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Introduction

Participation by United States sclentists in the program to
improve pulses (grain legumes) in the Middle East and South Asia
has been centered in Iran since the termination of activities by
the American team in India in June, 1970. At this time, restora-
tion of the fourth position on the American team in Iran was
authorized.

American personnel changes for the project in Iran included
the reassignment of Dr. Kenneth H. Evans, Geneticist, from India
to Iran in June, 1970. Thus, the American Plant Breeding position
on the Iranian team was filled after being vacant for two years.
Mr. Shannon W. Wilson, Entomologist, departed from Iran in May,
1970, upon completion of his tour of duty. His replacement, Dr.
James M. Schalk arrived at post in early 1971.

Iran eontinued to support the program. Aan allotment of
12,500,000 Rials ($164,000) from the Plan Organization financed
most of the costs for logal personnel, equipment, and supplies.
There was increased participation in the technical phases of the
program by personnel »f cooperating agencies and institutions.b
Included in these expanded activities were biochemical analyses at
Karaj College and field plot testing at Tabriz University.

The evaluation of the germplasm collections for adaptation,
vigor, disease and insect resistance, and other characteristics
has identified several lines for use in the breeding program.
This effort to develop improved varieties by orossing has been
intensified and will be given increased emphasils in the future.

Regional activities have been expanded through exchange of
seed and consultations eoncerning cooperative research work in
other eountries, particularly Pakisten, Turkey, and Afghanistan.
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SUMMARY

————— ——e =

The varietal improvement was.carried on by the staff of the cooperating
Iranian Institutions under the leadership of Dr. M. C. Amirshahi. The
.American plant breeder returned in late June to assist with the
breeding program. a

Yield trials were conducted at ten stations. Surveys were conducted
to determine the acreage and yields of pulse crops in Azerbai jan.
Partial collections of the germplasm were grown to increase seed
supplies and rejuvenate the seed. Seed increase of eight varieties
were grown producing 2 1/2 tons of seed. Seed of lentils, chickpeas,
beans, cowpeas, and mungbeans were furnished to several locations in
West Pakistan., Fifteen lines of chickpeas were sent to Dr. B. R.
Murty, IARI, New Delhi, India. A small plot of plgeon peas were grown
~'at Ghorgan and produced good yields, although no yield records were
taken.

u“A¥paperaentitled:VProtein Content of Different Varieties of Five

‘Species; of ‘Pulse:Crops" by M. C. Amirshahi and M. Tavakoli was
presented by Dr. Amirshahl at a symposium on Improving Plant Protein

a-de



by Nuclear Techniques :ln Vienna 1n 1970. Two papers on chiokpea L
breeding have been submitted for publication by the staff of Pahlavi '
University, Shiraz, Iran.

Crosses between batter lines in cowpeas and chickpeas have been made
at Pahlavi. The progenies were grown at Shiraz in 1970. Progenies
of orosses between better lines of beans were grown at Kara.j in 1970.
Some orosses were made in chickpeas.

+ 4+ 4+ + +

Program Plans for 12(_

1. Lentils - Crosses are plamned to.incorporate high yleld
and disease resistance of the Isfahan 1ent11 types with desirable seed

types.

2. Chickpeas - Crosses have been made to blight resistant and
bruchid resistant strains of chickpeas. Crosses to incorporate good
seed quality, high yleld, blight and bruchid resistance are planned.
Advanced generations of corosses made at Pahlavl University are to be
planted at Shiraz and RarajJ in the summer of 1971 and at Dezful in the
winter of 1971-72 to obtaln two generations a year. ‘

The collection will be planted to obtain seed produced under uniform
conditions for protein analysis.

3. Beans - Segregating populations will be grown at Karaj and
Shiraz in the summer of 1971 and at Dezful in the fall and winter of

1971.

Additional orosses will be ma.de to incorporate d:lsease reslstance,
high ‘yleld, and good seed types. : ; _

4, Cowpeas - Advanced generations of cowpeas: will be planted
_at Shiiraz, Dezful, and Kara) in the summer. of 1971. Additional crosses
‘are planned to incorporate mosalc resistance in several seed and plant
types. ,

"5 Mungbeans - Present strains and: varieties under tests have
good disease resistance, seed type, and yield. Shattering is a’ problem
* Por gingle harvests. f



6. Yield trials of pulses are planned for ten ‘st"a.t;l’.g;xfg..
7. New varieties will be inoreased on 17 heotares in 197L.
.8, Prém;ﬂnéryvrmbz;;‘ase ‘of promis:lns meterial wiil be made on
vfive.heotares; ST e T e ' ' '
o + 4+ + +

Lentils (Lens esculenta)

The Preliminary Yield Test (Table 1) contains some large-seeded
selectlons out of higher Ylelding material and other medium to large-
seeded types. The Uniform Yield Test (Tables 2 and 3) aontain root
rot and vims resistant strains from southern Iran. Yield Tests 1
and 2 (Tables 4 to 16) consist of large-seeded types with 1little
disease resistance. These could only be of use where disease is mno
problem.

Chickpeas (Clcer arietinum)

Preliminary Yield Tests were Planted at KarajJ. The three check
varieties in the white Preliminary Yield Test were the highest
ranking for yleld, but they do not have desirable seed type. In
Uniform Yield Tests, Kaka, which has some Ascochyta resistance ocon-
tinues to rank high in yYileld. Pyrouz which does not have Ascochyta
ranks low. I 13 with good Ascochyta resistance has done poorly. It
appears to be more susceptable to virus and lack of moisture. I 13
produced no yield in the dryland trial at Meshed.

Beans (Phaseolus vulgaris)

Some germplasm material was grown to Increase seed in short supply and
renew viabllity of the seed.

Preliminary Yield Tests were grown at Karaj, Advanced Yield Tests were
grown at Pahlavi University and KaraJ, Uniform Yield Tests were planted
at several locations., Tables are presented for reporting locations.

The three named varieties produoed good ylelds in most of the trials.



Cowpeas (Viﬂt a sinens:ls) |

Yield trials were planted at several locations. Results are presented
for reporting locations. Black Eye T ranked highest in. yleld, but is
susoeptable to virus. Meshed ranked falrly high for yield.and: has:some
virus resistance or tolerance:. Kamran also produced good yleld, but is
virus susceptable. '

Mungbeans (Phaseolus aureus)

The Indlan collection of mungbeans was grown along with some other
strains from the collection. The Indian material did very poorly.
Some lines produced only a small amount of seed.

The Preliminary Yield Test (Table 87) is composed of material selected
for virus resistance, large seed size, erect plant type, and high yleld.
For the second year, 48-071-10827 has ranked highest for yileld in the

test.

Ghohar and Partow ha&e performed -elatively well In Advanced Yield
Trials (Tables 90-92), and have mosalc virus resistance.



gend For Lent1l Agroncute Date Tahles 1 to;16.
(1) Numbers assigned to ooneotim maintained by the Regional Pulse
Improvement Project. o
(2) 8Source numbers refer to collection xmmbors assigned by the Iranian
Ministry of Agriculture. Six digit numbers are PI numbers from

Crops Researoch Division, ARS, U. s. Department of Agrioulture,
Beltsville, Maryland, USA.

(3) Source indicates area of origin or area in which the seed was
collected.

(4) Plants per meter is an average number of plants per meter of row
based on one meter sample per replication.

(5) Rated 1 to 9t 1 = Complete stand 9 = Poor stand
(6) Rated 1 to 91 1 = Vigorous plants 9 = Weak plants
(7) Days from planting to first opened fiower.

(8) Indioates number of days after planting the first pod in plot
reached full maturity, ready for harvest.

(9) Indicates number of days after planting the whole plot was ready
for harvent.

(10) Disease rated 1 to 9¢ 1 = Free Zrom dimease symptoms
O = Severe disease symptoms
For diseames present, see pathology section.
(11) Seeds/ten pods indioates the average number of seeds in ten pods.
(12) Br = Brown; G = Green; R = Red; OR =Oreen and Red; L = Light,
(13) Average weight (grams) of 1000 seeds.

(14) Yh:d in kilogram per heotare based on 5 or 10 square meter
plo L1
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Table 1. Agnonauic Data—Lentﬂs-Preliminm Yield Teat - Planted April 1, 1970, RPIP: Kara.j, Iran ; y
(1) (@) i ,,(3) g ) (5) (6) (7 (8);; (9):4 L () @@2)r (13) (1%)
N o . e £ e . Ra P -
.A 2F g o5 % 23 3 Beld o S o8
Accession Source" 3o ®0 . - : @8 B 2 Qoin 030
Nunmber Number - SQURCE CBE h C | a3 a Srg 23 &8 . -gu.%n\ Pl
33-071-10496  188-44 - Bandar, Fars 4 i34 2 2. 56 88 101 2 712 IG' " 30:- 2197
33-071-10921  210-25 Jiroft . .36 N 1 55 88+ 101 1 10° IB-: 38i., 2149
33-071-10478  186-56" Shostar 36 .2 1« 5. .86 102 1 A4 B Y A 2099
33-071-10674  198-80 . Arasbaran: -] - 2. 5 .87, 100- 1 A5 IR 27 2005
- 23-071-10944  €5-212-87 Arasbaran s =2 2 54 .87 9 1, 2% 1BY 37 2053
33-071-10879  209-45 - Isfahan ~ w36 Ze2 1% 54 -B7. 101 1 177 1B 33T 2027
33-071-10952  212-27 ~ Arasbaran 23 el 1 54 860 102 1  122: 1B 35, 1998
33-071-10910  210-55 " Jiroft - - 33 sl 2 5 86 101 1. 16 IB: 277 1937
33-071-10892  209-82 Isfehan - -3 2 2 54 86 101 1 ay IB: 32 1912
33-071-10483  187-89 Shostar - ) - 1 56 +89: 102 1. a3 1B 26; 1802
33-071-10901  209-63 ~ Isfshan i 30 L2 1 55 T8, 103 1° 1r 1B, 34 1851
33-071-10898  209-66 Isfahan - .38 2 2 55 86 100 1. 16 IB: 28: 1828
33-071-10500  188-28 Min  Bandar, Fars - 30 ‘2 2, 55 88 102 1: 270 IB- 26 1816
33-071-10946  212-77 . Arasbaran 34 2 2 5 .8n 87 .1} 15 1B- 34 1814
33-071-10899  209-65 Isfahan 0 2 2 sS4 8T 100 71 12 B 258 1779
33-071-10905  209-61 Isfehan ... 36 . 1 1. 54 186 00 2: 12 IB. 38% 1TTh
33-071-10556  189-45 Isfehan .. .m0 2 1 55 88 01 =:=1: 12 .18 27.. 1704
33-071-10166 - Gorgan 2, .2 2, 55 .88 02 'a* 13 IBY 260 1701
33-071-10146 391 ' .. Khaledabad B, 2 1 54 286 100 2. 12 IBT  30. 1699
33-071-10520  188-72 _ Bandar, Fars 35 - 2 2 55 8T 100 2 13 -I6F 27 1681
33-071-10882  209-46 . Isfeshan- 34 -2 1 o4 ::86 101 % IBT 31 1677
33-071-10504  188-63 Min  Bander, Fars 34 . 2 1% 5% 87 99 2 15 1@’ 28 1672
33-071-10134 214 : Torbat Heidarieh 36 - 1 1, 54 .85 -25 15 Bx 295 1666
33-07T1-10864  208-79 7 Darregaz - 46 2 b I 5 -'88 Jdos 1 10 °“IR- 2% 1466
e =% 194

oV £ 2
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Table 2 ~ Agronomic Data - Lentils -~ Uniform Yield Test - Planted March 30, 1970 - Pahlavi University, Shiraz, Iran
(1) (2) (3) (5) (6) (7) (11) (13) (1%)
Tleld
Acoession Source Fl. to Seeds per 1000 Seeds .per
Number Number SOURCE Stand Vigor 1st. Fl. 10 Pods Welght Heotare
33-071~11136 a7 Isfehan 7 1 63 13 a >
33-071-10885 209-70 Isfshan 7 1 63 13 30 615
33-071-10444 209-T3 Isfahan 7 1 60 12 29 6ie
33-071-10445 209-97 Isfahan 7 1 61 13 » as
33-071-10439 210-11 Jiroft 7 1 & 13 x 575
33-071-11129 203-68 Isfahan 7 ) 62 12 A 537
33-071-10903 209-97 Isfshan 7 1 63 15 36 522
33-071-1101%  2-h2-hh67 Fars 7 1 59 8 % Ao
33-0T1L-10417 Ardabil 7 1 59 14 30 485
33-071-10440 209-25 Isfahan 7 1 63 12 33 470
LSD 58 567
(OLeseBastogg pleSe S231s) €71/ vetS 3B e o valed picine ol amplinielsT 5 pojlas Jyas
Table 3 Agronomic Data - Lentils - Unifgym f181d Mest = Planted April 1, 1970 - RPIP KaraJ, Iran
(1) (2) ) ) (5) (6) (7 8) (9) (10) (11) (12) (13) (x4
- - § p.
@ % o ° » » [} =
8% o ok E 88 38&% 8w .3 9.
Acocession Source 8% ] 2 ‘-:4: ‘:p . g 35 '§“‘ '2§ §§ gi‘é’
Number Number SOURCE 2 B S ] E§ 3¢ 89 28 88 o
33-071-11136 217 Isfshan 37 1 1 5l 86 103 1 17 is 21
33-071-10840  209-25 Isfehan 30 1 2 54 87 104 1 22 IB 55“ 20'?'?
33-071-11139 209-68 Isfehan A 1 1 55 87 104 1 21 B % 2062
33-071-10439  210-41 Jiroft 39 1 2 55 87 104 1 20 1B 34 1971
33-071-10445  209-97 Isfahan 42 1 2 54 87 105 1 21 i 34 1951
33-072-10885  200v70 Isfahan 50 1 1 54 86 104 1 19 B 29 1902
33-071-10444 209-73 Isfshan 38 1 1 sk 85 105 2 23 1B 28 1899
33-071-10903 200-97 Isfahan 40 2 1 54 86 103 1 20 IB 26 1753
33-071-10417 Ardebil 38 2 2 55 87 102 2 19 Mxed = 1695
33-071-11014  2-42.4467 Fars 34 1 2 54 88 105 1 19 b 7¢} 30 1512
18D 5% B2

vE 1
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Tlee 4 Agronomic Data - Lentils - Uniform Advanced Yield Test 2 - Planted April 6, 1970 - Ghazvin, Iran i

@ @) ) @) ) Cam

, ' " vield

Accession Source Plants Pl. to .. per.

Number Number SOURCE /Meter . Com. Mat. . Hectare
33-152-10048 178971 Turkey 29 13 © 1129
33-071-10582 192-48 Kara) b3 113 . © 1119
33-071-10588 192-67 KaraJ 27 113 1080
33-032-10253 299224 Chile 29 113 1052
33-032-10202 299164 Chile 25 113 o on5
33-032-10199 299160 Chile 26 13 888
33-032-10210 290174 Chile 25 113 870
33-071-10430 Tabriz 30 . nz2 .. . 863
.3}_071_101}18 Ardebil 27 113 © 812
33-032-10254 299225 Chile 32 s Té
© 18D 5% ‘ S 285
cvE : ) S ' 18

(2o o HpWSesby) e/ /Y- S b e ¥ ool pisietne St oSk e Bia e b3 T 2 5 gplat g
{ifaple’s.  Agronomlc Data - Lentils - Uniform Advanced Yield Test 2 - Plamted April 9, 1970 - Ministry of Agriculture, Mesheds Iren

(1) - (@) N 3 (5) 6 (7L

" Aogcession’ Source ) Fl. to

~ Number ____ Number SOURCE Stand Vigor 1st F1.

| 33-071-10582 192-48 KaraJ 1 1 52 4o 1308

- 33-152-10048 . 178971 Turkey 1 1 51 =40 1226 -~
~ 33-071-10588 . 192-67 Karal} 1 2 .53 .30, 1200
33-071-10430 Tabriz 1 1 53 Y 1168
33-071-10418 Ardebil 1 1 53 4o 1162°
33-032-10199 299160 Chile 1 1 53 . .35 1104
33-032-10210 299174 Chile 1 1 55 30 1064 -
33-032-10202 299164 Chile 1 1 53 30 988"
33-032-10253 299224 Chile 1 1 53 30 868
33-032-10254 - 299225 Chile 1 1 56 "30 618
1SD 5% S 256

cvE 16
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Agronomic Data - Lentils - Uniform Advanced Yield Test 2 - Planted April 7, 1970 - Ministry of Asrioulttme, Rezaiyeh,
(1) () ) (5) (6) (7) (1) (12) . (13) Qs
¥ield.
Accession Source 1. to Seeds Per Seed 1000 Seeds per . .
Number Number SOURCE Stand Vigor 1lst Fl. 10 Pods’ Color Weight  Heotare
33-032-10199 299160 Chile 1 1 61 15 G 30 1000
33-032-10210 200174 Chile 1 1 52 12 1000
33-071-10582 192-48 Kara) 1 1 58 12 B, 20 1000
33-071-10588 192-67 KaraJ 2 1 58 14 Y F - oo
33-032-10253 299224 Chile 1 1 60 16 GY 20 850 -
33-032-10202 299164 Chile 1 2 63 11 Y » 820
33-152-10048 178971 Turkey 1 1 61 15 o] 25 786
33-071-10430 Tabriz 1 1 61 13 G %0 T50
33-032-10254 299225 Chile 1 2 62 15 GY 20 700
33-071-10418 Ardabll 1 1 60 10 B 20 . 600 .
( Sohee oBto L 5he2 ) ag/ /0 S b -0 Yo bl ppyicise il Sl P R B e
Table 7 Agronomic Data - Lentils - Uniform Advenced Yield Test 2 - Planted March 30, 1970 - Pshlavi University, Shiraz
) (2) >) (5) (6) (7) (11) 13) (%)
Yield
Accession Source Pl. to Seeds per 1000 Seeds per
Number Number SOURCE Stand Vigor Fat. Fl. 10 Pods Welght Hectare
33-032-10253 299224 Chile 7 2 61 12 ) 054
33-032-10202 299104 Chkle 7 2 6 9 39 o5k
33-071-10588 192-67 Kara) 7 2 56 12 5o 903
-10533 192-48 Kara] T 2 56 12 38 872
33-071-10430 Tabriz 7 2 56 12 29 8ok
33-152-10048 1 Turkey 7 2 57 % 9 754
33-032-10199 2991 Chile 7 2 58 13 ho THO.
33-071-10418 Ardebil 7 2 61 10 42 667
33-032-10254 299225 Chile 7 2 62 10 40 594
=Z_532-10210 29917k Chile 7 2 6L 10 40 383
18D 5% 64
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Table 8 Agronomic Data - Lentils -~ Uniform Advanced Yield Test 2 - Planted April 26, 1970, Tebriz University, Tabriz, Iran

S I @ G ©® Mm@ © @ @ @) . G .8

- } Y -
. B 5 3 Be - E
: g% g5 @z g 38 8= g o g % 5 3%
A 1 Source ~ g 0 .« o ® O 7,
m‘:g;;on NMaber SOURCE ER RS & F &% 68§ gg a” g= e
33-071-1058z  192-48  Kara) 19 17 2 2 45 108 46 12 8 T enty
© 33-071-10418 Ardabil 23 16 1 1 3 12 36 1 4 " 600
. 33-152-10048 178971 Turkey 19 16 2 2 42 110 26 i - L = =583
33-071-10588 192-67 Kara} 20 15 1 1 42 109 43 11 R 567
33-032-10253 299224 Chile 25 14 2 2 Ly 114 52 10 3 455
33-071-10430 Tabriz 20 15 2 2 42 12 52 10 y 435
33-032-10202 299164 Chile 25 18 2 2 46 13 ) 1 5 noy
33-032-10199 299160 Chile 18 15 2 2 47 kYT 38 10 i 37T
- 33-032-10254 299225 Chile 21 14 2 2 45 11% hy 10 3 1360
33-032-10210 299174 Chile 17 14 2 2 T3 15 43 10 ! 9
18D 5% 167
cvE ' _ 7
(obes oCasty WalsSe L2510y ¢ 4714/ Y5 ) B e e o le phwine glle 9 les s lie 0 B5T 5 g o)l Jyas
Teble'9  ~ ~Agranomic Data - Lentils- Jniform Advanced Yield Test 2.-Planted April 1, 1970 - RPIP Kara), Iran =~ =~ . "~
@ @ ) 1)) (5) (6) 7y (8 (9 @) @) @2 @3)... %)
£ .
. +$ FH o & £
2% s, 8E 82 83 §2 0§ . G
Accession Source 33 g :to . ) . g 2% -gn. o §'§ it
Number Number SOURCE mé @ g 5% HE @8 58 42 &8 88
33-032-10253 299224 Chile =] 2 2 55 88 110 1 20 16 39 -
33-032-10202 299164 Chile 31 2 2 55 89 105 1 18 ia 47
33-071-10588  192-67 Karaj 20 2 2 55 87 105 2 22 G .Y
33-152-10048  178gq Turkey 21 2 1 55 90 105 1 19 e 18
33-032-20199 299160 Chile 21 2 2 55 90 106 1 22 16 4y
3>-071-10582  192-48 Kara) b 2 2 56 86 105 3 19 s 40
33-071-10430 Tabriz 26 2 2 55 90 106 2 21 16 49
33-032-10210 299174 Chile 30 2 2 54 92 106 1 21 16 48
33-032-10254 299225 Caile 28 2 2 55 92 110 1 23 e 42
33-071-10118 Ardebil 22 2 2 sh 91 108 2 2 S7- I
13D 5% a5
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" Table 10 Agronomic Data - Lentils - Uniform Advanced Yield Test 1 - Planted April 6, 1970 - Ghazvin, Iran
) (2) (3) (a) (9) (%)
Yield
Accession Source Plants Fl. to per
Number Number . SOURCE /Meter -~ Com. Mat. Hectare
33-071-10408 Ahar 29 13 948
33-039-111T77 142 Cyprus 29 113 808
33-071-10428 Moghan 24 113 808
33-071-10436 Ghazvin 25 113 770
33-071-11175 176 Arasbaran 23 13 758
33-085-11147 127 Lebanon 25 13 748
33-071-10411 Moghan 27 113 e
33-071-10425 Ahar 27 1ns 72
33-071.-10437 Ghazvin 24 .13 6Th
33-071-10450 64 KaraJ 25 13 657
18D 5% 152
e 16
(trte— ol euly ) €4/1/7. &5 pob— e ) Gl ppicise Il 3Tl anelio ol 1y gl Yyan
Table 11 Agronomic Data - Lentils - Uniform Advanced Yield Test 1 - Planted April 9, 1970 - Miniatx'y of Agriculi:ure ueahed. Iz-an
: Yield
Agoession Souroce Fl. to 1000 Seeds per
Number Number SOURCE Stand Vigor 1st Fl. Weight Hectare
33-07T1-11175 176 Arasbaran 1 1 50 40 1484
33-085-111%7 127 Lebanon - 1 1 50 50 1382
33-071-10450 (] Kara) 1 1 56 40 1329
33-071-10428 Moghan 1 1 52 6 1738
33-07T1-10436 Ghazvin 1 1 51 40 1278
33-071-10408 Ahar 1 1 53 50 1262
33-039-111T7 142 Cyprus 1 1 53 s 1248
33-071-10437 Ghazvin 1 1 52 50 1216
33-071-10411 Moghan 1 1 53 - 50 1160
33-071-10425 Ahar 1 1 52 70 1073
iSD 5% 216
o 3
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Agronomic Data - Lentils - Uniform Advanced Yield Test 1 - Planted April 7> 1970 - Ministry of Agriculture, Reziayeh, Iran
_on - : s

~

-’,‘[-

@ ) (O B OB (0 (22) (1) - @wWr
PPIRLY L » " - Y ERCA A L T Yield -
AcceBsioffizi.  Source o . P Fl. to Seedy, Par:''Seed 1000 Seeds per
Number v/ - Number SEQ9URCE Send  Vigor  1st Fl. 10 “Pods' '\ ;/ Color Weight Heotare

' T by § R RED
33~-071-10408 A}'x‘gz- P % 1 59 .15 o t ay. 25 1220
33-C71-11175 176 Arasbaran - 1 - 61 10 ") GY- 25 980
33-071-10450 64 Kara) 3 3. 60 12 G % 920
33-071~-10425 Abar 1 17 - 61 .15 - @ - R " Q0
33-071-10428 Moghan 2 2 59 1 e » 1000
33-071-29436 Ghazvin 1 1 60 Ty ey’ 3. .. 780
>3-085-11147 127 Lebanon 1 1 57 13 GY ) H0
33-029-11177 142 Cyprus 1 1 59 b2 (63'4 *» 620
3>-071-10411 Moghan 1 1 60 12 GY 30 600
33-0T1-10437 Ghazvin 2. - RN - 2 A3z, o W 2 Doy 1o 553
% ;w'«- -yt e i o R R § 4 e
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able 13  Agronomic Data - Lentils - Uniform Advanced Yield Test 1 - Planted March 30, 1970 - Pahlavi University, Shiraz, Iran

(2 6)) - (5) (6) (M @) (65.) R ¢ 19
7 vield
Source . Fl. to :Seeds per 21000 Seeds - . per .
Number SOURCE __Stand Vigor 1st F1. -’10 Pods Weight ' - Heatare
Ahar i 4 1 59 15 33 958
Ghazvin 4 1 57 11 4o 955
o4 Kara}j 7 1 58 12 40 924
176 Arasbaran T 2 56 12 38 846.
127 | Lebanon 7 1 56 . 1% 40 .8
- Moghsan 7 1 6 = n 3 841
Moghan 7 2 60 1710 9 749
Ghazvin 7 2 60 14 38 7
Ahar 7 1 57 15 Lo 667
3 Cyprus 7 1 58 n o v 507
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Table 14 Agronomic Data - Lentils-Unj,fom Advanced Yield Test 1 - Planted April 26,1970 < 'I‘abriz, Iran
(1) (2) {3) (5) (6) (7 = 9 () = (13) (1s)
i Yield
Accession Source Pl., to Pl. to Seeds per 1000 Seeds ‘per
Number Number SOURCE Stand Vigor 1st Fl. Com. Mat. 10 Pods Weight  Hectare
) v o I
33-071-11175 176 Arasbaran 2 1 46 105 1 Lo 6),
33-071-10450 64 Kara) 1 )} 46 109 11 . bo sog
33-085-11147 127 Lebanon 2 2 46 107 11 - %0 sh2
33-071-10408 Ahar 1 1 45 108 11 4o 539
33-071-10425 Ahar 1 2 46 106 11 50 L4oo
33-071-10428 Moghan 1 1 is 107 11 40 1T §
33-071-10436 Ghazvin 2 1 46 108 10 o 488
33-039-11177 142 Cyprus 1 2 35 106 9 50 454
33-071-10437 Ghazvin 2 1 46 106 - 10 50 450
33-071-10411 Moghan 1 1 45 106 10 50 133
LSD 5% 12
oV V17
(e oBmho— 5y ) €1/ 7715 o bm e ) o)t pigicine U SSs aumlia eleiT o )0 gt Jyan
Teble 15 Agronomic Data - Lentils - Dryland - Uniform Advanced Yield Test 1 - Planted April 26, 1970 - Tabriz, Iran
) (2) (3) - (5) (6) 7 (9) (1) (13) (14)
Yield
Accession Source : Pl. to Pl. to Seeds per 1000 Seeds per
Number Number SOURCE Stand Vigor 1st Fl. Com. Mat. ~ 10 Pods Weight  Heotare
33-085-11147 127 lebanon 2 2 46 116 13 50 397
335-071-11175 176 Arasbaran 2 2 47 116 12 50 308
33-071-10408 Ahar 1 1 46 118 11 40 292
33-071L-10437 Ghazvin 2 1 47 115 10 40 - 289
33-071-10425 Ahar 2 2 47 116 9 4o 288
33-071-10428 Moghan 2 2 47 114 10 50 274
33-039-11177 142 Cyprus 2 3 48 112 9 40 261
33-071-10411 Moghan 1 1 46 114 10 50 252
33-0T1-10450 64 Kara} 1 1 46 114 9 4o 246
33-0T1-10436 Ghazvin 2 2 7 116 9 ko 222
1SD % nus
ovE >3
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Table16 " Agromomic ‘Data - Lentils-Uniform Advanced Yield Test 1 - Planted April 1, 1970 - RPIP Kara ran .

