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

Executive Surnrnary 

Third Season Report 
Sep. 1996 • Jan. 1997 

The sele.::ted sorghuln Iines frOIn the previous growing cyde (64 R-Iines; 87 B-lines and 12 forage 
lines), were evaluated in a completely randomized block design with 3 replications at 3 different sites: 
Quilichao (ClAT), La Libertad (CORPOICA) and Carimagua (ClAT/CORPOICA), during second 
semester (Sep.-Dec.) 1996. 

The soils in those three sites are characterized by different levels of Al saturation. In Quilichao, Al
saturation (55%) is relatively lower than at the other two sites; however, it has the highest 
concentration of Mn (114 ppm). La Libertad presented an intennediate level of Al saturation (66%), 
lower concentratíons of Mn (4.3 ppm), and represents the growing conditions in the Piedmont regio n 
of Colombia. Carimagua, showed the highest saturation (75-80%) and represents the growing 
conditions of native savannas. 

Fields were highly variable at Quilichao and La Libertad. In Quilichao the incidence of leaf diseases 
was very high, and enable us to select the mueríais both for leaf disease resistance and Al tolerance. 
The other two locations did not present high levels of leaf disease incidence due to the relatively lower 
air humidity in second semester for !he Eastern part of Colombia. Since!he rains ceased in !he middle 
of December, and the rnaterials matured in a rain-free situation, the grains were free frorn molds. 
Several lines were lodged in Carirnagua as a consequence of strong winds in the months of November 
and December. 

Carimagua was the best site for di~criminating arnong genotypes with respect to grain production and 
other relevant traits. Orain production along wilh stay-green scores were considered as selection 
.. -nteria to chose !hose materials with tolerance to high Al concentrations in La Libertad and 
Carimagua. The average grain production for the selected material in Carimagua ranged between 2.5 
and 5.0 t ha·l . Results for the different evaluated traits showed significant variability due to genotypes 
and genotype x envirorunent interaction (a x E). The selected sorghum materi.aJs (24 R-Iines; 32 B· 
lines and 5 forage-Iines) form the test materials for the Regional Network Testing in Latín A1nerica. 

During secooo semester 1996, two populations were planted for mass selection: a high tilIeringlbrown 
mid·rib population (ICSP Hn, and a large grain population tolerant 10 acid som (ICSP LO). The 
bulk:s fonned from mixing the mass selected maJe-sterile and maJe-fertile heads within each population 
were combined to fonn the new cycle population. During the following cycle acid soil tolerant 
germplasm wilI be introduced inlo both the populations. 

In addition, we aIso evaIuated pearl millets at Quilichao, introduced from India (21 R-lines, II NB Hne 
paJrs and 30 populations), and a total of 2 R-lines, 4 NB pairs aOO 13 populations were selected. The 
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seJected populations and R-Iines will be evaluated during first semester 1997 for forage production, 
aIong with the selected forage sorghum lines. 

Further we introduced the seed of A-fines corresponding to the 83 selected B-fines, and 7 high yielding 
restorer fines; and a maintalner population (lCSP B) from ICRISAT Asia Center and 103 R-fines from 
ICRISAT Western and Cenrral Africa Center. These materia1s wiIl be evaluated and multiplied at Ca1i 
during summer 1996. 

In the area of training, two scientists, one (Mr Jaime Humberto Bemal) from CORPOICA (Colombia) 
and the other (Mr Pedro Jose Garcia) from FONAIAP (Venezuela) spent five months (Oct 1996 - Feb 
1997) at ICRISAT, getting familiarized with sorghum nursery management, evaluation and selection 
procedures. 

REPORT 

1. Background Information 

A large area oflowland plains (usually called savannas, plains or cerrados) in Venezuela, Colombia and 
Brazil are traditionally used for extensive cattle grazing. The soils in those regions are characterized by 
a high acidity, high Al saturation (from 0% at close to the mountains to 90% at 200 m from the 
mountains). To a large extent, in those regions, the rainfaII pattern folIows a bimodal distribution; the 
main dry season starting in November. Research done by CIAT (Centro Internacional de Agricultura 
Tropical) has contributed to the development of those regions, inereasing their productivity and 
diversifying the production systems (introduction of improved pastures in the native savanna, rice 
associated with pastures, etc. l. The possibility of developing gennplasm from different crop species 
with the ability to produce an econorrnc erop under the savanna conditions can contribute significantly 
to the diversification of production systems in the region. 

As the result of the interaction among centers such as ICRISAT and ClAT, INSORTMIL and son~ 
National Programs in Latin America, an initiative to develop a sorghum genetic enhancement program 
was launched to complement CIA T's research efforts in the savannas of Latin America. An initial 
propasa! was developed in 1993/94 by ICRISAT, INSORTMIL and CIA T, and presented !O the lnter
American Development Bank (IDB), and later on a modified proposa! was presented by CJAT and 
ICRISAT ro the same institution in 1995. 

ICRlSAT's sciéntists (Drs. Belum V.S. Reddyand C.T. Hash) have traveled to the region ro discuss 
the proposal together with CIATs directors and scientists; CORPOICA (Colombia) and orher 
institutions of different countries. As a result a project i5 approved for 1996/97 financed by IDB (US$ 
250,000) and a future project for 1999/2000 (US$ 250,000) is also approved for fmancing by the sarne 
organization. 

The basie idea of the project is to establi~h and strengthen an infrastructure for the genetic 
enbancement of sorghum in the region. The three main objectives in the project are: to transfer 
genetic resources useful for the region; to initiate sorghum breeding for the development of a genetic 
base adapled lo the predominant conditions in the regions; and to provide training for scientists in so~ 
of the collaborating institutions. The specific objectives of the project are: 
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To select and multiply sorghum materials that demonstrate tolerance to conditions of high soil 
addity (high Al saturation) and resistance to the prevailing fuliar diseases; to evaluate those 
rnaterials in different Siles of the Latin American savannas. 

To identify and develop parental lines with high productivity, open-pollinated varieties and 
restorer lines with improved tolerance to high soil acidity and low phosphorous content, 
combined wi!h the resistanCe to foliar diseases (mainly anthracnose, ruS! and grey leaf $pot) 
through evaluation, selection and recombination. 

To establish an effective network of scientists and insti!utions for !he evaluation of lines and 
hybrids. where the information about different materials is freely exchanged in workshops, 
training events or through other formal or informal cornmunication channels. 

To evaluate the potential of millets for acid soils ofLatin America. 

2. Past testing of sorghum materials 

The prograrnfor 'A Research and Network Strategy for Sustainable Sorghum Production Systems for 
Latin America' was initiated in December 1995 with the introduction oflarge number oflines (restorer, 
mamtainer and forage). Those lines were multiplied and evaluated for leaf diseases in 1996 summer 
(Jan-Apr) at CIAT fann near Cali (see f1fst report). The selected lines were evaluated for tolerance to 
high Al saturation in replicated trials al two sites: Quilichao (CIA T) and La Libertad (CORPOICA) 
during !he first semester (May-Aug) of 1996 (see second report). The selected materials from Ibis 
repor! formed !he lest materials for the second semester evaluations in Sep-Dec 1996 at the same two 
sites (Quilichao and La Libertad) and an additional location, Carimagua (CIAT/CORPOICA). 

3. Experimental materials 

The description of Ihe different lines selected during lhe first semester evaluation and the check 
materials used during Ihe second semester trials is presented in Table l. 

AII t1tree types of materials were evaluated at 3 siles using a completely randomized block design with 
three replications. Each plot consi~ted of 4 rows of 3 m-Iength. In forage Imes trial, !he check material 
was a maize cultivar released by CORPOICA and CIM'v1YT as tolerant to acid soils. 



Table l. Lines selected in semester 1 1996 and check material~. 

Materials 
UNES 

Restorers (64) 
Mantainers (87) 
Forage (12) 

CHECKS 

SBL 107 
Sorghica Real 60 
SPRU 94008 
A-2267-2 
IS 18442 
lcaravan 
Sikuani (Maize) 

Remarks 

Obtained from l semester testing 
Obtained from 1 semester testing 
Obtained from 1 semester testing 

Used in B and R lines trials as Al tolerant check 
Used in B and R lines trials as Al tolerant check 
Used in B and R tines trials as Al susceptible check 
Used in B and R lines trials as leaf díseases resistant check 
Used in B and R tines trials as leaf diseases susceptible check 
U sed in B lines trial as Al tolerant check 
Used in Forage ¡ines trial as check 

4. Second semester trials: Quilichao (CIA T) 

4. I. Location 
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The experimental station of Quilichao is located in the Cauca valley in the South Western regíon of 
Colombia (3° 6' N, 76° 31' W), in the geographic region of the Cauca River. The station ís located 50 
Km from CaIi in the highway that communicates CaIi wíth Popayan. 

4.2. Soil characteristics 

The characterization of the soil (amorphic isohypertennic oxic dystropept) can be found in the second 
report of a<.:tivities (Jun-Sep 1996). 

The lot E-lO has high porosity and exceUent drainage, conferred by a very good soil structure. 
However, the soil analysis revealed less organic matter in the lower part of the terrain where the trials 
were in set:Ond semester than in the upper part where the trials were established in first seJrester. The 
relatively higher content of Al (55% saturation) and Mn (140 ppm) was a constraint for achieving high 
average production, but represented exceUent <.:onditions for the selection of genotypes that tolerate 
those adverse conditions. 

Soil analysis can be found in Annex l. 
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4.3. Climate 

During second semester 19%, the dimate at Quilichao was characterized by a lúgh relative humidity, 
wlúch resulted in difficulties 10 control weeds and a higher incidence of leaf diseases. 

Climate description can be observed in Figure 1. 

250 l mm 26 

I ...... ""... • • •....•....• 200 ~ . ........ .... . 24 

22 

ISO .,._ ............ 
20 
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Figure l. Description of climate in the experimental station at Quilichao, 1996. 

4.4. Planting 

The selected material s from the frrst semester (Table 1) were planted on September 28 in the lawer 
part of lot E-I () field. The R lines were planted in 3 different sub-Iots due to the limitatíon in space. 
One of those sub-lots presented very high Mn concentratían, which was a constraint for ¡he 
development of materials in ¡he first replicatíon of ¡he R-Iíne tria!. 

4.5. Trial management 

The lower part of lot E-I () field was previously planteel with cassava. Land preparation consisted of a 
pass of rotavator, foUowed by 2 passes of flexible chisel plough to loosen the $Oil and remove Ihe 
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residues of the previous crop. Furrows for planting sarghum were opened with a flexible chizel plough 
at !O cm depth and 60 cm aparto 

Soil presented an interrnediate Al saturation (55%), lúgh Mn content (140 ppm) and a moderate 
saturation of interchangeable bases (44%). The fertilizatíon plan (l20N:32 P2 0 5:95 K20 kg ha") 
forrnulated on the basis of soíl analysis results, consi~ted in a basal application of 40% of the 
recommended N dose (lOS kg ha'\ 70 kg of KCl and 150 kg oftriple superphosphate. After thinning, 
the rest of the N was applied. 

Weeds were controlled through the application of Atrazine (1.5 It ha") alter planting. Due to the 
excess rainfall in early erop establishment, the effect of ¡he herbicíde was not satísfactory, and manual 
weeding was taken up twice (during tlúnning and prior to flowering) 10 achieve a desirable control in 
the field. 

An early application against the arrny worm (Spodoptel"(l frugipcrda) was done with granulated 
Hostatlúon (25 kg ha"). During second seme~ter, pests were not asevere constraint for the 
development of the crop, except for localized attacks of Diatrea spp. in same susceptible materials. 

Contrary to what was observed during first semester, the incidence ofleaf diseases was very high (high 
relative humidity), providing good opportunities for the selection of resi~tant genotypes for anthracnose 
(Colletotrichwn ¡:rrwnillicola). rust (Pw:cillia. pU'1JUrea) and grey leaf spot (Cercospora sorghi). 

4.6. Traits Evaluated 

Evaluations for the following traits were done in the two central rows. 

1) Vigor: 15 days afier planting; 1 =very vigorous; 5= less vigorous. 

2) Plant height: of an average plant at tlowering stage, in ¡neters. 

3) Length of 5th leaf at tlowering (cm). 

4) Length of the 5th intemode at flowering (cm). 

5) Days to flowering: Number of days since crop e¡nergence titi 50% of the plants have 50% of their 
panicles with emerging anthers. 

6) Green leaf area at flowering, scale of 1 to 9; l=more rhan 90% of leaf area is green; 2=Rl·90%; 
3=71-!l0%; 4=61-70%; 5=51·60%; 6=41-50%; 7=31·40%; 8=21·30%; and9=less than 20% ofthe 
foliar area is green. 

7) Agronomic $Core: Evaluated at maturity, 1-5 scale: I=most desirable types; 5=)ess desirable types. 
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8) Foliar di'>ellses; evaluated m;ing alto 9 ¡¡cale for anthracnose (AN), rusl (RU) and wrule spol (LB); 
1=0% ofleaf area with symplom~, 1 to 5%; 3= 6 lo 10%; 4= 11 1020%; 5= 21 lo 30%; 6= 31 
to 40%; 7= 41 1050%; 8 =51 lo 70%; and 9- more lhan 70% of the leaf area wilh symptom~. 

For grain molds. Ihe incidence was evaluuted wilh the sume l to 9 scule but referring to the surface of 
grains covered with symptom<;. 

The incidence of maize mosaie virus was evaluated using alto 5 scale (1 =0% infested plants; 2= I to 
10%; 3= II to 25%: 4= 26 to 50%; and 5= more Ihan 50% infested plants). 

9) Pes! incidence was evaluated on alto 9 scale: 
Shoot fly : 1 < 10% affected plant<;; 9 > 90%. 
Stem oorer: 1 < 10% affecled planls; 9 > 90%. 
Midge : 1 < 10% slerile flowers; 9 > 90%. 
Head bug : I < 10% symplom severity; 9 > 90%. 

10) Number of tillers. 

11) Foliage fresh weight: in the trial involving forage Iines, Ihe foliage was cut al (i) 20 days after 
flowering (around 85 days after thinning), and (ti) 35 day" after first cut (120 days after thinning). 

12) Foliage recuperation, evalualed 30 days after Ihe foliage was cut using alto 5 scale similar lo Ihe 
one used for evaluating vigor. 

4.7. Evaluation and selection 

Belum V. S. Reddy visiterl the materials during 2nd and 3rd week of Jan 1997. The rains were 
continuing even on the day of the vi~it. The material~ were at hard dough to maturity stage aOO was 
proper time for scoring the material~ for agronornic desirability. Evaluation of R lines wa~ done in 
dífferent frelds, and the fiekl with high soil Mn concentration showed rnarked reduction in vígour. In 
other fields where Mn concentratíon was· relatively lower, redUt.:tion in height was around 30% 
compared to norrnal developtnenl conditions, Iike in ICRISAT Asia Center. 

There was severe incidence of lcaf diseases and al! the Al tolerant checks were highly susceptible. 
Many test lines were either dead at early stages of development or dried up near graio fiIling stage, 
iodicating the level of Al toxicity in relltion to the re,istance level in the test material. Some tillers in 
the forage lines pre.<iented ergot (SplU/celia sor¡:hi) dew dripping from the panicles. 

The materials were scorecl for agronomic desirability and the Iines with high level of dL<rea.<ie resistance 
were noted. The data taken for different trait~ were analysed ¡¡long with data coUected on agronomic 
desirabilily. The means for various traits are presented in Tables 2, 3 and 4. In general, B-lines are 
shoTter, aOO less vigorous, but were late in flowering compared to R -lines. 



Table 2. Descriptive statistic~ (mean s and standard deviations) for different trait~ evaluated 
on R-lines, Quílichuo, 11 semester, 1996. 

Trait N Mean Std Dev Min. Max. 
Vigour 70 2.35 0.68 1.00 4.33 
Plant height (í!! 1.40 0.24 0.92 1.95 
Length 5th leaf (,9 61.80 7.96 47.00 9UlO 
Length 5th internode (,9 13.60 3.7X 6.50 24.33 
Days to50% flowering 69 75.{)(] 5.17 m.oo 87.00 
Leaf green area 69 1.70 0.84 1.00 6.00 
Agronomic score 70 2.26 0.76 1.00 4.33 

A~ in the first semester; the forage lines were very vigorous and were very taIl with greater leaflength 

Table 3. Descriptive statistics (means and standard deviations) for different trait~ evuluated on 
B-lines, Quilichao, II semester, 1996. 

Trail~ 

Vigour 
Plunt height 
Length 5th leaf 
Length 5th internode 
Days 1050% flowering 
Leaf green area 
Agronomic score 

N Mean 
93 2.(,2 
80 1.10 
80 56.3 
80 10.5 
RO 79.0 
)\0 2.71 
93 3.12 

Std Dev 
0.81 
0.23 
7.14 
2.69 
4.49 
1.20 
0.90 

Min. 
l.OO 
0.60 

32.00 
4.00 

71.00 
l.OO 
1.00 

Max. 
4.67 
1.73 

73.00 
18.00 
92.00 

6.00 
5.00 
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Table 4. Descriptive statistÍ!,;s (means and standard deviations) for different traits evaluated on 
forage-lines, Quilichao, [] semester, 1996. 

