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Striga research In sorghum at ICRISAT Ceater

2 3 4
P.K. Yaldya , B. Raghaveander , and S$.2Z. Mukurw

ABSTRACT

Informetion on current progress In refinement of screening techniques,
ldentification of resistant germpiasm and breeding iines, and crop loss
assessment due to Striga attack Is presented. A new (ab-cum-pot stes| mesh
roll technique which permits interaction of stimuients with sofl was
deveioped and found effective In differentiating the low= from high=
stimilent producling sorghum !Iines. The results correlated wel! wlth the
results from fleld screening in breeding i(ines for Striga resistance, In
the Striga-sick plot, significant increase in Striga Incldence was achieved
using an Improved package of practices. An annua! grain yleld loss due to
Striga of 53000 tons has been estimated in hybrid production in india, and
at ICRISAT Center gralin yleld losses of up to 4® have been recorded.
Resistant germplasm and breeding |ines Identifled at ICRISAT Center have
been {Isted, Future resesrch should emphaslze development of single plant
selection procedures in early-segregating generstions, and expioitation of

mechanisms of Striga res!stance other than |ow-stimulant production.

1. ICRISAT Conference Paper No. 488.

(2) Sorghum Breeder, and (3) Research Associste, Cereals Program, [CRISAT,
Patancheru, Andhra Pradesh 502 324, Indla, .

(4) Sorghum Breeder, ICRISAT, C/o0. OAU/STRC, JP 31 SAFGRAD, P.0. Box 30786,
Nairobl, Kenya (formerly Principal Sorghum Breeder. Ceresls Program,
ICRISAT, Patancheru, Andhra Pradesh 502 324, Indla.
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The peresitic weed Sn;m.('hlh tloversd. Striga asiatica L. Kuntze) I
recognized as mejor probiem on sorghum in parts of Africe and Indla (ICSU,
1984). A dreeding program to deveiop Striga-resistant varietles, Initisted
In 1975 at ICRISAT Center, has resuited In & number of resistant varleties
(ICRISAT, 1981 +o0 1988). These varlieties have aiready entered various
netional and Internstional sorghum breeding programs. Some of these
verieties have also been reported resistant to S. asiatica end 5. fochsall
found [n parts of southern Africe (ICRISAT, 1988)., Work unt!l 1983 has
been reported at Striga workshops held at Ouagedougou (n 1981, and st Dekar
In 1983 (Vasudeve Rac et al, 1983, and Vasudeva Rso 1985a), The (ater
research at ICRISAT Center has been pursusnt on some of the recommendstions
of these workshops to refine screening techniques, develop reilable Striga-
sick flelds, and assess crop losses, [n addition to Identifying of

resistant genetic material. The progress made is described In this paper.

SCREENING TECHNIQUE

Screening, both In Isboratory and in the fleld, has been found useful to
ldent|fy Striga resistance [n sorghum. However, the existing |aboratory

screening (double-pot technique) |s reported to have poor correistion with
fleld results (Yasudeva Rao ¢t al. 1983), The fleld screening suffers from

leck of uniform and reliable levels of Striga Infestation,
Stesl Mesh Rotl Technique

Lasboratory conditions often affect the results because environmental
conditions are different from the field whereas the conditions In pot

technique are considered cioser to the fle!d. To compisment the advantages
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of laboratory and pot conditions, a lsboratory-cus—pot steel mesh roli
technique has been deveioped at ICRISAT Center. The technique uses double
tiiter paper. enciosing preconditionsd Striga seeds, sandwiched in glass
tiber fliter paper discs rolled In a steel mesh, This stes! mesh rol! |Is
kept in a 11) mixture of sand snd clay soll, tilled In a 12.5 cm dlameter
plastic growers pot, wherein the test genctype is grown. The pots are
saintained in the amblient environmental cond!tlons and watered reguiarly,
Two weaks after seed!ing emergence, the steel mesh rol| Is removed from the
pot. The sandwiches of glass tiber fliter paper discs are caretully opened
In the laboratory, and the percent germinated Striga !s calculated, using s

