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A Research and Network Strategy for Sustainable Sorghum Production
Systems for Latin America

Tenth Seasos Report
January-August 2000

Executive summary

Durning the season. January to August 2000, major research activities were carned out a1 the
Centro Internacional de Agncultura Tropical (CIAT) research farm, Cab, Colombia These
activities can be grouped broadly o 1) seed increase, 2) advancing the progenies and
populations with selection for resstance to leaf diseases and high gram yicld and boldness,
and 3) backcrossing of the mantainer iines on to male-stgnle fines The matenals seed
increased are  selected gram sorghum A/B, and R-lines, grain sorghum comrols susceptible
1o acid soil condions. grain sorghum hybnds made with acid soil tolerant A- and R-lines,
peart millet A/B lines. open pollinated populations, pollinators, and hybuds, and foraye
sorghum lines and hvbnds Several gran sorghum Fo progemies were advanced wuh
selection  An additional backcross was made to convert the selected sorghum mantainer
lines into A-lines

In sddition. data received from the network collaborators m particular Zamorano, Hondurus
(grain sorghum B- & R- lines and hybrids tnals), Pescador, Cauca hill side. Colombia
(gram sorghum B- & R- lines trals and pearl millet forage tral). Procampo. Bugs,
Colombia (grain sorghum B- & R- lines tnals and hybnd trals. and forage pear] mullet and
sorghum tnal) and Yopal, Colombian lowlands. colombia (pear! millet satclite trial) The
analyses were carned out and the summanzed results are presented in this repont

Further nteraction with the partners showed that National programs of Brazl and
Colombra are interested m the material Colombia 1s interested to purse the release of peart
millet and sorghum for forage use Several private sector cooperators, n particular.
Semmentas Matsuda of Brazl, ORE program of Hait,, and Procampo and Cencerar {.1d
(associated 10 NOVARTIS) of Colombia are interested in the gran sorghum parental hnes
and research work and supported financially for conducting the tnals

1. Background information

The 1999-second season (July-December) represented an improvement in the hybrid
development and testing process The activities were mainly conducted to obtan gram
sorghum hybrids adapted to acid soil condstions with good agronomic performance, less
susceptibility to leaf diseases and gramn boldness One hundred and twenty nine hybnds
were evaluated in two locations at the Colombian Lowlands under different aluminum
saturstions (Matazul-60% and La Libertad-70%) Some hybrids sigmificantly out yrelded
(41% more) Real 60, a Al"” tolerant control (4 03 t ha') Further, the hybnds were taller,
earfier, and less susceptible to foliar diseases and had higher green leaf area at matunty,
compared to Real 60 Identfication of new male-stenle maintaner lines and conversion
into male-sterile lines on different cytoplasms were also taken up



(]

Breeding process in sorghum for gran and forage purpose consisted of selections made 1n
Sas, Fss and Fys progemes at Matarul and La Libertad  Regarding forage sorghum, 56 S,
were selected from 246 progenses evaluated  Selection was performed for high biomass,
less suscepibility to fohar diseases and stem borer and high green area at matunty Eleven
lines from those selected produced biomass Mgher than 45 t ha'  1CSP HT (hugh ullerng)
and LG (large grain) populations were advanced through mass selection for the respective
trans

Pearl millet matenals were venfied for thewr identity by growang the seed from three
different sources - International Crops Research Insutute for the Semi-And Tropis
(ICRISAT), CIAT and Corporacion Colombiana de Investigacion  Agropecuana
(CORPOICA) Some A/B lines did not match while others matched well among the
sources

Network activities were increased with the addiion of the prvate companmies from
Colombia and Brazl Data from Zamorano (Honduras) and Procampo (Colombia) were
returned  Data base development were completed and represented a good source of
information for all the collaborators

2. Season 1-2000 (January~August 2000) activities

The program for the first season of 2000 was carned out in twelve major areas

. Seed increase of acid sonl tolerant gramn sorghum matenals (A/B and R-lines) for
dispatching 1o the collsborators and seed store
. Seed increase of acid soil suscepuible grasn sorghum materials (B and R hnes) for

incluston n the nursenes
. Seed production of 54 advanced sorghum hybnds for dispatching to the
collaborators

’ Segregating sorghum breeding matenals evaluation (large grain and high ullening
Sss, and Fys and Fis from emasculated crosses)

J Seed increase of acid soil susceptible forage sorghum matenals for inclusion as
controls in the nurseries and tnals

. Male steriles conversion by backcrossing

. Advancing of ICSP LG population with mass selection in 1solated plots

. Seed increase of the forage sorghum vanety IS 13868 and several new forage

sorghum hybrids with the selected A-lines 1n a isolated plot

. Seed increase of pearl mille A/B lines, open pollinated populaions and
pollinators

. Seed production of pear! mullet hybnds for evaluaton at La Libertad 2000-11

. Seed increase of three open pollinated peart mullet populations i 1solation plots

. A satellite pear] millet evaluation tnal at Carimagua (Colombian lowlands) under
80% of aluminum saturation



21 Crop establishment activities

A general descnption of the matenals planted in CIAT dunng the first season of 2000 1y
given in Table |

Three different fields were used to complete the planting activities Maun field was planted
on March 3" (seed increase of basic breeding matenals and hybnd production). m (-]
northeast block. a field previoustv planted with sugar cane lsolations were planted m two
different fields (J-1 and K-3) on February 16® both ficlds previously planted with cassava

Twelve different sorghum A-lines were planted fiteen days after the planting of forage
sorghum line. IS 13868 as a pollinator to obtan forage hvbnds for further evaluation under
acid sori conditions

The 1solated field (K-3) used for pearl millet populations seed-production was planted twice
with two different open poliinated populations (ICMV-1S 94206 and iCMP 87200) with
one month of difference n the sowing ttme, 1n order to avond cross pollination between
populations

Ferulizanon was mmed 10 obtaming 80% of the opumum production with 120 kg of N, 12
kg of P, 95 kg of K and 15 kg of S per hectare  Based on soil analysis, only N, 7n and B
were apphied

Crop establishment (due to superficial soil crust) represented one of the man problems
Following this, flowenng growth stage comcided with high ranfall dunng late March and
Apnl, which affected the crossing process Ergot incidence was not severe dunng this
season