Traits N Mean Std Dev Min. Max. 
Vigour 14 2.55 1.01 1.00 4.00 
Plant height 1 I 1.90 0.43 l.00 2.37 
Length 5th leaf 1I 67.7 7J)6 54.00 7X.00 
Length 5th internode 1 1 19.9 5.50 9.00 25.50 
Days t050% flowel'ing 11 77.0 7.14 61.00 R7.00 
Leaf green area 11 3.14 1.63 1.00 6.00 
Agronomic seol'e 14 2.62 1.29 1.00 4.67 
Forage fresh weight 10 6.45 4.61 250 15.20 

The data fol' aIl traits ami for aIllines are pl'esented in Annex 2. Agronomic desirability, green leaf area 
at flowering and early vigour were considered in lhe selection t.ntería. The data for the selected entries 
are presented in Tables 5,6 and 7. As can be secn from the tables, the selected ¡ínes are either superior 
or c10se to the Al tolenmt check:; in ¡lgronomic productivity. Mos! of ¡he lines selected for agronomic 
productivity were al,o highly resistant to the leaf di~ases. 
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Table5. Perfonnance of lhe selet:ted R-Iines in Quilichao, 11 semester, 1996. 

Plnn' Ht. Length (cm) Days: to Greco leaf Agronomíc Resisrance 

Líne leal' [ntemode Fluwering are. score to tlisease.'i 

213 ICSI< 102 1.33 1.4 59.7 1 LO 67 1.00 1.00 high 

4 A 2267-2 2.33 L5 64.0 12.0 80 2.33 1.00 high 

654 ICSV 112 2.00 1.4 51.7 143 73 1.33 LOO moúerrue 

801 1830469-11H7-2 2.fXJ L7 55.0 1'1.7 72 2.!XI L()() high 

818 153046'1C-15IRT-3 233 L7 73.7 15.0 7(; LOO LOO high 

793 IS 18758C-7J(~3 1.33 1.8 60.0 16.5 72 2.50 1.00 high 

852 ICSI<-143 1.67 L2 61.0 ll.O 81 2.00 1.00 oigh 

969 ICSV 95126 2.00 1.6 71.0 11.5 78 l.00 l.00 high 

514 ICSV 95072 2,:n L3 58.5 11.0 70 I.()() LOO mooentte 

&26 1& 30469C-1526-5 2.00 2.0 71.5 21.5 71 1.50 LOO rnuderate 

182 ICSR-?4 2.!lO 1.2 62.0 9.5 &2 1.50 LOO moderate 

519 ICSV950R4 3.00 1.5 6JUj 15.0 71 1.00 LOO rnuderafe 

804 IS30469-1I87-5 2.33 l.7 51.!l 17.0 73 L50 LOO higo 

1 REAL tíO 2.00 lA 6)\.7 10.7 74 L61 1.33 susceptible 

28& ICSR 194 L33 1.& 69.7 1~.3 74 1.67 L33 moderate 
303 ICSR &9012 l.33 L5 66.3 16.3 66 1.67 1.33 hí~h 

806 IS 30469C-1508T-2 233 1.8 52.0 24.3 70 133 1.33 moocritte 

295 ICSR89OO5 2.33 1.2 56.5 12.5 79 LOO 1.50 modera1e 

426 ICSR 91031 2.00 1.8 70.5 22.0 71. 1.50 1.50 high 

374 ICSR 90008 1.67 L6 13.0 12.0 82 3.00 1.50 high 

534 ICSV95096 2.33 1.7 58.5 16.5 75 1.00 1.50 moderafe 

749 ICSV 95016 2.67 lA 6R5 14.0 70 1.50 1.50 high 
1065 GD 27669 2.00 l.5 75.5 130 74 1.00 1.50 high 
178 ICSI< 71 3.33 1.0 60.0 6,5 81 1.00 1.50 high 
S06 [CSV 93043 2.67 1.6 69.5 14.5 82 1.00 1.50 high 
794 IS 1875RC-71O-4 3.00 1.6 tí5.5 12.0 76 1.50 1.50 moderate 

816 IS 30469C-!518T·! 2.00 1.7 67.0 15.0 7R 1.50 1.50 high 
850 ICSR-102 2.00 1.2 55.0 11.5 81 LCXJ 1.50 high 
309 ICSR 89019 2.67 l.2 59.5 11.0 7R 1.00 1.50 high 
222 [CSR 110 2.00 1.2 55.7 111.0 72 U3 1.67 high 
803 [330469-1187·4 2.67 lA 55.0 20.5 73 2.S0 2.00 high 
149 ICSR45 2.:n LO 625 85 7R 2.00 2.1lO high 
504 ICSV93042 2.33 U 63.5 13.0 78 LOO 2.00 high 



11 

Table 6. Perfonnance of the selected S-lines in Quilichao, Il semester, 1996. 

Plant Ht. Length (cm) D.y' to Green leaf Agrooomic RC$istance 

Line Pedigree Vigour (m) Leal lntemoée flowering area score to diseases 

1614 SPA294013 1.00 1.5 61.3 16.7 76 2.00 1.00 high 
1117 ¡eSB 38 1.67 1.2 69.3 10.0 71 1.00 1.33 high 
1142 ¡eSB 73 1.67 1.2 53.0 12.0 82 2.00 1.33 high 
1154 ¡eSB 93 2.67 1.2 60.3 14.0 81 2.33 1.33 high 
1178 ¡eSB 89002 2.67 0.9 64.3 9.3 79 1.67 1.67 high 
1234 SPMD 94004 2.67 1.4 61.5 11.0 79 1.50 1.67 high 
1236 SPMD 94006 2.00 1.3 60.3 11.7 76 1.67 1.67 hígh 

1251 SPMD94019 2.33 1.1 56.5 9.0 81 1.00 1.67 high 
1269 SPMD94036 1.33 1.1 63.3 9.7 75 2.00 1.67 high 
1503 SPAN94008 2.33 lA 58.0 12.7 80 1.33 1.67 ll1 .. merate 
1279 SPMD94üSO 1.67 1.5 60.5 10.5 79 1.50 2.00 high 
1643 SPA294039 2.67 1.3 53.5 13.5 83 1.00 2.00 high 
1148 ¡eSB 81 3.67 1.5 45.0 10.0 91 2.00 2.33 high 
1517 SPAN94046 1.67 1.6 56.0 17.0 78 2.50 2.33 hígh 
1531 SPLB 94009 3.00 Ll 50.0 13.7 73 3.00 2.33 high 
4 A 2267-2 2.67 1.7 63.0 11.5 81 2.00 2.33 high 
1162 ¡eSB 88004 3.00 l.l 60.0 9.0 81 LOO 2.67 high 
1180 ¡eSB 89004 \67 1.2 55.7 9.0 82 3.33 2.67 high 
1191 ¡eSB 91001 1.67 1.2 73.0 11.0 80 3.00 2.67 hígh 
1534 SPLB94012 3.00 1.1 59.5 10.5 84 2.50 3.00 high 

Table 7. Performance of the selected forage-línes in Quilichao, II semester, 1996. 

Plan. H •. Length (cm) Dayslo Green leal Agronornic Forage fresh 

Une Pedigree Vigour Leal Internode flowering are. score weight (t) 

1064 OD27668 1.67 2.0 61.7 25.0 78 4.33 1.00 5A7 
879 IS 31496 2.67 1.9 73.0 22.5 87 1.00 1.00 7,60 
471 ICSR 93024 2.00 2.4 78.0 23.3 80 5.00 1.33 5.66 

981 GD 47818 2.00 2.3 75.0 255 80 4.50 2.00 3.89 
913 IS 31446 2.33 1.6 56.0 12.0 SO 1.33 2.33 2.50 

The correlations among the various traits are presented in Tables 8, 9 and 10 for R-lines, S-lines and 
forage lines trials, In general, early vigour, leaf length and internodal length, green leaf area at 
flowering and earliness are positively related to the agronomic productivity under acid soil conditions at 
Quilichao. 



Table 8. Correlation matrix among Iraits evaluated on R-lines. Quilichao, II semester, 1996. 

Vigour Plant 

Vigour 

Plant 
height 

Leaflength 

lntemode 
Iength 

Days to 
flowering 

Leafarea 

* Significant at 5% level. 
** Significant at 1 % level. 

-0.28* 

Leaf 

0.04 -0.11 

0.29* 0.71 ** 

0.04 

Days to Leaf afea Agronomic 
flowerin score 

0.25* -0.17 0044** 

-0.38** 0.011 -0048** 

0.11 0.04 -0.22 

-0041 ** 0.21 -0.13 

-0.27* -0.02 

0.31** 

12 



Table 9. Correlation matrix among traits evaluated on B-Iines. Quilichao, II semester, 1996. 

Vigour 

Plant 
height 

Leaflength 

lnternode 
Iength 

Days to 
flowering 

Leafarea 

Vigour Plant 

-0.26* 

'" Significant at 5% leve!. 
** Significant at 1% level . 

Leaf lnternode 

-0.33** -0.33** 

0.22* 0.49** 

0.32** 

Days to Leaf area Agronomic 
flowerin score 

0.45** -0.07 0.56** 

0.01 -0.24* -0.51 * 

-0.34** -0.06 -0.32** 

-0.18 -0.02 -0.43 

-0.31 ** 0.12 

0.45** 

13 
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Table 10. Correlation matrix among tmits evaluated on forage-lines. Quilichao, Il semester, 19'16 

Vigour Plant 

Vigour ·0.79** 

Plant 
height 

Leaflength 

Internode 
Jength 

Days to 
flowering 

Leaf area 

Agronomic 
score 

* Significant at 5% leveL 
** Significant at 1 % leveL 

Leaf Intemode Days to 
flowerin 

0.32 -0.43 0.66** 

0.65* 0.73** -0.14 

0,68** 0.15 

0.2R 

5. Second semester Trials: La Libertad (CORPOICA) 

5.1. Location 

Leaf Agronomíc 
area score 

0.34 0.80** -0.73** 

-0.04 -0.78** 0.22 

0.22 -0.54 0.01 

0.27 -0.69** -0.44 

0.45 0.12 -0.67** 

0.20 ·0.55** 

-0.36 

The Experimental Center of La Libertad (CORPOICA) is loeated in the Meta Department, in the 
municipality of Villavicenc1o. Geographically, it is located al 4° 03' N and 73" 29' W, on the road that 
communicates ViIlavicencio and Puerto López (Caro, 1981). 
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5.2. Soil Charactenzation 

Geographic and geologic description of the regio n can be found in the Second Report (Jun-Sep 1996). 
The trials were planted in the lot named as "Loma 8", in the Northeastern part of La Libertad 

experimental station. The soil presented low organic matter content (2.6%, almost a 40% of the OM 
content in Quilichao). Al saturation was high (66%), and the content of inter-changeable bases were 
very low. However, the concentration of Mn in the soil was low and did not represent a problem for 
sorghum establishment. The concentration of minor elernents in the soil, was at acceptable levels for 
sorghum production; although sorne deficiency of B and Zn could have been expected. Soil analysis 
can be found in Annex 3. 

5.3 Climate 

The climate in the regio n during planting time was unusual/erratic. High rainfall continued until mid 
November, which allowed for a good establishment and developrnent of most materials. At the sanJe 
time, relative humidity was not as high as in the first sernester, resulting in lower incidence of leaf 
diseases. Climatic characterization can be observed in Figure 2. 
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Figure 2. Climatic description; La Libertad Experimental Station, 1996. 
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5.4 Planting 

The trials were planted on Oc!. 4, 1996, with the same experimental design used m the prevíous 
sernester (completely randomized block design), except the row length was mcreased to 5 In 

5.4.1 Trial management 

The experimental lot was previously planted with Brachiaria. Land preparation was preceded by killing 
the pasture with the use of a systemic herbicide (Glyphosate, 4.0 1 ha· I

). Pasture residues were 
mcorporated with the use of a disk mould plow, followed by 2 crossed passes of disk harrow. Furrows 
were opene<! with a flexible chizel plow at 60 cm. Flfteen days after planting the fertilizer 
amendements were applied [(300 kg of dolomitic calcareous, 100 kg of "Sulcamag"(S, Ca and Mg) 
and Borax 2 kg ha·l] 

At planting, the whole dose of phosphorous and half the dose of potassium were applied to the "oil 
(lOO kg of superphosphate and 50 kg of KCI per hectare). Nitrogen was applied m 2 doses; the first 
one 15 days alter gennination (100 Kg of urea); together with !he rest of the K dose The second dose 
was applied 30 days after gennination usmg 2 sources of N (50 kg of urea and 100 kg of Nitromag). 

Weed management was cenlered on the control of Brachiaría regrowth. The managetrent consisted on 
the application of2.51 hal of Atrazme in pre-etrergence and 4.0 I ha" of Prowl in post-etrergence (15 
days after gennination). 35 days after gennination Glyphosate (2.0 I ha·l) was applied to the spots 
where Brachiaria was persistant. In certam parts of the lot, it was necessary to proceed with manual 
control of the re-sprouted Brachiaria. 

Control of insects sueh as Diatrea sp. and S. frugiperda was done early. through the applieation of 
biological control agents Telenomus sp.and Trichogramma sp. In spite of that, an application of 
Hostathion (25 kg ha'l) was needed before f1owering. During grain fiIling and physiological maturity 
stage there was certain íncidence of webworm (Se/ama sorghiela), but the severity was low, not 
justifying any control treasure. 

5.5. Evaluation and Selection 

Belum V.S. Reddy visited lhe material at the maturity stage in lhe third week of Jan 1997. Jt rained m 
the second week of Dec. 1996. As a result, even though the materials were planted later by 10 days 
¡han those at Quiliehao. the material reat:hed faster to maturity. Materials were free of leaf diseases; 
but there was moderate íncidence of lodgmg, and leaf drying. Further, the reduction m plant height 
was similar to that observed at Quilichao. Higher levels of panicle ínter nodal length codensation 
oecuITed with the result the panicles becan1e very compact harbouring the webworm. Se/ama 
sorghiela which feeds on the developíng gram, while the open heads were free of the larvae and hence 
the darnage to the gramo The growth in the one fourth a10ng the length of the fiekl was severely 
affected perhaps due to water logging m the early stage. 

Data on agrollomic desirabílity was taken. Stay-green andlor non-lodgmg traits were considered as 
part of agronomic desirability, Data of tbis trait and olher traits collected earlier were analysed and are 
presented in Annex 4. The means for vanous traits are presented in Tables ll, 12 and 13 for R-lines, 
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B-lines and forage lines triaIs. Unlike Quilichao, the B-línes almost took same number of days to 
tlower as R-lines. 

TabJe 11. Descriptive statistics (means and standard deviations) for different ttaits evaluated on 
R-lines. La Libertad, TI semester, 1996. 

Vigour 
Plant height 
Length 5th leaf 
Length 5th ¡ntemode 
Days t050% flowering 
Leaf green area 
Agronornic score 

N 
70 
68 
70 
70 
70 
70 
70 

Mean 
2.36 
1.40 

59.60 
10.90 
76.00 

4.15 
2.11 

Std Dev 
0.61 
0.24 
7.90 
3.01 

. 6.17 
0.70 
0.{i6 

~M_i_n. __ -,-,M::.;ax",._ 
1.00 3.67 
0.90 2.03 

44.50 {i0.00 
5.00 19.67 

59.33 86.00 
2.67 6.00 
1.00 4.00 

Table 12. Descriptive statistics (means and standard devíatíons) for different ttaits evaluated on 
B-lines. La Libertad, 11 semester, 1996. 

Traits N Mean Std Dev Min. Max. 
Vígour "J3 2.68 0.65 1.33 4.33 
Plant height 1\7 0.80 0.33 0.00 1.00 
Length 5th leaf lI6 51.6 :'\.64 33.00 71.50 
Length 5th internode 86 "J. 10 2.39 4.00 14.(,7 
Days t050% flowel1ng "JO 7(,.0 5.:'\4 62.50 87.00 
Leaf green area "JO 4.09 0.57 3.00 5.00 
~nomic score "JI 2.02 0.72 1.00 4.00 

Table 13. Descriptive statistics (means and standard deviations) for differen! traits evaluated on 
forage-lines. La Libertad, II semesler, ¡ 996. 

Traits N Mean Std Dev Mill. Max. 
Vigour 14 2.45 O.XI 1.00 3.67 
Plant height 14 1.80 0.27 1.23 2.23 
Length 5th leaf 14 65.30 7.37 411.67 77.50 
Length 5th internode 14 17.30 3.93 9.50 23.50 
Days t050% flowering 13 71.00 7.80 54.00 112.50 
Agronomic score 14 2.45 0.83 1.33 4.00 
Forage fresh weight 13 4.08 1.59 2.00 7.00 

Selecrion was carried out based on the agronomic desirability, and the top 30% of such selections were 
assessed for the grain yield. The data for the selected entries are given in Tables 14, 15, and 16. The 
selected Imes were as productive as the Al tolerant checks. 
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Table 14. Performance of selected R-lines in La Libertad, II semester, 1996. 

Plant Ht. Length (cm) Days to Green leaf Agronomic 

Line Pedigree Vigour (m) Leaf Internode Flowering area score 
222 ICSR 110 2.00 1.1 61.3 10.0 76 4.00 1.00 
288 ICSR 194 1.67 1.9 59.0 17.0 66 3.33 1.00 
303 ICSR 89012 1.33 1.6 62.0 12.0 67 2.67 1.00 
415A ICSR 91020 1.33 lA 52.0 9.3 84 4.00 1.00 
514 ICSV 95072 2.00 lA 67.7 10.0 78 3.67 1.00 
654 ICSV 112 1.67 1.5 45.7 10.3 76 4.00 1.00 
793 IS 18758C-71O-3 1.33 2.0 63.7 19.7 66 2.67 1.00 
801 IS 30469-1187-2 1.67 lA 65.0 16.0 74 3.50 1.00 
182 ICSR-74 2.00 lA 55.0 7.3 80 3.50 1.00 
534 ICSV 95096 2.67 1.3 61.7 12.0 66 4.00 1.00 
816 IS 30469C-1518T-l 2.00 1.9 62.5 13.0 76 4.33 1.00 

o 
168 ICSR 62 1.67 1.6 70.3 12.3 78 4.00 1.33 
369 ICSR 90004 1.33 1.6 77.0 16.0 65 2.67 1.33 
407 ICSR 91012 2.00 1.3 66.0 11.7 80 3.67 1.33 
4156 ICSR 91020 1.00 1.3 59.7 ll.O 84 5.00 1.33 
504 ICSV 93042 2.00 1.5 68.7 10.3 80 3.50 1.50 
1065 GD 27669 2.33 1.3 60.0 14.3 65 4.33 1.50 
178 ICSR 71 2.67 1.1 60.0 6.0 74 4.50 1.50 
324 ICSR 89033 2.67 1.6 77.5 11.0 85 5.00 1.50 
519 ICSV 95084 2.67 1.3 54.7 8.7 73 4.33 1.50 
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Table 15. Performance of selected B-Iines in La Libertad, n semester, 1996. 