T @ ) @ e e o e @ e @ e @ dy

{;l,.st Mat.
‘Digease

Rating

 Seeds -per
410 Pods

Plants
/Meter
Stand
Vigor
?1". to
Bl. to
Seed

r(;olor

Number *  Number SOURCE

1000

*Seeds Wt.

Cvield .
per:

Hecotare

33-071-10408 © Bhar
33-071-10428 | Moghan
33-071-11175 (176)  Arasbaran
33-071-10450 =~ (64) KaraJ
33-071-10425 - Ahar
33-071-10437 . Ghazvin
33-0712-10436 Ghazvin
33-039-111T7 (142) Cyprus
33-085-11147  (127) Lebanon
33-071-10411 Moghan
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()

(2)

(3)
(%)
(5)
(6)
(7)

(8)
(9)
(10)
(11)

(12)

(13)

(%)
(15)
(16)

an
(18)

Légendf for Chickpea Agronomic Data Tables 17 - 57

Nunbers assigned to collection maintained.by the Regional Pulse

Improvement Project. ‘

Source numbers are numbers assigned to populations or collections by
the Irunian Ministry of Agriculture; six digit numbers are PI numbers
from Crops Research Division, ARS, U.S.Department of Agrioculture,
Beltsville, Maryland, U.S.A.

Source indicates origin of seed elther country or section of Iran,

W = White; P = Purple; LP = Light Purple.

Average plant height in centimeters.

Average plant width in centimeters.

Average number of plants per meter based on one meter of row per
replication.

Rated 1 to 9: 1 = Complete stand; 9 « Poor stand.
Rated 1 to 9 1 = Vigorous plants; 9 = Weak plants.
Days from planting to first opened flower.

Indicates number of days after planting the first pod in plot
reached full maturity, ready for harvest.

Indicates number of days after planting the whole plot was ready
for harvest.

Disease rated 1 to 9: 1 = Free from disease symptoms; 9 = Severe
disease symptoms inoluding yellowing and wilting.

Average number of pods per plant.
Average number of seeds per 10 pods.

Br = Brom; W = Wnite; Bl = Black; Cr = Cream; Y = Yellow; Gr =
Green; L1 = Light; D =, Dark,

Average weight (in grams) of 100 seeds.

Yield in kilograms per hecta.e based on 5 or 10 square meters per
plot.

-17 -
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‘Table 17 - Agronomic Data - Black Chickpeas - Prel‘.'minary Yield Trial - Planted March 30

» 1970 - RPIP Kara}

) (2) G) @) ) (© D ® O (8 Gh a8 (13) as (16) an 5 @8y,

. . . ..

- 2 P e N - o

» 5% 5B ogs £8 g 5 %% 82 ex e LR . 82 . &

332555‘“’ 33325 SOURCE B8 E;::’ EE E‘% u & E'E E:u'; 58 §:‘3 §§ 33 §§£ 'E.é
12-071-10108 Isfahan P27 4 2 1 2 52 8 10 3 18 E O 12 o8’
12-071-10109 Isfahan P 28 4 235 2 1 85 8 110 5 19 BL 11 266
12-071-10113 Isfahan P26 4 2 1 1 & 8 10 3 20 ‘m 13 ss8
12-071-10112 . Nishabour P 27 4 17 1 1 5 8 111 3 20 .mL 12 - 2527
12-071-10106 47 Kara) P 26 4 20 2 2 52 8 109 3 18 BL 12 - 2505°.
12-071-10115 221 Isfehan P 28 4% =2 1 2 5 8 10 2 19 .EL 13 ohos -
12-071-10110 47 Karaj P B B =22 1 2 H 8 18 3 16 B - 12 2394 -
12-071-1011% Isfzhan P 29 4 2 1 2 5 8 11 & 16 .®E 13 -, 2379:-
12-071-10107 Isfehan P& M 19 2 3 5 & 108 3 15 mE . 12 229
CovE 13
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“Tal;le 18 - Agronomic Data - White Chickpeas - Preliminary Yield Test - Planted March 30, 1970 - RPIP Karaj, Iran

16) (7) -(8)

Sresa) (2) - () () (6 (M (B (9 () (1) (120 (@13) (15)
8 $ o 3 '§4 -

by 28 eg 835 w 5 28 88 88 &2 B . 82 §
Accession Source 8o 84 8% 8% 8§ & RS .-?cE; e oH oo Sw 382
Number Number SOURCE £ES &2 & &< & ¢ &3 &3 &8 a2 &8 48 S92 mig
12-071-05472 Karaj LP 31 52 17 1 1 49 93 il 1 10 LiBr 24 3833
12-071-05475 Moghan LP 30 53 19 2 1 52 935 112 2 10 LiBr 21 3700
12-071-05464 Ardabil LP 34 55 16 1 1 50 91 114 2 10 1LiBr 23 A8y
12-074-10008 319 Israel W 26 uy 13 1 2 y7 85 114 3 10 W 27 320
12-071-10055 207 Mazandaran W 27 48 14 2 2 48 89 13 3 10 W 28 .09
12-071-10059 169 Ardabil W 28 48 15 2 1 50 o1 123 2 10 W 29 3084
12-071-10064 Rezaieh W 32 50 13 2 1 52 91 123 2 10 W 28 3053
12-071-10063 Kurdestan W 33 53 10 2 1 53 92 123 3 10 W 3 2939
12-071-03232 11 Varamin W 32 51 10 2 2 5 8 1m2 3 15 W 32 2789
12-071-10093 FAO 13/680 W 3 49 1 2 1 52 88 14 3 1 W 39 2778
12.071-10058 168 Mamaghan w 30 53 12 2 1 51 89 125 3 10 W 28 213
12-071-10057 162 Shahpour w 31 51 9 3 1 53 89 122 3 10 W 28 2628
12-071-02896 170 Ardabil w 30 56 12 2 1 52 Q0 123 3 10 W 29 2566
12-071-10105 Unknown W 36 52 1 2 1 53 o 123 3 1 W 30 o517
12-071-10009 CP 42 Israel W 31 54 8 3 1 53 90 121 3 100 W yy 2474
12-071-10065 Bonab W 31 52 10 3 1 51 89 119 4 12 W 290 2u43
12-155-10002 Giza (UAR) W 29 15 12 2 2 45 88 111 4 11 W 33 2423
12-071-01919 84 Kara) Selection W 27 45 11 2 2 49 85 12 4 10 w bk 2814
12-071-03280 111 Varamin W 26 45 13 2 2 51 86 12 y 100 W 34 2336
12-113-10005 Punjab (Pakistan) w 27 46 10 3 3 51 86 113 4 17 W 25 2271
12-074-10011 CP Israel W 34 53 8 y 1 53 93 122 y 1 W 45 2235
12-071-10066 Ahar Shah Abad W 30 50 10 3 1 53 90 122 3 11 W 31 2206
12-074-10012 CP 43 Israel w 32 55 9 y 1 53 91 118 3 10 W 45 2200
12-071-10067 217 Torbat Hassanabad w 24 42 1 3 3 49 86 114 4 11 W 28 2196
12-079-1000% Jordan W 29 51 6 5 2 50 20 119 & 12 W 0 193
1SD 5% 637
cvE 21
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'Tdale 19 Asrmomic Data - Black Chickpeas - Uniform Yleld Test 2 - Planted April §, 1970 - Ministry of Agriculture, Meshed, Iran
| (18).

(l) (2) ) ) (5) (6) (8) (9) (10) (1%) (15) (16) (17)

: * Yield
Acoess:!.on‘ - Source Flower Plant Plant Pl. to Pods Per Seeds Per Seed 10C Seeds per:
Number Number SOURCE Color Helght Width Stand Vigor 1st F1, Flant 10 Pods ~ Color Veight Heotare
12-071-04287 Isfahm P 29 38 1 1 48 53 15 - EBL 12 2576
12-07.-0M4%2 231 Isfahan P 34 3 1 1 45 53 13 BL 12 2ury
12-071-05436 175 Pyrouz P 26 37 2 1 45 51 1 LiBr 14 2458
12-071-05132 174 Kaka P 39 35 1 1 15 50 16 BL 12 2446
12-071-04509 193 Kermanshah P 39 37 1 1 45 56 15 “BL - n 2520
12-071-04439 221 Isfahan P 33 33 1 i 43 53 16 . BL 12 2m8
12-071-04282 129 Isfahan P 5 36 1 1 43 53 10 “BL 11 2304 -
12-071-04279 1T4 Ahar P 36 33 1 1 45 -3 16  -EBL 1 2%
12-071-05331 154 Gharyen-gole P ) 37 1 1 45 45 16 CBL - 12. 230
12-074-10010 I 13  Israel P 53 ] 1 1 5i -7 b1} Bl - 23 1346
LsD 5% 309:
V% :

S _.csw‘-‘w‘»— -'1—- Y LAV 0 =S gt o sl 233 ¥ )l paieine il J}-'-u-.l-u-lojf . \'. .,\... ._1,.;.. i
' Pable- 20 .’Agronomic Data - Black Chickpeas - Dryland Uniform Yield Test 2 - Planted April 25, 1970 - Wry of n Lo ; Hasbod,

(1) : _‘:; (2 ) (1) (5) 6 (8) (9) (10) (as) (15) (16) (17) : (
Accession Source Flower Plant  Plant P11, to Pods Per Seeds Per Seed 100 Seeds - per.
Number Number SOURCE Color Height Width Stand Vigor  1st Fl. Plant 10 Pods Color Weight - Hectare
12-071-04439 221 Isfahan P 26 25 1 1 33 17 13 HL 1 536
12-071-05331 154 Gharyeh-gole P 25 24 1 1 34 18 16 HL 10 478
1l2-071-04432 23 Isfahan P 25 27 1 1 *» 18 13 CBL. 11 166
12-071-04282 129 Isfahan P 27 25 1 -1 >4 2L 14 " BL 12 458
12-071-04509 193 Kermanshsh P 28 23 1 1 34 18 k1) BL 1 46
12-071-04279 174 Ahar | P 23 24 1 1 34 14 ., 15 UBL 1 440
12-071-04287 Isfahan P 24 22 1 1 36 iy 7"  BL ‘12 " 408
12-071-05132 174 Xaka P 25 23 1 1 b 14 15 L 1 372
12-071-05436 175 Pyrous P 20 24 1 1 3% 18 1 IiBr 13 38
18D 5% 99
cv% 20



-'[a-

- |
(6)»""5‘-9»—0«‘-’) I ERVAYAR =S 5 ot — ohw Jgis ¢ gles p20%esse sk il ‘*“‘"W“T Yvie u’»

Table- 21 Agronom:lo ‘Data - Black Chickpeas - Uniform Yield Test 2 - Planted April 8, 1970 - Ministry of Agriculture- - Rezaileh, Iran

(1) (2) ) (%) (5) (6) (8) (9) (10) - (1) (xs) - -(16) 7 .(18)
B ' vield
Aoccession Source Flower Plant Plant Rl. to Pods Per Seeds Per Seed 100 3eeds per
Number Number SOURCE Color Height Width Stand Vigor  1st Fl. Plant . 10 Pods Color _ Weight  Hectare
12-071-04432 23 Isfshan P 28 37 1 1 56 53 10 EL. 18 2340
12-071-05331 154 Gharyeh-gole P 30 39 1 1 56 53 12 - BL 17 2340
12-071-05132 174 Keka P 22 31 1 1 57 . 52 13 L 8 2300
12-071-04282 129 Isfahan P 37 n 1 1 56 53 12 BL 7 22410
12-074-10010 I 13  Israel P 38 49 1 1 56 35 10 BL 30 2120
12-071-04509 193 Kermanshsh P 34 Ll 1 1 56 56 1% BL 17 2020
12-071-O439 221 Isfahan P 3 4o 1 1 56 55 . 15 - BL 18 1880
12-071-04270 174 Ahar P 34 42 1 1 57 50 10 BL 17 1860
12-071-04887 Isfahan P 30 36 1 1 55. 55 20 BL 17 1660
12-071-05436 174 Pyrouz P 25 34 1 1 58 52 10 ~LiBr 19, 1600
cvg >3
(oSl — el ) £4/1 /7 35 ¢ BB — slew ag5s v glel pagiedse Jb Jﬂ-’m‘nw‘g". Ty ol Jyax '
Table 22 Agronomic Data - Black Chickpeas-Uniform Yield Test 2 - Planted March 23, 1970 - Ministry of Agriculture, Varamin, Iran
) (2) ) *) (8 (13) (16) (18)
Accession Source Flower Disease Seed Y:id l
Number Number SOURCE Cokor Stand Rating Color Heatare
12-071-04287 Isfahan P 2 2 Bl |
12-071-04282 129 Isfshan P 2 3 n '?592
12-071-08439 221 Isfahan P 3 3 Bl 725
12-071-05132 174 Kika P 2 2 Bl 720
12-071-04432 231 Isfahan P 2 3 Bl 705
12-071-04279 174 Ahar P 3 3 Bl
12-071-08509 195 Kermanshah P 2 3 Bl 605
12-071-05436 175 Pyrougz P 2 > LiBr 535
12-07T1-05331 154 Gharyeh-gole P 2 3 B B2
12-074-10010 TI13 Israel P 2 2 Bl 255
1D 5%
% =
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. .Table 23 Agrenomic Data - Black Chickpeas - Uniform Yield Test No. 2 - Planted April 23, 1970 - Tabriz University, Tabriz, Iran
) (2) () (3 (5) (6) (8 (9 (0) (12) (4 (15) (16) .. 8)
a S4 » H "a'i §. g‘ '§ ] |
- 55 2% w5 g g % 82 D e _p 85 g8

Accession Source & iy g 3 o 0 ~+8§ Ba 8% 3'§ g% A&l
Number Number SOURCE ES ke A= (5] > [FHPS] ao A ] @ AT =
12-071.-0 174 Kaka LP 30 %0 1 1 15 1% 56 16 Bl 17 . 242k
12-071071-olu+slg§ 221 Isfshan LP 28 38 1 2 4y 112 46 17 Bl o 233
12-071-04282 129 Isfzhan P 27 46 ] 2 48 113 U5 16 BL 1S 2284
12-071-04279 174 Ahar P 28 39 2 2 46 108 48 17 Bl 2269 -
12-071-05331 154 Gharyeh-gole LpP 30 i 1 2 45 105 43 18 =B 1% 223
12-071-04li32 221 Isfahan LP 31 Iy 2 2 46 12 6 17 Bl 14 2206
12-071-04287 Isfshan LP 25 43 1 2 47 115 35 16 BL 16 * 2067
12-071-04509 193 Kermanshah Lp 33 15 3 3 47 110 & 15 Bl 13 2035
12-071-05436 175 Pyrouz LP 26 26 2 2 38 112 15 15 IiBr 17 2000
12-074-10010 13 Israel Lp 34 37 2 3 b7 13 47 % ..Bl...29 . 1989

v 10

o , (oL Biilo HalS e 82iMu ) 971/ - =S Qb — dlew 2955 v 4l ppider (Jlb 3Shes sane e 23T s Yool ,J,.a.._.u
.- Mable. 24 Agranomic Data - Black Chickpeas-Ufiform Yield Test 2 - Planted March 30, 1970 - RPIP Karaj, Iran . )

(1) (2) ) # (G (@ (M (@B) (9 (W) 1) (2 @@3) (@15 @6) 7). (8)
£ -

£ » Q & o oh K 2 8"§ S

on oS Lo s SE S22 32 8 A 8 s
Accession  Source 883 88 88 3 5 o5 S5 0% PR g5 gE g3 Efx‘é
Number Number SOURCE E8 #2 &Y #& § o 8 g% & B3 8= 88 Ag. Mo
12-071-04287 Isfahan P 28 4 21 1 1 5 8 115 3 16 Bl 15 b5 218
12-071-05436 175 Pyrouz P 22 ¥ 17 2 2 51 8 112 2 13 LiBr 16 O ERDB
12-071-05132 17k Kaka P 3 5 23 1 1 5 8 15 3 20 Bl 12 3092
12-071-08439 221 Isfehan P 27 4 22 1 @ 5 8 16 3 18 Bl 12 3076
12-074-10010 113 Israel P 3 5 =2 1 3} 63 9 1m0 2 16 Bl 25 2072
12-071-04509 193 Kermanshah P 27 ¥ 17 2 2 48 8 4 3 19 Bl 12 3052 -
12-071-05331 154 Gharyeh-gole P 25 4 17 1 2 5 8 15 & 17 Bl 12 2997
12-071-04432 231 Isfahan P 25 4 18 2 1 55 8 17 3 17° Bl 12 2956
12-071-04279 174 Ahar P 28 un 23 i 2 50 ay 115 3 16 Bl 12 2946
12-071-04282 129 Isfahan P 28 ¥ =22 2 2 5 8 15 3 15 Bl 13 2943

Yield differences not significant at .05 level
cvE 12
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Table 25 Agronomic Data - Black Chickpeas - Uniform Yield Test 1l-Planted November 1, 1969 - Dezful, Iran
(1) (@) (3) (18)
Yield
Accession Source per
Number Number SOURCE Hectare
12-071-05132 174 Kaka 2456
12-071-05301 154 Gharyeh-gole 1690
12-071-05093 174 Ahar 1592
12-071-05432 154 Kara) 1582
12-071-05442 251514 Iran 1532
12-071-0L424% Ardabil 1498
12-071-10050 174 Ardabil 1494
12-071-05436 175 Pyrouz 1200
12-071.-10054 171 Ardabil 1152
12-074-10010 I3 Israel 1012
12-071-05451 175 Gharyeh-gole 878
1sD 520
cv 55‘ 28
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Table 26 Agronomic Data Black Chickpeas - Uniform Yield Test 1 -~ Planted April 6, 1970 - Ghazvin Development Project, Ghazvin, Iran

(1) (2) (3) *) (5) (6) (7 @ (9 (13) 15) (16) (18)
Yield
Accession Source Flower Plant Plant Plants Disease Seeds Per Seed per
Number Number S OURCE Color  Helght  Width /Meter Stand Vigor Rating 10 Pods Color Hectare
12-071-04244 Ardabil P 26 36 20 3 3 b a1t BL 2453
12.071-10050 174 Ardsbil P 27 33 19 y 3 2 15 HL 2371
12-072-05436 175 Pyrouz P oh 2} 22 5 ! 3 15 LiBr 2257
12-071-05093 174 Ardabil P 28 35 19 5 4 3 1k HL 2254
12-071-05301 154 Gharyeh-gole P 27 36 22 3 y 3 14 HL 2203
12-071-05132 174 Kaka P 29 36 16 ] 4 3 15 BL 2198
12-071-05442 251514 Iran P 30 3 23 4 3 2 i5 EL 2198
12-071-05451 175 Gharyeh-gole P 25 35 21 4 5 2 1 14Br 2151
12-071-10054 171 Ardebil P 26 37 20 4 5 3 14 BL 2076
12-071-05432 154 Kara}) P 29 n 19 4 L 2 15 HL 2061
13D 5% 302
cv% 10
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Taeble 27 Agronomic Data - Black Chickpeas - Uniform Yield Test 1 - Planted March 29, 1970 - Ministry of Agriculture, Gorgén,'v Iran

@) - (2) ) : %) (5) 6 (8 (9) (10) (14) (25) (16) (a7)  ..(28)

_ : Yield
Accession Source Flower Plant  Plant Fl. to  Pods Per Seeds Per Seed 100 3eeds  per
Number Number SOURCE Color Height Width Stand Vigor  1st Fl. Plant 10 Pods. Color  Weight Heotare
12-071-05093 17%  Ahar P 36 30 1 1 by 51 . 10 - EL 12 2580
12-071-05432 154 Kara] P 5 22 1 1 43 27 10 BL 12 2460
37 -071-0k2l Ardabil P 48 3 1 1 42 69 10 HL 12 24160
12-071-10050 174 Ardabil P 31 22 1 1 45 43 10 BL 12 2440
12-071-05436 175 Pyrouz P 43 40 1 1 hy 86 10 LiBr 15 2340
12-071-05442 251514 Iran P 4o 23 1 1 yy - 15 10 BL 12 2300
12-071-05451 175  Gharyeh-gole P 29 3 1 1 45 35 10 LiBr. 16 2300
12-071-05301 154 - Gharyeh-gole P 39 26 1 1 4y 50 10 BL 12 2300
12-071-10054 171 Ardsbil P 50 h11 i 1 k2 61 10 BL 12 2280
12-071-05132 174 Kaka P > 27 1 1 45 a7 20 .. _.BL. 12 . 2160
1SD 5% 23
o - 1
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Tabla 28 Agronomic Data Black Chickpeas - Uniform Yield Test 1 - Planted April 9, 1970 - Ministry of Agrioulture, Meshed, Iran

