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ummary 

the later seeding. 

respectively. 
Production ratios of sodseeded to prepared s 

systems generally increased with early fall, win 
spring rainfdl quantities. 

Disking plus an application of one-fourth 
paraquat per acre before seeding with small 
ryegrass significantly reduced fall growth of Coas 
mudagrass. However, the treatment effect on 
growth of the warm-season perennial was negligi 
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n l e  study involved three separate date-of-seeding 
experimemts which evaluated rates and carriers of 
pa~aquat u d  in chemical des 
rnudagrw, Major studies were -~ * _j 

72; 1972-73 and 1973-74 
preliminary study initiated-& 
dated-seeding studies "+ 
and 24 in m a  and 1973, 
date in all yea-rs of the experiment ran& from Oct+r$ . . 
to October 8. A late seeding date of October 23_- 
evaluated in 1972. 

Paraquat (1,11-dimethyl-4, 4'-bipyridinum 
diddoride) was used as the chemical desiccant with two 
types of carriers, fertilizer nitrogen solution (Uran) or 
water plus a surkkmt, Ordm X-77 Spreader. A]1 treat- . 
ments were sprayed with 60-pound-per-square-inch 
pressure to obtain a fine mist. The aqueous solution of 
paraquat was applied at a rate of30 gallons per acre while 
the fertilizer solution-paraquat mixture was applied at a 
constant rate of 120 pounds of nitrogen (N) per acre both 
with and without paraquat. This equaled 375 pounds per 
acre (35 &Jons) of solution, since the Uran cohtains 32 
p m t  nitrogen. 

Paraquat r&gs were Y-, % and '/z pound twtive 

the ckskyttive dk$ and to further reduce the coxnpeti- - tion af q ~ p & .  Spraying was per- 
&&d i q m w - i d i n g  to start the lW3-74 
serlsQB* 

- 

potassium oxide tK2Q) ~ e r  octue. except the 
EartitiailFr check received tbe saffle rate.$ffe&mr. Am- 

In order to obtain data on actual producti 
grain-ryegrass forage produced in the early fall 
spring was hand-separated from bermudagras 

- This enabled eudmtbndpamquat in altgdngv 
competition of the tWo grass systems. 

SO-percent increase in 
the budagt-ass.  



ot :: ' 4jgwt-e I. Relationship between average minimum temperah* La I 1 L I 

ia'ember and yields of small grain-ryegrass by Januar$l~ (1971-73). 10 3s 40 4s 'so II 

@Ids are avers* over desiccated and undesiccated plots (Seeded MYI W T I t  IteST FlbOn 

K P h  13). Figure 8. Relationship tretween days tlntil first freeeearad yieIdsofsd1 
I .  grain-ryegrass by Januety 15. Yi& are for dabs radehrfng c h d  
%ect of Pataq~t  Rate and S d i n g  Date desicmtloli at seeding (~~teded ~ctober 8). 

- Ttte &ecti.~7tnr&s ofthe pawpiat +I immtdfate des- 
&an and h Img* 
~ p p m t e o f ~ l k ~  and 
bt response data to rate of paraquat and d i n g  &es 
~ s k ~ k T ~ ~ d a ~ c d 5 ~  Esuiifsmtbgdatesin 1972 a 19gi3 wre S1Cqptember l8 and S, respectively. The 
j D & ~ 4 & a a f e o f - r s ~ e d - t e d  d y  - 

<.. 

(SEEDED IN EACtLY OCTO8ER), AS INFLUEWED BY NITRQ(SEN M T G ,  QVERTW . , 

' . a  

bq- 1871-72 , .  
i i- Produetion to criC*ring ate 4 6 .  ~ ~ ' l . c r s i  #- 

5s % 
- 

~ o v . 3  h . 2 0  kn.10 ~ e b . 1 4  * W I Q  . , * ~ . 7  - -m i  TQM bib. ,- 
14%a2 129% t3.h 79a l a  294a 37% BBa 
217b 2426 197b 118b 2azb 379 3930 32!k ZO&?b 

t- ' 
M72-73 

f Nov. 20 Jan. 22 Fab. 2i3 Mar. 13 Apt. 4 My, ti3 Torel 
WJb. Nkme 
-%dsaaded-no deskation , &3aa 7 s  2271a - 504a Wts 10910 26633 
; "%odseeded-deshted 102a BBie 262a 579a s15eb 9% ' - 2M& 
FyfIb. Wacm 