Plant Ht. Lenllth (cm) Days to Oreen leaf Agronomic 
Une Pedigree Vigour (m) Lea{ Intemode Oowering area score 

1142 ICSB 73 2.33 1.0 45.3 10.3 70 3.67 1.00 
1156 ICSB 94 2.00 0.1 51.7 13.3 73 3.67 1.00 
1269 SPMD94036 1.33 1.0 71.0 9.3 73 4.67 1.00 
1271 SPMD94037 2.67 1.0 55.7 8.3 67 3.67 1.00 
1623 SPA294021 2.00 1.0 63.0 1l.0 76 4.00 1.00 
1632 SPA294029 1.67 1.0 57.3 10.3 68 4.00 1.00 
1643 SPA294039 2.67 1.0 49.5 10.5 80 3.67 1.00 
1177 ICSB 89001 2.00 1.0 70.,5 7.0 81 4.00 1.00 
1180 ICSB 89004 2.67 1.0 56.5 8.5 77 3.00 1.00 
1517 SPAN94046 1.67 1.0 59.0 11.5 81 3.67 1.00 
1614 SPA294013 1.33 1.0 59.3 14.7 73 3.00 1.33 
1617 SPA294016 2.00 1.0 55.3 7.7 11 4.33 1.33 
1624 SPA294022 2.00 1.0 58.3 12.3 77 4.00 133 
3 ICARAVAN 2.33 1.0 68.3 11.0 66 3.00 1.33 
1 REAL 60 3.67 1.0 71.5 11.0 72 3.67 1.50 
1090 ICSB 14 4.00 1.0 53.0 9.5 63 4.00 1.61 
1100 ICSB 23 1.67 0.7 52.3 B.O 71 4.33 1.67 
1101 ICSB 24 3.00 0.0 36.0 6.0 67 3.00 1.00 
1159 ICSB 102 2.00 1.0 42.3 13.7 72 4.00 1.67 
1162 leSB 88004 2.00 0.5 42.0 9.0 S3 3.50 1.50 
1173 leSB 88015 2.67 1.0 43.5 7.0 79 4.00 1.67 
1234 SPMD94OO4 3.00 1.0 54,0 12.0 79 4,00 1.00 
1251 SPMD 94019 3.67 l.O 51.0 9.0 78 4.33 1.67 
1275 SPMD94045 3.67 LO 49.0 8.0 76 4,50 1.67 
2 SBL 107 2.67 1.0 48.3 13.0 66 3.33 1.67 

Table 16. Perfonnance oí selected forage-lines in La Libertad, II semester, 1996. 

Planl HL Len¡¡th (cm) Dayslo Agronomíc Forage fresh 
Une Pedígree Vígour (m) Le:ú Internode t10wering score weíght 

(t/lm) 
879 1831496 2,00 1.9 65.7 18.3 78 1.33 4,90 
913 IS 31446 1,67 2,2 66.0 18.0 78 1.33 7,00 
471 ICSR 93024 3,00 1.9 67.3 13.0 83 2.33 5.95 
981 GD 47818 3,00 1.8 48.7 19.0 71 2.33 3,80 
1064 OD27668 2,00 1.6 66,7 19.0 73 2.67 3.10 

The correlations among trailS presented in Table 17, 18 ami 19 showed similar trend as those of 
Quilichao. Further, many of the seleclions made here were only moderntely resistan! 10 ¡he leaf 
diseases, 
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Table 17. Correlation matrix among traits evaluated 00 R-línes. La Libertad. II semester, 1996. 

Vigour Plant 

Vigour -0.24* 

Plant 
height 
Leaflength 

lntemode 
length 

Days lo 

flowering 

Leafarea 

* Significant al 5% level. 
** Significant at 1 % level. 

Leaf Intemode 

-0.17 -0.22 

0.24* 0.64** 

0.29* 

Days 10 Leafarea Agronomíc 
flowerin score 

0.10 0.3\** 0.44** 

-0.21 -0.34** -0.42** 

-0.03 -0.10 -0.22 

-0.35** ·O.3R** -0.36** 

0.4\ ** 0.16 

0.45** 
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Table 18. Correlation rnalrÍx arnong traits evaluated on B-lines. La Libertad, II Semester, 1996. 

Vigour Plant 

Vigour 

Plant 
height 

Leaflength 

Internode 
length 

Days to 
f10wering 

Leaf area 

* Significnt at 5% leve!. 
** Significant at 1% leve!. 

-0.03 

Leaf Intemode Days to Leaf area Agronomic 

f10werin score 

-0.19 -0.08 0.19 0.04 0.13 

0.15 0.33** -0.14 0.02 -0.43** 

0.22* -0.09 0.02 -0.18 

-0.21 -0.17 -0.16 

0.27* 0.08 

0.24 



Table 19. Correlation matrix among traits evaluated on forage-lines, La Libertad, 1I semester, 
1996. 

Vigour 

Plant 
height 

Leaflength 

Intemode 
length 

Days to 
flowering 

Agronomíc 
score 

Vigour 

,. Significant at 1 % leve!. 
** Significant at 5% leve!. 

Plant 

-0.26 

Leaf Intemode Days to Agronomic 
flowerin score 

-0.42 -0.24 0.46 0.39 

0.35 0.61* -0.01 -0.72** 

0.37 -0.15 -0.01 

-0.02 -0.40 

-0.10 

6. Second Semester Trial, Carimagua (CORPOICAlClA T) 

6.1. Location 

0.06 

0.12 

-0.02 

-0.14 

0.48 

-0.25 
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The trial was planted at the Centro Nacional de Investigaciones Agropecuarias "Carlmagua", in the 
Eastem Plains of Colombia. Thi, center is located in (he plains, 320 km east of VilIavicencio in the 
Departmellt of Meta, c10se to the border with the Department of Vichada. lts geograplúc location is 

betweell 40 27' and 40 45' of North [atitude, and betweell 71 0 0,5' and 71 0 25' of West 
longitude. Its altitude is between 150 and 175 m above mean sea leve! (lGAC, 1983). 
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6.2. Soil characterization 

Carímagua belongs to the ísohypertermic well-dralned savanna system. The basín is constituted 
by sediments transported hom !he nearby mountains. In Carimagua the geologíc events are 
represented by the clay deposits, that were posteriorly covered by a layer of lime of different 
nature, induding sorne volcanic lime (eolic erosíon) (IGAC, 1983). This succession of geologicaJ 
events explalns the diversity of textures. the abundance of kaolinite and oxides, the acentuated 
desaturation of bases and the low concentratíon of essentiaJ nutrients in the soíl. 

The triaJ was planted in the lot denominated "La Reserva". It is located on !he Carimagua soil 
taxonomic unít, that extends between the Carimagua stream and the Muco river. The relíef is 
plaln (O to 3% slope). SOil5 are very deep. well drained and developed hom alluvial c1ay 
sedirnents. The soils have well developed structure. they are penneable and have a high activity 
of rnicro-organisms (IGAC, 1983). The soil is classified as mixed fine c1ay Isohypertermic Typic 
Haplustox , and occupies 40% of the complex 50ils (CR-TM). 

The soils have good permeability in the fust 35 cm (Ap and AB), as a result of its defined 
structure and fine c1ay texture. However, there is a superficiaJ layer of 2cm forrned by the 
deposition and dispersion of c1ays, which seals the soil avoiding the entrance of water (E. 
Amézquita, personal commurucation). Soils in ¡he region allow fOf a deep and profuse root 
development as a result of the structure and the depth of the soil (150 cm). The main impediment 
for root development is the high concentration of tolde elements snch as Al, Mn and Fe. 

Soils present a very acid reaction, particularly in the upper layers (pH 4.6). The day element has 
low reactivíty and the organic matter concentration is moderate (2.6% l. As a conseqnence, there 
is a low availability of nntrients in the soil, and a hígh Al saturation. lron is present at high levels, 
particuJarly in ílS oxídative forms, whích results in reddish layers of soils together wilh Fe 
precipitates. AvaiJability of P is low dne to the fixation in complexes with Al, Mn and Fe. 

Descriptíon of ehemical properties of soil sample is presented in Annex 5. 

6.3 Climate. 

The region ís in a transition zone between humid and dry tropical forests. The average rainfall is 
2344 mm, distributed mainly between the months of April and November. There is a high 

evaporatíon (1838 mm) and [he mean daily temperature is 260C in the region. The hotest months 
are during the dry period (Dec - Mar) and Ihe lowest temperatures can be observed during the 
rainy season (Jun - Aug) (IGAC, 1983). As in La Libertad, rainfall was unusual during the second 
semester of 1996, extending until núd December, whích favored the development of the 
established sorghum lines (Figure 3). 
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Figure 3. Climatíc deSl-'fÍptíon for Carimagua experimental statíon, second sernester, 1996. 

6.4 Planting 

24 

Trials were established on October 12, 1996, in the lot caBed "La Reserva", with the same 
experimental design and type of experimental unit as described for the tríal. in La Libertad. 

6.5. Trial management. 

The field was fallow for 3 years, after 2 crop cyc1es of cassaV¡¡ in 1991 and 1992. Land preparation 
was initiated with a pass of a grass mover; 15 days later a syste!TÚC herbicide was applied (glyphosate, 
3.0 1 ha· t

), once weeds have re-sprouted. One month later, all residues were incorporated with 2 
perpendicular passes of a disk plow. A deep plowing was perforrned afterwards wiili a rigid chizel 
plow. Seed bed was refined with 2 passes of a disk harrow and a pass of flexible chizel plow 10 open 
the furrows at 10 cm depth and 60 cm apar!.. 

At planting time, 300 kg of dolomitic ca1careous, 33 kg of KCl , 230 kg of ammoruum sulfate and 160 
kg of triple superphosphate were applied. After thinning, the rest of the N was applied as urea (150 
kg). 

Atrazine was applied right after planting (1.5 I/ha) and posterior weed control was done by hand 
throughout the development ofthe crop. 
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Control of S.frugiperda was done at an early stage with the application of granuluted Lorsban (20 kg 
ha'\ dírectly applied where the pest attack was most severe. The most importan! peS! during the crop 
cycle was a native rodent called "chiguíro", who preferred the plots with maiz.e in the forage-line trial 
Preventive control was applied in the form oí fencing and night-watch laborers. 

6.6. Selection and evaluation 

Belum V.S. Reddy visited the trails at maturity in the third week of Jan 1997. The field was uniform 
and the material expression was very good enabling the excellent d~Timination among the genotypes. 
Lodging was more severe than La Libertad. It was decided lo take data on the agronomic desírability 
and grain yield on the entíre sel of R- and B-lines. The test materials' earhead in general were more 
compact and were aft'ected by the earhead worm, Selama sorghiela, while the open heads were 
unaffected by the wonn. Like La Libertad leaf diseases were negligible. 

Means of the traits are given in Tables 20, 21 and 22. The data for the entíre set of materíals are given 
in the Annex 6. Se\ection for further testing was based on the agronomic desírability and grain yield in 
R- and B-lines and agronomic desirability and forage weight at rnaturity. 

Table 20. Descriptive statistics (means and standard deviations) for different traits evaluated on 
R -lines. Carimagua, 1996. 

Trait 
Vigour 
Plant height 
Length 5th ¡eaf 
Length 5th internode 
Days 1050% flowering 
Leaf green area 
Agronomic score 

N 
70 
70 
70 
70 
70 
70 
70 

Mean 
2.14 
1.50 

68.80 
13,20 
73.00 

1.25 
2.00 

Std Dev 
0.56 
0.26 
8.22 
3.77 
5.36 
0.40 
0.81 

Min. 
1.00 
0.97 

51.00 
7.33 

63.67 
1.00 
1.00 

Max. 
3.33 
2.23 

8íD3 
24.33 
82.67 
2.67 
4,00 

Table 21. Descriptive statistics (means and standard deviations) for different traits evaluated on 
B-Hnes. Carimagua, 1996. 

Trait~ N Mean Std Dev Min. Max. 
Vigour 93 2.39 0.61 1.33 4.33 
Plant height 93 1.10 0.23 0.63 1.83 
Length 5th leaf 93 63.10 6,91 41.67 86.33 
Length 5th internode 93 9.30 2.50 5,33 17.67 
Days t050% flowering 93 74.00 5.78 63.00 84,67 
Lea[ green area 93 1.43 0.44 1.00 2.67 
Agronomic score 93 2.16 0.77 1.00 4.00 
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Table 22. Descriptive statistics (means and standard deviations) for different traits evaJuated on 
forage-lines. Carimagua, n semester, 1996. 

Traits 
Vigour 
Plant height 
Length 5th leaf 
Length 5th internode 
Days t050% flowering 
Leaf green area 
Agronomic score 
Forage fiesh weight 

N 
14 
\3 
13 
13 
13 
13 
14 
13 

Mean 
2.12 
1.70 

67.30 
17.70 
77.00 

1.33 
2.43 

10.43 

Std Dev 
0.65 
0.23 
5.95 
2.48 
4.75 
0.47 
1.02 
5.17 

Min. 
1.00 
1.40 

57.00 
13.67 
71.33 

1.00 
1.00 
5.43 

Mal(. 

3.00 
2.13 

75.67 
21.33 
84.00 

2.67 
4.00 

21.87 

The data for the selected entries for aJ1 the types of materials are presented in Tables 23, 24 and 25. 
Most of the selected entries had rugh agronomic desirability and grain yield similar to the to the Al 
to ¡erant checks. 

Correlations among different traits are presented in Tables 26, 27 and 28 for the R-lines, B-Iines and 
forage-lines, respectively. 

Table 23. Performance of selected R-Iines in Carimagua, rr semester, 1996 

Plant Ht. Lenllth (cm) Days to Green leaf Agronomic 
Une Pedillree Villour (m) Leaf Intemode flowerins area score 
1065 GD27669 1.67 lA 64.7 11.7 65 1.00 1.00 
182 1CSR-74 1.67 U 69.0 12.3 79 1.33 1.00 
2 SBL 101 l.33 1.4 58.7 17.1 65 2.00 1.00 
303 ICSR 89012 1.00 1.& 80.0 14.7 68 1.00 1.00 
403 ¡CSR 91008 2.00 1.8 71.0 14.0 69 1.00 1.00 
401 ¡CSR 91012 2.33 1.2 65.0 10.0 83 1.00 1.00 
415B ICSR 91020 1.67 1.2 66.0 11.0 76 1.00 1.00 
478 ¡CSR 93033 1.67 1.8 79.7 19.0 65 1.00 1.00 
504 ICSV 93042 2.67 1.8 76.0 14.7 75 1.00 1.00 
514 ICSV95072 2.33 lA 61.0 11.0 81 1.00 LOO 
528 ICSV 95091 2.33 1.6 62.3 11.0 70 1.00 1.00 
801 IS 30469-1187-2 2.67 1.6 78.3 16.3 80 1.33 1.00 
803 IS 30469-11 R7-4 1.61 1.4 60.0 16.0 75 1.33 1.00 
804 IS 30469-1187-5 2.67 1.6 68.3 15.7 76 1.33 1.00 
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Table 24. Perfonnance of selected B-tines in Carimagua, n semester, 1996. 

Plan! HI. Len¡¡th (cm) Days to Green leaf Agronomic 
Une Pedi~ree Vi~our (m) LM"Ú ll1!emode flowerin¡¡ arca score 
1142 ICSB 73 2.67 1.1 58.0 8.0 75 1.00 1.00 
1152 lCSB 89 2.33 1.5 S7.3 13.7 66 1.33 1.00 
1154 ICSB 93 2.33 lA 69.0 12.3 69 1.00 1.00 
1156 ICSB 94 2.00 1.3 59.7 10.3 n 1.33 1.00 
1173 ICSB 88015 2.00 1.3 70.0 10.0 71 1.67 1.00 
1178 ICSB 89002 2.67 1.1 65.3 8.3 n 1.00 1.00 
2 SBL 107 2.00 lA 59.7 12.0 63 1.67 1.00 
3 ICARAVAN 2.33 1.6 70.7 13.3 70 1.67 1.00 
1 REAL 60 3.00 1.8 86.3 15.3 68 2.00 1.33 
1153 ICSB 90 2.33 1.3 69.7 10.0 76 1.67 1.33 
1159 ICSB 102 2.33 1.2 64.3 12.7 70 1.33 1.33 
1162 lCSB 88004 2.00 l.l 48.7 6.3 79 1.67 1.33 
1212 SPSFR 94002 2.67 0.9 63.3 7.7 77 1.00 1.33 
1234 SPMD94004 2.00 1.3 63.0 8.7 76 1.00 1.33 
1251 SPMD94019 2.67 l.l 65.0 8.0 73 1.33 1.33 
1275 SPMD94045 2.00 l.2 60.0 10.0 68 1.67 1.33 
1296 SPHB94006 2.00 1.3 71.7 17.7 66 1.00 1.33 
1416 SPDM94024 3.33 1.0 60.3 7.0 79 1.67 1.33 
1503 SPAN94oo8 2.33 lA 61.0 11.3 77 1.00 1.33 
1614 SPA294013 1.33 lA 64.0 11.0 76 1.00 1.33 
1632 SPA294029 1.33 1.5 59.7 143 70 1.00 1.33 
1643 SPA294039 1.67 lA 62.7 10.3 77 1.00 1.33 

Table 25. Performance of selected forage-Iines in Carimagua, Il semester, 1996. 

