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Summary

Nitrogen source comparisons were conducted on ber-
mudagrasses grown on Ships clay and Lufkin fine san-
dy loam soils in 1986. Nitrogen rate was 100 1bs/A top-
dressed prior to each new growth of grass. Nitrogen
sources were ammonium nitrate, ammonium sulfate,
urea with and without CaCl, added, and urea ammonium
nitrate (UAN) with and without ammonium thiosulfate.
These urea additives had been postulated to inhibit urea
hydrolysis and subsequent nitrogen volatilization loss.
However, since apparent nitrogen loss was negligible,
their inhibition abilities were not thoroughly tested.

A total of 29 trials were conducted throughout the sea-
son both on clay and sandy soils and under widely differ-
ing environmental conditions at varied times during the
season. All trials were top-dressed on bermudagrass and
allowed to remain on the surface for varied periods of time
before being moved into the soil root zone either by rain-
fall or irrigation. Seldom was there a significant difference
in yield between nitrogen sources, even when fertilizer
laid on the surface for several weeks before rainfall occur-
rence. These tests showed that bermudagrass top-dressed
with urea resulted in yields as high as, and in some cases
higher than from ammonium nitrate, ammonium sulfate,
and liquid UAN. Based on these results we conclude that
urea is not inferior to the other nitrogen sources for sur-
face application on bermudagrass.

Introduction

Urea has been rapidly becoming a major source of nitro-
gen fertilizer over that of previously predominate nitro-

gen sources because it is more economical to manufac-
ture. However, due to some reports of poor response from
surface applied urea, forage producers have been hesitant
about its use in topdressing forage crops. Laboratory
studies have suggested that certain additives such as
CaCl, and ammonium thiosulfate may inhibit urea hydrol-
ysis and subsequently prevent volatilization loss of nitro-
gen from surface applications. These additives were
tested in this study under actual field conditions. Also,
topdressed nitrogen fertilizers were allowed to remain on
the surface for varied periods until rainfall occurrence to
determine potential for nitrogen loss.

Results of this study should help producers to assess the
magnitude of risk for nitrogen loss and aid in the decision
of which nitrogen source might work best for their system
of bermudagrass production.

Procedure

Fertilizer N sources, rates, and application methods
are listed in Table 1. Each treatment was replicated four
times in a randomized block design. Phosphorus and
potassium fertilizers were applied in the spring as re-
quired according to soil test levels. Field plots were estab-
lished at two locations with contrasting soil types. The
Brazos River bottom clay soil was a Ships clay soil series
with a pH of 7.8, while the sandy soil was a Lufkin fine
sandy loam soil series with a pH of 4.9. A total of 29 trials
were staggered throughout the 1986 growing season to en-
compass the varying environmental conditions which
might influence NH; volatilization losses from urea as
compared with other nitrogen fertilizers. Plot size was
5 X 20 ft of which a 3- X 17-ft swath was harvested for
yield measurement. A small sample was collected from
each plot for moisture and chemical analyses. Samples
were ovendried, finely ground, and analyzed for N on a
“NIR” (near infrared) spectrophotometer. Data were
analyzed statistically by SAS for analysis of variance and
Duncan’s Multiple Range Test for mean comparisons.

TABLE 1. NITROGEN FERTILIZER TREATMENTS APPLIED TO BERMUDAGRASS

Treatment N Rate Form Application Method
(Ibs/Acre)

Control 0

Ammonium

Nitrate (AN) 100 dry surface broadcast

Ammonium

Sulfate (AS) 100 dry surface broadcast

Urea 100 dry surface broadcast

Urea + CaCl,* 100 liquid surface band

Urea-ammonium

Nitrate (UAN) 100 liquid surface band

UAN + 2% ATS 100 liquid surface band

UAN + 5% ATS 100 liquid surface band

UAN + 19% ATS 100 liquid surface band

*CaCl, appliedat0.25Ca*? : 1 Nequivalentratio.
* ATS=Ammonium thio sulfate (12-0-0-26S).
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Results and Discussion