(1) - (@) ) C)) (5) (6) (8) (9) (120) (14) (15) (16) (17) (18)
Yield

Aocession Source Flower Plant Plant Pi. to Pods Per Seeds Per Seed 1000Seeds per
Number Number SOURCE Color Height Width Stand Vigor  1st Fl. Plant 10 Pods Color Weight Heotare
12-071-10054 171 Ardabil P 34 39 2 1 n 51 16 BL 8 283
12-071-05451 175 Gharyeh-gole P 37 40 2 1 45 37 15 LiBr 125 2822
12-071-09093 174 Ahar P 39 37 1 1 42 53 1% HL 120 2816
12-071-~10050 174 Ardabil P 37 4o 2 1 45 37 15 BL 125 2664
12-071-05442 251514 Iran P 39 33 1 1 Ly 70 13 BL 120 2652
12-071-05132 174 Kaka P 3 40 1 1 4y 51 15 BL 110 2652
12-071-05301 154 Gharyeh-gole P 32 37 2 1 45 46 14 HL 115 2622
12-071-0424 Ardebil P 3 39 1 1 4y 55 15 BL 110 2508
1R-071-05432 154 KaraJ P 34 36 1 1 4y L3 16 BL 110 2508
12-071-05436 175 Fyrouz P 30 39 1 1 46 58 n LiBr 130 2588

o o 11



-ga-

(oS ely— apde ) €177/ 0 gt o slen 39 ) o)ld prsieine o Shs e lio 2 lsT 1 olod s

Table 29 Agronomic Data - Black Chickpeas - Dryland Uniform Yield Test 1 - Planted April 25, 1970 - Ministry of Agriculture, Meshed, Irsn

@) (2) ) )] (5) e (8 (9) (20) (14) (15) (x6) (@7 (18)
Yield
Accession Source Flower Plant Plant Pl. to Pods Per Seeds Per Seed 100 {eeds per
Number Number SOURCE Color Height Width Stand Vigor  lst Fl. Plant 10 Pods Color Weizht  Hectare
12-071-05093 17%  Ahar P 25 25 1 2 33 24 14 EL 10 59%
12-071-05442 251514 Iran P 27 24 1 1 33 23 13 AL 1 568
12-071-10054 171 Ardab1l P 27 24 1 2 2 22 b BL h - - 564
12-071-05132 174 Kaka P 29 27 1 1 34 17 15 HL 10 "Bl
12-071-05436 175 Pyrouz P 22 25 1 1 34 26 10 =L 13 506
12.071-05432 154 Karaj P 24 22 1 1 32 18 1k L 13 504
12-071-05301 154 Gharyeh-gole P 24 26 1 1 34 17 16 BL 12 hon
12-071-10050 174 Ardsbil P 28 25 1 1 34 20 14 BL 13 48y
12-071-05451 175 Gharyeh-gole P 24 29 1 1 35 19 12 BL 14 466
12-071-0U2ky Ardabil P 25 25 1 1 33 19 14 HL 12 202
% 32
( HoLSerby—asls, ) €4/1/719 <85 2, sbn gpsc y gl pieise (o Thes sl 23T L po ool Yyan

Table 30 Agronomic Data - Black Chickpeas - Uniform Yield Test 1 - Planted April 8, 1970 - Ministry of Agriculture, Rezaleh, Iran

(1) (2) (3) (%) (5) (6) (8) (9) (20) (14) (15) (16) (17) (18)

Yield

Accession Source Flower Plant Plant Pl. to Pods Per Seeds Per Seed 100 Seeds  per
Number Number SOURCE Color Height Width Stand Vigor 1st Fl. Plant 10 Pods Color  Welght Heotare
12-071-05436 175 Pyrouz P 28 37 1 1 60 42 10 LiBr 20 ' 2400
12-071-05301 154 Gharyeh-gule P 34 ko 1 1 56 32 16 BL 19 .2220
12-071-05442 251514 Iran P 32 36 1 1 61 25 16 BL 19 2140
12-071-05451 175 Gharyeh-gole P 32 38 1 1 56 47 1n LiBr 20 2100
12-.071-10054 171 Ardabil P 36 42 1 1 57 1 17 BL 19 2040
12-071-04244 Ardsbil P 37 46 1 1 56 27 13 HL 18 1960
12-071-05132 174 Kaka P 29 34 1 1 58 19 15 HL 8 '1800
12-071-05093 174 Ahar P 30 35 2 2 56 15 13 BL 18 1800
12-071-10050 174 Ardsbil P 29 36 1 1 56 50 14 BL 20 1760
12-071-05432 154 Karaj P 3 39 1 1 55 7] 17 BL 19 1700

ovE %
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Tahle}l ' ‘Agronomic Data - Black Chickpeas-Uniform Yield Test 1 - Flanted March 23, 1970 - Winistry of Agriculture, Varamin,
N ) () ) ® w 6 e (@;,;
Yield
Accesslon Source Flower Plants Digease Seeds per Seed per.
Number Rumber SOURCE Color Meter Stand Rating = 10 Pods _ Color  Hectar
12-071-05442 251514 Iran P 23 1 1 16 B 1370
12-071-05451 175 Gharyeh-gole P 21 2 2 13 LiBr 1is
12-071-05093 174 Ahar P 19 1 2 14 B 1050
12-071-10050 174 Ardabil P 19 1 2 i5 Bl 1085
12-071-05301 154 Gharyeh-gole P 22 1l 2 i . Bl 1000
12-071-05432 154 KaraJ P 19 1 2 15 B 995
12-071-05436 175 Pyrouz P 22 1 2 16 LiBr 955
12-071-04244 Ardsbil P 20 2 2 15 Bl 880
12-071-10054 171 Ardabil P 20 2 2 P SBRLs T 70
12-0M-05132 174 Xaka 16 2 2 16 Bl 760
1SD 5%
% R
o (6,1.“‘&..l.'._ o ) £1/1/) . eSS C'J"“ e Jpsis o,l.-rm u.!l- J)S.I.-‘qluu..l.;f . TY .JL- ,J,.u.
Table 32 Agmnomic Data - Black Chickpeas - Uniform Yield Test 1 - Planted March 30, 1970 - Pahlavi University, Shira.z, Iran -
'7(;),5‘ ST (2) ) (5) (6) (8) (9) (10) (15) (17) (18)
Acoession - - Source Plant Plant Fl. to Seeds Per 100 Seeds per:
Number Number SOURCE Height Width Stand Vigor 1st Fl. 10 Pods Weight  Heaotare
12-071-04244 Ardebil 37 b 2 1 55 12 1 5260
12-071-05442 251514 Iran 38 18 2 1 57 16 3go
12-071-10050 174 Ardebil 39 45 3 1 51 15 38 39%
12-071-05301 154 Gharyeh-gole 37 uy 4 2 53 16 12 226
12-071-050§3 174 Ahar 36 3 3 1 51 16 12 2864
12-071-10054 171 Ardebil 33 39 4 2 51 15 10 2519
12-071-05132 174 Emlex. 33 31 4 2 53 12 13 2271 -
12-071-05451L 175 Gharyeh-gole 24 %6 3 > 54 10 19688
12-071-05432 ' 154 Karaj 30 > 5 2 52 15 . A3 1923
12.071-05436 175 Pyrouz 28 > 7 3 5 10 hE S 694
1Sb 5% 183
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Agranoeis Data - Hlask Chickpeas ~ Uniforr Yield Test Ko. 1 - Flanbed Aprild 235, 1970 - Tabriz University, Tabrigz, Iran
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Tahle 54 Agronoaie Deta - Biack Chickpeas

100 Yield
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sTable- 3o greilgronomic Data - Black-Chickpeas—Unifom Yi‘eld Test:l - Planted March 30221970 - RPIP?:KaraJ :Irar Tv QSﬁ
(1) '”Ca) (3) @) X5) (6 (D @7 @oIm) @2 3) sy Q1. Bl xlmf. (xexo\
T ke 23 z 05 w2 PR - g2 é%ﬁ‘ *' g -‘:;:
g5 83 gs @ goip SRR BaAR a0 Ly o
it < Sourges:-Io7s b [~ "4;!"' T o 0 s BT s El; 0+ O 0o =]
MNagber -i~-- Nmber 50 URGE 8 BR A2a2 £7F AEHE 45 4% 3% 8%
I207TI-05132 - IT¥- - - Raka Ppy 29 o6 2YeITYT X B0 oY TIi6Ti 2 Ao Bl ooTon
12.071-05442.-- 251514  Iran P:x3l 42 26 1 > 52 99 A7 :1¢2  oadde i-Bliet
12-071-05093 174 Ahar P 31 39 20 1 2 51 87 117 2 15 Bl
12-071-05456 175 Pyrouz P 2» KB 19 1 1 552 8 112 2 13 LiBr
12-071-04244 Ardabil | | P 30 4 19 1 2 5 8 115 . 2 7., Bl_.,
12-071L-10054 - 171 Ardabil ‘7 P 29 & 177 2 2 M 87 197 3 17/ B~
12-071=05451: = -175 Gharyeh-gole - - =B sreS5 AM07- A7:T)Xr 2 53 88" -116- ~2w:: o 5 FEED 3 § ) Jubg oS
12-071-10050 174 Ardab1l P 31 4 217 1 1 551 8 118 2 19 Bl
' 12-07T1-05%01 154 Gharyeh-gole P 2 0 22 1 1 5 8 118 2 m
g 12-071—05432 154 K'a.n:aj et . o P{ 2__6‘ T ’38,- 239, - & -~ -}ﬁ } %—: -}11. u—u—g P’( i
1
Yield differences not significant at .05 level. )
cv g . a5
IS
S£5
FoBelst o Tiplsle — Ji59) ¢ ‘l/AiJ o =55 pub— A -’:-‘-'\’ 0)“- fa’!ﬂ:ug, St -')ﬂ-'h-u‘l-uaj? s TLOLS Ui
e TIsors Tt Ir ) 3 22 T4 I Ay
Tdbls 36 Aé»i_'ozﬁnfo Data - White szokpeas-tlnifom Yield Tost% Phnted Nuvember.l, 1969 Dezﬁxl TIran®
@) (2) (3) o
=T
e Yield
JAaooession Sourge : ‘= per’
Number ° “Numbep © SOURCE "= Hegtatre
““““““ 12-071-10031 ~ RN ' Ardsbil ' 11;0,6"'
T2.071-10033 111 Isfahan 1384
12-071-10025 m Isfshan 1190
12-071-10032 152 Kara) 1180
12-071-10026 162 Shahpour 1086
12-071-02518 232 Darehgaz 1004
12-071-10020 169 Ardsbil . 584
12-071-10029 152 Karaj ' 868
12-071-1003% 152 Karad-*- 818
12-071-02089 254 Karal Selection 724

1SD 5% P
= :
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:Teble 37 Agronomlc Data’= White Chickpeas - Uniform Yield Test 2 - Planted April 6, 1970

( P ol i Glsle — cea® ) £17171Y 55 g0t v ol psiiee Pl SSie gl 5T 2 vy b2 s

- Ghazvin Development Project, Ghazvin, Iran:

)’ S (03) o (5) (6) m @ © @) a5 @) 8)
R - ' “Yield

Accession:  Source Flower Plant Plent Plants - Disease Seeds Per Seed L per
Number Number S OURCE Color Helght width /Meter Stand Vigor Rating 10 Pods Color Heotare .
12-071-10032 152 Kara) W 34 59 25 3 3 2% 15 W 500
12-071-10034 153 Kara) W 33 65 23 4 3 2 1 W TTET, )
12-071-10033 111 Isfahan W 30 54 26 - 3 3 2 14 W 58
12-(71-10025 111 Isfahan v 38 57 24 T 3 15 W 598
12-073-10026 162 Shahpour W 3 60 23 3 3 3 14 W 3994
12-071-02518 232 Darehgaz W 31 59 21 3 3 2 15 W 3048
~ 12-071-10020 152 Kara]j W 31 59 22 4 b 2 1 W 3833
12-071-10031 169 Ardabil W 335 60 21 3 3 2 1 W 3802
12-071-10020 169 Ardebil W 37 57- 24 kS 2 2 -+ 14 W 3336
12-071-02089 254 Kara) Selection W, s 60 20 3 3 3 1t W 33530
1D 5% ' | | 377
CcvE T

Tehle 8 Agronomic Data - White Chickpees - Uniform Yield Test 2 - Planted March 29,

{ eSS elis— 085 ) £1/1/7155 aub— ade s v ld picine Jlo 25 sl T o v b2 Uyar

1970 - Ministry of Agriculture, Gorgan, Iran

a8)

1) (2) (3) () (5) (6) (8) (9) (20) (%) (15) (16) (17)
) )  Yield
Accession Source ’ Flower Plant Plant Pl. to Pods Per Seeds Per Seed 100 Seeds - . per
Number Number SOURCE Color Height Width Stand Vigor 1st F1. Plant 10 Pods Color  Weight _Heaotare
12-071-10026 162 Shahpour - W L5 25 1 1 45 66 10 W 24 2600
12-071-10029 152 KaraJ W Lo 27 1 1 u7 29 10 W 28 12540
12-071-10025 111 Isfehen w 50 A 1 1 Ly 64 10 W 28 . 2460
12-071-10033 111 Isfahan W a7 32 1 1 Ly 50 10 W 30 . 2400
12-071-02089 254 ° Karaj Selection W n 29 1 1 15 34 10 w 28 2500
12-071-10034% 153 Kara) W 40 33 1 1 47 31 10 w 30 2360
12-071-10032 152 Kara} w 50 23 1 1 49 L5 10 W 30 2340
12-071~10031 169 Ardsbil W 43 15 1 1 15 32 10 w 27 2260
- 12-071-02518 232 Darehgaz w ho 24 1 1 48 18 10 W 33 2240
12-071-10020 169 Ardabil ] 4o 29 1 1 48 38 10 w . 30. .. .2060°
1SD 5% 196
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;,Ta:ble 39 - Asmnan:lc :Da.ta White Chickpeas Uniform Yield Test 2 .- Planted April 15, 1970 - Ministry of; Agz'ieul't:lme. Isfahan, Iran

%

;ij'_(p (a) | ) ® & ©® ® © @) an @ ae a8y
R ' : . _ .. Pods - .Seeds . Yiels
Aacession _ ‘Souroce . Flower Plant Plant =. Pl to:. Per Per  S2ed per .
Number - ..~ Number SOURCE Color Height  Width Stand Vigor 1st Fl. Plant 10 Pods Color Heotare
12-071-10029 152 » Karaj W 31 29 1 1 64 28 10 W 1460/"
12-071-10020 169 Ardabil = - - W 35 27 2 2 65 30 10 w1460
-12-071-02089 254 KaraJj Selection W 32 30 1 1. .65 34 10 W . . 1460
12-071-10026 162 Shshpour w 3 25 2 2 65 32 10 w 1380
12-071-10033 1 Isfehan W 20 27 2 2 64 35 10 W 1340
12-071-1003L - 169 Ardabil W 3e 29 1l 1 -Gl 29 10 k.| 1300
12-0¥1-10032 152 KaraJ W 33 r22 2 2 62 32 10 W 1300
12-071-10025 111 .Isfahan .t 30 a5 2, -3 65 -J2 10.: W 1160
12-071-10034% 153 Kara) W 30 25 2 2: 64 3h 10 W 1%
12-071-02518 23 Darehgaz » W 35 R 3 2: 64 .26 10 W oah

- .1SD 5% 7 o3y
oo . S35
':'I.'able !&o : : ) ~"Wnite auokpeas Unifom Yield Test 3 - ‘Planted Apr:ll 9, 1970% Min:lstry of Agz-immre, Meshed, I
~ ?_-';f(‘;) (3) RO (fS) (5) @) - (9 (20) (14) (15) (16) (17) (18)
: . , Yield
Aades'sion - Sourge - Vv Plent  ~Flent Plant . : Pl. to Pods Per Seeds Per Seed 100 Seeds per’
Number “Number S O UR CE " Golor Helght Width  ‘Stand  Vigor 1st Fl.  Plant 10 Pods _Color Weiggt Heotare
12-071-10026 “iez _ Shahpour oW 29 % 1 1 wm  w n w o7 ou
12-071-10032 "152. - - Karaj . w. .. 38 ah 1 .1 49 b 10, W 29 2836
12-071-10025 111 *- Isfahan. W 4 45 1 1. 50 - 36 10 W 27 -ome
12-071-1003% 153 - Kara) W R - 40 1 | 50 Cohse -10° W 25 2410
12-071-10029 152 " Kara] W 29 35 1 1 48 0 10 W 26 2402
.12-.071-10031 169  Ardebil W 39 28 1 1 48 56 10 w 28 2366
12-071-10020 169 Ardsbil W .26 38 1 .1 51 48 10 W 26 2302
12-071-100%3 111 Isfahan W %0 n 1 1 REE 26 10 W 2y 2290
12-071-02518 “232  ° Darehgaz- w 39- 45 1 1. 5 23 "10. W 18 2264
12-071-02089 254 - Kara) Seleotion W bo 43 1 1 49 29 10 W 23 1896

1SD 5% . . 384
o R 4
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Table 41 AgronomiciData - White G:\iokpeas Dryland Uniform Yield Test 2 - Planted April 25, 1970 - Ministry of Agrioulture, Heshed, Iran

-"[c -

e N N < W C W O B (- SN SN 7 B ¢ o N e (26) ol (18)
Accession - * Source ) Flower Flant Plant Pl. to Pods Per Seeds Per Seed 100 Seeds . per .
Mumber -~ Number SOURCE Color Height Width Stand Vigor 1st Fl, - Plant 10 Pods Color Weliht ~Hectare:
12-071-10026 162 Shshpour W 26 25 2 1 34 10 11 W 2% 286 -
12-071-02089 254 Karaj Selection W 26 26 2 1 33 -9 11 W 20 . 248 .-
12-071-10032 152 Karaj Seiection W 29 27 1 1 36 8 .10 W 25  .auh
12-071-10034 153 Karaj Seleotion W 27 29 2 1 38 10 1 W 25 232
12-071-02518 232 Dareh-gaz W 29 28 2 1 35 9 20 W 24 218
12-071-10033 111 Isfahan W 26 25 2 1 36 5 - 11 W 28 - 186
12-071-10031 169 Ardebil W 27 30 2 1 35 5 " 10 W 25" ire
12-071-10025 111 Isfahan W 29 27 2 1 36 8 10 w 25 172
12-071-10029 152 Kara]) W 27 27 2 1 36 10 10 T W 24 160
12-071.-10020 169 Ardebil W 28 30 2 1 35 9 10 w 23 8
LSD 5% .97

cvE . - A 8
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meiiate o Data - White Chickpeas - Uniform Yield Test 2 - Flanted April 8, 1970 - Ministry of Agriculture, Rezaieh, Iran

1) (2) ) %) ) (6) () 9 (120) as) (15) (16) (a7) (18) .- .

B ; Yield
Acoession Source Flower Flant  Flant Pl. to Pods Per Seeds Per Seed 100 Seeds  per
Number Number SOURCE Color Height Width Stand Vigor 1st Fl. Plant 10 Pods Color. Weight Heotare
12 -1 152 Kar: W 36 15 1 1 60 T 11 W 8 1900
12-071-071-16;’2’3; 1?5 Kar:JJ w 33 42 1 h 59 9 20 W 39 1900
12-071-02089 254 Kara) Selection 1] 35 40 1 1 58 28 11 w 338 1680 .
12-071-10025 111 Isfehan W 3e 4o 1 1 57 35 10 W 3 1660 -
12-071-10020 169 Ardsbil W 33 42 1 1 58 13 10 W A 1620
12-071-02518 232 Darehgaz W 32 4o 1 1 59 22 11 W 39 im0
12-071-10026 162 Shahpour W 29 37 1 1 58 49 10 w 30 1340
12-071-10033 111 Isfahan W 22 30 2 1 59 10 10 W 39 1240
. 12-071-10031 169 Ardebil W 30 37 - 1 1 59 39 10 W 37 1220
12-071-10032 152 Kara) W 28 35 1 1 58 45 10 W , 39.‘ 1100

o 53



(du’“'s*—)'.u- Ol )L /177 =8 Anb ade 050 v bt s Sk -’)s-‘-“-t‘-"u-t‘u T, s u,-"" oy
Agron 'Data White inokpeas-ﬂnifom Yield Test 2- Planted March 23 1970 - Ministry of Agriwlture Varomin, :

‘l\m‘

1) @ - (3) ) (7 8) (13) (15) (16)‘

Accession . Source’ Flower Plants . Disease  Seeds per . S:ed

’ Number ) - Number -~ - SOURCE Color /Meter Stand Rating .10 Pods .Color
12-071-10033;)“111 oo Isfshan _ S W ‘ 26 L3 3 - L W Rl
12-071-02518 232 Darrehgaz - W 21 3 3 1y W /515"
12-071-10029 152 : Karaj W 22 3 s +16 W- i470°
12-071-10032 152 Karaj W 25 3 3 16 W 450
12-071-1001 169 Ardabil W 21 2 3 1% W oo
12-071-02089 254 Karaj Seleotion w 20 3 gy -1 W 2350
12-071-10020 169 - © Ardabfl W 24 2 3 15 W 35
12-071-10034% 153 Karaj W 23 “3 w30 15 W 30
12-071-10026 162 . ... . Shahpour W 23 3 i 13 W 223
12-071-10025 111 - F -Isfehan - W - 3, R 1k W ‘18
s 3

( (5,(‘ &‘."J-J‘x"") i‘/‘/‘o = G)L .ltﬁ.u J’&"O)Lﬂ-r",l*;’ Glb J)"“““""‘W")‘-it ‘)L_. 'J’_b :
. },:,Table ‘l’l» g Agronomio Data - White Chiokpeas Uniform Yield Test 2 - Planted March' 30, 1970, Pahlavi University, Shiraz,

’f-,‘:(l;)s @.... . 3 (5) (6) ® @ - (10)_, (1s5) .