P1:Ult Ht. Lensth (cm) Days to 10reeneaf Agronomic Forage fresh 
Une Pedigree Vigour (m) Ik'Ú Intemode Flowerin area score weight (t) 

g 
879 IS 31496 3,00 1.7 69.0 20.3 84 1.33 1.00 20.57 
471 ICSR 93024 2.00 1.4 73.7 13.7 84 1.33 1.67 9.80 
975 OD47805 3.00 1.5 63.0 17.7 77 1.33 2.00 7.97 
1064 OD 27668 L33 1.7 69.3 17.7 73 l.oo 3.00 9.43 
466 ICSR 93011 2.33 1.5 65.7 16.7 73 1.33 3.00 7,57 
897 IS 13868 1.33 2.0 73.7 18.0 77 l.OO 3.33 12.07 



Table 26. Correlation matrix among traits evaluated on R-lines. Carimagua, Il semester, 1996. 

i Vigour Plant 

Vigour 

Plant 
height 

Leaflength 

Internode 
length 

Days to 
flowering 

Leaf area 

* Significant al 5% leve!. 
** Significant at 1 % leve!. 

-0.06 

Leaf 

0.00 -0.04 

0.28* 0.67** 

0.34** 

Days to Leaf area Agronomic 
flowenn score 

0.25* -0.07 0.14 

-0.04 0.12 -0.20 

0.16 -0.10* -0.07 

-0.14 0.30* -0.18 

-0.29* -0.20 

0.25* 
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Table 27. Correlation matrix among traits evaluated on B-Iines, Carimagua, II semester, 1996 

Vigour 

Plant 
height 

Leaflength 

lnternode 
length 

Days to 
flowering 

Leafarea 

Vigour 

* Significant at 5% leve!. 
** Significant at 1% leve!. 

Plant Leaf 

-0.43** -0.20 

0.48** 

Days to Leaf area Agronomic 
flowerin $Core 

-0.24* 0.28** 0.36 0.12 

0.75** -0.44** -0.30 -0.37** 

0.37** -0.07 -0.16 -0.20 

-0.35** -0.19 -0.25* 

0.44** 0.04 

0.22 

29 
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Table 28. Correlation matrix among traits evaluated on forage-lines. Carimagua. II semester. 
1996. 

Vigour 

Vigour -0.39 -0.31 

Plmll 
height 

Leaflength 

Intemooe 
length 

Dayslo 
flowering 

Leafarea 

Agronomic 
score 

* Significant at 5% level. 
** Significant at 1% leve!. 

0.38 

7. Sorghum genotypes and locations 

7.1 GxE ínteractions 

-0.05 

0.68** 

-0.15 

Dayslo 
f10werin 

0.04 

-0.23 

0.08 

-0.06 

Lea! area Agronomic 
score 

0.40 -0.28 

-0.22 0.03 

-0.45 0.15 

-0.09 -0.34 

-0.25 -0.80·· 

0.18 

Forage fresh 
weí ht (1) 

-0.01 

-0.10 

-0.07 

0.07 

0.82*-

-0.31 

-0.68** 

We analysed the data of days to 50% flowering, plant height at flowering, and agronomic desírability 
(or GxE interac!Íons over !bree locations for R -lines and B-lines traits. Fresh fodder weight data were 
aIso analysed for forage lines traíts in addition to the aboye three traíts. ANOV A estírnates are given in 
Table 29 for R-lines, Table 30 for B-lines, and Table 31 for forage populations lines. 
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Table 29. ANOVA for various traits, sorghum R-lines, genotypes over lacation, semesler II 
1996. 

Source Da;is to flowering Plant height (m) Agronomic score 
Df MSS Df MSS Df MSS 

Rep1ications in stations (R) 6 318.9 ** 6 0.463 ** 6 4.34 ** 
Stations (S) 2 509.8 2 0.457 2 3.89 
Oenolypes (O) 69 143.1 ** 69 0.328 ** 69 3.94 ** 
S *0 137 39.6 ** 135 0.054 138 0.94 ** 
Error 319 20.4 304 0.044 414 0.68 
** Significan! at O.Ollevel of probability 

R-lines: Variances due to localions were not significanl for all the Ihree traits sludied. Variances due 
to genotypes were highly significant for all the traits. However, variances due to OxE interactions 
were highly significanl for days to 50% flowering and agronornic desírability, bul not for plant heighl. 
This indicated that opportunities exist for site specific selection for agronomic productivity. 

Table 30. ANOV A for various traits, sorghum B-lines, genotypes over location, II semester, 
1996. 

Source Days lo flowering Plant heighl (m) Agronomic 
score 

Df MSS Df MSS Df MSS 
Replications in stations (R) 6 200.4 ** 6 0.224 ** 6 1.05 
Stations (S) 2 1387.2 "'* 2 0.09 2 89.2 ** 
Genolypes (O) 92 124.3 ** 92 0.226 ** 92 2.91 ** 
SxO 168 28.6 ** 165 0.004 184 1.21 ** 
Error 364 UL9 364 0.038 552 0.78 
** Significant al 0.0 llevel of probability 

B-lines: Similar patlerns as thal of R-lines, were noticed as fur as genotype and OxE interactions 
concerned indicating the possib1e advantage of site specific se\ection. 

Table 31. ANOVA for various traits , sorghum forage-Iines, genotypes over loeation, semester II 
1996. 

Sonrce Days lo f10wcring Planl height (m) Agronomic score Foragc weight (111.,-') 

Df MSS Df MSS Df MSS Df MSS ----
Replications in SL'llions (R) 6 26.7 6 0.076 6 3.66 *. 6 17 • 
Slations (S) 2 361.9 •• 2 0.289 •• 2 0.45 2 283.9 •• 
Genotypes (O) 13 158.4 •• 13 0.301 .* 13 653 •• 13 81.3 ** 
SxG 21 64.4 *. 22 0.144 * 26 1.84 ** 20 30.6 •• 
Error 50 30.1 56 0.086 78 0.49 54 8.9 .. Signíficrult al 0.05 leyel of probabililY 
•• Significanl al O.Olleycl of probabilily 
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Forage lines: Genotype and GxE interaction varianc:es were highly significant for al! !he traits studied. 
Further, variances due to stations were highly significant for aU the traits except agronomic desirability. 
Here again site spedfic selection has an advantage. 

Means across the locations for the selected entries for the aboye trmts are given in Table 32 for R
Iines, Table 33 for B-lines and Table 34 for forage Iines. 

Table 32. Means across the locations for the selected R-Iines, semester n, 1996 

Une Pedi![ee Plant height ~ml Da~s to flowering Agronomic $Core 
801 IS 30469-1187-2 1.6 76 LOO 
303 ICSR 89012 1.6 67 1.11 
514 ICSV95072 lA 77 1.22 
654 ICSV 112 1.5 73 1.22 
213 ICSR 102 lA 70 1.33 
222 ICSR 110 1.2 72 1.33 
793 IS 18758C-71O-3 1.9 69 1.33 
182 ICSR-74 1.3 80 1.44 
288 ICSR 194 2.0 70 1.44 
369 ICSR 90004 1.5 67 1.44 
403 ICSR 91008 1.5 76 1.44 
415A ICSR 91020 1.3 81 1.44 
415B ICSR 91020 1.3 80 1.44 
lilR IS 30469C-1518T-3 1.7 74 1.44 
804 IS 30469-1187-5 L7 76 1.56 
806 IS 30469C-1508T-2 L7 71 1.56 
1065 GD 27669 lA 67 1.67 
295 ICSR 89005 1.3 78 1.67 
407 ICSR 91012 1.3 80 1.67 
Controls Pedigree Plant height (m) Da~s to flowering Agronomic score 
I REAL 60 1.6 71 1.56 
2 SBL \07 lA 62 2.00 
4 A 2267-2 L7 82 2.11 
7 CSH9 lA 69 2.67 
3 IS 18442 1.7 64 3.00 
5 SPRU 94008 1.0 70 3.67 
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Table 33. Means across the loearíons for !he selected B-lines, semester [J, 1996. 

Line Pedígree PI ant heíghr (m2 Days 10 flowering Agronomic score 
1142 ICSB 73 1.2 76 1.11 
1614 SPA294013 l.5 75 1.22 
1154 ICSB 93 1.3 76 1.44 
1643 SPA294039 1.3 80 1.44 
1178 ICSB 89002 1.1 74 1.56 
1234 SPMD94004 lA 78 l.56 
1251 SPMD940I9 1.1 77 1.56 
I156 ICSB 94 1.1 75 1.67 
1503 SPAN 94008 lA 78 1.67 
1623 SPA294021 lA 76 l.67 
1275 SPMD94045 1.1 74 1.78 
1159 ICSB 102 1.2 72 1.89 
1162 ICSB 88004 1.1 81 1.89 
1148 ICSB 81 1.5 83 2.00 
1236 SPMD94006 1.3 74 2.00 
1269 SPMD94036 1.2 73 2.00 
1296 SPHB 94006 1.3 70 2.00 
1632 SPA294029 1.3 70 2.00 
Controls Pedigree Plan! height (m2 Days to flowering Agronomic score 
3 lCARAVAN 1.6 72 1.44 
1 REAL 60 1.6 73 1.67 
2 SBL 107 1.3 67 1.78 
4 A 2267-2 1.5 80 2.11 
7 CSH9 1.2 74 2.67 
5 SPRU 94008 0.9 72 3.67 

Table 34. Mean, across the locations for the se1e~1ed forage-lines, semester n, 1996 

Une Pedigree Plant heighl (m) Days 10 flowerin¡¡ Agronomic score Forage weight (t ha") 
879 IS 31496 1.8 79 1.11 12.13 
471 lCSR 93024 1.9 81 1.78 7.28 
897 IS 13868 2.1 69 2.11 12.76 
1064 OD27668 1.8 69 2.22 6.00 
975 OD47805 1.7 77 3.22 7.97 
Controls Pedj~ree Plant height (m) Eays lo fiowering Agronom ie score Forage weíght (1 ha") 
6 SIKUANI 1.9 60 3.11 12.40 
7 CSH9 1.3 71 4.00 5.53 
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7.2 Stability analysis 

We carried out stability analyses for plant height, days to 50% flower, and agronomic desirability score 
of R-lines, B-lines and forage sorghum Unes trials. As indicated earlier, one of the major critecia for 
advancing the lines is agtOnomic desirability $Core. The stability parameters of the selected R-lines are 
given in Table 35. R-lines, IS 30469-1187-2, ICSR 89012, ICSR 110, and ICSR 90004 showed wide 
adaptatíon while others (e.g., ICSV 95072, ICSV 112, [CSR 74 etc.) did nor. They were more 
responsive to the improvement in the environment. Six R-lines stability performance whose regression 
coefficients are diverse are presented graphically in Fig 4. Stability parameters for the selected B-lines 
are gíven in TabIe 36. B-lines Iike ICSB 73, ICARA V AN, SPA2 94039, SPA2 94021, etc. were 
highly adapted while others (e.g., ¡CSB 94, SP A2 94029, etc.) were not, and these showed specific 
adaptation. Fig.5 gives graphics representatíon of stability in performance of the selected seven B-lines. 
Stability performance parameters of the selected four forage sorghum lines are given in TabIe 37; and 

theyare graphically represented in Fig.6. Lines such as IS 31496, and IS 3[446 followed similar 
response to that of Sukuani, control a maize cultivar, while other two showed wide adaptability; but 
were low-yielders. 
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Tablé3».Selected sorghum R-lines means, regresSion ooefficienta and su. oí aquares deviations 
fra. regresslon in R-lines Trial. 11 seaester. 1996, Colombia. 

----------------------------------------------------------------------------------------------
Plant height (.) Days te SOX llover 

R-11oa 

15 304$9-1187-2 
lCSR S9012 
lCSV 95072 
lCSV 112 
lC5V 102 

lCSR 110 
lS 1875BC-710-3 

lCSR 74 
leSR 194 
lCSR 90001 

ICSR 91008 
15 30459-C-1518T-3 

lCSR 91020 
lS 30469-1187-5 

15 30469C-150BT-2 

lCSR 89005 

lCSa 91012 
ICSR 93033 

leSR 93042 
15 30469-1187-4 

ICSR 143 
1CSV 95126 
CO 27659 

Checlts : 

REAL 60 

SPlIU 94008 

Roa. Devia-
00- tino 
effi- fraJll 

Mean cient reg. 

1.59 
1.51 

1.816 0.026 

1.868 0.012 
1.41 -0.058 -0.012 

1.52 0.641 -0.003 

1.38 2.713 -0.012 

1.18 0.471 -0.012 

1.85 -3.543 -0.012 

1.31 -1.029 -0.003 

1.97 3.654 0.023 

1.50 -1.811 -0.012 

1.52 4.976 -0.012 

1.66 4.331 -0.012 

1.29 -1.335 -0.008 

1.66 -0.B26 -0.006 

1.66 1.B06 0.006 

1.27 -1.691 -0.011 

1.21 -0.617 -0.005 

1.61 3.794 -0.011 

1.55 3.388 0.022 

1.41 -0.920 -0.006 

1.24 -1.428 -0.012 

1. 75 

1.37 

1.56 
l.00 

2.797 
0.866 

0.006 
0.025 

2.410 0.044 
0.599 -0.005 

Mean 1.418 
SE+,- 0.096 

SE CReg. coeffi.)+/- 1.819 

Reg~ Devia-
co- tion 
eff!... frolll 

Mean cient reg. 

75.50 -1.853 15.073 
67.11 -0.261 -4.312 
77.38 -0.791 B8.111 

72.67 1.837 -5.058 

70.44 3.132 14.837 

72.00 2.130 -5.294 
68.63 -1.077 -1.094 
79.86 -0.068 -3.783 

69.56 -0.906 19.734 
67.3B -0.499 0.187 

75.88 2.778 11.536 
74.38 -1.156 -2.781 
80.00 2.224 -5.055 

76.29 

11.38 
1. 320 31. 328 

1. 228 0.781 

78.38 -1.635 -4.227 
80.00 -0.728 30.575 
70.25 2.597 -0.659 

77.43 1.316 -3.854 
75.71 1.295 19.121 

60.43 0.091 -4.863 
80.63 0.325 14.458 
67.38 -0.136 26.243 

70.56 
70.43 

74 
2.673 

0.554 9.446 

2.261 68.564 

1.668 

Agronow:io scora 

Reg. Devia-
ca... tion 

effi... frara 
Mean cient reg. 

1.00 0.000 -0.228 

1.11 1.056 -0.195 

1.22 2.113 -0.097 
1.22 -2.684 -0.198 

1.33 -0.771 -0.027 

1.33 0.771 -0.027 

1.33 -1.627 -0.103 
1.44 3.454 -0.151 

1.44 -2.969 -0.036 
1.44 1.056 -0.195 

1.44 2.684 -0.198 

1.44 -2.113 -0.091 
1.44 3.454 -0.151 

1.56 3.740 -0.221 
1.56 0.571 0.057 

1.67 0.000 -0.228 
1.67 5.561 0.119 

1.67 3.254 0.269 

1.67 5.567 0.179 
1.67 4.796 -0.191 

1.67 -0.711 -0.027 
1.67 
1.67 

-2.398 -0.218 
4.196 -0.191 

1.56 0.571 

3.67 -0.856" 

0.051 
0.412 

2.144 
0.391 

2.813 
------·--~ _______ ~_~~ ________________________ w ________ _____________________________________________ _ 



Tablej6. Selected sorghum B-lines means, regression coefficientsfand su. of squares 
deviations fro. regression in ,B.-lines Trial, 11 seae.ster, 1996, Colombia. 

--------------------------------------------------------------------------------------

Entry 

number 

ICSB 73 

SPA2 94013 
ICARAVAN 

leSB 93 

SPA2 94039 

leSB 89002 
SPltD 94004 

SPltD 94019 

leSB 94 
SPAN 94006 

SPA2 94021 
SOL 107 

SPltD 94045 
Icsa 102 

ICSa 66004 

leSB 81 
SPltD 94006 

SPMD 94036 
SPHB 94006 

SPA2 94029 

Controls : 

REAL 60 
SPRU 94008 

Mean 

SE+/-

Plant height (m) 

Reg. 
co-
effi-

Mean cient 

1.24 
1.50 
1.60 

1.34 
1.30 

1.08 

1.35 

1. 08 

1.08 
1.41 

1.35 
1. 29 
1.05 
1. 20 
1.07 

1. 50 

1. 25 
1.16 
1. 27 

1. 34 

-2.268 

-2.294 
1. 536 

5.405 
2.708 

3.117 

-1. 520 

-0.946 

7.414 
0.762 

-3.670 
6.914 
6.157 
2.314 

-1.052 

-0.352 

-1.546 
3.085 
3.869 

9.221 

Devia

tion 
from 

reg. 

0.014 

-0.007 
-0.008 

0.007 
-0.007 

0.028 

-0.005 

-0.008 

0.005 

-0.008 

0.001 
-0.008 
-0.005 

-0.007 
-0.007 

-0.003 
-0.006 

-0.005 
0.006 

-0.008 

1.56 10.719 0.011 

0.91 0.039 -0.006 

1.12 

0.09 
SE (Reg. coeffi.)+/- 3.992 

Days to 50% flower 

Reg. 

co-
Devia
tion 

effi- from 
Mean cient reg. 

