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

Third Season Report
Sep. 1996 - Jan. 1997

Executive Summary

The selected sorghum lines from the previous growing cycle (64 R-lines: X7 B-lines and 12 forage
lines), were evaluated in a completely randomized block design with 3 replications at 3 different sites:
Quilichao (CIAT), La Libertad (CORPOICA) and Carimagua (CIAT/CORPOICA), during second
semester (Sep.-Dec.) 1996, ‘

The soils in those three sites are characterized by different levels of Al suturation. In Quilichuo, 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 intenmexdiate level of Al saturation (66%),
lower concentrations of Mn (4.3 ppm), and represents the growing conditions in the Pisdmont region
of Colombia. Carimagua, showed the highest saturation (75-80%) und represents the growing
corndditions of native savannas.

Fields were highly variable at Quilichao and La Libertad. in Quilichao the incidence of leaf discases
was very high, and enable us to select the materials both for leaf discase resistance and Al tolerance.
The other two locations did not present high levels of leaf disease incidence due 10 the relatively lower
air humidity in second semester for the Eastern part of Colombia.  Since the rains ceased in the middle
of December, and the materials matured in a rain-free situation, the grains were free from molds.
Several lines were lodged in Carimagua as a consequence of strong winds in the months of November
ancd December.

Carimagua was the best site for discriminating among genotypes with respect to grain production and
other relevam traits.  Grain production alonp with stay-green scores were considered as selection
criteria to chose those 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 tha'. Results for the different evaluated traits showed significant variability due to genotypes
and genotype x environment interaction (G x E). The selected sorghum materials (24 R-lines; 32 B-
lines and 5 forage-lines) form the test materials for the Regional Network Testing in Latin America.

During second semester 1996, two populations were planted for mass selection: a high tillering/brown
mid-rib population (ICSP HT), and a large grain population tolerant to acid soils (ICSP LG). The
bulks formed from mixing the mass selected male-sterile and male-fertile heads within each population
were combined to form the new cycle population. During the following cycle acid soil tolerant
germplasm will be introduced into both the populations.

in addition, we also evaluated pearl millets at Quilichao, introduced from India (21 R-lines, 11 A/B line
pairs and 30 populations), and a total of 2 R-lines, 4 A/B pairs and 13 populations were selected. The
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selected populations and R-lines will be evahuated during first semester 1997 for forage production,
along with the selected forage sorghum lines.

Further we introduced the seed of A-lines cormresponding to the 83 selected B-lines, and 7 high yielding
restorer lines; and a maintainer population (ICSP B) from ICRISAT Asia Center and 103 R.fines from
ICRISAT Western and Central Africa Center. These materials will be evaluated and multiplied at Cali
during sumimer 1996,

In the arca of training, two scientists, one (Mr Jaime Humberto Bernal) 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 of lowland plains (usually called savannas, plains or cerrados) in Venezucla, 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 (% at close to the mountains to %% at 200 m from the
mountains). To a large extent, in those regions, the rainfall pattern follows 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, increasing their productivity and
diversifying the production systems (introduction of improved pastures in the native savanna, rke
associated with pastures, etc.). The possibility of developing germplasm from different crop species
with the ability 10 produce an economic crop under the savanna conditions cun contribute significantly
to the diversification of production systems in the region.

As the result of the interaction among centers such as ICRISAT and CIAT, INSORTMIL and some
National Programs in Latin America, an initiative to develop a sorghum genetic enhancement program
was lnched to complement CIAT rescarch efforts in the savannas of Latin America.  An initia)
proposal was developed in 1993/94 by ICRISAT, INSORTMIL and CIAT, and presented to the Inter-
American Development Bank (IDB), and later on a modified proposal was presented by CIAT and
ICRISAT to the same institution in 1995.

ICRISAT's scientists (Drs. Belum V.S, Reddy and C.T. Hash) have traveled to the region to discuss
the proposal together with CIATSs directors and scientists;, CORPOICA (Colombia) and other
institutions of different countries. As a result a project is approved for 1996/97 financed by IDB (US$
250,000} and 2 future project for 19992000 (US$ 250,(0) is also approved for financing by the same
organization.

The basic idea of the project is to cstablish and strengthen an infrastructure for the genetic
enhancement of sorghum in the region. The three main objectives in the project are: to transfer
genetic resources uscful for the region; to initiate sorghumn breeding for the development of a genetic
base adapted to the predominant conditions in the regions; and to provide training for scientists in some
of the collaborating institutions. The specific objectives of the project are:
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. To select and multiply sorghum misterials that demonstrate tolerance to conditions of high soil
acidity (high Al saturation) and resistance to the prevailing foliar diseases: to evaluate those
materials in different sites of the Latin American savannas.

. To identify and develop parental lines with high productivity, open-pollinated varietics and
restorer lines with improved tolerance to high soil acidity and low phosphorous content,
combined with the resistance to foliar diseases (mainly anthracnose, rust and grey leaf spot)
through evaluation, selection and recombination.

To establish an effective network of scientists and institutions for the cvaluation of lines and
hybrids, where the information about different nuterials is freely exchanged in workshops,
training events or through other formal or informul communication channels.

. To evaluate the potential of millets for acid soils of Latin America,

2. Past testing of sorghum materials

The program for “A Research and Network Strategy for Sustainable Sorghum Production Systens for
Latin America” was nitiated in Devember 1995 with the introduction of large number of lines (restorer,
maintainer and forage). Those lines were multiptied and evaluated for keaf diseases in 1996 suimener
(Jan-Apr) at CIAT farm near Cali (see first report). The selected lines were evaluated for tolerace to
high Al saturation in replicated trials at two sites: Quilichao (CIAT) and La Libertad (CORPOICA)
during the first semester (May-Aug) of 1996 (see second report). The selected materials from this
report formed the test 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 the different lines selected during the first semester evaluation and the check
materials used during the second sernester trials is presented in Table 1.

All three types of materials were evaluated at 3 sites using a completely randomized block design with
three replications. Each plot consisted of 4 rows of 3 mrlength. In forage lines trial, the check material
was a maize cultivar released by CORPOICA and CIMMYT as tolerunt to acid soils.



Table 1. Lines selected in semester | 1996 and check waterials.

Materials Remarks
LINES
Restorers (64) Obtained from | semester testing
Mantainers (87) Obtained from | semester testing
Forage (12) Obtained from | semester testing
CHECKS
SBL 107 Used in B and R lines trials as Al tolerant check
Sorghica Real 60 Used in B and R tines trinls as Al tolerant check
SPRU 94008 Used in B and R lines trials as Al susceptible check
A-2267-2 Used in B and R lines trials as leaf diseases resistant check
IS 18442 Used in B and R lines tnals as leaf diseases susceptible check
Icaravan Used in B lines trial as Al tolerant check
Sikuani (Maize) Used in Forage lines trial as check

4. Second semester trials: Quilichao (CIAT)

4.1. Location

The experimental station of Quilichao is located in the Cauca valley in the South Western region of
Colombia (3° 6' N, 76" 31° W), in the geographic region of the Cauca River. The station is located 50
Km from Cali in the highway that communicates Cali with Popayan.

4.2. Suil characteristics

The characterization of the soil {amorphic isohypertermic oxic dystropept) can be found in the second
report of activities (Jun-Sep 1996).

The lot E-10 has high porosity and excellent drainage, conferred by a very good soil structure.

However, the soil analysis revealed Jess organic matter in the lower part of the terrain where the trials
were in second semester than in the upper part where the trials were established in first semester. The
relatively higher content of Al (55% saturation) and Mn (140 ppm) was a constraint for achieving high

average production, but represented excellent conditions for the selection of genotypes that tolerate
those adverse conditions.

Soil analysis can be found in Annex 1.



4.3, Climate

During second sesvester 1996, the climate at Quilichao was charterized by a high relative humadity,
which resukted in difficulties to control weeds and a higher incidence of leaf diseases,

Climare description can be observed in Figure 1
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Figure |. Description of climute in the experimental station at Quilichao, 1996,

4.4. Planting

The selected materials from the first semester (Table {) were planted on September 2K in the lower
part of lot E-10 field. The R lines were planted in 3 different sub-lots due to the limitation in space.
One of those sub-lots presented very high Mn concentration, which was a constraint for the
development of materials in the first replication of the R-line trial.

4.5. Trial management

The lower part of lot E- 10 field was previously planted with cassava. Land preparation consisted of a
pass of rotavator, followed by 2 passes of flexible chisel plough 10 loosen the soil and remove the



residues of the previous crop. Furrows for planting sorghum were opened with a flexible chizel plough
at 10 am depth and 60 vm apant.

Soil presented an mtermediate Al satgration (55'%), high Mn content (140 ppm) and a moderate
saturation of interchangeable bases (44%). The fertifization plan (120N:32 P; 095 KO kg ha')
formulnted on the busic of soil analysi results, consisted in 2 basal application of 4% of the
recommended N dose (105 kg ha '), 70 kg of K(land 150 kg of tripke superphosphate. After thinning,
the rest of the N was applied.

Weeds were controlled through the apphcation of Atrazine (1.5 t ha') ufter planting. Due 10 the
exvess rainfall in carly crop establishment, the effect of the herbicide was not satisfactory, and manuul
weeding was taken up twice (durmg thinning and prior to flowering) to achieve a desirubke control in
the fickt.

An early application agamst the army womm (Sperdoptera frugiperda) was done with granulated
Hostathion (25 kg ha'). During sccond semeser, pests were not o severe constraint for the
development of the crop. except for localized attacks of Diatrea spp. in some susceptible materials,
Contrary to what was observed during first semester, the incidence of leaf discases was very high (high
relative humidity), providing good opportunities for the selection of resistant genotypes for anthracnose
{Colletotrichum graminicola), vust (Puccinia. purpurea) and grey leaf spot (Cercosporu sorghi).

4.6. Traits Evaluated

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

1} Vigor: 15 days after planting; I=very vigorous; 5= less vigorous.

2) Plant height: of an average plant at flowering stage, in meters,

3) Length of Sth leaf at flowering (cm).

4) Length of the Sth internode at flowering (cm).

5) Days to flowering: Number of days since crop emergence till 5% of the plants have 0% of their
panicies with emerging anthers.

6) Green leaf area at flowering, scale of 1 10 Y; 1=more than %% of leaf area is green; 2=81-90%.;
3=T71-80%; 4=61-70%; 5=51-60%; 6=41-50%:; 7=31-41%; 8=21-3V%k; and Y=less than 20% of the
foliar area is green.

7y Agronomic score: Evaluated at maturity, 1-5 scale: 1=most desirable types; S=less desirable types.
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R) Foliar diseases: evaluated using 8 1 10 9 scale for anthracnose (AN), rust (RU) and white spot (LB);
1=00% of leal area with symptons, 2= 1 10 5%: 3= 6 to HHE: 4= 11 10 20%:; 5= 21 to M¥k; 6= 3]
10 4% T= 41 1o SO%: 8 =51 10 70%: and Y- more than T of the leaf area with symptoms,

For grain mokls, the incidenue was evatluated with the same 1 to 9 scale but referring 1o the surface of
grains covered with symptons.

The incidence of muize mosaic virus was evaluated using a | to 5 scale (1=F% infested plams; 2= 1 to
H0%: 3= 11 1o 25%: 4= 26 to 0% and S= more than 0% infested plants),

9) Pest incidenue wans evaluated on i 1 to 9 seale:
Shoot fly | < 1tFk affected plants; 9 > 90%..
Stemborer | < HYk affected plants; 9 > Y%,
Midge 1 < 10% sterile flowers; Y > X¥k.
Head bug 1 < 10"k symptom severity. 9 > ik,

10) Number of tillers

11} Foliage fresh weht: in the trial involving forage lines, the folinge was cut at (i) 20 days afier
flowering (around &S days after thinning), and (i) 35 days after first cut (120 days after thinning).

12) Foliage recuperation, evaluated 30 days after the foliage was cut using a 1o S seake sinlar to the
one used for evaluating vigor.

4.7. Evaluation and selection

Belum V. 8. Reddy visited the materials during 2nd and 3rd week of Jan 1997, The rains were
continuing even on the day of the visit. The materials were ar hard dough to maturity stage and was
proper time for woring the materials for agronomic deswrability.  Evaluation of R lines was done in
different fiekls, and the field with high soil Mn concentration showed marked reduction in vigour, In
other fiekds where Mn concentration was relatively lower, reduction in height was around 30%.
compared to nonmal development conditinns, like in [CRISAT Asia Center.