Armyworm (Spodoprera sp) and sugarcane borer (iatraea sp) were biologicaily controlled
with a fungus muixture of Nomwraea nileys. Metharrizium sp and Bacillus thurmgienss,
spraved at 18 and 30 days after emergency Relesse of Trichogramma exiguum and T
atopovirthia were also performed four umes at every ten days after planting  Atrazmne spray
(1.5-1 ha') was given as a pre-emergency application to control weeds  Further weed
control was done by hand duning later stages of the crop

2.2 (Observation/and outcomes

Bulk quantiies of the A-, B-, and R- lines and gram sorghum acid soil susceptible hines
were seed increased A single representative head in each line was harvested separately for
further increases (Table 2) On average, 2-kg seed for each line was obtained and thesc
would be dispatched to the collaborators whenever they request them

Fifty-three advance F, hybrids were increased satisfactonily, obtaining 2 to 3-ky of seed per
each hybrid (Table 3) These materials would be dispatched duning the second semester of
2000 to collaborators
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Grun sorghum progetues (Fys, Fis and Ses,) were evaluated and selected for grain vield
potential (open heads with bold gran), less suscepubility 1o leaf diseases and for agronomic
desirability For the selected matenals, daia o emergency, earlv vigor, plant heght, days to
flowenng and gran color were recorded A ungle representative head was harvested
separately for further seed increase and five to six smular looking plants were harvested
and bulked for network tnals

Twenty-seven S progenies were selected in the S« lasge gran nursery from 39 progenies
evaluated Segregation for height was present in six progemes, resulting in 13 selections,
advanced for further evaluation under acid soil conditions Medium to short height plants
with white bold gram represented the most common type of plants selecied Davs 10
flowening ranged from 59 1o 70 days ( Table 4)

Same sclection process as in S« of LG progenes, was carnied out in the emasculated F,
and Fy progerues Selection for short heght and brown bold. gram represented the mam
critena as a way to avoid bird damage Days to flowenng showed a mean value of 69 (8D
* 443), and this resulted n 95 F,, selections  Selection 1n emasculated Fis resulted in S0
Fus with high proportion of white bold grain progenies

Sorghum evaluation for forage purpose was carried out for tugh biomass vield, the presence
of brown mud nib (sweet stem), and the lugh percentage of green leaf arca at maturny 1t 15
very important to point out, that the sweet stem presented in these materials. would be a
good source of energy for ammal

One hundred and ten S,s progenies were selected from 198 progenies evaluated Based on
high biomass values, 24 progenies were further selected for evaluation in the network tnals
with the collaborators (Table §). the remaming selections would be evaluated at La
Libertad under acid soil conditions (Table 6)

According to the male sterihty response 1n some Fis evaluated under acid soll condstions,
the backcross process started during the first semester of (999 in five BC)s was continued
to the second cycle Eleven new mantainers were identified and advanced to BC stage and
these would be planted during the first semester, 2001 Information on the mantainers and
BCs 1s given in Table 7 Three lines are converted with A cytoplasm and 2) lines with A;
cytoplasm

The ICSP LG (large gram) population was subjected to mass selection and recombination
under neutral soil conditions at CIAT farm This cycle had more number of male stenle
plants in the population Selection for tan dwarf plants, with big earheads and large grain
resulted 1n 200 each male-stenle and fertile plants The seed from these were mixed in 3 1
ratio to make up the bulk for the next cycle

Pearl millet materials were increased sausfactonly The punty of the matenals was
verified, and agronomic performance was recorded Pollinators and populations were
scored and identified for forage, dual or grain purpose

The best forage performance i the open pollinated pearl millet varieties were showed by
ICMP 87200, ICMV-IS 88305, ICMV-IS 94206, IP 18378, LHGP, TGP and SOSAT-C88,
populations and IPC 0501, [PC 1705, IPC 0736 and TIFT 186 pollinators Further the new
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populations introduced from ICRISAT-Patancheru. Dauro Rm3 and Leoms Rm2 were
tughly useful for forage purpose as both showed excelient performance under neutral soil
conditions These two materials will be evaluated under scaid soil conditions duning the
second semester of 2000 A'B lines ICMA/B 90111 and ICMA/B K8006 shuwed the best
forage performance and they will be used in the forage hvbnd programs

The forage sorghum 1S 13868 1solation resulted i 100-kyg of 1S 13R6K seed Further 110 2
kg seeds of the hybnds with the selected A-lines planted i the same isolation were also
obtained The hybrids will be evaluated under acid soil condiions at La Libertad dunng
the second semester of 2000 Open pollnated pear! millet forage pupulations mcreased
isolated plots resulted in 30-kg of seed per each matenal Pearl nuliet matersals, thus
mcreased in large quantities would be used 1n the J.Jumns for forage and mulch purpose 0
farming systems expenments

3 Network trials

3.1 ZAMORANO, Honduras (Dr. Rafael Arture Mateo)

Data sets from the network tnals 1999, season [1 were recerved for gran sorghum 8-, R-
hnes and hybnd trials The forage tnal was not planted

The matenals were planted at ZAMORANO on 12 November 1999 10 a completely
randomized block design Each trial was planted in three reps (four rows, five meters long)
with Real 60 as a tolerant check and SPRU 94008 as a susceptible check  An amount of
120-kg ha' of mtrogen and 45-kg ha'' of PO« was applied Atranne spray (Gesaprin %0
WDG 2-kg ha') was given as an carly post-emergency apphication Trials were harvested
on 10™ Apnl 2000

The materials were well established. but severely affected by ergot and plant cvele was
delayed when compared with the 1997 season 1I, both  ergot and delaved hfe cvele
resulted from the low 1emperatures prevalent dunng crop growth

The gran sorghum B-lines 1nal consisted of 16 entnes In general, the matenals showed
good establishment with the exception of 1CSB 94 and the susceptible check  High values
in the agronomic performance evaluation (277 + STD 0 §4) confirm the temperature
sensitivity and the incidence of ergot The trial mean grain vield was 3 18 t ha'  The acid
soil tolerant line. Real 60 yielded 393 tha® The B-lines which yielded 30 t ha' and above
were selected The best three entnes in the tnal were SPB; 94021, SPMD 94045 and SPMD
94004 When compared with the 1997 season 1 trial (46%), the coetficient of vanation for
the grain yield treatment was reduced (27 %), thus the dats represented meamingful
performance of the lines Other details can be found in Table 8

