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ACTTVTIS On "PRn,T-."T SDECTALISTS 

I. TROPICAL PASTURES SPECIALIST
 
Dr. Pedro Argel,
 

Background 
 Because of the importance of pastures in Panamanian cattle
 
production, the activities of the Ruters/Cornell research project

have been directed, from the beginning, to an evaluation of a high

number of pasture species adaptable to infertile acid soils-63% of
 
the Panamanian soils are acid, mainly ultisoles. 
 In addition, seed
 
production of promising species has been evaluated as 
well as live
 
weight gain on selected germplasm. Other activities include studies
 
of weed control in the establishment of legumes and shrub control in
 
pastures.
 

The research activities have been sunport-d bv the Pastures Program

of CTAT, primarily in relation to the permplasm and methods of
 
investigation. This association has been very productive and
 
benificial to IMAP as well as 
to CTAT. The advances and achievements
 
up to now are presented here.
 

rermplasm
 

Regional Type A Experiments (ERA) Tsinfr an evaluation method described
 
In the Regional Experiments, a large number of grasses and legumes have
 
been evaluated on sites in Los Sintos (Dry pre-mountain forest),

Calabacito (humid tropical forest-subecosvstems derived savannah)
 
and Sona (very humid tropical forest).
 

Although the sites mentioned do not cover all of the ecosystems present

in Panama, they are representative of a large percentage of the area
 
of the country where cattle raising is double purpose.
 

Calabacito and Sona characteristically have acid soils with a high

saturation of Al and low levels of P (ultisoles), whereas Los Santos
 
is predominantly an inceptisol with neutral pH, low Al presence

in the organic horizon, lou content of D and high levels of Ca and Mg.

The major interest on this site is that the plants are subjected to
 
a dry period of apDroximataly 6 months extending each year from
 
December to June.
 

Table 1 shows the number of ecotvpes estahlished in each site. There
 
are a high number of species that are evaluated in the same manner
 
in three locations; however, in Los Santos the Fermplasm established
 
includes species of known drought tolerance, such as Cenchrus.
 
Native or naturalized forage crop ecotvpes have also been included,

which has permitted the comparison of the level of adaptation and
 
production of the germplasm introduced with that commonly found or
 
used in the area.
 

Visual periodic disease evaluations and measurement of production

of dry matter during a complete cvcle of dry season and rainy season,
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has emphasized the most outstanding germplasm whose adaptation is
 
comparable or superior to those commonly used in the resnective area.
 
Condensed details are given in Table 2 for the three sites.
 

Some ecotypes stand out well 
in the different ecosystems, which
 
shows their hirh level of adaptation. A. tavanus and ecotvpes of
 
Brachiaria are examples. 
 Centrosema, particularly C. macrocarpum,
 
adapts broadly; as is the case with D. phaseoloides_ The most
 
outstanding Stvlospnthes have been cmmon 
 dandlateS. quianensis.
 
S. capitata 'Capica' has shown poor results in the ecosystem in
 
Los Santos. The pests comrmonlv observed halre 
 been leaf-sulcking

insects and leaf-eating insects and in addition, fungus diseases
 
such as anthracnosis in Stvlosanthes and Rhizoctonia in Centrosemas,

Calactia and Phasenlus. The last has been the most frequent and has 
caused the most damage in the different sites. 

renerallv the native species have been considerably below the 
new
 
introductions in terms of production, 
 Native S. humilis, for
 
example, is an annual and practically disappears duri.ng the dry
 
season. However, the seeds are very persistent, efficient, and 
are
 
produced in abundance. They germinate easily with the first rains;

the plants invade neighboring plots, but dry matter production is
 
insignificant.
 

Naturalized grass species or species presently in commercial use
 
included in the experiments have shown 
a tendency for less production

after each uniform cut and under the experimental conditions. It is
 
evident that many of these snecies, esneciallv grasses, even though
 
adapted, need high applications of fertilizers to maintain adequate

production for longer time periods. 
 The naturalized grass and the
 
one predominant in Panama, H. rufa 
(Faragua), has confirmed its broad
 
range of adaptation in the different ecosystems even though it tends 
to be less vigorous in the s-te- like Calabacito with low pH and 
high saturation of Al. The 11.rufa production nf dry matter has been
 
lower than the introduced grass A. galanus CTAT 621 and CT\T 6200
4 ton/ha for the Faragua compared to 14 and 9 ton/ha respectively for
 
the A. galranus ecotlpes in the periods of hifrhest precipitation. 

In addition, during the dry season, once it has completed its
 
reproductive cycle, Faragua offers very little Forage, which is its
 
principal disadvantage. However, persistance of the seed, resistance
 
to fire and tolerance to pests and diseases shouls be emphasized.
 

Regional Type B Experiments (ERB) l;- August, a T-hIpI 1 exp riIlCnt 
was established in El 
Ejido (Los Santos) with germplasm selected for
 
its good results in the Type A experiment located in the 
same area.
 
A total of 12 legumes and 15 grasses were established and included
 
some species used in the area such as Cynodon sp. (Estrella), 
Bothriochola sp, (Pangola de pobre), Diaitaria swazilandensis (Swazi), 
Panicum maxium (Cuinea and Indiana) and H. rufa (Faragua), in 
addition to the introduced grasses Cenchrus-ciliaris (Vblopa and 
Nunbank), A. gayanus (CIAT 621 and 6200), B. decumbens C!\T 606 and 
B. dictyoneura CIAT 6133.
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The legumes include C. macrocarpum ClTN 5062 and 5434, C. brasilianum 
CIAT 5234, C. pubescens CTAT 5189, C. sp. 5278, P. phaseoloides COAT 990, 
S. guianensis CT'T 136 and 184, S. namata CTAT 177, S. scabra CIAT 1047,

S. sYmpodialis CIAT 1044 and Galactia striata CIAT 9E4. All species
have established normally, althouFh Faragua and Swazi stand out among

the grasses for their vigor and the outstandinr legume ecotypes are
 
P. phaseoloides C!AT 9900, C. macrocarpum 5434 and Ftylosanthes CAT
 
147, 184, 136 and 1044. However, the last has shown greater

susceptibility to flower rot caused by Rhizopus sp. 
 It shou!d be
 
not-d, however, that this year precipitation has been higher than
 
reported earlier during the ERA evaluation, which has contributed to 
a greater incidence of diseases.
 

Brachiaria Ecotypes A total of 23 Brachiaria ecotvpes, including 6
 
species of 
R. decumbens, 6 of R. humidicola, 3 of R. ruziziensis, and
 
a hybrid, plus a commercial test type R. decumbens CMTT 606, has been
 
established in three different sites in Panama, to evaluate the level
 
of adaptation in terms of seasonal production of dry matter, disease
 
tolerance, and resistanct to sucking insects. These sucking insects
 
are 	 frequently found in forage grasses in Danama, includinF the 
commercial Brachiarias. The establishment sites are: Calabacito
 
(ultisol.), Finca Chiriqui (ultisol) an(I 
the Cualaca Station (inceptisol).

The species are completely established in Giialaca and are in the 
process of establishment in the other sites mpntioned. 
 The experimental
 
plots are 2 x 3 meters and there are 3 repititions.
 

TAeLR 3. Percentage o? coverage 12 weeks after ertablishment of 21 3rachiaria 

ecotypes in rualaea, 1984.
 