‘Acgession’ - Source . Plant Plant Pl. to- Seeds: Per 100 Seeds T per
Number : " Number -~ "SOURCE Height Width Stand Vigor 1st Fl. 10 Pods' _Weight gem
12-041-10033° 111~ Isfshan L5 54 4 2 .59 10 34 14137
12-071-02518 232 Darehgaz 37 y7 4 3 60 ~13 38 0 300t
12-071-10031 169 Ardebil 40 s4 5 4 - 59 15 - . 28 . - 3008
12-071-10032 152 KaraJ 5] 58 3 2 58 9 20 2918
12-071-10029 125 KaraJ 38 49 4 2 57 11 30 2788
12-071-10034 153 Karaj 33 52 3 > 59: 13 32 - 2783
12-071-02089 254 Karaj 42 4o 6 4 . 55 2 %0 2686
12-071-10020 169 Ardebil 19 62 2 i 59 AL S 30 = 2599
12-071-10025 111 " Isfahan 39 52 4 3 - 58 12 33 . 2588
12-071-10026 162 - Shahpour 36 5 6 3 ‘54 20% .. 28 . 243

LD 58 1o
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Table 45 - i Agronoric Data - White Chickpeas - Uniform Yield Test No. 2 - Planted April 23, 1970 - Tsbriz University, Tebriz; Iran
(1) (2) (3) ® 6G) (6 (8 (9 (0) @2 @ @5 @6 a7 @8) .
. Eves
. ] 8. 'g
. L L]
55 g5 zs g g o8 8% I3 PR 338
rd Ex) o 1] X o « B [ [N e} O~ . -l o

Rocession . Source oo F8 &8 @F & £ && £8 g8 g7 g3 8= HTg
12-071-10029 125 Kara] W 26 %0 2 2 i5 1056 A 12 W 3. .2118 .
12-071-10033 111 Isfahan W 24 48 3 5 7 9 29 10 w 32 1815
12-071-10032 152 Karaj w 23 40 3 y 100 % 10 W 29 1808
12-071-10031 169 Ardabil w 26 39 3 3 108 29 10 W 28 1755 -
12-071-@2518 232 Darehgaz W 20 48 3 y 48 o8 25 11 w 29 1633
12-071-10034 153 Kara] W 22 25} 2 3 46 163 28 1 W 28 1614 -
12-072-10025 111 Isfahan W 26 42 2 3 y7 g7 3 11 W 29 1590
12-071-10026 162 Shahpour W 25 35 2 3 49 106 2% 10 W 30 1553
12-071-02089 254 Karaj Sglkction W 26 40 2 3 46 103 23 10 w 29 1508 -
12-071-10020 169 Ardabil w 29 50 2 3 7 102 26 10 W 3. 1268
1SD 5% 353
cv ¥ 17

(Obts 0810 (5LeS 0 82010 ) q/1/7 1. =5 AU ddie 2550 v lel pigivi Jlb 95l syl U:..l.jl': g1 obes Jyax

vTable 46 Agronomic Data - White Chickpeas - Uniform Yieid Test 2 - PLanted March 30, 1970 - RPIP Karaj, Iran
@ @ ) @ (5) 6 (M (| (9 @) ) (12) ) (5 @) an a8

C P 3

. +L + (] jo % [ R

£ 2% 55 £8 ¢ 3 °¢ 22 32 43 Pt RPN 358
— ot ] (1] [ 5] LR 4 LR o4 « B o 42 [ Y] O (] -t o
Aol G OURCE B8 A2 FE =8 &£ £ §8 #8 #8 2E 87 33 82 FUg
12-071-1003L 169 Ardabil w 3 46 13 2 1 53 20 120 3 11 W 29 3724
12-071-10029 125 Karaj W 3 5% 13 2 1 5 8 12 3 11 W 3 3578
12-071-10020 169 Ardabil W 34 53 16 1 1 52 92 120 2 12 W 28 3561
12-071-10032 152 Karaj W 33 52 13 2 1 54 88 111 3 11 w 36 3530
12-071-10026 162 Shahpour W 33 y7 15 2 2 5 86 118 3 10 w 28 3458
12-071-10025 111 Isfahan W 35 47 14 2 1 53 89 117 3 14 W 3h 3359
12-071-02518 232 Darehgaz W 30 48 12 3 1 53 88 117 3 13 w 36 3048
12-071:02089 254 Karaj Selection w 3% 50 12 3 1 L4 8 1213 3 n W 9 2979
12-071-10033 111 Isfahan w 31 45 10 3 2 53 89 111 3 1l W 34 2970
12-071-10034 153 Karaj w 29 4y 13 3 1 56 88 114 3 13 W 34 2538
13D 5% 752
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Agronamie Deta — White Chickpeas-Uniform Yield Test'd - Planted Novesber 1, 1969 - Dezful, Iran

) {2) ) (18)
Yield

Acvesslon Source - per
Fumber Nuniber SOURCE Hectare -
12-071-1001% 162 Shahpour 2218
12-072-05473 249082 Iran 2122
12-D71-10015 129 Moghan 2075
1207210025 i Isfahan 2056
1207210017 111 Isfahan 1866
12-071-05466 18 Rara] Selection 1758
12-071-10013 iz Moghan 15
12-071-05456 Sh Kara) Selection 1476
12 071-05468 3. KaraJ Selection 1408
1207110016 3129 Moghan 1074
Yield differemnes not signifioant dt .05 level. ‘m

LN

(Oﬁ;e‘)‘n}"‘— )‘-—ou:')iilillY‘-ﬁcub *‘ﬁ%)‘)""rm‘s"’-'ﬁ""ﬁl“wl‘ﬁ iA‘)‘-'J:-‘-‘

‘Ta¥le ¥B  Agronomic Dats - White Chickpeas - Uniform Yield Test 1 - Planted April 6, 1970 - Ghazvin Develdpment Pro.‘jeot, Ghazv:ln, Iran

1) L €2)) &) %) (5) (6) mn . @ (9 (13) (25) (16) - . - (18)

7 Yield

Accession Souree Flower Flant Flant Plants Diseuse Seeds Por Seed per

Bunber Thunber BOURCE Color Helght Width /Meter Stand Vigor Ragg 10 Pods Color Heatare
12-071-1001% 362 Shahpour W 33 56 26 3 2 2 14 W 255
12-p71-10025 111 Isfahan W 5> 58 2 3 2 2 15 W ey
12-071-10013 129 Moghan W 34 53 25 3 2 2 15 W mo7
12-071-05468 3 Xara] Selecticon w A 62 25 3 3 2 16 W 3080
12-071-05473 249982  Iran w > 55 =5 3 3 2 14 w 2067
12-071-10015 129 Moghen W *» 59 23 'y 3 2 15 * 1082
12-071-05456 34 KaraJ Selection w 2 39 2 ] > 3 15 w 3976
12-071-10016 129 Moghem w > 57 2> 23 >3 2 15 W 3750
32-071-05466 1B Xara) Selection w 33 56 25 5 3 2 i7 W 3306
12-071-10017 111 Isfshan w 37 55 19 3 3 3 - 16 w xh0
18D 5% ‘ 64k

o 135
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Table 49 Agronomic Data - White Chickpeas - Uniform Yield Test 1 - Planted March 29, 1970 - Ministry of Agriculture, Gorgan, Iran

@ (@ (3) () =) (6) e (9) (20) (%) (15) (16) a7) (18)

' - Yield
Accession Source Flower PFPlant Plant Pl., to Pods Per Seeds Per Seed 100 Seeds per
Number Number SOURCE Color Height Width Stand Vigor 1lst Fl. Plant 10 Pods Color Weight Heotare
12-071-05456 34 Karaj Selection W T} b5 1 1 Ly 1T) 10 W 26 2800
12-071-10015 129 Moghan W 18 30 1 1 4o 30 10 W 35 2680
12-071-10016 129 Moghan W 50 15 1 1 43 58 10 W 33 2640
12-071-1001% 162 Sheahpour W 15 25 1 1 15 14 10 W 3 2640
12-071-10013 129 Moghan W 50 36 1 1 Ly 5} 10 W 33 2620
12-071-10025 111 Isfahan W 4o 27 1 i 4 34 10 w 39 2540
12-071-05468 3 KaraJ Selection W 37 50 1 1 4y 70 10 W 27 2500
i2-071-10017 111 Isfahan W 50 37 1 1 s 31 10 W 28 2500
12-071-05466 18 Karaj Selection W 18 36 1 1 4o 65 10 W 0 2460
12-071-05473 249982 Iran W 45 32 1 1 38 I 10 W 30 2460
Yielq Differences N-t Significant a‘E .05 Level.

(0.1 4 T
( WolaSeyby — dele ) €471/ 70 @55 pub— e 2y ) ol ppieine o 9She sl liT . oL oled Jyan
Table 50 Agronomic Data - White Chickpeas - Uniform Yield Test 1 - Planted April 9, 1970 - Ministvy of Agriculture, Meshed, Irem

) (2) (3) 1€ (5) (6) (8) (9) (10) ) (15) (16) a7 (18)

' Yield
Acaession Source Flower Plant Plant Pl. to Pods Per Seeds Per Seed 100 Seeds per
Number Nutber SOURCE Color Helght Width Stand Vigor 1st Fl. Plant 10 Pods Color Weight  Heoctare
12-071-10025 111 Isfahan W 32 39 1 1 48 32 14 W 29 2600
12-071-05456 34 Karaj Selection W 36 39 1 1 16 36 10 W 24 2284
12-071-10014 162 Shahpour W 36 38 1 1 4o 35 10 W 28 2270
12-071-1001% 129 Moghan W 37 40 2 1 47 34 10 w 33 2220
12-071-05468 3 Kara} Selection W 37 38 2 1 45 33 10 w 28 2188
12-071-10016 129 Moghan W 34 36 2 1 46 42 10 '] 30 2160
12-071-05473 240982 Iran w 39 38 1 1 48 35 1n W n 2104
12-071-05466 18 KaraJ Selection W 40 42 1 1 47 41 10 W -l 2032
12-071-10017 111 Isfahan W 39 39 2 1 48 n 10 w 33 1820
12-071-10015 129 Moghan W 32 15 2 1 47 § 1 W 27 1790

LsD 5% %5
cv% 10
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Table 51 Agronomic Data - White Chickpeas - Dryland Uniform Yield Test 1 - Planted April 25, 1970 ~ Ministry of Agrioultune, Meshed, Iran

Tl A

(1) (@) (3) (%) (5) (6) (8) (9) (30) (1%) (15) (16) @n (18)
o Yield
Aecession Source Flower Plant Plant Pl. to Pods Per &eeds Per Seed 100 Seeds per.
Number ~ - ¢  Number SOURCE Color Height Width Stand Vigor  1st Fi. Plant 10 Pods _ Color Weight  Hegtare
-071-10016 129  Moghan W 27 30 2 1 35 12 1 W 26 388
12-071-05456 34 Kara) Selection W 27 28 2 1 51 12 10 W 22 82
12-071-10025 111 Isfshan - W 0 32 2 1 » 12 10 W 25 82
12-072-10015 129 Mbghan W 27 27 2 1 4 13 n W 28 370
12-071-10013 129  Moghen W 27 29 2 1 > 12 11’_‘,, - W a5 28
12-071-05468 3 Kara}) Seleotion w 28 26 b § 1 3h 10 10 w 23 300
12-071-05473 249982 Iran W 29 3 2 1 31 13 n - W 2y 280
12-071-05466 18 Karaj Selection W 25 b-3 1 1 35 8 10" W 22 252
12-071-10014 162 Shehpour ~ W 27 a2 1 5 7 ‘n;L e W 27 228
12-071-10017 111 Isfehan - L 29 -3 3t 10 un W 0 208
1D % 156
V¥ i >
- ( wolSeyly—asls,) ga/ 1/ 1S g ;‘-— ede 2 55y 9'-- ,.,.,q...,. ‘,lla 9sSkes u..l-.,_,.,l.,’l X3 .,l.. J,.;,.
; BERN 1. ‘wi N Y ‘* S Y ~ tors LA koo Has g e el ” .f 1 LB |
Table 52 Agronomic Data - White cniokpeas Unifom Yield Test 1 - Flanted April 8 1970 H:lnistry of Agmmnwre, Rezaieh, Iran
. - ,,.. ..L»., ‘v..' -<A T "140?1_\( L » R T . N »‘ et v et R “.. I 33,,
WL @ L ( M e ©® @ @ @ @ @ . ee  an (18)
Yield
Accession Source Flower Plant  Plant Pl. to  Pods Per Seeds Per Seed 100 Seeds ‘per:
Number .- Number SOURCE Color Height Width Stand Vigor  1st Fl. Plant 10 Pods __Calor  Weight _Hectare
10-071-05473 249982 Iren W w50 1 1 60 18 1o 'w = 2060
12-071~-10015 129 Moghan . W ho 35 1 1 59 21 - 15 W Lo 1780
12-071-05456 34 Karaj Selection W 7 35 1 1 4 52 10 ‘W 20 1720
12-071-10013 129 Moghan W 33 Lo 1 1 59 17 10 W 39 1700
12-071-10014 162 Shshpour W 36 45 1 1 60 22 11 W 30 1700
17-071-05468 3 Karaj Selection ] 28 35 1 1 54 25 10 ¥ 29 1640
12-071-10025 111 Isfahan W ] Lo 1 1 59 21 15 | R 1520
12-071-05466 18 Karaj Selection w 3 39 2 2 57 25 10 W 33 1420
12-071-10016 129 Moghan w 3 43 2 2 L 12 10 ¥ = 1380
12-071-10017 111 Isfzhan W 29 50 z 2 & 16 10 w A 1380
ISD 5% 656

2.
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Table 53 - Agronomic Data - White Chick »es-Uniform Yield Test 1 - Planted March 23, 1970 - Ministry of Agriculture, Varanin, Iran
(1) (2) &) C)) (7 (8) (13) (15) (26) (18)
Yield
Accession Source Flower Plants Disease Seeds per Seed per
Number Number SOURCE Color ~ Meter Stand Rating 10 Pods Color Heotare
12-071-05473 249982 Iran W 23 2 2 13 W 1465
12-071-10016 129 Moghan W 23 2 2 15 W 12084
12-071-1001% 162 Shehpour W 24 1 1 16 W 1270
12-071-05468 3 Karal Selection W 25 2 1 18 W 1250
12-071-10025 111 Isfzhan W 22 2 1 18 W 1240
12-071-10015 129 Moghan W 23 2 3 17 N 1200
12-071-10013 129 Moghan W 25 2 2 17 W 1200
12-071-10017 111 Isfahan W 19 2 2 X7 W 955
12-071-05456 34 KaraJ Selection W 22 2 2 15 W 920
12-071-05465 18 Karaj Selection W 25 2 2 16 w 855
Differences not significant at .05 level.
V% 4
(wodee o600 5502 ) /1710 o5 b b dpi g Gt pppicin I 2o sl e b T : ot b Jyax

Table 54 Agronomlc Data - White Chickpeas - Uniform Yield Test 1 - Planted March 20, 1970, Pshlavi University, Shiraz, Iran

(1) (2) 3) (5) (6) (8) (9) (10) (15) Qa7 (18)

Yield

Aocession Source Plant Plant Pl. to Seeds Per 100 Seeds per
Number Number SOURCE Height Width Stand Vigor 1st Fl. 10 Pods Weight  Hectare
12-071-10025 111 Isfahan 4y 58 2 2 57 14 30 5210
12-071-05466 18 Kara) 47 56 3 2 53 10 2r 617
12-071-10015 129 Moghan ko 56 3 3 17 28 A574
12-071-05473 249982 Iran 38 54 3 2 59 12 30 4450
12-071-10013 129 Moghan 40 sh 3 3 53 12 30 4420
12-071-05468 3 Kara} 45 53 2 1 54 1z 26 1410
12-071-10016 129 Moghan 39 56 5 3 56 12 20 375
12-071-10014% 162 Shahpour o 56 3 2 56 12 28 4oh3
12-071-05456 34 Kara} n 47 3 3 55 12 22 3956
12-0T2-10017 111 Isfahan 39 53 7 5 60 10 36 2871
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Table 55 - Agronomic Data - Wnite Chickpeas - Dryland Uniform Yield Test No. 1 - Planted April 22, 1970 - Tabriz Untversity, Tabriz, Iran
@y )] ©) ® ) ® (& (9 @) (2) @) @5 @) a7 (a8) :
1
| 5% 2 og s 88 82 Bg ,® . 385 .3.%
Accession  Source 3 E® B § 0§ . % =23 3o 18 3 G838
Number Number SOURCE B8 &2 ®F & S ®4a 28 2& a” a8 g% ¥ 2
12-071-1001% 162 Shahpour W 2+ = 5 6 5 125 2 12 W 3 g4
12-071-05468 -3 Kara) Selection W 22 28 3 5 49 129 38 11 LiCr 23 " 820
12-071-10025 . 111 Isfahan W 25 27 3 5 51 120 23 14 W A 756
12-071-05466 18 Karaj Selection W 25 20 3 5 51 127 36 11 W 28 698
12-071-05473 249982 Iran W 20 25 3 5 50 19 33 1 W k- | 651
12-071-10015 129 Moghan W 23 29 4 5 51 22 23 10 W 3 620
12-071-10013 129 Moghan W 19 28 5 5 52 126 36 10 W 2 60
12-071-10016 129 Moghan W 18 26 5 6 52 14 27 0 w L 598
12-071-J0017 111 Isfahan W 27 = 3 6 51 120 27 0 14ce 3 e
12-071-45456 4 Kara) Selection w 18 22 2 3 50 125 23 10 W 28 54T
Tald Difference Not Significant at .05 Level.
o
o ( WS e BN0 500 ) €1/7/7 S fub— o ade 3ss Ol pisigie b JSL....,\;.U:,LJT: o1 Skt Jyan
Teble 56_: . Agronamic Data - White Chickpeas - Uniform Yield #est No. 1 - Flanted April 7, 1970 - Tabriz Uhiwwreity, Tabriz, Iran
@ (2) ) @ () (6) (& (9 (0) @2) ¥ @5 @6 7)) @8y
N . ) 5 '8
. 8 a ® 4
§5 2% g5 g g BB 82 g‘é gg g8 58 38
. - ~ o 0 . . [ [
Asoesalm  Semwee H8 ®EE ®F 8 £ &8 &8 EF g3 28 8% HSUE
12-071-10025 111 Isfahan W 29 46 3 3 45 10 22 15 W 34 1669
12-071-05456 34 Kara] Selection W 27 38 2 2 43 116 23 12 W 27 1520
12-071-95466 18 Kara} Selection W 22 25 3 L 4y 18 20 12 W 34 1502
12-071-05468 3 KaraJ Selection W 27 34 2 2 42 120 18 10 W ] 1486
12-071-10014 162 Shahpour W 23 38 3 2 46 15 24 1 W 34 1469
12-071-05473 249982 Iran W 5 35 3 3 46 113 18 12 W 32 1701
12-071-10017 111 Isfshan W 28 45 2 1 b 12 26 10 W 35 1335
12-071-10013 129 Moghan W 27 38 3 2 44 15 29 10 W 27 133
12-071-10015 129 Moghan W 22 3% 2 2 42 113 16 10 W 3 1224
12-071-10016 129 Moghan W 21 33 3 L 1y 115 14 n W 33 1204
LD 5% ' 364
20
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Agranomic Data - White Chickpeas - Uniform Yield Test 1 - Planted March 30, 1970 - RPIP Karaj, Iran
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 Legend for Beans Agronomic Data Tables 58 - 76

(l) Numbers;:j assigned to: oollegt:_loh maintained by the"“ Reglonal Pulse

Tmprovement . ProJjeact.

(2) Ind?-~-tes variety name or area of origin. Numbers are numbers assigned _
to pupulations or collections by the Iranian Ministry of Agriculture;
six diglt numbers are PI numbers from Crops Research Division, ARS,
U.S.Department of Agrieulture, Beltsville, Maryland, U.S.A.

(3) W= White; P = Purple; LP = Light Purple.

(4) V = Viney; B = Bushy..

(5) Average number of plants per meter, based on one-meter of row per
replication. R

(6) Rated 1 to 9: 1 « Complete: stand; 9 = Poor stand.
(7) Rated 1 to 9: 1 = Vigorous plants; 9 = Weak plants.
Days from planting to £irst opened flower.

(9) Indicates number of days after planting the first pod in plot
reached full maturity, ready for harvest.

(10) Indicates number of days after planting the whole plot was ready
for harvest.

(11) Disease rated 1 to 9: 1 = Free from disease symptoms; 9 = Severe
disease symptoms. :

(12) First colum: C = Curved; S = Stralght. Second ocolumn: C =
* Cylindrical; F = Flat. . . ,

(13) 8 = Short; M = Medium; L = Long; VL = Very long.
(14) Average of 10 pods per replioatioh.

(15) W = White; Cr = Cream; R = Red; P = Purple; Br = Brown; P1 = Pink;
Y = Yellow; Bl = Blaok;_ M = Mottled; S = Spotted; L = Light; D = Dark.

(16) R = Reniform; RC = Reniform Compressed; FE = Reniform Elongated;
0G = Oblong globular; SC = Subcylindric; OC = Oblong Cylindric;
0B = Oblong; SG = Subglobular; O = Oval.

(17) Average weight (grams) of 100 seeds.

(18) Yield in kilograms per rectare based on 5 or 10 square meter plots.

" ‘*0 -
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Table 58 - Agronomic Data - Red Beans - Preliminary Yield Test - Planted May 2, 1970,

Karaj, Iran

(1) (2) (3) @ () 6) (T (8) (9) (10) (1) (@2) (x3) (5) (16) (a7) (18)
. 8 3
» + g [ [ ]
o] 0o a [o] [5) -

rocesaten by g, 2503 5 °% P2 %L 28 g g ogi gid R
Number SOURCE E:O; ﬁ E% g ":;' Eg E'cg E‘-« E‘d‘:’ n.':% aa %8 Kgg r-lz . ,:g
65-035-00876 Congo 1] v 26 1 1 66 100 116 & CF M P OB 29 213
65-032-01627 Chile W v 25 2 2 64 100 16 3 CF M R R A 2400
65-000-02612 Unknown W v 24 2 2 57 97 16 4 c s R B X 2272
65-071-00580 Darehgaz W v 26 1 1 65 98 116 4 CF M P | 28 2185
65-000-02615 Unknown w v 24 2 1 63 96 126 5 CF 8 R 0B 30 2148
65-071-00582 Naz W v 25 2 1 66 100 117 3 CF M P OB 25 2127
65-000-02602 Unknown ] v 21 1 2 64 97 115 3 CF M R B 30 2097
65-153-01282 Turkey W v 25 2 1 66 99 16 4 CF M P B 25 2089
65-153-01616 Turkey W v 28 i 1 65 100 116 3 CF M P B 25 2062
65-000-02613 Unknown w v 21 2 1 58 96 n7 5 (o3 ] R B 1845
65-002-01034 Afghanistan W v 24 2 2 67 99 116 y CF M R B 28 1827
65-000-02604  Unknown W v 21 2 2 58 o7 116 5 CF M R B 3 1780
65-000-02605 Unknown W v 20 2 2 61 96 116 5 CF M R @B 27 1747
65-062-00832 Guatamala LP B 19 2 2 64 100 120 3 SF M IR RE 37 1650
65-060-0153% India W v 25 2 2 69 105 119 3 CF M R s 25 et
1SD 5% 483
cv% 17
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- Table 59.- -Agronomic Data - Beans (White) - Preliminary Yield Test - FPlanted May 2, 1970, Karaj, Iran e
L) (@) G O (5 6 (1 (8) 9) (10) (1) (12) (13) (5) (16) (a7)- (18)
4 0 OEE ;":; o"c'g § g) | i 'g‘;'.é vg
28 + - 5 » P E £ = 2 £ o =
Accession : g3 8@ 5% 8 & cw .w £ 83 g& 38 B4 1§ 92 Hi&%
Number . SOURCE ‘B8 @b m@8 § J dH8 &8 £8 A5 S5 &5 38 g5 9= M ¢
65-153-02252 Turkey W v 21 1 1 70 104 12 21 CF M W 0B 24 287
65-000-02578  Unknown W- v 23 2 2 65 98 nr 3 CF M W B 28 2621
65-153-01938  Turkey W v 21 2 2 64 103 l22 2 CF M W RC 53 . 2584
65-153-02274 Turkey W v 25 1 1 63 98 118 3 CF M W R 3 2500
65-071-00353 Arak A 25 1 1 64 9 nr 4 CF M W R 28 2487
65-153-02066 Turkey W v 22 2 2 63 99 1 3 CF M. W B 29 2153
65-153-02503 Turkey W B 18 2 2 59 98 18 3 SF M. W 'RE k8 2u26
€5-153-01735 Turkey W v 18 3 3 63 101 21 4 cF M W RC 55 2369
65-153-02551  Turkey W B 16 2 2 59 9 18 3 SF M W R 49 2353
65-071-00772 Iran Selection w v 21 2 2 65 9 117 4 CF M W R 271 2338
65-153-01846 Turkey W B 19 .1 1 57 9 19 2 SF M y RE 44 2164
65-153-02552 Turkey W B 16 2 2 59 98 ng 3 SF L W R 49 218
65-071-00042  Marmar W v 25 1 1 64 98 ns8 CF M: W R 27 2113
65-153-01801 Turkey W v 19 .1 1 62 100 21 4. cF M W ° RC 51 2056
65-153-02470 Turkey W B 17 2 2 58 99 19 3 SB M W RE 49 2050

g:!.éld differences rot significant at the .05 level
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Table 60 - . Agronomic Data - Pinto Beans - Advanced Yield Test - Flanted May 2, 1970,

((obes oBL10 (U8 oS50 ) /171y S aubo e bod b S sl 2 lsT ool Gyar

Karaj, Iran
) (2 G & 6 (© (N ® (9 () (1) @2) @3) @15) (16) (17-) - 18)
. . g+
. + £ o i
) 8 » 3§ 'g 5 38 3§ 3‘2 ag’ -1 K o 3B %ng
Accession §3 ﬁg: | - o - - .g &% 38 -gg B3 B Y 8:; g-ao
Nobor SOURCE ES ®E 882 & £ &5 £B d£8 A5 2s 34 88 g5 8=8"g
65-153-02167 Turke P v 20 1 1 62 101 123 3 ’ SF M IPIM SG b
65-071-00L46  had IP v 20 2. 2 63 102 122 3 9P M  IPIM OC 432 : §§§9
65-032-00793 .Chile IP v 19 2 2 62 102 123 2 SF M LPiM OC 4% 2366
65-153-0172% Turkey IP v 18 2 2 63 103 122 3 SF M IPIM S¢6 M a7
65-137-01650 Africa P v 20 1 1 67 105 28 1 SF M IPIM OC 39 2164
65-153-01297 Turkey IP v 21 2 2 66 - 103 122 2 - SF M IPIM OC 35 2147
65-153-0B241  Turkey IP Vv 19 2 2 63 102 123 2 ‘SF M LPIM 86 12 2100
65-153-01722 Turkey 1P v 21 2 2 62 103 123 2 SF “M LPIM 86 42 2053
65-07T1-00396  Jiroft P v 21 2 2 66 110 126 =2 SF M IPIM OG¢ 36 1386
65-153-02261 Turkey 1P v 21 2 2 65 105 2 2 SF M IPIM SG 39 1255
1SD 5% 522
ovF 18
( olee oBto 502 ) 4/ 7/ 18 =25 a6 a5 by) Wb S o el T 29y los Jyam
Tahle 61 - Asrthcmio Data - Red Beans - Advanced Yield Test -~ Planted _May 4, 1970 - Pahlavi University, Shiraz, Iran
) (2 (6) 4] (®) (%) @) a8) -
. Yield’
Accession Pl. to Seeds Per 100 Seeds per
 Number SOURCE Stand Vigor 1st Fl. Pod . Weight Hegtare
65-07T1-00537  Nishanour 7 1 69 5 25 1532
65-007-002g2 Argenting 7 1 66 '} 25 1482
65-085-00100  Lebanon 7 1 56 4 24 1388
65-071-00582  Naz 7 1 66 5 27 378 -
65-0T1-00536 Torbat Hedarieh 7 1 57 4 22 1357
€5-071-00702  Torbat Hedarieh 7 1 61 3 29 1356
65-071-00713 Darehgaz 7 1 .70 4 21 1328
65-071-00727 Unknown 7 1 55 5 o 1266
65-071-00734 Nishabour 7 1 €8 b 2 1255
65-071-00721 Darehgaz 7 1 67 5 21 1128
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Agronunio Data - White Beails - AdVanoed*Y:leld Test

" Accegsion
. Number

@ e

g o:‘ﬁ;nlré‘g-«;: PRl ST Stand

- Planted May 4 $1970 - I’ahlavi University, Shiraz, Iran;;

-(7) (11;) o

Vigor

).