The grain sorghum R-hnes tnal consisted of 15 entries Establishment of the R-lines was
better than the B-lines (1 35 early vigor score mean), however, the mean grain yield (293 t
ha'') was lower The R-Jines which yielded 3 t ha” and above were sclected ICSR 110 and
ICSR 91020 selected dunng this season were also selected in 1997 season Il As in the B-
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line tral, the coefficient of vanation for grain wield was also low {25%) ICSR 91012, A
2267-2 and 1CSR 93033 showed the best yield performance Other details are given n
Table 9

The grun sorghum hybnd tnal conmisted of four entries All hybnds showed poor
establishment and were affected badly by ergot inaidence and low temperature Mean gram
vield was 240 t ha' Real 60 vielded 370 t ha', one tan more than the best hvbnd
Performance of the hybnds 15 given i Table 10

3.2 PESCADOR. Cauca hillside (Dr. Edmundo Barrias)

The materals were planted at Pescador (Cauca) on 18" March 1999 n a completely
randomized block design  Each tnal was planted m three seps (four rows, throe meters
long) with Real 60 and {caravan as acd sodl tolerant checks « The field was ploughed twice
with ox-ploughs along the contour lines, first form the top of the hill to the bottom and the
second one from the bottom of the hill to the top  Weed control was done by giyphosate (1]
ha') at early stage of the crop, and later on by hand

The heavy rams received after planting resulted in crusting problem, but this i not enough
to reduce the sorghum materials emergency  However, peari mulict matenals were affected
more and earfy vigor was reduced [t 1s important to point out the reduction 1n plant heght
and the delay in days to flowenng in all the tnals

Regarding to sorghum B-lines tnal, 1t consisted of exght entnes and one acid soil talerant
check, fcaravan The lines selected for acid soil tolerance earlier did not do well under this
condition The lines SPMD 94019 and 1CSB 89002 could be useful as male-sterile lines for
producing hybrids adapted to hillside conditions Unfortunately, 1 was not possible to
obtain grain production because of excessive bird damage on these lines The selection of
the matenals was based on agronomic deswratility, and leal disease resistance Other
iformation about the tnal can be obtained from Table 11

The gran sorghum R-line trial conusted of eight entnes and one acid soil tolerant check,
Real 60 As in the B-hne 1nal. none of the entnes tested (Table 12) was better than the
check under this condition However, lines ke ICSR 110 and ICSR 194 could be a source
of male parents for producing hybnds

Regarding to the pearl miliet wal (Table 13), four open pollinated populations were
selected from 10 populauons tested Selection was based on the evaluations for plant stand,
green leaf area and high biomass production

The performance of sorghum and peard millet matenals for grain production under this
condrtion 13 not so important as dual or forage purpose, because the forage or dual hines
could fit the need for mulch to control soil erosion and for aimal feed  Actually, research
for soil organic matter incorporation and soil eroson control had been carmed out with
sorghum and pearf miliet materials at Pescador and Quikichao by CIAT (Centro Tropics and
FIDAR (Fundacion para la investigacion el desarrallo agricola)



3.3 PROCAMPO-Buga, fertile soils (Dr. Gustave Lemus)

PROCAMPO § A 15 & seed company located in the Cauca valley, which produce seed for
different locaions i Colombia, including fortle vallevs i Cauca and Tobma, drought
zones n the northern coast and acid soils in the lowlands in the llanos

Data sets from the Procampo network tnals 1999, season 1l were recened for gran
sorghum B- R- and hybnds tnals and forage sorghum and pearl miilet tnal The matenals
were planted at Procampo staton n Buga (Cauca Valiey) under fertile sl conditions on
12* October 1999 1 a completely randomized block design  Each tnal was planted
three reps (two rows, three meters long) with Real 60 as an acid soul tolerant check for grain
purpose tnals and lcaravan for forage purpose tnal SPRU 94008 was used as an acid soul
susceptible check i all tnals Fertihzauon was performed as basal dose with 100 kg ha ' of
KCL DAP and urea A complete dose of mtrogen was given 35 days after planting with 150
kg ha' of urea  Atrazinc spray (15 | ba') was given as an carly post-emergency
application  Armvworm (Spdoptera frugiperdks) was controlled with pimcrom Trals were
harvested on 12 February 2000

Procampo 1s interested n dwart, early and high yielding advanced parental hoes tor hybnd
production, with resistance 1o drought and leaf diseases Regarding to the gram sorghum B-
lines tnal, seven lines from 16 entries were selected based on thew sgronomic performance,
especially for plant height (dwarf) and grain boldness SPMD 94048 (1275), as Dr
Lemmas suggested, would be the best B- line in the tral for gran production, and this 13 in
conformity with the data obtamed across the network tnals 1CSB 94 showed the highest
vield (4 t ha'), two umes the acid soil tolerant check The mean grain production was ) 6 1
ha' Other details are gven in Table 14

In the gran sorghum R-hne trial, three lines were selected from |5 entnies tested 1CSR (02
represented the best hne in the trial and could be a good source of high yielding
performance and this 15 1n conformity with the data obtained in previous trials and nurseries
in acid and fentile soil conditions The mean gram yield was | 42 t ha' whereas Real 60
vielded 23 1ha’ Trial nformauon is given 1n Table 15

The performance of the hybnd in the trial was not good for Procampo  which needs dwart
hybnds for growing in high densities However, it 1s important to pomnt out that the hybnds
of ICSR 194 presented good head size and grain boldness Informaton about the tral is
given in Table 16

Forage tnal consisted of 12 open pollinated pearl millet populations and two advanced
sorghum forage lines Fresh forage weight and gran wield data were taken in ume for
sorghum lines, while weight 1n the pearl millet plots were taken when they were dry

According to Dr Lemmas, who 100k the observations, 1S 13868, a sorghum hne and (CMP
92853, a peart mullet population are the best entnes in the trial with good potential for
forage production Icarvan, the acid soil tolerant check was also proposed for dualpurpose
use Further IP 18378 and ICMV-IS 88305 pear! mllet populations were also selected as
matenals for forage production Tnal data are given i Table 17



3.4 YOPAL, (Casanare) Colombian Lowlands. (Dr. Jaime Bernal)

A pearl miliet satellnte 1nal was planted at Yopal dunng the second semester of 1998 |t
consisted of 16 open pollinated populations, une maintaner population and two pollinators
The matenals were planted in a complete randomuze block design wath three rephcations
(four rows, three meters iong plots)