microscope,

The technique has been tested over a series of monthly experiments in
1986/87 and 1987/88 at ICRISAT Center. In each experiment, five sorghum
cultivar treatments, comprising of two fleld-susceptibie, high-stimuient
producing cultivars, CSH 1 and Swarna; two fleld-resistant, jow-stimuiant
producing cultivars, 55% and Framida; and a fleld-resistant, high-stimuient
producing cultivar, N 13, were compared slong with & control (without
sorghum seeds) treatment. Each treatment was represented by 24 pots so
that four pots were avallable for each observation at 6, 8, 10, 12, 14, and
16 days af*;r seed| {ng emergence. The experiment was conducted In a
randomized complete block design with four replications, and the data
computed using factorisl analysis. Significant difterences were observed
among the high- and low-stimutant producing cultivars in both 1986/87 and
1987/88 (Table 1). The percent Striga germination was lower in 1987/88
than In 1986/87, but dld not affect the differences among the cuitivers,
The resuits further Indiceted that about 14 days of host seedling growth

after emergence (Fig. 1), and the months of June to November, both favored
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the ditterentistion of low= from high-stimuiant cultivars (Fig. 2). Thus,
the highestimilent producing cultivars (CSH 1, Swarna, and N 13) could be

ditferentiated from low-stimuient producing cultivers (555 and Framida).

Correlation coetficlents were caiculated to see It thers was any
improvement In correspondence of screening resuits between steel mesh roil
technique (SMR) and the double-pot technique (DPT) to that of the fleld
technique (FLD) (Table 2), Two sets, one of breeding Iines and another of
germplasm |lines, were screened, using the stee! mesh roil technique, the
doub|le~pot technique, and the field technique. The Striga reaction in the
fleld was obtalned using the observation nursery stage of the three-stage
testing procedure (Vasudeve Rao, 1985b). For breeding Iines, a signlficant
correlation coetficlent was obtained for results between SMR and FLD and
between SMR and DPT, On the other hand, for germplasm |ines, +he
correlation coefficient between SMR and FLD alone was significant,
However, the correfation coefflicients between the results of OPT and FLD
were nonslignificant for both breeding and germpiasm |ines. The correlation
of screening results from SMR to that of FLO had Improved, perhaps because
the host=root exudates stimulated the Strigs seed germination In SMR atter
interaction with the soil medium, whereas no such opportunity

existed In DPT,

Development of Sirlga-sick Plot

Although guidelInes usefu! to develop Striga-sick field have been [isted
esrlier (Yasudeva Reo, 1985b), these were supplemented by providing factors
known to favor Striga Incidence, and & field study done, The cuitural

practices examined, are:
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1. Use of a low fertliity fleid with good surface dralnage.

2. Least tiilage operations, prefersbly rotoveting soll to a depth of
10=-15 cm only.

3. Unitormly distribute at least 1-year old S, aslatics seeds, ¢ 1.9 Ky
hl.‘. In the fleid sdout 3 months before sowing the host crop.

4. Leaving the field faliow untli sowing ot the host crop.

5. Presowing Irrigation {perfo-system), such that the fieid remains wet
continuousiy for 10-12 deys prior to sowling,

6. Immedlately after, sow the host crop (sorghum) on ridges, 0.6 m apart,
about ! month ahead of the normal planting time In the rainy season.

7. No fertlillizer appllication,

8. Thinning operstions completed within 10 days, and weeding within 25
days, after sead!Ing emergence,

9. Avold Intercultivation and other machinery operations In the (ater crop

s$eason.