Yield of bermudagrasses on the Brazos River bottom
clay soil as influenced by N fertilizer source is given in
Table 2. The use of several bermudagrass varieties was in-
cidental only to acquire additional plot space to accommo-
date a greater number of trials. The objective was to
evaluate N sources without regard to the variety. The
main purpose was to compare N source performance in
each given trial which had environmental conditions dif-
fering from any other trial date. The days until rain is the
time period which the fertilizer laid on the surface until
moved into the soil by the first significant rainfall (>0.2
inch) or by irrigation. Compared with NH,NOj as a stan-
dard, urea performed as well even in trials where urea re-
mained on the surface subject to potential volatilization
for several weeks. Since there was no significant loss of N
from urea, the effectiveness of Ca or ATS amendments as
N loss inhibitors was rendered undeterminable.

Yield of Coastal bermudagrass as influenced by N fer-

tilizer source on sandy soil is shown in Table 3. Again urea
performed as well as NH,;NO; when left for as much as
several weeks without rain on the soil surface, in this case
an acid sandy soil. Significant yield differences between
other N sources were too few to indicate any trend.

The efficiency of N uptake by bermudagrass is shown
in Tables 4 and 5. The N efficiency percentage is deter-
mined by subtracting the control N uptake then calculat-
ing the percent of applied N recovered in the crop. In 28
of the 29 trials, urea performed as well as NH,NO; in N
efficiency percentage. None of the inhibitor amended
treatments were superior to urea alone. Apparently the
daily rapid drying of the surface sod and soil by summer
environmental conditions following a light rain shower or
nighttime dew reduces the urease emzyme activity suffi-
ciently to prevent hydrolysis and serious volatilization N
loss. This is in contrast to high N loss in laboratory tests
where the surface is kept moist. Under actual field condi-
tions, urea N was not lost more than from other N sources
as evidenced by the yield data.

TABLE 3. YIELD OF COASTAL BERMUDAGRASS AS INFLUENCED BY N FERTILIZER SOURCE ON SANDY SOIL

Date Fertilized Apr.4 Apr.22 May29 June20 June30 July3 July17 July21

Days Until Rain* 6 5 1 24 15 12 17 13
N-Source N rate (Ibs/Acre) Coastal Bermudagrass

yield (cwt/Acre)

Control 0 33b"  39b 32b 29¢ 23c 18b  34b 29¢
NH4NO; 100 45a 58a 42a 47ab 38a 42a 42ab 48ab
Urea 100 51a 54ab 51a 50a 33ab 33a 46a 49ab
Urea + Ca 100 44ab 55a 48a 43b 30b 36a 48a 43b
UAN 100 40ab 51ab 45a 44ab 33ab 36a 45a 46ab
UAN + 2% ATS 100 47a 57a 48a 46ab 30b 35a 47a 49ab
UAN + 5% ATS 100 46a 62a 44a 48ab 32ab 38a 47a 51a
UAN + 19% ATS 100 40ab 58a 46a 42b 33ab 39a 43ab 48ab

*Days that ammonia volatilization loss might occur between fertilizer application and first significant rainfall

occurrence.

*Means within a column followed by the same letter are not significantly different (P<0.05).

53




“(S0°0>d) ua1a41p ApuedIudis Jou due 1a)3| dwes 3y} A Pamo||0f UWN|OD B UIYIM SUBIN,
"9DUL4INDI0 |[ejures Juedyuis 1541 pue uonedijdde 19z1j1149) USIMISQ JNDJ0 JYSIW SSO| UOIJBZI|IIB|OA BIUOWWE Jey) sAe(],

qesl e9¢ e9¢ ele qzl e9¢ e8¢ q61 001 YOS“("HN)
LA qvc e0¢ 543 qeec eg¢ BGE qege 001 S1V %61 + NvN
BCT e/E e/C eg¢e qele eg¢ eqg qesc 001 S1V %S + NvN
BET qe9c eqg ege qeoc Y43 eqe qele 001 S1V % + NvN
qey 1 qelLe ege e/C qeyc e6¢ e0¢ qesc 001 NVN
qegl qelL¢ a3 ege qeo¢ ege e9¢ e/g 001 €D + ealn
€9¢ qece eg¢ ey qece e/E egg qece 001 ealn
e9¢ e/¢ e/E eze eze e9¢ 543 LA 001 FON"HN
98e1Uad.Iad ADUIDIYI N
sseidepnuwiiag al|ed) sseidepnuiag #5-S (240v/sq|) @18 N 92IN0§-N
8l 0l 14 14 4 S L S «urey [nun sdeq
9LAIN LAIN eAIn( 0T AeW LAew 6 AInf 91 aunf 7g dy pazijiad ateQ