All the matenals were well established with good vigor (1 74 SD + 0. 61) Plant stand was
also high bux the number of uliers per plant were reduced (1870 Mean forage vield was
1021 t ha and 1t represented the hmit 1o select matenals under this condition SOSAT-
C88. ICMS 7703, ICMV-IS 88210 and ICMV-IS 88305 were the best populations. and (PC
0501, the best polhmnator HHVBC and GB 873 corresponds to matenals selected for gram
purpose Correlation analysis showed a direct relationship between early vigor and
agronomuc performance (R = 090, P -0 001) and with forage w:ld (R =087 P -0008)
Information about this trial 1s gven in Table 18

3.5 Interestin the Network

Reconfirmation of the interest from old partners and addiion of new collaborators 1o the
network process was an important activity dunng the first semester of 2000 In regard of
the NARS in Latin Amenica EMBRAPA, Brani (Dr Fredolino do Santos and Dt Gillson
Pia) continued with the collaboraon With regard to ZAMORANO. Honduras,
unfortunately, the contact person was signed off form the institution, without giving any
information about the network tnals sent dunng the sccond semester of 1999 |n
FONAIAP. Venezuela. a new contact was made with Dr Rafael Gonzalez, who works with
grain sorghums at the C1AE-Portuguesa, and he expressed his imtention to conduct the
network tnals under acid soil conditions Regarding to CORPOICA, Colombia, an
exceptional work has been done with the coordination of Dr Jaime Bernal at La Libertad
Network trials and satellite trials had been planted in different locations and seasons at the
lowlands (Yopal. La Libertad and Canmagua) The importance of forage sorghums and
pear] millets in the region 15 increased Intention 1s expressed 10 release both, sorghum and
pearl mullet matenal for forage production At CIAT. the pear) miillet satelfite tnal
conducted at Canmagua opened the possibility to take up pearl millet as a crop adapted to
the end of the crop season afler the soybean, especially for s drought tolerance and high
biomass production, which could be used for forage or mulch purposes Selections made
under hillside conditions also show the possibility to use forage sorghum and pearl millet in
other programs at CIAT with good results in crop rotation systems

With regard to private companies, important haisons are made In Brazil, Semmentes
Matsuda (Dr Jorge Matsuda) showed its mtention to conduct network trals in different
locations Their objective 1s to select sorghum and pear! millet materials adapted to acid
soil conditions, and for drought tolerance 1 photosensitive background Drs Ehassaint
Maglore and Levael Eugene from ORE (Orgamsanon pour la Rehabiitation de
IEnvironnement, Haitr) and CIAT respectvely, indicated the need of photosensiive
sorghum varieties with resistance 1o midge adapted to acid and in fertile soils with low
nutrient contents and drought stress In Colombia, PROCAMPO, S A (Dr Gustavo Lemus)
pointed out the importance of maintaining the sorghum and pearl millet network, especially
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for the national seeds compames GENERAR Lida. (Dr Hector Duque) an associated
company of NOVARTIS in Colombw, also showed the importance of the network tor
Colomba, and confirmed therr intention to work with the network

4 Future plans

The following actmities are planncd for 2000 season [l

Grun sorghum evaluation under acid and fertile soil condons (Praders, Tolima
vallev, Buga, La Libertad, Matazul and Canimagua)

U Sorghum hvbrids

. Fis and F,s gram sorghum progenes

. Ses gram sorghum progenies

» Forage sorghum evaluation under acid soil conditions (La Libertad, Matazul and
(Canmagua)
. Selected Ses forage sorghum progenies (a satellite tnal)
. Ses forage sorghum progenies

o Pearl millet evaluation under acid sof conditions (La Libertad, Matazul and
Canmagua) pearl millet matenals were divided according to their possible use in
forage, dual and grain purpose  Matenials classified as forage purpose will be planted
n all focations and dual and gran purpose will be planted only at {.a Libentad

»  New cvcle of recombinauion of 1CSP L.G and HT populations in isolated plots

*  Seed increases of ICMV-18 94206 and 1CMP 92853 under acid soil conditions

¢ Third cycle of recombination of pearl mullet synthetic vanetv in ssolation

o Introduction of pear! millet populations 1n CULTICORE (Canmagua) expenments
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Table | Sorghum and pearl miliet matenals planted at CIAT, Palmura, 2000 season |

Noof genotypes  Date planted

Material

type R
Sorghum 16
Male stenie linas
Maintainers 16
Restorers 14
Checks 4
Acid soil grain susceptible lines 9
Fss of emasculated crosses 68
Fss of emasculated crosses 220
Sss progenies of ICSP LG 39
Sss progenies of ICSP HT 198
Acid soil forage susceptible hines 9
Male sterile 8C,s 5
Male stenle BCos 33
ICSP LG population 1solated piot
IS 13868 + maie sterile linas 1solated piot
Pearl miliet
Populations 30
male sterle lines 14
Maintainars 12
Pollinators 25
ICMV-IS 94206 1solated piot
ICMP 87200 1solated piot
ICMV-15 88305 .......\solated plot

3-Mar-00

3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
3-Mar-00
16-Feb-00
3-Mar-00

16-Feb-00
16-Feb-00
16-Feb-00
16-Feb-00
16-Feb-00

3-Apr-00

3-Apr-00



Table 2 Grain sorghum matenais harvested at CIAT, Palmura, 2000 season |

Maintainers Restorers Al Susceptible (grain)
Plot _ Pedigree  Plot _ Pedigres  Plot _ Pedigres
3 SBL 107 1 REAL 60 5 SPRU 94008
11171CSB 38 2 ICARAVAN 42 CEM 32 1.2-2
11421CSB 73 4 A 2267-2 76 1CSV 210
1152 ICSB 89 39 CEM328/3-3.1-1 1173 1CSB 88018
1156 1CSB 94 92 1521629 1279 SPMD 84050
1178 1CSB 839002 213 ICSR 102 1492 SPGM 94067
1234 SPMD-B 94004 222 ICSR 110 1503 SPAN 94008
1236 SPMD-B 34006 288 1CSR 194 1523 SPLB 94003
1251 SPMD-B 94019 407 ICSR 91012 1526 SPLB 94005
1269 SPMD-B 94038 415 CSR 910209 1937 SPLB 94014

1275 SPMD-B 94045 478 ICSR 93033
1296 SPHB-B 94006 504 ICSV 93042
1614 SPA2-B 94013 801 1S 30469-1187-2
1617 SPA2-B 94016 803 1§ 30468-11874
1623 SPA2-8 94021 852 ICSR 143

1632 SPA2-B 94029 969 ICSV 95126
1643SPA2-B 94039 1065 GD27669  _
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Table 4 Selected gran sorghum S progerues at CIAT, Paloura, 2000 season |