The fleld study was conducted durling rainy seasons 1985, 1986, and
1987. During 1985, the fleld was managed following standard culturasl
prectices wlth the natural Striga seed Infestation In sofl. In 1986 and
1987, It was managed following the practices |isted sbove. The fleld was
sown on 22 May In 1986 and on 15 May In 1987, using & Siriga susceptible
sorghum hybrid CSH 1, In d-row plots of 2.25 m row length and 0.6 m row=-to-
row spacing, with 0.75 m aileyways. The numbers of emerged Striga plants
(Striga count) per plot were recorded. Striga incldence Incressed as was
evident from the Strigm count In 1985 to 1987 (Table 3). The frequency
distribution of number of plots revealed that in 1986 fewer plots wvere
without Striga than in 1985, and in 1987 no plot was without Siriga; the

{nfestation level per plot had aiso Incressed (Fig. 33, This was siso
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Indicated by the expression of host-plant symptoms such as stunted growth,
leaf wliting, delsysd flowering, reduced plant helight, end loss In grala
yleid. in the portion of the fleld wvhere Striga seed was not Infested,
however, CSH 1 had no Striga snd/or stress symptoms. Thus, the package of
prectices studled did result In regular Increased levels of Strigs

infestation In the tleld,

IDENTIF ICATION OF RESISTANCE

At ICRISAT Center, the sorghum germpiasm collection has been scresned to
{dentity sources of resistance, and some of these sources utlllzed In the

development of Strlga-resistant breeding |ines.

Resistant source tines. To date, 15057 sorghum |ines have been screenad by
the doubie~pot technique, and 672 fow-stimuiant producing !ines ldent!fled.
These |lnes were tested In the Striga-sick fleld across locations, and 80
iInes were found to be resistant (Table 4), Among these and other fileid~
resistant {lnes, based on resistance mechanism other +than low-stimuiant
production, which entered the parentage in the crossing program, were; IS
2221, 1S 4202, 1S 5106, 15 5218, IS 7471, 15 9830, 1S 9985, 1§ 18475 (555),
1S 8744 (Framida), 1S 18331 (N 13), IS 18339 (NJ 1515), and IS 18520
(Serena), However, IS 18475 and IS 8744 were the parents in many of the

advance breeding |ines.

Breeding approech. Encouraging results were obtained from the modifled
pedigree breeding progrem, by expiolting the resistant source parents In a
rangs of crosses, Consliderable number of potentisl resistance~breeding
material was generated. The eariy-segregating generations (F and F )

2 3
usually were grown ln a Striga-infested fleld, and single plants selected
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for thelr desirable agronomic traits and normal growth. Because of
difticuities In sssessing Striga resistance on en individval plant basls
{for reasons Ilmpliclt In the underground nature of Striga etteck),
selection was based on progenies In the iater gensrations., Progenies
exhibiting lower Striga count were identifled, and Individua! plants within
the selected progenies were seiected with desirable agronomic tralts and no
Striga atteck symptoms. These selected plants were bulked to form & new
progeny for further testing. The magnitude of genetic gain from such
selection was certalnly low, but not discouraging. I|n view of this, the
approach has been not to reject too many progenies In the early
generstions, which were tested over locations where Siriga appearance had
been more !lkely durling most years. The entry was selected in the fleld,
when the  Striga count (emerged Striga piants/piot on the susceptibie
checks was high enough to effect piant symptoms on the host plant, such as
stunted growth, deiayed flowering, and reduced grain yleid. Additfonally,
the entry should support less than Y0R Striga count of the adjacent check
in all the repllications across locations (Vasudeva Rso, 1985b). Striga
counts, supplemented by host plant symptoms including yleld loss estimates,

were successfully used ln advancing the lines In multilocation trials.

Resistent breeding Ilnes. Etforts were made to Incorporate Siriga
resistance {nto an agronomically elfte background. Forty-eight breeding
lines with Striga resistance, In relatively acceptable and exploitable
genetic background, were developed until 1987 (Table 5). The |ines were
repeatediy tested In the laboratory and in avaliabie sick-fieid conditions,
across locations and were observed to support fewer Striga plants then the
susceptible check (CSH 1, Swarna). The |ines worthy of considerable use In

the breeding program are 1CSY 114, ICSY 115, 1CSY 145, ICSY 146, ICSV 153,
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ICSY 193, ICSY 421, ICSY 653, ICSY 676, and ICSV 677.  ICSY 145 has been
aiready recommended for cultivation in the Striga-endemic areas of Indla In
1987 ond saccepted for registration In Crop Sclence (Vasudeve Rao and

Yaidya et al., In press).