"(S0"0>d) Jua1ay1p AuedIUBIS JOU BJB J9N3| SWES 3} AQ PIMO[|O} ULUN|OD B UIYIM SUBSIN
"92U31JNDD0 [[ejulel JuedIugIS 1si1y pue uonedljdde Jaz1|i1a) Udamlaq JNd20 1YSIW SSO| UOIIBZ1|[1B|OA BILUOWLWE Jey) SAB(] 4

e6T q8c¢  gely qeqge B9¢  BpE e0¢ eQ¢ ehe el 249 o7 ersg 001 SIV %61 + NVN
eZ¢ qezeg qelt qegg eCE  erg e6T ece eZY ege qegz  oqgg ec 001 S1V %S + NvN
egT qece qe6¢ q6C erE  egg egQT e6T e0f eze qeoz  oqve€ el 001 S1V %C + NVN
elE qesg qeot qegg eye  elg ecg eGe e6e qr1 eye  dqees et 001 NVN
eQ¢ q/t 2747 qevg BCE  ehE 2743 2749 e9¢ e9¢ qe6z 2987  eob 001 ®D) + BAIN
ege qe/g&  qeog e6h ecE  egg e9¢ et e/¢ ece qesg ecg e 001 831N
e9¢ ely €9t qegg e6E Qg e9¢ eg¢ 013 ege qe6z  qecy  ,eGh 001 FONYHN
adejuadiad AduadIyI N
sseidepnuuiag [eiseoD) ssejdepnuiiag 91-S (240y/5q]) 9181 N 921N0§-N|
L 14 L 4% ¥ € 14 zl 91 14 L Ll L1l Lurey [nun sheq
£78ny t18ny  ogaun( gzaun( gpudy zoudy gpdes  zz AN @LAIN[ g€laun[ 6ZABW 7 IRW T IBW pazijua4 aleq

TIOS AVID NO SIDYNOS ¥3ZITILYId N INFHIJ41Ad WOHL SISSYEIOVANWYIEG A9 IVLAN NIDOWLIN "+ 318VL

54




"(S0°0>d) JuS1941p AJUBDYIUSIS JOU DI I3)}3] SLUES DU} AQ PIMO]|O} ULLN|OD B UIYHM SUBDN,
"dUL1INJD0 [[ejurel Juedyiudissily pue uoiedijdde 19z71[119) USIMIDF N0 1y SIW SSO| UOITEZI|1}B[OA BIUOWWE ey} SAR(,

qe/g eg| qsz ey | 274 e/l qeQz eg| 001 SLV %61 + NVN
e/¢ e9| q9Z ec| e/t eQ| qeoz qesg 001 SLV %S + NVN
qsc 20T qlz el e/T e/| 2774 ezg 001 S1V %2 + NVN
qee e0¢ qlz eg| e/t ey | qeoz qesg 001 NYN
qee e/| qrz ezl €97 eg| qeg| qesz 001 e) + eain
qe6c €9 q0z e01| e6T ey | €97 eg9¢ 001 eain
qe6z eS| e9¢ ez eG¢ eQ| egy ,9e6t 001 FONYHN
adejuadiag Aduai N
ssei3epnuuiag [elseo) (240y/5q]) @1e4 N 924N0G-N
€l £l 7l Sl 24 L S 9 «urey |nun shkeg
LZAIn( LLAIN( cAIN( 0€ aun( 0z aunf 67 Aew 7T idy ¥ udy pazi|iua4aleg

TIOS AANVS NO IDdNOS ¥3IZIM1¥34 N A9 AIDNINTINI SV SSYIDVANWAIIE TVLSVOD A9 PIVLIN NIDOYLIN °S 319VL

55



vickie.hampton
Rectangle