Plet Gewatype Plant
height
m

454-30-1  LASPLG 9909s.| 1
45-4-2.2-1  LASP-LG 990%9.) ]
We%l-1-1  LASP-LG 99081-1 18
26-4-%-3.1  LASP-LG 99079} 12
26-4-3-1-1  LASP.LG 9.y 22
26-2-2-3-1  LASP-LG 9%08-1 19
26-2-2-1-1  LASP-LG 99067} 17
160:2-1-3-1  LASP-LG W06d-1 17
28-2-1-0-1  LASP-LG 990451 21
19-1-2-1-1  LASP-LG 9%M1-) R
19-1-2-1-2 LASP-LG 9912 17
19-0-2-1-4  LASP-LG 99414 Io
19-1-1-3-4 LASP-LG 49040-1 16
19-1-1-2-1  LASP-LG 99019.1 16
19-1-1-2-2  LASP-LG 99019-2 ?
19-1-1-2-3  LASP-LG 99119-1 K
19-3-1-2-4  LASP-LG 991194 17
11-8-1-2-1  LASP-LG 990211 la
11-5-1-1-1  LASP-LG 99022-1 20
11-81-1-2  LASP-LG 99022-2 20
11-2-2-2-1  LASP-LG 9918} 23
11-2-1-3-1  LASP-LG y9016-} bs
9-2-2-%-1 LASP-LG 99l t-1 15
9.2-2-3-2 LASP-LG 99011-2 [
9.2-2-1-1  LASP-LG 990N19-1 i
92-1-1-1  LASP-LG 990071 1%
9-2-1-1-2 LASP-LG 99072 1R ]

Mean [R1]

5D

ND“‘,,W -
Oowering

3}
0
k3
h]
(2]
(%}
«
(3]
63
ol
[
o)
ol)
6l
[
[1%]
hi]
hi
0l
[}
0
m
n
H
[}
T
64
149y

" Graim color

white
white
w hitehrown
white
white
white
whate
»hte
brown
white
white
white
white
white
white
white
whie
whate
white
white
white
white
white
white
white
white
white



Table § Selected sorghum forage S, progemes at CIAT, Palura, 2000 season

[™] Gonatype Se  Pest Dawhs  Gremleal  Gurowesk Forvge
Wers  hoight  Rvawring are perSurmine yold
() il ol k)

CLINT LASPHT #3012 l ¥} ® i ) W
BLET3Y  LASKHT 992180 A 1 » \ 1 M
1443 LASPHT 990181 . LN * 4 H Y
sb3bd LASPHT 992234 4 aw » 4 1 (IRl
U130 LASEHT 990%-) \ 4 LY N A\ ha ]
AbbY LASPHT o90us.y ‘ L L . 1 A st
A1111 LASPHT W20 : i 1] [ : “op
LB LASPHT 99224 ' A 1) L : R
sh30 LASPHT 991281 4 40 " 3 : “wal
T4 LASPHT 9906] ¢ s e i ) 1 ALBT
61-1-1-1 LASPHT 9237 4 AR n [ i sy
89122 LASPAIT 9930 ' L) " ] 4. AR
Foet-1} EANPAIT 990184 ' v 0 1 H AT
ph2AF LASPHT 992201 4 X » ’ 1 (A
M0l LASPHT 992340 N [N n s 1 aa
ob34 LASPHT 99| 4 ‘i ] e H ELR0
6331 1 AMHT WG ' A kY ‘ 3 [ H
LT LASRATT 99186 ' i " H | 4w
ot 132 LASPHT w2142 ' i » [ 1 o
UL LASPHT 992001 i Yo ”» + i "
TA3Y LASP-HT 990181 . ie 9t 4 i G4
slbb) LASPHT 992i6.) 1 42 " ’ 1 ()
o314 LASP-HT 9921241 4 L} 91 \ H %"
W00 LASFHT 9910 ' 1o » [ v 2
Mean ] K} U] L] [ un
Sha 1 vl 3 i H

Secre [t where | e leal sea 3 1O grown lead wroa 1educed
Vb l0 A 1 T0% € 21t b ] A T a0 K T and
' Neore [ 104 where | - mowt doarsble and * -+ lrart dessrabic

un

T8, of goen lonf srea todied

N g wgregaem (1
ven gond

| xoalbnt vogrogation 4o
Fuilont wegrrgation (1)

very gont
cery ol

e ool

o
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Table 6 Sclected sorghum forage S, progees at CIAT. Palmira 2000 season |

Pt Cautype Se P Dapts  Gremieel | \gremsek  Farsgr  lemaths
hers  beight  Bwwering - performense vl
() {owrwre)! )

