a
screening technique to induce lodging. Erskine and Goodrich
(1988) cstablished stem diamcter as a uscful criterion in
single plant selection for reduced lodging.  This latter
method is casy Lo apply, less expensive, and non-destructive.
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Developmental and cytological effects
of herbicides Prometryne, Trifluralin,
and EPTC in lentil

R.F. Abdou and S. Ashour Ahmed
Genetics and Plant Protection Department
Faculty of Agriculture, Assiut University
Assuit 71516 EGYPT

Abstract

The cytological and developmental eftects of the herbicides
prometryne Gesagard, trifluralin Treflan and EPTC Ep-
tam were studied in lentil seeds at different concentra-
tions. All herbicides reduced seed germination, seedling
growth, and mitotic activity of root-tip cells of lentil and
these effects increased as the concentration of all herbi-
cides increased. Trifluralin was most potent in reducing
scedling growth and mitotic index, while EPTC showed
higher potency in reducing germination percentage and in
inducing clastogenic effects which resulted in the forma-
tion of different types of aberrations, i.e., C-metaphase,
binucleate, tetraploid cells, unequal tripolar anaphase,
bridges, lagging, and stickiness of chromosomes.

Introduction

In Egypt, as in many other countries, the large scale appli-
cation of pesticides has been extended to almost all (he
ficlds. These pesticides may be considered as amain source
ol soil and waler pollution in rural arcas of Egypt.

The side cffcets of these chemicals, especially herbi-
cides and their residucs on treated crop plants and succes-
sive crops, particularly their cffects at the cell level, are not
clearly known. This fact emphasizes the need for adopting
a rcliable mutagen testing when these agrochemicals arce
being applicd continously.

Scveral investigators suggested the study of chromoso-
mal aberrations as a suitable monitoring system to detect
mutations caused by various chcmicals in higher plants
(Wuu and Grant 1967; Tobgy et al. 1969; Amer and Farah
1976; Surianni 1978).

This paper investigates the cytological cffects of three
herbicides namely Prometryne, Trifluralin, and EPTC in
root-tip cells of lentil. Prometryne was chosen because it is
rccommended in Egypt for annual weed control in lentil,
Trifluralin is widely uscd in many field crops and vegetables,
and EPTC is recommended for some other crops like onion
and potatocs at rclatively high rates (9.5 - 14 1/ha) that may
lead to the prescnce of high residue levels. Lentil was also
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sclected as an inexpensive Lesting system [or the mutagenic
elfects of these herbicides in higher plants.

The clfect of these herbicides on germination and
scedling growth was also investigated.

Materials and Methods

The cffects of the herbicides Prometryne 80% WP (prome-
tryne: 2,4-bis (isopropylamino)-6-(methylthio)-s-triazinc),
Trifluralin 48% EC (trifluralin: a,a,a-trifluoro-2,6-dinitro-
N-N-dipropyl-p-toluidine), and EPTC 72% EC (EPTC: §-
cthyldipropyl thiocarbamate) were monitored on germina-
tion, growth, mitotic activity, and chromosomal aberrations
n lentil.

The sceds were soaked in fresh aqueous preparation of
different concentrations of cach herbicide (Table 1) for 6 h.
at a temperature of 20 + -2°C. The secds were then
thoroughly washed in running water and germinated in
petri-dishes. The control samples were soaked in distilled
watcr under the same conditions.

Table 1 Effect of the herbicides Prometryne, Triflu-
ralin, and EPTC on sced germination and scedling
growth of lenul
Scedling growth

Herbicide Germination  Shoot  Primary root
concentration (%) length length
(ppm) (cm) (cm)
Control 100.00+ 0.00 129 7.6
Prometrync

625 86.67 £3.40 9.4 6.4

1250 80.00 +4.00 8.7 52

2500 73.33 +4.42 7.2 40
5000 60.67 +4.71 6.0 35
Trifluralin

19.53 96.00 +1.96 6.4 3.2

78.13 88.00 +3.25 25 1.5
312.50 80.00 +4.00 1.3 0.9
1250.00° 80.00 +4.00 0.7 0.4
EPTC

3750 86.67 +3.47 7.6 3.7

7500 83.33 +3.73 5.4 1.8
15000 2 33.33 +4.71 3.8 0.9
1_,2,_3_= C_onccnlralion of two times, one time and half the (icld rate,
respectively
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Data were collected on germination, scedhing growth,
and cytological examination. For the cytological study, the
roots which reached 0.5-1.0 ¢m in length were excised and
fixed in 3:1 ethanol: glacial acctic acid for 24 h. The roots
were stored in 70% cthanol at 4°C. Five preparations were
made and 1% accto-orecine was used for stwning,  Hy-
drolysis in 0.1 N HCI at 70°C for 10 min. was used before
staining. The [rcquency of mitotic activity and mitotic
aberration was calculated.

Results and Discussion

Effect on germination and seedling growth

The effcct of the three herbicides on the germination is
shown in Table 1. EPTC was the most potent inhibitor of
lentil seced germination, while Trifluralin was the leasl
active one. It was also observed that these compounds
decrcased scedling growth espectally at higher concentra-
tions. Trifluralin was more cffective in reducing scedling

growth than the other herbicides. Thick roots and stunting
of scedlings were also observed in case of treatment with
Trifluralin. 1t was suggested that growth stunting might be
an outcome of inhibition of mitosis and/or chromosomal
damage with sccondary physiological changes (Sparrow «t
al. 1952; and Abd-Alla and El-Keredy 1977).

Cytological observations

Antimitotic efTects

The percentage of the different mitotic stages in the root-
tips of lentil trcated with different concentrations ol the
tested herbicides are presented in Table 2.

The results of Treflan treatments clearly showed that
cach of the three concentrations 19.53, 78.13, and 312.50
ppm causcd a significant gradual reduction in the percent-
age ol different mitotic stages, i.e. prophase, mctaphasc,
anaphasc, and telophasc compared with the control. Atthe

Table 2 Rate of mitotic activily in root tips of lentil treated with dilferent concentrations of the herbicides Prome-
tryne, Trifluralin, and EPTC
Mitotic stage
Herbicide Interphase  Prophasc ~ Mclaphase  Anaphasc  Tclophase Mitotic Mitotic
Concentration No. % No. % No. % No. % No. Do index inhibition
(ppm) (%) (%)
Control 4722 857 302 55 168 3.1 142 26 178 32 143 +0.47 -
Prometryne
625 4310 858 286 57 160 32 9% 19 172 34 142 +0.49 0.70
1250 3060 86.7 205 58 104 29 62 1.8 99 2.8 133 +0.57 6.99
2500 2880 87.7 190 5.6 92 27 54 16 82 2.4 12.7 +0.58* 11.19
5000" 2690 91.0 102 35 68 23 41 14 55 1.9 0.0+0.53**  37.06
Trifluralin
19.53 2826 90.7 82 2.6 74 24 3 17 82 26 934 0.52** 3497
78.13 3020 924 73 22 77 24 30 09 70 2.1 7.6+ 0.46%* 4685
312.50 1856 951 34 17 28 1.4 19 1.0 15 0.8 49+ 049** 6573
1250.00" 990 988 12 12 - - 1.2+ 034**  91.61
EPTC
3750 4220 868 238 49 152 3.1 92 19 160 33 13.2+0.49 7.69
7500 3110 835 159 45 98 28 58 1.7 90 2.6 11.5 £ 0.54**  19.58
15000? 3065 926 94 28 52 16 36 1.1 64 19 7.4 £0.45** 4825
*, ** Significant at 0.05 and 0.01 leve]
1), 2), 3): Concentration of two times, one time and half the Meld rate, respectively
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highest concentration (1250 ppm), none of these stages was
observed. The data alsoindicated that the percentage of the
interphasc stage was increased above the control level at all
the tested concentrations. The mitotic index (MI) % de-
creased at all concentrations with its lowest value (1.2%) in
the highest concentration used.

Data collected on the herbicide EPTC revealed that
the four mitotic stages were also reduced under cach con-
centration used, while the pereentage of cells with inter-
phasc was increased compared with the control. The
mitotic index for cach concentration was reduced with
increasing the concentration of the herbicide, and reached
about hall of the control value in the highest concentration
applied.

The results of the herbicide Prometryne were similar
with that of EPTC except that the last herbicide had a slight
effect on mitotic activity.

It may be concluded from the results that all the tested
herbicides acted as antimitotic agents. The most potent one
was the herbiade Trifluralin. This compound caused complele
inhibition ol mitosis at the concentration of 1250 ppm.
These results are in general agreement with those found by
Lignowski and Scott (1972), Reddy and Suberamanyam
(1984), Badr (1986), and Badr and lbrahim (1937).

Spindle disfunction

The tested herbicides the inhibited spindle formation leading
to C-metaphase (Plate 1-a). C-metaphasc cclls after restitution
arc known to give risc to polyploid cells (Plate 1-b). Spindlc
disfunction also lcad to the scattering of chromosomes at
mcta-anaphasc, irregular formation of ccll plate at ana-

telophase, and unequal distribution of chromosomes (Plate
1-d). The crror ol spindle organisation could even lead to
split and tripolar spindle (Plate 1-e). Sticky telophase cells
with laggards (Plate 1-d) werce also observed.

Inhibition of cytokinesis

The tested herbicides suppressed the cytokinesis leading (o
the formation of binucleate cells (Plate 1-f). Kihlman and
Levan (1949) concluded that such a change had led to

polyploidy.

Clastogenic effects

Only EPTC induced clastogenic effects such as breaks,
fragments, laggards, and bridges (Plate 1-g). Clastogenic
effeets were more pronounced at the highest concentration
uscd (Table 3). The results obtained are also in agreement
with those found using different herbicides in the root-tip
cclls of dilfercnt plant matcrials (Anderson 1969; Lignow-
ski and Scott 1972; Bartcle and Helton 1973; Banda and
Sharma 1980; Jain and Sarbhoy 1987).