SPFCI1S CIAT NO % cnvmnk-&
 

B. decumbens 
 COmmercial 
 90
 

8. ldecumbens 
 6132 100
 
a. decumbens 
 6131 	 95
 
a. decumbens 
 6009 	 85
 

B. decumbens 
 6012 	 92
 

B. decumbens 
 6130 	 97
 

d. decumbens. 
 664 	 87
 
1. humidicola 
 6709 	 77
 
B. humidicole 
 6707 	 87
 

6. humidlcola 
 679 	 87
 
B. humidicola 
 6705 	 88.
 

B. humidicola 
 675 	 83
 
B. humidicola 
 682 	 82
 

B. ruziziensis 
 6291 	 94
 
B. ruziziensis 
 654 	 100
 

B. ruziziensis 
 6419 100
 

B. emini .
 6241 	 92
 
B. eminji 	 6134 100
 

G. di ctvaneura 
 636D 	 93
 

S. dictvaneura 	 6133 73
 

8. s. (hyhrid) 	 6298 92
 

Note: 	 Neither R. raditens (r(ommerciall nor R. brtzantha rIAT 6016 were at this
 
site but were at other sites.
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The production of dry matter is determined bv cuts every eioht weeks
 
during the rainy season and the presence of nests and diseases are
 
determined by nymph count/m 2 (for salilyero) and the visual rating of
 
percentage of damage for diseases. 
The evaluatinn of the level
 
of establishment at 12 weeks of the Calaca plantinr is shown in
 
Table 3. Even though there is a hiqh percentape of coverage with 
all species, only four show total cover; among those 
9. ruziziensis,

which is outstanding for its spreading ability, but tends 
to show the
 
first symptoms of nutrient deficiency, and a greater susceptibility
 
to 
leaf fungus diseases, especially Rhizoctonia.
 

The experiment will last a minimum of 18 months and it is exnected that
 
ecotypes superior to those in commercial use in terms of resistance
 
to salivero and other attributes wi.ll be found.
 

Leucaena Fcotypes In cooperatinn with the National Vrricultural Institute
 
(INA) 
 located in Divisa, 16 ecotynes of Leucaena were established
 
during July. These 
are shown in Table 4. The germplasm includes
 
three hybrids and four ecotypes of L. diversifolia; this has shown
 
more tolerance to the acidity in the experiments carried out in CIAT
 
(Colombia) and broadens the range of ,,se of the species 
in ecosystems

with intermediate acidity and drouirfht which are eyperienced in the
 
central provinces of Danama. The ecot-pes CIAT 17477 and 17491
 
began bloominc, at the end of October, while the others are 
in the
 
vegetative state. 
 The natural production variability of these ecotypes
 

TARLS 4. 	Established lAucaena ecntypes for evaluation of eatable dry
 
matter and mimosine content at INA, Divisa, Panama, 1984.
 

CIAT NO 
 Species
 

17461 
 L. diversifolia 30
 

17388 
 L. diversifolin 31
 

17485 	 L. diversifolia 26 (78-49)
 

17503 
 L. diverslfolis 25 (78-3)
 

17467 
 L. leucoceohala 32
 

17495 
 L. leucoceohala 11 (78-15)
 

17498 
 L. leucoceohala K 29
 

17488 
 L. leucoceohela K 132
 

17502 
 L. leucoceohala cv. Cunningham
 

17475 	 L. leucoceohala 18-9/2-15 Hybrid 

17477 
 L. leucoceohala 23-1/12-12
 

17491 
 L. leucoceohala 

17489 	 L. pulverulenta Hybrid K 340 

17490 	 L. pulverulenta Rybrid AiO .3279 

17487 L. .hannoni 78 - 70 

17478 
 L. so. 30/4 - 11 
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will be studied through cuts every eight weeks at a height of 40 
cm.
 
and production of dry eatable material and mimosine content of the
 
most outstanding ecotypes will be observed. This experiptent will
 
continue for a minimum of one year.
 

Agronomy 

The effect of P, M, K, and 3, on A. gavanis CIT 621 and S. capitata 
'Capica', alone and combined, has been evaluated during the establish
ment phase in an ultisol in Calabacito. The soil is characterized
 
by acidity, low levels of P, high saturation of Al and intermediate
 
values of K and Mg (0.2 and 0.4 meq. in the first 15 cm. respectively).
 
Other characteristics of the soil are ffiven in Table 5. The sources
 

TARLR 5. Physicochenical parameters of a ultisol in ralahAcito, Panama, P,,ember JQR4. 

Depth I I Sand Silt clay Bases (meg/lO0 g) pH HO
 
(cm) () Ca Hg Na K 
 Al (H20) (Z)
 

0-15 16.5 39.0 44.5 5.1 0.4 - 0.2 0.8 4.8 2.9 

15-26 10.7 27.6 61.7 0.8 0.1 - 4.4 4.8- 1.6 

26-43 10.9 32.1 57.0 0.2 TR TR - 4.8 5.1 1.1 

of the elements used were triple superphosphate for phosphorus (P),
 
potassium chloride, sulpomag, magnesium oxide and sulphur which are
 
essential for the potassium (K), magnesium (Mg), and sulphur (S)
 
respectively. The fertilizers were applied and incorporated before
 
planting.
 

The evaluations have been carried out through cuts everv ei 'ht weeks 
and the results of yield of three successive cuts are presented in 
Table 6. S. capitata responded to successive increases of P205, 
even though these were significant (P40.0l) only at the highest level 
(60 kg/ha). There was no result for the levels of K nor Mg, even though 
there was a slight increase in vield. however, the greatest result 
was obtained with S at the level of 20 kg/ha; in this case the yields 
of dry material increased 39% in the presence of the middle level of 
phosphorus. The combination of all the elements produced significant 
yields (P<0.05) only at the highest level of phosphorus and this is 
probably due to the positive interaction between this element and 
sulphur. 

A. gayanus did not respond significantly to any of the elements,
 
though there was a tendency to increase the yields when the effect of
 
each element is observed individually, particularlv in phosphoruis
 
and sulphur; however the interaction of the highest level of phosphorus
 
with the other elements was highly significant (P<0.01). In this case
 
the yield increased 30% compared with the control. This grass responded
 
in a similar manner when it was planted with a legume, but this last
 
sample showed greater variability in yield within the combination,
 
due mainly to problems of establishment and strong competition from
 
the grass in the mentioned ecosvstem. only 10% of the total biomass
 
in this combination corresponds to the legume, even though an increase
 
in the last cuts was observed. 
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TARtR 6. 	Os@ lts durinr establishment of A. gavanus t.IkT 621 and S. capitata ICapica' alone 
and cnnbined at different levels-of -P. Mg. and S in an ultisol in CalahacLto, 
Panama. 

TRRATWMrS (Ki/a) 	 YT1LD (Kg DK/Ha) 

P2 0 5 1"2 0U MgO S S. c0nitata A. caVanus . 2 
G. Maotta
 

1. 0 0 0 0 1,052.4 W 2,840.9 1,761.9 
211.5
 

2. 0 50 20 20 1,278.6 2,828.5 1,876.9
 
239.5
 

3. 15 0 0 0 1,363.6 2,968.6 2,319.0 

248.4
 
4. 15 50 20 20 1,488.3 2,740.0 2,122.8
 

337.7
 
5. 30 0 0 0 1,294.0 3,092.4 ?,249.6
 

355.8
 
G. 30 50 
 20 20 1,629.7 3,173.0 2,396.0
 

228.2
 
7. 30 0 20 20 1,374.9 3,328.5 2,309.9


314.3
 

8. 30 0 0 20 2,134.3 3,518.3 2,789.4
 

328.4
 
9. 30 0 
 20 0 1,534.3 3,115.0 2,280.2
 

324.9
 
10. 30 50 0 0 1,351.9 3,504.1 2,494.6
 

341.8
 

11. 60 0 0 0 1,743.5 3,343.4 2,291.1
 
210.7
 

12. 60 50 "0 20 1,862.8 4,052.3 3,322.7
 
299.4
 

WMS0.05 342.1 842.3 1,014.2 (only A. 

0.01 465"0 1,149.9 1,367.2

A.'era!.p nf thrpe cuta at eight week intervals. 

The results rf the snecies studies were not only in terms of the
 
total biomass produced, bt also in vigor and speed of establishment.
 
It was evident from the beginning and followinF the germination that
 
there was greater groi.Tth in the fertilized plots, particii1arlv those
 
where phosphorus and sulphur were present. This is important for
 
faster coverage of the soil and greater competition with weeds in
 

the critical stare oF establishment.
 