albbD LASPHT 992142 1 Ve X5 v - -
21432 LASHHT 9912V 4 Ve " « : (AR
121 LASPHT 992 ] Y 3t ~ : Yy
10020 LASP-HT 990 A e ") [} i AR
IR LASPHT o ‘ v 9 n 3 T
610D LASPMT 991232 \ \Rd L1 * : R
1412 LASP-HT 9906].) i [ 14 I3 | KIRT]
1741V LASEHT 963 1 1y W 1 ! AR
4123 LASP-HT 790043 4 an « . X wot
9002 LASPHY 99012} 3 0 ] 3 b LA
61351 LASPHT 992190 ) 19 ] [3 H & 4
4134 LASPHT 990044 " 41 W) 4 b FLRY
4142 LASE-HT 991482 4 \n LY . t EAE TRENTY
63011 LARP-HT 992143 1 1) - X i e
T4 LASEMT 90613 3 [ | N ) AVIY gncaliont sepregation 3t
JO-LL3 LASPAIT 990740 4 " W [} t Hn
A91-2-8 LASPIET 99294 4 X ol I3 1 TR
AR0%0 JASPHT M 4 vy A " v i
16131 [ ASPAET Moty < i ) s \ 1
1T840 LASP-HT 990611 3 1 0 4 i 4
W3 LASPHT 99034 o 40 i < I aw
36323 TASPHT 9210 3 IR n L) ) 41
Se-2.03 LASP-HT 992123 4 R €n 3 ) 47
10322 LASPHT 99242 3 18 L] A\ 1 190
4100 TASP-HT 9908 2 1 1 W 4 H el ok
29-4.2-0 LASK-HT 990821 . 1y % [ 1 Wal ok
61-24.1  LASPHT 99220 2 s I} L] N N W
69:01-1.7 LASP-HT 992%4 2 2 L0 " N 2 1198
ah2-1.3 LASP-HT 992172 i Al n 4 : 114
f6.3.0.1  1ASEHT 992122 3 12 kN s ! 140Y swoel vom ok
&EN LASEHT R00s) N ¥ Hy 4 ' o
3T 04t LANEHT 9906143 * I 9) [ bl nM
30-2-1-1 L ASP-HT 99004 | 4 Vi 0t 3 1 UM gond e b
4120 L ASP-HT 991401 1 e X ‘ t (L 2T
WMLl LASPHT W08 ' e i N N [TRF}
W23 DASE-HT w9 4 [ Al 0 1 24 oo som ok
A%-1-4.1 LASP-HT 90143 ' ‘o [ 4 i (LTI
29233 LASP-HT 990742 1 3] ki) ) 1 2§
44.1-1.7  LASP-HT 991472 ] LB 1A \ i VM gl dem sacellend
61.1.2.3  LASP-HT 992441 § 12 9 1 1 Vi
19333 LASP-HT 996741 3 1y ® [t 2 IR}
1143-1 1 ASP-HT 990381 " 3 ¢l 4 1 L)
1313 LASP-HT 99186-3 1 e 1] . i HCH
19-1-%1 LASP-HT 990741 ' [ 1 1 M Vi 94
4137 LASP-HT %9004-2 1 1] 90 : v w1
i-14-1  LASP-HY 99018-1 $ i 5 1) 4 Vi 47
10-14.2  LASP-HT 990182 o 12 k. ‘ | A7 Ok wgrogmun ()
M43 LASEHT 91040 ¥ 11 LA ? H 4T very gond, segegmiion (1
61.1.1-3  LASP-HT 997143 1 IR ] 91 3 i SH1Y very guod sgegation i
$5.1.3.7  LASP-HT 992062 1 18 7n L] i mwn
61-1-1-)  LASP-HT 992141 3 12 91 H 2 na
47.1.3.3  LASP-HT 921653 i 10 5% 4 2 WY
$5.0-33  LASP-HT 99206.3 1 14 n ) 1 W

LASP-HT 991362 b 19 (1] b} [ unn

LASP-HT 990382 5 36 9 4 ) 76
4'] Y b LHT 92 2 17 IS 4 1 4 o



L] Constype S Pt Demte  Gremieel  Agresemis  Feenge
ey heighi  Gumertng -en pretormende  veld

(- (veorny' (veory) [N
10004 LASPHT 99018t s 0 w0 [ H e
0221 LASE-HT 990931 \ LB [} - 0 BT pood wn
D28 LASPHT 992414 v 4 61 A ] e
431 LASPHT 90121 & 1y w0 1 3 IR
61-3.33  LASP-HY 992182 3 LR L] . ' 3L
30-2-1-3 L ASPHT 990941 1 Vi 89 1 H V% pood wem
81533 LASPHT 992142 H 1Y ] u ' %
122 LASPHT 90462 1 M 1 * 4 M
4224 LASPHT 991834 1 [} T 1 i IR vers gonsd
10103 LASPHT 990142 ‘ 1 ® b N nn
Wulb2  LASPHT 990947 [} L] 5] 3 i TV el o b
LASPHY 991504 1 [B] %% o H FEEL S
LASRHT 99152-0 3 1y ”® 4 I HE
CASPHT 91941 1 14 " 4 1 HE s
LASPHT 99194.2 \ I " 4 : H
LASP-HY 99004- ( [ 40 0 ) 4 HEL]
TASP-HT #1484 ' 12 “ [ : 307N tan ke
LASP-HY 991521 b 10 ¥ v t me?
§ ASE-HT 990124 3 Ve " 1 H 16 K4
| ASPHT 92100-3 ) 1 e 4 ' (R
1 ASP-HY 992417 1 [ had i} ? 17
LASP-HT #9147, ! 14 »* i ' 1614
[ASPHT 99120.2 H bE st ’ H 1614 oh
LASP-HT #9434 1 1 #e 4 2 [ARA]
LASP-HT 99042 2 [ 40 w0 ] ] AN
L ASP-HT 99179-2 H 7 9 ! ] 1496 vory pond segregatinn (1
LASP-HT 991810 ] ! ® s [ 1
LASP-HT 991134 4 10 L& ‘ 2 i
LASEHT 951793 M iv ki 4 943
LASPHT 791512 b i 08 ‘ 4 ¥l
\osn o 14 " 41 1o 144
S0 1 (K] 3 14

s

i

nw

Score |10 9, where |~ groen koaf area. 2+ |40 groen leaf wea rodined
Ve 610 dn 1120% So 20-Wt b= 1-40% T-40.30% BT und 0 TV of raen Ioal aes reduced
" Soore | 5, where | < most destabic and ¢ loast deusrabic



Table 7 Stage of the back cross process.

Plat Geuatype

1634 [¥33] SPARA 94022 vICSR 110

1624 x? SPA-A H022 v $BL 107 :
1296 x2 SPHB-A 940" vICARAVAN BC;
152 x 1068 ICSA 89 « GD 17669 BC.
1623 2 SPA.-A 94021 x ICSR 102 BC;
61?7 i SPA~A 9400 « REAL ot BC,
1614 x4 SPA;-A 94013 YA 2072 T
1617 vé SPA;-A 94016 x A 2672 T
1643 x 238 SPAL-A VY vICSR 194 BC,
1632 X 288 SPAA MN29 2 ICSR 194 BC,
1617 x 407 SPAA 94016 CICSR 91012 BC,
1612 x 407 SPA-A 94029 Y ICSR 91012 . 8¢,
1643 4148 SPA;-A 94019 ©ICSR 91020-1 BC,
1617 X478 SPALA Y4010 v ICSR 90N BC,
1612 X 304 SPA;-A 94029 ICSV 93042 B,
1617 S04 SPA;-A M0 CSV 91042 B¢,
017 x 801 SPA:-A HOT6 IS MM69- 11472 T
1621 x 801 SPA;-A 94021 A 1S W0469-11K7.2 re
1617 x 8 SPA;-A 94016 % 15 046911874 TC
1632 x 801 SPA-A 98029 « 18 1046911874 T
1614 801 SPA-A 94011 X 18 30469-1 1874 TC
1617 x 882 SPMD-A 94046’ «ICSR 143 BC,
1632 X 969 SPA;-A 94029 ISV S BC,
1617 x %69 SPA:-A 94018 esvesize B