There was severe incidence of leaf diseases und all the Al tolerant checks were highly susveptible.
Many test lines were cither dead at carly stages of development or dried up near gruin filling stage,
indicating the level of Al toxicity in relation to the resistance level in the test material. Some tillers in
the foruge lines presented ergot (Sphacelia sorghi) dew dripping from the panicles.

The materials were scored for agronomic desirability and the lines with high level of disease’ resistance
were noted. The data taken for different traits were analysed along with data collected on agronomic
desirability. The means for various traits are presented in Tables 2, 3 and 4. [n general, B-lines are
shorter, and less vigorous, but were late in flowerine compared to R-lines.



Table 2. Descriptive statistics (means and standard deviations) for different traits evaluated
on R-lines, Quilichao, Il gemester, 19496,

Trait N Mean Std Dev_ Min, Max.
Vigour 70 2.35 0.6% 100 4
Plant height oy .40 0.24 092 1.Ys
Length Sth leal 6y 61,80 7.96 4700 9L
Length Sth internocde L] 13.60 RivE 6.50 2433
Days to504% flowering oYy 75.00 517 £0.00 K7.00
Leaf green area 6 170 [13.%) 100 6.0
Agronomic score bl 2.26 .76 1.00 4.33

As in the first semester; the forage lines were very vigorous and were very tall with greater leaf length
Table 3. Descriptive statistivs (means and standard deviations) for different traits evaluated on
B-lines, Quilichao, I semester, 19496,

Traity N Mean Std Dev Min. Mux.
Vigour 93 2.62 0.%1 1.00 4.67
Plant height Ko L1 0.23 0.60) 1.73
Length 5th leaf KO 56.3 7.14 200 1300
Length 5th internode RO )5 .09 4.00 1K.(0)
Days to50% flowering 80 79.0 4.49 FARL U X ]
Leaf green arca L] 2T 1.20 1.0 6.00
Agronomic score 93 kAN 0.90 1.00 5.0

Table 4. Descriptive statistics (means and standard deviations) for different traits evaluated on
foruge-lines, Quilichiuo, IT semester, 1996,

Traits N Mean Std Dev Min. Max.
Vigour 14 2.55 1.01 1.0 4.00
Plant height 1.90 0.43 1.00 2.37
Length 5th leaf 67.7 7.06 5400 TR0
Length 5th internode 198 5.50 YO0 25.50
Days to50% flowering 7.0 7.14 61400 X700
Leaf green area 314 1.63 1.00 6.00
Agronomiv score 14 2.62 1.29 1.00 4.67
Forage fresh weight 10 6.45 4.61 250 15.20

The data for all truits and for all lines are presented in Annex 2. Agronomic desirability, green leaf area
at flowering and carly vigour were considered in the selection criteria. The data for the selected entries
are presented in Tables §, 6 and 7. As can be seen from the tabkes, the selected lines are either superior
or close to the Al tolerant checks in agronomic productivity. Most of the lines selected for agronomic
productivity were also hivhly resistant to the leaf diseases.



Table §. Performance of the selected R-lines in Quilichao, {1 semester, 1996,
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Table 6. Performance of the selected B-lines in Quilichao, 1] semester, 1996,

Phast Hh. M!m {cm) Daysio  Greendosfl  Agoomn  Resistance

Line Pedigres Vipr  (m) lesf  mmowode  flweing wea nore 10 diseases
T614 SPAISHOI 10 18 6% 187 i) 100 T hugh
117 KSkM 167 P2 W 100 n o0 (3 high
1142 KSR} 187 12 10 120 L} 200 g high
1M ICSR9) 287 12 LR ] 144 L1} pAL 1y high
1178 ICSB 190 267 09 o3 9} N |67 167 Nigh
1234 SI'MD 94004 267 14 618 e ™ 180 | 67 hgh
123%  SPMD 94008 20 11 LB ] 17 1 167 167 high
1251 SPMD 34019 paLL] 14 “S 90 L3 IRty 1 a? high
1260 SPMD 940 (L} 11 (3R} Y1 7 o 147 high
1503 SPAN 94008 RR1I 14 ALY 127 L] 19 I 07 mwudersle
1279 SPMD 940%) 187 14 L] 0 i 1% 0 high
1643 SPA2 40W hY 1 (13 1 K 100 200 high
1148 ICSR8I 167 18 480 0o v 20 2 gh
1517 SPAN 94046 167 Lt 60 170 i3 2% pAL high
159 SPLB 94000 ] 11 0o 17 " i 2 gk

4 A2272 267 17 610 1 L} BLY m tgh
1162 ICSR R8004 L] [} 0 LY} L] [Ri1] 267 hgh
10 ICSB 89004 167 12 887 yo L LR MY high
1191 ICSR 9100 167 12 Mo 1o K0 e 167 hgh
159 SPLR 94012 LN 4 1l AUA] s K4 140 i high

Table 7 Performance of the selected forage-lines in Quilichao, [l semester, 1996,

Phant Hit Length (¢m) Days tor Greenbeal  Agronoma Forage fresh

Line Pedigree Vigour (m} Leal Internnde  fhwering e [ weight (1)
et GD 27608 18120 817 20 7 i T T4
&9 1S 31496 2167 19 0 228 87 10 1m0 16
471 ICSR 9024 100 24 no 213 K0 Lo [} S bh
YR} CGD4781% 100 pA 0 99 # 450 2K 1KY
91t [§ 11446 n 1& 560 120 L4 {3 21 180

The correlations among the various traits are presented in Tables 8, 9 and 10 for R-lines, B-lines and
forage lines trials. In general, carly 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.
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Table 8. Correlation matrix among traits cvaluated on R-lines. Quilichao, 11 semester, 1996

Vigowr  Plant Leaf Ilntemode Daysio Leafaren Agronomic

height  length length _ flowering seore
Vigour Q.24 0.04 0.1 0.25¢ 017 0.44%+
Plant 0.29* 0.71%* -(.38%* .08 ~(.4R e
height
Leaf length 0.0 0.1 0.04 -0.22
internode Tlo4tee 0 13
leagth
Days to A0.27¢ .02
flowering
Leaf area 0.3]%

* Significant at 5% level
** Significant at 1% level.
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Table 9. Correlation matrix among traits evaluated on B-lines. Quilichso, Il semester, 1996.

Vigour Plant Leaf  Inemode Daysto Leafarea Agronomic
height _ length length __flowering score

Vigour -0.26*  -0.33%*  .033** .A5%> -0L.07 0.56%*
Plant 0.22* 0.49** 0.01 -(1.24% 051"
height
Leaf length 0A2% ()34 -0.06 2. 32%e
Internode (L1K -0.02 -0.43
length
Days to 031 (.12
flowering
Leaf area 0.45%¢

* Significant at 5% level,
“* Significant at 1% level
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Table 10. Correlation matrix among tralts evaluated on forage-lines. Quilichao, il semester, 1996

Vigour Plat  Leaf Internode Daysto  Leaf  Agronomfc Forage fresh

height length  length flowering  area score weight (t
Vigour 0.79% 032 043 066 0.34 0.80%* .73
Plant 065¢ 073 014 004 078 022
height
Leaf fength Q.68 .15 (.22 {154 .01
Internode 0.2% 0,27 )6y -0.44
length
Days to 045 0.12 (.67
flowering
Leaf area 0.20 .55¢4%
Agronomic .36
score

* Significant at 5% level.

** Significant at 1% level.

5. Second semester Trials: La Libertad (CORPOICA)

5.1. Location

The Experimental Center of La Libertad (CORPOICA) is located in the Meta Depuniment, in the
municipality of Villavicencio. Geographically, it is located at 403 Nand 73° 29 W, on the road that
communicates Villavicencio and Puerto Lépez (Caro, 1981).
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$.2. Suil Characterization

Geographic and geologi: description of the region can be found in the Sevond Report (Jun-Scp 1996).

The trals were planted in the lot named as “Loma X7, in the Northeastern part of La Libertad
experanental sation. The soil presented Jow organk: matter content (2.6% , almost a 0% of the OM
vontent in Quilichaoi. Al saturation was high (66% ). and the voment of inter-chungeable tuses were
very low. However, the concentration of Mn in the soif was low and did not represent 4 problem for
sorghurm establishiment. The comventration of minor clements i the soil, was at acceptable levels for
sorghum production; although some deficiency of B and Zn could have been expected. Soil analysis
can be found in Annex X,

£.3 Climate

The climate in the region during planting tume was unusualerratx.  High ramtadl continued until mid
Novermber, which allowed for a good establishiment and development of most materials. At the same
time. telative humidity was not as high as n the st semester, resulting in lower incdence of Jeaf
diseases. Climatic characterization can be obmerved in Figure 2.

—®— Kawlalt
60 1 mm B Evapotanspiratien v W
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Figure 2. Climatic description; La Libertad Experimental Swation, 1996,
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5.4 Planting

The trials were phinted on Oct. 4, 1996, with the same experimental design used in the previous
semester (completely randomized block design), except the row length was increased 1o 5 m,

$.4.1 Trial management

The experinental Jot was previously planted with Brachiaria. Land prv.-parmnon was preceded by killing
the pasture with the use of a systemic herbicide (Glyphosate, 4.0 | ha'). Pusture resiklues were
incorporated with the use of a disk mould plow, followed by 2 crossed passes of disk harrow. Futrows
were opened with a flexible chizel plow at 60 vmv  Fifieen days after planting the fenilizer
amendements were applied [(300 kg of dolomitic cakareous, 100 kg of “Sulcamag™(S. Ca and My)
and Borax 2 kg ha']

At planting, the whole dose of phosphorous and half the dose of potassium were applied to the soil
(100 kg of superphosphate and 50 kg of KCI per hectare). Nitrogen was applied in 2 doses; the first
one 15 days afier germenation (100 Kg of urea); together with the rest of the K dose The second dose
was appbed 30 days after germination using 2 sourcves of N (50 kg of urea and 100 kg of Nitromag).

Weed nanagement was centered on the control of Brachiaria regrowth. The management consisted on
the apphication of 2.5 ha™' of Atrazine in pre-emergence and 4.01ha” of Prowl in post-emergence (15
days afler germination). 35 days after germination Glyphosate (2.0 | ha') was applied to the spots
where Brachiaris was persistant. In certain pants of the lot, it was necessury to proveed with manual
control of the re-sprouted Brachiaria.

Control of insects such as Diarreu sp. and S. frugiperda was done carly, through the application of
biological control agents Telenomus spand  Trichogramma sp.  n spite of that, an application of
Hostathion (25 kg ha') was needed before flowering. During grain filling and physiological maturity
stage there was certain incidence of webworm (Selama sorghiela), but the severity wus low, not
stifying any control measure.

5.5. Evaluation and Selection

Belum V.S. Reddy visited the material at the maturity stage in the third week of Jan 1997, It rained in
the second week of Dec. 1996, As a resuk, even though the materials were planted later by 10 days
than those at Quilichao, the material reached faster 1o maturity.  Materials were free of leaf discases:
but there was moderate incidence of lodging, and leaf drying. Further, the reduction in plant height
was similar to that observed at Quilichao. Higher levels of panicle inter nodal length codensation
occurred with the result the panicles became very compact harbouring the webworm, Seluma
sorghiela which feeds on the developing grain, while the open heads were free of the larvae and hence
the damage to the grain. The growth in the one fourth along the length of the fickd was severely
affected perhaps due to water logging in the carly stage.

Data on agronosic desirability was taken. Stay-green and/or non-lodging traits were considered as
part of agronomic desirability. Data of this trait and other traits collected carlier were analysed and are
presented in Annex 4. The means for various traits arc presented in Tables 11, 12 and 13 for R-lines,
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B-lincs and forage lines triaks. Unlike Quilichao, the B-lines almost took same number of days to
flower as R-lines.

Table 1§, Descriptive statistics (means and standard deviations) for different traits evaluated on
R-lines. La Libertad, Il semester, 1996.

