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Introduction

Texas Cooperative Extension faculty in Soil and Crop Sciences and Agricultural Engineering entered
into Memorandum of Agreements with the San Antonio Water System (SAWS) Conservation Program
and the Turfgrass Producers of Texas for a two-year research project.The project evaluates the sixty-
day drought survival of turfgrass species and cultivars in San Antonio. Team members constructed the
research site, sodded the plots with 25 different turfgrasses (September 2005) and constructed a 5,000
sq. ft.“drought simulator” (rain-out shelter) on the site.The drought simulator covered the plot area
during times of rainfall in 2006 to maintain a 60-day summer drought period. Grasses were evaluated
during the drought period (July 23 through September 20, 2006). There were differences in time to leaf
firing. The 4-inch soil depth plots fired quickly, while those on native soil depth fired more gradually.
There were differences on how grass cultivars fired in response to the drought. Immediately following
the drought period the grasses were allowed to recover with irrigation for 60 days (September 21
through November 19,2006). No grasses survived the drought on the 4-inch soil depth. For that rea-
son the data presented in this report will concentrate on the response of grasses planted on the unre-
stricted native soil. All grasses survived the 60-day drought period.The survival after 60 days recovery,
under irrigation, ranged from from 4 to 100 percent living ground cover.The Year 2 plot area was con-
structed on a separate site at the opposite end of the drought simulator and planted September 22,
2006.The same set of grasses will again be evaluated for 60-day drought survival in July 2007.

Objectives of the research

The objectives of this research are to evaluate grass performance in San Antonio as related to the pro-
visions of the SAWS 2005 Conservation Ordinance that impact turfgrass performance and determine
which turfgrasses might qualify for inclusion in the list mentioned in item 3 below. Specific to the ordi-

nance are the summarized following provisions:

l. Turfgrass established or associated with new construction after January |, 2006, shall
have a minimum soil depth of 4-inches beneath the turfgrass.

2. Turfgrass established after January |, 2007, shall have summer dormancy capabilities.
“Summer dormancy” is defined as the ability of turfgrass to survive without water for a period
of sixty consecutive days between the months of May through September.

3. Beginning January |,2007 SAWS will maintain a list of turfgrasses that have
demonstrated summer dormancy capabilities.

A description of the research study

The research is located in San Antonio. Grasses were sodded in replicated 4 by 4 foot plots and in-

clude bermudagrass (Celebration; Common; GN-1; Grimes EXP; Premier; TexTurf; TifSport and Tifway

(419); St. Augustinegrass (Amerishade, Common, Delmar, Floratam, Palmetto, Raleigh, and Sapphire); and
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Zoysiagrass (Cavalier, El Toro, Emerald, Empire, Jamur, Palisades,Y-2, Zeon and Zorro).Although the
SAWS list will accept all buffalograss cultivars without testing, one buffalograss was planted for com-
parison purposes. TPT members supplied the sod for the study.Texas A&M researchers constructed the
test area and oversee test plot management, data collection/analysis and interpretation of results.

Grasses are planted on four inches of native soil over an impermeable plastic barrier to simulate the 4-
inch topsoil requirement in the SAWS ordinance. This barrier slopes to drains to remove saturated wa-
ter flow. Grasses are also planted on the native soil without restriction to rooting to represent drought
survival on unrestricted soil depth.The 25 grasses were established from washed sod to minimize dif-
ferences resulting from the soil on the sod. Grasses established well in a warmer than normal 2005-06
winter. The establishment period prior to beginning the imposed drought was 10.25 months.

The drought simulator ensures a 60-day drought for 25 grasses on two soil profiles. A 60-day irrigated
drought recovery period followed the 60-day drought.The research plots were well established at the
beginning of the study. Data was collected weekly for turfgrass quality, density, leaf firing due to mois-
ture stress, color as percent green turf cover.

Data was taken that was in addition to that of the original research protocol. The 23-day delay in be-
ginning the drought pushed the end of the recovery period to late November. Therefore the additional
data will not be presented at this time.Additional data included:

l. Core plug samples (4.25 inch diameter) were removed from the plots 0, 20, 40, and 60
days into the drought and brought back to College Station to evaluate re-growth
capabilities.

2. Digital images taken for each plot and analyzed using a SigmaScan Pro macro named
"Turf Analysis". This relatively new technology is capable of batch analyzing turf images.
These data were collected for both the drought and the recovery periods.

3. Air temperatures taken immediately above the individual grasses during drought.

Research Plot Management

Establishment Period: The research site was fertilized according to soil test results in Fall 2005.
Additional nitrogen applications were made in the spring and early summer 2006. Fungicides were ap-
plied preventatively for Brown Patch and Take-All Root Rot in Fall 2005 and spring 2006.The plots were
mowed at 2.25 inches weekly as needed. Irrigation was applied to prevent excess moisture stress and
enhance establishment.The four-inch plots were therefore irrigated more frequently as indicated by
more frequent periodic wilting than those plots on native soil without restriction to rooting. Irrigation
during the recovery was applied so water was not a limiting factor in turfgrass recovery from the 60-
day drought treatment.
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Drought Period: Plots were mowed up until the fifth week of the drought when mowing was
stopped, to prevent unnecessary stress, due to little or extremely slow growth.The drought simulator

appeared to be operational when the infrequent rainfall occurred.