Seed Production
 

Seed activities have been oriented toward multinlication of exnerimental
 
lines and increase of promising semicorimercial snecies or those actually
 
used by producers (basic seed). Observations have also been made of
 
management and harvest practices to gain information on forage seed
 
production technology.
 

Table 7 presents the grass and legume species harvested, as well as
 
the area and site of harvest. 'ith the exception of C. macrocarpum
 
CIAT 5065, all species bloomed and formed seed during the 1983-1984
 
period. This species began blooming at the end of November 1985, but
 
reverted to a vegetative state with the occurance of sporadic rains
 
from that date. It seems that the species needs a greater water stress
 
in the soil to bear fruit normally, once blooming has been induced.
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4.50 

TAILE 7. 
ForaSe seed yield and productinn parameters in Panama during XQR3-1984.
 

Harvested area. Harvest fate of nate of Yield Total Harvest 
:;pfeies 
 (ha) Site Bloom Harvest (kF/h)* (kp)* 

Leguminosas 

Stylosanthes 	gulanensl

CIAT 136 
 0.15 Gualaca 7-11-83 30-1-84 30.00 


Stylosanthes capitata

(capitata) 
 0.33 Gualaca 29-9-83 10-1-84 
 589.0 194.50
 

Pueraria phaseoloides

CIAT 9900 
 1.00 Gualaca 10-12-83 Feb.-Har.'84 22.50 22.50
 

Centrosema macrocarpum
 
CLAT 5065 0.40 Gualaca 28-11-83 Feb.'84  -


Gramfneas 
Andropoeon gavanus

CIAT 621 
 2.0 	 Gualaca 29-9-83 23-11-84 431.00 862.00 

Calabacito 25-9-83 -  860.00
 

Brachlaria humidicola
 
Comercial 5.0 Fca.Chitiquf 14-6-83 20-7-84 
 75.0 *- 375.5
 

Brachlaria decumbens
 
Comercial 2.5 Gualaca 16-20 Kay 
 18/6-4/7-84 191-47 479.68
 

Roug,h seed
 
** Combined yield, others corresoond to manual harvest. 

The other legumes bloomed abundantly under identical conditions of
 
humidity, but the seed yield was significantly reduced bv vine
 
anthracnose in P. phaseoloides and by the bud borer (Bosqueella sp.)
 
in S. quianensis. The yields of S. capitata were high compared to
 
other production sites, mainly in Colombia. However, during the 
second growth cycle the crop has 
lost vigor and has Ieen invaded by
 
weeds which make a second harvest unlikely. The greatest difference
 
between the blooming cycles has been high nrecipitation-o-er 4,500
 
m.m. during 1984, which has been over the average precipitation of 
previous years. APparently Capica does n't prosper in conditions of 
such high precipitation. A hirh percentare of q. quianensis CTAT 
136 died after the harvest cut-2C-25 cm from tFe rround-but
 
regenerated 
 normail from send with good density and plant development. 

All the grasses bloomed abundantly at the different sites in hiriqui
 
province. rreater blooming and 
fruit bearin!7 in the Brachiaria occurred
 
mid-year (May, June), during the months oF hiah precinitation in this
 
province. 
 However, these plants continued bloominrl at least until
 
October, which permited more than one harvest per year. The results 
shown in Table 7 are from one harvest.
 

The yield of A. gavanus is acceptable but the plant lost vigor during
 
the present growth cycle due mainly to excess humidity through high
 
Precipitation. In conditions of high saturation of the soil,
 
plants have died after uniform cutting following grazingr. R. decumbens 
shows great potential for viell even though it was harvested during 
the rainy period. There is a high occurrence of infertile and
 
immature seeds (see Table S).
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TABLE A. R. decitibens seed "Littiration and yield in rualaca. 19A4. 

Dote or Date 1'F No.ho r.nral Yield seed Harvest Yield 
nra amp 'h Of Potential of kR/ha 

Rough Seed
 
kg/ha Raw Prneessed
 

16 - 20 Hay 18 june 455 2,820 191.68* 25.84 l4v
 

2 July 311 3441 

10 July 312 2)717 
 _
 

Harvested between Tune 1R and July 4, 198'. 
* Unkdetermined purity. 

The yield of processed seed-purity undetermined, but relatively 
high-is only 13.5% of that expressed as raw seed, and only 0.9%
 
of the potential yield. 
There is great need for research with
 
this specie, especially related to the effi'ient harvest management
 
and study of management and nutrition factors of the plants that
 
increase the formation of caryopses. The seed yield can be increased
 
substantially.
 

The harvested seed has been used mainly for private producers and
 
IDTAT, as illustrated in Table 9. 
Since, -n nanama, there is no
 
organized industry of forage seeds, IT)MAP must suDrtly, in some form, 
the commercial seed demand. This situation T.,ill probably change

in the future, but slowly and thus, the research policies of the
 
institutinn should be adjusted accordinglv.
 

TABII q. Harvested foraFe seed distribution in Panama durir.g 1985-1984 

Applicants No. 
 Purpose .Seedouantity (kg)
 

Grases Legumes Total
 

Private 14 Comatercia1
 
lroducers planting 204.7 5.0 
 209.7
 

Institutions
 

includinf, InT P 3 Forageevaluation 140.3 3.0 143.3
 

Establishment and Management
 

The activities related to manarement have been oriented toward weed
 
control and the establishment of forage legiimes and shrub control in
 
the pastures. 
 The first experiment was established in the rualaca
 
Station to observe control and selectivity of seven pre- and post
emergent herbicides in the established forage legume p. phaseoloides
 
(gudzu ). Table 10 shows the treatments, combinations and dosage of 
a total of 20 treatments 
includinF an absolute and mechanical control.
 
observations made after 24 days show that the nreemergent that performed
 
best regarding control and selectivit; was Oxvflouren at a dosage of
 
0.50 kg/Al/ha. The dosafe of 1.12 kg/kT/ha of herbicide produced a 

it
 



TAIX 10. 	 Wedoto nsalshed Xudzu (P.phaseololdes) through prean 
post-9mergent herbicides. 1984. Oualaca, 


Treatent 	 fosnpe eed control % - -amage to Kudzu , 
(kg ia/ha) No. days after No. days afteri!::-I 	 o.°g3; 48~ 216Ro~ 48
, a. 21 


Oxyfluorfen 0.50 92.0 65.0 90 1.0
.0
 
Oxyfluorfen 1.12 17.0 V3,O 21.0 31.0
 

- .	 Oryzalin 1.40 70,0 47.0 21.0 26.0oryzalin y 2.80 73.0 57.0 85.0 6 1. 
Alachlar .2.24 69.0 35.0 . 16.0 12.0 
Alachlar 	 . 4.48 79.0o 55.0 	 2.1.o 2b.0V 
Liouron 	 1.0 53.0 32.0 .37.0 43.0
Linuron" 	 • 82.0 81.0 93.o 100.02.0 .. 6 0 16 . . 0h
Linuron +Alachlor 1.5 + 1.0 . 82.0 67-0 92.. 95.0 

N... Post-emergent*egt . .
 

rage Weed control 
(kg ia/ha) . No. days 

,' os .	 .Damae to Kudzu 
aafter No. days after
 

16 -	 40 16 40
 

.Penintamina 1.30, 38.0 0 17.0
111. 51.0. 

Pendimentamins 2.60 
 48.0 10.0 . 78.0 . 17.0o 
Acifluorfen 0.30 11.0 10.0 3.0 
Acifluorfen 0.60 27.0 13.0 6 .o 1.0 
Fluazlfop-Butyl 0 0.50. 0 0 . 0 .L 0 
lua zt fo - B yl 16.0 0 0 0 0 

* Post-emergent products apnlied 55 days after emergence. 