The results obtained suggest a possible role of herbi-
cides, even the recommended ones, inaffecting lentil plants,
especiallywhen higherrates arc incorrectly applied. There-
fore, much care is nceded in the application practice of
these chemicals, and attention must be paid to the residuc
levels of persistent herbicides used in the arca. Further-
morg, licld studies are apparently important to clarily the
role of the regular use of such pesticides in affecting the
characteristics and stability of the crop.

concentrations of Prometryne, Trilluralin, and EPTC

Table 3 Thc pereentage of different mitotic aberrations in lentil root-tips induced by the treatment with different

Herbicides concentiation (ppm)

Type of Aberration" Prometrync

Trifluralin EPTC

625 1250 2500 50009

19.53 7813 31250 1250.00" 3750 7500 150007

C-mctaphasc 57 70 81 105 113 140 16.7 - 8.6 9.9 14.6
Tetraploid cells 1.3 28 31 4.1 7.6 7.2 6.3 - 22 2.7 3.7
Binucleate cells 31 40 45 5.6 8.2 88 115 - 4.7 4.4 6.9
Unequal tripolar 03 09 14 23 3.1 4.0 52 - 0.5 0.7 2.0
Bridges - - - - - 0.4 1.0 - - 0.5 1.6
Fragments - - - - - - - - - 0.2 0.8
Lagging chromosomes - 02 - 0.8 14 20 31 - - 0.5 1.2
Stickiness 32 36 43 53 69 76 83 - 44 47 53

1) Abnormalities were absent from coptrol roots
2) 3), 4): Concentration of two items, onc time and half the ficld rate, respectively

En 19

Lens Newsletter Vol. 17, No. I, 1990

Ar26 1990 .1 sae d7 alaa « taale 3,85 ¢ il




olaa¥l clanl gy Lsla ol
ousall B alaly Syl wlaluss

padle

oltel olune S LSy Lohidl MG ooy
a0t i (EPTC) plGal (callaplia 3) i (0 5imnse) il L
Sl e TN @ ladl wia iy Aibida 58055 iy Guaall ols
B guadlill AT ((gapal ) Sbll i ledibly el ylall gy oyl
dE puaa 5857 30k pe LGN db culydly  guasdl sia o
Jalisy ) gas Cilans] i 15 YT o33 oS, bl
Syl L pada b ST U aG] LT AL i pledyl il
O dikide laif &laa) M gof Loa aiie i a3 le Jyaaally
Loy ccqsill (G g — Bload] phll cfin Luisaall il ¥
bl S aid) syl b eslall pany el el
Aoyl o TShia ciliipia jsekiy Lisall jyeually

References

Abd-Alla, S.A. and El-Keredy, M.S. 1974. [Lffect of gamma-rays on
Egyptian cotton. I- Seed and secdling characteristics. Zeitschrift fur
Pflanzeniichtung 73: 97-102.

Amer, S.M. and Farah, O.R. 1976. Cytological effects of pesticides. VIL.
Effects of carbamate pesticides (IPC) Roger and Duphar on Vicia
faba. Cytologia 41: 597-606.

20 En Lens Newsletter Vol. 17, No. 1, 1990

Anderson, J.P. 1969. Histological and cytological responses of colton to
trifluralin and interaction with the damping-off pathogens. Disser-
tation Abstracts 3%: 3160.

Badr, A. 1986. Effect of the s-triazine herbicide terbutryn on mitosis,
chromosomes and nucleic acids in root-tips of Vicia faba. Cytologia
51: 571-577.

Badr, A. and Ibrahim, A.G. 1987. Effect of herbicide Glean on mitosis,
chromosomes and nucleic acids in Allium cepa and Vicia faba root
meristems. Cytologia 52: 293-302.

Banda, B.B. and Sharma, C.B.S.R. 1980. Cytogenclic hazards from
agricultural chemicals: 3- Monitoring the cyto-genetic activity of
“Trichlofon” and “Dichlorovos” on Hordeum vulgare. Mutaltion
Research, 78: 341-345.

Bartele, P.G. and Helton, J.L. 1973. Comparison of trifluralin, oryzalin,
pronomid, prophan and colchicine treatment on microtubulcs.
Poetic. Biochem. Physiol. 3: 462-472.

Jain, A.K. and Sarbhoy, R.K. 1987. Cytogenctical studics on the effcct of
some chlorinated pesticides. I. Effect on somatic chromosomes of
Lens and Pisum. Cytologia 52: 47-53.

Kihiman, B.A. and Levan, 1949. The cytological effccts of caflfcine.

Hereditas 35: 109-111.

Lignowski, EMM. and Scott, E.G. 1972. Effects of trifluralin on mitosis.
Weed Science 20: 267-270.

Reddy, G. and Subramanyam, S. 1984. Cytological effects of Mclamizole
on mitolic cells of Allium cepa. Lgyptian Journal of Genclics and
Cytology 13: 189-206.

Sparrow, A.H., Moses, M.J. and Dubow, R. 1952. Relationships bctween
ionizing radiation, chromosome breakage and certain othcr nuclear
disturbances. Experimental Cell Research 2: 245-247.

Surianni, S.R. 1978. Further studies on cytogenctic effects of Folpel.
Mutation Research 53: 264-265.

Tobgy, A.H., Selim, A.R. and Farag, S. 1969. Effects of the herbicide
MCPB (4-chloro-2-mcthyl phenoxy buteric acid) on mitosis in root
tips of Allium cepa L. and Vicia faba. Bulletin of Faculty of
Agriculture, Cairo University 20: 169-181.

Wouuy, K.D. and Grant, W.F. 1967. Chromosomal aberrations induced by
pesticides in mitotic cells of barley. Cytologia 32: 31-41.

1990:1JJ&!]741+.‘1L_AA1&2#4M Ar 25



Lentil gall midge (contarinia lentis) - an
aggressive pest of lentil

P. Kolesik and T. Sinsky

Research Institute of Plant Protection
Bratislavska 122, CS-921 68 Piestany
CZECHOSLOVAKIA

Abstract

A detailed description is given of the egg, larva and imago
of the lentil gall midge (Contaninia lentis). The damage
caused by this pest, and the pest’s life-history in lentil
crops in Czechoslovakia are described briefly.

Introduction

In Czcchoslovakia, the first outbreak of lentil gall midge
(Contarinia lentis Aczel, 1942) was reported by Baudys in
1929. Enormous losses of yicld due to this midge in
Hungary forced Hungarian farmers between the period
1935-1941 to stop growing lentil as a crop (Fleischmann
1938; Nanninger 1942; Aczel 1944). From 1964 onwards,
this midge has been responsible for considerable crop
Josscs in France (Coutin 1965 Minssen and Pacqucteau
1969; Dardy and Wimmer 1983). From 1984 onwards,
similar gall midge problems have been cencountered in
Czechoslovakia (Kolesik 1987,1988). The lentil gall midge
has, however, not yet reached pest slatus in countries other
than thosc mentioned alrcady (Tahhan and Hariri 1982;
Skuhrava 1986).

In 1985 we started to study the morphology, lile cycle,
ccology, and control of this midge. The present work was
carricd out to acquaint research and production workers
with an insect that could attain pest status in lentil crops
grown in other countries under certain circumstances.

Materials and Methods
Ten specimens of each stage of the lentil gall midge were

mecasurcd. The eggs and larvae were obtained in 1984 from
a heavily-damaged lentil crop growing in Hlohovec, Czecho-
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slovakia. The adults measured emerged from midge larvae
maintaincd in damp sand.

The life cycle of the pest in the field was studicd in the
ncighbourhood of Hlohovee during the period 1985-1988.

Results and Discussion
Life history

In Czechoslovakia the lentil gall midge has one gencration
each year. The adult midges emerge from the previous-
year’s lentil ficlds between the end of May and the begin-
ning of July. The females mate close to their sites of
emergence and are then blown by the wind to new lentil
ficlds. Once they are in a suitable crop, the gravid females
lay their cggs in the buds of lental flowers. Once larvae hatch
from these eggs and start to feed, the plant responds by
producingthe characteristicgall. In about July, larvac of the
fast midge instar [all to the soil, where they hibernate in
cocoons until next spring.

The amount of damage caused by the midge is expressed
as the pereentage of the total pods that are galled. Thereis
a linear function between lentil yicld y and damage x:

y = 0.01 ¢ (100 - x)

where cis the yicld expected in the absence (0%) of damage
(Kolesik and Kolesik 1989). Lentil gall midge damage can
be extremely serious in certain localitics. In the 1985-1988
scasons the level of damage in affected lentil stand crops in
Czechoslovakia ranged rom 3 to 52%. Despite high losses
in certain localitics, however, the average crop loss through-
out the whole country was 5% in 1985 (resulting vield: 5025
t obtaincd from 5342 ha), 5% in 1986 (5631 (, 5646 ha), 3%
in 1987 (6317 t, 5846 ha), and 4% in 1988 (5761 t, 4780 ha)
(Kolesik and Kolesik 1989).

Morphology

Egg

The eggs dissccted from the abdomen of the female are
kidncy-shaped and have a flagellum that issucs from the
shorter side of the egg. The cggs are transparent and their
contents arc homogenous (Fig. 1). The average length of
the eggsis0.22 mm (range 0.18 - 0.26 mm). The average egg
width is 0.10 mm (rangc 0.09 - 0.10 mm). The average fla-
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Fig. 1 Egg altcr laying (Above). Egg before hatching of
larva (Bclow)

gellum length is 0.24 mm (range 0.17 - 0.29 mm). The
cytoplasm of the egg becomes divided into several scgments
several hours after laying. At the end of the cmbryonic
development, the first instar larva can be scen moving
within the cgg shect (Fig. 1).