76 

75 
72 

76 
80 

74 

78 

77 

75 
78 

76 
67 

74 

72 

81 

83 

74 
73 

70 

70 

73 

72 

1.267 

-0.081 
1.615 
1.995 

0.858 

1.319 

0.228 

1.575 

1. 706 
0.649 

-0.513 
1. 712 

2.091 
0.920 
0.201 

1. 824 

0.225 
0.956 

1.879 

0.407 

43.566 

1.961 
31.873 

52.555 

-3.930 

3.724 

-0.784 

-3.690 

0.871 
2.825 

-4.172 
-3.253 

-0.883 
-3.665 
-0.110 

-1.043 
35.208 

-3.510 
8.950 

2.737 

2.079 -2.873 

3.556 20.823 

76 

2.61 

0.948 

Agranomie score 

Reg. 
co
effi-

Mean clent 

Devia
tion 
froa 

reg. 

1.11 
1.22 
1.44 

1.44 

1.44 

1.56 

1.56 

1.56 

1.67 

1.67 

1.67 
1. 78 

1. 78 

1. 89 
1.89 

2.00 
2.00 

2.00 
2.00 

2.00 

1.67 

3.67 

2.47 

0.40 

0.340 

-0.340 
0.841 

-0.198 
0.860 

0.142 
0.161 

0.161 

2.042 

-0.019 

1.040 

1.343 

0.841 

1.182 
1.182 

0.501 

-0.501 
-0.445 
1. 002 

2.562 

-0.261 

-0.261 
-0.195 
0.233 

-0.215 

0.245 
-0.203 

-0.203 

-0.258 
-0.039 

-0.062 

-0.005 

-0.195 

-0.190 
-0.190 

-0.199 

-0.199 
2.502 

-0.014 

-0.231 

0.501 -0.199 

0.539 0.221 

0.709 

--------------------------------------------------------------------------------------



Tabl_ 37.sQlected so~ghum forage line& aeana. regression coefficient. and .~ of squares deviations fra. relressic 

ln rorage linea Trial, Il $em~ter. 1996. Colombia. _____________________ ~ ________________ ~ _______________________________________________________ ~ __________ ~ __ M _____ _ 

Plant height (M) Dayn to 50% fIo .... r Agroru:.aic Bcore Podder freeh wt (t/bal 

-----------~-~--~--- -~---~--~~---------- --------------------- -----------------------
Rég. Dévia- lego Devia- lIeg. D4lvia ... 1teg. Dovia-
00- t10n ca- tion co- t10n co- t.lon 

effl- E«"" eEti- fra. .. fU- frooa effi- ,.-
CUltivar He"" cient reg. Hean cient r-eg. Mean c:lent reg~ Mean clent res. 

---------------------------------~---~._-~~--~--------------------~--~----~----------------------------.~----------
1S 31496 1.80 0.945 -0.011 19 1.616 -5.152 1.11 -0.737 -0.100 12.13 2.287 -1.510 
IS 31446 1.83 3.278 0.081 81 1.0a9 -5.827 1.56 6.632 .. 0.147 n.57 2.163 32.575 
leSR 93024 1.90 4.583 0.002 81 0.738 -2.457 1. 78 -3.316 0.119 7.28 0.808 -1. 982 
15 32811 1.98 0.051 -0.020 70 0.503 10.120 . 1. 78 -1.105 -0.115 5.78 0.670 -2.045 

control 
Sulruani 1.92 1.140 -0.014 60 -0.095 139.899 3.11 -9.579 -0.055 14.40 1.020 12.660 

Mean 1.81 73 2.50 7.92 
5E+{- 0.12 4.26 0.33 1.49 
SE (Re!!. coeffi. )+/- 0.166 1.075 3.160 0.47 
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8. Sorghum populations 

We evaluated the large graín populatíon (ICSP LG) bulk, and hígh tillering population (ICSP Hn bulk 
for acid tolerance at Quilíchao. 

In ICSP LG we mass selected the male-sterile plant;; aud male-furtile plants based on their yielding 
ability ¡¡nd tbe bulk seeds threshed from me male-sterile plants and the male-tertile plants were mixed in 
1: 1 ro make bulk fOf the next population cycle. 

In ICSP HT, we removed the single-cuhn plants al early stage before flowering leaving the 
multiculmed plants to intennate. We also tagged me plants wíth whíte midrib at 50 days after planting. 
We mass selected among the brown midrib plant;; both male-sterile aud male-fertile plants oosed on 

hígh tiller number, hígh biomass and resistance to leaf di,ease. The bulk seeds frOIn the male-sterile 
plants and male-fertile plants were mixed in 3: 1 to make the bulk for next populations cycle. 

We plan to introgress the ut:id Roíl tolemnce Iines, and [eaf diseases resistant Iines into these populations 
in summer, 1997. 

9. Pearl millet materials 

We received 30 pearI mille! populatíons. 21 pollinators and 10 A& B pairs. These were evaluated in a 
4-row plot nursery fOf forage purpose at Quilichao under acid soil conditions (60% Al saturutíon). 
Símultaneously they were at<;o seed increased by sibbing in populations. in B-lines. and in pollinator 
Iines and by erossing male-sterile plants with their respective B-lines in A-lines. The data coUected are 
gíven in Annex 7. Based on high tillering as indicated by the scores on agronomic desirability. and 
plant heíght we selected the populations (13) and poUinators (2) for further testing as forage materials 
aJong with the selected foruge sorghum lines. Olliy four A and B pairs could be maintained aud 
selected as tbere were wide differences among the A and B lines fOf days 10 50% flowering. 
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12. Tour report of Belum V S Reddy 

Belum V S Reddy vi,ited Quilichao, La Libertad and Carimagua during Jan !J-Feb 18, I ':J':J7. The 
report he flled is being included here in. 

KEY INSTITUTIONS AND PERSONS VISITED: 1. Dr Carlos Iglesias, CIAT; 2. Mr. Luis Alfonso 
GonzaJes, Centro de Investigaciones, La Libeltad, 3. Dr Jairne Traína, Director, Region lí, 
CORPOICA, La Libertad, 4. Dr Darío Leal Monsalve, Coordinator, LA libertad; 5. Dr Juverúle 
gornez, Director, Centro de Investigaciones, CaJimagua; ó. lng. Carlos Guillenno, Coordinator, Centro 
de Ivestigaciones, Carimagua, 7. Dr Aart van Schoonhoven, DDG-Genetic Resourees, ClAT; 8. Mr. 
Jorge Saravia, Projeet Officer, ClAT; li. Mr. Gustavo A Granada, Pathologist, Apartado Aereo 233. 
ICA, Palmira and ':J. Dr Raul R Vera, Leader. Tropical Low Lands Program, ClAT. 

OBJECTTVE(S) OF THE TOUR: To evaluate the sorghum materíals for acid soil tolerance, to help in 
anaTyzing data, to decide ¡he entries for seed íncrease and crossing blocks and arrange protocol~ for 
them, plan regional testing program, prepare the draft progress report and to plant the seed im.:rease 
and crossing blocks if possible. 

MAlN OBSERVATIONS: The vísit was at right time. I evaluated lhe sorghum (R-lines, B-lines and 
forage lines) tr,lil, at three Iocations. Genotype expression was excellent at Carimagua (80% At3 
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satumtion). High wind in the regíon (Centml Llanos), shallow red roíls, and cessation of rain, in the 
seeond week of December led to lodging in many plots. Sinee plan! stands were exeellent and the field 
was uniforrn, after taking the seores for agronomic desirability (high grain and fodder yield, less lodging 
und ,>tay greeo), we dedded to take yiekl data: ro harvestiog W'.lS also taken up. "Chiguiros" (gÍ:ll1t 
mice) preferred lo eat maize (check plot) stem~ and leaves over rorghum At La Libertad 
(CORPOICA) símílar ,ituatíon incIuding the A¡+) saturatíon was observed; but the [¡eld was variable. 
Evaluatíon was carried out for agronomic desirability. In both the loeations there were no di'>easeS and 
the grain was excellent. At Quilichao (CIAT: Al+' saturatíon al 50% but high Mn+2

) field, were 
variable, and also many genotypes were eíther died at early slage or dried up in later stage. So we 
limited data takíng to the seores on agronomic desirability. There were severe leaf diseases particularly 
rust on the INTSORMIL AI+) tolerant ehecks. Since the test materials were selected earlier for 1eaf 
diseases, many entries were resistant or moderately resistant to the di'leases. So the !ines with high 
level of resistance were noted. We ma.~s seleeted the individual plants in Large Grain and High Tillering 
Sorghum Populations and made the bulks for the next cycle. The earheads of many of the [AC 
developed lines were more eompad in AI+3 toxic condítíons than in lAC (nonnal) eondítíons and they 
were infested mOfe with Selama sorflhiela than the open headed types. Mr. Felipe earlíer harvested the 
pearmíllet lnaterials. All data collected earlier including those on agronomie desirabilíty were fed and 
analyzed. Many entries were found to be as productíve as the A¡+3 tolerant check, Real 60. We selected 
24 sorghum R-lines, 26 B-lines. 5 forage tines, and 15 pearl millet populatiolls (forage) for seed 
innease and regional testing in the lnain seasons (May-Aug. and Sep-Dec) in the region. Detruled 
protocols for the seed iocrea"e and \-Tossing were prepared and explained to Dr. Carlos and Mr. Felipe. 
The Mari introduclÍons (R-lines) und the IAC male-sterile I¡oes which were received were verified und 
the A-lines were lnatched with the selected B-lines (only three selected B-lines did not have seed of 
their counter part A-lines). Every thiog was arranged fOf sowing the "eed im"Tease nursery (und sowing 
would huye beco compJeted on the 17th Feb.). The draft progress report covering the work in the Ser
Dec 1996 "eason was prepared und lefr with Mr. Felipe to fill in the tables in rhe required formal. 

A letter was drafted ae!dressing the collaoomtors outlining the objectíves and Ihe progres.~ of ¡he LA 
sorghum program the purpose of the regional testing and the e!etails of the material available for such 
testing. Dr. Otrlos agreed to take further action on lnailing the letters lo Ihe eollaoorators. Scienti~ts 
addresses in ¡he reglon were assembled ¡IS a file und left with Mr. Felipe. 

1 met twice with Dr. Schoonhoven und once with Mr. Saravia. The DDG appreciated the progress 
lnade in this project and agreed to 510fe uU the rorghum introductions al CIA T provicled ICRISAT 
pays for rejuvenation. Mr. Saravia agreed lo tmnsfer immee!iately Ihe budget share due 10 ICRlSAT 
(about US$ 90,000) from the firsl and second installments received from !DB by CIAT. 1 met twice 
wíth Dr Vera and Dr Iglesias to review the project. Dr Iglesias i5 taking over the project liaison 
function from Dr Vera. The following were finalized: al. ICRlSAT should write to Brazil on training 
eomponent, b). Fínalized the contents of Ihe letter dmfted by BVSR lO the coUaoorators on regional 
testíng, e). Agreed that Angust I <J9X as ¡he mos! appropriate time for Regional Workshop at 
Villavicem;io, une! el). Mr. Felipe, CIAT/ICRlSAT may he considered for training al IAC in 1997. We 
a1so reviewed the budget position al ClAT for Ihe project. 

Also, 1 met with Dr Triana, Director, Region !l, CORPOICA, Colombia. He expresseel keen interest lo 
have the se1eeted forage materials transferred to them immedíately. He at'>O suggested thal we should 
test and select lnaterials for high-input (non acid) roil conditiolls as well. 
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AT Quili<.;hao, sorne tillers were found infected from ergot Mr. Gustavo, indicated further that fue 
di'>Case was wide spread and agreed to collaborate with ICRISAT on chemicaJ and cultural control 

MAJN RECOMMENDATIONS: New introductíons from Mica (Mali), introgression of 
INTSORMIL material into the populations and developing hybrids to exploit the heterosi~ wcre 
suggested as measures wruch enable US develop materials beating further the INTSORMIL materiaL~. 
Activities are planned in an the three arcas. 
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Annex 1. Chemical analysis of soils at Quilichao, Jot E-ID lower end. 

Element Value Qmmtitl' Ferúlity 
pH 3.9 acid middle 
P (Bray 11) 4.X middle middle 
K (meq 100 g) 0.13 middle high 
Mg (meq IOOg) 0.5X very high very high 
Ca (meq 100g) 1.59 high high 
Sat Al (%) 55.00 middle middJe 
Sat Ca (%) 30Jl7 high high 
Sat Mg (%) 11.26 high high 
Mn (ppm) 140.63 very high low 
Zn (ppm) OJi3 high high 
B (ppm) 0.22 low low 
S.O.M (%) tí. tí5 high middle 
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Annex 2. General information far the evaluated lines al Quilichao, serrester n, J 996. 

R-LINES 

Plan! HI. Len~tJ¡ (cm) Days lo Oreen leuf Agronomíc 

S.No. Líne Pcdigree Vigour (m) Lear Intcmode flowerin¡¡ area score 

1 213 ICSR 102 1.33 lA 59.7 11.0 67 1.00 1.00 

2 4 A 2267-2 2.33 U 64.0 12.0 RO 2.33 LOO 
3 654 [CSV 112 2.()O lA 51.7 14.3 TJ 1.33 LOO 
4 8111 [S 30469-1187-2 2.00 1.7 55.0 19.7 72 2.00 1.00 

5 818 IS 30469C-ISI8T-3 2.33 1.7 73.7 15.0 76 l.lX) 1.00 

6 793 IS 1875XC-71O-3 1.33 l.X 6(l.O 16.5 72 2.S0 1.00 

7 852 ICSR-143 1.67 1.2 61.0 lI.O 81 2.00 1.00 
¡¡ 969 ICSV 95126 2.00 1.6 71.0 11.5 78 1.00 1.00 
9 514 ICSV 95072 2.33 l.3 58.5 11.0 70 UK) l.lKJ 
10 826 IS 30469C-I526-5 2.00 2.0 71.5 21.5 71 UD l,(K) 

I1 182 ICSR-74 2.00 l.2 62.0 9.5 82 1.50 UX) 

12 519 ICSV 95084 3.m 1.5 6UJ 15.0 71 LOO l.lKI 
13 804 IS 30469-1187-5 2.33 1.7 57.0 17.0 73 1.50 LOO 
14 REALW 2.m lA 6&.7 10.7 74 1.67 1.33 

15 288 ICSR 194 1.33 1.8 69.7 18.3 74 1.67 1.33 
16 303 ICSR 89012 1.33 1.5 66.3 16.3 66 1.67 1.33 
17 806 IS 30469C-1508T-2 2.33 1.8 52.0 24.3 70 1.33 1.33 
18 295 ICSR K900; 2.33 1.2 56.5 12.5 79 1.00 1.50 
19 426 ICSR 91031 2.011 LX 70,5 22.0 76 1.50 1.50 
20 374 ICSR <¡OOOR 1.67 1.6 no 12.0 82 3.()O 1.50 
21 534 ICSV 95096 2.33 1.7 58.5 16.5 75 l.00 1.50 
22 749 ICSV'J5016 2.67 lA 6R.5 14.0 70 150 l.50 
23 1065 OD27669 2.tHl 1.5 75.5 l3.0 74 1.110 1.50 
24 In ICSR 71 3.33 LO 60.0 6.5 81 1.(K) 1.50 
25 506 lCSV 931143 2.67 1.6 69.5 14.5 82 1.00 150 
26 794 IS 18158C-71O-4 3.1111 1.6 65.5 12.0 76 1.50 1.50 
27 816 IS 30469C-1518T-I 2.00 1.7 m.o 15.0 78 UO 1.50 
28 850 lCSR-I02 2.00 1.2 55.0 11.5 81 LOO 1.50 
29 309 ICSR 89019 2.67 1.2 59.5 11.0 78 LOO 1.50 
30 222 lCSR 1 J() 2,1Hl 1.2 55.7 10.0 72 1.33 1.67 
31 324 ICSR ,,9033 2.33 1.4 62.0 14.0 75 1.00 1.67 
32 415A ICSR 91020 UHI 1.2 (,83 11.7 79 2.fXl 1.67 
33 47K ICSR 9}033 2.00 1.5 67.0 20,] 72 1.67 1.67 
34 369 ICSR 9(X¡04 1.33 1.5 61.5 14.0 71 2.00 2.00 
35 403 ICSR 9lO0R 133 lA 51.5 16.5 81 2.50 2.00 
36 395 ICSR 'iOO27 2.33 L2 71.7 9.3 81 U3 2.00 
37 415B ICSR 91020 1.33 1,4 62.0 9.7 RIJ 1.67 2.00 
38 544 ICSV 112 2.00 1.5 69.3 16.7 72 2.DO 2.00 
39 880 IS 187 5Re -603 3.(1) 1.6 75.5 16.5 76 1.50 2.()O 
40 2 SBL 107 1.67 1,4 54.5 IS.O 62 3.50 2.00 
41 234 ICSR 121 2.(1) 1.2 ó:i.5 9.5 72 3JXl 2.m 
42 R03 IS 30469-IIX7-4 2,67 lA 55.0 20':; 73 250 2.1Kl 
43 149 ICSR45 2.:1:1 1.0 62.5 8.5 78 2.DO 2.00 
44 168 ICSR 62 3.lIl) 1.2 66.5 13.5 RO 3.m 2.IJO 
45 216 ICSR-105 2.67 1,4 62.0 13.0 70 UO 2.00 
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4ó 3XX ICSR 90021 3.67 1.2 56.5 15.n 82 LOO 2JXJ 
47 407 ICSR 91012 2.1111 1.3 52.0 16.5 76 1.50 2.00 
48 504 ICSV'J3042 2.33 U 63.5 13.0 78 l.OO 2.00 
49 533 ICSV 95095 3.m 1.2 51.0 9.0 80 1.00 2.00 
50 639 ICSV 93075 2.110 1.3 52.5 9.5 79 2.110 2.1M) 
51 138 ICSR-35 Hi7 U 91.0 10.0 RI LOO 2.(JO 
52 134 ICSR-31 3.67 J.3 60.7 17.7 78 1.33 2.33 
53 205 ICSR 95 2.33 1.3 56.0 10.3 72 1.33 2.33 
54 364B ICSR R'l1l75 2.67 1.I 53.3 9.0 80 1.00 2.33 
55 3116 ICSR R9015 3.33 1.4 63.0 11.0 71 UKl 2.50 
56 445 lCSR '!2016 3.(K) lA 54.0 19.0 RO 2.00 2.50 
57 704 lCSV 95[)46 2.(JO 1.4 49.7 11.3 72 2.00 2.67 
58 331 ICSR 89042 2.67 1.0 58.0 9.0 71 1.00 3.00 
59 146 ICSR-42 l.33 1.2 m.o 1100 75 1.1\7 3.m 
60 364A ICSR 89U75 2.(JO 1.1 50.0 10.3 77 1.33 3.00 
61 433 ICSR 921103 3.00 1.2 53.3 13.3 78 2.00 3.00 
62 781 IS 30469C -14()· 2 2.67 1.1 51.0 14.3 68 3.67 3.00 
63 147 lCSR-43 3.00 1.0 66.0 9.0 '1.7 3.01) 3.00 
64 528 ICSV 95091 3.00 1.5 47.1) 14.0 69 l.OO 3.00 
65 101 lCSR I 2.67 1.2 54.7 14.7 74 LIJO 3.33 
66 3 IS 18442 2.33 1.8 71.5 20.5 m 6.00 3.50 
67 766 ICSV 95031 2.33 0.9 58.0 12.0 7R 2.00 3.50 
68 7 CSH9 2.33 1.2 65.0 17.0 70 2.nO 3.67 
69 5 SPRU9400¡¡ 4.íKl l.O 65.0 10.0 83 2.00 4.00 
70 839 IS 1 R758C-603 4.33 4.50 
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B-UNES 