C.Peand'Post-emergenta** .~ 

Dosage . Weed control u iKudzu damagpe % 
Treatment (kg sLa/ra) N4.days after eo days after 

PRlE POST PRlE ~ POST 
21 48 16 40 t2148 16 40 

Alachior + h o' '• 
Acifluorfen 2.24 + 0.30 76.0 57.0 24.0 5.0 6,o 11. P.o 1.0 

Oxyfluorfen +
 
Fluazifop-Butyl 0.50 + 0.50 88.0 56.0 19.0 0 Ma.0 33.0 0 0
 

Oryzalin +
 
Fluatifop-Butyl 1.40 + 0.50 62.0 55.0.. U 0 51.0 75.10 0 0
 

Mechanical 	control . 100.0 0 

Absolute control 	 '0 0
n 


Post-emergent product. aprilied 35 days after emergence. 

similar control but its leaf toxicity increased to 31 percent. Following
in order of effectiveness and selectivity are Nlachlor at a dosagie of 
2.24 kg/Al/ha, even, though its residual control effect diminishes 
after 48 days. Linuron showed the'best control but was highly

fitotoxic for legiime's, especially11 at a dosage of 2.0 kg/Al/ha. The
 
same happened with the 'combination 'of Linuron and Alachlor.
 

"V None of the postemergents stood out in both control and selectivity.
 
However, the high selectivity of Fluazifop-butyl at double' dosage
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diesel than with water in the stem base apnlications of the same
 
species. This experiment will be evaluated for a minimum period of
 
150 days to gain more reliable results.
 

Pasture Productivity and Evaluation 

Of the planned experiments on animal production and pasture

persistence, the most advanced 
is Type C done in cooperation with the

Agronomy College (Chiriqui). The total area established is 2.6 ha.

and the t 3atments consist of 5 combinations-A. gayanus CIAT 621
 
and H. tufa (local) combined with S. capitata and 
C. 	 macrocarpum C.T4T 5065 respectively; and T. htimidicola combined with 
P. 	phaseoloides (Kudzu). Three animal loads will be evaluated
1.25, 2.0 and 2.5 AU/ha-grazi.nq seven das and resting 35 days.
 
Grazing evaluation will begin during the next rain cycle. 

Advances have been attained in the establishment of Tvpe-C and D
 
in the (rualaca Station, 
The grass species chosen for the persistence

test Type C include A. gavanus CIAT 621 and H. rufa, combined with 
the legumes A. guianensTs CIAT 136, Centrosema sp. CIAT 5277 and
 
A. 	capitata 'Capica', in a total area of 3.13 ha. 
 The grazing system

Ls 	7 days grazing and 35 days rest. 
 The chosen species for the
 
animal production test Type D are A. gavanus CIAT 621, H. rfa (Local)
and B. humidicola alone and combined in 
a total area of 24 ha. and
under a rotational -,"Stem of management of 7 dais grazing and 49 days 
rest. Both experiments are more than 50% comDleted.
 

Smithsonian Research Institute 
(SRI)
 

D e to the severe problems of erosion around the 
Canal watershed, SRI

has begun to take action toward finding management alternatives to
 
avoid destruction of the ecosystem in the area important to Panama.
 
An important point is 
the selection of forage Irermplasm that can
be 	adapted to the environment and that will have 
food production

potential. 
 It must also have erosion control qualities and be attractive
 
to the wildlife. Species were selected and offered to qRI for
 
multiplication and evaluation as 
shown in Tqble 12. The plots 
are
 

TABLE 12. 
 G.~rnplasm established for the .esithsonianResearch 
Institute (SRI) at Area re La Pavas (Canal Zone), 
June-Tul, 1984.
 

Species 

1. 	As a seed source and m1lh 

Rrachiaria humidicola 1rnmercial' - 1.0 ha. 
Rachiaria decumbens rommerciall - 1.0 ha. 
Pueraria pnasotoLdes 'r,'mrrcial - 2.0 ha. 

2. 	 Por adaptation antiprrduv:inn evaluation
 
(two repetitions on 5 x 10 m plots)
 

Brachiaria humidicola flAT 6707, 682 
"Rraehiari7decimbeirs 'IAT 6132. 6131, 6009, 6012 
Brachiaria ruziziensis r!AT 6291, 654
 
ahara tyoneuri rIAT 6133, 6369
 

nrachiaria ei ~ni
CikT 6241
 
Brachiaria radican- 'ro'mercial' 
Digitari__swaz-Fa en,-is 'Commercial'
 
esmod ium ovalifo.ium fIlIT 350
 

54 78
-entrosema
inacroearpum (:.AT A
 
(entrosema sp. CIAT 5112, 438 
Stylosanthes canitata 'CApICA'
 
qtylosanthes puianensis UAT 136
 

1.4 

http:AU/ha-grazi.nq


now established and behavior will be evaluated for one more year with 
the objective of using the most desirable species. There are great

expectations for this germplasm due to the potential offered as 
an
 
alternative to the traditional grasses which are deteriorating and
 
show low production.
 

Training 

There was active participation in the organization and presentation

of the first course on collection, preliminary evaluation of germ
plasm, and seed production conducted in Santiago, Veraguas from
 
November 27 to December 13, 1984. 
 The couirse was financed fy FAO
 
and organized by GREDAC (Grupo Regional de Pastos de Centroamerica
 
y el Cariba) and IDIAP. There were five scientists from the CI\T 
Pastures Program who acted as instructors, four technicians from
 
IDIkP and one from RENNRE. Sixteen technicians participated from
 
various teaching and research institutions. Partipation by country

included: 
Mexico 1, Costa Rica 2, Honduras 3, El Salvador 2,
 
Panama 8 (6 from IDI\P and 2 from the Iniversitv of Panama). The
 
course was oriented toward theory and practice in which the pasture

evaluation and seed production plots established in the central
 
provinces during the last season were very useful. 

The course was successful in that it taiught methods of pasture evaluation 
and motivated the technicians in the different disciplines and subjects.

The standard and timeliness of the presentations was very hirh.
Favorable comments were heard at the end of the course and it
was

evident that there is interest in continuing this type of activity 
in the 
coming years. r1REDPAC and IThTAP gained leadership in
 
Central America but they must not underestimate the commitment and
 
responsibility that this entails.
 

The contribution of the scientists from the Pastures Program at CIAT
 
was important. It should be noted that this group of 
scientists is
 
highly qualified, which contributed positively to the course.
 

Future Plans
 

Evaluation of germplasm for production in the different ecosystems
 
and multiplication of promising seeds will be continued. 
 In cooperation

with CMkT, a native germplasm collection tour is planned for the
 
beginning of 1985.
 

Tests 
on promising identified forage species-mainly 7rachiarias,

Stylosanthes, and Centrosemas-wil continue. 
 '-eed control at the
 
establishment 
level and brush and shrub control will continue.
 
Tire emphasis will be given to chemical and mechanical weed control 
methods.
 

The first plots for evaluation with animals through experiments
Type C and D will be established or will he in the final process of
establishment in 185. 
Cooperation with organizations such as SRI
 

and the T'niversity of Panama will continue. 
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It is hoped to attain more complete national integration concerning

the evaluation methods of forages and in setting priorities in the
 
reasearch. 
 Seminars and meetings in the differ-nt areas to reach
 
these objectives have been planned. 
 It is also planned to continue
 
with the individual training or groiip traininp through short courses 
or field days.
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II. GENERAL AGRONOMY SPECIALIST
 

Dr. Mark C(askell,
 

The research program of the project Ceneral Agronomist is concentrated
 
in two of TDIAP's priority geofraphic research sites in Chiriqui
 
Province; Cerro Pinta/Bambito in liiaba District and caisan in .
 
Renacimiento District. The crop focus is in onions in Cerro Punta/
 
Bambito/Boquete and in maize and dry beans (Phaeolus vulgaris)
 
in Caisan.
 