CROP LOSS ASSESSMENT

Crop yleld losses have been known In sorghum, wherever the fields were
plagued by Striga spp. to the extent that farmers even abandon growlng of
sorghum for severa! yesrs, More seriousiy, Striga !s contlnually Invading
areas that had not been previously intested. There have been reports on
yleld loss estimates, based on area and production statistics, of the
ecologlcal zones where cereal production may be seriously reduced by
Striga. However, specific experiments have not been conducted to determine
these yield loss estimates. Using the multilocational Striga friels deta
trom 1981 to 1983, crop yle!d losses In India were estimated by the
regresslion approach on CSH 1, @& Striga susceptible sorghum hybrid,
Assuming a loss of 108 In the sorghum hybrid crop due to Sirliga, losses of
about 53000 tons of sorghum graln yleid, worth about 4.9 miilion US
dol lars, had been predicted (Vasudeve Rao et al., in press), In another
comparative study on CSH 1, under Striga-intested end non-Infested fleld
conditions [(n 1987, grain yleld reduced by 4% in +the §triga-Infested

condition (ICRISAT, 1988),

FUTURE NEEDS IN BREED NG RESEARCH

Though worksble screening techniques to identify Striga-resistant |ines
have been developed, breeders sti!| need a method to plck up resistant

single piants In the eariy-segregating generations to do the seiection more
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precisely. The imsproved, Striga-resistant bresding ilines are based on the
low-stimuiant production mechanism of resistance. Also, the evsiladie
potential In Striga-resistant breeding materiai Is the resuit of segregants
from low-stimulant Iinto high=stimuiant iines or low=stimuiant into lowe
stimilant |ines, But the level of resistance achlevable through such
crosses, by (tself, may not be enough, Oirected efforts ars needed to find
exploitable source {ines with other mechanisms of resistance. The Indlrect
approach to combine genes tor dlfferent mechanisms of resistance Infto a
common background may be to constitute a population, lavoiving diverse
sources and Improved resistant |ines, using standard random mating
procedures. Later, the recurrent selsction procedure may be employed to
recomd Ine qné reconstitute the progressive cycles and extract stable
Striga-resistant der|vatives. More studies on genetics of resistance may
further help In reorienting the breeding methodology for Striga resistance.
To clrcumvent the [ncreasing need for higher grain yleids, efforts may be

Inltlated slsc to develop Sfriga-resistant hybrids,
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Teble 1. Mean percent Striga germination on susceptible and reslsteat

sorghum cultivars ot different stages of host seediing growth aftes
omargence,
—
Host seediing age (days)
Year Months  Cultlvar 6 8 10 12 14 16 Megs
1986/87 Jun=Nov  CSH 1 %2.5 86.9 833 842 82.8 80.7 78,%
Swarne 48,1 78,6 845 79.2 164 B80.0 4.8
N1} 43,9 71,8 859 79.0 79.8 719.% 73.;
555 14 13 0.8 1 1) 1% B N
Framide t.9 07 0.8 1.3 1.2 1,7 1,
Control 0.0 03 02 00 0.0 03 04
Mean 24.5 39.9 42,9 40.8 40.2 40.6
SED of means
Cultivars 11.04
Host age +1.04
Cuitivar +2.5%
x host age
Cvs 19
Dec-May CSH ! 2.4 2.3 159 12,2 20,2 28,4 13
Swarna 2.3 9.8 231 285 2.3 .6 17,
N 13 3,1 16,4 14,8 23,2 157 15,8 14,8
555 0.0 0.2 0.2 2.4 1.2 2.0 1.0
Framida 0.1 0% 0.0 0.3 0.6 0.3 0.3
Control 0.0 0.1 0.0 0.t 0.1 0.1 0.0
Mean 1.3 4.9 9.0 111 9.8 1.4
SED of means
Cultivars +1.2%
Host age  11.2!
Cultiver  £2.96
x host age
cvs 106
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isble 1 {contd.)

