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The Performance of Cool-season Forage Mixtures with
Coastal Bermudagrass

E. C. Holt and B. E. Conrad1

SUMMARY

Warm-season grass pastures, especially bermudagrass, are
frequently overseeded with cool-season annual crops for winter
pasture. In a study in the Brazos River bottom on Miller clay
soil, Gulf ryegrass, Yuchi arrowleaf clover or a mixture of the
two overseeded on Coastal bermudagrass increased production
through April about 1,500 pounds per acre. Mid-summer Coastal
production appeared to be less where winter crops had been grown
resulting in about the same total production per year with or
without overseeding. While the cool-season crops (ryegrass and
Yuchi clover) responded to both fall and spring applied nitrogen,
the yield response was only in the range of 8 to 11 pounds of
production per pound of nitrogen applied. The level of
production in the presence of no fall or spring nitrogen and 70
pound per acre of nitrogen in June suggests that considerable
soil nitrogen is available on the test site and that responses
might be different when soil nitrogen is depleted or on a less
fertile site.

INTRODUCTION

Sod-seeding cool-season annual crops on perennial grass
stands may extend the pasture production season several weeks or

even months. The cool-season grasses and legumes generally have
better forage quality than perennial warm—-season grasses, thus
forage quality may be improved. If a 1legume 1is wused in

overseeding operations, it may fix appreciable amounts of
nitrogen, thereby reducing the amount of applied nitrogen
necessary for summer production of the permanent sod.
Sod-seeding requires no seedbed preparation and therefore the
energy expenditure for sod-seeding is less than that required for
seeding on prepared seedbed. But forage production from
sod-seeding is generally less than that resulting from prepared
seedbed plantings. Also, spring growth of the annual crop may
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emove soil moisture that would otherwise be available to the

permanent sod thus reducing summer production. This may be
increasingly important where total rainfall is below 40 inches
annually. Quantification of summer growth responses and energy
inputs is needed as a more complete basis for evaluating sod
seeding.

MATERIALS AND METHODS

Gulf ryegrass and Yuchi arrowleaf clover were overseeded
separately and in a mixture together on Coastal bermudagrass in
late September 1982. 1Individual plots were 6 x 20 feet, three
replications 1in a split-split plot design. Three mixtures
constituted the main plots: (1) Gulf ryegrass, (2) Yuchi clover,
(3) Gulf + Yuchi. Superimposed on each main plot were nine
nitrogen treatments consisting of 3 fall rates and 3 spring rates
in all combinations, as follows: 0, 50 and 100 pounds N per acre
at planting, and 0, 50 and 100 in March, except that Yuchi alone
received 0, 25 and 50 at planting . In addition a blanket
application of 70 pounds of N was applied in June.

Gulf ryegrass was seeded at 30 pounds per acre and Yuchi
clover at 20 pounds per acre on plots that had been seeded at
these same rates in 1981. Rescue and some ryegrass volunteered
throughout the plot area resulting in wintergrass mixture in the
Yuchi plots. Replicated check plots with three spring (March)
nitrogen rates (0, 50, 100 pounds per acre) were provided by
desiccating all winter crop growth in early spring.

RESULTS

Good stands were obtained from fall overseedings on Coastal
bermudagrass. However, minimal growth was made during the winter
even though temperatures were very mild. March 3 yields averaged
only about 700 pounds per acre.

The average yields of the three overseeding treatments and
Coastal alone by harvest dates are shown in Table 1. The data
represent averages of three fall  nitrogen rates in all
combinations with three spring nitrogen rates. Ryegrass
overseeded on Coastal and Coastal alone produced more forage than
ryegrass plus Yuchi overseeded on Coastal.

Nitrogen effects on yields of the individual mixtures are
shown in Table 2. The lowest average yield across all mixtures
was with no nitrogen and the highest average yield was with 100
pounds each fall and spring. There was a linear response in
average yield to fall nitrogen rate if no spring nitrogen was
applied. However in the presence of either 50 or 100 pounds of
spring nitrogen, the average response to fall nitrogen was
quadratic with no difference between 0 and 50 pounds. This would
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suggest that the response to fall nitrogen occurred primarily
after early March when the spring nitrogen was applied. On the
otherhand the response 1in average yield to spring applied
nitrogen was linear regardless of the rate of fall nitrogen.
These responses suggest that at least 100 pounds of nitrogen be
applied in the fall in order to be effective, followed by 50 or
100 pounds in the spring dependent on growth conditions and
forage needs.

If only the growing season involving the overseeded crops is
considered (data not shown), 50 pounds of N in the fall and 50
pounds in March maximized production in ryegrass overseeded plots
or 100 pounds in the fall maximized ryegrass + Yuchi and Yuchi
plots. Averaged across all mixtures, either 50 or 100 pounds N
in the fall followed by 50 or 100 pounds in the spring resulted
in about 2 tons of production by late May with a maximum of 300
pounds of difference among the nitrogen treatements.

The linear response to spring applied nitrogen can be seen
in the average yields in Table 3. The quadratic response to fall
applied nitrogen is evident in average yield and in the presence
of 50 or 100 pounds of spring N. Spring applied N resulted in 11
pounds of forage for each pound of N applied while fall applied N
provided 8 pounds of forage for each pound of N applied at the
100 pound rate. These are minimal reponses probably because of
climatic factors limiting plant growth, biological nitrogen
fixation, and a high level of soil N.

Plant separations were made at each harvest to determine the
contribution of components of the mixture. The data were
variable and showed no major patterns related to nitrogen
application except that the population of Yuchi clover in May and
June tended to decrease with increased amounts of spring applied
nitrogen.