T A (mulo) cytoplasm
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Table 3 Performance of the sclected grain sorghum B-lines at Zamorano, Honduras 1999,
2000 season It

Pot  Genotype  Early Dayr to Agronomic lesf  Grain

vigor  S0%  desirability  disesse  Yield

(score)'  flowering (core)’ _ (score)  tha'
4 1o

1643 SPB; 94039 1o 3} 120
1614 SPB; 94013 23 9l 10 10 141
1296 SPHB 94006 10 90 7 I3 163
1236 SPMD 94006 20 93 27 I3 M
1142 1CSB 73 1o 92 20 10 1 RS
1623 SPB, 94021 10 92 27 10 420
1275 SPMD 94045 10 98 23 1o 457
1234 SPMD 94004 [RY] 94 0 ! 13 463
Checks
| Real 60 10 86 20 1 UM
S SPRU 94008 26
Mean 21 92 27 11 118
SD(2) 106 289 054 020 098
CV (%) 37 s 88 W0 274

" Scare | 10 5. where | = most vigorous and § + least vigorous

* Score 110 5. where | = most desirable and § = leant desirable

' Score |10 9. where 1= free of leafl disases, 2= 1-4% of ieaf arca affected
Tm 6-10%, 45 11-20%, 5% 21-30%, 6= Tl To40.50%, Ko S 1-75%, und ¥ = 7% of leal arca
affected
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Table 9 Performance of the selected grain sorghum R-ines at Zamorano, Honduras 1999,
2000 season {1

Plot  Genotype Early  Dayste  Agromomic  Lesl  Grain
vigor 0% desirability  disease yield
{score)’ flowering  (score)  (wore)’  tha'

B2 ICSR 143 13 69 10 10 ]
415 1CSR 91020-1 13 b jo 10 307
803 1S 30469-1187-4 17 69 7 10 i
213 ICSR 102 13 B4 27 10 3
2221CSR 110 1o 7 10 1o in
504 ICSV 93042 10 80 27 10 V47
407 ICSR 91012 10 70 LYV 10 381
4 A 2267-2 13 70 10 10 400
478 ICSR 93033 10 n 23 10 430
Checks
| Real 60 10 83 20 13 (R 1
5 SPRU 94008 10 51
Mean ) b8 9 28 10 193
SD (z) 049 92 018 gl 091
CV (%) 413 172 177 B9 244

" Score | 10 5, where | * most vigorous and $ * least vigorous

* Score | 10 5. where | > most desirable and 8 = lcast desitable

* Score 1109, whete | = free of lcaf discascs, 2= 1-$% of eaf arca uffected.
I 6-10%, 42 11-20%, $= 21-H% 6= 31-40% T=40-40% B=81-7%% and 4 ~ - 78% of lcaf arca
affected



Table 10 Performance of the advanced gram sorghum hvbnds at Zamorano, Honduras,

1999 season i}

Plot Genotype

1234*2  SPMD 94004
1269°288 SPMD 94036
1251°288 SPMD 94019
1296*801 SPHB 94006

1S 30469-1187-2

" Scote 1 to 5. where | = most vigorous and 5 = lcagt vigorous
* Scoe 110 5. where 1 = most desirable and $ = least desirable

* Score | 10 9. where 1= free of leafl discases, 2+ 1-3% of leaf arca affected.

Vo 6-10%. 47 11.20% 5w 21-30% e Y1-40%, T=30-50%, NwS1-T4% and ¥ =

affecied

Early Daysto Agronomic Leal Grair

vigor  50%  desirability disease yield
{(score)' flowering _ (score)’ _ (score)’ tha'
27 10 10 100
23 10 10 MR
310 10 1 244
13 10 o 278
i0 10 10 170
i0
18 28 1o 2 40
(88 044 000 YR
249 L0 0o 18

 T4%, feuf area
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Table 11 Performance of the selected grun sorghum B-lines at Pescador, Cauca, 1999
season 11

Plot  Gemotype Early Number Mant Daysto  Agrowomic Leafl
vigor  of  height  $0%  denirability  disean
(core)’ plants  (m) fowering _ (wore) (score)

1251 SPMD 94019 26 28 13 9 23 0

1178 ICSB 89002 10 27 13 b} b 23

171CSB 38 10 10 {2 79 10 20

1156 1CSB 94 20 19 06 104 46 47

11521CSB 89 20 20 0S 80 50 27
Checks

2 lcaravan 10 s 14 77 10 27

Mean 16 26 10 82 32 26

SD (#) on 616 038 92 128 120

CV (%) 146 179 3§ 13 182 3

" Score 110 S, where | = most vigorous and § = least s gorous

* Scare | 103, where | « most desirable and $ = least destrablc

' Score [ 109, where 1= froc of leaf discases, 2+ 1-5% of leaf arca affected.
3o 6=10%, 42 11-20% = 21-30%, 6o 1]odirb, Td0- 5%, Re81.78% ynd 9 = - 78%0 of leafl arca
affected
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Table 12 Performance of the selected grun sorghum R-lines at Pescador. Cauca, 1990
season 11

Plot  Gemotype Early Number Plant Dayste i;f:lomk Leal
vigor of height $0% desirnbility  disease
(wore) plants  (m) flowering  (score)  (score)'

14

222 ICSR 110 16 36 17 16 to
288 ICSR 194 23 28 1o 82 23 13
478 ICSR 93033 26 3 18 98 21 R}
1065 GD 27699 20 26 16 79 23 1o
213 ICSR 102 26 24 113 80 10 10
969 ICSV 95126 16 38 14 77 . 13 10
407 ICSR 91012 26 22 |4 82 40 10
852 ICSR 143 26 2l 13 80 46 1o
Checks
} Real 60 i b 13 To 77 I pRY
Mean 22 27 1s 81 27 [Kd
SD (1) 040 563 010 654 108 07
CV (%) 300 284 33 09 wo w1

' Score 1o §. where | » most vigorous and § ~ least vigotous
“ Score | to S, where | = most desirable and $ » least demrable
* Score 110 9. where 1+ free of eaf discases, 2+ 1-4% of leaf arca affected
T 6. 10%, 4= 11.20% $= 2130P%, 0 140 T-30.80% 8251 T4% and 9 = - 78% of leud arca affectcd
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Table 13 Performance of the seiected forage pearl millet populations tested st Pescador.
Cauca, 1999 season il