PI¡ml Ht. Length (cm) Days lo Green leaf Agronomic 

S.No Line Pcdigrec Vígour (m) Leaf Intemodc flowering area $Core 
1 1614 SPA294013 LOO 1.5 61.3 16.7 71> 2.00 LOO 
2 Itl7 lCSB :IX 1.67 1.2 6'13 10.0 71 LOO 1.33 
3 1142 leSB 73 1.67 1.2 53.0 12.0 82 2.m 1.33 
4 1154 ICSB 93 2.67 1.2 (~1.3 14.0 XI 2.33 1.33 
5 117X ICSB X91K)2 2.67 0.'1 64.3 93 7'1 1.67 1.67 

6 1234 SPMD 94004 2.67 lA 61.5 11.0 79 1.50 1.67 
7 1236 SPMD941l06 2.tlll LI 6lJ.3 11.7 76 1.67 1.67 
8 1251 SPMD94019 2.33 1.1 565 9.0 81 1.00 1.67 
1) 1269 SPMD94036 U3 I.I ó3.3 9.7 75 2.00 1.67 
10 1503 SPAN 94tH»); 2.33 lA 5RoO 12.7 RO 1.33 1.67 
I1 I REAL (JO 3.33 1.4 68.7 14.3 80 3.00 2.00 
12 1108 lcsa 30 1.33 lA 60.3 11.0 72 2.33 2.!XJ 

13 1279 SPMD 940511 1.67 1.5 60.5 10.5 79 1.50 2.00 
14 1643 SPA294039 2.67 1.3 535 13.5 83 LOO 2.00 
15 3 ICARAVAN 2.33 1.6 1í0.3 14.0 7R 2.67 2.00 
16 1148 Icsa 81 3.67 1.5 45.0 10.0 91 2.00 2.33 
17 1271 SPMD 94037 2.33 1.0 60.7 9.0 79 2.00 2.33 
IR 1275 SPMD 94045 2.1í7 0.9 54.0 9.0 80 LOO 2.33 
19 1517 SPAN 941)46 1.67 1.6 56.0 17.0 78 2.50 2.33 
20 1531 SPLB 94(J(19 :1.00 1.1 511.0 13.7 73 3.DO 2.33 
21 1623 SPA294tJ21 L33 1.4 63.5 14.0 74 3.50 2.33 
22 4 A 2267·2 2.67 1.7 1í3.1l 11.5 XI 2.no 2.33 
23 1152 leSB R9 U3 1.1 52.7 12.3 74 4.0{J 2.67 
24 1159 leSB 102 2JM) 1.1 51.7 9.0 75 3.m 2.1í7 
25 1160 ICSB 88lXll 2.67 1.2 52.3 9.3 76 2.00 2.67 
26 1162 Icsa 88004 3.00 1.1 60.0 9.0 81 LOO 2.67 
27 1180 ICSB 89004 1.67 1.2 55.7 9.0 82 3.33 2.67 
28 1191 ICSB 9 i(J(1l 1.67 1.2 73.0 11.0 80 3.00 2.67 
29 1296 SPHB 94006 1.67 1.1 59.7 11.0 76 4.67 2.67 
30 1304 SPHB940n 1.67 1.3 65.7 12.7 74 3.00 2.67 
31 1624 SPA294022 2.00 1.3 61U 14.3 RO 2.67 2.67 
32 2 SBL 107 2.67 I.l 53.3 15.3 72 2.67 2.67 
33 l i(J() leSB 23 2.67 0.9 52.0 X.O 7X 2.fXJ 3.00 
34 1101 ICSB 24 2.67 0.8 44.0 8.5 82 1.50 3.fXJ 
35 1126 ICSB47 2.67 l.O 55.5 9.0 72 3.fXJ 3.00 
36 1156 Icsa 94 2.67 l.O 54.1) 12.5 III 4.50 3.00 
37 1181 ICSB 90001 2.:n 1.1 5X.0 10.0 81 2.00 3.00 
38 IIlI2 ICSB 901K)2 3.00 L2 61.0 9.0 77 l.OO 3.00 
39 1212 SP8FR 94002 3.:13 0.9 49.0 9.5 X2 1.50 3JXl 
40 1453 SPDM94061 2.33 1.2 59.0 9.0 75 2.00 3.1XJ 
41 1505 SPAN 94010 1.(;7 1.0 54.7 7.0 76 \.67 }.OO 
42 1534 SPLB 94012 3.00 1.1 59.5 10.5 X4 2.50 3.(X) 
43 1538 SPLa 94016 3.00 lA 42.5 R.O 92 1.50 3.00 
44 1616 SPA294015 2.00 1.4 59.0 14.5 76 3.íKJ 3.00 
45 1617 SPA294016 1.33 1.0 53.3 10.7 73 2.67 3.íK) 
46 1084 ICSB9 3.00 0.9 4R.O R.O 78 3.50 3.33 
47 1088 leSB 12 2.IX) 1.1 61.5 X.S 74 2.00 3.33 
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48 10<)4 ICSB 18 3.í~' 1.1 555 11.1) 74 3.m) 3.33 
49 1106 ICSB 21\ 2.33 1.I 43.5 14.5 7') 3.50 3.33 
50 1141 ICSB 70 2.00 0.9 67.0 7.0 77 6.(H) 3.33 
51 1153 ICSB <JO 3.13 1.2 fiLO 15.0 77 3.00 3.33 
52 1197 ICSB 91006 2.33 1.2 42.0 S.O 92 2.00 3.33 
53 1221 SPSFR 94013 2.33 1.0 52.0 6.0 81 2,(XJ 3.33 
54 1249 SPMD '140 I R 2.00 1.0 56.0 11.0 78 2.50 3.33 
55 1252 SPMD94020 2.33 0.8 63.0 HUI 81 3.(JO 3.33 
56 1298 SPHB 94m8 3.33 1.I 55.5 '1.0 75 S.O() 3.33 

57 1302 SPHB 9401 1 3.00 . 0.9 54'() 12.0 84 UXJ 3.33 
58 1427 SPDM94037 J.OO O.X 54J) R.O 82 350 3.33 
59 1478 SPGM94031 2.33 0.9 55.0 10.0 71 4,(X) 3.33 
60 1481 SPGM 94050 1.00 1.7 66.0 IR.O 75 4.33 3.33 
61 152 I SPLB 94001 2.33 LO 58.0 7.5 78 }.no 3.33 
62 1523 SPLB 941JU3 2.33 1.1 65.0 13.0 82 2.50 3.33 
63 1557 SPRU94009 3.33 l.l 66.0 Hl.O 75 2.00 3.33 
ti4 1635 SPA294032 1.00 0.9 48.3 8.7 71 4.00 3.33 
65 7 CSH9 2.67 l.I 52.7 9.0 74 3.67 3.33 
66 1266 SPMD94033 2.67 0.9 49.5 11.0 79 5.m) 3.67 
67 1451 SPDM94059 3.33 1.2 63.0 tí.O 75 4.00 3.67 
6R 1615 SPA2 94014 2.00 1.0 55.0 9.7 77 4.67 3.67 
69 1632 SPA294029 1.67 1.1 51.0 11.3 72 4.33 3.67 
70 1639 SPA294036 4.00 LO 45.0 I LO 89 l.!K) 3.67 
71 1090 ICSB 14 4.:\1 1.1 52.5 9.0 79 2.m 4.1Hl 
72 11114 ICSB 27 3.33 0.8 43.0 8.0 76 6JX) 4.00 
73 1173 ICSB RROIS 4.00 4.lHl 
74 1177 lCSB 89(m 2.33 LO 59.0 10.0 82 2.50 4.m 
75 1I93 ICSB <)Hm 2.67 1.2 56.0 7.0 81 1.00 4.00 
76 1274 SPMD94044 3JX) 4.m 
77 1299 SPHB 94009 3.00 4.00 
78 1416 SPDM 94024 4.00 U 32.0 4.0 84 3.00 4.00 
79 1426 SPDM 94036 3.67 0.9 61.0 7.0 81 4.00 4.00 
80 1491 SPGM 94066 3.67 4.00 
81 1537 SPLB 94015 4.00 4.00 
82 1602 SPA294fX,2 3.tX) I.l 66.0 12.0 81 2.50 4.00 
83 1634 SPA2lJ4031 2.33 4.00 
84 5 SPRU 94(X18 3.!Xl n.9 54.0 7.5 85 4.mJ 4.00 
85 1454 SPDM94062 3.67 n.6 53.0 9.0 XI 4.01J 4.33 
86 1626 SPA294024 3.33 433 
87 IOX3 ICSB 8 2.33 O.X 54.0 R.O 79 4.m 4.67 
88 1263 SPMD94IBO 4.67 4.67 
89 1293 SPHB 94004 3.33 4.67 
90 1402 SPDM 94006 4.00 4.67 
91 1492 SPGM 94067 3.67 4.67 
92 1245 SPMD941)l4 4.00 s.no 
93 1526 SPLB 94005 333 S.OO 
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FORA<.;E 

S.No Line Pedigree Vigour Plant Ht. Len~th (cm) Days to Green leaf Agronomic Forage 
(m) IA'Ú Intemode Oowering arel\ score weíght 

1 1064 GD27668 l.67 2.0 6l.7 25.0 78 4.33 l.00 5.47 
2 879 IS31496 2.67 l.9 73.0 22.5 87 1.tM1 l.OO 7.60 
3 471 ICSR 93024 2.m! 2.4 n.o 23.3 gO 5.00 1.33 5.66 
4 896 IS 32811 1.67 2.0 70.0 24.0 71 2.33 1.67 4.17 
5 X97 15 1186X 1.33 2.2 68.3 21.7 71 2.33 1.67 14.IK 
6 6 SIKUANJ I.lXl 2.0 68.0 13.7 61 1.00 2.00 15.20 
7 9KI GD47R18 2.UU 2.3 75.0 25.5 Ha 4.50 2.m 3.89 
8 913 IS 31446 2.33 2.33 2.50 
9 883 IS 19667 4.1X) 3.33 
10 899 IS 19669 2.67 1.8 70.0 n.o 79 3.00 3.33 2.78 
ti 466 ICSR 93011 3.00 l.X 59.(l 15.0 81 3.(lO 4.00 3,()6 

12 7 CSH9 3.33 l.0 54.0 9.0 75 2.00 4.00 
13 472 ICSR 93026 4.00 l.l 68.0 16.0 R3 6.00 4.33 
14 975 GD 47ROS 4.00 4.67 

,. 
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Annex 3. Chemicul analysi~ of soils at La Libertad, lot Loma 8. 

Element Value Quantity Fertility 
pH 4.ll4 udd middle 
P (Bray Il) 17.20 rngh middle 
K (meq 100 g) O.OS low Iow 
Mg (meq 100g) 0.18 low low 
Ca (meq I (){)g) 0.55 middle middle 
Sat Al (%) 66.00 very high low 
Sat Ca (%) 22.35 low middle 
Sat Mg (%) 7.31 low middle 
Mn (ppm) 4.26 low high 
Zn (ppm) 0.54 middle middle 
B (ppm) 0.15 low low 
S.O.M (%) 2.6R low low 

• 
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Annex 4. General infonnation for the evaluated lines at La Libertad, semeliter [1, 19%. 

R·LINES 

S.No LÍlle Pedigree Vigour Plan! Ht. Lensth (cm) Dayslo Greeo leaf Agronomic 
(m) Leaf lotemode flowerins area score 

1 222 ICSR 110 2.!Ml 1.1 61.3 10.0 76 4.00 1.00 
2 2XX ICSR 194 1.67 1.9 59.0 17.0 66 3.33 LOO 
J 303 ICSR ¡¡'lOE !.33 1.(, 62.0 12.0 67 2.67 IJX) 
4 415A ICSR 'H020 1.33 lA 52.0 9.3 ii4 4.00 I.m 
5 514 ICSV 95072 2.00 lA 67.7 HUl 78 3.67 UX) 

6 654 ICSV 112 1.67 1.5 45.7 10.3 76 4.00 1.00 

7 793 IS IX75XC-710-3 1.33 2.0 63.7 19.7 66 2.67 1.00 
g 801 IS 3(461)-1187-2 1.67 lA 65.0 16JJ 74 J.50 1.00 
<} 182 ICSR-74 2.00 lA 55.0 7J HO 3.50 I.[)() 

10 534 ICSV 95096 2.67 1.3 61.7 12.0 66 4.00 LOO 
II 816 IS 31l469C-1518T 2.0{) 1.9 62.5 B.O 76 4.33 1.00 
12 168 ICSR (,2 1.67 1.6 70.) 12.3 78 4.(X) 1.33 
\3 369 ICSR 90004 1.33 1.6 77.0 16.0 65 2.67 1.33 
14 4117 ICSR 91012 2.1H) 13 6<1,0 11.7 80 3.67 1.33 
15 415B ICSR 91020 UNl U 59.7 11.0 84 5.lKl 1.33 
16 504 ICSV 93042 2.1Xl 1.5 68.7 10.3 80 3.50 loSO 
17 1065 GD 27669 2.33 1.3 60.0 14.3 65 4.33 1.50 
IR 178 ICSR 71 2.67 1.1 60.0 6.0 74 4.5() 1.50 
19 324 ICSR 89033 2.67 1.6 77.5 11.0 115 5.00 150 
20 519 ICSV 95084 2.67 13 54.7 8.7 73 4.33 1.50 
21 803 IS 31)4(\9-1187-4 2.67 1.5 645 13.0 HO 450 1.50 
22 544 ICSV 112 1.67 1.5 74.0 13.5 113 4.50 UO 
23 806 15 ]04C>9C-1508T 3.00 1.5 47.0 12.0 75 3.50 1.50 
24 213 ICSR 102 2.33 1.2 61.0 15.7 78 4.33 1.67 
25 295 ICSR 1'9005 2.IH) lA 48.7 6.0 75 3.33 1.67 
26 309 ICSR 8901') l.()O I.J 70.0 8.7 83 3.33 1.67 
27 331 ICSR 891)42 3.(Xl Ll 62.0 6.3 66 4.33 1.67 
28 388 lCSR 90021 2.67 1.6 67.3 IIU 79 4.00 1.67 
29 7 CSH9 3.00 1.5 62.0 I3.0 70 4.50 1.67 
30 XI8 IS 31l469C·15IRT 2.33 1.4 52.7 12.3 71 3.m 1.67 
31 X50 ICSR-\02 2.33 LI 54.3 11.0 73 3.67 1.67 
32 969 ICSV 95126 1.33 1.7 59.0 11.7 82 4.67 1.67 
33 403 ICSR 91008 3.00 L3 48.7 8.7 79 5.fK) 2.00 
34 8(l4 1531)469-1187-5 3.(H) 1.7 M.O 13.0 80 4.50 2.00 
35 1 REAL 60 2.00 1.5 52.7 14.7 70 3.33 2.(H) 
36 3MA ICSR 89075 2.67 1.5 63.3 n.7 81 4.33 2.fK) 
37 506 ICSV 93043 2.67 1.5 60.7 14.0 7R 4'<KJ 2.00 
38 639 ICSV 93075 2.33 I.l 61.0 6.7 77 4.67 2.(X) 
39 826 IS 31l469C-1 526- 2.3:1 1.7 65.7 12.0 78 4.00 2.tl{) 
40 1\52 ICSR-143 2.67 J.:l 59.0 ¡UJ XI 4.00 2.t~) 