Host seediing age (C:,s)

Year Months Cultiver 6 ) 10 12 14 16 Mean

1987/88 June=Nov (CSH | 16,4 28.3 36.0 37.0 %.7 53.8 3.0
Swarna 13.4 32.86 38.4 33,3 %.7 62.9 9.6
N 13 11.3 23,3 351 47.2 49.4 %6.5 36.8
555 0.4 0.2 0.5 4.0 0.4 0.4 1.0
Fremlda 0.7 0.3 0.9 0.0 0.2 0.5 0.4
Controt 6.2 0.2 0.0 0.0 0.0 0.0 0.0
Mean 7.1 142 18 20.2 26,4 29,0
SED of means

Cultivars 10.87
Host age 10.87
Cuttlvar 2.2

x host age

Ccvs 41

Dec-Feb  CSH 1 0.0 20.2 27.0 37.0 43,4 43,2 28.%
Swarna 0.0 17.6 29.3 38.%5 4%.9 47.% 30.4
N3 .9 18.9 48.3 44,2 46,0 49.5 35.8
555 0.' 0.3 0.4 0.5 0.6 0.5% 0.4
Framida 0.0 0.0 0.4 0.4 0.5 0.3 0.3
Controil 0.0 0.0 0.0 0.3 0.2 0.0 [V
Mean 1.0 9.5 7.6 20.t 23,7 23.4
SED of means

Cultlvars 1.9
Host age 1.9

Cultivar 44,68
x host sge

cvs 66
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Tebie 2. Correlation coefticient smong the screening techniques.

Lines
Genetic material tested DPT and FLD SMR and FLD DPT and SMR
Germplasm material 12 0.09 0,440 0.4
Breeding materiai 20 0.7 0.69%» 0.45¢

DPT = Doubie-pot technique; FLD = Fleld technique; SMR = Stee! mesh
rol| technique; * Significant at p < 0.05; #** Significant at p <
0.01.
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dtciga count 1
Cultural voreusmasonssnes
Tor  prcticn oan Ramge
1985 Standard 13,46 0-103
1986 Rocommended R =480
1987 Recomended 2%.67 21887
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Teble 4. Striga-resistent gerspiesa |ines,)

Time to Plant

Taxonom!c fiowar  helght Piant Grain

S.No, IS No. Origin classification (days) (cm) color color

1 2221 USA Gulnea=kaf ir &6 130 Ten white
2 2261 Syden KatIrecoudetum 354 220 Plgmented "

3 2643 India Durra &7 180  Ten .

4 3366 USA Bicolor 87 180 " L]

5 3675 USA Kat \r-durrs 61 220 " "

6 4270 Indla Durra 60 150 . "

? 415 Indla Durra 63 140 . "

8 4419 indla Durra 60 100 " Yol low
9 4969 Indla Durra %7 20 " wWhite
10 833 indle Guinse~coaudatum 56 200 . Brown
H 6041 Indla Durra-bicolor 47 210 " Redd | sh

brown

12 6723 Burkina Faso Durra-caudatum 60 260 " "

13 7013 Sudan Caudatum=bicolor 60 220 Tan White
14 7079 Sudan Guinea-caudstum %0 150  Pigmented Brown
15 7091 C. Africa Caudatum %6 280 " "

16 7329 Nigeria Durra=-caudatum 67 200 Ten white
17 1334 Nigerla Ourra-caudatum 57 170 " "

18 7343 Niger!ls Durre=cavdatum 56 180 Pigmented "

19 7436 Nigeria Guinea-blicolor 56 200 Tan "