H

to

&wskr
Pod

(H)

Weight

1oo Seeas”

- e -
. o v
g E e Liv S v i

65-071-00212
65-0T1-006T1
65-071-00042
65-071-0067R
65-071.-00699
65-071-0069
65-071-00
65-085-00690
65-071-00675
65-071-00543

1sD 5%

Iran

Marmar
Karaj
Unknown
Isfahan
Shiraz
Lebanon-
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29
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28
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27
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Teble-64. -.Agronomic. Data - White Beans -

Karaj, Iran

Advanced Yield Test - Planted May 2, 1970, e
(1) . e (2) . (3) *) ) (6 (@ @ . (9 (20) - (11) (12) (13) (5)." (16)-(27) : (18)-
£ £ Q o S TR TR - T T
O &N + 3 Q L.} £ #JE: L E +°> 3 4 mﬁg't.ﬂ}c'%;
Accession 9 325 3 8 s v 4d L <& 985 313 38gF Uis-
Number SOURCE S ME m{ o0 =3 = o .E:,} E;g LR & a 38 35 ‘_‘::_._ :x=
65-071-00638  Shiraz W v 235 1 1 66 101 120 2 & M W R 25 8
65-07T1-00609  Unknown W v 20 1. 1 65 o8 118 3.  CF M W B 30 . M .
65-071-00212 Iran W v 23 3 2 58 04 124 2  CF M W RC %1 293
65-071-00042 Marmar W v 21 2 1 . &8 o8 118 3 CF M W R 26 2815
Lebanon W v 20 2 1 61 97 117 & CF M W R 26 2m
65-071-00643 Shiraz W v 24 2 2 64 99 18 3 CF s W | 28 2765
65-071-00674 Karaj w v 20 2 2 63 98 117 y cF M W o 27 2728
65-071-00695 Isfs*:n W v 23 2 2 63 99 118 4 cF M W | 28 2558
65-071-00675 Kara] W v 20 2 2 64 99 ny 3 CF M W R 29 2181
65-071-00671 Karaj W v 19 3 2 67 100 18 3 CF MW R 27 2k20
1SD 5% ‘ 398
oL 12

(Cob'— 088 ) t1/e/8 = aub— e ol Wb Sl anlio bl 10 b2 Jyar

Table'65 - Agronomic Data - Pinto Beans - Uniform Advanced Yield Best - Planted May 25, 1970 - Ministry of Agrioulture, Gorgan, Iran

(1) {2) (3) (8) 17) (18)
o Yield
Accession Flower Pl. to 100 Seeds per
Number SOURCE Color 1st F1. Weight Heotare
65-157-00068 U.S.A. W 36 35 1496
65-0T1-00603 Isfehan w 4o 35 1322
65-071-00593 Isfehan W 42 38 1290
65-0T1-00604 Isfehan ] 42 17 1286
65-071 Isfehan W 42 31 1236
65-071.-00594 Isfahan W 37 38 1200
65-071-00601 Isfahan V| n 38 1136
65-071-00446 Shad W 43 34 1120
65-153-00930 Turkey W 43 30 358
€5-071-00457 Isfahan W L3 36 288
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. Tabie 66- Agronouic. Data’~-Pinto Besns - Uniform Advanced Yield Test - Planted May 4, 1970 - Pahlavi Un:l.versi‘tyn Shiraz, Iran
QY YT ey (6) M ®) () an - (9)
e S Hectahe
Accession : Pl. to Seeds Per 100 Seeds
Number SOURCE. Stand Vigor 1lst Fl. Pod Welght = ; Heotm
65-152-00930  Turkey 7 1 53 3 3 1693
65-071-00605 Isfahan - 7 1 60 e 29 1524
65-07T1-00603 Isfshan 7 1 51 5 4o 133
65-071-00593 Isfahan 7 1 53 y b7 -123%
65-071-00446  Shad 7 1 52: 3 42 1216 .
65-071.-00601 Isfghan 7 1 52 L ur 1167 -
65-071-0059% Isfahan 7 1 53¢ e u ‘1148
65~0T1-00457 Isfshan 7 1 51 3 &7 S1
65-0T1-00604 Isfahan 7 2 52 ] 50 #1059 °
65-157-00068  USA -7 2 53: 3 52 11059
i % ’

(u‘J‘(" Bt ng-S o.lS-‘-.?'J ) € 1/ \'/ R n.:.-‘-s C‘)l‘_ e bl poisn Jb J)S.Lna..,luwk‘," : TY‘)"" 9)""

\.'l‘al;le 67 - Agrmanio Da.ta. P:ln'bo Beans Uniform Advanced Yield Test - Flanted May2, 1970, Ka.rad Iran . ; CL
s e s ey @y )y @ @ e e @y (12) “@3) (5) (16) (17)_ (18)
‘ IR I | ‘s .§-P '

' 8y g, £8 gz 5 2E 32 82 82 5 o . .z %B 3id
Accession - - . P . o o N O O ‘@ :
Number SOURCE 88 pE g€ & £ §8 4% 48 A8 B8 27 S8 g5 8= H7g
65-157-00068 USA™. . Wy SFp 2 S 2 86~ gh -123-C A UCR UM CiM o 0C T30 UETeN
65-071-00446  Shiad P v 20 2 2 6L .101 123 3 SF M CrM OC 145-. '
65-071-00593 Iéfahan W v 25 2 2 64 104 125 3 SF M PiIM SG 42 @ 2163
65-153-00930  Turkey W v 2 3 2 66 104 o7 2 SF M PIV OC 42 - 1991 -
65-0T1-00604  Isfahen W v 22 2 2 63 103 2 3 aF M ™4 06 42 1923
65-071-00601  Isfahan W v 20 2 2 65 101 24 3 SF M PAM OG 4101884
65-071-00457 Isfshan W v 21 3 2 6 .11 129 1 8F M PIM S¢ 39 - 1849
€5-071-00603 Isfahen W v 21 3 2 63 103 24 3 8P M PAM O 39 1716 .
65-0T1-00605 Isfshan W v 22 2 2 63 103 124 3  SF M Pii SG 30 1699
65-071-0050% Isfshar - W v 20 3 2 63 103 125 4 - sF- M- PIM SG ¥ 1
1SD 58 B



-

( obel— a5, ) £1/7/10 <=5 e, 305 ) 0 Shes samelin 2o l3T

s WA ol Jyan

Table 69 - Agronoaic Data ~ Red Beans - Uniform Advanced Yield Test - Planted May 4, 1570 - Pahlavi University, Shiraz, Iren

(Urley o810 5062 ) ¢ 4/1/ 10 =5 Aubm 5055 bosd popiine J1 2 Shes eyl T 12 b2 Jyan

¥ 'Tgble 68 “~ Agrdncmic Data - Red Beans - Uniform Advenced Yield Test - Planted May 5, 1970 - Ministry of Agriculture, Rezaieh, Iran
1) (2 ) (3 @7 18)
L ’ - rield
Accession . Flower Pl, to - 100 Seeds per
" Number SOURCE Color lst Fl. Weight Hectare
Lebanon W 67 22 au0
65-071-00431 Iran w 65 2% 2040. .-
65-071. Isfehan W 72 20° 1920, -
65-071-00744 Torbat Heidarieh W T 29 1920
65-071-00582 Naz W 64 21 1800
65-071-00731 Nishabour W 5. 21 1720
65-071-00707 Darehgaz W 72 20 1660
65-071-00538 Darehgaz W ™ 20 is80
. 65-07T1-00569 Nishabour W 75 29 1400
65-157-00589 U.S.A. Red Kidney R 65 39 %6680

(1) (2) (6) (7) (8) (1%) A27) (18)
. : Yield
Accession : . 1. to Seeds Per 100 Seeds per.
Number SOURCE Stand _Vigor _ 1st Fl. Pod Weight Heotare
Lebanon T 1 63 4 30 . 1504
65-071-00566 Isfahan 7 1 61 y 24 1400:
65-071-00430 Unknown 7 1 59 4 k1! 131
65-071-00569 Rishsbour 7 1 65 5 26 1304
65-071-00T7h4 Torbat Hedarieh 7 1 59 5 A 1290 -
€5-071-00588 Darehgaz 7 1 66 4 22 1200 -
65-071-00582 Naz 7 1 58 4 27 1195
65-071-00707 Darchgaz T 1 65 5- 24 1174
65-071-00731 Nishsbour 7 1 66 5 27 1067, -
65-157-00589 USA Red Kidney 7 1 54 3 ay 9~
13D 5% 8
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Data - Red Beans - Uniform Advanced Yield Test

- Planted May 18, 1970, Tabriz University, Tabriz, Iren

@y (2) (3 ) (6) Y] ) 9 s @5 (e (x7) (18) ‘
Acoession. - Flower Plant Fl. to Pl. +o Seeds Per Seed Seed 100 Seeds . 'per
Number _SOURCE Color Type  Stand Vigor _ 1lst Fl. _ Com.Mat. Pod Color Shape W'ight _ Heotare
65-071-00582  Nax W v 3 3 19 114 5 P R 27 1466
65-071-00569 Nishabour - W v > 3 48 114 5 R R 20 1521
65-071-00538 Darehgaz LI v 3 4 50 114 5 R R 26 1328
65-071.-00566 Isfahan w v 3 2 ﬂg B E ] 5 R R 29 1303
65-071-00707  Darehgaz W v 2 3 11k 4y . R R 2 1263
65-085-00440 Lebanon W v 3 . 3 19 108 5 R , R. - 26 1252 -
65-957-00589 USA Red Kidney W B 3 3 49 107 . R RE 20 1205
65-0T1-00431 Unknown W v 3 2 &9 109 L DPL R 22 1a
65-071-00731 Nishsbbur w v 4 4 48 1 5 R R 25 1086.
65-071-00744 .  Tovked Hedarieh W v 2 -3 49 . 110 5 PBr R~ 26 0%
1SD 56 - 308
o 19
(.,‘n-'- D R R VA VAR L R s g ey o e 21T 4 ) o)l Jyaan
zrablm.amomio Data - Red Beans. - Uniform Advanced Yield Test - Planted May 2, 1970 - KaraJ; Im
o) @), e ®m B 68 (M @) (9 (0) (1) () Y1z (5 @6)'an @8)
e ‘"‘;;-' ' - - B 4; [} " ‘/'. B L . . -
. -y o B o » o . R P
Acgession. i B 3 5§ ﬁ'g g §: ‘:E 3. % 3 gg g” &45 o
Number SOURCE , E!8 e 8H€ & g g8 g g8 a8 § é e 89
65-071-00538 Darehgaz ¥ v 2% 1 1 76 109 129 2 @ M R R 26 7es
65-071-0042  Unknown W v a2 2 2 68 104 119 2 CF M. DPL.R. .26 %
€5-071-00569  Nishabour W vV 22 2 1 77 10 128 2 M’ "R R 28 3
65-071-00707  Darehgaz - - ¥ v a2 1 1 T 10 132 1 & - M- R R 27 8
65-071-00744 Torbat He W v ay 2 2 70 103 n9 2 CF M IP R 2R 30m
65-071-00T31  Nishsbour W v 22 2 1 7 109 1% 1 cF M R R 29 2967
65-085-004%0 Lebanon W v 24 2 2 69 107 121 3 CF M IR R 29 2875
€5-071-00582 Naz W v ol 2 2 66 104 ng 3 CF ¥ R R 26 2159
€5-071-00566 Isfshan W v 5] 2 2 €5 102 18 3 & M R R 23 o57h
65-157-00589 Red Kidney USA IP B 19 3 2 59 9 120 3 SP.o..M° "R RE 39 1760 "
1LSD 5% . G
P 502
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Table 72 - Agronomic Data - White Beans - Uniform Advanced Yield Test - Planted May 25,

( obe'— o885 ) gq/v/¢ S Bt — e loyd pigicae b 9yTias sl i besT s YY ol Jyan

1970 - Ministry of Agriculture, Gorgan, Iran

1) (2) (3) (8) (17) (18)
Yield®
Accession Flower Pl. to 100 Seeds per
Number SOURCE Color 1st F1. Welght Hectare
65-072-00517 Ghochan w 39 25 2344
65-071-00040 Kermanshah W 38 25 2130
65-071-00680 Kermanshah W 38 25 2072
65-071-00515 Ghochan W 40 18 2050
65-071-00505 Shiraz W 10 26 2048
65-071-01948 Shiraz w 39 24 1916
65-157-00014 U.S.A. '] 39 23 1882
65-071-00042 Marmar W 39 25 1828
65-071-00658 Dasht-Sar Amol W 37 30 1720
65-153-00757 Turkey W E:) 37 1670
cvE 18

Table 75 - Agronomic Bata - White Beans - Uniform Advenced Yield Test - Planted May 5, 1970 - Ministry of Agriculture, Rezaieh, Iran

(ole!—aflo) ) 5 9/1/10 =35 bt Loyl psicine I 25hes amrlio e losT o vy o)led Jyan

65-071-00515

(1) (2) ) (8) an (18)
Yield
Accession Flower Pl. to 100 Seeds per
Number SOURCE Color 1st Fl. Weight Hectare
65-071-00042 Marmar W 69 23 2900
65-071-00517 Ghochan W 67 21 2900
© 65-157-00014 U.S.A. W 69 21 2860
65-071-00040 Kermanshah W 69 20 25%
65-071-00505 Shiraz W 67 28 2560
65-071-00658 Dashtsar Amol W 61 30 2380
65-071-00680 Kermansnsh W 68 22 2320
65-071-01948 Shiraz w 67 21 2240
65-153-00757 Turkey W 62 39 1780
Ghochan W yal 19 1700
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"l‘able 74 Agronauio Data - White Beans - Uniform Advanced Yield Test - Planted May 4, 1970 - Pshlavi University, Shira.z. Iran

(1) (2) (6) (7) (8) {14) an 5
’ . Yield
Acoession Pl. to Seeds Per 100 Seeds per
Number - SOURCE Stand Vigor 1st Fl. Pod Weight Heotare
65-071-00042 Marmar 7 1 58 5 32 3509
€5-157-00014 USA 7 1 . 56 5 29 3495
65-071-00515 Ghochan 7 1 61 5 24 3342
65-071-00680 Kermanshah 7 1 53 5 29 3269
65-071-01948 Shirar 6 1 57 5 27 nn
65-071-00040 Kermanshah 7 1 56 i 31 3105
65-071-00658 Dashtsar Amol 7 1 53 3 45 3063
65-071-00505  Shiras 7 1 €0 4. 33 3042 -
, 65-071-00517 Ghochan 7 1 56 5 27 2773
2 65-153-00757 Turkey 7 1 52 5 8 2500
' ISD 5% 57
- ( ‘5)4’1-__.5 ‘J—S—-—'J—x’y ) ——— .&nl—- ‘t.g,- r»l‘-x "'k J;-Lﬂ ‘—-‘l-w‘.)" . Yo ‘)Ln- J,Ja

D

"‘Emaue ’75- Amun:lo Data - Hhite Beans - Uniforwm Advanced Yield Test - Planted May 19, 1970, Tebriz University, !l‘abriz. Iran -

!(;)" (2) (3) L)) (6) (7 (8) (9 (4) (15) (16) (17) (18)

S : Yield
Accession Flower FPlant Pl. to Pl. to Seeds per Seed Seed - 7100 Seed per
Number SOURCE Color Type Stand Vigor  1st Fl, Con.Mat. Pod Color Shape ' Weight Heotare
65-071-00505 Shiraz W v 3 3 48 110 5 W R 30 1877
65-071-00515 Ghouchan W v 3 3 48 112 5 W o = 22 1808
65-071-00040 Kermanshah W v 3 3 47 111 5 W R g 1710
65-0T1-00517 Ghouchan W v 3 3 48 111 i W B - 24 1664
65-071-00680 Kermanshsh W v 2 2 48 110 4 W 0B .- 28 1550
65-071-00658 Dashtsar Amol W v 3 3 47 115 y W R.C 21 1390
65-071-00042 Shiraz W v 3 3 18 111 - 4 W R 28 1239
65-157-00014 U3A W v 2 2 y7 112 4 W OB 25 1158
65-153-00757 Turkey W B 3 3 49 111 L ¥V - - RE 26 - 1156
65-071-01948 Shiraz w v 4 4 47 110 5 W 0B 45 1121
1SD 5% 483
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Table 76 - Agronomic Data - White Beans -~ Uniform Advanced Yield Test -~ Planted May 2, 1970, Karaj, Iran oo -
@ @ G W G (6 M (& © () @) @@ 3 @5 @6:an @8

£ @ £ Q EE Q "é o "a’; 8w g% ]

g5 ® 23 o 5 8 S = 4d o b 2 W ok
Accessien g3 Hg 85 § 8§ . U5 T ¥ g% 9833 PEgm S2
Number SOURCE ES ®g 8% & & dga g8& 58 A3 S5 SH 88 85§Q= P 2
65-157-0001% U.S.A. w v 21 2 2 65 99 118 3 CF M W | 25 279
65-071-00515 Ghochan W v 25 2 2 67 104 120 2 CF M W | 25 2670
65-071-00505  Shiraz v v 23 3 2 64 101 19 2 CF M W R 28 2542
65-071-00040  Kermanshah W v 22 2 2 65 99 17 3 CF M W R 28 2838
65-071-00517 Ghochan W v 21 2 2 6y 99 17 3 CF M W | 23 2433
65-071-01948  Shiraz W v 22 2 2 66 100 18 3 CF M W B 27 2402
65-071-00042 Marmar W v 22 2 3 66 29 17 3 CF s W R 27 236
65-071-00658 Dashtesar Amol W v 18 4 3 63 105 2 2 CF M W RC &3 2:7
65-071-00680  Kermanshsh W v 19 3 2 65 99 18 3 CF M W B 26 2267
65-153-00757 Turkey W B 17 2 2 63 100 21 1 SF L W RE 41 2154 -
1SD 5% 298.
v © 10
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(19)

(20)
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Legend for Cowpea Agronomic Data Tables 77 - 86
Numbers assigned to collection maintained by the Regional Pulse
Improvement Projeot.
Source numbers refer to PT numbers from New Crops Research Branch,
Crops Research Division, ARS, U.S. quartmeht of Agrioulture, Beltsville,
Maryland, "C" numbers are strains obtained from Oklahoma State
University. Other three and four digit numbers are numbers assigned
by the Iranian Ministry of Agriculture.
Sourac indigates variety name or area of origin,
Flower oolor: PR = Purple; W = White; WFR = Mixed White and Purple flowers.

Plant type: E = Erect; SE = Semi-ereot; B = Bushy; P = Prostrate; BP =
Bushy Prostrate. s

Plant helght (in centimeters) at near full plant growth.
Plant width (in centimeters) at near full plant growth,

Plants per meter is an average number of plants per meter of row based on
one meter sample per repliocationm. -

Rated 1 t0 9¢ 1 = Complete stand; 9 = Poor stand.

Rated 1 to 9¢ 1 = Vigorous plants; 9 = Weak plants.
Days from planting to first opened flower.

Days from plant’.g to first mature pod ready for harvest.

Rated 1 to 9 1 = Free from disease symptoms; 9 = Severe disease
symptoms, major disease mosalu virus, ‘

Pod shape: S = Straight; C = Curveds M = Mixture of straight and curved.

Pod color: Br = Brown; Pu = Purple; P = Pink; Cr = Cream; W = White;
Y = Yellow; G = Green; L = Light; D = Dark. :

Pod size: VL = Very large; L = Large; M = Medium; S = Small.

Seeds per pod 1s average based on five random pods per replication.
Seed Color: OCr = Cream; P = Pink; M = Milky; Bk = Black; Br = Brown;
G = Green; Bl = Blue; W = White; ¥ = Yellow; R = Redy Pu = Purple; Sp =
Spotted; D = Dark; L = Light,

Eye color: Cr = Cream; P = Pink; M = Milky; Bk = Black; Br = Brown;

G = Green; Bl wBlue; W = White; Y w Yellows; R = Red; Pu = Purple; D =
Dark; L = Light.

Seed size: L = Large, approximately 24 grams per 100 seeds; M =
Medium, approximately 15 grams per 100 seeds; S = Small, approxim~tely
8 grams per 100 seeds.

Shattering rated 1 to 9¢ 1 = No loss of seed from shattering; 9 =
oonsiderable loss of seed from shattering.

100 seeds weight - average weight (in grams) of 100 seeds.
Yield in kilogram per heqtare hased on 10 M2 plots,

&
[V 4

-
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‘Table 77 - Agrodomlic Data - Cowpeas - Preliminary Yield Test - Planted April 25, 1970 - Ministry of Agrioculture,,Gorgan, -Iran
' () () ) (#) (6) -(9) (10) (11) a7 (22) (23)
Accession Source Flower Flant Pl. to Seeds Per 100 Seeds per. .
Number RNumber SOURCE Color Height Stand Vigor 1st Fl. Pod Wedeht Hectare
62-073-20005 238 Meshed ¥ 48 1 1 6 13 19 2846
62-157-00347 . 203505 Parastoo )4 54 1 1 60 13 21 273
62-157-00%16 297477 California Black Eye Y 45 1 1 61 12 19 2688
62-069-00070 183%53 India W 57 2 2 62 1 20 2546
62-157-00295 293458 Black Eye No. 5 Y 52 1 1 €0 13 21 2542
62-071-01432 178 Isfahan Pr 63 1 1 60 13 20 2494
62-153-0005T 179555 Kamran W Pr . 50 3 3 28 13 -20 2486
62-155-00224 250587 Egypt ¥ 65 1 1 61 12 20 2468
62-157-00287 293449 Bunch W 74 1 1 30 12 20 ahol
62-0T1-01446 179 Isfehan W 55 1 1 6 1 19 2328
Yield differences not significant at .05 level.
cve 19
(o=t ) £9/7/1 =5 At Ll p2a Lo ol Sl oSks s lio 2 l;T 2 yp o)led Jyutn
Table 78 - Agronomic Data - Cowpeas - Preliminary Yield Test - Planted April 30, 1970 - Ministry of Agrioulture, Varamin, Iran
. 3
(1) (2) (3) ) (9) (10) Qa7 (22) (23)

, _ Yié:l.d i
Acoession Source Flower Seeds per 100 Seeds per
Number Number SOURCE Color Stand Vigor Pod Weight Hectare
62-157-00295 293458 Black Eye No. 5 W n 6 10 21 2355
62-157-00347 293505 Parastoo W 3 3 10 21 2140 -
62-157-00316 293477 California Black Eye w 1 2 7 20 2000
62-155-00224 250587 Egypt W 3 3 8 21 1970
62-071-01432 178 Isfahan W 2 3 8 21 1825
62-071-10003 228 Meshed W 3 i 9 19 1670
62-069-00070 183363 India W 2 4 10 24 1450
62-153-00057 179555 Kamran W 1 2 10 19 1380
62-157-00287 293449 Bunch w 2 2 11 22 1345
62-071-01446 179 Isfahan W 1 3 8 22 1095
1SD 5% 57
(o)) 1 34
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Y ,;;_Asmnmio Data ccwpeas Prelimirary Yield Test - Planted May 25, 1970, Kara]), Iran

(1) (2) o (3) () (5) (6) (1) (8) (9)(0) (11) (12) (13)(24) (15) (16)(17)(28) (19) (20) (21) 3{23)
4 . ,
. -l-; ] % g E § "fo-: E
$5 ¢, 85 g5 £8 g pB® 82325 4 @g o 8 @
O o~ o o [ 4 WL g [~ @ 0 -0 D
o SE G URGCE E8 &F o8 uF 28 § F4% 45458 33 283 & 8 &
62-157-00287 293449 Bunch W E 37 4¥ 29 2 2 73 9% 3 S LBr M 10 W Br-M 1
62-071-10003 238 " Meshed FR E 3% 3% 320 2 2 6 8 2 8 1v ‘M 7 W O BK M 1V
62-157-00347 293505 - Parastoo ¥ S 3 A 0 2 2 %% 8 2 s ¥ 88 W B L 1 o
62-153-00057 179555 Kamran W E 3» 4 29 2 2 T2 9 3 8 W M 9 Cr € M 1
62-071-01446 179 Isfahan PR E 3% 4 32 3 2 5 8 3 s 1y M 8 W B M 1
62-157-00316 293477 Calif, BlackEye @~ W SE 30 3 30 3 2 5 8 3 s 1y .M 8 w BK L 2
62-069-00070 183363 India W E 20 4 3 2 2 6 93 3 8 w M 8 Cc Br M .1
62-155-00224 250587 Egypt PR SE 30 33 26 2 2 5 8 3 s w S T W B L 2
€2-157-00295 293458 Black Eye No. 5 W. SE 28 3 3 3 2 5 -8 3.3 Ly s TW o E L1
62-071-014%2 178 Isfahan FR SE 29 3% 21 3 3 55 8 2 s 1wy M 8 W B s 1

ggld differences not significant at .05 level.