Onion Research
 

Background The onion research program which Dr. (raskell has initiated
 
is a new nrogram for IDT\P and was developed in response to the high
 
levels of importation of onions which exists over the eight months of
 
rainy season when onions are not harvested. The research focus is on
 
alternatives for extending production over more of the .rear and on the
 
development of economical on-farm onion drving caDability. Figure 1
 
illustrates the normal onion growing period in Danama and two
 
alternative production patterns which are bein evaluated by the
 
onion research program.
 

JA:,FE ,MAR,APR - AY.JUI;..UL AUGSE:P -OCT ,NOV DEC 

NORMAL crnn
 
P-rIOD %A HA.VEST
 

ALTERVATIVE Ie- 11111111A 

ALTERNATIVE SEEBED 

2 ;ARVE.ST 

PREMCETATION 

,,, ,' 1 I I I t : 

PFiure 1. Alternatives for rainy season onion production in 
the hi&ilands of Panama to provide domestic onions 
during periods of traditionally high importation. 

Current Activity Alternative 1 involves the plantinfg of irrigated
 
seedbeds during the dry season for transplanting at the beginning
 
of the rainy season. knal-sis of data from on-farm plots harvested
 
in Boquete in early September (see Drofgress Report No. 9) show that
 
this alternative can be quite proFitable under typical rainy season
 
Boquete growing conditions. Yield averages were found to be in the
 
800 to 1000 quintal/ha. range and onions from that harvest brought
 
,22/quintal. kn effort is now underway to attempt to document the
 
costs of production of rainy season onions but this cooperating
 
producer estimated his costs at t4500 to t5000 per hectare.
 



Other plots now being harvested on a farm near Cerro Punta at
 
2200 meters above sea 
level which had also been planted according 
to the Alternative I regime have required an additional 3 1/2 to 
4 months to mature; requiring a total of 9 months from planting 
to harvest. The Roquete farm is at 4900 meters and the differences
 
in groT.!inf season requirement is undoubtably due to temperature 
differences. The costs of production are considerably higher at
 
the higher altitude however, because of the larper numher of
 
fungicide applications required. The two areas 
have similar
 
rainfall patterns but fungicides are apnlier,every 4-7 days
during rainy weather and three to four additional months 
considerably increases the number of anplications required.
 

Yields from these plots 
near Cerro Punta average near 7 00qq./ha.
 
but are quite variable; also perhaps due to the longer growing
 
season requirement and this greater opportunity for yield 
to be
 
adverselv affected bv diseases. 
No data is available on relative
 
disease incidence between the two sites. 

The major problem for this producer in harvestinp at this time
 
of year is the difficulty in selling his onions because of
 
widespread availability of imported onions. 
 Poor importation
 
scheduling by the 4ricultural MarketinF Institute (T' A) 
continues to cause more problems for Panamanian onion growers 
than the weather.
 

The second Alternative illustrated in Figure I involves the 
planting of onions in seedbeds at the beginninp of the rainy 
season to allow earlier onion harvest. This means that the
 
onions in 
effect spend their entire lives in high rainfall
 
conditions. Research is focusing 
on means of improving
 
transplant production. There are normallir very high losses
 
in traditional Panamanian onion seedbeds, primarily due 
to
 
the high rainfall. This problem will seriouslv limit
 
Alternative 2 if a means is not found to improve seedbed
 
management practices.
 

The research activity is concentrating on the development of 
an economical seedbed cover design. The rese arch program has 
nnw passed through several different designs and has arrived 
at one that appears verv Promising. Farly researrh reported 
in previous propress renorts showed preater seedling survival 
tinder the cover and a warmer microclimate. Recent experiments
 
have now evaluated the seedbed cover design tinder on-farm 
conditions in Boqiuete and Volcan (Tables I and 2). 
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This data shows very1clar advanta es to the seedbed c over and
 
-.... thatproducers could perhaps seed one-half the amount
su .ests 

of seed thev are currentlv.planting, if they planted under'plastic
 

Ibs.,--.
covers. It is common for highlands growers _to _plant 7-9 .


osse-6/7d d costs are t35 to
see_4n 
 $60 per pound. The initial
 
costs ofl,establishing the seedbed cover are less than $1 per2
 
of bed and recurring costs would be minimal. 'Thus, it would not

be unrealistic to expect that a producer would pay for the, seed
bed cover costs only with the savint-s in seed expenses from one 
year and that the bulk of subsequent years savings wou ld be 
additional income. Additionally, there are several "hidden" 
benefits of a covered seedbed related to more rapid and healthier 
seedling development which are more, difficult to quantify.
 

Some question still remains over optimum planting density beneath
 
the seedbed cover. Density A is the standard planting density in
 
the area and the data suggests that the highest yield of transplants

results from this density under seedbed cover. it is possible,

however that a management can be developed for increasing plant

density under the seedbed 
covers and thereby sifnificantly . 
decreasing seedbed 
area and production costs. . Experiments planned
for 19R5 will seek to validate these results with a second year

of data and to more precisely define optimumplanting density

beneath the seedbed covers.
 

Conversations with both cooperating producers indicate that they
 
are pleased with the seedbed cover design and both are planning 
to use covered seedbeds in the 1985 growing season. The seedbed 
copver uses bamboo or wooden posts with #8 or #10 wire as the 
,support struture. ,Smallerpieces of split bamboo are wired in 
place with finer wire every 5 meters to provide rigidity to the 
structure. Four mil clear polyethylene is used to cover the wire 
and the plastic is held in place with clothespins. ' All materials 
are readily available in Panama. 

Onion varietal trials conisting oF several commercial and
 
experimental onion variet'ies were planted during the .rainy season
 
at several flocations in Cerro Punta and 9oquete (see Progress

Report 9). The earliest of these trials should be harvested
 
during,the month of January. The trial in Cero unta has not.
 
fared as.well as the one in loquete becausea general lime
 
application which had been made over the Cerro Tunta research
 
station in earlv 1984 did not 
include the terraces where the
 
onion seedbeds were planted and the pT4 had fallen to 5.2-5.3.
 
Nevertheless some 
varieties have developed reasonably well and
 
the trials should provide ivnluable information when harvested.
 

TDr. raskell visited the research facilities of ARCO Seed Co. in 
7 1 Centro, Pa liFornia,during a recent trip to attend the Annual 
Meetings oF' the American Society of ronomv in Las Vegas, 

Plans ade during the visit to evaluate several 
commercial onion varieties in at least:four different onion 
g".rowing areas of Panama in a similar manner to the varietal
 
evaluations now underway. ARCOn agreed once agrain to supplv seed 
in exchange for copies of.the reslts of the 
experiments.
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IDTAD researcher Lineth Carranza de Lamborlia is working toward
 
the M.Sc. in Horticulture at Rutgers and plans for her to take

charge of the highlands onion research progr,,m upon her return to
 
Panama have been discussed with TThTP's Director General. Dr.

raskell also discussed with ARCh researchers the possibility of
 
Ing. Carranza spending time at 
kRCn facilities in El Centro to
become familiar with onion breeding and seed prodnction

procedures following completion of her M.Sc. training 
at Rutgers

in 1q85. ARCri was very receptive to the idea and 
an effort is now

underway to seek formal approval by IDIAP and ARCO administrators.
 

Designs for several different solar onion dryers have now been
 
provided by Dr. Mark Sinrlev and Mr. Conzalo Villalobos with the
 
assistance of the Department of Arricultural rnhineering at
 
Rutgers. Plans are underway to modify the solar dr ,er that was
 
built in early 1984 in 8ambito to fnclude a chimney to 
move

heated air throufh the onions. A separate smaller field dryer is
 
also being built 
to try under field conditions duringr the 1985
 
season. 
Dr. Gaskell has contacted ARCO Solar, a division of
 
'tlantic Richfield which manufactures photovaltaic cells,

inquiring as 
to the possibility of testing photovoltaic equipment
 
as a means of powering a fan on 
the dryer under remote on-farm
 
conditions in Panama. 
Three of the solar dr-er designs could

conceivably he improved by a photovoltaic srstem under 
circumstances where electricity is not aailable as 
is the case
 
on many onion farms in the highlands.
 

