SOUTHEAST UNITED STATES

Warm-Season Grass Responses to Potassium
and Phosphorus Fertilization

By Maria L. Silveira

Pasture fertilization plays a vital role in successful forage-based livestock production sys-
tems, but producers often under fertilize, and fail to replace nutrients removed at harvest.

Long-term persistence of grass pastures and hayfields Is often related to adequate soil Pand K.

Large K removal in crops harvested from sandy-textured, low K-buffering soils can lead to
severe K deficiency.

on warm-season perennial grasses such as bermudagrass

(Cynondon dactylon), bahiagrass (Paspalum notatum), and
limpograss (Hemarthria altissima). More specifically in Florida,
bahiagrass is the predominant cultivated grass occupying ap-
proximately 2 million acres in the state. While bahiagrass is
widely used in low input systems with limited (or no) fertilizer | conTROL
inputs, other grasses such as hybrid bermudagrass and limpo- i
grass are important forage crops for both dairy and beef cattle
producers because of their greater yield potential and better
nutritive value. However, because of the greater yields, these
grass species require relatively higher fertilization compared
to other less productive grasses like bahiagrass.

If a soil tests low or medium for P, fertilizer recommenda-
tions for bermudagrass (Jiggs variety) and limpograss grown
for hay in Florida consist of 80 Ib N/A, 20 1b P,0_/A and 40
Ib K,O/A after each cutting For grazing, the recommended
application rates are 160 Ib N/A, up to 40 1b P,0_/A and 80
1b K,0/A depending on soil test results. The need for routine
use of micronutrients has not yet been demonstrated.

Despite the University of Florida recommendations for K
and P fertilization, many forage producers do not supply ad-
equate K and P to replace the nutrients removed as harvested
forage. Consequently, soil K concentrations (and to a lesser
extent soil P) decline, which often results in poor stand per-
sistence and greater incidence of diseases and insect damage.

The objective of this 3-yr field trial was to evaluate Jiggs
bermudagrass and limpograss responses to K and P fertiliza-
tion. The study was conducted on established bermudagrass
and limpograss fields at the University of Florida, Range Cattle
Research and Education Center, Ona, FL on a Ona fine sand.
Treatments consisted of minimum fertilization regimens that
could maintain optimum forage yield, nutritive value, and
stand persistence. Potassium and P were applied in April of
2012, 2013 and 2014 at annual rates of 0, 40 and 80 1b K,0/A
and 0, 20 and 40 1b P,0./A, respectively. Nitrogen was ap-
plied at an annual rate of 80 1b N/A. Nitrogen was applied as
ammonium nitrate and P and K as triple superphosphate and
potassium chloride, respectively. Plot size was 20 x 10 ft. for
bermudagrass and 13 x 10 ft. for limpograss. Initial soil pH
was 5.3 and Mehlich-1 extractable P, K and Mg concentrations
were 23, 12 and 293 1b/A, respectively. These concetrations
are medium for P, very low for K, and very high for Mg. For-

In the southeastern U.S., forage-based livestock systems rely

Abbrevations and notes: N = nitrogen; P = phosphorus; K = potassium; . ] ' ] . T ] ' _ ]
Mg = magnesium. IPNI Project USA-FL31. Jiggs bermudagrass grown in plots (3rd year of experiment) receiving 0, 40
and 80 Ib K,O/A at Ona, Fl.
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Limpograss grown in plots (3rd year of experiment) receiving 0, 40 and 80
Ib KO/A, at Ong, FI.

age was harvested at 6-week intervals for four harvest events
per year to determine dry matter yield and nutritive value.
Dry matter yield was determined by harvesting two 3- x 10-ft
forage strips from each plot to a 3 in. stubble height using a
forage harvester. The remaining herbage was harvested to the
same stubble height using a sickle bar mower and removed
from the plots.

Temperature patterns observed during the 3-yr study were
typical for the region, with exception of 2013, which experi-
enced significant freezing temperatures in March. Rainfall

during the study period was 20% below average in 2012 and
2013. The drought conditions experienced in the beginning
of the 2013 growing season contributed to decreased forage
production during that year.

Bermudagrass Responses

Bermudagrass dry matter yield increased linearly as annual
K fertilization rates increased (Table 1). No yield response
to P fertilization was observed. Cumulative annual dry matter
yield for the treatments receiving K increased by 26 to 377%
relative to the control treatments (no K added). The largest
differences between control and K-receiving treatments were
observed in 2014. During this year, K fertilization increased
bermudagrass dry matter yield by as much as 377% (5,357
Ib/A for the treatment receiving 80 1b K,O/A compared to
1,124 1b/A for the controls). Bermudagrass dry matter yield
in 2013 was considerably lower than those reported in 2012
and 2014 due to unfavorable climatic conditions experienced
during that year. Average crude protein concentrations across
the 3-yr study were greater in the controls compared to the
treatments receiving K (Table 1). This occurred because of a
dilution effect as a result of greater dry matter yield observed
in the treatments receiving K.