41 374 ICSR 9(XI08 2.33 2.0 56.0 12.5 73 5.(K) 2JK) 
42 101 !CSR I 3.67 lA 53.0 14.0 69 4.50 2.00 
43 4 A 2267-2 2.67 1.3 4iW 1).0 86 4.lK) 2.ll{) 
44 445 ICSR 92016 1.67 1.5 72.7 14.7 67 4.tH) 2.33 
45 478 ICSR 93033 1.33 1.4 49.5 6.5 75 3.50 2.50 
46 216 ICSR-105 2.67 1.3 58.7 ¡!.tI 67 4.fK) 2.50 
47 426 ICSR 9\031 2.67 1.7 <;75 135 73 4.50 250 



47 

48 52R ICSV 95091 2.33 1.4 4X.7 9.0 XI 5.00 2.S0 
49 749 ICSV 1J5016 3.00 1.2 57.0 9.5 73 4,50 2.s0 
50 2 SBL 107 2,()0 1.3 5R.3 1VI 59 2.67 2,67 

51 234 ICSR 121 2m 1.2 (í9.J X.O 79 4.33 2.67 
52 364B ICSR RIJ075 3JK) 1.2 56,7 9.3 79 4.00 2.67 
53 766 ICSV 95031 2.00 U 54.3 9.3 79 4.33 2.67 
54 nI 15 30469C-140- 2.67 0,1} 72.11 IUl 7R 4.67 2.67 
55 533 ICSV 95095 3.67 l.7 59.0 10.0 67 4.llO 3.00 
56 146 ICSR-42 3.1M) 61.0 n.o 71 }.IX) },(lO 

57 :1 IS 18442 1.67 l.5 54,7 14.0 6(, 5.00 3.00 
5R 395 ICSR 91102? 2.67 1.6 61.0 l\.O 76 4.67 3.00 
59 5 SPRU 9400g 2.33 \.U 56.3 7.0 72 4.00 3.(lO 
60 134 ICSR-31 3.33 1.3 53.5 10.0 83 4.50 3.00 
61 205 ICSR 95 2.(K) \.0 54.3 7.0 83 5.50 3.33 
62 306 ICSR 89015 3.00 1.4 53.7 11.3 86 3.50 3.33 
63 794 IS IR758C-7Hl- 3.67 1.4 64.0 'i.O X2 5.m 3.33 
64 138 ICSR-35 2.33 SO.O 7.0 74 5.00 3.50 
65 147 ICSR-43 3.33 1.0 44.5 5.0 &3 S.OO 3.50 
66 433 ICSR 92003 }.no I.3 64.5 11.5 86 4.50 3.50 
67 704 ICSV 9Sl146 2.33 1.2 46.3 9.7 77 s.()() 3.67 
68 149 ICSR 45 2.33 0.9 54,0 'i.0 RO 6.00 4.()() 
69 839 IS 18758C-603 2,67 1.2 51.0 lU 75 'i.()() 4,00 
70 880 IS 18758C-603 2.67 1.2 56.0 12.5 80 4.00 4.00 
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B-LlNES 

S.No. Line Pedigree Vigour Pllmt HI. Lenlllh (cm) Daysto Oreen lear Agronomic 
(m) Lc:ú' Intemode t10werinll area score 

1 1212 SPSFR ~41~J2 2.67 75 4JXI 

2 1537 SPLB 94015 3.110 
3 1142 leSB 73 2.33 LO 45.3 10.3 70 3.60 LOO 
4 1156 leSB 94 2JXl 0.7 57.7 13.3 73 3.60 LOO 
5 1269 SPMD94036 1.33 LO 71.0 93 73 4.60 1.00 

6 1271 SPMD94037 2.67 1.0 55.7 tU 67 3.60 LOO 
7 1623 SPA294021 2.00 1.0 63.0 11.0 76 4.00 LOO 
X 1632 SPA294029 1.67 1.0 57.3 10.3 68 4.00 UXl 

9 1643 SPA29403<.1 2.67 LO 49.5 105 80 3.60 1.00 

10 1177 leSB 89001 2.00 1.0 70.5 7.0 81 4.00 LOO 
11 liSO leSB 89004 2.67 1.0 56.5 8.5 77 3.110 UXJ 
12 1517 SPAN 94046 1.67 1.11 59.0 11.5 81 3.60 LOO 
13 IlO1 ICSB 24 )JX) 0.0 36.0 6.0 67 3.00 IJXI 
14 1234 SPMD 94IX14 3.00 1.0 54.0 12.0 79 4.00 LOO 
15 1154 ICSB 93 3.33 LO 41.0 9.0 R3 5.00 LOO 
16 1197 ICSB 9((Xl6 3.1X) 1.0 67.0 9.0 78 5.lX¡ UK) 

17 1538 SPLB 94016 J.(JO LO 44.0 8.0 117 S.(lO lJX) 

IR 1614 SPA294013 L33 1.0 59.3 14.7 73 3.lHJ L33 
19 1617 SPA294016 2.110 l.O 55.3 7.7 71 4.30 133 
20 1624 SPA294022 2.00 l.0 5R.3 12.3 77 4.00 1.33 
21 :1 ICARAVAN 2.33 LO 68.3 11.0 66 3.00 1.33 
22 I REAL 60 3.67 l.0 7L5 1l.0 72 3.60 L50 
23 1162 leSB 881104 2JH) 05 42Jl 9.0 1\3 3.50 1.50 
24 1106 ICSB 2R 3.00 1.0 56.!) 11.5 65 4.00 1.50 
25 IIS1 leSB 90lKll 2.33 LO 43.5 9.0 80 4.00 150 
26 1193 ICSB 91003 3.110 I.(J 33.0 5.0 7& 4.()() 1.50 
27 1236 SPMD941~16 3.33 1.0 43.5 10.5 68 3.(JO UO 
28 1302 SPHB 94011 3.!X) 1.0 49.0 R.O 74 3.50 1.50 
29 1453 SPDM94061 4.!.XI 1.0 62.0 14.0 84 4.50 1.50 
30 1634 SPA294031 2 .. 13 1.(J 55.1) 7.5 81 3.!x) L50 
31 I090 leSB 14 4.00 1.0 53.0 9.5 63 4.00 1.67 
32 1100 leSB 23 1.67 (j.? 52.3 S.O 71 4.30 1.67 
33 1159 ICSB 102 2.!)(J l.O 42.3 13.7 72 4J~1 1.67 
34 1173 ICSB XX!) 15 2.67 l.O 43.5 7.0 79 4.00 1.67 
35 1251 SPMD 94019 3.67 LO S 1.0 9.0 78 430 1.67 
36 1275 SPMD94045 3.67 LO 4YJI H.O 76 4.50 1.67 
37 2 SBL 107 2.67 1.1) 4R.3 13.0 66 3.30 1.67 
3R 1!I84 leSB <) 2.ó7 LO 54.0 HI.O 69 5JX) 2.00 
39 1 I 17 leSB 3R 1.67 LO 52.7 7.3 71 4.60 2.!X) 
40 1153 IeSB 90 2.13 LO 45.3 7.3 82 4.00 2.W 
41 117X ICSB 89002 3.00 LO 47.0 8.7 72 4.00 2.110 
42 1182 ICSB 90001 2.33 l.O 44.0 7.1 77 4.60 2.íXl 
43 1221 SPSFR 94013 3.IX) 1.0 47.5 6.5 H2 4.50 2.00 
44 1245 SPMD94014 3Jlll 0.5 7UI 7.5 82 4.50 2.00 
45 1263 SPMD'l4030 3.:n 2.00 
46 1296 SPHB 941XJ6 2.33 1.0 55.0 12.0 66 3.60 2.00 
47 1402 SPDM 94006 4.33 0.5 46.5 10.5 82 3.50 2.00 
48 1427 SPDM94037 :\.33 0.5 53.0 55 RI 4.W 2.00 
49 1454 SPDM941l62 3.00 0.5 42.5 5.5 79 450 2JX) 
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50 147H SPGM94031 2.33 1.0 57.3 9.7 74 3.60 2.00 
51 1503 SPAN 940118 333 LO 50.5 12.5 75 4.(JO 2.00 
52 1505 SPAN 94OJO 2.DO 1.(} 54.5 7.5 81 5.(JO 2.OU 
53 1521 SPLB 940(l1 2.33 l.U 42.5 7.5 76 4.OU 2.OU 
54 1526 SPLB 94005 233 0.0 5R.5 5.5 81 4.()() 2.lXl 
55 7 CSH9 333 1.0 57.0 12.0 81 5.OU 2.OU 
56 1249 SPMD 94018 2.33 1.0 42.5 9.5 73 4.50 2.OU 
57 1266 SPMD 941)33 2.67 1.11 RO 4.00 2.00 
5~ U04 SPHB 94013 3.(lO 0.11 34.11 9.0 78 4.00 2.(X) 

59 lO88 ICSB 12 1.67 1.0 47.3 9.0 70 4.30 2.33 
6U 1274 SPMD94044 2.33 1.0 40.0 7.0 80 4.no 2.33 
61 1293 SPHB94004 2.33 0.7 56.7 9.0 75 4.OU 2.33 
62 1299 SPHB 94009 3.33 n.o 59.0 6.0 82 4.00 2.33 
63 1416 SPDM94024 3.33 1.0 45.5 11.0 &1 4.00 2.33 
64 1531 SPLB 94(XW 2.67 1.0 56.7 9.3 70 4.60 2.33 
65 4 A 2267-2 2.67 1.0 52.3 14.0 83 4.JO 2.33 
66 1108 ICSB 30 2.00 1.0 45.5 10.0 69 3.60 2.50 
67 1148 leSB 81 2.67 1.0 48.0 9.5 85 4.30 2.50 
68 1094 ICSB 18 3.(jO 0.5 5().O 7.0 7ll 4.00 2.50 
69 1126 ICSB 47 3.00 1.0 44.0 6.5 79 4.50 2.50 
70 1426 SPDM94036 3.0() 1.0 49.0 65 82 4.50 2.50 
71 1523 SPLB 94003 2.33 1.0 SU 6.0 79 3.50 2.50 
72 1615 SPA294014 2.33 0.5 46.n 7.5 67 3.50 2.S0 
73 1252 $PMD 94020 2.33 O.S 40.5 9.0 83 4.00 2.S0 
74 1616 SPA294015 1.67 1.0 61.0 10.0 79 4.00 2.50 
75 11;39 SPA294036 4.00 1.0 5K5 7.5 81 3.00 2.50 
76 5 SPRU 94008 2.33 0.5 61.0 8.0 68 5.(JO 2.50 
77 1141 ICSB 70 2.33 LO 1\5.5 10.0 80 5.00 2.67 
7R 1191 ICSB 91001 2.()0 0.0 53.7 7.7 84 4.00 2.67 
79 1298 SPHB 94008 3.(lO LO 55.5 B.O 78 4.0{) 2.67 
SO 1451 SPDM 94059 4.00 LO 37.0 10.0 82 5.00 2.67 
SI 1534 SPLB 94012 3.00 (J.7 57.7 6.7 78 4.00 2.67 
82 1626 SPA294024 2.67 65 5.00 3.00 
83 1104 leSB 27 3.00 1.0 49.0 7.0 82 5.OU 3.00 
84 1491 SPGM 94066 3.00 1.0 46.5 lO.O 65 3.00 3.00 
85 1083 ICSB 8 2.67 0.0 4R.O 4.0 !{3 4.00 3.DO 
~4\ IlóO leSB ggOilJ 2.67 77 5.(JO 3.01l 
87 1279 SPMD 94050 2.33 0.5 42.1) 7.5 78 5.OU 3.00 
88 1481 SPGM 94050 2.33 LO 57.7 14.0 70 3.30 3.00 
89 1557 SPRU 94009 3.67 0.0 41.0 7.0 76 4JXl 3.33 
90 1635 SPA294032 2.00 0.3 51.3 6.0 66 4.00 3.33 
91 1492 SPGM 94067 4.00 3.67 
92 1602 SPA294(K12 2.33 0.0 61.0 9.0 7H 5.00 4.00 
93 1152 ICSB 89 2.33 0.0 43.0 14.0 RO 4.00 4.lX) 
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FORAGE 

S.No. Line Pedigrec Vigour Plarlt Ht. Len~th (cm) Days to Agronomic Fnrage 
(m) Leaf lntemode nowerin~ score weight 

1 879 IS 31496 2.00 1.9 65.7 18.3 7X 1.33 4.90 
2 897 IS 13868 U3 2.0 643 16.7 62 1.33 2.00 
3 913 IS 31446 1.67 2.2 66.0 18.0 78 1.33 7.00 
4 896 IS 32811 2.00 2.() 65.3 21.0 66 1.67 5.00 
5 883 IS 19667 2.67 2.2 17.5 23.5 71 2.00 4.60 
6 471 ICSR 93024 3.00 1.9 67.3 13.0 83 2.33 5.95 
7 981 GD47818 3.00 1.8 48.7 19.0 71 2.33 3.80 
8 1064 GD 27668 2.DO 1.6 66.7 19.0 73 2.67 3.10 
9 466 ICSR 93011 }.(lO 2.0 73.5 23.0 76 3.00 2.20 
lO 472 ICSR 93026 3.67 1.6 60.0 9.5 66 3.(JO HU 
II 899 IS 19669 2.67 1.7 61.3 15.3 76 3.00 2.10 
12 975 GD47805 3.67 1.9 58.0 l7.0 3.(JO 
13 6 SIKUANI 1.00 1.8 75.7 16.7 54 3.33 2.93 
14 7 CSH9 2.67 1.2 64.0 12.3 76 4.00 5.63 

• 
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Annex S. Chemical analysi, of soils al Carirnagua. 101 La Reserva. 

Elemenl Value QlJantit~ Fertility 
pH 4.23 acid núddJe 
P (Bray 1I) 2.XO middJe middle 
K (meq 100 g) 0.05 low low 
Mg (meq 100g) O.!3 low low 
Ca (meq IOOg) 0.46 middle middle 
Sal Al (%) 71.00 very hígh low 
Sal Ca (%) 22.00 low low 
Sal Mg (%) 6.01 low low 
Mn (ppm) 1.59 low low 
Zn (ppm) 0.49 high high 
B (ppm) 0.29 low low 
S.O.M (%) 3.40 high middle 



Annex 6. General infoflllation for the evaluated lines at Carilllagua, selllester 11, 1<)<)6. 

R-LINES 

S.No. Line Pedigree Vigour Plan! Hl. 
(m) 

1 1065 GD 27669 
ICSR-74 
SBL 107 

1.67 1.4 

2 182 1.67 1.3 
3 2 1.33 1.4 

4 303 ICSR 89012 
ICSR 91008 
ICSR 91012 
ICSR 91020 
ICSR 93m3 
ICSV 93042 

ICSV 95072 
ICSV 95(l91 

1.00 1.8 

5 403 
6 407 
7 4158 
R 47X 
9 504 

10 514 
11 528 
12 801 
13 SO} 
14 804 

15 

IS 30469-IIX7-2 
IS 30469- 1187-4 
IS 30469-1187-5 

REAL 60 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

138 ICSR-35 
178 ICSR 71 
213 ICSR 102 
222 ICSR 110 
306 ICSR 39m 5 
369 ICSR 90004 
6~9 ICSV 93075 
ROó IS 30469C -1508T -2 
850 ICSR-102 
295 ICSR R9005 

26 415A 
27 519 
28 654 

ICSR 91020 
ICSV 95084 

ICSV 112 

2.!KI 
2.33 
1.67 
1.67 
2.67 

2.33 
2.33 
2.67 
1.67 
2.67 
2.33 
2.33 
2.67 
1.67 
2.33 
3.00 

1.33 
1.67 
J.no 
2.67 
2.33 
1.33 
2.67 
1.00 

29 749 1CSV 95016 2JKI 

30 793 IS 18758C-710-3 1.1)0 
31 Sil! IS 30469C-15IXT-3 2.(K) 
32 852 ICSR-143 1.67 
33 101 ICSR 1 3.00 
34 168 ICSR 62 1.67 
35 288 ICSR 194 1.67 
36 309 ICSR 89019 2.00 
37 324 ICSR 89033 2.67 
3R 
39 
40 
41 
42 
43 
44 

374 ICSR 9000R 
4 A 2267-2 

445 1CSR 92016 
544 [CSV 112 
794 IS 18758C-71O-4 
826 1830469C-1526-5 
969 ICSV 95126 

2.33 
2.67 
2.DO 
1.67 
2.33 
2.33 
2.00 

1.8 
l.2 
1.2 
l.X 
1.8 
lA 
1.6 
1.6 
1.4 
1.6 
1.8 
1.2 
1.0 
1.5 
1.2 
1.5 
lA 
1.1 
1.7 
1.3 
1.2 
1.3 
1.7 
1.6 
1.5 
1.7 
1.9 
1.2 
1.3 
1.6 
2.2 
lA 
1.6 
1.7 
1.9 
1.9 
1.7 
1.5 
2.0 
2.0 

ungID (cm) Days lo 

Lea( Intemode f1ow~'fÍng 

64.7 11.7 65 
69.0 12.3 79 
58.7 17.7 65 
80.0 14.7 68 
71.0 
65.0 
66.1) 

79.7 
7ó.O 

61.0 
62.3 
78.3 
60.0 
68.3 
55.7 
74.7 
76.3 
7l.3 
57.0 
59.7 
RO.O 
57.7 
73.0 
71.0 
GR.3 
73.7 
67.7 
64.0 
79.0 
77.3 
69.3 
79.3 
58.0 
69.3 
88.1 
59.3 
72.0 
72.0 
67.3 
70.7 
77.3 
71.0 
62.3 
75.n 