I

( 5l———nl ) £4/v/¢ s of)‘-"— a“*r"'!“lﬂ," fm ._;"' -’,;-'“G-u"tu-ch;‘ s A o)l.- J,.u.

‘ '.l'ahle 80 Agxmanio Data -~ coupeas Unifom Advanced Yield Test '~ Planted May 25, 1970 - Ministry of Agr.‘lwlmro, Ahvaz, Iran ’
(1)»; E (2) ' (3) (%) (6) (9) (10) (11) (17)_ (28) ‘;’{(22)

Accession Source Flower Plant ’ Fl. to Seeds per Seed 100 Seeds -
Number ___Number SOURCE Color geéght Stand Vigor i1st Fl. Pod co:l.or we:l@t
62-157-00296 293459 Black Eye No. T WePr 66 1 1 4o 7 v 26
62-15T-00470 642 C Princess Ann W Pr 68 1 1 %0 7 W 24
62-157-00353 293513 Giant Ramshorn W Pr 56 1 1 4 6 W 24
62-157-00347 293505 Parastoo W Pr 58 1 1 38 7 W .27
62-071-00472 2421375 Karaj 150 W Pr L7 1 1 n 8 W Ta1
62-110-00234 255765 Nigeria W Pr > 1 1 42 6 W -16. .
62-085-00065 181833 Lebanon W Pr 32 1 1 n 8 Br 13
62-0T1-10003 238 Meshed W Pr 42 1 1 ] 6 W .22
62-157-00318 293480 Calara W Pr 37 1 1 42 6 W ‘15
62-153-00057 179555 Kamran W Pr 50 1 1 5] 6 W 2%,
1D 5% 95

ov% ik
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Tgble 81 - Agronomic Data - Cowpeas ~ Uniform Advanced Yield Test =

Planted April 25, 1970 - Ministry of Agriculture, Gorgan, Iran

23)

) () ) ¥ (6) (9) (10) (11) Q7 (22)

Yiedd-
Accession Source Flower Plent Fl. to Seeds Per 100 Seeds per-:
Number Number SOURCE Color Height Stand Vigor 1st Fl. Pod Welgh~ Hectare™
62-157-00296 293459 Black Eye No. 7 W 52 1 1 55 13 24 3580. °
62-071-00472 2-42-1375  Karaj 150 w o4 1 1 57 14 20 52
62-153-00057 79555 Kamran W Pr 54 1 1 54 14 24 3o
62-071-10003 238 Meshed Y 65 1 1 55 13 22 3286
62-157-00353 293513 Giant Ramshorn W Pr 58 1 1 57 12 24 326
62-157-00470 642 C Princess Amn Y 54 2 2 53 14 18 3024
62-157-00347 293505 Parastoo W 338 i 1 sS4 14 24 2980
62-157-003168 293480 Calara Pr 38 1 i 55 15 18 2904
62-110-00234 255765 Nigeria Pr 55 1 1 sh 17 17 2654
62-085-00065 181833 Lebanon Y 7] 1 1 55 15 16 - 2562
1SD 5% 547
cvE 14

Table 82 - Agronomic Data -

((—3l, ) £177/7 . =5 gt ek plp bod psieine Sl s amplio e T o Ay L2 yar

Cowpeas - Wmtform Advamead Xfeld Tesd » Figntled May 10, 1970

Ministry of Agriculture, Rezaleh, Iran

) (2) ) ) (6) () (9) (20) (11) (17) (18) (o) (23)
Yield , .
Accession Source Flower Plant Plant Pl. to Seeds per Seed 100 Seeds per .
Number Number SOBRCE _ Color Height  Width Stand Vigor 1st Fl, Pod Color Weight Heotare
62-0%L-00472 2421375 Karaj 150 W 4o o7 1 1 83 20 W 22 2720
62-157-00470 642 C Princess Ann W 40 25 1 1 V6] 10 W 20 1860
62-157-00296 293459 Black Eye No. 7 W Pr 15 27 1 1 75 9 w 22 1820
62-110-00234 255765 Nigeria W 24 33 1 1 ™ 10 v 18 1700
62-157-00318 293480 Calara W 42 28 b 1 T4 12 W . 20 1680
62-071-10003 238 Meshed W 40 30 1 1 T4 10 W 19 1520
62-157-00353 293513 Giant Ramshorn W 39 24 1 1 80 12 W 20 15340
62-085-00065 181833 Lebanon w 39 24 1 1 83 11 Br 19 1320
€62-157-00347 293505 Parastoo W Pr iyl 23 1 1 76 12 W 20 1300
62-153-00057 179555 Kemran W 26 29 1 1 83 12 W 11 1020
ISp % 796
V% 28



“Pah16%:83 - Agronomic Data - Cowpeas - Uniform Advenced Yield Test - Flanted April 30, 1970 - ‘Ministry-of Agrioultiire, Va.ramj.n, Trens .
¢ § R )| () () o @ .- @) an ¥ (22) (23)
. E _ ) K Yield
-Accession " - Source Flower Plent, - = Seeds Per 100 Seeds . per
Fambar - ¥ Number - SOURCE Color g iEath Stand " " Vigor Pod Welght .. Hectare
W &2 n .9 22 1685
, Sy W j:,? % 5 9 21 1%
62 155D 293 W T 1 9 n 20 1
ée-og-mggg =5 L b5 4 5 9 20 111
62-157-00170 W € T 8 10 17 1056 .
62-110w002:% N 3 5 .8 <9 15 1000
62-085-00065 .- W 52 5 6 10 1y " 994
62-157-00218 - W 66 2 6 2 15 855
B 62-071-00872 w 76 8 9 8 19 800 -
[} . -
1SD 5% oL
ovE . ST
(sl BRI 5Lt ) £ 4/ 1/ 10 eSS fob o Gl st ey pashioe: plas ding i (20 U5T o pgigles Jauiamo o
Table 8 - Agrancnlo Datai~;Cowpeas - Uniforn Advanced Yield Test. -  Planted May 3, 1970 - ‘Pahlavi Untversity, Shiraz, Tran
)y (@ e (6) N (9) () @) llan ‘% (22)
Accession  Source ~ Plant Plant - _Pl. to . ‘Seeds Per
Number _Number SOURCE Height Width Stand -Vigor . ist Fl. . -: Pod
- 62-085-00065 181833 Lebanon 38 - 50° 7 1 70 n
62-071-00472 2-%2-1375  Kara) 150 o 18 7 1 7L + 8
62-157-00318 293480 Calara 42 18 7 1 64 10
62-110-00234 255765 Nigeria 42 7 7 1 64 [*]
62-071-10003 238 Meshed 39 46 7 1 ol - 8
62-157-00347 293505 Parastoo 18 48 6 1 64 8
62-157-00296 293459 Black Eye No. 7 yr 42 7 1 64 =8 .
62-153-00057 179555 Kemran . .23 L) 7 1 L 10
62-157-00470 642 C Princess Ann 42 43 5. 2 56 7
- 62-157-00353 293513 Giant Ramshorn 52 48 6 1 65 .8
- LD 5% 3
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»frayble 85- Agronomiec Data - Cowpeas - Uniform Advanced Yield Test - Planted May 17, 1970 - Tabriz 0011ege, Tabriz, Iran .
Q) - (@) ) %) (5) (6) (7) (9) (0) (11) (12) (17) (8) (19) (20) (22) (=3)
P . . -
$a o 4 Q
. Q - o N 'g
. +- [=% o1 o~ 0 g
| 5 e, b sgw s SE8E o & B B g ., &
Accession Source 5 < é & CR 5§ § ® .o .g B 3 % e B Qv £33
Number Number SOURCE B3 ARG AE AT H S RA E§ a0 & $: 8% ng
62-153-00057 179555 Turkey ~ Kamran W SE 4 25 3 3 56 155 12 Cr BK ‘L 895
62-157-C0296 293459 USA Black Eye No. 7 W E 3% 22 3 3 56 155 12 W' BK - L. 24 = 885
62-07T1-10003 238 Meshed W SE 39 2 3 2 5 150 12 W BK .. L 28 - 8ut
62-157-00353 293513 USA Giant Ramshorn W E L3 2 3 3 57 155 12 ] Br L. 24 78
62-157-00470 642 C USA Princess Ann WP E 33 16 3 &4 5 157 13 W BK :-L -25 1786
62-157-00%18 293480 USA Calara WP SE 3 15 3 3 54 156 10 W BK L 2% . 776
62-110-00234 255765 Nigeria WP SE 30 i 3 4 54 158 11 W Bk Lo 23 T
62-085-00065 181833 Lebanon w P 46 25 3 3 56 157 13 IBr Br - /M3 12 - 645
62-071-00472  2-42-1375 Karaj 150 W SE 4o 24 3 3 57 156 13 W BK . .MLT 19 585
62-157-00347 293505 USA Parastod W SE - 20 3.4 5% 155 9 W BK L 24 - 554
Yield Differences Not Significant at .C5 Level.
(ol s6210 (55U s K510 ) g q/7/8 =5 b slebe pia by! pasieine Il 28l “'t‘i‘b‘!“ﬂ s A1 ol dsar
. , NC oy ol LSl . ot
Table .86~ Agronomic Data - Cowpeas - Uniform Advanced Yield Test - Planted May 25, 1970 -~ Karaj, Iran ) . -
(1) (@) () & (5) (6) (7) (8) (9)(0) (11) (12) (13)(2%#) (15) (16) (17)(218) (19)(=20)(21) 35?3)
' 0 & 58 & R
. 2 O [ ] o~ 0 N 2
. Lo ) P N & 90 . o o= & § .
Ba e v% PR EE g u SHE 3§3§ % 8 B w0 'O', -8 ,:m"i f‘: 8.8
ouro: §3 8§ | 8% 8% 8 & .o .o83 D 8 o "B B LR
N Nemmer  SOURGCE Se 3B 53 3% 32 2 248 4835 3B BSBS R &8 & oid
62-071-00472 2-42-1375  Kara) 150 W E 34 yn 24 2 2 59 8 3 8 1Y M 7 W -BK L 1 2080.
62-157-00296 293459 Black Eye No. 7 PR E 33 35 a7 2 2 54 84 2 8 1v S 9 W BK M <1 2021
62-153-00057 179555 Kamran W SE 20 46 -20 2 2 58 8 3 8 W M 8 o ‘cr M 1 1998
62-085-00065 181833 Lebanon PR B =22 4 26 2 2 60 8 3 8 WY S 8 Br O -3 1 18%
62-157-00353 293513 Giant Ramshorn W E 4y 35 23 2 2 57 87 3 8 LY M 8 W B L 1 1868
62-071-10003 238 Meshed PR SE 33 Lo 30 2 2 59 86 2 s LY M 7 W B L 1 1801
62-110-00234 255765 Nigeria PR SE 28 33 28 2 3 55 8 3 8 Y s 8 W BK 8 2 1620
62-157-00318 293480 Calera PR SE 25 37 24 2 3 56 86 3 8 T M 9 W BK 8 2 159
62-157-00470 C 642 Princess Ann PR SE 33 35 28 2 2 54 8 3 8 Br M 6 W B M 1 1538
62-157-00347 293505 Parastoo W SE % 38 23 3 2 56 8 3 8 WY S 9 W B L 1 1426

Yield differences not significant at .05 level.
V%
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(5)

(6)

(7)
(8)
(9)
(10)
(11)

(12)
(13)

(14).

'fléeénd“forimuggpéaan" onomio .Data Tables 87 - 92

Numbers - assigned to oollection maintained by the Regional Pulse

Improvement ProJect

‘Taree diglt numbers are Tranian Ministry of Agriculture numbers,
.8ix diglt numbers refer to PI numbers from New Crops Research
Branch, CRD, ARS, U. S. Department of Agriculture, Beltsville,

Maryland, USA.

‘Indicates variety name or area of origin.

E = Erect; B = Bushy; P = Prostrate; SP = Semi-prostrate.

Plant height measured in centimeters at full plant growth

Number of plants per meter of row, based 013 1e ‘meter sample per
replication. :

PRGN

Rated 1 to 9: l = Complete Stand, 9 Poor stand.

Rated i to 9: 1= Vigorous plants, 9= Weak plants.
Days from planting to first open flower.. |

Days from planting to_first mature pod ready for.harvest.

Rated 1 to 9: 1 = Free from disease symptoms; O ='Severe disease
symptoms.,’ - .

Average number of seeds per 10 pods based on ten pods/heplioation.
Average weight (in grams) of 100 seeds.

Yield in kilogram based‘on 5m or.lOm2 plots.
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- “Pable BY- Agronomic Data - Mungbeans - Preliminary Yield Test - Planted May 31, 1970 RPIP Karaj, Iran

- (1) (2) (3) () (5) (6) (7 (8) (9 (10) (11) (12) 13) - (b
Seeds 1000 Yield

Accession Source Plant Plant Plants Pi. o Pl. to Digease Per Seeds per
Number Number S OURCE Type Height /Meter Stand Vigor 1st Fl., 1st. Mat. Rating 10 Pods Welgnt Hectare
48-071-10827 22 Darengez B 27 30 3 2 49 70 2 110 h7 2216
18-071-10062 184 Shiraz SE 33 26 2 2 y7 66 4 110 43 2200
48.071-10961 210 Sari SE 5 a7 2 1 51 70 3 110 55 2017
48_071-11167 Iran E L2 29 2 2 53 ™ 2 120 39 1842
48-071-10681 225 Isfahan SE | 39 21 2 1 56 72 2 110 4y 1832
48-157-11087 USA Berken SE n 20 2 2 sSh V6] 3 110 63 1830
48-071-10414 21€ Jiroft B 37 27 2 2 55 76 2 110 56 1767
48-071-10060 211 Nosratabad SE 39 23 1 2 55 T2 3 100 45 1723
48-071-11168 Iran SE 38 19 2 2 4o T 3 100 64 1719
48.071-10528 217 Kermanshsh SE 40 28 1 1 50 > 2 110 27 1715
48-071-10293 218 Zahedan B 31 18 1 1 56 ) 1 120 57 1703
48-071-10865 218 Zahedan B 36 20 2 1 53 Th 2 110 48 1697
48-071-10677 223 Isfahan SE 35 18 1 2 52 ™ 3 100 48 1601
18.071-10530 217 Kermanshsh SE y7 31 2 2 50 73 3 110 49 1608
48.071-10707 222 Sari B 19 26 3 2 48 65 4 110 o4 1573
48-157-11085 USA Kilgoa SE 32 21 2 2 49 69 2 120 15 1551
48-071-10288 =215 Karaj B 32 18 3 2 57 75 2 110 53 1542
48-071-10421 214 Isfehan SE 34 26 2 1 56 T4 2 110 30 1507
48-072-10913 215 Karaj SE 45 24 2 1 57 75 3 110 36 1464
18.071-10957 225 Isfahan SE 18 o7 3 2 52 T2 3 110 49 1446
48-071-10852 218 Zshedan SE 43 17 1 2 58 76 2 110 38 1423
48.071-10429 214 Isfshan SE 33 18 2 2 49 3 2 110 A 7
48.071-10808 224 Darehgaz SE 43 26 2 i 55 T2 2 110 53 1378
48.071-10829 224 Darehgaz SE 54 21 3 1 59 76 3 120 % 1354
48-069-11007 Dezful (S) Iran E 62 26 2 1 62 80 2 120 51 1151
ISD 5% 240
CcvE 10
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Tehle 83 - ‘Agronomio Data - Mumgbeans - Advanced Yield Test - Flanted April 30, 1970 - Ministry of Agricultire, Varamin, Iren = =
e ({)f‘ o w{(?-)'. 3z (5) (7) (8) (9) (a2) 3) (lh)
R L v Yield . V
Accession Source . Plant . Pl. to Seeds per 1000 Seeds - per.

Number ‘Number SOURCE Height Stand Vigor 1st Fl. 10 Pods Weight Heotare:
48-071-10926 215 KaraJ 58 2 2 51 100 50 " 20%0
48.157-11085 ML Kiloga USA 55 4 3 51 110 60 1775
48-071-10783 226 Karaj 76 > 2 52 10 50 1556
48-071-10283 215 Karaj 72 3 2 48 100 50 1510
38-071-11089 15279 Kerman %5 y 2 48 120 50 1493
48-071-10292 215 Karaj 69 2 1 51 110 60 1290
48-071-10855 218 Zahadan 65 4 2 51 100 50 1215
48-071-10757 226 Karaj 75 2 2 45 110 50 . L1173
48-071-10865 218 Zahedan 76 2 2 50 oo 60 _.1079
48-071-10810 224 Darehgaz 87 2 2 50 110 50 . ~.1060

1SD 5% . 48y

. OV 7
(Ol,,...,' ."'i{:wp\-ﬁo-ﬂ--“'-' ) €U/ 1 =5 Ak by gls Jb oSl e lin 5T o gl Gy an”
-Table 89 Agrmom:lo Data - Mlmgbeans - ‘Advanced Yield Test - FPlanted May 31, 1970 - Karaj, Iran ‘
 (1) R ;(2) -'(3),‘-5' B @ ¢ (6 (7 (8) (9) (10) (11) (12) (13) (1#)

Acoession ~ Source o . Plant Flant Plants Pl. to Pl. to Disease Seeds Per 1000 Seeds - per

Number Number "SOURCE Type Helght /Meter Stand Vigor  1st Fl. _1st Mat. Rating 10 Pods Welght - Heotan

48-071-10757 226 KaraJ SE 20 19 2 1 48 66 - 104 n ,1740

48-071-10926 215 Kara} SE 36 19 2 2 54 72 2 104 n 1704

48-071-10865 218 Zahedan E 40 24 2. 1 56 T2 2 112 59 1626

48-071-10783 226 Karaj SE 39 20 2 2 55 T2 2 112 51 1616

48-071-10855 218 " Zshedan SE 36 25 1 1- 54 T2 2 104 50 1548

48-071-11089 15279  Kerman SE 33 26 3 2 54 70 2 104 45 151

48-157-11085 ML Kiloga USA SE 33 23 2 1 59 75 2 104 55 1399

48.071.-10810 224 Darehgaz E 47 22 1 1 sl 72 3 1oh I3 1348

48-071.-102g2 215 Karaj E 48 26 2 2 57 5] 3 12 43 1303

48-07.-10283 215 Kara) E iy 21 3 1 54 T2 3 110 T 1223

1SD 5% 359

o, 4 19



- 19 =

(F2) €/7/01 . 35 2l bl iy Jlb olle anplio 2T 2 4. ol Jyun

Teble 90 - Agronomic Data - Mungbeans - Uniform Advanced Yield Test - Planted Aprdl 30, 1970, Ministry of Agriculture, Me'shed, Iran

(1) (2) ) (5) (7 (8) (9) (12) 65) B 6 1))
i . Yield
Accession Source Plant Pl. to Seeds Per 1000 3es=ds per
Number Number SOURCE Height Stand Vigor 1st Fl. 10 Pods Weight Heotare
48-157-10307 < 31287 Partow 58 1 1 53 110 60 2240
48-157-11155 906 V Usa 60 1 1 58 110 70 2009
48.157-11156 921V USA 58 1 1 53 110 70 1996
48-157-10023 31728 Beltsville, USA 59 1 1 55 90 4o 1995
48-157-11153 903 V USA 49 1 1 63 100 50 1986
48-069-10075 183136 Ghohar 28 3 2 52 110 70 1962
48.071-10282 215 Karaj 57 1 1 54 100 3% . 1958
18-033-10045 171435 China 58 1 2 52 100 40 1911
48-071-10293 218 Zahedan 55 1 1 55 90 6 1875
48-069-10104 212908 India 64 1 2 5l Q0 35 1544
" ISD 5% 257
» Ccv% 10
( o=l ) €2/7/1 -8 A, oy gl piedse Sl o Sls Hli.,_',.‘.,l.’T: 1\ olas b',_g..

Table 91 - Agronomic Data - Mungbeans - Uniform Advanced Yield Test - Planted April 30, 1970 - Ministry of Agriculture, Varamin, Iran

(1) (2) (3) (5) (7 (8) (9) (12) (13) (%)

. Yield
Acoession Source Plant Fl. to Seeds Per 1000 Seeds per
Number Number SOURCE Height Stand Vigor 1st Fl. 10 Pods Weig_ht Hectare
48.157-11155 906V U.S.A. 68 3 2 46 100 4o 1620
48-071-10293 218 Zghedan 63 2 2 50 100 (5] 1575
48-157-11153 903 V U.S.A. 58 y 3 53 100 60 1540
48-069-10104 212908 India 76 4 2 48 100 40 1520
48-071-10282 215 Kara]j 65 3 3 52 70 50 1322
48-033-10045 171435 China 87 2 2 46 110 50 1320
48.157-11156 921 V U.S.A. 105 2 2 53 100 50 1285
48-157-10023 31728 Bel tsville, U,S.A. 79 2 2 51 20 50 1265
48.157-10307 31287 Partow 123 2 2 48 119 ho 1194
48-069-10075 183136 Ghofar 47 2 2 15 o0 70 1030
Yield differendes not significant at .05 level.
g 35
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Table 92. - Agronomic Data - Mungbeans - Uniform Advanced Yield Test - FPlanted May 31, 1970, Karaj, Iran

@ @ . ®m ® ® @M ©® O @ @ @@ @
Accession Source : Plant Flant Plants 1, to Pl..to - Disease. :Seeds Per 1000 Seeds Yiéld
Number Number SOURCE ___ Type Height /Meter Stand Vigor 1stFi. 1st Mat. Rating 10 Pods ) Weight Hel;::re
48-069-10104 212908 India E >3 28 2 1 52
48-157-11156 921 V. USA SE 35 23 2 2 54 % g ]]ig E i?éﬁ
48-069-10075 183136 Ghofar B 17 22 2 1 48 66 3 110 =] 16
48-157-10307 21287  Partow E 38 23 2 2 50 69 2 110 48 1457
48-071-10282 alg Karaj SE 37 22 1 1 51 7 2 100 43 1424
48-071-10293 21 Zahedan SE 33 22 3 2 55 )8 2 110 . b9 1385
48-157-11153 903V  USA SE >4 24 3 2 53 o] 2 110 " 5R 1376
48-157-11155 906 V  USA , SE 35 19 3 2 51 6 3 110 I 1361
48-157-10023 31728  Beltsville, USA. E 38 19 2 2 52 70 2 120 52 13
48-033-10045 171435 China S - 27 17 2 3 50 6 3 100 . 48

153
Yfeld differences not significant at .05 level.
CvE o4


http:Beltsvil.le
http:48-157-13.55
http:48-157-n1.56

SOIL AND CROP MANAGEMENT

Glenn M., Horner -~ USDA/USAID
M. MoJtehedi - GOI/Plan Organization

SUMMARY

Plant Pogglatien Denaity = Orops were planted in one and two rows
on om beds at different spaoings between plants in the row., For
lentils, two yows per bed inoreased ylelds over one row at populaw
tions in excess of about 400,000 plants/ha. Maximum ylelds weve
obtained at 600,000 plants/ha for eaoh row spacing., Howsver, the
maximum yield for two rows per bed was 3,2 tons/ha oompared with
2,8 for one row.

For three other pulse orops, ylelds were not inoreased by plantina

in double rows per bed, Maximum ylelds were obtalned alt a population
density of epproximately 400,000 plants/ha for dry heans and ohigks
peas and at 200,000 for cowpeas,

Egrti;;gstiog = TFhosphoria and mino fertlilimation of dvy beans had
no signifioant effeot on grain ylelds, although the average phomphoyus
gontent of the leaves abt three stages of growth wes inoreased from
0,22 to 0,24% by the application of 150 kg P/he.

) tion = Eleven varleties of dry beans were irpigated at
in%ervais of 5, 7, and 9 daye, to teat varietal reaponse to frequenoy
of irrigation, Tour of the varieties had an average yleld deorease
of 15% for the S=day interval as ocompared with the T~day. Although
symptoms were not evident, this yleld despression suggests that these
four varieties are more susgeptible to »o0t rot., For the other
seven varieties, ylelds for the 5= and 7=day intervals were
approximately equal, Irrigating at 9=day intervals. ganerally
resulted in lower ylelds, : ' '

-6,-



vields of dry beans were malntained at higher levels by lrrigating at
short intervals (6 days) with a low level of water (5 om) at each
irrigation than by irrigating less frequently (12 days) with a higher
level (10 em). Although these two irrigation regimes required equal
quantities (60 cm) of water for the growing season, yield was
decreased by one-third as the result of irrigating less frequently.
An additional yleld reduction resulted from levels of 48 and 36 em
for the season, especially with 9- and 12-day irrigation frequencies.

