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NAME OF TEST: Blue Panic (Panicum antidotale) improvement, BRVL, 1959

OBJECTIVES: (1) To develop lines or varieties with improved leafiness. (2)
to study various selection and evaluation procedures in the improvement
.of Blue Panic.

EXPERIMENTAL PROCEDURE:

Location: Brazos River Valley Lab near College Station

‘Soil Type: Miller clay

Cultural Practices: All materials, whether seedling or clonal are established
as individual plants on 4-foot centers in 40-inch cultivated rows. The
area is fertilized each spring with 48-60-0 and top dressed at least one
time annually with 40 pounds of nitrogen. The plants are mowed when
mature to a 6-inch stubble height.

Plant Materials: A clonal nursery of approximately 250 selected clones is
maintained for source material. Seed sources for 1959 progeny studies
were from polycross blocks established in 1958 and other sources as
follows:

(1) 7 clones selected from original source nursery

(2) 10 clones selected from open-pollinated seedling progeny of plants
in the original nursery. Selection was on the basis of two years
of evaluation.

(3) 10 clones selected from selfed progeny of the same parent clones as
in 2. Selection of these parent clones was based on two years of
evaluation.

(4) Self and open-pollinated seed were obtained from as many as possible
of these 27 clones in the clonal nursery in 1958.

Plant Evaluations: After the seedling progeny became well established in late
August, leafiness ratings were made on a scale of 1 to 5 with 1 as best.
Two individuals working independently evaluated the plants and the two ratings
were then averaged.

The clonal nursery was rated for leafiness and stem size and 63 clones
including all polycross parents were harvested, weighed, leaves and stems
separated and leaf stem ratio, leaf yield, plant yield and stem size
determined.

DISCUSSION: Blue Panic seedling progeny of various origins were visually evaluated
for leafiness. Certain tentative indications were obtained but these may
change in the second year since full plant development was not reached until
late in the year.

The polycross in which each parent clone was derived from selfing showed
slightly better average leafiness than the related polycross of open-
pollinated progeny. The mean leafiness of polycross progeny of parents with
one generation of selfing was 2.75 while the related polycross from random
pollination averaged 3.0.

Some clones produced considerably better polycross progeny than others
whether derived from selfing or random pollination. Six clones produced
polycross progeny averaging 2.75 and an additional 2 clones averaged 2,95
progeny of the remaining 12 clones averaged above 3.0, some being as high
as 3.3. This would suggest that an improved polycross could be obtained by
combining the better clones from two sources. If the second-year evaluations
follow the same patterns a second cycle of selection also should result in
improved leafiness.

Several of the parent clones were evaluated by polycross, self and open-
pollination progeny performance. In general open-pollination progeny
performance was poorer than either polycross or self-progeny. Neither
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polycross nor self-progeny were consistently better than the other. These
results suggest that progeny from random pollination are not as reliable
for evaluating parents as some type of controlled pollination. Because of
the difficulty of obtaining a large number of self seed, polycross progeny
probably are the best.

Apparently random pollination leading to open-pollinated progeny

brought in some undesirable characters that overshadowed the countribution s

of the female clone. This might suggest that some parent clones are not -

as good in general combining ability as others, or that specific combining

ability would be best to exploit. :
Further studies of procedures for evaluating leafiness were conducted. N

Sixty-three individual clones were harvested and the following determin-
ations were made: total yield, leaf yield, leaf-stem ratio (percentage
leaves), number of leaves per stem, and stem size., The clones were rated
for leafiness and stem size. Leafiness may be expressed as leaf-stem ratio,
leaf percentage, leaf number per stem or per unit area, or leaf yield per
unit area. Leaf-stem ratio and lea f percentage do not account for differences
in plant vigor and selection for leafiness on these basis alone might not
produce the desired effects. Leaf yield and to some extent leaf number are
influenced by plant size. A large stemmy or coarse plant might produce as
much leaf weight or number as a smaller leafy plant but less desirable total S
forage. Leaf-stem ratio is greatly influenced by stem size and may not be .
closely related to leaf yield. What then do visual leafiness ratings
evaluate? :
Visual leafiness ratings were not significantly related to leaf yield
determinations, but were significantly related to leaf percentage or leaf
stem ratios. Leaf yield was not related to leaf percentage. Leaf number
was significantly related to both leaf yield and leaf percentage. These
results indicate that leafiness ratings are evaluating primarily leaf-
stem ratio. Since they were not significantly related to leaf yield, a
vigor rating would be necessary also in selecting desirable plant material.
Stem size ratings and measurements were significantly related indicating
that the rating procedure is satisfactory. Stem size measurements were
significantly related to total plant yield. This would be expected since
large stems would contribute greatly toward increased yield. -
Leafiness ratings were made on polycross progeny of 24 parent clones.
Progeny leafiness rating was significantly related to pareat clone leaf
percentage. A negative value was obtained since leafiness ratings were on
the basis of 1 as the most leafy. A negative relationship was obtained
between progeny leafiness estimates and parent clone leaf yield. This is
not easily explained since progeny leafiness rating was alsc positively
correlated with total plant yield. Otherwise, it might be explained on the
basis that large non-leafy plants produced high total leaf yield resulting
in a negative relationship. The positive relationship with total plant
yield suggests that large parent clones produced leafy progeny. Additional
evaluations will be necessary to clarify some of these relationships.