14.0 

10.0 
11.0 
19.0 
14.7 
11.0 

11.0 
16.3 
16.0 
15.7 
11.7 
7.3 
8.3 

11.7 
HlJ 
11.7 
19.0 
8.3 

24.3 
13.7 
10.0 
10.3 
14.3 
11.0 
13.0 
21.3 
17.0 
11.3 
7.3 

17.0 
22.3 
10.0 
10.3 
n.o 
lÓ.7 
21.0 
13.0 
16.3 
18.3 
17.0 

69 
83 
76 
65 
75 
81 
70 
SO 
75 
76 
68 
79 
76 
67 
68 
73 
67 
72 
71 
74 
81 
SO 
73 
69 
73 
69 
76 
80 
71 

75 
69 
76 
68 
74 
82 
68 
69 
70 
80 
81 

Green leaf Agmnomic 

area score 
1.00 \.00 

1.33 1.00 
2.00 LOO 
1.00 1.00 
1.00 
1.00 
U10 
1.00 
UX) 

1.00 
1.00 
1.33 
1.33 
1.33 
2.67 
1.33 
1.00 
1.00 
1.00 
1.00 
1.33 
1.00 
1.00 
1.00 
1.00 
1.00 
UXl 
1.00 
LOO 
1.67 
1.67 

1.33 
1.00 

1.33 
1.33 
1.00 
LOO 
LOO 
1.00 
2.00 
1.00 
1.00 
1.67 
LOO 

1.00 
LOO 
l.lXl 
I.fXJ 
UXJ 
UXJ 
!.IJO 
I.IXJ 
LOO 
UJO 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
\.33 

1.33 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
2JXJ 
2JJO 
2./JO 
2JJO 
2.00 
2JXJ 
2.00 
2.00 
2.00 
2.00 
2.1Xl 
2.m 
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45 134 lCSR-31 2.33 1.6 54.0 14.0 69 1.00 2.33 
46 388 ICSR <JlK121 333 1.6 61.0 15.0 71 1.00 2.33 
47 426 lCSR <) 1031 3.00 1.5 SUl 15.0 74 1.33 233 
48 506 ICSV 93043 2.67 LH 76.0 12.3 81 1.00 2.33 
49 ni IS 30469C-140-2 2.33 1.2 71.0 10.0 67 UKI 233 
50 146 lCSR-42 2.33 LO 74.7 11.7 69 1.00 2.67 
51 149 ICSR 45 2.110 1.1 51.1l 8.0 711 1.33 2.67 

52 234 ICSR 121 Ll3 13 78.0 9.7 74 133 2.67 
53 3 IS 18442 2.33 1.8 71.3 22.3 64 2.67 2.67 
54 433 ICSR 92003 1.67 1.6 67,3 12.0 68 1.33 2.67 
55 534 lCSV 9501)6 2.lKl 1.8 68.7 11.0 64 1.67 2.67 
56 7 CSH9 2.33 l.5 69,0 12,0 68 1.00 2.67 
57 Xl6 IS 31J469C-1518T-1 1.33 1.6 58.7 12.3 76 1.00 2.67 
58 839 1$ 18758C-61l3 2.33 1.5 77.7 11.7 77 1.00 2,67 
59 205 ICSR 95 1.33 lA 58.0 10.3 76 1.33 3.(J() 

60 216 ICSR-105 2.00 lA 77.0 9.7 67 1.33 3JXl 
61 331 lCSR 891142 2,33 1.2 53.7 9.3 67 1.33 3.00 
62 364A ICSR 89075 3.lKI 1.1 75,3 11,0 81 1.00 3.ml 
63 364B ICSR ~<)m5 3.00 1.2 73.3 1l,0 82 1.33 3.00 
64 395 ICSR 90027 1.33 U 62,7 9,0 68 1.33 3,00 
65 8RO IS 1l!75RC-603 3.00 U\ 82,7 13.7 77 1.00 3.00 
66 704 ICSV 95046 2.00 1.3 58.3 10.7 68 1.00 3.33 
67 766 ICSV 95031 2.33 L3 59,3 15.0 68 2.00 3.33 
68 533 ICSV 95095 2.00 lA 64,7 13.7 67 1.00 3.67 
69 147 ICSR-43 2.67 1.3 73.0 12.3 71 2.33 4,()() 

70 5 SPRU 94008 2.33 1.0 64.0 11,0 64 2.(~) 4,00 



B-LINES 

S,No, Une Pcdigrcc 

1 
2 
3 
4 

5 
6 
7 
~ 

1) 

10 
11 

12 
13 
14 
15 
16 

1142 leSB 73 
1152 [eSB 89 
1154 [eSB 93 
1156 [CSB 94 
1173 leSB ¡¡¡¡(JI) 
1178 [eSB 89002 
2 SBL [07 
3 [CARA VAN 
I REAL(~) 

1153 [eSB 90 
1159 ICSB 102 

1162 leSB 88!lO4 
1212 SPSFR 94002 
1234 SPMD 94004 
1251 SPMD941H9 

1275 SPMD 94045 
17 1296 S PHB 94006 
18 1416 SPDM 94024 
19 1503 SPAN 94008 

20 1614 SPA294013 
21 1632 SPA294029 
22 1M3 SPA294039 
23 1126 ICSB 47 
24 114R [CSB 81 
25 [177 [('SB R900I 

26 1221 SPSFR 94013 
27 1252 SPMD 94020 
2R [266 SPMD 94033 

29 1274 SPMD 94044 

30 1453 SPDM 941161 

3 [ 1454 SPDM 94062 

32 1602 SPA294W2 
33 1616 SPA294015 
34 1623 SPA294021 

35 4 A 2267-2 
36 1084 ICS B 9 
37 IORR ICSB 12 
38 1100 leSB 23 
39 1101 ICSB 24 
40 1104 [CSB 27 
41 1141 ICSB70 
42 1193 ICSB91003 
43 1249 SPMD 94018 

44 1293 SPHB 94004 
45 1304 SPHB 94013 

Vígour Plant Ht. _-=L:.;;.cn",ge.:;th.c.(:.:.cm=-.) _Day. to Green leav 
(m) Le!d' ¡ntemode fl()wering arca 

2.67 Ll 58.0 8.00 75 LOO 
2.33 l.5 57.3 13.7 66 1.33 
2.33 lA 69.0 12.3 69 LOO 
2,00 t.3 59.7 HU 72 1.33 
2,(1) 1.3 70.0 10.0 71 1.67 
2.67 LI 65.3 IDO 72 l.OO 
2.00 1.4 59.7 12.0 63 1.67 
2.33 1.6 70.7 13.3 70 1.67 
3.m U! S6.3 15.3 6R 2,00 
2.33 1.3 69,7 lO.O 76 1.67 
2.33 L2 64.3 12.7 70 1.33 
2,llll l.l 4R.7 6.30 79 1.67 
2.67 0.9 63.3 7.70 77 l.OO 
2.00 l.3 63.0 8,70 76 1.00 
2,67 I.l 65,0 lUlO 73 1.33 
2.00 L2 60.0 líl.O 6& 1.67 
2.DO 
3.33 
2.33 
133 
1.33 
1.67 
2.67 
2.67 
2.33 
2.33 
2.IlO 
2.33 
2.33 

4.00 
3,no 
1.67 
2.nIJ 
2.lXl 
2.33 
2.33 
1.67 
1.67 
1.67 
2.00 

2.67 
3.00 
1.67 
2.00 
1.33 

1.3 

LO 
lA 

1.4 
15 
lA 

1.1 
1.5 
0.9 
1.0 

LO 
0,<) 

LO 
0.9 

0.9 

1.3 
lA 

1.2 
1.5 
Ll 
1.4 

l.l 
1.0 
1.2 
LO 
LO 
LO 
1.2 
1.2 

71.7 17,7 
60.3 7.00 
61.0 11.3 
64,0 11.0 
59,7 J4.3 
62.7 10.3 
60.3 12.0 
64.3 11.7 
63.7 5.30 
60.3 5.30 
65.0 9.30 
65.3 8.00 
65.0 7.30 
5K3 7.70 
70,0 7,00 

63.7 9.30 

70.3 11.0 
75.3 12,7 

70.7 14.3 
59.3 8,00 
62,7 8.70 
61.7 7,()O 

61.7 5.30 
54.3 X.30 
66.7 <J.70 
55,7 7JXl 
ó7.0 8.30 

65.3 11.0 
74.3 IOJl 

66 
79 
77 
76 
70 
77 
66 
79 
82 
79 
74 
78 
79 
R2 
79 
76 
75 
77 
77 
69 
6R 
6R 
65 
66 
77 
76 
69 
70 
71 

1.00 
1.67 
LOO 
1.00 
UWI 
lJWl 
I.W 
U3 
1.67 
1.33 
1.33 
1.67 
1.67 
233 
2,O() 
1.67 
LOO 
LOO 
l.OO 
LOO 
LOO 
LOO 
LOO 
1.33 
1.33 
1.67 
1.33 
UKl 
1.33 

Agronomic 

score 
LOO 
LOO 
1.00 
1.00 
LOO 
LOO 
LOO 
1.00 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
l.33 
1.33 
1.33 
1.33 
1.33 
1.33 
133 
1.33 
1.67 
1.67 

1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
1.67 
2,00 

2JJO 
2,00 
2,00 
2.00 
2,()0 

2.0() 
2JK) 
2.m 
2.00 
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46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 

57 
5& 
59 
60 
61 
62 
63 

64 
65 
66 

67 
6& 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
'lO 
91 
92 
93 

1426 SPDM 940:\6 

1478 SPGM 94031 

1505 SPAN 94010 

1538 SPLB 94016 

1639 SPA294036 
lOS3 leSB '6 
1094 leSB 18 

1106 leSB 28 
1180 ICSB 89()()4 
1181 ICSB 9\lOOI 
1191 leSB 91()()1 

1236 SPMD94mi6 

1263 SPMD 94031J 

1302 SPHB 94í1l1 
1402 SPDM 940116 
1451 SPDM 94059 

1491 SPGM 94066 
1534 SPLB 94012 

1617 SPA294lH6 
1626 SPA294024 

1090 ICSB 14 
1197 leSB 9\006 
1245 SPMD 94014 
1427 SPDM 94037 

1517 SPAN 941146 
1521 SPLB 94001 
1615 SPA294014 
1624 SPA294022 

7 CSH9 
IIH2 leSB 90002 
1271 SPMD 94037 
1279 SPMD 94050 

1298 SPHB 94008 
1299 SPHB 94!Xl9 
1531 SPLB 94lí1~) 

1635 SPA294032 

1108 leSB 30 
1117 leSB 38 
1160 leSB SROOI 
1269 SPMD 94036 
1537 SPLB 941H5 
1557 SPRU 94009 
1634 SPA294031 
1492 SPGM 941167 

1523 SPLB 94003 
1526 SPLB 94005 
1481 SPGM 94050 

5 SPRU 9400S 

3.00 
2.33 
3.67 
2.33 
2.67 
2.33 
2.IlO 
2.67 

2.67 
2.33 
3.00 
2.67 

4.IXJ 
2.m) 
4.33 
2.67 

2.00 

2.33 
1.33 
2.67 
4.00 
2.00 
2.67 

2.33 
1.67 

2.00 
2.33 
2.67 
2.67 
2.00 

2.67 
2.m 
2.67 

3.00 
2.00 

1.67 

2.00 

3.ml 
3.00 

1.67 
3.67 
2.33 
1.67 
3.00 
2.67 
2.0n 

2.33 
2.67 

0.9 

1.2 
0.9 

0.9 

l.2 
LO 
U 
1.3 
1.0 

1.1 
0.9 
1.2 
LO 
l.O 
0.7 

0.9 
l.3 
1.2 

1.3 
0.9 
1.1 
1.0 
l.l 
LO 
1.6 
l.3 
l.O 
l.4 

l.3 
0.9 
1.2 
1.1 
1.0 
0.6 

U 
1.1 
1.2 

1.0 

1.0 
l.2 
0.8 
1.2 
l.O 

0.7 
n.7 
0.9 

l.5 
0.9 

71.0 6.30 

59.3 9.70 
60.3 7.(lO 

49.3 7.70 
fill.3 Hl.O 
47.3 5.70 

62.3 1 LO 
57.7 11.7 

59.0 9.00 
64.0 S.70 
M.O 10.0 

67.0 10.7 
69.n 6.70 
59.0 8.ml 
52.3 7.70 

63.3 9.00 
63.7 11.3 
71.3 B.30 

76.0 7.70 
66.7 7.IXJ 

62.0 6.70 

71.7 9.00 
66.7 7.70 

58.3 9.00 
70.3 12.0 

613 7.30 
59.0 9.30 

71.3 10.0 
73.7 10.0 

64.3 5.70 

72.3 11.7 
62.7 9.IKJ 

53.0 8.70 
41.7 7.00 

62.3 10.0 

64.3 l\.OO 
66.7 12.7 
65.7 8.70 

55.3 9.30 
71.0 7.00 
56.3 6.!Xl 
60.0 ((J.7 

60.0 6.70 
4KO 5.70 
62.3 7.70 
63.7 7.00 
59.3 15.7 
52.0 7.30 

82 

64 
74 

82 
77 
66 
67 

65 
79 

79 
íl4 

75 
73 
71 
!S5 
77 
65 
79 

71 
76 

65 

82 
69 
76 
79 

75 
6R 
79 
71 

71 

66 
X2 
69 
82 
6fi 

66 

72 
76 

72 
70 
83 
66 
79 
íi4 

79 
82 
66 
65 

2.00 

1.00 
1.00 

1.67 
1.67 
1.00 
1.33 
1.67 
\.67 
1.67 
2.67 

1.33 
1.00 
I.m 
2.67 

1.00 
1.33 
1.67 

1.33 
1.33 
1.67 
2.00 
1.67 
2.00 
2.00 

1.67 

LOO 
1.67 
1.00 

\.33 
l.OO 
1.00 
1.00 

2.00 

2.00 
\.00 
1.00 
1.33 
1.00 
1.00 

1.67 
2.00 
1.00 
2.67 

2.00 
2.33 

\.33 
2.00 

2.(J0 
2.00 

2.00 

2.00 
2.()() 

2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2.67 

2.67 
2.67 
2.67 
2.67 

2.67 
2.67 
2.67 

2.67 

3.00 
3.m 
3.m 
3.00 

3.!Xl 
3.00 

3.00 

3.33 
3.33 

3.33 
333 
3.33 
3.33 
3.33 
3.67 
3.67 
3.67 
4.00 
4.00 
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FORAGE 

S.No. Une Pcdígrcc Vigour Plan Ht. Lcnglh (cm) D«ys to Green Ic.'tf Agronomíc Pornge 
(m) Leaf Intemode floweríng arca seore Weíght 

1 819 IS 31496 3.00 1.1 69.0 20.3 84 1.33 1.00 20.51 
2 913 IS 31446 2.00 lA 60.7 15.0 84 l.00 l.UO 2l.87 

3 RIl3 IS 19667 2.()() 2,1 75.7 203 79 1.00 1.33 11.23 
4 471 ICSR 93fl24 2.!){) lA 73.7 13.7 84 1.33 1.67 9.80 
5 R% IS 32811 2.33 2.0 63.3 2l.3 74 l.OO 2.00 7.81 
6 975 GD 47805 3.{jO 15 63.0 17.7 77 1.33 2.00 7.97 

7 981 GD47818 2.00 1.6 57.!) 20.3 77 1.67 2.00 9.30 

1\ 899 IS 19669 1.67 l.8 69.3 18.7 72 1.67 2.33 6.03 
<) lO64 GD 27668 1.33 1.7 69.3 17.7 73 LOO 3.00 9,43 
10 466 ICSR 93011 2.33 1.5 65.7 16.7 73 133 3.00 751 
11 472 lCSR 93026 3.00 1.6 61.0 16.0 72 2.67 3.33 6.40 
12 897 IS 13868 1.33 2.0 73.7 la.o 77 1.00 3.33 12.07 
13 6 SIKUANl 1.00 4.00 
14 1 CSH9 2.67 L5 73.3 14.3 71 1.00 4.00 5.43 
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Annex7. General infonnation for lhe selected millet !ines al Quilichao. semester 11, 1 <)96. 

Plant Ht Length (cm) Days to Agronomic 
Líne Plot Pcdigrcc Vigour (m) Le¡¡f lntemode Ilowering score 
Population 3 ICMV 87001 2 150 51 19 55 
Population 8 ICMn¡94W 1 1.57 70 21 55 
Population 9 ICMP92853 2.29 74 22 49 
Population 12 ICMS 7703 1.64 65 26 49 
Population 15 ICMV 85404 3 1.81 bl 25 62 
Population 17 ICMV91123 2 2.00 57 26 57 1 
Population 18 1CMV 91773 Ui2 67 20 49 
Population 191CMV93751 1.89 67 24 57 
Population 20 ICMV-IS 85321 1.64 63 19 53 1 
Populalioo 2b IP 18378 2.11 83 21 59 1 
Population 28 SOSAT-C 28 1.75 66 22 55 
Population 29 LHGP 2.1KJ 56 27 55 
Population 30 TGP 2.13 57 29 55 
A-tine 31 AKM 1 O.SO 39 10 49 
B-lioe 32 BKM 2 0.80 41 12 49 1 
A-line 36 841 A 1 0.90 27 1); 57 
B-line 37 841 B 2 l.OO 45 13 57 1 
A-line 38 842A 3 1.00 26 17 59 2 
B-line 39 842B 3 1.10 31 17 59 2 
A-line 50 ICMA A 91777 2 0.80 46 17 59 1 
B-line 51 ICMA B 91777 2 0.97 54 lO 59 1 
PollÍnalor 57 ¡PC 0501 2 1.65 47 18 55 2 
Pollinalor 67 ICMR 312 1.65 57 IR 55 
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