In eaz.lv october, Dr. 
(askell and IPTAP's Cerro Punta research
 
station hosted the regular meetinq of the National onion
 
Commission. .everal lowlands onion growers from Nata and Los

Santos attended, as well as 
highland growers, representatives

from the Horticultural Cooperative in Boquete, MIDA, IMA, VNvq
XM,
 
and other Commission members. 
Dr. faskell presented a seminar
 
entitled "Alternatives for Rainy Season Onion Production in
 
Panama" and led 
a tour of the onion experiments underwqay at the 
Cerro Punta research station. Plans are underway to host a secondmeeting in Cerro 'Punta in early January for a discussion of onion 
drying alternatives.
 

Caisan Area
 

Rackground The predominant cropping pattern in the Cisan area 
a maize-dry bean rotation. Maizeis is grown from March until 

early September and drl, beans from late 0 ctober until T-ebruary.
Dr. Craskell has developed a research program which seelks to
comnlement on-going research in the 
area and provide opportunities

for training Panamanian researchers 
in the field. Research with
both crops is attempting to develop improred crop manarfement 
recommendations.
 

Research with dry beans has been directed toward a more 
in depth

evaluation of their nitrogen and phosphorus fertility reciirements.
 
IDIl\P researchers in the area in their lQ8 3 annual report

concluded that nitrogen is 
not a limiting Factor in dry bean
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production in Caisan. Results from research conducted during the
 
1084 growing season (see Progress report No. 9) surgests that this
 
is not the case and that there is a very significant response to
 
nitrogen if phosphorus is applied in adequate amounts. Phosphorus

is likely the critical problem because the soils are capable of
 
fixing high amounts of phosphorus and it is likely that
 
insufficient phosphorus was apnlied in previous experiments to
 
satisfy the soil phosphorus fixation capabilitv. Research with
 
maize has also been directed at fertility requirements as well as
 
the relationships among variety, planting density and potential
 
maize productivity in the Caisan region.
 

Current Activity - ery beans. 1985 dry bean experiments were 
planted in late November and early December. The rainy season
 
staved on until the end of November and one earlier planted
 
experiment was destroed by washout from the high late season
 
rainfall. Data collection has begun on nn-fnrm experiments to
 
validate and more precisel, define the nitrogen and phosphorus
 
response observed in 1984.
 

Other exneriments which are new this year are evaluating the
 
response of dry beans to the post-emergent application of the
 
herbicides bentazon (Basaran) and Fluazifop-butyl (Fusilade)
 
at three plant densities. Both herbicides are expensive but if
 
they are sufficiently effective, they could perhaps be paid for
 
by yield increases resulting from hiaher planting densities in
 
narrower rows.
 

The majority of previous research with row width and planting
 
density in dr, beans throughout the Latin American tropics has
 
shown a yield advantage to narrower row and higher plant
 
densities. This is especially true with the Tyne 1 determinate
 
bush beans which predominate in the Caisan area, because
 
individual plants exhibit relatively little yield elasticity.
 
Thus, once per plant production reaches a maximum,yield increases 
must come from higher seeding rates. The problems arise with weed 
control in narrow ro-s at higher densities and to a lesser 
extent, diseases if it is unusunllv rainy. These experiments will 
provide valuable information on dry bean Plant density/row width/ 
weed control relationships in Caisan.
 

The economic analsis of the nitrogen and phosphorus fertility 
experiments with dry beans in 1984 has been completed. Yield
 
resnonse data was reported in Progress Report No. 9. 
The
 
economic analysis results from experiments on two farms in the
 
Caisan area show a strong economic return for the application
of 100 kg./ha. of nitrogen as urea if 50 kg./ha. of P205 is 
banded with the seed at planting (Table 3).
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TART.Z 3. lconomic analysis of no-till dry bean fertilization 
erpe.rime.nts from twn farms in Caisan, Panama. 1984. 

F,-RTILIZATION 
 ADDITIONAL FERTILIZER AnDITIONAL
 
N P20 5 YILD YIIFLD PRICE REITRN

(kg./ha.) (kg./ha.) VALU, (S) ($) M$) 

- Arauz Farm 

0 0 1500 -
50 0 1950 531.00 43.00 48C.O0 
0 50 1606 125.08 52.00 73.08 

100 50 2586 1281.48 138.00 1143.48 

- Gonzalez Farm 

0 0 1910 
50 0 2609 824.82 42.00 781.82 
0 50 1889 -- 

100 50 2829 1084.42 138.00 946.72 

ine phosphorus is apparently critical to the nitrogen response as

the response to nitrogen without phosphorus is more variable. 7 4
There was no consistent response to phosphorus without nitrogen.
These results suggest that these precocious, determinant bean types
in the Caisan area are 
incapable oF fixing sufficient nitrogen

for optimum yield. 
 With a good response to nitrogen and
 
phosphorus and with good bean prices relative to fertilizer
 
prices we see 
good return for fertilizer apnlication. The
 
experiments 
now in the field will validate these observed
 
reshonses at other locations in a second year and will also
 
more precisely define optimum nitrogen and phosphorus fertilizer
 
needs for dry beans in the Caisan region.
 

Current Activity - maize The data has now been analyzed from
 
1994 maize fertility experiments. A significant response to
 
nitrogen was observed -'n both farms and in each case that
 
response 
was enhanced by the anplication oF nhos-horus (Figure 2).The overall yields of both control and Fertilized plots particularly 
on the Conzalez Parm, although hirher than average yields in the
 
area are not as high as 
one expects oF well managed maize and in
good years the area is capable of nroducinp higher yields. Foliar

diseases were quite severe in the area this year and local farmers 
report that the severity was what one might see 
in '-he area every

I in 5 to 1 in 10 years.
 

An economic analysis of the maize fertility results (Table 4)

shows that although there is a significant yield response to
 
nitrogen and phosphorus fertilization, the yield increases
 
generally do not justify the costs of fertilizer. A small profit

was realized on one of the two farms but this would likely be

consumed by hidden increased management costs such as fertilizer
 
transport, etc.
 

These maize response values should be considered preliminary

until they have been confirmed with a second season of data. 
If

the maize response to nitroren and phosphorus is not economical
 
in a significant portion of the years, it is possible that maize
 
would show a residual respnnse of phosphorus applied to beans,
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since most farmers in the area rotate the 
two crops and the ap1lication 
to beans appears to be profitable. A research effort on the residual 
value of fertilization in the two crops should be initiated in the
 
area as soon as possible, however it will be difficult because IDIAP 
does not o'-m or rent a parcel of land in the area and all work is
 
done on farmer's fields. Thus, access to 
the same parcel of land
 
cannot be assured from crop season to crop seison.
 

The problem really lies in the overall low yields and the slope oF the
 
fertilizer response curve. 
 Two factors are apparently ultimately
 
limiting yields under good management; diseases and 
low solar radiation.
 
In some years the high rainfall contributes to a foliar disease complex

that is capable of so severely infecting maize fields in the area that
 
it in effect terminates the grain filling period early. 
In many fields
 
in the Caisan area in 19T34, plants were so 
severely affected by foliar
 
diseases so as to anpear mature 10 
to 15 days after pollination. The
 
long term solution to this lies 
in a breedinq program to incorporate
 
disease resistance into the OD maize varieties which prediminate in the
 
area. 
 A foliar disease breeding program should be initiated in the
 
area as soon as possible.
 

The second factor that is apparently keeping a cap on maize yield in
 
the area is the overall low levels of solar radiation; particularly

during the grain-filling period. The cloudiness and high raififall 
in 
the area severely restrict solar radiation. Although direct measurements 
have not been made in Caisan, estimates based on 10 year averages of 
nearby station values suggest levels of 330 and 360 cal/cm 2/day during
the months of July and August (1). Recent research reported from Hawaii 
in which 15 maize hybrids were planted monthly over a 41 month period
sho.s a close relationship between solar radiation and maize grain 
yield (Pirrure 3). 