Larva

The [irst instar larva is transparcnt and is about as long as
the egg. The final instar larva is yellow and has an clongate
cylindrical body. The average length of the final instar 15 2.3
mm (range 1.9 - 2.7 mm) and its average width is 0.6 mm
(rangc 0.4-0.7mm). Thelarva consists of the head, and one
collar, three thoracic, and nine abdominal segments. The
head is trapezoid, 73 pm (range 68-79 pm) long and 64 pm
(range 54-70 um) broad. Each antenna has two segments.
The first is 8 um (range 7-9 pm) long and 13 pm (range 11-
16 pm) broad; the second 15 pm (range 14-17 pm) long and
8 pm (range 7-9 pm) broad. Both the dorsal and ventral
sides of the larval skin are smooth. Dart [liclds are clearly
visible on the ventral side of the second and third thoracic,
and all abdominal segments. Although none of the head,
collar, sternal, lateral, dorsal, pleural, ventral, or anal papil-
lac possess sctac, the three pairs of the terminal rapillae
have a short scta. In contrast the [ourth pair of the terminal
papillae are enlarged, sclerotized and without sctae (Fig 2).
On the ventral side of the first thoracic scgment there is a
spatula sternalis, which helps the larva to drop of its host
plant (Figs.3 and 4). The total length of the spatula
sternalis = 141 um (range 126 - 152 um), the depth of the
depression = 9pm (range 7 - 13 pm), the width between the
tips of the lobes = 28 pm (range 22-35 pm), the span of the
lobes = 45 pm (range 41-52 pm). Aguilar and Coutin (1967)
gave the following measurements: total length = 200 pm,
depth of the depression = 15 um, width between the lobes
= 40 pm, and span of the lobes = 60 pm.
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Fig. 2 Anal region of larva

Fig. 3 Hcad region of larva

Male

Body lengthis 1.6 mm (range 1.3-1.9 mm). On the head, the
eycs are holoptic and consist of a great number of ommat-
idia, and the antennae cach consist of 14 segments. (Fig.
5). The first segment (scape) is 44 um (range 39-50 um)
long and 50 um (range 43-54 um) wide; the second (pedicel)
37 um (range 32-43 um) long and 41 um (range 36-43 um)
wide. The following 12 segments (flagellomers) are bi-
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Fig. 5 Malc (photograph by J. Blahvtiakova)

Fig. 6 Fcmalce (photography by J. Blahvtiakova)
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nodal; the first and the second are fused (Fig. 7). The
mcasurcments of the fifth flagellomers are prescented in
Table 1. The last lagellomer is 99 pm (range 86-116 pm)
long, its apical lob¢ is 14um (range 11-16 pm) long  (Fig. 8).
Each nodcis covered with microtrichia. There is awhorl of
simple (irm setac and a whorl of looped circumfila on each
node. Both whorls extend about to the half of the next node.
The palps arc madc of four segments (Fig. 9). The meas-
urcments of palps are prescnted in Table 2. The wings have
simple venation (Fig. 10) and arc covered with hairs. Wing
lengthis 1.5 mm (range 1.3-1.7mm). Wing widthis 0.6 mm
(rangc 0.5-0.7 mm). Description of genitalia (Fig. 11).
clasper scgment is slightly narrowed distally, infcrior la-
mella is deeply divided, superior lamella and subgenital
platc arc angular, and the acdcagus is slight. The legs are

Fig. 7 Firsl five segments of male antenna - drawn without
sctac (L. Scape, 1L Pedicel, 1. The third segment, IV. The
fourth segment, V. The [ifth scgment)

Table I Measurements of male flagellomer in um

1st node 1st neck 2nd node 2nd neck

Length Width Length Width Length Width Length Width

Average 27 32 24 13 37 31 41 12
Range 20-32  27-34 16-30  11-14 3241 27-32 34445 10-1S

covered with hairs. Thetarsal claws are simple, about twice
as long as the cmpodium, and bent at the last third (Fig. 12).
The colour of [reshly-caught males is as follows: flagellum,
dark brown; scape and pedicel, pale brown; cyes, black;
ncck, pale yellow; palps, yellow-grey; thorax, dark brown;
legs, sulphur yellow with a black scale strip along segments
(scgments near joints arc brown); abdomen, non-scle-
rotized parts are sulphur ycllow; tergites, dark brown;
sternites, palc grey; and the halteres are grey.
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Fig. 8 The last segment of male antenna

Female

Body length is 1.7 mm (range 1.4-2.0 mm). Antennae
consist of 14 segments (Fig. 6). Scape is 40 pm (range 34-
45 pm) long, and 43 pm (range 39-48 pm) wide. Pedicel is
42 nm (range 36-43 um) long and 38 pm (range 34-43 ym)
wide. Twelve flagcllomers, each consisting of cylindrical
node and a comparatively short neck. The first and the
second flagellomers are longer than the others. The node
of the fifth flagellomer is 48 pm (range 45-57 ym) long and
27 um (range 25-32 pm) wide, the neck is 15 pym (range 11-
18 pm) long and 11 pm (range 9-14 pm) wide. Each node
is covered with microtrichia and firm setac. The terminal
flagellomer is 64 pm (range 52-84 pm) long and ends ina 12
um (range 7-14 pm) long taper (Fig. 13 left). The palps
consist of four segments. The measurements of palps are
presented in Table 3. Wing length is 1.6 mm (range 1.4-1.8
mm). The ovipositor is long and retractile and tapers into
a pair of narrow terminal lobes (Fig. 13 right). The colour
and other morphological characteristics of the female are
the same as those of the male.

Description of Infestation

The attack by larvae of the lentil gall midge is characterized
by the flower organs degenerating and being replaced by the

production of a gall 6-8 mm long and 3-5 mm wide (Fig.14).

No seedis formed within the gall. The proportion of flowers
galled on one plant can be as high as 80%.
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Fig. 9 Palps

Table 2 Measurements of male palps in um
1st palp 2nd palp

Length Width Length Width Length Width Length Widlh

3rd palp 4th palp

Average 26 18 49 21 58 19 75 18
Range 20-32 1623 4555 18-25 4564 1723 66-84 15-20

0,5mm

Fig. 10 Wing

Fig. 11 Male genitalia
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Fig. 12 Tarsal lcg segment with claws snad empodium

Table 3 Measurements of female palps in um

1st palp 2nd palp 3rd palp 4th palp

Length Width Length Width  Length Width  Length Width

Average 28 17 46 22 53 20 68 19
Range 25-32  14-20 41-50 20-27 45-68 1825 64-79 16-23

Fig. 13 (left) The last two segments of female antenna
(right) Ovipositor
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Fig. 14 Infcstation symptom (left, a gall; right, a normal
pod)
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Identification of resistant sources to
ascochyta blight in lentil

S.M. Igbal, A. Bakhsh, and R.A. Malik
Pulses Programme

National Agricultural Research Centre
Islamabad, PAKISTAN

Abstract

A study was conducted of ascochyta blight reactions of
lentil genotypes under artificial epiphytotic conditions in
the field. The disease severity was recorded on 1-9 scale.
QOut of 152 genotypes tested to blight, 17 cultivars were
highly resistant, 40 were resistant, and 34 showed an
average reaction while the rest were susceptible to highly
susceplible.

Introduction

Lentil (Lens cutinaris M.) is an important pulse crop grown
during the winter season in Pakistan. In recent ycars,
ascochyta blight, one of the major factors limiting the
cxpansion of lentil cultivation, attacked the lentil crop.
Severe [oliar infection causes yield losses of over 40%
(Gosscn and Morrall 1983). Ascochyta lentis Bond and
Vassil was recorded on lentil for the first time in Pakistan
during 1982 and its sced borne nature was also confirmed by
(Khan et al. (1983). Bondartzcva and Vassilicvsk (1940)
madc investigations on the blight of lentil caused by A.
fentis. The chemical control of lentil blight has been studicd
and some fungicides were found effective (Bashir et al.
1986; Iqbal et al. 1989), but their use at the farmer’s level was
uncconomic and laborious. Khatri and Singh (1975) tested
947 lentil lines against the pathogen. Only onc line showed
no pod infection. Varictal differences inresistance to blight
were also found by Singh et al. (1982). During thc 1984/85
scason, a severe epiphytotic of A. lentis on lentil crop
planted at NARC, Islamabad was observed (unpublished
work). Most of the local and exotic cultivars were suscep-
tible to blight. The present investigations werc undertaken
to identify sources of resistance to lentil blight and their
possiblc use in breeding for discase resistance.

Materials and Methods

A total of 152 cultivars of lentil received from the National
Agricultural Research Centre (NARC), Islamabad; Ayub
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Agricultural Rescarch Institute (AARI), Faisalabad; and
the International Centre of Agricultural Rescarch for Dry
Areas (ICARDA), Syria werce screened during the rabi
scason of 1988/89 at NARC, Islamabad, under artificial
epiphytotic conditions supplemented with infection cum
indicator rows. The lines were planted in October in a
single row plot of 4 m long with 30 cm row to row spacing.
To provide the desired quantity of inoculum for discase
development, a highly blight susceptible lentil varicty “Masoor
85" was planted after cvery two test entrics.

In the first week of January, discased plant debris,
collected from the previous year, was chopped and spread
inthe ficld. In mid-February, a spore suspension of 4. lentis
(5 x 10* sporcs ml') was sprayed. Duc to unlavorable
weather conditions for the development and spread of the
discasc, spraying of spore suspension was repeated weekly.

Inoculated plants were sprayed twice with water cvery
day. The first spray in the morning and the other onc inthe
evening 1o provide maximum humidity. The water spray
continucd till the killing of spreader rows.

Discasc intensity was recorded twice at the times of
flowering and maturity, respectively on a numerical rating
scale of 1-9 (Table 1). The genolypes were grouped into
different categorics according to their reaction to the discase.

Tablel Results of lentil genotypes resistant to
ascochyta blight at NARC, Islamabad

Disease Discase Disease Numbcr % of

grade intensity reaction of total
entrics
1 No visible lesions  Highly 17 11.2
observed resistant
3 Few scattered Moderatcly 40 2063
lesions usually resistant

seen after careful

searching

5 Lesions common Avcrage 34 224
and casily reaction
observed on
plants

7 Lesions very Modcrately 19 12.5
common and all  susceptible
damaging

9 Lesions extensive Highly 42 27.6
on all plantparts, susceptible
defoliation, drying
of branches, and
killing of some
parts
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Precoz x 830-2, Precoz x L83, Precoz, Precoz x 7ATA Y, Precoz x L83, Precoz x LR, TLL 5562 x TLLL
9360, FLIP 84-271., FLIP 80-491., 11.L 858, Lenka, 78S 20018, 788 20052, FLIP 84-43L, FLIP 84-85L,

88503, 88507, 88508, 885019, 88511), RES27, 88548, 80592, 86599, FLIP 86-38L, 74TA 441 x Pant LG639, ILL
1386 CXJD. L ¢, FLIP 86-39L, L18-12XSLL, L9-12 Giza 9, T36 x 74TA 138, ILL 5562 x ILL 5659, 136
x 74TA 2060, 76TA 66088 x 76TA 66054, E-1-42, FLIP 84-112L, Pant 639 x Silaim, LL 116 x 74TA 441,
T6TA 66U88 x T6TA 66054, 7T8TA 82600 x T6TA 66054, 18-12 x T6T A 66088, 18-12 x 788 26013, ILL 243Y,
LG-14, UJL-81129, 78S 26033, 78S 26038, FLIP 84-44L, FLIP 84-60L, FLIP 84-80L, FLIP 84-81L, FLIP

88504, 88511, 88512, 88516, 883518, 88525, 88530, 8’543, 88540, 83547, 80618, 80586, RRSBT, 863, I'LIP
84-78L, Giza Y x LL-1, 385 26004 x Pant 1406, FLIPR4-78L, 11282, L8830 x 76TA 66089,18-12 x 78S

26013, LL116 x 7ATA 441, 18-12 x 788 26013, 18-12 x 76T'A 66088, 78S 26004 x T16TA 66054, 78S 26004
x L830, L1116 x Silaim, 835 176 x LG 112, 18-12 x Silaim, 18-12 x 78S 26013, 78S 26004 x L830), S30116,

88501, 88502, 88505, 88515, 88519, 88520, 88521, 88523, 885206, 88528, 88539, 88541, AARIL-33, Local

88506, 88513, 88514, 88517, 88522, 88524, 8BR529, 88531, 88532, 88533, 88534, 88535, 88536, 88537, 88538,
88540), 88543, 88544, 88545, 88511, 86612, 86613, 86620, 9-6 MASOOR-88, Pant L-63Y, AARIT 1.-492,
MASOOR-85, NO-25, AARI L-498, AARI L-495, AARI L-496, AAR1 L-497, AARI L-490, AARIL-

Table 2 Reaction of lentil genotypes to ascochyta blight
Discase Lennil genotype
reaction
1
FLIP 84-55L, FLIP 86-121.
3
84-96L., FLIP 84-38L,FLIP 86-39L, FLIP 87-63L.
5
FLIP 88-33L, FLIP&G- 6L,
7
Quecta, 162, 18-12 x Silaim, L830 x 76TA 688, 18-12 x ILL-16, FLIP 87-70L.
9
349, AARI L-502, AARI L-490, L.-1278, L-1057, LL-37, LL-1, Pant L-538.