- 
A < 

1780 ?#3a 921a 7 1 8  1288b & %  

123a 173r 761a 961, fw% 3627r 

81a 187s 841e 1024a TF5t, 12878 4tWh 
l f f i  2- 9% 1037a fSQ3 134% 43432a 

1973-74 
Total 



I ABLE 2 EFFECT OF CHEMICAL DESICCATION OF COASrAL 
BERMUDAGRASS AND NITROGEN RATE ON EARLY PRO- 
DUCTION OF SMALL GRAIKRYEGRASS 

1971-72 1972-73 197374 

Treatment Jan. 15 Wtal Jan. 15 total Jan. 15 total 

120 1b. NJacre 
No desiccation 156 6 294 8 
Desiccated 192 8 392 1 

240 I b. Nlacre 
Nodesiccation 411 26 272 7 645 11 
Desiccated 656 32 296 8 862 16 

360 Ib. N/acre Paraquat in aqueous solution but with dry am 
No desiccation 268 6 991 14 
Desiccated 345 8 872 13 

nitrate had a lesser effect on the rye stand even at 

*Dry matter. 

s m d  of rye in the early seedmg-date study, Tlre consis- 
tently lower production &roughout the season from Uran 
with 34 pound per acre of paraquat a compared to am- 
monium nitrate was due to staqd reduction. - 

RYE-RYEGRASS SCHXEEOEO tN COASTAL BER 

-- Fwequat Nov. 8 Dec.ll) 3m.P Feb.13 Mar.5 Mar.22 

B + ff4%G3 R-RG B+ R-RG - -  
t21w 1I$Qa 21m 

It4 N%N63j 1% 582k; 3 1 ~ :  266b 818b 1- 1958s BY& -r1848b 
114 Urn !%b 408a 73a :2t7e 1- 385e - l l l h  21?& 3g64t, *la 

L- d@ d m  (OCt. 231 - 

Jan. 4 Feb, If, Mer. 13 
- *  

- - ,  
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~ H ~ H U U H I  nATE HNU NITROGEN ~ O U R L C  UN P f l G u u C f l C ~ ~  !IN ruuNDS UI- vnr RrlATTER PER 
YE-RYEGRASS AND OAT-RY EGRASS. 1973-74, OVERTON 

Clipping date 

Nov. 19 Jan. 10 Mar. 15 May 17 '3tal 
Paraquat 

rate, R + RGI B +  B +  B 
Ib /acre Nsource O + R G  C - R G ~  C - R G ~  C-RG C-R( C- 

we 
0 Uran 1 16a4 2437c 282a 34% 2629ab 2921a 3369a 5982a 
1 I4  Uran 167a 2233bc 334a 7 7 ~ :  254% 2 8 2 4  3821abc 6169a 
114 Nh4NO3 1 - 3 ~ -  1682ab 272a 8 8 3 b c  2812bcd 3124a 4083ab 5941a 
114 + d i ~  NH4N03 1126a 296a 1182d- 2859cd 3177a 448Obc 5780a 
112 NH4N03 1 1172a 291a 9swF 5 5 W  3073a 4197ab 5 5 3 7 ; m  

x*; 
I- 

0 ' Uran 249% 465e 362a 2766bcd 307% 3818abc 6 
- +.- 

0 NH4N03 274b 3421d 560a 342a 2- 2726abc 3029a 3902ab 7 
118 . Uran 55& 2138bc 1016b 696bc ' 2599ab 2888a 4869bcd 6 
114 Ucan 666~ 21- 1302b 564ab 3096e 3440a 5628d 749 t b 
114 NH4N03 ,544~ 1733&- 1028b 895k 2810bcd 3122a 5277cd 6778ab 
114 + d~s'  UH4N03 57647, 1277ej 1104b 946cd 2969de 3299a 5595d 6628ab 
112 r(H4N03 570e 125- - 1112b 97- 2797bcd 310% 5458d 

 ye + ryewas, oat + ryegrass 
'~errnudagnac + cereal-ryegrass. - 
3~erea~-ryeqass. z 

4 ~ 1 1  values bllawed by the -letter are not significantly different at the .05 level of probability, as determih  by Duncan's Multipte  rang,'^^^^'^- 
Test, ~n c o k r m  across both species. &?.$&;$ - 

&$ 
ment. However, final production figures still reflected d$erence between the sodseeded and seedbed systems. &;.- 
lower >ields fi-om the combination ofparaquat and Uran. For example, in the 1971-72 season, a poor year from the *-- %%$ 

Althoogl~ early production of small grain forage was standpoint of total seasonal forage production, dry matter 
si~ificantl~ delayed by the later seeding date, total dry yields for the two systems at 120 and 360 pounds of p:; 
matter production from the rye-ryegrass was reduced by nitrogen per acre were 1,005 and 2,198 ~ o u n d s  per acre 2- :: 
only 5-10 percent. Total forage produced, including and 2,154 and 3,429 pounds per acre, respectively. Rela- 
Coastal bermudagrass, was essentially the same regard- tive production from sodseeded forage was 46 and 63 $; 
less of seeding date. percent of that from prepared seedbed for these two FT; 

extreme nitrogen rates. 3eVv2 
Effect of Seedbed Preparation In the season when production was highest (1973- "'':?? 