Trait N Mean 51d Dev Min. Max.
Vigour 70 2.36 .61 140} n?
Plant height (% 1.40 424 (4 203
Length 5th leaf 0 59.60 7.9 44.50 RO.00
Length Sth internode 70 10.90 ot . 5.00 19.67
Days to50% flowering 70 76.00 617 59,23 K0.AK)
Leaf green area 0 4.15 070 267 6.0
Agronomic score 70 211 (.86 Loe 0

Table [2. Descriptive statistics (means and standard deviauonsy for diffetent s evaluated un
B-tines. La Libertad, i semester, 19496,

Trans N Mean S Dey o Min, - Max,
Vigour 93 268 .68 .33 433
Plant height X7 [{R.{]] .33 000 .00
Length Sth feaf K6 Sto K64 43,00 7150
Length Sth internode X6 V0 1A 4.00 .07
Days oS04% tlowering H 76.0 5.84 02,50 ®¥7.00
Leaf green area 90 400 0.57 3.00 5.00
Agronomic score vl 2.02 072 1.00 400

Table 13. Descriptive statistics (means and standard deviations) for different traits evaluated on
forage-lines. La Libertad, {1 semester. 1996,

Traits N Mean Sud Dev Min. Max.
Vigour 14 245 .81 100 367
Plant height 14 1.80 0.27 1.23 223
Length Sth leaf 14 65.30 7.37 48.67 77.50
Length 5th internode 14 17.30 3493 9.50  23.50
Days 1050% flowering 13 7100 7.80 54.00 82.50
Agronomic score 14 2.45 0.K3 1.33 4.00
Forage fresh weight 13 4.0% 1.59 2.00 7400

Selection 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 lines were as productive as the Al tolerant checks.
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Table 14 Performance of selectedd R-lines i La Libertad, 1} semester, 1996,

Plant He. Length qom) O o Cirven teal LY UL TS

Lane Pedigroe Vigour [1,.)] feat 1 b Flowenny arca won
222 KSR L0 200 11 LT L0 k0 4t {0
28K ICSR 194 167 1.9 9.0 170 o ja Lo
un 1SR w02 LR 1.6 [t} 120 Ly 267 IRLH
ALSA  ICSR YO0 (R3] 14 &0 R EY 400 (XLt
s14 SV Y2 2 14 (YA . m 167 (K13
654 ICSV 112 1.67 18 44 1t 0 400 L
M IS IRTSRC.THy A 1.3 20 67 vy [ 207 [REY
L1l IS MMen-FIXT.D 1.67 14 Hs o 16 74 180 1ix
(L% 1CSR-74 2w [ ) 50 TR R0 150 0
LT 1CSV 98046 67 [ 617 1, o 400 (XLT
Ri6 1S HUMAC-ESIRT - 240 K3 628 [RE1] 76 4.4 (1Y)
16X ICSR 62 167 (X33 ma [ ™ XL [
e ICSR dnd [ 1.6 o 160 [ 167 Ly
a7 ICSR ©to12? 2An [ 6O 1) 17 L0 i67 1.3
4158 ICSR 91020 (KL ) 47 110 LY} SO0 (R}
UM SV Y2 20 1 ox7 (IR RO 180 1.50
1068 GD 27664 243 1t [ 1 144 (31 4.4 1%
17% 1CSR 71 2.67 i1 [y [y izl 4,50 1.50
124 1ICSR HM)3 3 67 1.6 T8 o XS S0 1.50
519 1CSV 95084 267 1.3 4.7 X7 kAl 4,13 1.80
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Tabie 18. Performance of sclected B-lines in Lo Libertad, Il semester, 1996,

Pl Hi. Length (cm) Daysto  Greenleal  Agnnaru
Line Pedigree Vigour {m) el  Iniemode  Nowenng arca soure
1142 ICSB T3 pAK) 10 453 10.3 0 a7 (KLY
11% ICSB% 1w 0.7 517 132 n o7 10
1269 SPMD 9%40%% [ X4 e 9.3 " 447 100
1221 SPMD 94037 2.67 [ RV 587 %1 67 a7 Lo
1623 SPA2 9402} 2.0 1.0 [LEA(] 1o b 400 1.00
1632 SPA2 94029 167 L 7.3 [[X] o 4.00 1A
1643 SPA2 %40V 2.67 1.0 49.5 108 4 167 L0
177 1058 {9001 P} 1.0 s 7.0 R1 4.0 L)
1180 1CSB 8%XM 167 1.0 56.% ks , m AR ] 100
1517 SPAN 94046 67 10 @0 s | 3 167 L)
1614 SPA2 4011 n 10 A 147 n (ALY (AL
1617 SPA294016 200 1.0 481 117 " 41 (W3]
1624 SPA294022 200 1.0 SK.3 121 n am K1
1 ICARAVAN 24 Lo LR 1o [ 100 (A
1 REAL 60 167 i 7.8 1o n 167 1.50
90 ICSB 14 4100 1o 10 Y4 03 400 1.67
10 ICSB 23 1.67 07 €23 LRl n (R3] 1.67
1M ICSB 24 RRLY] 0. 6.0 6n 67 L oo
1159 ICSB KN TR 10 4213 117 n 440 V67
1162 1CSB HR(M 120 us 420 90 N3 150 .50
1173 1CSB RS 267 10 414 Tu ™ 4 167
1234 SPMD 9404 0 10 40 120 ™ 40 100
1251 SPMD %4019 .67 1.0 10 [Xi] ™ 431 1.67
1275 SPMD Y4045 167 1.0 44.0 K0 76 450 1.67
2 SBL 107 2.67 1.0 4K 3 13.0 [ 1,43 1.67

Table 16. Performance of selected foruge-lines in La Libertad, 11 semester, 1996,

Plant H1. Length (¢m) [nysto Agronomic  Forage fresh
Lane Pedigree Vigour (m) Leaf  Intermode  flowenng score weight
(ha)
879 IS 31496 2.00 1.9 65.7 183 ™ 1.33 4.9
913 1S 31446 1.67 22 [LXb (XY ™ 1. 240
471 ICSR Y324 100 19 (A [REY] %3 AL 5.9%
981 GDATRIR kX1 )] 1.8 487 19.0 Il 13 180
1064 GD 27668 200 1.6 6.7 19.0 LA 167 310,

The comelations among traits presented in Table 17, 18 and 19 showed similar trend as those of
Quilichao. Further, many of the selections made here were only moderately resistant to the leaf

d mmane
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Tadle 17. Correlation matrix amony traits evaluated on R-lines. La Libertad. 1l semester, 1996,

vigowr  Plant Lesf intemode Daysto Leafarea Agronomic

height _length  length  flowennp score

Vigour 024 017 .22 .10 0318 .44+

Plant 0.24% 0649 -0.21 134w .42

height

Leaf length 0.29* -0.03 0,10 022

internode 0.35% {1 2Nee EURUL A

ength

Jays to 041> 0.16

Towering

caf area (145

SHEF N b I RCVTL
** Significant at 1% level.
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Table 13. Correlation matrix among traits evaluated on B-lines. La Libertad, [I Semester, 1996.

Vigowr  Plant Leaf Intemode Daysto Leafarea Agronomic

height length  length _ flowering wore
Vigour .03 0.1y -0.08 0.19 0.04 0.13
Plant 0.1 (.33 0.14 0.02 {143
height
Leaf length 0.22* 009 0,02 -(L1K
Internode 0,21 017 AL 16
length
Days to 027 0.08
flowering
Leaf arca (.24

* Significnt at 5% level.
** Significant at 1% Jevel,
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Tabile 19. Correlation matrix among tradts evaluated on forage-lines, La Libertud, 11 semester,
1996.

Vigour  Plant Lesf Intemode Daysto  Agronomic  Forage fresh
height fength  length flowering  wore weight (1)

Vigour 0,26 -0.42 .24 Q.46 0439 0.06
Plant .35 0.61* 0.0 )72 612
height
Leaf length 0.37 -0.15 . 0.02
Internode .02 -1 40 -0.14
length
Days to 010 0.4%
flowenng
Agronomic 0.25
soore

* Sigrificant at 1% level.
** Signuficant at 5% level

6. Second Semester Trial, Carimagua (CORPOICA/CIAT)
6.1. Location

The trial was planted at the Centro Nacional de Investigaciones Agropecuarias “Carumagua”, in the
Eastern Plains of Colombia. This center is located in the plains, 320 kum cast of Villavicencio in the
Department of Meta, close to the border with the Department of Vichada. lts geagraphic location is
between 49 27 and 49 45 of North latitude. and between 719 0,5 and 719 25' of West
longitude. Its altitude is between 150 and 175 m above mean sea level (IGAC, 1983).
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6.2. Soil characterization

Carimagua belongs to the isohypertermic well-drained savanna system. The basin is constituted
by sediments transported from the nerby mountains.  In Carimagua the geologic events are
represented by the clay deposits, that were posteriorly covered by a layer of lime of different
nature, inchuding some volcanic time (eolic erosion) (IGAC, 19X}, This sucvession af geological
events explains the diversity of textures, the abundance of kuolinite and oxides, the ucentuated
desaturation of bases and the low concentration of essential nutrients in the soil.

The trial was planted in the lot denominated “La Reserva®. 1t is located on the Caritoagus soil
taxonomic unit, that extends between the Carimagua stream arkd the Muco niver. The relief is
plain (U 10 3% slope).  Soils are very deep, well drained and developed from alluvial clay
sediments. The soils have weli developed structure. they are permeable ami have a high activity
of micro-organisms (IGAC, 19%3). The soil is classified as mixed fine clay Isohypertermic Typic
Haplustox , and occupies 40% of the camplex soils (CR-TM).

The soils have good permeability in the first 35 cm (Ap and AB), as a result of its defined
structure and fine clay texture.  However, there is a superficial fuyer of 2cm formed by the
deposition and dispersion of clays, which seals the soil avoiding the entrance of water (E.
Amézyuita, personal communication).  Soils in the segion allow for o deep und profuse roat
development as a result of the structure and the depth of the soil (150 com). The main impediment
for root development is the high cancentration of toxic elements such as AL Mn and Fe,

Soils present a very acid reaction, particalarly in the upper layets (pH 4.6}, The clay element has
Jow reactivity and the organic matter cohventration is moderate {2.6%). As a vonseguence, there
is 4 low availability of nutrients in the soil, and a high Al saturation. Tron is present at high levels,
partivularly in its oxidative forms, which results in reddish layers of soils wgether with Fe
precipitates. Availability of P is low due to the fixation in complexes with Al, Mn and Fe.

Description of chemnical properties of soil sample is presented in Annex §,
6.3 Climale.

The region is in a transition zone between humid and dry ropical forests. The average rainfall is
2344 mm, distributed mainly between the months of Aprii and November. There is a high
cvaporation (1X38 mm) and the mean daily temperature is 26°C in the region. The hotest months
are during the dry period (Dec - Mar) and the Jowest temperatures can be observed during the
rainy season (Jun - Aug) {IGAC, 1983). As in La Libertad, rainfull was unusual during the second
semester of 1996, extending until mid December, which favored the development of the
established sorghum lines (Figure 3),

ORISAT Librany
RP 09663
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Figure 3. Climatic description for Carumagua experimental station, second semester, 1996,

6.4 Planting

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

6.5. Trial management.

The field was fallow for 3 years, after 2 crop cycles of cassava in 1991 and 1992, Land preparution
was initiated with a pass of a grass mover; 15 days later a systemic herbicide was applied (glyphosate,
3.0 1 ha'), oce weeds have re-sprouted. One month later, all residues were incorporated with 2
perpendicular passes of a disk plow, A deep plowing was performed afterwards with a rigil chizel
plow. Seed bed was refined with 2 passes of a disk harrow and a pass of flexible chizel plow to open
the furrows at {0 cm depth and 60} cmapart..

At planting time, 300 kg of dolomiti: calcareous, 33 kg of K1, 230 kg of ammonium 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 Vha) and posterior weed control was done by hand
throughout the development of the crop.
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Conwrol of 5. frugiperda was donc at an early stage with the application of granulated Lorsban (20 kg
ha*), directly appiied where the pest attack was most severe. The most important pest during the crop
cycle was a native rodent calied “chiguira®, who preferred the plots with maize in the forage-line trial,
Preventive control was applied in the form of fencing and night-watch aborers.

6.6, Sedection and evatuation

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 discrimination amony the genatypes.
Lodging was more severe than La Libertad. 1t was decided to take data on the agrononwe desirability
and grain yield on the entire set of R- and B-lines. The test naterials’ earhead in general were more
compact and were affected by the carhead worm Selama sorphiela, while the open heads were
unaffected by the wonn. Like La Libertad leaf discases were negligible.