Recovery Period: The research site was irrigated so water availability was not to be a limiting fac-
tor in turfgrass recovery.The site was fertilized twice during recovery with a total of 1.5 LBS of actual
nitrogen per 1000 sq. ft. Mowing was begun at the start of the study at a height of 2.75 inches.The
mowing height was reduced to 2.25 inches two weeks into the recovery period. Lowering the mowing
height caused scalping the bermudagrass cultivars and this is reflected in recovery ground cover ratings
(Figure 10a).

Data Collection: Data was taken, for the most part, weekly by D. Chalmers and K. Steinke.
Chalmers and Steinke collected data together all but three dates during the 120 days of the drought
and recovery periods, where Chalmers went to the site alone two times and Steinke once.This is men-
tioned to verify that methods for data observations were according to turf protocol standards wit-

nessed repeatedly and with consensus.

Weather Conditions - Drought and Recovery

Drought period: Potential evapotranspiration (PET) totaled 13.61 inches during the drought period. If
the PET was characterized every 20 days the PET for days 1-20,21-40 and 41-60 was 5.03,5.14 and
3.34 inches, respectively. Average high daily temperatures for days 1-20,21-40 and 41-60 were 95.5,97.9
and 89.1 degrees F respectively. PET for the drought period is seen in Figure | while Figure 2 displays
maximum and minimum temperatures during the drought. Figure 3 graphs PET during the recovery pe-
riod while Figure 4 graphs maximum and minimum temperatures during the 60-day recovery.

Figure I. PET during the 60-day drought.
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Figure 2. The daily maximum and minimum temperatures during drought.
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Figure 3. PET during the 60-day drought recovery.
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Figure 4. Maximum and minimum temperatures during drought recovery.
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Figure 4 (above) shows how the minimum temperatures dropped below 60 degrees F in the latter half
of the recovery period. In fact 22 days had minimum temperatures below 60 degrees with |3 of those
days having minimum temperatures near 50 degrees or below. Hence, the 23-day delay in beginning the
drought, waiting for the drought simulator to become operational, may have resulted in somewhat de-
creased turf recovery vigor due to chilling night temperatures.

Photo caption: June 29, 2006.Turf-
grass Producers of Texas Field Day at
the SAWS research site. Calvin Finch

(left) from SAWS, John Cosper (cen-
ter) from Turfgrass Producers of
Texas and David Chalmers (right)
State Turfgrass Extension Specialist -
Texas Cooperative Extension were
on hand to discuss the study with
more than 40 producers .

Soil Moisture Content With Soil Depth During Drought

The following four charts display the percent soil moisture on Raleigh St. Augustinegrass, Tifway 419

bermudagrass, Palisades zoysiagrass and 609 buffalograss at four soil depths (0 to 4,4 to 8,8 to 12 and
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12 to 18 inches). These samples were taken from the field plots after 0, 20, 40, and 60 days of drought.
These data are for observation only yet verify soil moisture with depth during the duration of the
drought.
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Turfgrass Quality During Drought and Recovery

Quality is based on 9 being best and | being poorest.A rating of 6 or above is generally

considered acceptable. A quality rating value of 9 is reserved for a perfect or ideal grass, but it

also can reflect an absolutely outstanding treatment plot. Quality ratings will vary based on turfgrass
species, intensity of management and time of year. Quality ratings are relative within species but not
among species. Quality ratings are not based on color alone, but on a combination of color, density, uni-
formity, texture, and disease or environmental stress (Morris & Shearman).

Since this study is about grass drought survival and recovery, there should be great caution in the use of

quality data for comparisons between grasses. This is especially important in when considering that all
grasses were managed in a way to best gauge drought persistence and recovery.
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best) for species and cultivars all species on native soil depth during

Table 1. Turfgrass quality (1-9

the drought. Data in columns followed by the same letter are not significantly different at the 0.05 level.