10 

9 

5 . 

6- / 

4 

200 300 400 500 

AVERAGE SOLAR RADIATION 
(co-cm "day-') 

Fig'rei. Relationship between gruin yield and 
average aolar radiation In -ont-ly pl3nt'nsg3. 

(from Jong et al. 
182. Effects of zol-r radiation
 
on the performance 3f naize in 41 succesasve
 
monthly plantings in ia-LI. Cron Sc-: 22: 
I3-*8.)
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This data suggests that hybrid maize yields in Caisan under high
 
management may be limited to about 7 t./ha. 
 The variety which
 
predominates in the area is an OP variety which would have a 
somewhat lower yield potential and this combined with foliar
 
diseases and lower plant nopulation reduce yields to the 3 to 5
 
t./ha. range. 'Jith these yield levels, nitrogen or phosphorus is
 

not severely limiting to production.
 

There are two possible solutions to the solar radiation problem;
 
produce 
 aize in a time of the year where solar radiation would
 
be higher or increase plant population. The problem with the
 
first alternative is that it would cause interference with dry 
bean planting and dry beans are a more profitable crop. The
 
second alternative is a nossibility althoiirh IPTAP researchers in
 
the area have determined in previous research that 50,000 plants 
per hectare is optimum, nne would suspect an interaction between 
plant population, soil fertility, and foliar diseases which
 
means that plant population experiments should be conduicted at
 
several sites over several years and with high soil fertility. 

Results of preliminary experiments from 1984 sugrest that 
barrenness does not set in even at pl~:nt populations of 70,000
 
plants per hectare. Thus, one might expect higher yields from
 
more efficient harvesting of the low solar radiation and the
 
production of many more smaller ears. 
 It is important that these
 
plant density/variety experiments be continued in coming 
seasons
 
at as many sites as possible under high fertility conditions.
 

In late November, Dr. naskell presented two papers at the Inter
national Section of the Annual "letings of the American society
 
of krronomv in Las Iregas, Nevada, summariz.ncy work in which he 
has been involved in Panama. One paper was entitled "Building 
Institutional Aricultural Pesearch Capability in %lesternDanama" 
by J.P. krauz and 'I.L. raskell, ani s1umnariz-d an organizatinnal 
strategy, for managing on-farm research at the local level and for 
connecting that research to extension. 
 The secnnd paper, "Response 
of No-till Dry Beans to Nitrogen and Phosphorus in Panama" by

.L. (-skell, M. Acosta and R. nerracia summarized 1984 dry bean 
fertilit- research from Caisan.
 

1. Villareal, Carlos M. 1984. 
 Soil Water Balances for the 
Province of Chiriqui (in Sapnish). 17NJ\VI3 - inistrv of 
Agricultural Development, Danama, ReD. of Panama. 
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III. SOILS MANAGEMENT SPECIALIST
 
Dr. Luis A. Manrique,
 

A technical soils bulletin on 
the Benchmark Soils of Panama was

going 
to be prepared to summarize current kno,.,ledfe on soils,
 
crops and environment of most experiment stations in Danama.

The preparation of this bulletin was outlined in Dr. MAr-ique's

work plan and approved by ITAP in Pebruarv 19q4. Several
 
months were 
spent to collect published available information
 
on soils of Panama. In addition, weather data for most
 
experiment stations were collected and computer programs have
 
been developed for climatic analysis. Crop data oF several
 
agrcnomic exneriments in TDTAP stations have been analysed
 
and interpreted. 
 In .hy 1994 a proposed outline of the
 
technical bulletin was 
prepared and sent to 
Drs. Scott, Bryant
 
and 
Van ',ambeke of Cornell University, (naske]l of Rutgers

University. and Dr. 
 Jonas of IDIAP. In uFust 1eB4, Pr. Bryant

visited Panama and helped Dr. Manrique to organize portions of
 
the soils bulletin regarding morphological, physical, chemical
 
and mineralogical characterization of the 
Benchmark Soils
 
of Panama. Continuation of this research will depend upon

whether the soils 
bulletin content is compatible with IDTM"s
 
goals and objectives. 
 Dr. Jonas and Msir.Jaramillo, soil
 
scientists from IPTAP, 
are reviewing the scope and content
 
of the soils bulletin.
 

Three small weather stations were installed in 17ltisols of
 
Ocu, Santiago, and Calabacito. 
Rainfall, air temnerature,
 
solar radiation, relative humidity and 
soil temnerature are
 
being recorded on a daily basis. The object was to prolide

local scientists with weather data that will 
help them to 
incorporate the effects of the 
environment on crop performance.

TWhereas the Santiago and Calabacito weather stations are still 
operational, the ,aeather station 
at Ocu was vandalized, its 
weather instruments destroyed, and is no lonrer in use.
 

A systematic climatic analysis at national level was initiated 
in June 1984 to assess the 
impact of weather on crop performance

in most IDT!P experiment stations. Simple SAS computing programs 
were prepared to 
calculate potential evapotranspiration,
 
dependable rainfall, moisture availability index and available
 
energy (Thermal units and Temperature function units). A data 
base management program prepared to handle, organizewas and 
retrieve climatic data and assessment outputs. Tn earl"r 
September, inputs for climatic analirsis were arranaed in a 
compiter format and handed 
to Dr. Tonas, IDTAD's soil coordinator,
for cnmniiting analysis. The research on climatic anal,,sis is 
currently at halt pending the computer outputs. 
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IV. ANIMAL PRODUCTION SPECIALIST
 
Dr. Alfredo Serrano,
 

General Considerations
 

During his third quarter of residency in Santiago, 'eraguas, the
animal production specialist continued work on originally planned

research; designed a record system for use on 
IDIAP's experimental

and commercial herds; he participated in an Tnternational meetinq

in Lima, Peru; advised IDIAP's Animal Science technicians andorganized two training events. 
 During this same time period, he
 
attended to 
the visit of Dr. Reed Hertford, Director of the

International Aricultural and Food Program at Rutpers T7niversitvand Dr. Jim 'olth, Nutritionist in the Animal Science Department
at Rutgers T'niversity. Dr. 'errano organized a meeting with the
Director of InIAP, the Director of Animal Science repartment and
 
Dr. Reed Hertford to discuss the project's progress and to
 
elaborate goals for 1985.
 

Specific Areas of Activity
 

Diagnosis and prevention of diseases of economic imDortailce.
 

Incidence and causes which determine the slaughter of fertile cows. 
Background In 1992, there were 1,456,300 head o cattle with an
 

averafe growth rate of 1.3% during the period 1984-1982. Tririnf
this same period, as annual average of 16.2% of the cattle were

slaughtered. The low growth rate is attribuited principally to

lack of applied improved management practices and the low commercial

value of the meat which, in turn, caused the slaughter of a high

percentage of cows.
 

The averafe annual slaughter of cattle in Danaia and in Santiago,
Vera!-uas, is presented in the Following chart: 

Y7-kR PANAMEA S.NTIArO1973 
 194,778 
 23,410

1974 
 206,580 
 23,074

1975 
 222,391 
 26,758

1976 
 241,124 
 28,985

1977 
 239,755 
 28,659

1978 
 216,322 
 26,866

1979 
 196,534 
 22,879

1980 
 214,396 
 26;433

1981 
 238,741 
 31,602

1982 
 276,633 
 43,851
 

The fluctuation in the statistics in the last ten ,ears is due tothe quota of exportation and climactic factors such as 
the suimmer 
of 1982 where farmers were forced to slaughter animals for lack
of forage; however, the farmer in general is in agreement that
small financial gain in recent "ears has obliged them to sacrifice
 
a large number of cows. 
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Progress The collection and identification of cows' reproductive
 
organs continues in the Santiago claughterhouse and there presists
 
a high incidence of pregnant cows slaufhtered. 
 The most common
 
reproductive disorders which affect cow fertility are secondary to

factors of nutritional and hereditary origen and to stress factors.
 