Means of the traits are given in Tables 20, 21 and 22. The data for the enure set of materials are given
in the Annex 6. Sclection for further testing was hased on the agrononue desuabilny and grain yield in
R- and B-lines and agronomic desirability and forage weight at maturity,

Table 20. Descriptive statistivs {means and standard deviations) for different traits eviluated on
R-lines. Carimagua, 1996,

Trait N Mean Std Dev Min. Max.
Vigour 70 2.4 (.56 140 333
Plant height 0 1.50 0.26 097 2
Length Sth leaf 70 6X. B0 8.22 51.00 K4.33
Length 5th internode 10 13.20 in 133 24.33%
Days t050% flowering 70 73.00 5360 63.67 K2.67
Leaf green area 70 1.25 (.40 .00 2.67
Agronomic score 70 2.00 .41 1.00 4.00

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

Traits N Mean Std Dev Min. Max,
Vigour 923 2 0.61 .33 433
Plant height 93 110 0.23 .63 1.53
Length 5th leaf 93 63.10 6.91 41.67 #6.33
Length 5th internode 93 9.30 2.50 533 17.67
Days 050% flowering 93 74.00 5.74 63,00 #4.67
Leaf green area 93 1.43 0.44 100 2.67

Arronomic score 93 2.16 0.7 1.00 4.4
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Table 22. Descriptive statistics (means and standard deviations) for different traits evaluated on
forage-lines. Carimagua. 1l semester, 1996

Traits N Mean SudDev  Min Max.
Vigour 14 2.12 0.65 1.00 100
Plant height 13 1.70 0.23 1.40 213
Length Sth leaf 13 67.30 $.95 S7.00 1567
Length 5th internode 13 17.70 248 13.647 21,33
Days taS0% flawering 13 77.00 475 7033 84.00
Leaf green area 13 1.33 .47 (KLU 267
Agronomic score 14 2.43 1.02 1.00 4.00
Forage fresh weight 13 10.43 517 543 2187

The data for the selevied entries for all the types of materialy are presented in Tables 23, 24 and 25,
Most of the selected entries had high agronomic desirability and grain yickd sinlar 10 the to the Al
tolerant checks.

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

Table 23. Performance of selected R-hines in Carimagua, 11 semester, 1996

Plant Hi. Length (cm) Days to Green lead Agronomic

Line Pedigree Vigour m)  Lend Intermode  flowenng areit Ko
1065 GD 27669 167 1.4 64.7 1.7 68 1.00 1.00
R ICSR-74 167 I3 690 123 I 1.3 100
2 SBL 107 1.3 14 58.7 17.7 (5] 200 100
o ICSR KK 2 10 1.8 8060 147 [¢] 1.0 1,00
400 ICSR 91008 20 1.8 710 14.00 o Lo 1.00
a7 ICSR 91012 pAY 1.2 650 0.0 L3 L% 1.0
415B  ICSR 91420 1.67 1.2 66.0 10 6 1.00 1.6
478 ICSR 931133 1.67 IR 7.7 19.0 6% 11X Lo
S04 ICSV 93M2 167 LR 7641 14.7 78 o0 (Kb 4]
S8 ICSV 9SO N m 1.4 610 1o L3 .0 1.00
528 ICSVOsPL 2.33% 1.6 62,3 1o 0 1.00 1.00
801 IS 30469-1187-2 267 1.6 7.3 16.3 %0 KX L00
RO IS UMEY-1IRT-4 1.67 1.4 60.0 16.0 78 1.3% 1.00

¥4 IS MM69-1187-5 2.67 1.6 HR.3 157 76 i 1.0




Table 24. Pesformance of selected B-lises in Canimagua, 1l semester, 1996,

Plant Hi. Length (cm) Daysto  Green keaf Agronemic

Podigree Vigowr 5 ! _Leaf  totemode fowering arca e
ll42 ICSB T} 167 SILO R0 78 (KLY 100
1152 KCSB89 23 LS b I A 1.7 66 [ RLK] 1.00
L1864 1ICSB9) PRL} 14 8.0 123 6% 100 1
1156 ICSB 200 13 9.7 0.3 n [R1 1.0
LIT3  1CSB RROIS 2.00 [ 0.0 0.0 " 167 Lo
178 ICSB &9U02 267 1.1 650 B3 7 Lo Loo
2 SBL 107 2.00 1.4 9.7 120 6l 1.67 1.0
L) ICARAVAN FR ) 1.6 0.7 13 70 167 1.00
1 REAL 60 300 K] w6, 153 o8 240 (L]
1151 ICSB 90 n [R] 0.7 0o i 167 (KK
1159 ICSH 102 PR 12 641 12.7 T L fu
1162 ICSB RROM 240 1 a7 61’ 79 1.67 L
1212 SPSFR %4002 167 09 (3R 17 ” 100 IR
123 SPMD 94004 200 13 (3 R 16 1.0 [}
1250 SPMD %4019 167 1 650 X0 n [N 1.3
1275 SPMD 94045 200 1.2 Mo 1.0 o 167 133
1296 SPHB 94006 2,00 1.3 n7 17.7 [ Loo 13
1316 SPDM 94024 (Y Vo 0.3 7.0 ™ 167 [RE]
1503 SPAN 94008 21 1.4 (30 1na 77 10 1.3
1614 SPA2 940114 143 1.4 640 1.0 16 1o 14
1632 SPA2 94029 (KL} 15 597 143 i Lo L
1643 SPA2 9400 1.67 1.4 62.7 1.4 77 100 1

Table 25. Performance of selecied forage-lines in Carimagua, [1 semester, 1996.

Plant Ht. Length (cm) Daystwr {Oreeneal  Agromemnse  Forage (resh

Line Pedigree Vigous {m} Leal  Internode  Flowenn arei sore weight (1)
K79 15 311496 o 1.7 69,0 203 X4 1 1.00 20,87
4N ICSR 93024 2 1.4 737 1.7 #4 (AL 1.467 4.80
975 GDATROS 140 1.8 a0 17.7 77 i .00 197
164 GD 27668 X 1.7 69,1 17.7 k) 1.00 100 941
466  ICSRYWIL 2.3 1.5 68.7 16.7 7 1. 1.0 1.57

§7 15 13%6% §.33 20 17 18.0 77 140 i1 12.07
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Table 26. Correlation matrix among taits evaluated on R-lines. Carimagua. I semester, 1996,

Vigour  Plam Ledf  Imemode Daystwo  Leafarea  Agronomic
height _ len len flowering sore

Vigour -0.06 0.00 -0.04 0.25* .07 0.14
Plamt 0.28* {(LGT** -0.04 ]2 -0.20
height

Leaf length (134 016 -0.10* Q.07
internode -0.14 0.0 RiAL
length

Days to -{).24 -0.20
flowering

Leaf area (1.25+

* Significant at 5% level.
** Significant at 1% level.
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Tabie 27. Correlation matrix among traits evaluated on B-lines, Carimagua, Il semester, 1996

Vigour Plant Leaf Internode Daysto Leafarea Agronomic
height _length _ length _ flowering score

Vigowr 043 020 -1 24* .28+ 036 012
Planmt GARe* 0.75%¢ 044 .30 ALATe
height
Leaf length 0.37%* -0.07 A1 6 120
Intemode A), 350 AV 19 4125+
fength
Days 1o 044 104
flowering
Leaf area 022

* Significant at 5% level.
** Significant at 1% kevel
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Table 8. Comelation matrix among taits evaluated on forage-lines, Carimagua, 11 semester,
1996.

Vigour  Plant Leaf  Intemode  Daysie  Leafarea  Agromomic  Forage fresh

height  tength  Sength  flowenng e weight (4
Vigous 039 .3 H08 (04 (.40 AR A0t
Plant 038 O 6Re* AY 2 AN i iR
height
Leaf length 018 Yy 044 018 D47
fntermade Lty N RiR" ] o
length
Days 10 A1 24 A HUse [LR2**
flowenng
Leat anea 0K EIRH
Agronmmic LoHee
scone

* Significant at 5% level

** Significant at 1% level.

7. Serghum penotypes and locations

7.1 GxE interactions

We analysed the data of days to 50% flowering, plant height at flowering, and agronornic desirability
for GxE interactions over three locations for R-lines and B-lines traits. Fresh fodder weight data were
also analysed for forage lines traits in addition to the above three traits. ANOVA estimates are given in
Table 29 for R-lines, Table 30 for B-fines, and Tabie 31 for forage populations bines.
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Table 29. ANOVA for various taits, sorghum R-lines, genotypes over lovation, semester 1f

1996, '

Source Days to flowering _Plant height (m) _ Agronomic wore
Of MSS Df __ MSS Df MSS

Replications in stations (R) 6 JIRYyes 6 0463 % 6 4

Stations (S) 2 Sve 2 0457 2 Ry

Genotypes (G) 69 1431 &Y 0328 e 69 Jud e

$*G 137 396 135 0054 138 DYg»e

Error 31y 204 A 0,044 414 0.6R

** Significant at 0.01 level of probability

R-lines: Variuwes due to locations were not significant for all the three traits studied.  Variances due
to genotypes were highly significant for all the traits. Hdwever, variances due to GxE intersvtions
were highly significant lor days to 50% flowering and agronomic desirability, but not for plant height.
This indicated that opportunities exist for site spevific selection for ugronomic productivity.

Table ). ANOVA for vanous traits, sorghum B.lines, genotypes over location, H semester,

1996.
Source Days 1o flowering Plant height (m) Agronomic
wore

Df MSS  Df MSS _Df__MsS
Replications in stations (R) 6 2000.4** 6 1.224 *+ 6 105
Stations (§) 2 138724+ 2 0.09 2§92 e
Genotypes (G) 91 1243 Y2 0.226 4+ Y2 291
$xG 168 2K.6%* 165 0.004 184 1.21 **
Erntor 364 18.9 364 0.03% 552 078

** Significant at 0.01 level of probubility

B-lines:  Similar patierns as that of R-lines, were noticed as for as genotype and GxE interactions
concerned indicating the possible advantage of site specific selection.

Table 3. ANOVA for various traits , sorghum forage-lines, genotypes over location, semester 11

19496,
Source Days 1o flowering  Plant height (m)  Ag ic score Fosage weight (1ha'")
Df__MsS__ D _ MSS _ Df _ MSS _ Df MSS
Replications in stations (R) 6 287 6 0076 6 1.66 ** [} 17+
Stations (S) 2 L9 2 0289 2 0.4% 2 Wige
Genotypes (G) 13 1584 «* 13 0301 13 6.53 ** 13 K13
$xG 21 64.4 ** 22 Gi4a %6 1.84 ** 20 306
Error 0 X1 36 0086 78 .49 54 8.9
Significas a1 0,05 level of probabibity

* Significant at 0.0 levet of probabitity
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Forage lines: Genotype and GxE interaction variances were highly significant for all the traits studied.
Further, variances due to stations were highly significant for all the traits except agronomic desirability.
Here agaim site specific selection has an advantage.
Means across the locations for the selected entries for the above traits are given in Table 32 for R-
lines, Table 33 for B-hines and Table 34 for forage lines.

Table 32. Means across the locations for the selected R-lines, semester 11, 1996

Line Pedigree Plant height (m)  Days to flowering  Agronomic score
801 1S 30469-1187-2 1.6 . 76 1.00
303 ICSR #9012 1.6 67 IR A
514 ICSV 95072 1.4 77 1.22
654 ICSV 112 1.5 73 1.22
213 ICSR 102 1.4 70 1.33
222 1ICSR 110 1.2 72 1.33
793 IS 18758C-710-3 1.9 69 1.33
182 ICSR-74 1.3 R0 1.44
288 ICSR 194 20 70 1.44
369 ICSR 90004 1.5 67 1.44
403 ICSR 9100% [.5 76 1.44
415A ICSR 91020 1.3 "1 1.44
415B ICSR 91020 1.3 X0 .44
¢ 18 30469C-151%8T-3 1.7 74 1.44
%04 1S 30469-1187-5 1.7 76 1.56
B06 1S 30469C-1508T-2 1.7 3 1.56
1065 GD 27664 14 67 1.67
295 ICSR %9005 1.3 78 1.67
407 ICSR 91012 1.3 X0 1.67
Contrals  Pedigree Plant height (m)  Days to flowering _Agronomic score
i REAL 60 1.6 74 1.56
2 SBL 107 - 1.4 62 2.00
4 A 2267-2 1.7 82 211
7 CSHY 1.4 69 2.67
3 IS 18442 17 64 3.00
5 SPRU 94008 1.0 70 3.67




Table 33, Mcans across the locations fot the selecied B-lines, semester [T, 1996.