Note:Table heading includes the date the data was taken followed below by the day into the drought (0 to 60).

oqe GZ'e

P00t
POO’L
POO’L
POO’L
POO’L
poGeL
POO’L
POO’L
PO0’L

poGci
poo’L
poGeL
pPoge G/°¢
Poq G/l
poGeL
po0G°L

poge 00°¢
poge G/°¢
e GCY
po0’L
poge GZ'¢
Poge 00°€
poge GZ'¢
qe g/¢
1]
90/S1/6

poge 0G'€

200}
900}
900}
900}
900}
200}
200}
200}
200}

9p GZ'l
2001

9p 62’
9podq G¢'¢
9pd 0G°L
9p GZ'l
9p3 0971

poge 0G°¢
oqe g€
qe GZ'v
2001
9pdq 0G°¢
qe 00'v
9pdq GL¢
B GZ'S

Ly
90/./6

oqe G2

3400}
3400}
34001
$400°L
3400}
FeTA
3400}
3400}
3400}

}6c’l
16c’l
PP Gl
9pd GL°¢
ep Gee
#0971
$¥p 00°¢

oge 00°9
oqe gL'y
qe G¢'9
400°L
P99 00V
Qe 0G°G
P99 00V
BG/9

ov
90/1€/8

qe gl'g

6gzlL
6gzL
6gzl
ByGsL
61002
61002
6gzL
Be gz'e
6001

Bye Gz'2
Bye gz'2
Biep 00°¢
18p2q 00t
Bjep 00°¢
Bjep 052
Byepo Gz'¢

qe 009
qe G/’
qe 009

Biep 00°¢

8poq 0S¥

oge 05°G

poge G/'v

200°.

€e
90/¥¢/8

e G29

200¢

9p 00°€
9¢6c¢
9poge 00'v
9p2 0G°€
9pdq GL'€
9pdq GL'€
9pd 0G°¢
9p 00°€

9poq G/L°€
|9poqge GZ'y
9poqe GZ'v
oqe G/°g
9poqe GZ'v
9pdq GL'¢
poge 6.y

qe 009
qe 009
oqe g/1'g
9p 00°€
poge GZ'g
oge 0G°G
poge G/'y
qe 009

LC
90/81/8

99e 009

904°¢

9p 0G°€
9G/¢C
9pdq 00V
9p 0G°€
9pd GL'€
|9poqge G/L'y
9p 0G°€
9pd G/L'€

9poq GZ'v
9poQge 0G' ¥
|9poqge Gy
qe 629
|9poqge G’y
|9poqge G/'v
pPoge 0G°9

poqe G/°G
ge Gz'9
poge G/°G
9p2q 00V
BG/9

9qe 009
|9poqge G/'y
99e 009

0¢
90/11/8

qe gc9

29 09V
oqe gL'y
2GCY
oqe G/°g
oqe 0G°G
9qe 009
oqe G/°g
oqe GZ'g
oqe GZ'g

oqe g/'g
9de 009
qe GZ'9
qe gc9
9ge 009
oqe 0G°9
099

qe G¢'9
oqe g/'g
9de 009
oqe g/'g
oqe G/°g
oqe GZ'g
oqe gL'y
oqe gL'y

90/¥/8

qe 059

qe 099
qe GZ'9
qe GZ'9
e 00.
qe G/'9
002
qe 099
002
qe 099

qe GZ'9
ge 0G°9
qe Gz9
qe 099
qe g.'9

002
qe 099

qe GZ'9
ge 069
ge 0G°9
qe G¢'9
qe 009
qe 009

q09°9

q09°§

90/8¢/.

609
sselbojeyng

0.loz
uosz

A
sapesiied
nuwep
aldw3
plelawz
olol I3
Ja1|eae)
sselbeishoz
allyddesg
ybiejey
onauwed
wejelo|4
Jewag
uowwo) vs
apeysLiswy
sselbaunsnbny 1S
6L Aemji|
podgyil

unj xa|
Jalwald
dX3 sswloH

INO
epnwiag uowwo)

uoneigsle)
sselbepnwliag

December 2006 - Progress Report to San Antonio Water System and Turfgrass Producers of Texas - page 8



best) for species and cultivars on native soil depth during the recovery

Note:Table heading includes the date the data was taken followed below by the day into the recovery period (61 to 120).

day 61-120). Data in columns followed by the same letter are not significantly different at the 0.05

Table 2.Turfgrass quality (1-9
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Figure 5. Turfgrass quality for all species, comparing native soil depth with four-inch soil depth. Grasses
planted on the four-inch soil profile did not recover from the 60-day drought.
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Figure 6a. Turfgrass Quality graphed for buffalograss and bermudagrass cultivars prior to, during
drought and during the recovery periods. Data reference is Tables | and 2.
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Figure 6b. Turfgrass Quality graphed for St. Augustinegrass cultivars prior to, during drought and dur-
ing the recovery periods. Data reference is Tables | and 2.
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Figure 6c. Turfgrass Quality graphed for zoysiagrass cultivars prior to, during drought and during the
recovery periods. Data reference is Tables | and 2.
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Color Ratings

Color retention ratings are a measure of overall plot color.The scale used is | to 9 scale with | being

straw brown and 9 being dark green. (Morris & Shearman).

best) for species and cultivars on native soil depth during the drought.

Table 3. Turfgrass color (1-9

Data in columns followed by the same letter are not significantly different at the 0.05 level. Note: Table

heading includes the date the data was taken followed below by the day into the drought (0 to 60).
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