Regardless of the K fertilization rates, bermudagrass dry
matter yield generally decreased over time during the study
period. These data indicated that K fertilizer rates applied dur-
ing the 3-yr study were not sufficient to sustain the production.
In addition, considerable stand losses and concomitant weed
infestation occurred at the end of the 3-yr study, particularly
in the treatments receiving no K (Table 1). Bermudagrass
frequency (i.e., species occurance within a given area) and
ground cover both ranged from 50 to 54% in the treatments
receiving K compared to 31 to 37% in the control treatments.

Limpograss Responses

Limpograss dry matter yields increased linearly as K fertil-
ization increased (Table 2). Relative to the control treatments
(no K added), K fertilization increased annual dry matter yield
by 17 to 24% when K was added at an annual rate of 40 1b
K,O/A and from 38 to 47% when 80 b K,O/A was applied.
In the absence of K fertilization, dry matter yield decreased
significantly during the 3-yr study. However, during the same
period, no significant decline in dry matter yield was observed
for the treatments receiving K, indicating that limpograss can
maintain adequate production with relatively low rates of K fer-
tilization. Treatments receiving K sustained adequate ground
cover over the study period (average of 88% ground cover);
however, there was a significant stand loss (65% ground cover)
in the treatments that did not receive K. This response sug-
gested that despite the apparent lower requirement, adequate
K fertilization is important to maintain limpograss persistence.
Limpograss crude protein concentrations also decreased as K
fertilization rates increased (Table 2).

Summary

Potassium fertilization resulted in greater bermudagrass
and limpograss dry matter yield and decreased stand loss in
the 3-yr study. Despite the positive effect of K, bermudagrass
dry matter yield observed in year 3 was significantly lower
than those obtained in the first year of study. Considerable
stand losses and concomitant weed infestation occurred by
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Table 1. Jiggs bermudagrass dry matter yield, frequency, ground cover, and crude protein con-
centration as affected by K application rate.

————— Dry matter yield - - - - -

2013 Frequency' Ground cover' Crude Protein

80 6,517 2,216
343

Linear**

Standard error

Orthogonal Contrast Linear*™  Linear™*  Linear*™** Linear*** Linear***

'Frequency and ground cover were measured at the end of 2014 growing season.
Values represent the 3-yr average.
*p<0.01* p<0.0001

Table 2. Limpograss dry matter yield, frequency, ground cover, and crude protein concentration
as affected by K application rate.

————— Dry matter yield - - - - -

Annual KO application 2012 2013 2014 Frequency' Ground cover' Crude Protein?

0 12,408 4,189 8,779 60 65 6.7
10,947 92 87 6.2
80 12,135 5,798 12,900 94 89 6.1
Standard error 1,200 900 1.2 14 0.1
Orthogonal Contrast NS Linear™* Linear*™* Linear*

Linear*** Linear**

'Frequency and ground cover were measured at the end of 2014 growing season.
Values represent the 3-yr average.
NS= not significant; *p < 0.05;*p < 0.01; ***p < 0.0001

the end of the study. Although
the amounts of K exported via
above-ground biomass were,
in general, similar or less than
those applied as fertilizer, K
fertilization at application rates
tested in this study were likely
not sufficient to sustain produc-
tion during the 3-yr study. Data
also indicated that limpograss
might require relatively lower
application rates of K fertiliza-
tion than bermudagrass to sustain
production and stand persistence.
No effects of P on bermudag-
rass and limpograss responses
were observed. Results from this
study suggested that continuous
aboveground removal without
proper K fertilization will result
in decreased forage performance,
stand loss, and increased weed
infestation. Adequate K supply is
essential to sustain bermudagrass
and limpograss productivity and
long-term persistence. [k

Dr. Silveira is Associate Professor
in Soil Science at the Range Cattle
Research & Education Center, Uni-
versity of Florida, Ona, FL.; e-mail:
mlas@ufl.edu.