Line Pedipree Plant height (m) _Days to flowering _Agronomic score
1142 ICSB 73 1.2 76 [RA
1614 SPA2 94013 1.5 75 1.22
1154 ICSB 93 1.3 76 1.44
1643 SPA2 94039 1.3 RO 1.44
1178 ICSB 89002 1.1 74 1.56
124 SPMD 94004 1.4 78 1.56
1251 SPMD 94019 1.1 iy 1.56
1156 1CSB 94 1.1 75 1.67
1503 SPAN 94008 1.4 7R 1.67
1623 SPA2 94021 1.4 16 1.67
1275 SPMD 94045 1.1 74 1.78
1159 ICSB 102 1.2 T2 1.89
1162 1CSB 88004 1.1 3] 1.89
1148 ICSB 81 1.5 43 2.00
1236 SPMD 94006 1.3 74 2.00
1269 SPMD 94036 1.2 73 2.00
1296 SPHB 94006 1.3 0 2.00
1632 SPA2 94029 1.3 70 2.0
Controls _ Pedigree Plant height (in) _Days to flowering  _ Agronomic score
3 ICARAVAN 1.6 72 1.44
1 REAL &0 1.6 73 1.67
2 SBL 107 1.3 67 1.78
4 A 2267-2 1.5 80 2.11
7 CSHY 1.2 74 2.67
S SPRU 94008 0.9 72 3.67

Table 34. Means across the locations for the selected forage-lines, scmester [, 1996

Line Pedigree Plant height (m)  Days o flowering  Agronomic score Forage weight (t thay

¥79 1S 31496 . 1.8 9 111 12,13
471 ICSR 93024 1.9 81 1,78 7.28
897 1S 13868 2 69 2.1 12.76
1064 GD 27668 1.8 69 222 6.00
975 GD 47805 1.7 n 322 1.97
Controls  Pedigree Plant height (m)  Days © flowering  Agronomic score  Forage weight ¢t ha’)
6 SIKUANI L9 60 an 12.40

7 CSHY 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 agronomi desirability score
of R-lines, B-fines and forage sorghum Bnes trials.  As indicated earlier, one of the major criteria for
advancing the lines is agronomic desirabllity score. The stability parwmeters of the sclected R-lines are
given in Tabie 35. R-tines, 15 30469-1187-2, ICSR 89012, ICSR 110, and ICSR 90004 showed wide
adaptation while others (e.g.. ICSV 95072, ICSV 112, ICSR 74 et.) did not. They were more
responsive 1o 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 given in Table 36. B-lines like ICSB 73, ICARAVAN, SPA2 94039, SPA2 94021, etc. were
highly adapted while others (c.g.. ICSB 94, SPA2 940129, etc.) were not, and these showed specific
adaptation. Fig.5 gives graphics representation of stability in perfonmance of the selected seven B-lines,
Stability performance parameters of the selected four forage sorghum lines are given in Table 37; and
they are graphically represented in Fig.6. Lines such as IS 31496, and IS 31446 followed similar
vesponse to that of Sukuuni, control a maize cultivar, whik other two showed wide aduptability, but
were low-yickders.



TablelS3electsd sorghum R-1ines mesna, regressios coefficients and sus of squares deviatiens
from regresaion in R-linea Yrial, Il aca@wter, 1998, Colambia.

flant height (m) Bays to 30X flower Agronamic score

Reyg. Devia- Reg. Devia- Neg. Devia-

L tion oo~ tion oo~ tion

offi- from offi- from oltl- ftrom
R-line Hean cient reg. Hean ojent rog. Mean olent reg.
IS J0469-1187-2 1,59 1.978 0,028 75.50 -1.85) 15.0M3 1.00 0.000 -0.328
ICSR 89012 1.81 t.ses 0.012 67.11 0,381 -4.312 1.1 1,086 -0.193
1c8v 95072 1.41 -0.088 -0.012 77.38 -0.797 88.117 1.22 -0.097
1csv 112 1.2 0.841 -0.00) 12.87 .l.l.“l -5.0%¢ .22 ~0.198
1csv 102 1.8 2.1y -0.012 10.44  3.132 14.837 1.3} -0.17) .Q.027
1CSk 110 1.18 0.471 -0¢.012 72.00 2,130 -5.IM4 1.3 0.1 -0.0%
13 18758C-T10-) 1.85 -3.543 -g.012 88.63 -1.07T <1,0M 1.33 «1.827 -0,103
1CSR 74 1,31 «1.029 -0.003 79.88 -0.088 3,183 1.44 3.4%4 0,151
1CSR 194 1.97  3.83¢  0.023 89.38 -0.908 i%.73¢ 1,46 -2.9%0 -0.038
1CSR %0004 1.30 -1.81t -0.012 67.38 .0.49% 0.1587 1.44 1,038 -0.18%
ICSR 91003 1.52  4.978 -0.012 75.80  2.778 11.338 1.44  2.804 -0.193
18 30489-C-15187-2 1.66 4.31 -0.012 74.38 -1.138 -2,781 1.44 2,113 «0.0W7
1CsR 91020 . 1.20 -1.335 -0.008 20.00 2.2%4 -3.03% 148 3,454 -0.18)
18 204689-1187-5 1.86 -0.828 -0.006 76.20 1.320 31.)38 1.6 3. 740 -0.227
IS J0469C-1508T-2 1.86 1.808 0.008 71.38  1.228  0.781 1.86 0.87F  D.087
I1CSR 49005 1.27 -1.891 -0.0%1 78.38 -1.835 -4.227 1.87  0.000 -0.228
ICSR #1012 1.27 -0.817 -0.00% 80.00 -0.728 10.375 1.47 5.567 0.179
ICSR 93033 1.81 3.1 -0.011 70.2% 2,597 -0.0%9 1.87 3.284 0,260
ICSR 93042 1.55  3.388 0.022 17.43 1.318 -3.8%4 1.67 5.587 0.179
1S 30489-1187-4 1.41 -0.920 -0.008 75.71 1.205 19,121 1.87 4.796 <0.191
ICER 143 1.24 -1.428 -0.012 20.4) 0.081 -4.863 1.87 «0.771 -0.027
I1CSV 95128 1.7 .19 0.00¢ 80.63  0.325 14,482 1.87 -2.398 -4.218
cp 27669 1.3 ¢.868 0.02% 67.38 <0.136 28,243 1.87 4,798 -0.181
Checks :
ERAL 6O 1.56 2.410 0.044 70.58  0.334  9.448 1.%8 0.571 0.087
SPRU 94008 1.00 0.599 -0.005 70,43 2.281 68.364 3.87 -0.858 0.412
Hean 1.418 74 i.144
8B/~ 9.098 2.87T3 0.391

S8 (Reg. coeffi.)+/- 1.818% 1.688 2.873




mx.3b. Salected sorghum B-lines ssans, regression coefficlests’ and sum of squeares
deviations from regression in B-lines Trial, 11 sesster, 1984, Coloabia.
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Mean
5B+ /-

EK (Rog. coeffi.)¢/-

Plant height (w)

1.2¢
1.30
1.80
1.34
1.3

1.08
1.38
1.08
1.08
1.41

1.3%
1.29
1.0%
1.20
1.07

1.50
1.25
1.16
1.27
1.4

1.58

.91

1.12
0.09

Reog.
co-
offi
clent

~2.268
~2.24
1.538
§.408
2.708

3.
-1.%20
~0.948

7.414

a.782

~3.870
6.91¢
6.157
Z2.314
~3.082

-0.352
~1.548
3.085
d.869
#.221

10.718
0.039

3.992

Devia-
tion
from
reg.

0.014
-0.007
-0.008

a.007
~0.007

0.028
-0.00%
-0.008

0.008%
-0.008

0.001
-0.008
~0.00%
-0,007
-0.007

-0.001
~0.008
-0.00%

a.008
«~0.008

0.011
-0.006

Deys to 30X flower

Reg.
ca-
ofli-
Hean clent
16 1.167
75 -~0.031
1 1.61%
76 1.99%
80 o0.8sa8
T4 1.319
8 0.228
17 1.578
75 1.708
78 0.849
78 -0.3512
87 1.712
T4 2.091
72 0.820
81 0.201
81 1.824
4 0.228
7 0.956
10 1.479
10 0.407
T3 2.079
72 3. 556
16
2.81
0.948

Davin-
tion
from
regq.

4).38¢

1.961
31.87
52,558
-3.930

3.724
-0.78¢
-3.480

0.871

2.8028

-4.172
-3.2%3
~-0.883
-3.685
-0.110

~1.043
35.208
-3.%10
8.830
2.1

-2.8713
20.823

Agronomic soore

1.87
3.87

2.47
a.40

Reg.
oo~
offi-
alent

0.340
«Q.340
0.842
-0.198
o0.880

0,142
0.181
.18}
2.042
-0.019

1.040
1.34)
a.841
1.182
1.182

0.501
-0.30}
-0.443

1.002

2.382

0.501
0.539

0.709

Devia-
tion
from
reg.

-0.281
-0.281
-0.105

0,233
-0.2158

0.243
-0.203
-0.203
~0.258
~0,03

-D.082
-D,00%
~0.10%
~0.190
-0.190

~-0.199
-0.109

2.502
~0.014
-0.23

-0.199
e.21



Table 37 Belected sorghus forage lines means. regression cosfficients and sur of sguares daviations from regry
in Porage lines Trial, 11 semfuter, 1894, Colombla.

Plant height (w) Days ta 50X flower Agronomic score Podder fresh wt (t/
Reg. Devia- Reg. Devine Beg. Davin- Reg. Dev
o~ tion co- tion on. tion oo~ iio
offi- from oftt-  from offi- from ofti- fra
Cultivar Mean  cient req. Wean cisnt  veq. Hean cient ey, Weun olent reg
1% 3488 1.80 0.94% .0.017 7% 1.618 -5.132 111 0. 73T =0.100 13,1y 2,187 -1,
18 31448 1,83 1218 0.081 L1} 1.08y .5,.827 1.36  6.832 -p.07 11.87 1.1 .
1COR 93024 1.90  4.583 o0.002 8l 0.7 -i.487 1.78 -3.318  0.119 T.28  0.008 -1.f
15 32811 1.98 0,051 -0.020 10 0.303 1%.120 1.7 -t.108 -0.118 5.70  0.610 -3.1
Control
Sukuani 1,92 1L.140 -0.014 80 -0.093 130.88¢ 3.10 -3.879 -0.08% 13.40  1.020 1.0
Hean 1.81 n 1.50 T.92
8B/~ 0.12 ‘.28 8.3 1.49
S8 (Reg. cosffi.)e/- 0.188 1.078 . 180 0.47
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& Sorghum populations

We cvaluated the large grain population (1CSP LG bulk, and high tillering population (1CSP HT) bulk
for acid tolerance at Quilichao.

In ICSP LG we mass sekected the make-sterile plants and muale-fertile plants bused on their yielding
ability and the bulk sceds threshed from the nuale-sterike plants and the make-fertile plants were mixed in
1:1 to make bulk for the next population cycle.

In ICSP HT. we removed the singk-culm plants at early stage before flowering keaving the
muiticulmed plants to intermate. We abso tapged the plants with white midrib at SO days afier planting.
We mass selected among the brown midrib plants both male-sterile and mule-fertile plants based on
high tiller number, high biomass and resistance to leaf disease, The bulk seeds from the male-sterile
plants and male-fertile plants were mixed in 3:1 to ke the bulk for next populations cycle.

We plun to introgress the acid soil tolerance lines, and leaf diseases resistant lines into these populations
in surmer, 1997,

9. Pearl milflet materials

We received 30 pear! millet populations, 21 pollinators and 10 A& B puirs. These were evuluated in u
4-row plot nursery for forage purpose at Quilichao under acid soil conditions (60% Al saturation).
Simultaneously they were also seed increased by sibbing in populations, in B-lines, and in pollinator
lines and by crossing male-sterile plunts with their respective B-lines in A-lines, The data collected are
given in Annex 7. Based on high tillering as indicated by the scores on agronomic desirability, and
plant height we selected the popalations (13) and pollinators (2) for further testing us foruge muterials
along with the selected forage sorghum lines. Only four A and B pairs coukd be maintained and
selected as there were wide differences among the A and B lines for days 1o 50% flowering.

10. Staff

Dr. Befum V.S, Reddy
Senior Scientist (Breeding)
ICRISAT Asia Center
Patancheru P.O.

Andhra Pradesh 502 324
India

Dr. Carlos A. Iglesias
Plant Breeder

CIAT, Palmira
Calomt”



16

Ing. Andrés Felipe Range! B.
Research Assistunt

CIAT. Pahknira

Colombia

Ing. Luis Alfonso Gonzulez.
Grupo Regional Agricoly

Cl. La Libertad. (CORPOICA)
Villavicencio

Colombia.

Ing. Carlos Guillermo Melendez
Tropx Lowland Progrum.
CIAT, Carirnagua

Colombia

11. Bibliography

Caro H.L. 1981, Caracterizacion y clasificacion de alganos suelo de terraza de los Llnos Onientales .
Tesis Msc. Universidad Nacional de Colombia, Bogotd.