ot
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Correlations of various plant characteristics in Blue Panic breeding materials

(r values)

Parent clone evaluations

Total Stem Leafiness
Parent Leaf Leaf plant size rating
clones vield percent vield (inches)
Leaf percent .069
Stem size (in.) 2 503%%
Leaf No. 0337 %% .283% .036
Leafiness rating .020 - . 340%%
Stem size rating «337%% +235
Progeny leafiness rating ,523%% - 467%* -.562%% .332
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NAME OF TEST: Improvement of Panicum coloratum and related panicums, College Station,
1959.

OBJECTIVES: (1) to determine the cytology and breeding behavior of Panicum coloratum
and related species. (2) To select desirable plant growth types and stabalize
this characteristic in synthetic varieties.

EXPERIMENTAL PROCEDURE:

Location: Agronomy Farm, College Station, Texas
Soil type: Lufkin fine sandy loam
Plant material: From an open-pollinated seedling nursery established in 1956,

RESULTS:

individual plants were selected in 1957 for plant type, vigor and
leafiness. Three plant types were selected: tall, decumbent and
intermediate. Plants representing each type were moved into isolated
crossing blocks in the spring of 1958. Seed from these crossing blocks
were harvested in 1958 and used to establish a pPolycross progeny nursery
in the spring of 1959, Identity of seed from each parent clone was
maintained in order to relate progeny to parents for various
characteristics,

The seedling nursery established in 1959 consisted of 10-plant plots,
4 replications, with a parent clone at the end of each plot. The
crossing_. blocks included the following numbers of parent clones:
tall, 10; decumbent, 12; intermediate, 15.

Plant type was rated visually as 1 = decumbent and 5 = tall.
Parent clonal material was not established early enough to obtain parent-

progeny relationships. Plant type averages for the seedling progeny of the
3 types were as follows: tall = 3,28 with a standard error of the mean of

« 64

; intermediate = 2.87 & .57; decumbent = 2.19 4 .57. One generation of

selection resulted in shifting the mean to some extent with an indication
that type fixation might be accomplished rather rapidly.

Normal distribution patterns resulted with each population. Progeny of three
of the intermediate parents were largely upright indicating that these
parents probably were miscdassified. Only 10 progeny out of 308 from the
tall crossing block received a rating of less than 2.5 while 57 of the
intermediate progeny were rated as more defumbent than 2.5. Only 7 progeny
from the decumbent crossing block received a rating greater than 3.5 while

58 intermediate progeny received a greater rating.

Oytological studies have shown that all the tall and intermediate parent
clones have a chromosome number of 2N = 32 except tall parent Bulk 11I-9
with 54 and intermediate parent Pan 11-2 with 40. 'Even though the progeny
Plant type distribution of these two clones fits their respective patterns,
they will be eliminated from the crossing blocks.