20 74 Nigeria Guinea 61 250 " Straw
21 7730 Nigerls Gulnes 68 270 Pligmented White
22 7732 Nigerla Gulnea-bicolor 61 270 " "
23 7734 Nigeria Gulnea 50 220 " "
24 7173 Nigeria Gu lnea 67 250 " "
25 8 Nigeria Gulnea 57 230 n "
26 8222 Uganda Caudatum=blicotor &1 260 Tan Purple
27 855 Chad Caudatum 55 140 Pigmented Brown
28 850 Chad Caudatum 60 100 " "
29 8563 Chad Caudatum 57 180 " Light

brown

30 8744 S. Africa Caudatum 5 155 " Red
3 8785 Kenys Caudatum 56 140 " Brown
32 9569 S, Africe Caudatum 56 160 " Red
33 9830 Sudan Caudetum 50 190 " white
3 9832 Sudan Caudatum 56 190 . Red
35 9934 Sudan Caudetum 55 190 " White
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' | Ties to Plant

axonomic fiower height Plant Graln

S.No. IS No. Orlgin classitication (days) (cug color color

36 9985 Sudan Ourra bi ) 18 ” )

»n 10107 Burkinas Faso Gulnea-caudstus 60 263 . ;:d =

38 10139 Burkina Faso Caudatumebicolor 60 250 " Grey

39 10158 BurkIna Faso Gulnea 58 2%0 Ten White

40 10162  Burklne Feso Gulnea 58 250 . .

41 10187  Burkina Faso Gulnea-caudatum 60 250 Pigmented Red

42 10234  C. Africe  Gulnes-caudatum %7 140 ® .

43 10306  USA Durra~caudatum %6 100 " White

M 10319 Niger!a Gu Inea-durra 6! 110 Tan "

9 10336  Nlgerla Durre-caudatum 61 130 Pigmented Yellow

46 10529  USA Kaf Ir-caudatum 60 85 " white

4 10699  Nigerla Durra-caudetum 61 120 " Yol low

48 10700  Nigeria Gulnes 60 220 Tan white

59 10726  USA Gulnea 3] 240 " "

30 10775 . Chad Gulnes %6 200  Pigmented "

51 10776  Ched Guinea-caudatum 61 230 Tan "

52 10778 Chad Caudatum 60 240 " "

53 10833 Chad Guinea 56 230 " "

54 10834  Chad Gulnes 56 260 Pigmented Light red

55 10835  Chad Gulnea 57 200 Tan Grey

56 10836 Chad Gulnea-caudatum 61 240 " Chatky
white

57 10838 Chad Guinea-bicolor 57 260 " White

58 10839 Chad Gulinee~bicolor 55 200 Plgmented "

59 10869 Australls Gu inea 54 210 n Light red

60 10875 Nigeria Gulnea 56 230 " White

61 10883  Nigerla Gulnea-caudatum 61 260 " Brown

62 10921 USA Durra~caudatum 61 80 " White

63 10922 USA Durra-caudatum 57 100 Ton Chatky

64 10927  USA Durra-caudatum 36 B0  Pigmented "

65 10931 USA Durra-caudatum 58 105 " White

66 10932 USA Durra-caudatum 59 110 " "

67 10933 USA Durra-caudstum 56 80 . "

68 10934 USA Durra-caudatum 6} 130 Ten "

69 12605 Nigeria Durra-bicotor 57 230 " i

70 14844 Cameroun Caudatum 57 210 " Straw

n 15823 Cameroun Caudatum 55 200 Pigmented Light re’

12 15867 Cameroun Gulnea-csudatum 56 230 " White

73 16003 Cameroun Gu Inea=b fcolor 58 230 Tan "

kL 16127 Comeroun Guines-dicolor &0 250  Pigmented "

75 16184 Cameroun Caudatum 56 190 . L;ghf

rown
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Time to Plant

Texonomic tiower helight Plant Sralin
S.No. IS No. Origin classification (days) (cwm) cojor color
75 16185 Cameroun Coudatum 5% 190 . Recdlsh

brown

7 16437  Cameroun Caudatum 63 180 " .
78 16661  Comeroun Gulnes 60 240 . Light re’
19 18475  Indle Durre 62 110 Ton Straw
80 18717  Indla .- 78 170 " Stram

1. Lines which showed emerged Striga count as < 10K of the adjacent susceptibi’
check at the avallable level of Striga Infestation [n fleld,




Tabie 3. Striga-resistent breeding I1nes.