Instituto Geeogrifiwo Agustin Codazzi, IGAC. 1983, Reconocimeinto general de los suclos del CNIA,
Carimagua (Dpto del Meta). Bogotd.

12. Tour report of Belum V S Reddy

Belum V S Reddy visited Quilichao, La Libertad and Cartmagua during Jan 9-Feb 18, 1997, The
report he filed is being included here in.

KEY INSTITUTIONS AND PERSONS VISITED: 1. Dr Carlos Iglesias, CIAT; 2. Mr. Luis Alfonso
Gonzales, Centro de Investigaciones, L Libertad. 3. Dr Jaime Traina, Director, Region &,
CORPOICA, La Libertad, 4. Dr Dario Leal Monsalve, Coordinator, LA libertad; 5. Dr Juvenile
gomez, Director, Centro de Investigaciones, Carimagua; 6. Ing. Carlos Guillermo, Coordinator, Centro
de Ivestigaciones, Caritmagua, 7. Dr Aart van Schoonhoven, DDG-Genetic Resources, CIAT; 8, Mr,
Jorge Saravia, Project Officer, CIAT; K. Mr. Gustavo A Granada, Pathologist, Apartado Aereo 233,
ICA, Palmira and 9. Dr Raul R Vera, Leader, Tropical Low Lands Program, CIAT,

OBJECTIVE(S) OF THE TOUR: To evaluate the sorghum materials for acid soil tolerance, to help in
analyzing data. to decide the entrics for seed increase and crossing blocks and armange protocols for
thern, plan regional testing progrism, prepare the draft progress report and to plant the seed increase
and crossing blocks if possible.

MAIN OBSERVATIONS: The visit was at right time. | evaluated the sorghumn (R-lines, B-lines and
forage lines) trails at three locations. Genotype expression was excellent at Carimagua (80% Al
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saturation). High wind in the region {(Central Llanos), shallow red soils, and cessation of rains in the
second week of Decemnber led to lodging in many plots. Since plant stands were excellent and the field
was uniform, after taking the wores for agronomi: desirability thigh grain and fodder yiekl, less lodging
ard Stay green), we decided to take yekl data: so harvesting was also tuken up. “Chiguiros” (giant
mice) preferred to eat muize (check plot) sterms and leaves over sorghum. At La Libertad
(CORPOICA) similar situation including the A" saturation was observed: but the fickd wus variable.
Evaluation was cammied out for agronomic desirability. 1n both the kcations there were no diseases and
the grain was excellent. At Quilchao (CIAT: AT™ saturation at $0% but high Mn®™) fiekix were
variable, and also many penotypes were cither died at carly stage or dried up in later stage. So we
limited data taking to the scores on agronomuc desirubility. There were severe leaf discases particularly
rust on the INTSORMIL AI" tolerant checks. Since the test materials were sekected earlier for leaf
diseases. many entries were resistant or moderately resistant to the diseases. So the lines with high
level of resistance were noted. We mass selected the individual plants in Large Grain and High Tillering
Sorghum Populations and made the bulks for the next cyle. The earheads of many of the IAC
developed lines were more compact in Al'' toxic conditions than in 1AC (normal) conditions und they
were infested more with Sefama sorghicla than the open headed types. Mr. Felipe earlier harvested the
pearmiliet materials. All data collevted earlier including those on agronomic desirability were fexd and
analyzed. Many entries were found 1o be as productive as the Al*' tolerunt check, Real 60, We selected
24 sorghum R-lines, 26 B-lines, S forage linex, and 18 pearl millket populations (forage) for sexd
increase and regional testing in the main seasons (May-Aug. and Sep-Dec) in the region. Detailed
protacols for the seed increase and crossing were prepared and explained to Dr. Carlos and Mr. Felipe.
The Mali introdugtions (R-lines) and the TAC imake-sterile lines which were received were verified and
the A-lines were matched with the selected B-lines (only three sekected B-lines did not have seed of
their counter part A-fines). Every thing was arranged for sowing the seed increase nursery (and sowing
would have been completed on the 17th Feb.). The draft progress report cavering the work in the Sep-
Dec 1996 season was prepared and left with Mr. Felipe to fill in the tables in the required format.

A letter was drafted addressing the collaborators outlining the objectives an the progress of the LA
sorghum program, the purpose of the regional 1esting and the details of the material available for such
testing. Dr. Carlos agreed to take further action on mailing the letters to the collaborators, Scientists
addresses in the region were assembled as a file and left with Mr. Felipe.

1 met twice with Dr. Schoonhoven and once with Mr. Suravia. The DDG appreciated the progress
made in this project’and agreed to store all the sorghum introductions at CIAT provided ICRISAT
pays for rejuvenation. Mr. Saravia agreed to transfer immediately the budget share due 10 ICRISAT
(about USS$ 90,000) from the first and second instaliments received from IDB by CIAT. [ met twice
with Dr Vera and Dr lglesius to review the project. Dr Iglesias is taking over the project liaison
function from Dr Vera. The following were finafized: a). ICRISAT should write to Brazil on training
component, b). Finalized the contents of the letter drafted by BVSR to the collaborators on regional
testing, ¢). Agreed that August 1998 as the most appropriate time for Regional Workshop at
Villavicencio, and d). Mr. Felipe, CIAT/ICRISAT may be considered for training at 1AC in 1997, We
also reviewed the budget position at CIAT for the project.

Also, | met with Dr Triana, Director, Region 8, CORPOICA, Colombia. He expressed keen interest to
have the selected forage materials transferred to them immediately. He also suggested that we should
test and select materials for high-input (non acid) soil conditions as well.
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AT Quilichao, some tilkers were found infected from ergot. Mr. Gustavo, indicuted further that the
disease was wide spread and agreed to collaborate with [CRISAT on chemical and cultural control.

MAIN RECOMMENDATIONS: New introductions from  Africa  (Mali), introgression  of
INTSORMIL. material into the populations and developing hybrids to exploit the heterosis were
suggested as measures which enable us develop materials beating further the INTSORMIL materials.
Activities are planned in all the three arcas.

13. Acknowledgements
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and CIAT authorities in conducting the above trials. We also wish to acknowledge the gront received
from Internationa! Bank to carryout the above research activities. We thank sincerely Mr K Prabhakar,
Secretary. IAC for incorporuting the corrections in the manuscript.
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Annex [ Cheracal anatysis of soils at Quilichao. lot E- 10 lower end.

Element Value Quantity Fertility
pH KR acid middle
P (Bray Il 4.8 middle micdle
K tmey 100 g) 013 middie high
Mg (mey 100g) 0.5% very high very high
Ca (meyg HX0g) LSe high high
Sat Al (%) 55.00 middle middle
Sat Ca (%) 30.87 high high
Sat Mg ('%) 11.26 high high
Mn (ppm) 140.63 very hfgh low
Zn (pp) 0.%3 high high
B (ppm) (.22 low low
S.OM (%) 6.05 high mickile
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Annex 2. General informution for the evaluated fines at Quilichao, semester [, 1996,

R-LINES
Plant Ht. Lcnglh (cm) Daysto  Greon keaf  Agromowm

S.No. Line Pudigree Vigour — om) Leal  Intermode  flowering arca KO
1 213 ICSR {12 |3 14 w7 (Y] 67 1.00 1400
2 4 A 2672 kR 1.5 o4 1.0 X0 pRL (Kt
3 654 ISV 112 200 1.4 L7 4.4 " [N Ki.{]
4 ROI IS UMY 1EK7-2 2.0 1.7 8.0 9.7 n 2400 1o
b RIX 1S WO 1SIRT-1 p 1.7 17 A 76 1.0 m
6 193 IS IKFSRC-71003 1A} [ o 16§ 72 .50 1.00
7 %82 ICSR-141 i 47 (.2 6.0 "o b1 240 X\
13 G4 ICSV YSITs 240 [ Kl A R ) (¥L{ 1.
v sS4 SV 95072 8 [ SH.S 1o 0 14K L
10 K26 IS 469C-1526-5 2.00 240 718 218 H .50 [Xi1]
il X2 ICSR-74 200 1.2 62.0 9.5 X2 1.50 140
12 Sy ICSV vsiRd 100 1S 8.0 n 100 L0
13 %M 1S UM6Y-L1RT.S 21 1.7 1.0 1.0 73 1.50 1.0
14 | REAL t} 20 i4 oR.7 0.7 4 1LY (KX
15 2% JCSR 194 1.3% X 697 1M 74 1.67 1.3%
i6 s FOSR B2 IR 1.8 6.} 10,3 th 167 113
17 K06 1S UM6YC 150KT-2 URT] IR s2.0 240 n I3 1A%
I8 295 ICSR ¥9005 2.4 12 $6.8 12,8 ] 14X 154
19 426  ICSRYI04L 2.0 1K H.s 220 76 1.50 1.50
200 4 ICSR VOOK 1.67 1.6 730 12.0 X2 1ixt 1.50
21 S ICSV 951G fRR] 1.7 AL 16.5 7% 1.0 1.50
22 74v ISV Ysile 267 1.4 6R.5 14.0 70 1.50 1.80
n 1065 GD 27669 2.0 1.5 75.% 140 74 1) [Rit]
24 17%  ICSR7I 143 i.0 0.0 0.5 3| (Ki 1] 1.5
25 S06 08V 9l 2.67 [N X 14.5 X2 1.00 1.50
26 794 1S IX7S8C-710-4 340 1.6 ns.s 12.0 6 .50 1.5
27 A6 1S WAKVC- 1S IXT- | 2 17 t1.h 5.0 ™ 1.50 1,50
2% K50 ICSR-102 200 1.2 540 11.8 L1 (RLY) 1.50
29 3 1CSR RHY 167 94 AU A (3] ™ 1.00 1.54
o 22 ICSR 1o 2.0 1.2 587 .0 n 1.4% 1.67
31 124 ICSR RNU13 2.3 14 6.0 14.0 78 1.00 1.67
32 415A ICSROIN20 [Ki 1] 1.2 8.3 1.7 v 2.0 1.67
478 ICSR 93 2.0 LA 6.0 0.3 mn 1.67 1.67
M v ICSR Nxx .33 [ nt.S 14.0) " 2.00 2.00
IS an ICSR 91108 .31 1.4 £3.5 105 LY 2.5 2.00
36 195 ICSR Y7 23 1.2 717 9.1 L 1.3 2.00
37 415B ICSRYIO2D 1.3 14 62.0 9.7 K 1.67 2.0
WS4 ICSVINR 200 1S 3 167 7 200 20
39 RRG IS IRTSRC-603 300 6 758 16.5 76 1.50 240
44 2 SBL w7 1.67 14 54.5 5.0 62 .50 200
4] 2M  ICSRI12) 2.0 1.2 635 9.5 72 300 2.0
42 RO3 1S 30469-1 1874 2.67 14 55.0 2058 7 2.50 2200
43 149 ICSR4S 2.%% 19 625 XS 7K 2.0 2.00
44  |6X  ICSR62 .00 1.2 6hs8 115 80 30 2.0

A4S 6 IORRL0S 267 14 6 1140 M 180 T
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FORAGE '
SNo Lene  Dadgnxe Vigour Plant Hi | Length (cm) Imysto Greet kal Agronome Foeugee
m) Lo beraode  Howenng wen SO weight

Tl GDXeR )67 20 6.7 280 ) 443 L $.47
2 KM IS 3¥4un 267 19 ALl s K? 1.00 10 7.60
T 471 ICSROURE 2.0 2.4 W pE R RO s.n [} .00
4 K96 1SN 167 20 o 4.0 I AR} 1.67 417
S R ISR LW 22 aXd 7 Hl PR 167 .18
6 6 SIKUANL 1o 20 [ 3] 17 Ot 1.0 200 18,20
7 9Kl GD4IRIR 200 21 T840 254 RO 4,50 2.0 LR L)
®om 1S V14406 AL} pRL] .50
Y BKY IS U7 4o . . . . . (A1) .
10 899 IS 1966 267 1% ] 2o’ ™ .00 (R} 2
I 466 ICSRWONE Lo 1R o0 1.0 K1 Lo 4.00 306
1227 CSHY 11 Lo s4.0 9.0 7% 2.0 4.00
11472 CSRYI6 40 11 6RO 160 KA (L] 4,13
14 975 GD4TRDS  4.00 4.67

44



Anmex 3. Chermacal analysis of soils &t La Libertad. Jot Loma X,

Element Value Quantity Fertility
pH 4.84 wid mickdle
P (Bray I} 17.20 high middle
K (mey 100 g) 0.08 low low
Mg (mey 100g) 018 low low
Ca (mey 100g) .55 middle mickdle
Sat Al (%) 66.4%) very high low
Sut Ca (%) 22,35 tow micktle
Sat Mg (%) 7.3 low middle
Mn (ppm) 4.26 tow | high
Zn (ppm) 0.54 micklle middie
B (ppm) 015 low low
S.OM (1) 2.68 low low