Results and Discussion

The results (Table 2) showed that out of 152 Ientil varictics/
lines screened under ficld conditions, 17 varictics showed
immunity to the discase. 40 varictics were resistant, and 34
showed intermediate (average) reaction, while the rest
were susceplible to highly susceptible to blight.

Prccoz (ILL 4605), a bold sceded lentil variety, was
found highly resistant to blight. The genotypes with Precoz
as a parent showed the same reaction. Precoz has subscquently
been tested in the blight areas of Pakistan and maintaincd
its resistance to blight. It is now in usc as a resistant parent
in the development of blight resistant varictics.

Out of 509 lentil genotypes in Argentina asscssed for
discase reaction to ascochyta blight, 115 were reported as
highly resistant (Mitidieri 1974). In India, Khatri and Singh
(1975) tested 947 lincs and [ound that only five were highly
resistant. Indicating either high aggressiveness of the isolates
or narrow diversity of the genetic matenal studied. Morrall
and Sheppard (1981) reported significant differences among
breeding lines of lentil with regards to disease rcaction. In
this study, a great diversification in lentil to blight rcaction
is revealed to confirm that developing highly resistant
cultivars should be a future objective for discase control.
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Rhizoctonia solani: a new root rot
disease of lentil in Pakistan

S.M. Igbal, S. Hussain, and B.A. Malik
Pulses Programme

National Agricultural Research Centre
Islamabad, PAKISTAN

Abstract

In field and laboratory trials at the National Agricultural
Research Centre, Islamabad, Pakistan, in spring of 1988
and 1989, lentil was observed to be affected by root rot
(Rhizoctonia solani) recorded for the first time in Paki-
stan. The symptoms are described.

Lentil was observed to be affected by a root rot disease at
the National Agricultural Research Centre, Islamabad during
the spring of 1988/89 season. Foliage of diseased plants
were dull green in color which turned pale yellow and/or
reddish brown later on. The lower leaves showed wilting
and within a few days these symptoms progressed upwards
and ultimately the whole plant died. The roots of wilted
plants were brown to reddish brown in color and showed
rotting symptoms. Vascular system was completely de-
stroyed by the causal fungus.

The causal fungus was isolated on Potato Dextrose
Agar (PDA) from infected roots. The pathogenicity was
tested by sowing clean lentil seeds in soil infested artificially
with the causal fungus. The pathogen was reisolated and
found to be identical with the original one.

The fungus colony on PDA medium was light brown in
color and produced a number of sclerotia within a few days.
The sclerotia were variable in size and shape, and were
superficiallyborne on mycelium. The mycelium was brown,
septate, and the number of branches was constricted at the
point of origin. The fungus was identified as Rhizoctonia
solani (Wilson and Brandsberg 1965). R. solani causing root
rot lentil was reported by Kannaiyan and Nene (1973) in
India. But this is the first record in Pakistan although its
association with the root rot of chickpea (Cicer arietinum)
and many other crops was already reported by Mirza and
Qureshi (1978).
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Occurrence of Epicoccum and
Stemphylium leaf spot of Lens culinaris
Medik. in Hungary

Endre 1. Simay
I1.A.Q. Research Centre for Agrobotany

Tapioszele,
HUNGARY

Abstract

In field trials conducted in Hungary during the 1988/89
season, Epicoccum purpurascens Ehrenb. ex Schlecht. and
Stemphylium botryosum Wallr. were observed as new
pathogens on lentil. Both fungi caused leaf spots on adult
plants, but the older leaves were more susceptible to
pathogenic attack than younger leaves. The pathogens
were isolated from spotted leaflets then identified. Their
pathogenicity was observed in a glasshouse, and both were
pathogenic to lentil plants. The oldest leaflets were the
most highly infected. Severe symptoms of disease were
also observed on the leaves damaged by Tetranichus urticae
Koch red mite. Different leaf-pathogens cause major yield
losses on lentils. The pathogens Botrytis cinerea Pers ex Fr.
(Folk 1974), Peronospora lentis Gaum. and Urornyces viciae-
craccae Constant (Podhradszky 1968) were earlier observed
in Hungary. Two new fungi were observed causing leaf spot
on lentil plants in the summers of 1988 and 1989.

Mailing address: H-IIIT Budapest, Bartok B-14, Hungary
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Matcrials and Methods

The plant material was collected from discased plants as
lcaves with spots. The leallets cut from leaves with spots,
were investigated microscopically [or pathogenic conidia.
Some were placed ina morsture chamber and were incubated
until sporulation.

The fungi were identified according to culture and
morphological characters (Domsch, Gams and Anderson
1980).

Results and Discussion

The two new fungt (Epicoccum purpurascens Ehrenb. ex
Schlecht. and Stemphylium botryosum Wallr)) were idenufied
from spoltted lentil leaflets.  Their symptoms were not
distinguishablc from cach other or the carly symptoms ol
Botrytis cinerea Pers ¢x Fr. The symptoms were small
reddish spots on older leaflets. The sporulation was not
observed on samples collected from the field.

The spots rapidly spread in the moisture chamber and
became brownish or blackish. Sporulation was observed on
decayed leaflets and on moist blotter around them.

E. purpurascens grew well on oat meal agar and malted
Leonian’s media, and sectors were often formed similarly
(Kilpatrick and Chilvers 1981). The colomes grew last
reaching 6, 5-8 cm in diameter after 10 days, with scetors
bearing different acrial mycelium. The fungus sporulated
wellin sectors without acrial mycclium. Sporulation was not
observed in scctors with extensive acrial mycclium. The
blastoconidia were found in sporodochia (Fig. 1) and were
globose to pyriform, 14, 4-26, 8 um in diameter.

Fig. 1. Sporodochium of Epicoccun purpurascens

S. botryosum grew also well on tested media, bul
sectors were not formed. Its colonies are fast growing (00
and small stromates are formed i them. The fungus sporu-
lated well on plates, forming conidia on dark conidiophorcs.
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The contdia are subglobose or ovoid, constricting at the
median (Fig. 2). The characters observed were similar 1o
those reported by Corlett ef af, (1982) and Domsch e af

b .‘I
|

T' g —

Fig. 2. Conidia ol Stemphylium botryosum

(1980). Maturc sexual form was not observed in cultures,
but was on overwintered lentil straw lying on the soil.
However, the pathogenicity of ascospores harvested [rom
Pleospora tarola (Simmons 1985) was not tested. (Fig. 3).

r

Fig. 3. Maturc asci and ascosporces ol Pleospora tarola

In glasshouse experiments, both fungi caused symp-
toms on infected lentil plants. These were small reddish
brown on younger leaves similar to ficld symptoms, but
were larger and blackish on older leaves of E. purpurascens
and greyish in the centre with reddish ring on leaves with 8.
botryosum. Serious infection was developed on plants
previously damaged by red mite. (Tetranychus witicae Kohn).
A similar effect was observed carlier in our investigations
on Altemaria altemata /Fr./ Keissler - Vicia faba L. a?d
Botrytis cinerea Pers. ex Fr. - Arachys hypogaea L. parasite
- host relationships (Simay 1987 and 1990). These results
show that both fungi are weak parasites.
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E. purpurascens is a well known soil fungi (Domsch
al. 1980), and it occurs on different plant material. It causes
leaf spot on different plants too (Gupla and Karwasra 1982;
Mueller 1964), but was not known as plant pathogen carlier
in Hungary. S. botrvosum 1s however a well known plant
pathogen for Ieguminous plants in Hungary (Voros and
Husz 1963; Simay 1988 and 1989). Althoughitis also known
onlentilin other countries (Bark and Zahid 1986), thisis the
first report on the occurrence of this pathogen on lentil in
Hungary.
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LENS Bookshelf

Oram, P. and Belaid, A. 1990. Legumes in Farming Sys-
tems. 206 p. ICARDA, Aleppo, Syria.

This book reports the results of a project jointly undertaken
between ICARDA and IFPRI. The theme is to analysce the
existing evidence on the value of legumes in production
systcms in the region with respect Lo both their contribution
to soil fertility under stressful conditions, and the possibili-
tics for cxpansion in their use as livestock feed; and to assess
in-depth on the potential pay-off of further investment in
the improvement of lentil (taking into account the contribu-
tion to human nutrition, foreign trade, and the sustainabil-
ity of production systems in the region) in order to deter-
minc the appropriate allocation of its resources.

QOsman, A.E,, Ibrahim, M.H., and Jones, M.A. 1990. The
role of legumes in the farming systems of the Mediterra-
nean areas. Proceedings of a workshop. Tunis, Tunisia,
20-24 June 1988. Kluwer Academic Publishers Group,
P.O. Box 322, 3300 AD Dordrecht, The Netherlands.

Legumes are of immense value in the rainfed farming
systcms of the Mediterrancan arca because they are an
important source of protein for humans and livestock, and
can play akey role inimproving the soil. Food legumes have
been grown in these areas for thousands of years, but their
produclivity has been limited by the low yield potential of
the commonly grown land races and their susceptibility to
pests, discases and other environmental stresses. The
concept of forage legumes as crops, however, has yet to be
developed, and then the crops [itted into the farming
systems. ICARDA and UNDP organized a workshop on
“The Role of Legumes in the Farming Systems of the Medi-
terrancan Areas’, June 20-24, 1988, in Tunis, and the
proceedings arc published in this volume. The papers
review the roles of pasture, forage and food (chickpea, faba
bean, lentil and pea) legumes, and relate them to human
and animal nutrition, sustainability of production, crop
rotations and socioeconomic conditions.
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Key Lentil Abstracts

Bayaa, B. and Erskine, W. 1990. A screening technique
for resistance to vascular wilt in lentil. A4rab Joumal of
Plant Protection 33(1): 30-33. ICARDA, Aleppo, Syria.