The botanical data are summarized by overseeding mixtures in
Table 4. The large amounts of Coastal bermudagrass in March do
not represent new growth but are dead material that accumulated
after the study was seeded in the fall. There was some volunteer
rescue and ryegrass as evidenced by the presence of up to 37%
wintergrass in Yuchi overseeded plots. Wintergrass consituted a
high percentage of the forage through April where ryegrass alone
was overseeded. However, ryegrass disappeared earlier than
clover resulting in a higher percentage of Coastal in the mixture
after April where ryegrass alone was overseeded. Yuchi
constituted over 15% of the mixture through June.

Total yield of the sod-seeded mixtures followed the same
pattern in each of the two years (Table 5). However, Coastal
alone produced as much as any mixture with Coastal in 1983 but
not in 1982. The mixture yields were about 2.5 tons less in 1983
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than 1982. This may be due to 1less favorable environmental
conditions but more likely represents a less favorable unutrient
level. Production in 1982 was very high relative to the
fertility treatments. The plots were located in a pasture that
had been fertilized for several years with 200 pounds of nitrogen
per acre. Some nitrogen buildup may have ocurred in this
alluvial clay soil. The reduced yields in 1983 may represent
some depletion of nutrients in the plot area. The objective of
the study is to determine production with minimal cost inputs and
not to maximize production. It would 1likely be possible to
increase summer production with additional fertilizer
applications.




88

*TaasT A31TIqEqoad GO°(Q SY3 Je JuSISIITP ATIURDTITUBTS
30U o' I9339T awes aU3 AQq pemOTIOJ WMNTOO ® UTYITM SanTeA

B0E90T BILTC B9T8Y BO8TT qeet T o08¢ ege9 SuoTe Teaseo)
Jq69.8 ey 0cC PZLTZ qGs8s d88TT ©zesT ©9Z9 Tyonx + sseixbaky
qeg/96 ©98TC o8LVC q9¢s ©g/L9T qegeLT eZLL I2A0TO TUYNX
ByTTIO0T eg1ce qveTe B9TCT qeocT qLZYT eg0s8 sseibaky
a1oe 1=d sbexoy Aip jo spunod
Te30L GT des Z1 “boy gz sunp 9z AKew T2 *ady € “xep Te3seo)
IsaaTey Jo sjeq U™ SaN3XTIW

€861 ‘sseibepnursq Te3se0D Y3ITM SSINIXTW HUTPSSSIaNO I9juim SnOTIRA JO PTeTA oberoy obeiaay *T STqRL




89

A311TqRq0ad G0°0 SY3 e JUSISIITP ATIURDTITUBTS J0U oxe 19339 =ures ouy3 Aq PSmMOTTOT

* o8]

SpToTA Sbexaay

0266 = GEW6 £666 TEEOT sbexany
® 88%0T = GLS6 TT180T LLOTT 00T
qe LT86 - 8S86 7906 6CS0T 0s
oqe gsy6 = cL88 SO0TOT 88¢€6 0 00T
E€LT6 = 8988 8¥06 2096 abexany
oqe €716 €288 67S0T 8526 00T
oqe 80Z6 = 0v68 9LS8 60TOT 0s
ao 99.8 = 0¥88 8108 0)7473) 0 0S
ZET6 9556 18433 6676 B sbexany
qe 8786 0%0TT 91¢6 LTT8 - 00T
oqe 00€6 2996 6£28 6666 = 0s
O 6928 L96L 69GL 0LZ6 = 0 0
axoe 1ad abexoy Aip Jo spunod
suoTe TYonx + butads TTRI
obexany Te3seo) sseabalky Ty ssexbalky a1oe/q1
Uab0J TN

€861 soIn3xTu Burpeoosiano -Te3seo)
Jo pTeTk =beioy Teno3 pue usborzTu Jo uorjzeorTdde Jo swry pue S3eI1 JO SVUNTIUT YL °Z S[9eL




90

£566 Zyv6  0£88 obexany
0266 8870T LT86 GGv6 00T
TLT6 £vs6 8026 99.8 0S
CET6 8786 00€6 6928 0
————>3J0e J2d Sberoy spunod-———
sbexany 00T 0S 0 oe/q1
oe/qT ‘N burads ‘N TTRa

€86T ‘suorjeorTdde 19z11T3a9J butads pue TTey O3 osuodsax =berany °¢ S[JeL




91

*(Spo3aM)M pue ¢ (|e3SRO0))) ‘(SSeub UBJULM)OM € (J4BAO0[D)|) 4O (3beIuUBIUB4) OLIeY

I
0:6/:0:12 0:9b:T2:6E 0I5 Ty ZigHISEIST LyoNA + sseubaky
0:$8:0:91 6T EE70° 25 PiZi/E:/S  T:9G:6T:92 LyoN A
0:001:0:0 G:69:0€:0 TrgirgeE £:21:€8:2 sseubaky
MiDiOM:IL) M:DIOMIL) M:DI9M: LD M:D19M: () Le3500)

9z aunp Gz ey 12 ttady T g youey UILM BANIXLY

€861 ‘sseubepnuuaq [e3se0) uo Ssaunixiw BuLpa3asuaAro 40 uoL3Lsodwod [edLuelog *p 9| qe]




92

q 96STI e 0£901 2 19621 auo|e |e3se0)
q 8/0T1 q 69/8 q 98£°€1 LYyons + sseubaly
qe 9/121 qe G/96 ® 8/9°pT ABA0LD LYINj
e /6/21 e $110T e 00r‘SI ssedbaly
abeusay €861 2861 [RISRO) YILM BUNIXLY

-------- 3400 J3d 3abeuoj Aup 0 spunod---------

€8-286T “1P3ISPO) YILM S3unixXLw papaaspos Jo p|aLhk abeuo4 °G 3|qe]