The most common abnormalities are a) cvcling ovaries with mature
follicles b) granular vaginitis c) static ovsries d) p-rsistant
 
corpus luteum and e) metritis.
 

rut,;.e 7lans Dr. Serrano will complete the study of case

identification, expand the research to other slau'hterhouses in
 
the country and survey 
 the farmers and int-ermediaries to discover 
in detail the reasons 
for which the farmer feels the necessity of
 
slaughterinp fertile cows. 

To obtain this end, sam'les will 
be taken for analysis and isolation

of germs which affect cattle reproduction; fro example, 2% of the

slaughterhouse employees react positively to Brucelosis. 
 There are
 
no statistics in this country on the prevalence of viral diseases
 
and there exists little information on leptospirosis; it is also
 
necessary to study the 
incidence of t'richomoniasis and
 
compilobacteriosis.
 

Calf Raising on Dual Purpose Farms.
 

The object of this experiment was to establish an association between

the grass Swazilandensis and the legume, qtvlosanthes capitata as 
a
 
source of protein for calf raising.
 

There have been problems in demonstrating such association. 
The plot
was sown in September with 9tulosanthes seed. Due to the problem
of weed control, it has not been possible to sow Swazilandensis and
the possibility oF such sowing is less no,., that the dry season has
 
begun.
 

The effect of temporary calf weaning on the renrductive efficiency
of dual purpose cows. 

Background 
 As mentioned in earlier reports, the majority of researchers

in the American tropics associate low reproductivity in duial purpose
cows with the stress of lactation and inadequate nutrition esnecially
in the dry season. 
 The practice oF early weaning or of temporary weaning

of the calf has proven to be a good alternative in reducing pospartum

anestrus 
(PPA) identified and recognized for mani, years.
 

Progress The first experiment began with a group of ten cows on IDIAD's 
experimental farm in Calabacito. 
The cows were 7rown Swiss x zebu with 
a postpartum anestrus of 2-4 months. The calves of these cows were
 
separated for 4P hours. 
 In order to study the cow' reproductive c-cle 
and to study the condition of the ovaries, the cows' ovaries were
palpated rectally by palpation immediately before the calves were
 
taken away and then at 14, 29, 
60 and QO days.
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'fter three initial examinations it was found that the 
cows continued

in anestrus and their ovaries remai ned inactive. rhe examination
 
at 90 days found 
 four out of ten co,,,s with ovaries cycling while

the rest continued in anestrus (neither estrus nor heat).
 

In the first week in october, Four additional cows were stimulated 
during temporary weaning in a 72 hoir period. The ovaries of
 
those cows were checked before temporary weaninr and they were
 
found to be static. Later, 
at 14, 28 and 60 day examinations,
 
the ovaries of those same cows continued inactive. 

As a conclusion to the 
first finding, one can speculate that this

crossbred cow, Rroxm Swiss x Zebu, in order to respond to the 
stimulus of temporary weaning, must receive 
a better diet and a diet

minerall,, balanced; the soi.ls of Calahacito are deficient in P,
 
S, N, Ca, Mg, and S.
 

A second experiment was begun on the farm of Mr. rrevorio villarreal, 
a farmer from Los 
Santos, Herrera. Sixteen 7ebu-tvpe milking cows,

3-7 months postpartum, with 
 calves were selected for the experiment.

At palpation, the cows were 
 cycling, but notwere pregnant. Nine
calves were 
separated from their resnective mothers immediatelv after
milking For five consecutive dais. The rest of the cows were allowed 
to remain with their calves. Milk production and calf weight were 
recorded dailly for the five days of the experiment.
 

At 60 days, the cows were palpat-d and it was found that 1) three
 
cows were pregnant bntween 30-60 days, 2) 
 three cows were pregnant

between 70-90 days 3) one cow serviced the same da, and 4) two 
cows not pregnant.
 

In the control group, seven 
of th- cows were pregnant between
 
75-110 days and one cow was pregnant at 45 days. 

The results of the experiment show that a) the season of the year

influences cow fertility g.7hen the cows are ,,ell fed, b) that it is 
possible to improve herd pregnincy rates with temporal weaning,and 
c) it is necessary to do more research on early weaning and 
temporary weaning. 

Correlation between Testicular Development and lody Weight
 

Background AF 
stated in earlier reports, no information eyists in
 
Danama on the correlation between testicular development and
 
potential bodv weicght.
 

Drogress Puie to priority of other work, onli, five more cases 
were studied. 

Results of the tudies are presented in the following chart, however, 
due to the reduced number of cases studied to date, there will be no 
comments made related to the present research.
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Rture plans Ftudv of cases will continue until 100 cases have
 
been studied.
 

Supporting Activity
 

Sr. Serrano collaborated with the Ra-ano Corporation in evaluating 
177 cows and 9 bulls used during the last breeding season. The 

2 object of such work was to train Dr. Victor Escudero in the 
- et---ehodology employed in reproductive evaluiition of herds. 

A svstem of records for herd production and reproduction was
 
desi5ned and implemented on the exnerimental farms of Calabacito
 
and Arenas.
 

Dr. Serrano participated in the evaluation of research in the
 
Animal Science fepartment and presented and evaluation of reporductive
 
behavior in dual purpose herds on the Calabacito experimental farm.
 
He suggested the desifn for an interdisciplinary research nroiect
 
aimed at solving the problems of loT, soil fertilitv in the
 
Calabacito area.
 

Dr. Serrano visited the TN\ installations and discussed a program

of inter-institutional cooperation wi.th nr. navid fuiros, TDTA%-INA
 
and Dr. 7rnesto Rodriguez, Mtfl\-tN;\. 

Training
 

Continued training was offered to the veterinarians and technici.ans 
of the Animal Science Department by means of field practices.
 

In the area of Chepo, IDTAP's eastern region, a conference was 
given on "MethodoloFy Used in the Evaluation of Bulls." Nineteen
 
people attended the conference. (Technicians: InTAP - 4, Bavano - 4,
 
Ranco de re-sarrollo Argricola - 4, MTr\% - 4, and local Farmers - .5. 
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On recember 19 to 20, 
a workshop was 
organized on "Techniques of
Bull Semen Freezing and Enbryo Transplant.", Seventeen professionals

from various institutions were 
invited (IDTVP, MIthA, 
INA, Ministry

of Health, Banco Nacional de Panama).
 

Other Activities
 

As a guest of 
FAO-IAEA Division of Isotpe and Radiation, Dr.
Serrano attended the first coordination meeting of "A Regional

Network to 
Improve the Reproductive Mana~rement of Beef and Dairy

Cattle in Latin America. The meeting was held in Lima, Peru,

November 5-9, 1984. Dr. 
Reato Barrera, InI\P veterinarian attended
 
a training course 
on techniques used in 
radioimmunoassay and its

application to animal production. 
 The course was financed by FAO-
IAFA and 
 asted six weeks. Drs. qerrano and Rarrera have designed

two research projects on radio immunoassav techniques and 
are 
currently soliciting FAO-IAFA via IrTAP, technical cooperation 
to initiate their project. 

Dr. Serrano and technicians from the Animal 
Science nepartment
of IT)TAP, headed bv Dr. 
Carlos Moran, organized the visit of Dr.

Reed Hertford and Dr. Jim T.Tolth from Rutgers 
Hertford and T.olth visited work sites in the 

University. Drs. 
eastern, central and 

western regions of Panama. 

Dr. (Jolth, Nutrition Specialist, contributed significantly with 
suggestions and recommendations for the 1985 work plan.
 

Lastlv, a meeting was held with the r-eneral Director of Ir)TAP,
the Director of the 
Animal Science Provram and Drs. 
Perrano,

Hertford and tolth and Dr. 
Mark Caskell to discuss this year's

accomplishments, various problems 
and to define work priorities
 
for 1985.
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