Vascular wilt caused by Fusariuum oxysporum [sp. lentis 1s
the major discase on lentil (Lens culinaris) in Syria. Al-
though cxtensive screening has been done in the field at
ICARDA, it was nccessarily opportunistic because of the
uncveness of wilt distribution. A simple, rapid and repeat-
able technique has been developed in the plastic house to
screen lentil germplasm at the seedling stage for resistance
to wilt. The technique invclved planting of one row of cach
of the test lincs with a susceptible check at every Sth row
in metal trays containing ficld soil and inoculation of 14-
day old plants with a liquid culture of F. oxysporum isolated
from the stems of wilted plants. Final discase incidence
was recorded eight weeks alter sowing. A total of 162 lines
were screened using this technique and 29 suggested
presence of resistance as no discase developed. The re-
peatability of the technique was high with a correlation ol
r = 0.86 (P <0.01) between repeated sowings of 25 lincs.
Eightcen of the lines were grown in the ficld where their
rcaction was same as in the plastic house.

Erskine, W., Bayaa, B. and Dholli, M. 1990. Effect of
temperature and some media and biotic factors on the
growth of Fusanum oxysporurn f.sp. lentis and its mode
of seed transmission. Arab Joumnal of Plant Frotection
8(1): 34-37. ICARDA, Aleppo, Syria.

This study was conducted to determine the cffects of some
factors, namcly temperature (10, 15, 20, 25 and 30°C) and
media (potato dextrose agar, lentil dextrose agar and
(Czapck), on the growth in vitro of Fusarium oxysporum
[sp. lentis in order to produce sufficient inoculum for the
development of a screening technique, as well as to clarify
such aspects of disease epidemiology as mode of sced
transmission and assodiation with nematodes and antagonistic
bactcria. The optimum tempcrature for fungal growth was
22°C. Maximum mycelial growth and sporulation were
obtained on lentil dextrosc agar. In vitro studics revealed
an antagonistic effcct between the fungus and a Pseudomonas
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sp. isolated from infected soil. The following nematode
genera were associated with wilt in the field: Ditylenchus
dipsaci, Aphelenchoides spp. Aphelenchus spp.,
Helicotylenchus spp., Heterodera spp. Meloidogyne spp.,
Pratylenchus spp. and Tylenchorhynchus spp. with the
former being the most prevalent. The fungus was not
present either in the endosperm or under the seed coat
of seed from a crop showing wilt symptoms.

Erskine, W., Rihawi, S. and Capper, B.S. 1990. Variation
in lentil straw quality. Animal Feed Science and
Technology 28: 61-69. ICARDA, Aleppo, Syria.

Seasonal and genetic variation in the potential feeding
value of lentil straw, a regionally important sheep feed, was
measured in two seasons on cleven diverse macrosperma
lentil selections under rainfed conditions in north Syria.
Digestible dry matter (DMD) was 46% in the 1981-1982
season and 43% in the 1982-1983 scason. The genotype-
year interaction mean squares for all straw quality para-
meters were greater than their respective genotypic mean
squares indicating low genctic variation, as judged by labo-
ratory mcthods of assessing straw value and a poor
expected response to selection for improved straw quality.
In another experiment, the partition of dry matter within
the straw of six selections was measured in one cnviron-
ment. Proportions of leaf, branch, pod and root tissue
within straw were 38, 34, 23 and 5% respectively. Their
mean DMD values were 62, 36, 44 and 22%, respectively.
The results indicated that variation in straw quality is
largely due to differences in the partition of dry matter
between plant parts.

Hoffman, D.L., Muchlbauer, F.J. and Ladizinsky, G. 1988.
Morphological variation in Lens (Leguminosae). System-
atic Botany 13(1): 87-96. Washington State University, De-
partment of Agronomy and Soils, Pullman, Washington
99164, USA.

Principal component analyses were utilized to ascertain
phenetic relationships within Lens, a genus which has been
recently subjected to intensive bopsystematic and evolu-
tionary study. The first analysis was conducted on a com-
bination of qualitative and quantitative characters and a
second analysis was conducted on quantitative characters
only. In the first analysis, L. orientalis grouped closest (o
L. culinaris, the cultivated species. The second closest to
L. culinanis was L. nigricans while L. ervoides was the most
removed. Two accessions of L. nigricans and one accession
of L. ervoides were spatially removed from their respective
groups. The second analysis yielded similar results except
that a larger number of L. nigricans separated from the
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main group. These results agreed with recent cytogenelic
studies and also provided new insight in understanding the
cvolution of Lens.

McKenzic, B.A. and Hill, G.D. 1990. Growth, yield and
water use of lentils (Lens culinaris) in Canterbury, New
Zealand. Joumal of Agricultural Science, Cambridge 114:
309-320. Lincoln University, Department of Plant Scicnce,
Canterbury, New Zcaland.

Lentils (Lens culinaris Medik.) were sown on eight sowing
dates from April to November in two scasons in Canter-
bury, New Zealand. In 1984/85, six sowing dates were
combined with two lentil cultivars (Olympic and Titore)
and two irrigation trcatments. In 1985/86, Titore was
sown on two dates, with four irrigation trcatments. An
additional experiment grown under rain shelters examined
the response of Titore to four irrigation regimes. The
1984/85 season was dry and rainfall was only 70% of the
long-term mean. In this season, seed yield was high, 3.3
t/ha from the May sowing. The 1985/86 season was wetter
than average and seed yields were lower, ranging from 0.6
to 1.5 t/ha. Under rain shelters, seed yicld ranged from
the equivalent of 0.32 to 2.5 t/ha. Sowing date had the
most marked elfect on seed yield. Tn the 1984/85 season,
all autumn and winter sowings yiclded 2.4-33 t/ha,
whereas the spring sowings yielded 0.5-1.5 t/ha. In 1985/
86, unirrigated plots from the May sowing yiclded 1.5 t/
ha, whercas all other plots yiclded c. 0.8 t/ha. Generally,
the small-seeded cultivar Titore outyiclded Olympic. Dry
matter (DM) accumulation followed similar trends to secd
yield. Seasonal DM accumulation followed a sigmoidal
curve. Functional growth analysis indicated that plants
from autumn/winter sowings had a wecighted mean
absolute growth rate of 110-171 kg/ha per day, whereas
spring-sown plants grew at 96-137 kg/ha per day. The
maximum crop growth rate was 230 kg/ha per day in the
July 1984 sowing. There was little positive response to
irrigation in both scasons. Under rain shelters, there was
a lincar increase in both dry matter and seed production
with increased total water. Fully irrigated plants produced
1.27 g DM and 0.72 g seed/m per mm of water reccived.
In the first experiments there was no relationship between
maximum potential soil moisture deficit (D) and yicld.
Under rain shelters, however, there was a linear relation-
ship which indicated a limiting deficit of ¢. 130 mm. The
relationship showed that, for cach millimetre increase in
D above D, 0.39% of the maximum yield was lost. Under
the rain shelters, there was a strong relationship between
yicld and actual evapotranspiration (ET). Water-use
clficiency (WUE) ranged from 2.81 g DM/m? per mm ET
in unirrigated plots to 0.69 g seed/m? per mm ET. The
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results showed that lentil growers in Canterbury, and
presumably in similar cnvironments, are unlikely to bencfit
from irrigating their crops. In such cnvironments, lentils
appear to be an ideal dryland crop.

Schotzko, D.J. and O’Keeffe, L.E. 1988. Effects of food
plants and duration of hibernal quiescence on reproduc-
tive capacity of pea leaf weevil (Coleoptera: Curcu-
lionidae). Journal of Economic Entomology 81(2): 490-
496. University of Idaho, Department of Plant, Soil and
Entomological Sciences, Moscow, Idaho 83843.

The effects of duration of the hibernal quicscent period,
migrational state, food plant (pea, lentil, or alfalfa), and
absence of food on {ecundity and fertility of pca leaf weevil,
Sitona lineatus (L.), were compared in the laboratory.
Two rearing techniques were used to  determine
preovipositional and ovipositional periods, number of cggs
laid, and rate of egg laying for S. lineatus field-collected
monthly over several seasons. The fecundity of S. lineatus
was significantly affected by the food provided, with
weevils fed pea foliage having the highest fecundity. The
lowest level of oviposition was observed for weevils
provided lentil foliage or starved. The spring migrational
statc of S. lineatus and number of months spent in hibernal
quicscence had a significant effect on oviposition.

Schotzko, D.J. and O’Keclfe, L.E. 1988. Effects of food
type, duration of hibernal quiescence, and weevil density
on longevity of Sitona lineatus (Coleoptera = Curcu-
lionidae). Joumal of Economic Entomology 81(6): 1631-
1636. University of Idaho, Dcpartment of Plant Soil and
Entomological Sciences, Moscow, Idaho 83843,

Adult longevity of Sitona lineatus (L.) was signilicantly
affected by the kind of food provided and weewvil density.
Weevils maintained as single reproductive pairs and fed
pea foliage lived longer than those fed alfalfa, whereas if
maintained in groups of 13 reproductive pairs, the alfalfa-
fed weevils lived longer in three of  six months of ficld
collection. The shortest life spans for weevils in low or high

densitics were observed when weevils were fed lentil [oliage
or starved. Female S. lineatus lived significantly longer than
males when maintained as single reproductive pairs, but
there were no significant differences between female and
male longevity when weevils were kept in groups of 13
reproductive pairs. The spring migrational state of the
weevils and the number of months'spent in hibernal quies-
cence also had a significant effect on longevity.
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Latest Lentil References

General

Bunker, Arvin R. and Kennedy, Tracey L. 1984. American cooperative
puise exporters: dry beans, peas, and lentils. Agricultural Coopera-
tive Service Report (USA) no. 10: 19 p.

Haddad, N. 1986. Food legume improvement project in collaboration
with IDRC: 1, Annual report of 1984/85; 2. Work in progress 1985/
1986 89 p.