1

2

3

4 Time to 5%  Plant

5 tiowering height

g S.No. ICSY no. Pedigree (deys) {cm)

8 1. ICSy 113 (148 x 5%5)=1=2 64 129
9 2. 114 [SRN 4841 x (WABC x P 3)=3}=7-3 68 9
10 3. 115 (555 x 168)=19=2=7 6% 134
11 4, 145 (55% x 168)=1=1 66 250
12 5. 146 (555 x 168)=16 %9 156
13 6. 147 (555 x GPR 168)-23=2-2-3-2 64 143
14 7. 152 (N 13 x 2691=5<2 67 238
15 8. 193 (555 x GPR 168)-23-1-2 70 23
16 9. 169 (Framida x 3691)=1-1-3 76 140
17 10, in (148 x Framida)-36-2 74 15%
18 1 172 (555 x Awash 1050)=2-2=-1 8% 134
19 12 173 (SRN 4841 x SPY 104)=17-1 64 230
20 13 19 (20/75)=1wtele2=1 6% 200
21 14 192 (Framlds x 148)«21e2«1adx! 65 150
22 15. 193 {148 x Framida)«39-2-4=1-2=1 66 183
23 16, 418 (148 x 555)m=1a2e21 65 16%
24 17 419 (148 x 555)=Buik=1 &7 110
25 18 420 (148 x 555)~Buik-4-1-3 68 16%
26 19 421 {148 x 555)-Bulk=1=1=1 68 160
27 20 422 (20/78)=1-1-3-2-2 62 130
28 20 423 (Framida x 15 3691)-1-2-1 73 140
29 22 424 (Framida x 15 3691)=9~1-3-4-3 n 190
30 23, 655 (20/75)=1=1=5=1 63 190
3 24, 656 (20/75)=1=102e2n1=2=2 63 14%
32 25, 657 (GPR 148 x Framida)el=2«4=} 67 132
35 26. 558 (559 x GPR 168)=23=1 66 240
34 27, 659 (GPR 148 x 555)~6K 63 205
35 28. 6560 {GPR 148 x 555)=33=1-3 6% 197
3% 29. 661 (Framida x GPR 168)=9=2~3-1 68 170
7 3. 662 (Framida x 9-60)-5~4-1 79 250
38 3. 663 [555 x (PD 3-1-11 x CSY 4)~29~3}-5-2-1~1 76 187
39 3. 664 {55% x Awash 1050)-2-2 80 14%
40 33, 665 {SRN 4B41 x SPY 104)-17 63 255
4 34, 666 (555 x GPR 168)~1~1 60 15
42 35, 667 {Framida x GPR 148)-21-2-2-4 61 157
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S.No.

ICSY  Nao,

—

36.
3.
38.
39,
40.

41,
42,
43,
44,
45,

669
6N
672
673
674

675
676
677
678
679

697

Time to 58 Plant
flowering helght

Ped igree {days)
(N 13 x 2KX 6)=1=2-1=2 67
(20/75)=1=122-2-1~1 66
(Fromlda x |5 3692)=7=2-1-2-2~1=5% 76
(GPR 148 x Framida)-2-1 64
(GPR 148 x Framl|da)~3-3=1 73
(GPR 148 x Framida)~2-1-2-2~1 12
(GPR 148 x 555)=29=3=2=1~1 87
(GPR 148 x 555)-33~1-3=1<1-} 66
(555 x (1S 146 x CSY 4)~6])-22-2~1-1 68
{SRN 4841 x (WABC x P 3)w3]e7-3-5=1~1 56
{555 x 168)-23-1-1-1-2 7
(148 x 555)~29-3-2~-2 kA
(148 x Framida}=2-1-2~3-1 67

(cm)

192
158
136
144
14}

15%
130
167
170
178

214
154
214

(e & 0 O e o e P B0 e e 0 S 58 B e B T e e O B Ot O T o

1.

LInes

which

showed emerged Striga count as <« 108 of

suscept|ble check at the avaliable leve! of 5triga Infestatiol

the adjaccat
nln fleld,
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