Preparation of a seedbed before seeding small grain 74), 3,731 and 5,598 pounds per acre of dry matter were 4 - - and ryegrass llsudly required more than one trip with a reported for the sodseeded and seedbed systems, respec-?; z' . 
heavy tandein disk if the sod was primarily bermuda- Bvely, at 120 poonds per acre of nitrogen. ~ o m ~ ~ r ~ t i ~ ~ % q = - .  .;i 
grass. A flat-breaking plow or a rototiller will usually values at the high rate of nitrogen were 7,198 and 8,754&@:;: 0f54r":--= Zi prepare a good seedbed with one trip over the sod. pounds per acre of dry matter. Relative percentages of- L*$2 .>,j 

Equipment costs in seedbed preparation are high. HOW- the ~0 systems were 66 and 82 percent for the low and ~ 2 '  - 
ever, data in Table 6 and Figures 3 and 4 show that high nitrogen rates, respectively. Therefore, 
production of small grain-rle~ass forage in the seedbed changes due to nitrogen rate were 17 percent in the year.;; ;.-:g 
system 1s substantially better than from the same grasses of low production and 16 percent when production was;-'< 
seeded into chemically desiccated sod. highest. The data thus indicate that relative production;?? A .+a 

Production values were variable from year to year differences due to systems will be 
for both systems. Production at the first harvest nitrogen rates regardless 
(November) ranged from less than 100 pounds of dry Another factor that had sign 
matter Per acre (sodseeded3 240 Pounds of nitrogen, relative productivity of the 
1972-73) to more than 900 pounds in 1973-74 when the conditions during the growin 
seedbed was prepared Fable 6). Relative production growth of small grains was 
from ~ociseeded small @&'ryegrass, even with chemical minimum temperatures in 
treatment of bermudagrbs, comprised a meager 20-30 seasonal production appe 
percent of the production from prepared seedbed at the than to winter temperatu 
&st harvest and increased to 60-100 percent by the April seeded smdl grain compared with prepared seedbed *> 5 ;;s 
harvest. small grain was related to rainfall in the early fall and*: 2 Nitrogen fertilization increased forage yields sub- throughout the winter and spring. Production ratios in-- - :: *?> 
mtially in all years and appeared to narrow the ~ i e l d  creased approximately 20 percent at both low and highf..-;-.-<~Q 
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Treatment Effect on Coastal Bermudagrass 
Coastal bermudagrass is the predominate forage at 

the first harvest in a sodseeded system with small grain- 
ryegrass (Tables 7 and 8). Seeding date, rate and carrier of 
paraquat and tillage treatment have a substantial effect on 
competition &om Coastal bermudagrass. Dry matter 
yields of Coastal bermudagrass growing in association 
with winter forage up to the first harvest ranged from a 
Few hundred pounds in the first year (1972-73) to a ton in 
the second year. The September seeding dates fbr both 
years were only a few days apart. Difference in the 
growth can be largely attributed to warmer temperatures 
and higher rainfall (Appendix Table 1) during the 58-60 
days follswing seeding in the second year. Paraquat sig- 
nihmtly reduced regrowth of Coastal bermudagrass in 
&e first year, when rate was increased from % to W 

und per acre with water as acarrier. One-fourth pound 

Figure 3. Influence of 
seedbed preparation and 
season on monthly growth 
rates of small grain-ryegrass 
mixtures at 240 pounds of 
nitrogen per acre. 

per acre of paraquat with Uran reduced regrowth of the 
warm-season perennial more than paraquat with water as 
the carrier. The greatest suppression of fall .growth of 
Coastal bermudagrass occurred when ?A pound per acre 
ofparaquat was followed with diskingand oats rather than 
rye was used as the small grain. Oats are generally more 
aggressive than rye in the early season and therefore 
may compete better with Coastal bermudagrass. 