Iladdad, N. 1987. TFood legume improvement project in collaboration
with IDRC: 1. Annual report of 1986-1987; 2. Work plan for 1987/
1988. 81 p.

lladdad, N. 1988. Food legume improvement project in collaboration
with IDRC: Annual report 1987/1988. 108 p.

[luelscnfruechte, Nichterlein, K. 1987. Legumes. AID Verbraucherdi-
enst Informiert no. 1011: 19.

Slinkard, A.E. 1987. Product use, handling and storage considerations.
Pages 151-156 in Grain Legumes as alternative Crops: a symposium.

Breeding and Genetics

Hossain, M.N. and Khaleque, M.A. 1987. Evaluation of some cxotic lines
of lentil. Page 4 in Proceedings of the 12th Annual Bangladesh Sci-
ence Conference. BAAS, Dhaka, Bangladesh.

Katkhuda, N. and Howell, R. 1988. Jordan-German seed project. Paper
presented at the Symposium on Rainfed Field Crops and Farming
Systems in Jordan and the Neighbouring Countrics, Amman 10-14
Sep. 1988, Jordan. 7 p.

Kharkwal, M.C., Jain, 11.K. and Sharma, B. 1988. Induced mutations for
improvement of chickpea, lentil and cowpea. Pages 89-109 in
Improvement of grain legume production using induced mutations,
Proceedings. IAEA-STI/PUB/766. 1AEA, Vienna, Austria.

Physiology

Al-Karaki, G.H. 1989. Response of len lenlil genotypes to simulate
droughtconditions. M.Sc. thesis. 170 p.Jordan University, Amman.

Lilis, R11, Hadley, P., Roberts, E.H. and Summerfieid, R.J. 1990.
Quantilative relations between temperature and crop development
and growih. Pages 85-115 in Climatic change and Plant Genetic
Resources (Jackson, M.T., Ford-Lloyd, B.V. and Parry, M.L., eds.)
Belhaven Press, London, U.K.

Federico, R. and Angelini, R. 1988. Distribution of polyamines and their
related catabolic enzymes in etiolated and light-grown Leguminosae
seedlings. Planta 173(3): 317-321.

Holfman, D.L., Muehlbauer, F.J. and Ladizinsky, G. 1988. Morphologi-
cal variation in Lens (Leguminosae). Systematic Botany 13(1): 87-
96.

Klapheck, S. 1988. Homoglutathione: isolation, quantification and occur-
rcnce in legumes. Physiologia Plantarum 74(4): 727-732.

Perbal, G. and Driss-Ecole, D. 1989. Polarity of slatocytes in lentil
seedling roots grown in space (space lab D1 Mission). Physiologia
Plantarum 75(4): 518-524.

Summerfield, R.J., Robert, E.H. and Hadley, P. 1987. Photothermal
effects on flowering in chickpea and other grain legumes. Pages33-
48 in Adaptation of chickpea and pigeonpea to abiolic stresses:
proceedings of the Consultants’ Workshop. ICRISAT, Patancheru,
A.P., India.

Velisek, J., Davidek, J., Cerna, J. and Zavadil, J. 1989. Determination of
niacin by the gas chromatography method. Potravinarske Vedy -
UVTIZ 7(2): 81-88.
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Microbiology

Idris, M., Ashraf, M. and Malik, K.A. 1986. Response of lentil (Lens
culinaris Medic) to rhizobium inoculation and phosphorus applica-
tion for effective nodulation and nitrogen fixation under field
condition. Sarhad Joumnal of Agriculture 2(1): 145-153.

Kosenko, L.V., Kovalevskaya, T.M. and Zakharova, [. Ya. 1988. Selectiv-
ity of the interaction of Rhizobium leguminosarum polysaccharides
with host-plant lectins. Microbiology 56(4): 555-559.

Agronomy

Ahmad, M., Shad, R.A. and Rana, M.S.K. (eds.). 1988. Magnitude of
weed problem in pluse crops. Pages 322-324 in Training Manual of
Improved Weed Management.

Ahmed, A., Rahman, A. and Kelley, T.G. 1987. Study on the mixed
croppingof wheat and lentil at varying seeding ratios underdifferent
levels of fertility. Bangladesh Journal of Agricultural Rescarch
12(1): 53-59.

Al-Ahmed, M.J. 1988. Land management under the rainfed arcas in the
north of Syria. Paper presented at the Symposium on Rainfed Ficld
Crops and Farming Systems in Jordan and the Neighbouring
Countries, Amman, Jordan, 10-14 Sep. 1988.

Ali, M.M. Production constraints of major food legumes. 1988. Progres-
sive Farming 8(6): 24-29.

Ali, S.Z., Qayyum, S.M., Khan, WA, Tunio, K.L. and Ansari, A.11. 1987.
Effect of interplanted crops on sugarcane (Saccharum officinarum
L.) variety L-116. Pakistan Journal of Agriculturc, Agricultural
Engineering and Veterinary Sciences 3(1-2): 7-12.

Biswas, P.K., Eunnus, M., Hossain, SM.A. and Maniruzzamn, A.F.M.
1988. Mixed cropping of wheat, mustard, lentil and gram under two
levels of irrigation. Pages 87-88 in Proceedings of the 13th Annual
Bangladesh Science Conference, Section 1. BAAS, Dhaka,
Bangladesh.

Friedrich, T. 1987. The mechanization of lentil harvesting in Syria.
Entwicklung und Laendlicher Raum 21(3): 27-29.

Friedrich, T. 1988. Mechanization of lentil harvest - a comparison.
Landtechnik 43(7-8): 305-307.

Friedrich, T. 1988. Theorctical reflections about design and function of
a pulling implement for harvesting low-growing plants. Grundlagen
der Landtechnik 38(3): 73-78.

Hassan, M.W.A. 1984. Effect of some herbicides and agriculture densily
on productivity of lentils and chickpeca. Ph.D. thesis, 163 p. Ain
Shams University, Egypt.

Islam, M.A. and Mondai, M.H. 1987. A study of pulscs oricnted cropping
patterns under rainfed conditions. Page 12 in Proccedings of the
12th Bangladesh Science Conference. Section 1, BAAS, Dhaka,
Bangladesh.

Jaradat, A_A. 1988. Alternative cropping for rainfed agricultural regions
in Jordan: a modelling approach. Paper presented at thec Sympo-
sium on Rainfed Field Crops and Farming Systems in Jordanand the
Neighbouring Countries, Amman 10-14 Sep. 1988. 14 p.

Karim, M.F., Rahman, M.M. and Maniruzzaman, A.F.M. 1987. L(lcct of
date of sowing and seed rate on lentil. Page 18.in Proccedings of the
12th Annual Bangladesh Science Conference. Scction 1. BAAS
Dhaka, Bangladesh.

Layla, S.A., Youssef, M.M., and Mohamed, M.S. 1986. Formulation and
properties of instant lentils-rice blend (Koshary). Alcxandria Jour-
nal of Agricultural Research 31(3): 207-217.

Mashhadi, H.R. and Evans, J.O. 1988. Residual cffect of Metsulluron
applied during the fallow year on barley and lentils. Pages 258-259
in Research Progress Report. Western Society of Weed Science.

McGuire, C.F., Lockerman, R.H., Sims, J.R., Speilman, R.S., Bunker,
J.R, Welty, LE., Prestbye, L.S. and Engel, R.E. 1989. Nitrogen
contribution of annual legumes to the grain protein content of
‘Clark'barley (Hordeum distichum f,.) production. Applied Agricul-
tural Research 4(2): 118-121.
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McKenzie, B.A. and Hill, G.D. 1990. Growth, yield and water use of
lentils (Lens culinaris) in Canterbury, New Zealand Journal of
Agricultural Science, Cambridge 114: 309-320.

Mendoza O., A., Victoria L., F., Hernandez-Bravo, G., Ramakrishna, B.
and Hernandez Cajiao, G. (eds.). 1987. How to operate a basic seed
production network to the “Andean” sub-region. Pages 97-114 in
Report of the 1st seminar on seed production and multiplication of
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Muchlbauer, F.J. 1987. Production, insect and weed considerations with
dry peas, lentils, chickpeas and faba beans. Pages 133-150 in grain
legumes as alternative crops: a symposium.

Prather, T.S., Callihan, R.H., Lopez, R.L. and Thill, D.C. 1988. Efficacy
and lentil tolcrance of pyridate and pyridate/methazole. Page 263in
Research Progress Report. Western Society of Weed Science.

Rahman, S.M., Patwary, S.U. and Ahmed, S. 1987. Water requirement of
wheat and lentil in the salt-affected soils. Page 6 in Proceedings of
the 12th Annual Bangladesh Science Conference. Section 1. BAAS,
Dhaka, Bangladesh.

Razzaque, M.A. 1988. Production potential and economic feasibility of
growing intercrops with sugarcane: method of plantingand fertilizer
requirement of intercrops. Philippine Journal of Crop Science
(Supp. no. 1) 11: 2 p.

Rother, P.A. and McKercher, R.B. 1989. Crop responses to applications
of both chlorsulfuron and monoammonium phosphate. Plant and
Soil 116(2): 177-182.

Trow-Smith, R. (ed.) 1984. Arable. Farmers Weekly 101(18): 1-30.

Tunio, K.L., Qayyum, S.M., Chaudhry, N.A. and Ansari, A.}H. 1986.
Effect of inter and intra row spacings on the growth and yield of
lentil Lens culinaris L. Pakistan Journal of Agriculture, Agricultural
Engineering and Veterinary Sciences 2(1-2): 67-70.

Pests

Schotzko, D.J. and O'Keefe, L.E. 1989. Lygus hesperus distribution and
sampling procedures in lentils. Environmental Entomology 18(2):
308-314.

Schotzko, D.J. and O'Keeffe, L.E. 1988. Effects of food plants and
duration of hibernal quiescence on reproductive capacity of pea lcaf
weevil (Coleoptera: Curculionidae). Journal of Economic Entomol-
ogy 81(2): 490-496.

Schotzko, D.J. and O’Keeffe, L.E. 1988. Effects of food type, duration of
hibernal quiescence, and weevil density on longevity of Sitona
lineatus (Coleoptera: curculionidae). Joumal of Economic Ento-
mology 81(6): 1631-1636.

Plant Pathelogy

Bayaa, B. and Erskine, W.1990. A screening technique for resistance 10
vascular wilt in lentil. Arab Journal of Plant Protection 33(1): 30-33.

Dickmann, M. and Asaad, S. 1989. Comparison of agar and freezing blot-
Ler test for detection of Fusarium spp. in seeds of lentil, chickpeaand
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96(2): 134-139.