Annex 4. General mfornmtion for the evaluated lines at La Libertad, semester 1, 1996,

R-LINES
S.No Lane  Pedigre Vigour Pliun Hy Length (cm) Drtys o Green keal Agrmomic
{m) Lot internode  flowenng area o
H 222 ICSR tIn .00 (W] 613 10.0 76 4.00 LOO
2 IR ICSR 194 167 1y S0 1740 oty LR Lin)
3 U ICSR RWO012 [RE) 1.6 (1] 12,0 67 207 (KL
4 4)5A ICSR 9120 1.3 1.4 Q2.4 LR R4 4.00 1400
s Sid CSV UM 2 14 61.7 {31} ™ 167 144
6 654 KOSV L2 1.67 18 457 mna 6 4.tN) 1.0
7 W IS IXTSRC-TI0-Y LA 20 (A%} v Ht 267 1.
R w0 IS UKeY-11X7.2 {.67 i4 650 HIRH) 14 350 140
Y 142 ICSR-M4 2.0 14 580 7.3 L) L] 1.00
1) s¥W KSV 9sMG 267 [} 617 120 66 4,00 1.0
1 RI6 1S MMOOC-ISIXT 200 1 628 1340 o 433 [REV]
12 16K ICSR 62 167 16 0.4 123 ™ 4,00 1,33
1339 ICSR W00 [RE) 1.6 7.0 100 08 2.67 1.3%
14 407 ICSR9IN2 40 1.1 6.0 1.7 Rt} Lt L
15 4ISB ICSR 920 LG [ W7 1 Rd $.00 [
16 sS4 ICSVouM2 2.00 1.5 6R.7 0.3 Ri) 1.8 150
17 1068 GD 27669 233 1.1 60,0 14.3 ns 4.31 1,863
IR 4T ICSR T 167 [ oo X\l 4 4.50 1.40
19 324 [CSR RMOA3 207 1.6 774 1.0 RS £.00 1.%0
20 S19 ICSY YS0R4 2067 [ 547 K7 7 4.4 1.8
21 RO 18 30468-11K7-4 2067 [ 1.5 130 RO 4,50 1.50
22 844 sV 1.67 [ 740 138 K1 4.50 1,50
23 ROG 1S WMOYC-LSOKT 3.0 1.5 470 12.0 7% 180 1.50
24 217 ICSR 28 12 (LY Y] 157 7R 4.1 1.67
25 295 ICSR RYNNDS 2.00 14 487 6.0 74 LR} 1.67
20 W ICSR KNG 2.0 1.4 70.0 K7 K [ 1) 1.67
27 W1 ICSR HH42 3 00 I8 H2.0 [0 Hh 41 1.67
28 KR ICSR Y0021 267 o 67.3% i3 IL 4.6 167
29 7 CSHY 1. 1.5 620 10 0 4.50 1.67
0 RIR IS UM6OCISIRT 2.8 14 527 12.3 71 X 1.67
i1 RSO HCSR-UR 2.3 [N 4.1 fo 73 167 1.67
32 9e9  ICSV 9SI26 1.33 L7 9.0 1.7 K2 4.67 1.67
33 403 ICSR 91060% .00 13 48.7 K.7 79 4% 200
M RIS AMGY-1IRT-S .00 1.7 64.0 134 K 4.50 2453
ELT REAL 60 2.00 1.5 2.7 14.7 0 i 2.0
36 364A JCSR KY7S 267 1.5 633 13.7 X1 4.11 2,00
37 S6 ICSV UMY 2067 1.5 HiLy 140 ™ 4,00 - 2.0
639 ICSVIUIS 2,13 1.1 al.0 6.7 n 4,67 240
39 K26 IS UMGYC-1526- 201 1.7 65.7 12.0 ™ 4.00 2.00
40 RS2 ICSR-14% 2.67 [ 9.0 R0 LY 4.00 2.0
41 374 JCSR 9ONKK 23 2.0 56.0 12,5 i 5.0 2.00
42 11 ICSR 67 1.4 1.0 14.0 o 4.50 2.00
42 4 A 2267-2 2.467 &) 4R.0 9.0 86 4.00 2.0
44 445 ICSR 92016 1.67 1.5 77 14.7 67 4.00 233
45 478 ICSR9UNR3 1.3% 1.4 49.5 6.5 7% 3,50 2.50
46 216 ICSR-105 2.67 1.3 <8.7 8.0 67 4.0 2.50
47 A%y WS g 767 t7 AV A 118§ n 480 bR}
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%iy
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TSV 98m
KOSV 9se
SBL un
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ICSR Bns
ICSV 95t
{5 MM69C- 141
1ICSV 9sins
ICSR .42

1S 1R442
1CSR 90027
SPRU Y40
ICSR. 11
ICSRYS

ICSR K0S
1S IR7SRC-710)-
ICSR-1%
ICSR-41

ICSR 20
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ICSR 48

IS IX7SHC -3
IS IR7SRC-003
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IR
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1.2

09
17
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ATAL
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7
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4.7
Gl
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A2
43
€37
04,0
LR
44.5
[C A
403
4.0
ATRY
6.0

9.0
9%
120
LY
'R
LR}
o
o
1
140
1.0
T4
L0
7.0
1.3
9.0
10
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1.5
9.7
S0

128

Xl
T
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™

™
7
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T6
7
Ki
R
K
LW
T4
L4
RO
7
L)
7%
LIk

.00
4.50
7
4.1
4
4.1
4.07
4.0
X
S00
4.67
445
4.50
5.5
180
0
i
S
450
S.00
(X 1}
.00
4.00

267
L0
0
0
100
0
.0
LR K]
in
(R
150
150
LR 1]
V.67
4.00
4.00
4.0
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B-LINES

S.No. Line  Pahgree V@\m Fant Hi. _Length (cm) Daysto  Groon leal  Agronomk
tm)  Lel Intermxde  (lowcring nren wore
1 1212 SPSFR 94002 261 . . . 7% 4.0
2 1537 SPLB %4018 o . . . .
1 1142 ICSB 7 P RN [ KU L S { (R M Lo Kt )
4 118 ICSE™M 200 07 8.7 141 m 160 1,00
5 1269 SPMD 94030 (R1) 1o o w3 n 4,600 (KL1)
[ 1271 SPMD 94017 267 [0 &8 R4 a1 LYY 1L
7 1621 SPA2 92| 20 [T Y TR RN 76 4.0 1.00
X 1632 SPA 942y 167 K] Ly RS TTR OR 4.00 (K}
v 1M1 SPA2 vanw 07 1.0 LUA) mns R 160 1.0
HH 1177 1CSH %90n) 2.0 [RY] s 1.0 K1 4.0 (Kt {]
1 {1%0 ICSB ROONO4 267 1.0 6.8 K.S 77 X1 1) 1.00
12 1517 SPAN 94iM6 1.67 LU ¢ I N I K1 LX) (X {)
13 1 ICSR 24 100 [1X1} ho il 67 Lo 1.00
14 123 SPMD 94({xM 300 14 40 10 9 4,00 1.00
14 1154 ICSB R i 1.0 a0 CXi] L) S0 1.0
16 JINT ICSB Y1006 LRLN] Ly 670 wo ™ .00 100
17 1538 SPLB 94016 3N L 440 RO N7 S0 140
IR 1614 SPA2940L3 [IRE] 10 Wl 147 " L0 [IR1]
v 1617 SPA2 Y4016 2.0t 1 8.3 1.7 n 4.4 [R1
20 1624 SPA vam? 2% e %1 121 7 4.0 (RS
21 3 ICARAVAN 230 ty AR 110 [0 3.00 1.3
2 I REAL 60 L67 1 AT 7 1ol 1.50
21 1162 1CSB RKixM 24K 0.4 420 C2) Ry 3,50 1.50
24 1106 1CSB 28 34X) (XU s60  11S 6% 4.0 150
28 1HIXL 1ICSB 90001 24 14 LR n.u R 4.0 1,50
26 1YY ICSB YOO} 00 (K] 1.0 5.0 R 4.0 1.50
7 1236 SPMD 94000 33 1L 418 1n.s 68 oo 1.50
2K 1302 SPHB 2401 LXL1] 1.0 49.0 LN 74 180 [.50
29 1453 SPDM 94061 4.00 620 140 N4 4.50 1.50
30 1634 SPAZ Y401 230 K] §5.0) 7.4 Xy 1.00 1.51
1 10 JCSB 14 4.00 10 sin IR 6 4,00 1.67
12 11tk ICSB 23 1.67 0.7 2.3 K0 n 4.3 1.67
3 1159 JCSB 12 200 1.0 42.4 147 72 4.00 1.67
4 1173 ICSH K&OIS 267 10 415 740 79 4.00 1.67
is 1251 SPMD Y4019 67 1.0 sin 9.0 ™ 4.3 1.67
i6 1275 SPMD 94145 a7 1.0 44,0 K0 706 4.5 1.67
17 2 38L 107 2.67 0 4K,3 14 [ 130 167
R %4 ICSBY 2.67 X1} §4.0) 1.0 o9 .00 2.00
19 1117 ICSB 3R 167 (XY 527 74 Ti 4.60 2.0
40 1153 1CSB %0 PAL] Lo 451 R} K2 4.00 20
41 1178 1CSB RRX2 1060 to 470 x.7 n 4.00 2.00
42 1182 JCSB AKX 2.13 X3 44.0 73 m 4,60 .00
43 1221 SPSFR 94013 100 X3 474 6.5 X2 4.50 2.0
44 1245 SPMD %4014 10 0.5 710 7.5 2 4.50 2.0
45 1263 SPMD 94010 133 . . . . . 2.6
46 1296 SPHB 94006 23 1.0 §5.40 120 66 1.60 2.0
47 1402 SPDM 94006 413 0.5 4.5 1.5 K2 1.50 2,00
4% 1427 SPDM 9437 3133 LA £3.0 58 .41 4.00 2.0

9 J4RA CPT 40 R 300 0ns 44 S5 79 450 2 i)
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1626
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1491
1083
1o
1279
14X1
1557
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1492
1602
1182

SPGM 940131
SPAN 940K
SPAN 94010
SPLB 94Xt
SPLB 9404
(SHY
SPMD 9401
SPMD v4031
SPHB vt 3
18812
SPMD 941144
SPHB 946
SPHB 94004
SPDM 941128
SPLB 94(0%
A 22672
0S8 W0
HCSB X1
ICSR 1%
ICSB 47
SPDM 94136
SPLB 9401
SPA2 04014
SPMD 94020
SPA2 940115
SPA2 940136
SPRU 94Xk
ICSB 70
ICSB viON]
SPHB 94008
SPDM 94059
SPLB 94012
SPA2 94124
ICSB 27
SPCGM 94060
ICSB &

ICSB R0
SPMD 94050
SPGM u405()
SPRU Hatty
SPA2 941132
SPGM 94067
SPA2 94142
ICSB 8Y

1o
1o
Lo
(XU
00
(R
(K3
1.0
(1X3)
181
10
0.7
o
1.0
1o
1.0
XY
1.0
0.5
10
1.0
1.0
#.5
0.5
Lo
1.0
0.
1o
0.0
1O
1.0
0.7

1.0
1.0
o

(L5
0
(L0
0.1

ni
0.0

AYA
s
LAY
425
X.€
70
428

wo
473
400
6.7
9.0
454
7
1.1
44.5
4K D
0.0
440
404
AT
46,0
4.8
6l
SRS
1N}
[ R
37
558
7.0
7.7

49.0
40.5
480

42.0
571.7
41.0
SR

610
41.0

v?
125
7.5

58
120
95

9.0
9.0
0
9.0
6.0
tio
g1
4.0
10.0
4.8
7.0
6.5
Hs
6.0

9.0
o
7.5
L]
[IeXH)