Plant Population Density

Plantings were made on 50-cm beds, with one row and two rows per bed.
With two rows per bed, the rows were spaced approximately 20 cm apart.
Plants were spaced within the row so as to give a range of 7.5 to

37.5 plants per meter of row for lentils and from 5 to 25 plants per
meter of row for chickpeas, dry beans, and cowpeas. Population
densities of lentils ranged from 300,000 to 750,000 plants per hectare
for a single row per bed and from 300,000 to 1,200,000 for the double
row beds. Densities of the other crops ranged from 200,000 to 800,000
plants per hechtare. A split-plot design in five replicatlons was used.

The effects of row spacing and plant population density on grain yilelds
are given in Table 93. Closer row spacing, resulting from two rows per
50-cm bed, increased the yileld of lentils, but had no significant
effect on the yleld of chickpeas, beans, and cowpeas. In the case of
lentils, for plant population densities of 450,000 or more per hectare,
two rows per bed produced approximately one-fourth more grain than one
row per bed. This difference held for the various plant spacings
within the row. The differential response of lentils to row spacing,
in comparison with the other crops, is probably associated with

smaller size of the lentil plants.

. Maximum ylelds were obtalned at approximately 600,000 plants per
hectare for lentils, 400,000 for chickpeas and dry beans, and 200,000
for cowpeas. These data, as well as previous results, show that
reduced ylelds are generally obtained for plant population densities
that are lower than these values.

‘Fertilization

Fertilizer treatments for dry beans.oonsisted>of (1) mixing soii ,
applied fertilizer in the surface 10 cm of soil cqmpared with banding
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near the seed, (2) superphosphate applled at rates of O, 50, and 150
ke P20 per hectare, and (3) zinc sulfate applied to soil at a rate of
40 kg éino per hectare and .as follar applicatior at a 20 kg rate.
Foliar appilcations were made at pre-bloom and full bloom stages of
growth. Leaf samples collected at pre-bloom, full bloom, and post
bloom were analyzed for total, phosphorus. A split plot design in four
replications was used, with the method of fertllizer application as
the main plots, zine treatments as the sub-plots, and rates of

phosphorus as the sub-sub-plots.

Grain ylelds were not significantly affected by any of the fertiliza-
tion treatments, although phosphorus fertilization slightly increased
the phosphorus content of the bean leaves (Table 94 ). The expected
yleld response to phosphorus, based on soil analyses, was not shown.
Zine applications had no appreciable effect on phosphorus uptake or
crop yleld. Zinc deficiency symptoms were not evident.

Irrigation

Two irrigation studies with dry beans were conducted: (1) to evaluate
the response of different varieties to frequency of irrigation and (2)

to determine the effect of the combination of frequency and level of
irrigation. In the first study, 10 varietles were irrigated at
intervals of 5, 7, and 9 days. Sufficient water was applied at each
irrigation to raise the soil moisture content to field capaclity or
higher. In the second study, irrigations were made at intervals of

6, 9, and 12 days in zero-grade closed-end furrows. A specific

quantity of water was applied to each plot at each irrigation, represent-
ing 3 levels for each irrigation frequency. These levels were calculated
to equal the amount of water required to ralse the soil moisture content
to 100, 80, and 60 percent rdspectively, of the field capacity. The
quantity of water applied was measured by means of siphons set at
specific heads for specific periods of time.

Data in Table 95 show a differential response among varieties to the
frequency of irrigation. The 10 varieties were divided into two grouus,
based on the relative ylelds for the 5- and 7-day irrigation treat-
ments. The four varieties in Group I had significantly lower ylelds
when irrigated every five days, as compared with every 7 days. Yields
of the other six varieties with 5-day irrigations were equal to or
greater than those with the other treatments. These results show that
short irrigation intervals may be detrimental to crop production as
well as wasteful of water resources. Although disease symptoms were
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not evident in 1970, observations in previous years indicated that
excessive irrigation mayvresult-in-the~ooourren9e of root rot.

Dry bean ylelds were affected by the amount of water applied at each
irrigation as well as by the length of time between irrigations

(Table 96 ). The amounts of water applied at each irrigation ranged
from 3 .. for the 5-day frequency to 10 emn for 12 days. The three
levels of water application at each irrigation frequency totaled 60,
48, and 36 cm, respectively, during the T2-day irrigation season.
Based on soil moisture data, it was estimated that the 60-cm level
resulted in the soll moisture content in the root zone being raised to
field capacity at each irrigation. The other two levels approximated
80 to 60% of field capacity. At the highest level (60 cm), grain
yields were reduced by irrigating at 12-day intervals. That is, an
application of 10 em of water each 12 days was not as effective as
applications of 7.5 cm each 9 days or 5 cm each 6 days. At the inter-
mediate and low levels, ylelds were markedly reduced, especially with
9- and 12-day irrigation frequencies. These data indicate that, with
a limited supply of water, it would be advantageous to apply moderate
amounts of water at short intervals of time.
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Table 93 . =-- Influence of spacing of rows and plants within the row
on grain ylelds of pulse crops. Karaj, 1970.
Plants/m of row Yield, T/ha
Plants/ha 1 row/bed | 2 rows/bed 1 row/bed 2 rows/bed
Lentils: l/
300,000 15 7.5 2.15 b 2.27 b
450,000 22.5 -—— 2.47 ab ———
600,000 30 15 2.80 a 3.16 a
750,000 37.5 ——— 2.48 ab ————
900,000 ——— 22.5 ———- 3.15 a
1,200,000 -—— 30 ——— 3.27 a
Chickpeas:
200,000 10 5 0.77T b 0.92 a
300,000 15 —— 0.89 ab ———
400,000 20 10 0.94 ab 1.01 a
500,000 25 ———— 1.05 a -————
600,000 ———— 15 ——— 1.09 a
800,000 ———— 20 ———— 1.00 a
Dry beans:
200,000 10 5 1.98 ¢ 1.78 ¢
300,000 15 ———— 2.29 b ————
400,000 20 10 2.51 ab 2.31 b
500,000 25 ———— 2.69 a ————
600,000 -——— 15 ———— 2.45 ab
800,000 ———— 20 ———— 2.6l a
Cowpeas:
200,000 10 5 1.87 a 2,06 a
300,000 15 ————— 1.86 a -
400,000 20 10 1.96 a 2.11 a
500,000 25 ———— 1.93 a ——-
600,000 ———— 15 ———— 1.90 a
800,000 ———— 20 ——— 1.9 a

1/ Figures within a column followed by the same letter

" are not gignificantly different at the 5% level.
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mable 94, "=~ Effect of zine and phosphorus fertillzation on phosphorus
4 content of leaves and grain yleld of dry beans, Karal],

' 1970,
Fertilization Grain
. Phosphorus, Phosphorus content of leaves, % P vield
Zino-/ kg P205/ha. Pre-bloom | Full bloom | Post bloom| Mean | tons/ha
Fertilizer mixed in top 10 em of soil |
None 0 0.26 0.17 0.21 0.21] 2.01
50 0.28 0.17 0.24 0.235| 2.20
150 0.30 0.19 0.25 0.25| 1.85
Soil 0 0.24 0.15 0.22 0.20] 2.7
50 0.28 0.18 0.24 0.23]1 2.7
150 0.26 0.21 0.23 0.23| 2.16
Follar 0 0.%0 0.18 0.23 0.24| 2.05
50 0.26 0.17 0.26 0.23| 2.26
150 0.25 0.1l7 0.23 0.22| 2.29
Fertilizer banded in soil
None 0 0.30 0.18 0.20 0.22 ] 2.10
50 0.27 0.15 0.20 0.2 | 2.17
150 0.31 0.18 0.27 0.25 | 2.13
Soil 0 0.29 0.18 0.25 0.24| 2.26
50 0.29 0.20 0.27 0.25 | 2.33
150 0.29 0.19 0.26 0.25 ] 2.20
Foliar o} 0.26 0.17 0.19 0.21 | 2.16
50 0.28 0.15 0.18 0.21 | 2.21
150 0.31 0.19 0.23 0.24 | 2.08
Means:
Fertilizer mixed 0.27 0.18 0.23 0.23 | 2.17
Fertilizer banded 0.29 0.18 0.23 0.23 | 2.18
No zinc 0.29 0.17 0.23 0.23 | 2.08
Soil zine 0.28 0.19 0.24 0.24 | 2.28
Foliar zinec 0.28 0.17 0.22 0.23 | 2.18
No P205 0.27 0.17 0.22 0.22 ¢ 2.15
50 P05 0.28 0.17 0.23 0.23 | 2.26
150 9205 0.29 0.19 0.24 10.24 } 2,12

1/  Zinc as zinc sulfate applied to soll at 40 ke Zn/ha
as a foliar application at 20 kg Zn/ha.
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Table* 95*;"T"‘féh - EfPect of irrigation frequency on grain ylelds (tons/
ha) of different varieties of dry-beans;:Karaj, 1970.

Irrigation frequenoy, days
Variety .
Acces‘s’iqr’x Number ‘ 5 7 9 .
Group T T
65-0T71-00042 2.47 b Y 2.77 a 2.27 b
65-0T1-00040 2.3T b 3,10 a 2.44 v
65-071-00014 2.48 b 2.90 a 2.14 ¢
65-071-00517 2.5 b 2.80 a 2.54 b
Mean 2.4 b 2.89 a 2.35 b
Group IT
65-071-00505 2.53 a 2.56 a 2.25 b
65-071-00582 1.97 ab 2.07 a 1.91 b
65-085-00440 2.60 a 2.31 b 2.14 b
65-071~00431 2.48 o 2.43 ab 2.27 o
65-071-00566 2.11 a 2.34 a 2.1l b
65-157-00072 2.40 a 2.50 a 2.14 v
Mean 2.4% a 2.41 a 2.15 b

1/ Figures within a horizontal row followed by the
same letter are not significantly different at
the 5% level.
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Table;: 964

-- E#Réot of frequency of irrigation and the quantity of
. “wetsw spplied-at each irrigation on. yleld:of dry beans,: ¥

Kara §19’70. S

-

Irrigation
Frequeney

(days)

LT ), ¢ Water applied-(cm)

Numbe i e
OF "oy mza” |y, Bah
- Irrigations Irrigation

Season -

B et s

Grain nire [

sy Yleld
“"(tons/ha)

6

12

el :‘L

12 - 5.0 60
ho 48
3.0 36

75 | 60
6.0 48
4,0 36

10.0 €0
8.0 48
‘: 6.0 36

1,63 ag/

1.2% abo
070 de

1,57 ab

0.64 e
0.55 e

1. 15 bcd

0.57 e

0.4 e

e
\(‘( ’

Irrig%tiqn treatments were started July 9, 1970,
fol],lq'x@;,fn@j ‘two blanket irrigations. Crop was
plaired:- o ‘Cune 18, 1970. o

\,

Figuic’-"l'e"g,}.‘faiowed by the same letter are not
significantly different at the 5% level.
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" _PLANT PATHOLOGY

W. J. Kaiser, Jr. - USDA/USAID

M. Okhovat - GOI/Plan Organization

G. H. Mossshebi - GOI/Plan Organization
A. Zonuzl - GOI/Plan Organization

P. Mojahed - GOI/Plan Organization

SUMMARY

Major emphasis in pulse disease research during 1970 was focused on
diseases ocurrently reducing or potentially limiting the cultivation
of pulse crops in Iran, especially bean (Phaseolus vulgaris) and

chickpea (Cicer arietinum).

The most widespread and destructive disease of been in Iran 1s caused
by bean common mosaic virus (BCMV), an aphid-transmitted, seed-borme
disease. Studies were Initiated to determine the distribution of BCMV
in Iran, and whether strains of the virus occur in the country. Virus-
infected bean plants from farmers' fields and seeds from bazzars were
collected in many bean growlng areas. Host range studles indicate
that there are at least two and possibly more strains of BCMV in Iran.
Some isolates of BCMV infected leguminous hosts other than beans, such
as chickpea and feenugreek (Trigonella foenum-graecum).

Two isolates of B(MV, one from bean and the other from mungbean
(Phaseolus aureus), were studied in greater detail. The isolates from
been and mungbeen differed in their host ranges, especially in the bean
varieties that were infected. From electron micrographs of diseased
tissue, the virus particles were similar, both having flexuous rods
about 750 m in length.

In field inoculation studles utilizing two bean varieties and both
BCOMV 1so0lates, ylelds of Bountlful and Red Kidney beans were reduced
by 32 to 37% with the bean isolate, respectively, and by 61 to 80%
with the mungbean isolate, respectively, when infection occurred before
flowering.
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" Seed transpission of both'isolates of BOMV varied greatly. Trans-
~mission of the bean isolate in seed from Bountiful bean infected prior
to flowering was 42%, while that of the mungbean isolate was T#. .

.Ascochyta blight (_.{\_. rablel), the cause of a foliar disease of chick-
pea, 1s often a limiting faotor in the cultivation of Cicer, especlally
in areas with frequent rainfall and/or high humidity during part of the
growing secason. The effects of nutrition and environment on growth,
sporulation, and survival of isolates of the fungus from various
shlckpea growing areas of Iran have been studied in the laboratory,
greeriiouse, and field. :

The optimum temperature for growth and sporulation was usually 20°C, o
although on some agar media, maximum sporulation occurred at 10 to 15°C.
Higher temperatures reduced mycelial growth and Sporulation. The fungus -
usually ceased growing or was killed at 32 to 35 C. An agar medium
utilizing crushed chickpea seed was found to increase sporulation of
all isolatss of A. rabiel by 3 to 10 times over convential agar medila,
such as potato-dextrose agar. Light has also been found to increase
sporulation of the fungus many fold.

In nature A. rablei appears to survive in seed or plant tissue from
Infeoted chickpea. Only the imper sct (pyenidial) stage of the fungus
has been found in Iran. The imp .nee of diseased chickpea tissue in
survival of the pathogen was stuu:ed at different temperatures,
relative humidities and soil. In naturally-infested chickpea tissue,
A. rablel survived at least 80 weeks at 10-35°C, 58 weeks at 0-30%.
relative humidity, and 54 vieeks on the soil surface. The fungus lost
1ts viability rapidly at 60 to 100% relative humidity or at soil depths
of 10 to 40 em. The pathogen survived over 90 weeks in naturally
infected chickpea seed which was stored in a weather station shelter in
Southwestern Iran where summer temperatures often exceeded 50°C.

A technique has been developed for Inoculating chickpea lines to locate
sources of resistance to Ascochy_ta. blight. Chickpea selections have
been screened against Iranian isolates of A. rablei, and several,
especlally black-seeded types, were moderately to highly resistant to
the fungus' in field and greenhouse *+rials. Although 1solates of A.
rablei from Iran exhibited a wide venge of variation in colony appear- -
ence, mycelial growth, and spore production, it has not been Co
established whether races of the pathogen occur in Iran which vary. in
their pathogenicity. The effects of foliar and seed treatment L
fungleldes in disease control, particularly the newer systemic chemlcals,
are ourrently under investigation., : S ' B
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Bean (Phaseolus vulgaris)

Bean com:o: mosalc virus (BCMV) is the most important virus disease of |
bean in many areas of Iran where this orop 1s grown. The virus is
seed-borne and aphlid transmitted in nature.

To determine whether stralns of BCMV occur in Iran, bean seeds were
purchased In bazzars from different Provinges. Seeds were planted in
pasteurized soil in the greenhouse and plants which emerged with virus
symptoms were 1lnoculated on various test plants to determine the host
range of the different seed-borne virus lsolates. Percentage seed
transmission of the seed collections vai‘led greatly within and among
Provinces, ranging from 0-35% (Table 97).

There were differences in the host ranges of several isolauves and
distinet symptoms were produced by some in certain test plants. The
host range of all isolates was confined to the Legumincsae, although
some isolates infeotsd leguminous hosts other than beans, such as
chickpea and feenugreek (Trigonella foenum-graccum) (Figure 1 ).

The host ranges and other properties of two isolates of ECMV from bean
end mungbean were studied in greater detall (Table 98). These isolates
were recovered from diseased plants in the Karaj area. The mungbean
isolate (MMV) was also seed-borne in more than 35% of the seed from
some virus-infected mungbean lines. . However, in Bountiful bean s=zed
transmission of MMV was 6.6% when compared to a bean isolate (Kara])

of BOMV which was 41.6% (Tabie 99 ).

In our host range studieg, some bean varieties, like Bountiful, were
susceptible to all isolates of BCMV collected from different reglons
of Iran. Virus symptoms in Bountiful infected with most isolates of
BOWV were stunting, leaf deformation, curling or rolléng, mottling,
and poor pod set (Figures 2&3 ).

MMV produced distinct symptoms in bean and mungbean from mos+t Iranlan
1solates of BCMV studied. On the inoculated primary leaves of bean
'"Pinto U.I. 111' (Figure 4) and mungbean 'Oklahcma 12' (Figure 5),
chlorotic and reddish-brown local lesions developed, respectively. The
virus particles of MMV are long, flexuous rods, egbou:t 750 in length
(Figure6 ). Electron micrographs were prepared by Dr. F. Sskandari,
Kara] Agriocultural College.

In nature beans infected with BCMV were generally stunted and ylelds
appeared to be decreased. To determine the effects of virus infection
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on growth and ylelds, beans 'Bountiful' and 'Red Kidney' were inocula-
ted at pre-bloom and full bloom stages of plant growth with BCMV
(KaraJ) and MMV in the field. Largest yleld reductions occurred in
plants inoculated with both viruses prior to flowering., Yields of
Bountiful and Red Kidr: 7 bean were reduced by 32 to 37% with BOMV
(KaraJ), respectively, and by-61 to 80% with MMV, respectively, at
pre-bloom (Table 100). In greenhouse inoculations utilizing Bountiful
bean, ylelds were decreased by 18 to 92% by BOMV (KaraJ) and MMV,
respectively {TablelOl).

Chiokpea (Cleer arietinum)

Ascochyta blight, caused by the foliar plant pathogen A. rablei, 1s a
serious and destructive disease which can limit the ocultivation of
susceptible shickpea lines in areas with frequent rainfall and/or high
humidity during part of the growing season.

In studies designeéd to locate sources of resistance to A. rabiel,
large numbers of spores were needed in the inoculation tests. There-
fore, the effects of nutrition and environment on growth and ‘sporula-
tion of the fungus were studled. Mycelial growth of Iranian isolates
of Ascochyta occurged over a wide range of temperatures, but usually
ceased at 32 to 35 C. Optimum temperature for growth and sporulation
was gen:rally 20 C, 8lthough on some agar media, maximum sporulation
ocourred at 10 to 15 C.

Growth and spore production of isolates of the pathogen werr. observed
on different agar media. Greatest sporulation occurred on an agar
medium supplemented with 8% orushed chickpea seed meal, and was often
3 to 10 times greater than on potato-dextrose agar (Figure 7).
Continuous or alternating light and dark was found to increase
sporulation of isolates of the fungus, especilally on agar medla where
sporulation was generally sparse, such as potato-dextrose agar

(Figure 8).

In nature A. rablel survives wilthin and/or on infected seeds or plant
debris where 1t forms black pyenidia (Figure 9 ) which contain spores
(conidia). Upon wetting, spores ooze from the pyenidia and may infect
germinating seeds (Figure 10) or established chickpea plants. Oniy
the -imperfect (pycnidial) stage of the fungus has been observed in
Iran, .

Survival or Ascochyta in naturally-infected chickpea tissue has been
studied at different temperatures, relative humidities and in soil.
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The fungus survivadiat least 80 weeks at temperatures of 10-35°C,

58 weeks at 0-30% relative humidity and 54 weeks on the soil surface
(Figure 11). The pathogen lost its viability rapidly at 60 to 100%
relative humility or at soil depths of 10 to 40 em. In Ascochyta-
Infected chickpea seed and pods stored in a weather station at Safiabad,
Dezful in Khuzestgn Province (Southwestern Iran) where summer tempera-
tures exceeded 50 C, the fungus survived over 90 weeks.

Numerous chickpea lines have been screened in greenhouse inoculation
studies to Iranian isolates of A. rabiei. A special inoculation
chamber (Figure 12) has been constructed with a humidifier that main-
tains a high humidity which is required for infeotion. Several black-
seeded types were found which were moderately to highly resistant to a
combined inoculum of Iranian isolates of the fungus (Table 102, Figure
13). Most white-seecded lines were very susceptible to the pathogen.
Heavy infection often resulted in death of these lines.

Isolates of A. rabiei from Iran exhibited a wide range of variation in
colony appearance ZFigure 14), mycelial growth and spore production,
It 1s not known whether rages of the pathogen occur in Irsn which vary
in their pathogenieity to chickpea lines., Until this is determined
all inoculations are beinz done with a composite of Iranian isolates.
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“pahle 97+ == Ooourrence of bean common mosaic virus in seed purchased in
Tt bazzars from various Provinces of Iran., o
, L e NOw
e . .- Seed " ‘No. Seeds No. Emerged = Diseased . - Seed =
Source: __Provinoce Color _ Planted Seedlings ' Plants ' Transmission
Isfehan " Isfahan Red 120 -110 17 © 15.5
' Naden - Isfehan White 100 97. - .0
Yazd Isfahan Red 120 116 1l 9.5
Yazd Isfshen Pinto 120 119 5 4,2 .
Yazd Isfahan White 120 116 1 0.9"
Yazd Isfahan Pinto 120 118 1 0.8
Yazd Isfahan Mixed 120 117 5 4,3
Yazd Isfahan White 120 107 ‘- 0
Shiraz -- Fars Red 120 110 y 3.6
Ghagvin Tehran Red 1 , 113 1l 0.9
Ghazvin Tehran Mixed 120 o8 1 1.0
Ghazvin Tehran White 120 117 1 0.9
Ghazvin Tehran Red 120 119 "5 4,2
Gilan Gilan Red 120 105 2 1.9
Gilan Gilan White 120 115 —
Rasht Gilan White 120 107 - 0
Rasht Gilan White 120 108 1l 0.9
Hamadan Hamadan Pinto 120 120 1 0.8
Hamadan Hamadan White 120 118 - 0
Hamadan Hamadan White 120 119 - 0
Malayer Hamadan ‘Red 120 117 L x 35.0
SanadaJ Kurdestan Red 120 100 - 0
SanadaJ Kurdesten Red 1C0 33 .- 0
Sanada] Kurdestan Pinto 120 116 9 7.8
Sanadaj Kurdestan White ,120 103 -~
Kermanshah Kermanshahan Red 120 107 2 1.9
Kermanshah Kermanshahan White 120 106 1 0.9
Kermanshah Kermanshahan Red 120 115 8 7.0
Kermanshah Kermanshahan Red 120 114 - 0
Kermanshah Kermaenshahan Pinto 120 112 - 0
Ardabil Azarbal jan Pinto 120 116 - 0
Ardabil Azarbaijan  White 120 108 - o}
Ardabil Azarbal jan Pinto - 120 117 - 0
Khoy Azarbaljan  White 120 89 2 2.2
Khoy Azarbaljan Red 120 85 - 0
Khoy Azarbal jan Pinto 120 T 1 1.4
Khoy Azarbaijan White 120 58 - 0
Meshkin Shahr Azarbaljan Pinto 120 101 - 0
Rezalyeh Azarbaljan Red 120 113 1l 0.9
Rezalyeh Azarbaljan Pinto 120 79 - 0
Rezalyeh Azarbaljan White 120 g2 1 1.0
Sarab Azarbaljan Pinto 120 99 - 0
Sarab Azarbaljan Panto 120 113 1 0.9
Sarab Azarbaijan Pinto 120 120 - 0
Shehpour Azarbal jan White 120 3 - 0
Shahpour Azarbal jan White 120 T3 1 1.3
Tabriz Azarbail jan White 120 96 1 1.0
Tebriz Azarbaljan  Pinto 120 118 -
BoJmurd Khorasan Red 120 109 1 0.9
Bojnurd Khorasan Pinto 120 117 1 0.9
BoJnurd Khorasau White 120 106 1 0.9
BoJjnurd Khorasan White 120 113 8 T1
Mezhed Khorasan Pinto 120 119 3 2.5
Meshed Khorasan Red 120 111 9 8.1
Babol Mazandaran  White 120 - ‘115 .- 0
Babol Mazandaran Pinto 120 119 6 5.0
Gonbad Mazandaran Pinto 120 " 116 2 .7
Gonbad Mazandaran White 120 4 -
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Table 98. -- :Host range of two,isolates of bean common mosalc virug from
- | ,» —__Virus Teolates Y/
Hosts 4 : Bean bean

Amaranthaceae 2/
Gomphrena globosa L. -

‘Compositae
Zinnia elegans Jaoq. - -

Cuourbitaceae
Cuoumis sativus L. 'National Pickling' - -

Leguminosae
Cassla obtusifolia
Cassia ocoidentalis L.
Ciger arietinum)L. 'Gha'zvin' '
Glyosine max (L.) Merr. !Chippewa
Lens eso:ienta Moench 'Ghazvin'
Medicago sativa L.
Phaseolus aureus Roxb, 'Berken'
P. aureus 'Oklahoma 12!
Phaseoius lunatus L. 'Jackson Wonder!
Phaseolus vulgaris L. 'Black Valentine!
vulgaris 'Bountiful! M,
vulgaris 'Great Northern U.I., 61'
vulgaris 'Great Northern U.I. 123'
vulgaris 'Great Northern U.I. 1119!
vulgaris 'Idaho Bountiful'
vulgaris 'Pinto U,TI, 111'
vulgaris 'Pinto U,I. 114'
vulgaris 'Red Mexican U.I. 34!
vulgaris 'Red Mexican U.I, 26'
vulgaris 'Resistant Asgrow Valentine'
vulgaris 'Sanilac’
vulgaris 'Stringless Green Refugee! M,LD,St M,ILD,St
vulgaris 'Tendercrop’ -
vulgaris 'Topcrop'
P. vulgaris 'U.S. 5 Refugee!
P. vulgaris 'Wade'
Pisum sativum L. 'Rondo!’
Trigonella foenum-graecum L.
Viocla faba L. "Algerian
Vigna sinensis (Torner) Savi 'Early Ramshorn'
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Solanaceae
Datura stramonium IL.
Nicotiana glutinosa L.
N. tabacum L. '3amsun'

Hosts are listed alphabetically by family and genus.

