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Selection for Specific Stem Weight
As Well As Other Agronomic and Nutritive Traits and Their Inter -Relationships in 'Mesa- Sirsa' Alfalfa

J. G. Legg and M. H. Schonhorst, Department of Plant Sciences, University of Arizona

Summary

There were significant differences among alfalfa clones for specific stem weight (SSW), leaf -to-
stem ratio, stem fiber, stem lignin, leaf fiber, and leaf lignin. The SSW may be more effective in in-
creasing total dry matter production in dense stand conditions than in spaced -plant stands. There was
no correlation between SSW and yield in spaced plants. There was a high correlation (0.82) between SSW
and the yield of a single stem. There was a low correlation (0.34) between SSW and Stem fiber; thus,
stem coarseness is not necessarily associated with high fiber. There was a low correlation between stem
fiber and leaf fiber, therefore, these traits appear to be inherited separately. Leaf fiber could be
used to select for leaf cells which resist rupture and release soluble protein in the rumen gradually
which would reduce the incidence of livestock bloat.

************

Approximately 100 alfalfa plants were included in this study. Significant differences were found
among clones in SSW leaf -to -stem ratio, stem fiber, stem lignin, leaf fiber, and leaf lignin, in the
June 1980 harvest. Individual plants can be selected for either extreme high or low for each of these
characteristics in a population of plants. For example, individual genotypes (plants) with high SSW
may be selected, which in turn might increase forage yield.

The SSW may be more effective in increasing forage yield in dense stand since there was little
correlation between SSW and forage yield in spaced plants:(Table 1). The SSW may be a measure of
forage yield which increases as stems increase lengthwise, but SSW may not increase with width of crown.
Thus, SSW would be a measure of stem elongation. In a dense stand, stem elongation may be more impor-
tant in forage yield increase while crown spreading may be more important in forage yield increase of
spaced plants. There was a high correlation (0.82). between SSW and forage yield of a single stem.

The correlation between SSW and stem fiber was low; therefore, an increase in SSW does not neces-
sarily mean an increase in stem fiber (Table 1). The coarseness of the stem was not related to high
fiber, thus, a coarse stem could beiselected with low fiber. The selection of a plant with high SSW and
low stem fiber might increase both growth and digestibility.

It is common knowledge that leaves of the alfalfa plant are very high in nutritional value. If the
amount of leaves could be increased without decreasing yield, nutritive value could be increased. Since
there was variation among plants in leaf -stem ratio in the June harvest, this trait could be used as a
selection tool in alfalfa breeding program. Selection of an alfalfa plant with high. SSW and high' leaf-
to-stem ratio might be a way to increase both "quality and total dry matter production.

There was considerable variation in leaf fiber and leaf lignin. There was also a low correlation
between stem fiber and leaf fiber (Table 1). These observations suggest that leaf fiber could be used
to select plants with leaf cells which resist rupture and release soluble protein in the rumen gradually
which should reduce the incidence of livestock bloat. Several scientistis (Howarth, Goplen, Brandt, and
Fesser (1978) and Lees, Howarth, Goplen, and Fesser (1981)) found that the amount of leaf cell rupture
was related to legume pasture bloat. Non -bloating legumes had leaves which ruptured more slowly.

A low stem fiber would make the stem more .. digestible; therefore, intake of the stem may be greater.
With more coarse material in the rumen, salivary secretion would be stimulated thus decreasing the.in-
cidence of bloat. Weiss (1953) concluded that stemrryy alfalfa stimulated salivary secretion. The ab-
sence of sufficient coarse material in the animals rumen causes frothy, viscid, ruminal ingesta, thus
contributing to bloat.
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Table 1. Correlation coefficients between variables in Mesa -Sirsa alfalfa harvested at first -bloom in
June .1980.

SSW

Plant
Height Yield

Leaf -Stem
Ratio

Stem
ADF

Stem
ADL

Leaf
ADF

Leaf
ADL

SSW

Plant height
Yield
Leaf-stem ratio
Stem ADF

Stem ADL

Leaf ADF

Leaf ADL

1.00 .43**
1.00

.25**
.45**

1.00

-.27**
-.53**
-.41**
1.00

.34**

.63**
.31**

-.31**
1.00

.04

.37**

.18**
-.19**
.60**

1.00

.25**

.30**

.09

-.23**
.46**
.21**

1.00

.05

.08

.00

-.12**
.04

.14**

.40**
1.00

Summary of Forage Production of University- Developed Experimental Alfalfa Varieties
At Five Locations Ìn Southern Arizona (1982)

M. H. Schonhorst, A. K. Dobrenz, Dale Smith, R. 8. Hine, R. K. Thompson, J. E. Stone, D. K. Parsons, and
J. Johannsen.

The alfalfa improvement and testing program at the University of Arizona involves the cooperative
efforts of a number of people from several departments, such as Plant Sciences, Plant Pathology, En-
tomology, and the Cooperative Extension Service. The strains of alfalfa described in this manuscript
were developed to help hay growers better cope with the many disease and insect pests and environmental
stresses found in low desert valley areas of the Southwest. We fully recognize that a number of chemi-
cal pesticides are available and when properly applied greatly aid in the control of many of the pests
attacking alfalfa; however, we strongly believe that the ultimate solution to these problems lies in
the development and use of varieties which have been selected and developed for greater tolerance or
natural resistance to these problems. A prime example of this effort was the development and widespread
use of spotted -alfalfa- aphid -resistant alfalfas. It has been estimated that this insect, when at its
peak in 1956 and 1957, was causing over $55 million of damage annually to alfalfa grown in the south-
western part of the United States. The use of resistant varieties has not eradicated the spotted alfalfa
aphid, but these varieties are so effective in suppressing reproduction and feeding injury that reports
of economic damage has not been received in the past ten to twelve years.

From the plant breeding view point, it is fortunate that a great deal of genetic diversity exists
in every variety. By growing and exposing a large population of plants to a specific problem, indivi-
duals can be found in that population which possess tolerance or resistance to that problem. Fourteen
experimental strains of university_ developed alfalfas possessing one or more desirable characteristics
were planted at five locations in southern Arizona in replicated small -plots in the Fall of 1981 for
observation and further evaluation. Three commercially available cultivars, CUF -101, Mesa -Sirsa, and
Lew were included in these tests as check entries. The following is a brief description of each strain.
Each entry will be discussed in the same order as they are listed in the table showing relative forage
yield at each of the five test sites.

1. AZ Mesa -Sirsa LH Tol. + VLR. This strain was developed by selecting plants, from a 10 -acre
field of Mesa -Sirsa, which were tolerant to three leafhopper species and the 3- cornered alfalfa hopper
found on alfalfa in Arizona. First generation seed of these LH tolerant plants was planted in an isola-
ted plot of the University's Yuma -Mesa farm for seed increase. After two crops of seed were obtained,
the surviving plants were dug and examined. Approximately 100 plants were found with wide, healthy
crowns and vigorous lateral roots. These are the parents of AZ Mesa -Sirsa LH Toi + VLR.

2. AZ Lew Pm Res. Seed of the variety Lew was planted in soil artificially inoculated with the
Phytophthora root -rot fungus (Phytophthora megasperma). Surviving seedlings which were not infected
and had healthy roots were transplanted to an isolated plot for seed production and are the parents ofthis strain.
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