Erskine, W., Bayaa, B. and Dholli, M. 1990. Effect of temperature and
some media and biotic factors on the growth of Fusarium oxysporum
f.sp. lentis and its mode of seed transmission. Arab Journal of Plant
Protection 8(1): 34-37.

Hossain, M.M. and Miah, M.A.J. 1988. Two new hosts of Uromycesviciae-
fabae from Bangladesh. Bangladesh Journal of Botany 17(1): 99-
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Kaiser, W.J. 1987. Disease problems on dry peas, lentils, chickpeas and
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Quality and Processing

Abdella, H.H., El-Samra, S.H. and Latib, A.l. 1986, Effcct of heat and
processing on the nutritive value of broad beans and lentils. Annals
of Agricultural Science, Zagazing University 24(2): 805-814.

Bomet, F.RJ., Coslagliola, D., Rizkalla, SSW., Blayo, A., ontvicille,
AM., Haard(, M.J., Letanoux, M., Tchobroutsky, G. and Slama, G.
1987. Insulinemic and glycemic indexes of six starch-rich foods
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soup recipes. Egyptian Journal of Food Scicnce 14(1): 213-219,
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lentils grown in Pakistan. Journal of Food Composition and Analy-
sis 1(1): 65-70.
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Stacrke 40(8): 294-296.

Second International Food Legume Research Conference
12 - 16 April 1992, Cairo, Egypt

The First International Food Legume Rescarch Conference (IFLRC-1) on pea (Pisum sativum), lentil (Lens
culinaris), laba bean (Vicia faba), and chickpea (Cicer arietinum) was held at Spokanc, Washington, US.A.
in 1986. It was a rcsounding success with over 500 registrants from 50 countrics. The program consisted
ol 91 papers coauthored by 202 contributors from 40 countrics. The Conference Proceedings was published
as: Summerficld, R.J. (ed.). World Crops: Cool Scason Food Legumes. 1988. Kluwcr Academic Publishers,
Dordrecht, The Netherlands.

The success ¢l IFLRC-1 has prompted development of the Second International Food Legume Rescarch
Conlerence (IFLRC ) from April 12-16, 1992 in Cairo, Egypt. Recent suceess in development of low neuro-
toxin lines of grass pea (Lathyrus sativus) has resulted in the addition of this promising cool scason food legume
to the list of specics covered.

The objectives of IFLRC-II are to 1) review and assess recent results from national and international
rescarch programs on cool scason food legumes and  2) develop strategics for increasing production per unit
arca and increasing usc of these cool scason food legumes in various cropping systems. Both basic and applicd
rescarch will be addressed and multidisciplinary research efforts will be emphasized.

The organizing committec is developing the program and details will be available in the Sccond Announce-
ment. The primary function of this First Announcement is (o alert everyone to the time and date so they
can make plans (o attend. In addition the organizing committce wishes to develop an updated mailing list
of interested food legume rescarchers and those involved in technology transfer of these rescarch resulls.

For further information regarding reservation for 1992 IFLRC-11, Cairo, Egypt, plcase contact:

Dr. AE. Slinkard

Crop Development Centre
University of Saskatchewan
Saskatoon

Saskatchewan, STN OWQO

Canada
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ANNOUNCEMENTS

REPORTING OF MUTANTS IN LENS

Manuscripts that report new mutants in lentil will
not be accepted for publication in LENS unless 1)
the mode of inheritance has been determined, 2)
seed of the homozygous mutant is provided to the
Lentil Gene Bank (heterozygous for lethal or semi-
lethal mutants). and 3) a gene symbol is proposed
(the gene symbol should be patterned after the
system used for genes in Pisum. as outlined in the
Pisium Newsletter 9: 67-70, 1977, a copy of which
can be oblained from either of the Technical
Editors).

FORMATION OF LENTIL GENE BANK

As genelic information on lentil increases. the need
for a central gene bank arises. Accordingly. the Crop
Development Centre,  University of Saskatchewan is

initiating a Lentil Gene Bank to serve as a repository
for lentit genes. Thus, as soon as a researcher
describes a gene in the literature. determines its
mode of inheritance and assigns a gene svmbol, he is
requested to send 20 seeds carrying the gene and 20
seeds carrying its contrasting allele to the Lentil
Gene Bank. All genotypes in the bank will be avail-
able 10 interested researchers within the limits of
available seed.

As soon as you have described a gene in lentils,
determined its mode of inheritance and assigned a
gene symbol. please submit seed samples to:

Lentil Gene Bank

c/o Dr. A. E. Slinkard
Crop Development Centre
University ol Saskatchewan
Saskatoon

Saskatchewan, STN OWOQO
CANADA
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Forthcoming Conferences and Events - 1990

1990
November

Modern Methods of the Study of Rhizobium

Bangkok, Thailand 01-28 Nov.

Contact: NIFTAL Project Director, NIFTAL Project, 1000
Holomua Rd., Paia, Hawaii 96779-9744, USA.

This course aims to provide training in rhizobia culture,
strain identification, genetics of rhizobia, and inoculant
production and field application. The course sponsors are
the Biological Nitrogen Fixation Resource Center, for
South and Southeast Asia, Thailand Department of Agri-
culture, NIFTAL (Nitrogen Fixation by Tropical Agricul-
tural Legumes) Project and Miran, and the University of
Hawaii’s Biotechnology Program.

1992
June

1st European Conference on Grain Legumes
Angers, France, 1-3 June

Ar8 1990 .1 sse 7 slaa . Liale 3585 . guil

Contact: Secretariat, First European Conference on Grain
Legumes, UNIP, 12, Avenue George V, 75008 Paris, France.

The conference will cover the following legume species:
Field pea, faba bean, white lupin, chickpea, and lentil. Oral
presentations and posters will be grouped into the following
nine areas of interest: Genetic resources and breeding,
molecular biology and biotechnology, plant physiology,
agronomy, pathology, sced composition, use for animal
feed, use for human feed, and economics.

April

Second International Food Legume Research Conference
Cairo, Egypt, 12-16 April

Contact: Dr. A.E. Slinkard, Crop Development Centre,
Universityof Saskatchewan, Saskatoon, Saskatchewan, S7TN
OWO, Canada.

The objectives of the conference are to 1) review and assess
recent results from national and international research
programs on cool season food legumes and 2) develop
strategies for increasing production per unit area and in-
creasing use of these cool season food legumes in various
cropping systems. Both basic and applied research will be
addressed and multi-disciplinary research efforts will be
emphasized.
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Contributors’ Style Guide

Policy

The aim ol LENS Newsletter is to publish quickly the results of recent research on lentils.
Articles should normally  be brief. confined to a single subject good quality. and of primary
inlerest to research. extension. and production workers. and administrators and policy makers

Style

Articles should have an abstract (maximum 250 words) and whenever possible the following sec-
tions: introduction.  materials and methods. and results and discussion Authors should refer
to recent issues of LENS for guidance on format Articles will be edited to maintain uniform

siyle but substantial editing will be referred to the author for his/her approval: occasionally,
papers may be returned for revision

Disclaimers

The views expressed and the results presented in the newsletter are those of the author(s) and
not the responsibility of ICARDA or the Universitv of Saskalchewan Similarly, the use of trade
names does not constitute endorsement of or discrimination against any product by ICARDA

Language
LENS Newsletter is published in English but ICARDA will publish articles submitted in Arabic
and French

Manuscript
Articles should be typed double-spaced on one side of the page only. The original and two other
legible copies should be submitted. The contributor should include his name and initials. title.

program or department. inslitute, postal address. and telex number if available Figures should
be drawn in India ink: send original artwork not photocopies. Define in footnotes or legends
any unusual abbreviations or svmbols used in a figure or table  Good quality black and white
photographs are acceptable for publication Photographs and figures should preferably be 85 cm
or |7 4 cm wide

Units of measurement are to be in the metric system: e g tha. kg, g. m. km. ml (= mili-
liter). m"

The numbers one to nine should be writien as words excepl in combination with units of mea-
sure: all other numbers should be written as numerals: e g . mine plants. 10 leaves. 9 g. ninth.
10th. 0700 hr

Examples of common expressions and abbrevialions

3 g 18 mm: 300 m=: 4 Mar 1983: 27%: 50 five-day old plants: | 6 million: 23 ug: 5°C: 1980/81
season: 1980-82 seasons: Fig.: No.: FAO: USA_ Fertilizers: 1 kg N or P,O, or K,Orha

Mon, Tues. Wed. Thurs. Fri. Sal. Sun: Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov.

Dec Versus = vs. least significant difference = LSD. standard error = SE +. coefficient(s) of
variation = CV(s)  Probability: Use asterisks 1o denote probability * = P<005. ** = P<0O0l:
**#* = P<0.00l

Botanical:  Include the authority name at the first mention of scientific names Culuvar(s) =

cv(s). variety = var(s), species = sp./spp.. subspecies = subsp.. subgenus = subg.. forma = f.
forma specialis = f. sp

References
Journal articles: Slinkard, A. E. 1981 Eston lentil. Canadian Journal of Plant Science 6!: 733-734

Books: Webb, C. and Hawtin, G. (eds.) 1981. Lentils. I[CARDA/CAB. CAB. Slough. England. 216 pp

Articles from books. Solh, M. and Erskine. W. 1981. Genelic resources. Pages 53-67 in Lentils
(Webb. C. and Hawtin. G . eds ). [CARDA/CAB. CAB. Slough. England.

Papers in Proceedings: Hariri. G. 1979. Insect pests of chickpea and leniils in the countries
of the Eastern Mediterranean: A review. Pages 120-123 in Food Legume Improvement and Develop-
ment:  Proceedings of a Workshop. /University of Aleppo (Hawtin. G. and Chancellor, GJ.. eds).
ICARDA/Aleppo University. May 1979. Aleppo. Syria. ICARDA/IDRC. Ottawa. Ontario. Canada

Submission of articles
Contributions should be sent to LENS. Library. ICARDA, P O. Box 5466, Aleppo. Svria.