R 3

Virus isolates from bean and mungbean were isolated from
diseased plaents growing at KaraJj, Iran.

- = Hot susceptible; LL = Looal Lesions; CLL = -Chlorotie
Local Lesions; LD = Leaf Deformation; M = Mosaio; S =
Symptomless infeotion; 8t = Stunting.

?
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Table 99. -- Transmission of two isolates of bean common mosaic virus in seed of Bountiful

No. Seeds No. Seeds No. Seedlings " %'Seed
Isolate -/ Planted Emerged Infected from Seed : Traamiuion
BOMV 140 101 4o 41.6
W 105 o1 6 66

F-v4 Bountiful bean plants were infeoted with each isolate of the vimus
in the greenhouse before plants had flowered.

b/ BMV = isolate of virus from bean, Karaj, Iran;
MMV = 1solate of virus from mungbean, Kara]j, Iran.
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Table 100, -- Effect of inoculation on yield of two bean varieties in field trials at Karal), Iran with

- two isolates of bean common mosaiec virus.

Mean per plant ]-D/ %
Bean Virus Time of No. No. Yield Becrease
Variety Isolate Infection Pods _ Seeds (&) In Yield
Bowntiful BQW Control 7.4 32.3 11.9 ——
- (noninoculated) ,
Pre-bloom 6.7 23.6 8.1 1.9
Full bloom 6.9 25.7 8.6 27.7
Bountiful MMV Control 6.2 25.6 7.7 ———
: (noninoculated)
Pre-bloom 3.6 10.2 3.0 ——
Full bloom 5.7 20.4 6.4 16.9
Red Kidney BOMV ’ Control 10.5 38.6 1%.8 ——
. (noninoculated)
Pre-bloom 11.8 25.0 9.3 37.1
| Full bloom 12.0  43.5 16.5 (+)10.3
Red Kidney MMV Control 14.0 36.0 13.5 -—
(noninoculated)
Pre-bloom 3.6 8.3 2.7 79.9
Full bloom 11.4 25.9 9.5 29.4
s/ BW = isolate of virus from bean, Karaj, Iran; MW = isolate of virus

from mungbean, Karaj, Iran.
b/  Mean per plant figures were based on U4 replications.



Table 101 ==

&

Effeot of 1nocu1at‘on of Bountiful bean in greenhouse

tests with two :lsolates of bean oommon mosa.:lo v:lrus.

Mean per Plant '-"/ '

'Virus Y, Time of IR . No. v' -ﬁo. , Yield % Deorease
Isolate Infection __Pods __ Seeds (g)  In ¥ield
Control 10.2 44,8 15.4 ———
(noninoculated)
BQV Pﬁe-bloom 10; 6 ‘I;O. 8 12,6 18.2
BCMV Full bloom 9.1 25.7 12.7 17.5
MY Pre-bloom - 25 103 3.0 80.5
MMV Full bloom | 3.2 9.0 1.3 91.6
a/  BOMV = isolate of virus from bean, KaraJ, Iran;
MWV = isolate of virus from mungbean, Karaj, Iran.
b/  Mean per plant figures were based on 3

replications.
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Table 192, =-- Reaction of white and black-seeded chickpea lines to
infection by the foliar plant pathogen, Ascochyta rablei.
Chickp Accession Disease
No.é'/ Line ?7 Source Number Ratin&g/
1 5001 Karaj 34, Iren 12-071-05456 4.0
2 5002 Karaj 3, Iran 12-071-05468 3.3
3 5003 Karaj 18, Iran 12-071-05466 3.5
4 5004 Iran 249982 12-071-05473 3.4
5 5005 Moghan 129, Iran 12-071-10016 3.5
6 5006 Moghan 129, Iran 12-071-10013 3.7
7 5007 Moghan 129, Tran 12-071-10015 3.7
8 5008 Isfahan 111, Iran 12-071-10017 3.7
9 5009 Shahpoor 162, Iran 12-071-10014 4.0
10 5010 Isfahan 11, Iran 12-071-10025 4,0
11 5011 Karaj 125, Iran 12-971-10029 3.8
12 5012 Ardabil 169, Iran 12-071-10020 3.7
13 5013 Ardabil 169, Iran 12-071-10031 3.7
14 5014 Karaj 152, Iran 12-071-10032 3.8
15 5015 Isfahan 111, Iran 12-071-10025 3.7
16 5016 Shahpoor 162, Iran 12-071-10026 3.5
17 5017 Karaj 153, Iran 12-071-10034 3.7
18 5018 Isfahan 111, Iran 12-071-10033 3.5
19 5019 Karaj 254, Iran 12-071-02089 3.5
20 5020 Darehgaz 232, Iran 12-071-02518 3.8
21 5021 Varamin 111, Iran 12-071-03%289 3.8
22 5022 Ardabil 170, Iran 12-071.-02896 k.o
23 5023 Karaj 84, Iran 12-071-01919 3.5
24 5024 Varamin 41, Iran 12-071-0%272 3.7
25 5025 Mazandaran 207, Iran 12,071-10055 3.8
26 5026 Ardabil 169, Iran 12-071-10059 3.7
27 5027 Mamaghan 168, Iran 12-071-10058 3.8
28 5028 Shahpoor 162, Iran 12-071-10057 3.7
29 5029 Torbat Hasanabad 217, Iran 12-071-10067 3.3
30 5030 FAO 13/650 12-071-10093 3.0
31 5031 Rezaiyeh, Iran 12-071-10064 3.7
32 503%2 Ahar Shah Abad, Iran 12-071-10066 3.5
33 5033% Bonab, Iran 12-071.-10065 4,0
34 5034 Iran 3.3
35 5035 Kurdestan Vieinity, Iran 3.8
36 5036 Giza, UAR 12-155-10002 3.5
37 5037 Jordan 12-079-10004 3.1
38 5038 Punjab, West Pakistan 12-113-10005 4,0
39 5039 Iran 5006 12-071-05472 3.8
40 5040 Iran 5009 12-071-05475 3.8
] 5041 Iran 5015 12-071-05465 4,0
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Table 102 (Contimed)

Y

o

Lril T Chiekpea: Acoceasion Disease
No. Line Source Number Rating
U2 BOM2 Israel CP 42 12-074-10009 3.3
‘43 5043 Israel QP 43 12-074-10012 3.5
4y 5044 Israel CP 12-074-10011 3.5
45 5045 Israel 319 12-074-10008 3.5
46  Bulgarian Israel 12-074-06628 2.5
k7 Local Ghazvin, Iren 4.0
48 6001 Ahar 174, Iran 12-071-05132 2.5
b9 6002 Ahar 174, Iran 12-071-05093 3.3
50 6003 Gharieh Gol, Iran 12-071-05436 3.8
51 6004 Iran 251514 12-071-05442 2,4
52 6005 Karaj 154, Iran 12-071-05432 2.8
53  F206 Gharieh Gol 175, Iran 12-061-05451 3.8
54 6007 Ardebil 1T4, Iren 12-071-10050 2.9
55 6008 Ardabil 171, Iran 12-071-10054 3.3
56 6009 Ardabil, Iran 12-071-04244 2.5
57 6010 Gharieh Gol 154, Iran 12-071-05301 3.1
58 6011 Ahar 174, Iran 12-071-05132 3.1
59 6012 Gharieh Gol 175, Iran 12.071-06465 3.8
60 6013 Isfahan, Iran 12-071-04287 3.2
61 6014 Israel I-13 12-074-06625 1.3
62 6015 Kermansheh 193, Iran 12-071-04509 2.6
63 6016 Isfshan 231, Iran 12-071-04432 2.5
64 6017 Gharieh Gol 154, Iran 12-071-05331 2.8
65 6018 Ahar 174, Iran 12-071-04279 3.1
66 6019 Isfahan 129, Iran 12-071-04282 2.3
67 6020 Isfahan 221,Iran 12-071-04439 3.1
68 6021 KaraJ 47, Iran 12-071-10110 3.0
69 6022 Karaj 47, Iran 12-071-10106 2.8
70 6023 Isfahan 221, Iran 12-071-10115 2.5
71 6024 Isfahan, Iran 12-071-10114 2.3
T2 6025 Isfahan, Iran 12-071-10109 3.3
73 6026 Isfehan, Iran 12-071-10107 3.3
T4 6027 Isfehan, Iran 12-071-10108 2.6
75 6028 Nishaboor, Iran 12-071-10112 2.7
76 6029 Isfahan, Iran 12-071-10113 2.5
77 6030 Kara) 153, Iran 12-071-10111 2.3
7 113 Israel 12-074-06625 1.1
&/  Chickpea Nos, 1-47 are white-seeded and lines 48-78 are

blagck-seeded.

Chickpea lines 5001-5020 and 6001-6020 were inoluded in
the 1969 and 1970 Iran Advanced Yield Trials, and lines
5021-5045 and 6021-6030 were inocluded in the 1970 Iran
Preliminary Yield Trials

Disease ratings of O-U4 are: 0 = no infection, plants
immune; 1 = light infection, plants highly resistant;

2 = medium infection, plants moderately resistant:
3 = heavy infeotion "vigh some plants killed, modef'ately

’ gusceptible: 4} = all plants killed, highly susceptible.
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Figure 1. -- Mosalo symptoms in feenugreek (Trigonella foenum-

graceum) infected with been common mosaio virus.
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Figure 2. -- Mottling, leaf deformation, and stunting are symptoms
commonly observed in Bountiful bean infected with
Iranian isolates of bean common mosaie virus - (lefb),
healthy plants, right,



Figure 3. -~ Foliar symptoms in Bountiful bean infected with a bean
isolate (top "row) and mungbean 1solate (bottom row) of
bean asonmon mosaic virus.
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Figure 4, -- Chlorotic local lesions which have developed on a primary
leaf of bean 'Pinto U.I. 111 inoculated with a mungbean
isolate of bean common mosaic virus.

- 86 -



Flgure 5. -- Reddish-brown local lesions which have formed on the
primary leaf of mungbean 'Oklahoma 12' inoculated
with a mungbean isolate of bean common mosaic virus.
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Figure 6. -~ An electron micrograph of a leaf dip preparation of
bean infected with a mungbean isolate of bean common
mosaie. virus showing virus particles which are
flexuous rods about 750 mu in length.
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Figure 7. -- Growth of an Iranian isolate of Ascoshyta rabiei on
various agar media for 16 days at 20°C in the dark.
Left to rights: Chickpea seed meal agar, 8%; potato-
dextrose agar (made with local potatoes); myeoslogical

agaer; bean pod agar; and potato-dextrose agar (Difco).
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"Effect of alternating 12-hr light - 12-hr dark (left)
and oontinuous dark (right) on growth of an Tranian
1solate of Ascochyta rablei after 18 days at 20°C on
potato-dextrose agar. Zonation occurred in alternat-

ing dark and light periods.

Figllre 8 . -
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Flgure 9. -- Black pycnidia of Ascochyta rabiel. Pycnidia contain
spores (conidia) of the fungus.
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Flgure 10. -- Infectlon of the stem and follage of a germinating
chickpea seed which had been infected with Ascochyta
rabiel.
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SURVIVAL OF _ASCOCHYTA RABIEI IN NATURALLY INFECTED CHICKPEA TISSUE

0 40

£
20

S0 DEPTH Cm,

RELATIVE HUMIDITY %

T i ares et e r et e i S Ieee LTI o

T T T T et brema e oo eevortese v ban, L e e e e eren o ev s et pa S ao e am e con
S R i R ]

rereratr et eee . O3 B Tt et e S AR AR)
e et detaT4 horoes g ot P e S S LSSttty

I s m ettt h ey ches b e eera iovapinen s su o
e e o RS I T I It

Dottt i e posoray Socs r L TN S R YTy
e L LS 823 St a St T oreo992ad e atr rrre

0 18 3 B w

13
TEMPERATURE %

10

{S¥33M) 1TvaAsns

Asooohzga rabieil in naturally infected

Survivel of

Flgure 11.

chickpea tissue at different temperatures, relative

humidities, and in soil.

-93 .



Figure 12. -- Inoculation chamber equipped with a humidifier to
maintain a high humidity which was used to screen
chickpea lines against igsolates of Ascochyta rabiei.
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Figure 13. -- Reaction of different chickpea lines inoculated at
the same time to infection by Ascochyta rabiei.
Plants varled in their reaction from highly resistant
(extreme right) to very susceptible (extreme left).
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Figure 1%, -- Variation in colony appearance and growth rate of

Iranian isolates of Ascochyta rabiel grown on

potato-dextrose agar for 18 days at 20°C in the
dark.
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ENTOMOLOGY

S. W. Wilson - USDA/USAID

J. M. Schalk - USDA/USAID

M. Esmaell - Kara]J College
Morad-Saghl - KaraJ College

G. Rassoulian - GOI/Plan Organization

K. Kamali - GOI/Plan Organization

SUMMARY

Entomological activities during 1970 were largely directed by Eng.
Rassoulian. The American Entomology position was vacant from the
departure of Mr., Wilson in May, 1970, until the arrival of Dr.
Schalk in March, 1971. Eng. Kamali departed for graduate study in
the United States in June, 1970. General supervision of the work
was given by Drs. Esmaell and Morad-Saghl of the Karaj College Pest
Control Department.

+ 4+ + +
Seed corn maggot (Hylemia cilicrura) damage to dry beans was

reduced by soil treatment with insecticides (Dieldrin and Diazinon)
and by delaying the date of planting.

Leaf miner (Tiriomyza congesta) damage to chickpeas was not signifi-
cantly affected by treatment with Diazinon and Dimethoate.

Treatments with four insecticides (DDT plus Lindane, Sevin, Supracid,
and Thiodan) were effective against bollworm (Heliothis armigera) at
Varamin and Meshed but not at Karaj.

The chemosterilant, TEPA, produced marked changes in the ovaries of
beet army worm (Spodoptera exigua), and preliminary results indicated
a marked decrease in the number of eggs and larvae produced.

Nematode control by soll treatment with Mocap (nematooide) was
effective for lentils and cowpeas at KaraJ and chickpeas at Varamin,
while Nemagon and Fumazon were ineffective at Varamin.
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Natural resistance 1is one of the safest, most practical and at the
same time most economical approach to bilolngical control. Therefore
investigations will be expanded in 1971 for finding resistant plants
to insects and nematodes. Dr. Schalk and Mr. Rassnulien will
aooperate Jointly in these studies.

Control recommendations have been updated for pests of the pulse
ecrops.

Insect Populations, 1970

Field populations were light thus making 1t difficult to obtain
differences in our trials. Light infestations were noted for the
seed corn maggot (Hylemia cilicrura), bollworm (Heliothis armigera),
and leaf miner (Liriomyza congesta). Infestatlons of thrips, aphids,
and mites were very low, making Insecticide trials impractical.




Table 102. -- Effect of date of planting and soll temperatures on |
seed corn maggot, Hylemia cilicrura, damage on dry

beans, KaraJj, Iran, 1970.

So0ll Temperature | No. of larvae Seed
Date. of 10 em. depthl_/ in 100 youngg/ % Yield
Planting (Centigrade) plant roots Damage | (tons/ha)
March 28, 1970 12.3 0 15 1.53
April 13, 1970 13.0 0 4 1,87
May 2, 1970 13.4 0 2 1.45
May 17, 1970 16.5 0 0 1.90
LSD, l% N.So 3 N.S.

1/ Soil teuperature: Average from 7 days before
to 7 duys after planting.

2/  Sampling: 100 newly emerged plants pulled
from each treatment and number of larvae
and damaged plants were counted.

Damage was significantly reduced by later plantings. This is in agree-
ment with previous work. However, no significant differences were found
for the number of larvae per seedling and seed yield. This lack of
significance was attributed to the low populations.
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Table 104, -- Effeot of soil treatment with inseoticides on damage
to dry beans by seed corn maggot Hylemia cilicrura,
Karaj, Iran, 1970.

. SN R ,;i-:lz" ‘Plants Seed Yield
Insecticide No of larvae =/ | Damaged ¥ (tons/ha)
Dieldrin 2'kg/ha | . 1 . B | 1.7
Diazinon 2 kg/ha j 0 . 0 +* | 1.58
Check 1l 35 1 1.03

1/  Data were taken from 100 newly emerged plant
roots.

++  Significant at 1% level.

Based on plants damaged, good control was obtained with Dieldrin and
Diazinon at 2 kg/ha. Seed yleld differences were not significant
because of low infestations. '
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Table 105. -- Effect of insecticides on damage by leaf miner
. - {(Liriomyza congesta) to chickpeas, 1970.

, . Damaged leaves (%),1 Seed Yield (tons/ha)
Insecticide Treatment Kara] Ghazvin KaraJ Ghazvin
Diazinon, 600 g/ha 2.7 0.3 2.48 1.80
Dimethoate, 400 g/ha 2.4 0.1 1.54 1.85
Check 2.2 0.1l 2.76 1.26

No significant difference

1/ Samplings Leaves from 400 plants from each treat-
ment were examined,

No control of leaf miner was obtained at Karaj and Ghazvin., Again, low
infestations were the primary cause for these nensignificant data.
Further testing is needed to determine an effective control for this
pest.
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Table 106. =-- Effeot of inseoticides on damage by bollworm
(Heliothis armigera) to chickpeas, 1970.

Insecticide Treatment| Kara] | Varamin Meshed Kaféj; Vhramin~g/ Meshed
DDT (2000 &/ha) el B DS e 1.73
DDT & Lindane 0.5 1.4 |05 | 1.9 0.60 1.67
(1500 + 450 g/ha) 8 |
Sevin (1500 g/ha) 0.1 0.2 0.0 2.23 0.7h 1.70
Supracid (600 g/ha) 0.0 1.6 1.4 2.64 | 0.68 2.02
Thiodan (700 g/ha) 0.1 3.2 0.0 2.01 0.47 1.93
Check ‘ 0.8 2.2 5.3 2;64 0.42 1.83
LSD 1% N.S. | 0.7 2.3 N.S. | N.s. N.S.

1/ Sampling: 400 pods from each treatment were examined
for damage.

g/ Generally low yleld caused by lack of sufficlent
irrigation.

Insect populations were low making it difficult to obtain maximum
differences between treatments. However, low damage ratings were
obtained for all the materials tested in Meshed. DDT and Lindane and
Sevin, tested at Varamin, were also effective in reducing damage. Seed
yields were not significant. Pulse straw used for animal fodder should
be treated with Sevin whenever possible because of it's nonpersistance
in animal tissue.
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Table 107. =-- Effect of TEPA chemosterilant on heet army worm
g Spodoptera exigua.

Dosage ; Number ofg/ Unhatched - Number
of TEPA : eggs eggs % of larvae
25/1000 140 ++ 60 ++ ‘96 ++
25/1000 300 ++ 8L ++ 10 +
50,/1000 1420 ++ 87 ++ 21 ++
50/1000 1765 ++ 98 ++ 22 ++
Check 3745 13 945
Check 5270 16 8ul

1/ 4 ml of TEPA in 10% sucrose solution for 24 hours

feeding at concentrations given.
2/ Eggs produced by 5 male and 5 female adults.
++ Significant at 1% level.

H

All treatments with TEPA reduced egg viability. '
doubled (from 25 to 50/1000) increased egg laying resulted. However,
the viability of the eggs with the lncreased dosages decreased.
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When dosages were



Figure 15, -- The effects of TEPA on the ovaries and oocytes ..
the beet army worm. TEPA caused atrophy of the
oocytes and hypertrophy of the nutritive cells.,
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Figure 16. -- The normal condition of the ovaries and ooeytes in
the beet army worm not treated with TEPA.

Because of the extreme toxieity of chemosterilents its use for insect
control in agriculture should be limited. A practical solution would
be to utilize some insect attractant or hormone with the chemosteri-

lent. This procedure would obtain maximum results with minimum usage
of the toxie substance.
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Table 108, -- Effeoct of time of application to soil of Moocap
nematocide on root-knot nematodes, KaraJj, Iran,

2

1970.

Number of nematodes in 2.5 g of roots

Time of -
Application Lentil Cowpea Eggplant Tomato
15 days before

planting 1+ 10 + 6 ++ 3+
At planting 12 + 26 + 35 60 +
Check 651 880 220 - 640

+ Significant at 5% level.

++ Significant at 1% level.

Mocap pre-planting treatment and treatment at planting time were
almost equally effective in the control of root-knot nematodes.
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Table 109, -- Effect of rate of application of Mocap nematocide
on root-knot nematodes, Varamin, Iran, 1970.

Number of nematodes in 2.5 g of roots
Application
Rates Beans Chickpeas
50 ppm 72 98
100 ppm 35 34
360 ppm 10 . 14
Check ' 54 190
13D, )% N.S. 79

All treatment rates were effective in chickpeas for the control of
root-knot nematodes. No effective control was obtalned in beans.
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Table 110. -- Effect of nematocides on root-knot nematodes,
Varamin, Iran, 1970.

‘ s ﬁﬁ‘ngaged plants, percent
Treatfnent‘y\, -|..Bean .:| . Mungbean | . Cowpea | Eggplant
Nemagon, 7 g/m 2 19 12 14 -
Fumazon, 7 g&/m 2 20 13 19 5
Check 16 17 27 10

No significant difference.

l/ Nematocides were applied to the soil before

planting.

The materials tested did not control root-knot nematodes in these

erops. Apparently,

effective control.

infestations were too low to express an
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Control recommendations for 1971.

Crop Pest Pesticide Rate Remarks
Chickpea | Bollworm Superacide 600 g/ha
Sevin 2 kg/ha
Thiodan 1 kg/ha
Aphids Diazinon 600 g/ha
Malathion 1 kg/ha _
Dimethoate | 500/ha Do not feed treated
plants to livestock
Leaf miner Supracide 600 g/ha
Diazinon 600 g/ha
Seed corn
maggot Diazinon 2 kg/ha Soil treatment
Cowpea Bean butterfly| Dimethoate 500 g/ha
Sevin 2 kg/ha
Diazinon 600 g/ha
Supracid 600 g/ha
Cowpea weevil | Diazinon 600 g/ha
Beet army worm | Sevin 2 kg/ha
Supracid 600 g/ha
Dry beans| Mites Thiodan 500 g/ha o not feed
Kelthane 1 kg/ha treated plants to
Morocide 500 g/ha 1ivestock
Lentils Thrips Malathion 1 kg/ha
Diazinon 500 g/ha
Lentil weevil Diazinon 500 g/ha
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Crop Pest Pesticide Rate Remarks
Mungbean | Beet army T
worm Sevin - 2 ka/ha
Supracid 600 g/ha
Mites  Thiodan 500 g/ha | Do not feed
Kelthane 1 kg/ha | treated plants to
‘Morooide 500 g/ha | 1ivestock
Aphids Diazinon 600 g/ha
Malathion 1 kg/ha ~
Dimethoate 580 g/ha |Do not feed
treated plants to
livestock
Pulses Root-knot o
nematodes Fumazon 6 g/m 2
Nemagon 6 g/m =
Mocap T &/m
Storage Cowpea
Pests Weevil
Lentil Methyl 3
Weevil btomide 453 g/3%m