As could be expected, seeding date had a great 
influence on the quantity of Coastal bermudagrass grow- 
ing in association with small grain-ryegrass. When the 
seeding date was as late as October 23, fill production 
from the summer perennial was negligible (Table 7). In 
the following season delaying seeding from September 24 
until October 8 resulted in reduction of bermudagrass in 
the smdl grain forage by approximatelv two thirds at the 
first harvest @able 8). 
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TABLE 7. FALL AMQ'SPRI~~G- YIELDS OF WASTAL BER- TABLE 8. FALL AND SPRING YIELDS OF COASTAL_* 
MUOAGRASS SQQSEEDEQ WTH WALL GRAIN AND RYE- MUDAGRASS SODSEEDED WlTH SMALL G A A I ~  AND R 
GRASS AS tNFLUEffCEO BY PARAQUAT SOLUTIONS AND GRASS AS INFLUENCED BY PARAQUAT SOLUTIONS. 711 
SEEDING DATES, 1972-73, OVERTON AGE AND SEEDING DATES, 197374, OVERTOPJ 

ri 
Bermudegrsm production f lb. ~ ~ l ' l a c r e ~  Berrnudagraw production (tb.  la 

Small Paraquat 
grain rate, Summer, Small 
specie Ib./acre Fall - !&ring Total cutting grain Parawat 

speck rate, tb.lacre Fat---. )spring .,;Total wm 
- Small grain saraded 9-1 9-X& 

a. 

.1 
&dl min h @ d  9-24-73 $ 

Rye 1/8 in Uran 410bcdZ- 34% 752ab 1941bc 
Rye 114 in Uren 3186 380a 6Wa '1700b Oats 0 in Uran 
Rye 118inHz0 506d 328a 834b ~ 2 1 6 5 ~  Oats 1/8inUran 
Rye l / 4 i nH20  4% 36la 78W rYq982bc , Oats 1/4in Uran - 

Rye 1IZin H20  378bc 330e 708ab -b46bc Oats 1/4 in Hz0 11- 31% 1501bc 

Oats 1/4 in Uran 17% 426a 601a 87% 
Oats 114 in H20  +disk 701a 33th 1031a 

Rye 0 inUran 2321d 292a 2613d 
Smoll gain. seeded 10-23-7 2- - Rye 144 in Uran 2086d 282a 23486 

< 

Rye t&inHzO I!%% 312a 1858c 
0 1CB2a 106% - - N H ~  Rye l a i n  Ha0 +disk 982ab 318a 1- 

Rye ?/% in Urm 0 1?42ab F142ab ;NH Rye 1@in Ha0 1029ab 30Ba 7337ab 
Rye 114 in Uran ' 0 100& 100th NH 
h e  i B i n H 2 0  0 12786, 12-b NH 
Rye ' 114 in H 2 0  0 1384b 1384b ' NH 

Oets 1/4 in Uran 0 1371b 1371b 

f b y m t m .  ' . 
'All values i n  columns followed by the same letter are N t  siS(li#- 
cantly different at the .05 b e 1  of probebility, as d e t e r m i d  b~ 
Duncan's MuZt)pte A a w  Test. 

O ~ o t  harvested. 

~ e l a ~ e d  seeding of small grain-ryegrass enhanced 
spring production of CiMStd tremahgraqs as 4 ~ a s t  clipping of winter f w  me+ earlier than In 9-24-73 
reflected in the last hangst d&e whter forage (Table 7). 
This eRmt may be~targely attributable to residual soil LITERATURE CITED 
nitro@, As a result of delayed seedkg and nitrogen Holt, E, C., M. J. Norris and 3. A. ~ ~ s t e ~ .  
fertilization, more residual nitrogen was available for Production and m a n a p e n t  of small grzd -- spring production of Costal bermudagrass. forage. Texas Agricultural Experiment S 

Fiegrowth of~oasta l  bermudagrass following the last B-1082. ' . 
harvest ofthe winter pasture (summer, first cutting) was Matoeha, j. E. 1972. Pr&uctjon of wheat-ry 
affected to some extent by fall treatment of the summer Coastal bermudagrass grown in associa 
perennial. Data in 'Table 7 show that early summer pro- fected by rates and sources of nitragen. 
duction was lowest when the bermudagrass was treated riculturd Experiment Station PR-3015. 
with V I  pound per acre of paraquat in Uran and then ~ ~ ~ ~ h ~ ,  I, E., M m  ~~,~~*-~~d Bill Ott. 
seeded to oats. The highest ~roduction occurred when Effect of various -sources of nitrogen fertiliz 
only l/s pound per acre of paraquat was used with rye. A forage yields of wheat-ryegrass. T-s Agricu 
control treatment was not included in this study. Experiment Station PR-2877. 
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