1.e
10.0
0.7

7.0
1001
4.0

7.5
14.0
7.0
6.0

9.0
14.0

[

O
rL
K0

.60
4.0
L
4.00
4.00
L.
4.%0
4.00
4.00
4.30
4.1
4.00
4.00
4.00
4.60
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FORAGE
SNo. Line  Podigree Vigour  Plan Hi Sﬂ wm) Days o Agronomi Forage
{m) Intermade  Nowerning e weight
i 7Y IS 4w 200 1.9 hﬁ.? (LR 7 .13 4.90
2 K97 1S 1IN 133 RATEE R 167 [ Y 1.0 200
K 911 1S Ve 1.67 22 660 180 ™ 1.3 7.00
4 R96 1S 21 200 28 (IR 210 Ho 1.67 0
s K&V 1S 19667 2067 2 mns N8 n 2.4 4.00
[3 471 ICSR9UR4 500 19 LYR) [R¥I] K3 L £.9¢
7 041 GD4TRIR L IR 4R7 (R3] T 2N 140
L} 164 GD 27668 200 1.6 67 o n 267 L10
4 466 ICSR 9 ERi 0] W Nne nan T6 141 0
1 472 ICSRYURG 67 16 .0 ns [ g LEL]] RO
n RO 1S 19669 2.67 17 ol 151 Th L0 210
12 975 GDATROS 367 14 4R.0 (YA1] 00 .
11 ) SIKUANI L LR AN 1687 4 LR 29
14 7 CSHY 267 2 40 128 Th 4% 5.6%




Annex 5. Chemucal anatysis of soils st Coarsmagua, ot La Reserva,

Element Value Quantity Fertility
pH 4.23 acut mickile
P (Bray 1) 280 mickdle middle
K (mey 100 g) 0.08 low low
Mg (meqg 100g) 013 low low
Ca (mey 100g) 0.46 middle middle
Sat Al (%) 7000 very high low
Sat Ca (%) 22.00 low low
Sat Mg (%) 6.1 low low
Mn (ppm) 1.59 low low
Zn (ppm) 0.49 high high

B (ppm) 0.29 fow low
S.0.M (%) 3.40 high midddle




Annex 6. General information for the evaluated lines at Carimagua, semester 11, 1996,

R-LINKS
S.No. L Pedigree Vigonsr Plam Hi. LmEm wm) Days o Green keaf  Agronotic

tm) tntlernode  flowenng arca K

! 1S GD 27660 1.67 1.4 M.’I 7 [ [ KL L0
2 IN2 ICSR-74 1.67 [ [CAT 123 ™ [RE} [Kid]
3 2 SBLIO? [ ] 4 SR.7 177 6s 2.0 .o
4 wn ICSR RRID 10 U 1R ROl 14.7 ok Loy 1.(X)
) L) 1CSR I 2.00 LR 7140 [EXY) (] L% 1.00
6 4m ICSR 21012 o 1.2 650 10 £ 140 1400
7 415B ICSR 9120 167 1.2 oh0 11.0 76 X0 3 .00
R 478 ICSR YWt 1.67 X na 9.0 68 160 100
9 S ICSV 9UM2 267 1.R 0 147 kA L0 .00
1w sS4 ICSvV 9 21 (K 610 1o ®1 1.4 1.0
B % ICSV 95091 PRI 1.6 621 180 TH 100 1.0
12 RO1 1S WMeY-11%7-2 267 L6 RLR) 16,3 KO 1.1 1.0
1T ROY 15 W0469-1 1874 167 14 om0 160 1% 1L L0
14 KM 1S UM69-11X7-5 7 [ K3 (&%} 15.2 T £ 1.00
s 1 REAL 60 AL 1R §8.7 117 [ 267 1.4
16 13K ICSR-38 PR 1.2 747 7.3 ™ (B3] [RA]
17 17K ICSR 71 67 1o 6.3 K. 7 1.00 L3
IRo2n ICSR 1R 1.67 14 7 1.7 n? 1.0 |RL)
19 poa] ICSR 11O 22U 1.2 1.0 1.3 [ 1.00 [ 1)
20 W06 TSR ®OO TS Lo [ R} 9.7 1.7 7 1.60 1.3
21 W ICSR 90004 1t 1.4 KO 1.0 67 1.1 L
22 639 1CSY QW78 1.67 1.1 1.7 R4 n 1Lo0 L
23 R06 1S UMAOC-1SOXT-2 L 1.7 7.0 244 T 1.00 (AL
24 KSO ICSR-12 267 1.3 7.0 17 74 1.00 [RL)
258 ICSR RUNS L 12 o83 mno #9 1.600 1.67
26 415A ICSR 91020 | RRY I3 T 103 RO 1.00 1.67
7 s ICSV 95084 267 1.7 67.7 4.3 7 100 L67
WM 654 ICSV 112 1 1.6 64.0 .o o 1.4%} .67
X 74y 1CSV 98010 2.0 1.5 79.0 [REL n 1.0 1.67
M 79 1S IKTSRC-T10.3 %15 1.7 A 2t o 1.67 167
11 RIS UMOOC-ISIKT-3 240 1.9 9.3 17.0 76 1.67 1.67
12 KS2 ICSR- 143 1.67 1.2 3 a3 X0 (XK 1.67
13 101 ICSR | 1400 1.3 K0 74 n 10 2.0
M6k ICSR 62 1.67 1.6 (UK 17.0 75 133 200
15 288 ICSR 1u4 1.67 22 RR.A 223 (i3] iR} 200
AW ICSR 8O1Y 240 1.4 AUR 1043 6 1.00 2.0
37 324 ICSR ROV} 2.67 L6 72.0 103 6R 1.00 L2400
w4 ICSR HXKIR pRE] 1.7 720 1.0 74 1.0 2.0
¥ 4 A 267-2 267 1Y 67.% 16.7 §2 LiX) 2.
40 445 ICSR 92016 2.4 19 707 210 68 2.0 2.00
4] 544 ICSV 112 1.67 1.7 773 £3.0 ] 1.00 2.0
42 794 IS IXISHC-TI0-4 233 1.5 740 16.3 70 1400 200
43 R26 IS 3M6NC-1526-8 2.3 20 62.3 8.3 8 1.67 2,00
4 969 ICSV 95126 2.00 20 75.0 17.0 L] L0 200
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B-LINES
SNo. Line Pudigree Vigowr Plamt Hi Length (em)  Dayxie Groon keav  Agromnic
tm) Leal  Inemode  flowering  aren o
I 1142 1ICSB 7Y 267 1t SR RN 78 1.00 100
2 1157 I1CSR R0 pRL} 18 AR EN o0 (Bt} 1.0
3 1184 ICSB Y3 1 1.4 [CXI o 100 1.0
4 1156 1CSB ™ 200 1.1 9.7 108 n [IRK) 1.0
< 1171 ICSH RROLS 200 t 00 Tt 1.67 t.oe
1 1178 ICSB R 267 11 6sd R n o0 Loo
7 2 SBL 117 200 14 AU B v ol L.67 1.0
R 1 ICARAVAN R 16 ™I R m 167 1.4%
9 1 REAL i} 0 1.X L L (83 pX¢ ] n
10 1151 ICSB %) 20 1.3 (R AT (X1 16 L67 [RL}
IE 1% ICSR N PAL 1.2 6127 0 1 1.4
12 Lin2  HCSB RRON4 200 1.} 4X.7 630 T o7 L
13 1212 SPSFR %002 2.67 0y 631 1M mn 140 [R1]
14 1234 SPMD 94004 2.0 1.3 6 R0 76 .00 1.3
[ 1281 SPMD %4014 267 [N 650 K m £ 1.1
16 1275 SPMD%d1M4s 2.0 1.2 [ (Y] X KLY 1.3
17 1206 SPHY w4006 2.0 1.1 nr 17 oh Lo 1A
IR 1416 SPDM 94024 1,33 1.0 M3 7.0 ™ 167 13
19 1807 SPAN Q4008 PR i4 60 1 n 1.00 IR
20 1614 3PA2 94iH1 1. 14 odl o T 1.00 1.1
pa | 1632 SPA2 U4U29 131 1.5 597 143 T0 1.00 13
2 1641 SPAZ A0 ta? 14 62.7 103 n G ) [RE
pAs 1126 ICSR 47 267 11 o3 120 Oh 1.0 1.647
24 1148 1CSB &1 .67 (R [ I T Al 1.4 .67
25 W77 ICSHE e PR 0y 617 AW w2 147 167
26 1221 SPSFR 94(h PR} 1.0 oy S0 9 i 1.67
27 1282 SPMD 94020 200 1.0 6050 Y 74 (X! 1.67
pa} 1266 SPMD 94033 24 0y 657 KOO 7™ 1.67 1.67
29 1274 SPMD 94044 pRL} 1.0 OS54 730 7 1.67 1.67
10 1451 SPDM 9406 4.00 0y S8Y 7 ®2 21 1.67
3l 1454 SPDMYann2 am 0y 0.0 700 7 2.0 1.67
32 162 SPA2 94K I.67 13 617 v 16 1.67 1.67
a3 In16  SPA2 94018 pAL] 14 703110 78 1.0} 1.67
M 1623 SPA2 YA 2.0 12 753 127 7 100 1.67
4 A 22672 21 18 0.7 143 ” 100 1.67
36 lowa 1ICSBY pRX 1.1 9.3 R o 1.0 .00
37 1088 ICSB 12 1.67 14 627 K70 o8 140 2.0
® 100 ICSB 23 1.67 1.1 617 100 68 1.00 2.0
39 Hot ICSB 24 a7 1.0 617 53 65 L 240
an 1104 ICSB27 2m 12 543 w3 66 1.33 2.00
41 1141 ICSB70 267 Lo 66,7 970 ” 1.33 200
42 1193 ICSB Y9I 3.0 1o 557 1M k) 1.67 2.0
43 1249 SPMD 94014 1.67 1.0 670 K30 (] 1.33 2.00
44 1293 SPHB 94004 200 12 653 110 0 1IN} 2.00
45 144 SPHB 943 . 1.2 743100 " [ K] 201
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FORAGE

SNo. Lime Podigree Vipour Plan Hy, Lm!th (em)  Daypsto Groonleal Agronomic  Forge
(m) internode fowering  aren wore Weight
1 K19 IS 31496 Lo L7 w,n A 7} (KT 1.00 .87
2 911 IS Naas 2.0 14 o7 150 *4 100 1.4x1 .47
1 KK IS 1WnT 2.00 py | 187 2o n L o BE23
4 471 ICSR U4 pX} ] 14 AN 17 R4 L 1.67 Y.]0
A K96 1S 32K PRLI 10 [IR MR " 1.4x) 246 1.%7
6 975 GD 4IRS 1 s LAX} 17.7 77 1 2.0 147
7 YRl GDAMWIR m L6 7.0 0.3 TT 1.67 .00 9.30
i ROY IS 19609 1.67 1.R M N7 n 1.67 PR H1
9 14 GD 27660 1.1 1.7 o 7.7 " m LK} 941
i 466 ICSR YWY 248 1.5 [ 67 n .33 L 147
1} 472 ICSR 96 L 1.6 [IR{) 160, T2 167 [k} .40
12 RY7 IS 186K (R p na [R.14] hed 1.00 LR 12.m
(R SIKUANI by . . . . . 4.0 .
14 7 CSHY 2.67 1S AR 144 " I.4%) 4,00 £41




Annex 7. General information for the seleuted miliet lines at Quilichao, semester 13, 1996,

¢ Plam Ht Lengih {cm) Daysw Agronomuc
Leal 1

Line Pt Pedigree Vigour im) b Noweang e
Poputsion 1 ICMV Ko 2 0 9 1v kb 1
Population 8 ICMP X410 1 7 N FA] b |
Popslation 9 ICMP 92853 i 2™ 14 22 44 ]
Population 12 ICMS 7K1 ! i as 26 44 1
Populstion 15 ICMV g8 3 181 & 2% o [
Population 17 ICMV 95121 2 20 87 W 87 i
Population I8 ICMV 97T 1 182 o7 pot} 49 |
Population 19 ICMV v3754 1 189 67 24 57 i
Population 20 ICMV.IS 85321 § a4 6l v hy} |
Population 26 [P IRATR ! 2n 8 b4 9 1
Population 28 SOSATC 2% 1 L7566 2 AN |
Population 29 LHGP i 200 S6 7 55 I
Population X TGP 1 P2 N ¥ . ] £s I
A-linc N AKM 1 08 W 10 49 1
B-line: 12 BKM 2 xR0 4y i2 44 1
A-line 36 BAL A 1 o 27 ¥ 87 ]
B-line 37 841 B 2 o 45 1" 57 !
A-line I R42A 3 L0 26 17 Y 2
B-line 19 8428 3} [ RIEEEY 7 sy 2
A-line S0 ICMAANTT? 2 O.%0 40 17 59 1
B-line S1 ICMA BYITTT 2 197 54 V) 9 I
Pollinaor §7 IPC o808 2 tos 47 3 8¢ 2
Pollinator 67 ICMR 112 ! Les &7 1K 54 |

cNovstsorghum3.dov
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