Pt Gemotypr  Early Nembcr Number  Past  Daysto  Agromemic  Leof
vigor of of height w% desirshility  disease
Uwore)' plasts  tillers  (m)  PNemering (ml'_ _ tacore)

25 ICMVHIS 94206 10 29 4 16 L} Lo 10
2% ICMVAES 898 b bai 1 R ph 11 110
15 1CMV 85404 10 ] ¥ 16 ol 16 1o
8 SOSAT(ms 20 n” 1 1o 89 1o 10
13 LHGP 13 i 3 16 4 13 1
4 ICMV.IS 91203 IR bi ] 1 IR 62 16 10
Y TCMP 92853 31 1 ? 12 (3] 16 16

Mean L] 2% 1 14 ot i 11

b 1Y IR} o 17 o4 (%] (B

CV (%) 274 111 o 7 12 2 89

" Score | to §, where | = most vigorous and § = least vigorous

* Score | 1o 5, where | = most desirable and 3 ~ least desirable

' Score | 10 9. where 1= free of leaf discascs, 2= 1-5% of leaf area affected.
Im 6-10%. 4= 11-20%, 5% 21.30%, 6o J1-40% To40-50% Sa31.78% and 9 = 74% of leaf aren
affected
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Table IS Performance of the selected gran sorghum R-lines tnal at Procampo, Buga,

26

Agronomic  Plant  Grain

Disease  desirability height  yield

1999 season {1
Plot Pedigree Number Daysto Leafl
of 0%
plasts  flowering  (score)’  (score)’
852 ICSR 143 21 n 38 18
504 ICSV 93042 2 4 3 L]
803 IS 30469-1187-4 29 n 30 i
801 1S 30469-1187.2 17 66 i3 41
969 ICSV 95126 13 63 0 IR
1065 GD 27699 n 67 13 38
39 CEM 328/3-3-1-1 29 ol 206 18
415 ICSR 91020-1 {8 69 o 18
222ICSR 110 13 68 26 20
92 18 21629 26 68 23 40
288 ICSR 194 16 " 26 16
478 1CSR 93033 M 7 28 28
213 1CSR 102 16 70 2l 20
407 ICSR 91012 0 7 30 28
4 A 22672 38 72 26 1S
Checks
! Real 60 I8 74 10 30
§ SPRU 94008 18 68 11 4|
Mean 28 69 28 33
SD (%) 769 3124 038 066
v (%) n7 32 e on2

" Soore £109 where |- free of sl desnasen, 2+ 135 of jonf arws affected

o 6e10%, 4= [ 1.20%, 5+ 21300 6= 3] 4A0 T-40.80% B=11 TV aand 6« 740 o load aroe alfectad
¥ Score | 1o 8. where | - meet dorabie and ! - loast demasable

. Am)
17

18
19
]
18
LR
19
{9
Ie
27
I 8
17
16
17

21

19

tl

18
030

AR

k)
0 86
[{R 1]
0 RY
ot
(KU
108
123
P32
i 4t
16l
I d
17
| 82
208
248

Y30
087

142
042
1o
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Table 17 Performance of the forage peari millet and sorghum hines tested at Procampo.
Buga, 1999 season 11

Plot  Pedigree  Number Daysfo Green Agromomic Plamt Forage Grain
of 50%  leal desirability height vield  yield
plants flowering ares' (score)  (m) (tha') (tha')

Peart millet
3 [CMV 87001 b 61 39 18 16 S22 0w
30 TGP 4 60 4 40 16 643 088
29 LHGP 53 61 38 43 e 704 144
7 ICMP 87200 49 o 18 40 19 T68 118
20 ICMV-1S BS321 4% 03 33 (R I NS b I T
8 ICMP 89410 6l %9 I8 40 17 1008 134
12 ICMS 7703 03 1 40 40 17 1106 162
28 SOSAT-C88 o8 6l 38 40 17 1143 1%
15 ICMV 85404 6% 61 40 18 18 12 36 177
22 ICMV-1S 88305 82 ol 40 40 19 141 218
26 1P 18378 47 60 40 40 21 1629 148
9 ICMP 92853 69 ol 40 36 W 2%
Sorghum
89715 31496 #5 70 30 23 30 1578 S oK
879 1S 13868 68 77 26 16 11 4712 406
Check
2 learavan 80 66 11 28 19 3208 796
5 SPRU 94008 % o7 11 40 11 1458 238
Mean 62 62 6 16 19 1613 LX)
SD () 1580 S60 045 0T} G52 1189 196
CV (%) 283 70 151 197 103 4745 271

Score | to Y. where 1= green leaf area, 2= 1-$% of green Jeaf arca redveed,

Tu 6-10%, 4= 1 1-20%, 5= 2130%, 6= V1-40%. T=40-50%, B=$1.75% and 9 » - 73% of green leaf
arca reduced

“Score | 10 5. where | = most desirable and § # least desirable
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Table 18 Performance of peari rullet matenalg tested at Yopal, Casanare, 1998 season 1l

Pt Pedigree Eary  Number Agromomic  Green  Forage
vigor of desirability  leafares  yield
(score)’  cilers  (score))  (score)  (tha')

20 ICMV-IS85321 30 1N 27 1) 68
7 ICMP 87200 20 42 33 13 64
29 LHGP 27 42 3 |7 68
1 NC&2 20 3 10 13 72
67 ICMR312 27 47 20 10 76
32 BKM 1163 10 34 10 13 g1
13 ICMV 155 20 38 3 I B 83
9 ICMP 92853 17 30 20 11 83
17 1CMV 91D 10 3 10 1o 93
16 ICMV 91059 13 37 17 17 08
8 ICMP 89410 17 16 17 10 102
15 1CMV 85404 17 18 11 10 4
21 ICMV-1$88210 28 68 28 20 IS
22 ICMV-1588305 17 44 17 10 18
1 HHVBC 17 36 17 20 123
12 ICMS 7703 10 39 13 17 12
57 IPC 0501 13 45 13 10 134
6 GBSMS 13 40 13 b3 138
28 SOSAT-C88 10 39 10 LS 188
Mean 17 39 18 14 102
SD (%) 06 09 05 03 12
CV (%) 37 258 454 2109

" Score | to S, where | = most vigorous and § » least vigorous

* Score 1 10§, where | = most detirable and § = least destrable

' Soore 1 109, where 1= green leaf area, 2= 18% of green leaf area reduced,
3m 6e10% 4= 11-10%, = 2130% b0 1140%, Tod0-50%, B=$1-75% and 9 =~ 75% of green leaf
area reduced
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