Poor seed set with bagging and apparent progeny segregation for various
characteristics iawe led to the assumption that P. coloratum and its near
relative P. stapfianum are normally cross pollinated and probably inter-
fertile. The decumbent type included both P. coloratum and P. stapfianum
plants.  Chromosome counts made after the isolation block was established
revealed 2N numbers of 32, 36 and 54. Thus, even though the progeny
appeared to fall into the same population and were more uniform for type
than either the tall or intermediate groups, the parent clones obviously
would not be compatible.
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Polycross progeny behavior of Panicum coloratum and P. stapfianum
plant types. College Station, Texas, 1959

Parent Chromosome Plant type ratings of polycross progeny
clone Original source No. (2N) No. of plants T Range Average
o Decumbent type
324-141-5 P, coloratum P.I.166400 32 33 1.5-3.5 2.4
327-4-7 P. coloratum P.I1.142284 32 37 1.5-4.5 2.1
327-6-2 " " 32 37 1.0-3.0 2,1
330-3-2 P, stapfianum P.I.178257 36 27 1.0-3.7 2.1
330-10-1 " " 36 37 1.5-3.0 2.1
330-10-5 " n 36 25 1.2-3.0 2.2
330-11-1 " " 36 30 1.0-3.0 2,2
330-11-9 n " 36 28 1.0-3.0 1.9
396-8-5 P. coloratum P.I.208000 32 29 1.0-3.0 1.9
396-13-10 " " 32 29 1.2-3.2 2,0
420-6I-6 P, stapfinaum P.I.208107 36 34 1.0-3.2 2.3
Pan 131I-7 P, sp. 547 32 1.5-3.5 2,3
378 1.0-4,.5 2,1
Intermediate type
322-11-7 P. coloratum P.I.196363 32 29 2,0-4,0 2,8
322-6-2 " " 32 22 2,0-3.5 2.9
322-6-7 " " 32 7 2.0-3.0 2.7
322-6-9 " n 32 27 1.7-4.0 2.8
322-9-5 " " 32 21 2,7-4,0 3.0
322-111-4 n " 32 13 2.,5-4,0 2.9
322-111-54 " n 32 15 2.0-5.0 3.1
324-2-2 P. coloratum P.I.166400 32 34 2,0-4.0 2.7
324-4-2 " n 32 34 1.2-4,0 2,8
324-4-8 " n 32 24 2.5-4,0 2.9
324-111-~7 " " 32 32 1.5-3.5 2.5
327-4-7 " P.I1.142284 32 26 1.2-4.0 2.3
327-10-7 " n 32 24 2,2-4.0 2.8
396-101-7 n P.1.208000 32 20 2,0-4,2 2.8
Pan 11-2 P. sp. 40 12 1.0-4.0 2.6
340 1.0-5.0 2.8
Tall type
322-11-1 P. coloratum P,I.196363 32 18 2.5-5.0 3.2
322-91-1 n " 32 28 2.5-5.0 3.6
322-91-4 n " 32 37 2.5-5.0 3.3
322-91-5 " " 32 34 2,5-4.2 3.2
322-111-3 n " 32 35 2.2-4,7 3.2
322-111-5 " " 32 28 2.2-5.0 3.5
322-111-9 " " 32 27 2,2-4,2 3.0
324-111-6 " P.I1.166400 32 33 2.0-4,0 2.9
327-4-10 " P.I1.142284 32 35 2.5-4,0 2,9
Bulk 11I-9 Panicum Bulk 542 33 2.5-4,2 3.0
308 2.0-5.0 3.2

»



DISCUSSION: These results show the real need and value of fundamental information
on breeding stocks before a breeding program progresses beyond the selection
of potential parental material. This is especially true with newly introduced
species about which little is known.

Even though the chromosome numbers in P. coloratum are uniform, some irregular-
ity in embryo sac ~  behavior is being observed. The presence of pro embryos
before anthesis has been observed in several lines. The significance of

these findings is not yet clear. Apparent segregation has been observed

among polycross progeny from these clones suggesting cross fertilization.
Additional studies of inbred progeny and percent fertility as well as embryo
sac behavior are being conducted to determine method of reproduction and
breeding behavior,

Y

o

P. stapfianum types vary in chromosome number from 32, 36, 40, 45 and 54,
This represents an aneuploid series and could suggest an irregular method
of reproduction. Chromosomal behavior at meiosis has hot been studied in
detail. Embryo sac behavior apparently is normal with no indication of
multiple sacs or pro embryo formation prior to anthesis.

Further study of the individual plants may reveal crossing barriers which
are not now apparent. In any case further fundamental information is
necessary before an effective selection program can be undertaken with

. the P, stapfi%num types.

PROJECT:. Hatch 387
DATE SUBMITIED: January, 1960
WORKER: Ethan C. Holt
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