Lens Newsletter Vol. 17, No. 1, 1990

1990 . 1 Ju.17.\.l+..l._...l:'o_,..3._'n-uu.'d Ar7



Cujall GUL lall olasdas

ol ) Gl

e otall fue b ozl aia Ga Llly . LAl o yeadly Sasaall Sgadl @3 4 I Lalall 3kl 038 Chag
o5 Lesalall ainy . Lalall pgssLiiag bl GBI e i Lash claglall Juls Jgas il JSAIL plipns Lolia
on Tangiie lilinay Ll Tl (ale coslaaly Tawdly Zals LU ¥l 35ma3al) eigandly Zualall oY1 528
Olsie Ml elal Ul e ciady stall e Uleal Taass Juusi . hidih daly 4o le oo 28 X 21 dlighal 539 e bl
ki Yy 0o V) Bl Spadl @l i Wy . oa] Y gl G paB VT Sl LUl Balll b iy - il
(isktas Bylia wlaiill 03a o (gf Jlanionl Gua3 100 o Banpedlly ias ¥ Lslad slensd Jlasiaal o LS . Yplasal
R

QLS e

(2 bl foalll olsiny pal il s 70 e ws ¥ canlia lsie (10 JGH JSAIL Egaill (5 35
 Uian Ty peadisly prails Lall Joasill galaally Jaadl Saugs 1K 200 e w55 ¥ Saaly 3,586 Ga il Lpsall paile
sl (4 gyl g s slls Glasll Tbiad) Epailly Jlac¥] gus JSity (5 saiaay oinall p gudisa Ladl 35 Laia (3
G (5. il Lyadll pracal wasd g Uasleall Gkl slsbly Dyadll 3l pdsas Laldll cloglall Jadsy Gkl
Basme ity G Sung of liasill (6 Uil gany bl ale duaa 30l clllly claghall ekiy 3G
(9 Loyl Bl gy pansads pale ipbosls Tuall e g sin LY mdle (8 . gl ie (SN LK (7 . Ladsy
LS S5 (pilie T G ST papall GIS 13y Cransd o 5l pley LT 23S LESy Gaill i Lalf goall 3y gL
L5 b pa ol i oo T Lta¥l pa ol oIS 13] €2 @l o Lyl s BIS 13 "pals” LS L] ity oY)
pay Ledie : Galed) il o VG i . Lunia¥hy Lpsall gl bl o JSly Uicsa 5 ypeayy Wilas ol Lo gall
e S Jaad @liid ] Gasad 3g5ma dlld I Gilas 25SY0 La0 Lall W padle pudgy 550 W] 3ok
 alohl iy Anghaall slae] Tigshe I Cipall 358000 03a slaef S3T M ¢ sall Gia pealys . uslia Glgic

: ogeally JISEY Iy Jylaall
waill i aagzy o Tisna Ly Jpsa JS Jams o iy« Suial) le Lasaaally 5l e 3 puinall Jylaall Judis
WS of e ole Tapem Gualy Tea¥l ppuylly JEEYY (ki apuly pan¥l ) speall Jarioady . coslia olsic go
Laaly 0S5 O Lab ey ipaill (b canalill Lata I Ly o pan 17.7 ) Gaagac ol (oo 8.8 ) saly dsas osn

paill b Lggy o Wi Lty Glie Jaady cpllald

Wl uladll @laagy < (9 ... 0321 JArabic figures Lusall pli¥I 1yl clegshae pran i Jasies
* 2( e 'fs o 4& -és l—‘/b-L : @SI Unites

:3,..""" oljladsy!
1 dpsall - 2220 (1989 — 1986 puslye 1989 = 1987 Licusa .89/1988 puusa 1983 ple 1pa 325 3 5
- LSD wle fialt gall ) p oo Tel 3y L32Y) Lakiia ) ylall o5 JSa

Ar 6

1990 « 1 sse 7 alaa s Laale 3,85 ¢ puid Lens Newsletter Vol. 17, No. 1, 1990

En 39



ICARDA Investing in the Future

ICARDA’s historical background and research objectives
arc outlined in English and Arabic. For your copy, contact
CODL

FABIS (Faba Bean Information Service)

This scrvice was established in June 1979 when FABIS
Ncwslctter No. 1 appeared. Now produced triannually, it
publishes up-to-the-minute short scicntific papers in Eng-
lish and Arabic languages on the latest rescarch results and
ncws items. FABIS has also produced other publications,
including Genetic Vanations within Vicia faba. For [ur-
ther information, write: FABIS.

RACHIS (Barley, Wheat and Triticale Newsletter)
This I[CARDA service is aimed at cercals rescarchers in
the Near East and North Africa region and Mediterra-
ncan-lype environments. It publishes up-to-the-minute
short scientific papers on the latest rescarch results and
ncws itcms. RACHIS secks to contribute to improved
barlcy, durum wheat, and triticale production in the re-
gion; to report results, achicvements, and ncw idcas; and
to discuss rescarch problems. For further information,
write: RACHIS.

QOpportunities for Training and Post-Graduate Research
at ICARDA

ICARDA has active training courses on the development
and improvement of food legumes, cercals, and [orages
with ICARDA’s research scientists, traincd instructors,
and proven programs. For a complcte brochure of the
training opportunities at ICARDA, write: Training Coor-
dination Unit.

Free Catalog of ICARDA Publications

Rcquest your list of all currently available publications
from the Communication, Documentation and Informa-
tion Department (CODI).

ICARDA Information Brochure

ICARDA’s historical background and research objectives
arc outlined in English and Arabic. For your copy, write:
CODI.

40 En Lens Newsletter Vol. 17, No. I, 1990

Checklist of Books, Reports and Journals published
outside ICARDA 1973-1988

This checklist, compiled to bring information to the atten-
tion of the scientific community and especially to those col-
laborating with ICARDA, consists of references of books,
reports and journals prepared and/or cdited by ICARDA
scientists and published outside ICARDA as of 1973.
Each reference includes within year of publication: author,
primary title, pagination, place of publication and pub-
lisher, ISBN, AGRIS reference number and price. For
your copy write: CODI.

Introduction to Food Legume Physiology

This comprehensive 105-page technical manual is de-
signed for food legume scicntists and their support stalf.
It covers several arcas of food legume physiology n a
practical way, with examples whenever possible. The book
contains four chapters covering the [ollowing: plant
structure and physiological functions;, mineral nutrition;
photoperiodism, vernalization, crop canopy and radiation,
and growth analysis; and physiology and crop improve-
ment. For your copy, write: Training Coordination Unit.

Screening Chickpeas for Resistance to Ascochyta Blight
A Slide-tape Audio-tutorial Module

This slide-tape audio-tutorial module is the first in the
food legume training series. It is designed for the use of
legume trainces during the training courses at ICARDA
as well as for scicntists and their support staff in the various
national programs. This module is also usclul educational
material for universitics and training departments in
national research systems.  For your copy of this
publication or package, write: Training Coordination Unit.

Checklist of Graduate Theses Prepared with Support
from ICARDA 1980-1988

This checklist, compiled to bring information to the atten-
tion of the scicntific community, consists of references of
theses by graduate students supportcd by ICARDA during
the period 1980-1988. Each reference is listed in a
sequence determined by the calendar year in which the
thesis was accepted; by the country code and name of the
University; by the level D (Doctorate) or M (Mastcer); and
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by the graduate studenUs name (nationality given in
parenthescs after the name). For your copy, write: CODI.

Opportunities for Field Research at ICARDA

This brochure is intended primarily to assist Master of
Scicnce candidates, who are enrolled at national univer-
sitics within ICARDA region and sclected for the
Graduate Research Training Program. 1t explains to them
the opportunity they have to conduct their thesis rescarch
work at ICARDA rescarch sites under the supervision of
intcrnational scientists. For your copy, wrilc: Training
Coordination Unit.

Checklist of Journal Articles from ICARDA 1978 - 1988
This checklist, compiled to bring information to the
attention of the scientific community, consists of refer-
ences of articles by ICARDA research scientists submitted
to refereed scientific journals as of 1978. Each refercnee
includes within year of publication: author, primary Litle,
volume number, issue number, pagination, language of the
article and/or summary when necessary, and AGRIS ref-
erence number. For your copy write: CODL

ICARDA Library Catalogue of Serials Holding 1989
This cataloguc contains serial titles held in ICARDA

Library. It includes holdings data of 574 serials covering
monographic scrials published in the countries of ICARDA
region, annual reports, newsletters, abstract journals, and
journals. For your copy write: CODI.

Graduate Research Training Awards, Opportunities for
Field Research at ICARDA

The Graduate Rescarch Training Program (GRT) is
intended primarily to assist Master of Scicnee candidates
who are enrolled at national universitics within the
ICARDA region. Men and women who arc sclected for
the program will have an opportunity to conduct their
thesis rescarch wrok at ICARDA rescarch sites under the
co-supervision ol university and center scientists.  For
(urther information on terms of award, nomination pro-
cedure, selection criteria, appointment conditions, the
university’s responsibilitics, and the student’s responsibili-
ties, write: GRT Program, Training Coordination Unit.

TO OBTAIN PUBLICATIONS:

Address requests for publications to the specific depart-
ment or scrvice cited above, at: ICARDA, P.O. Box 5466,
Alcppo, Syria.

saw the announcement in the LENS Newsletter

When you contact any of the programs, departments or services cited above for your copy, pleasc indicate that you

ARE YOU MOVING ?

If you are moving, please let us know your new address as soon as possible, send it to:

LENS
Documentation Unit
ICARDA
Box 5466, Aleppo, Syria
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ICARDA publications deposited at
AGRICULTURAL libraries

ICARDA publications are now deposited in the following AGRICULTURAL
libraries to make them available to other users under normal inter-library loan and

photocopy procedures:

Libraries Division
Agriculture Canada
Ottawa K1A OC5
CANADA

Telex 533283 canagric ott

Helsinki University
Library of Agriculture
Viikki

SF-00710 Helsinki
FINLAND

Telex 122352 humk sf
Telefax (90)708 5011

J-F. Giovannetti

Chef du Service Central IST
Avenue du Val de Montferrand
BP 5035

34032 Montpellier Cedex
FRANCE

Telex 480 762f

Ms. Apolena Roubinkova
Faculte des Sciences Agronomiques

de Gembloux - Bibliotheque Centrale

Passage des Deportes, 2
B-5800 Gembloux
BELGIQUE

Fax 32/(0)81/614544

Lens Newsletter Vol. 17, No. 1, 1990

Library

Agricultural University
Postbus 9100

6700 HA Wageningen

THE NETHERLANDS

Telex 45015 blhwg nl

John Hjeltnes

Head Librarian

The Library of the Agricultural
University of Norway

P.O. Box 12

N-1432 Aas-NLH

NORWAY

Telex (56)77125 nlhbi n

Jose Ramon Cadahia Cicuendez
Jefe del Servicio de
Documentacion

Biblioteca y Publicaciones

Jose Abascal, 56, 4a planta
28003-Madrid

SPAIN

Harriet Rinne Mendes
AGLINET Internationl Center
FAO of the United Nations
Via delle terme di Caracalla
00100 Rome

ITALY

Telex 610 181 FAO I
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