P LIUTED STATES St o T, g P heatios o) T Pemor e T3 oo Do et o
- C i d
e e Better Crops with Plant Food |August, 2015
15, Extent and Nature of Circulation Average No. Copies | No. Copies of Single
Better Crops with Plant Food | o] o[ o[ s] [o[o[¢[ 09/23/2015 Aversge No. Coples NG, Caples T
3 Tesus Frequency 5. Number of Issues Published Annually | 6. Annual Subserplion Price Preceding 12 Months | Nearest to Filing Date
(if an)
Quarte rIy Four Free to Subscribers a. Total Number of Copies (Net press run) 12,530 12,130
7. Complete Mailing Address of Known Office of Publication (Not printer) (Street, city, county, state, and ZIP+4%) Contact Person
. o . Gavin Sulewski Outside County Paid/Requested Mail Subscriptions stated on PS Form 3541 1,175 1,165
International Plant Nutrition Institute L (Include direct written request from recipient, telemarketing, and Internet ’ ’
3500 Parkway Lane, Site 550, Peachtree Comers, GA 30092-2844 Telephone (Include area code) (1)| requests from recipient, paid subscriptions including nominal rate subscriptions,
N ’ ’ 770-825-8080 employer requests, advertiser’s proof copies, and exchange copies.)
8. Complete Mailing Address of Headquarters or General Business Office of Publisher (Not printer) b. Legitimate
:a‘d a"?/zf In-County Paid/Requested Mail Subscriptions stated on PS Form 3541, 0 0
" . ” . equeste (Include direct written request from recipient, telemarketing, and Internet
International Plant Nutrition Institute 3500 Parkway Lane, Suite 550, Peachtree Corners, GA 30092-2844 [gs‘,.bu:m ()| requests from recipient, paid subscriptions including nominal rate subscriptions,
9.l Names and Gormpiete Maling Adiresses of Publher, Edior, and Managing Edior (00 ot feave biank) By mail employer requests, advertiser's proof copies, and exchange copies.)
Publisher (Name and complefe mailing address) outside
the mail) Sales Through Dealers and Carriers, Street Vendors, Counter
. " . )| Sales, and Other Paid or Requested Distribution Outside USPS® 4,649 4,649
International Plant Nutrition Institute 3500 Parkway Lane, Suite 550, Peachtree Corners, GA 30092-2844
Requested Copies Distributed by Other Mail Classes Through the USPS
Editor (Name and compiele maiing addross) @ g Firet-Class Mail%) 4 d 350 300
Gavin Sulewski, International Plant Nutrition Institute 3500 Parkway Lane, Suite 550, Peachtree Corners, GA 30092-2844 ¢. Total Paid and/or Requested Circulation (Sum of 15b (1), (2). (3). and (4)) > 6,174 6,114
‘Managing Editor (Name and complete mailing address) Outside County Nonrequested Copies Stated on PS Form 3541 (include 5,178 5177
(1)| sample copies, requests over 3 years old, requests induced by a premium, 4 {
bulk sales and requests including association requests, names obtained
Gavin Sulewski, International Plant Nutrition Institute 3500 Parkway Lane, Suite 550, Peachtree Comers, GA 30092-2844 ffom business directories. lsts, and other sources)
10. Owner (Do not leave blank. If the publication is owned by a corporation, give the name and address of the corporation immediately followed by the
names and addresses of all stockholders owning or holding 1 percent or more of the total amount of stock. If not owned by a corporation, give the d. Non- In-County Nonrequested Copies Stated on PS Form 3541 (include sample
‘names and addresses of the individual owners. If owned by a partnership or other unincorporated firm, give its name and address as well as those of requested | () | copies, requests over 3 years old, requests induced by a premium, bulk 0 0
‘oach individual owner. If the publication is published by a nonprofit organization, give ts name and address) Distribution sales and requests including association requests, names obtained from
Full Name. Complete Mailing Address (Bﬂma" business directories, lists, and other sources)
an
i ti i 3500 Parkway Lane, Suite 550, Peachtree Comers, GA 30092-2844 outside
International Plant Nutrition Institute Y the mai) Nonrequested Copies Distributed Through the USPS by Other Classes of
(3) | Mail (e.g., First-Class Mail, nonrequestor copies mailed in excess of 10% 0 0
limit mailed at Standard Mail® or Package Services rates)
4| Nonrequested Copies Distributed Outside the Mail (Include pickup stands, 200 200
@ | trade shows, showrooms, and other sources)
e. Total Nonrequested Distribution [Sum of 15d (1), (2), (3) and (4)] 5,378 5,377
11. Known Bondholders, Mortgagees, and Other Security Holders Owning or Holding 1 Percent or More of Total Amount of Bonds, Mortgages, or f. Total Distribution (Sum of 15¢ and e) » 11,552 11,491
Other Securities. If none, check box. ———_p @ None
Full Name Complete Mailing Address g. Copies not Distributed (See Instructions to Publishers #4, (page #3)) } 978 639
h. Total (Sum of 15f and g) 12,530 12,130
i.  Percent Paid and/or Requested Circulation o o
(15¢ divided by 15f times 100) > 53.4% 53.2%
17. Publcaton of Statement of Ovnership for a Requester Publication i required and will be printed in the NOV@Mber 2016
issue of this publication.
18. Signature and Title of Editor, Publisher, Business Manager, or Owner Date
12. Tax Status (For completion by nonprofit organizations authorized to mail at nonprofit rates) (Check one) 09/1 3/201 5
The purpose, function, and nonprofit status of this organization and the exempt status for federal income tax purposes:
Has Not Changed During Preceding 12 Months
0 Has Changed During Preceding 12 Months (Publisher must submit explantion of change with this statement)
1 certfy that all information furnished on this form is true and complete. | understand that anyone who furnishes false or misleading information on this form
PS Form 3526-R, July 2014 [Page 1 of 4 (See instructions page 4)] PSN: 7530-09-000-6855  PRIVACY NOTICE: See our privacy policy on www.usps.com. or who omits material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) andlor civil sanctions
(including civil penalties).






