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Abstract

Turfgrasses play a very important role in enhancing quality of life in modern urban living. Water quantity is the most important
challenge worldwide in establishing and maintaining quality turf. The present study was aimed to test the performance of three warm
season turfgrasses under four water levels for plantation in arid zones. Pits (48) measuring 1m length x Im width x 0.6 m depch were planted
with four replications of Common Bermuda grass (Cynodon dactylon), Tifway Bermuda grass (Cynodon dactylon x transvaalensis) and
Scashore Paspalum grass (Paspalum vaginatum) in complete randomized design (CRD). Irrigation was done daily with 15 1/plot during
the firsc 4 weeks (establishment period) and four irrigacion levels (5, 10, and 15, 20 I/lot) were maintained in the following 8 wecks
(treatment period). Physical parameters (canopy temperatures, ambient temperature, leaf area, shoot production and relative water
content) were measured once in two week as well as the visual quality (shoot color, shoot density and shoot uniformity) was assessed,
however, chlorophyll analysis was done in the end of the study. It was found that temperature has significant effect on performance of
turfgrasses. Canopy temperature was higher than ambient temperature in the three turfgrasses but it has different level in each variety.
Five liter of water per day per square meter gave acceptable turf quality when ambient temperature ranged from 20 to 33°C. Scashore

paspalum performed best followed by Tifway Bermuda grass and common Bermuda grass respectively.
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Introduction

In modern urban living, turfgrasses play significant role
in enhancing quality of life. They have aesthetic, economic
and functional values. The turfgrass industry is considered
to be a billion dollars industry which has an impact on the
environment as well. A lush green turfis a dream for every
green keeper. Establishing and maintaining quality turf
requires ensured supply of quality irrigation water which
is the most important challenge worldwide. Turfgrasses
are among the most important plant groups that ae used
extensively in the landscape of new cities, coastal resorts
and touristic villages. Most of these communities are built
in desert areas where irrigation depends primarily on rela-
tively saline water from wells or desalination units (Sakr,
2009).

Drought is the condition resulting from dry weather,
capable of damaging plant by shortening the supply of wa-
ter as in the arid zone. That shortage in water supply causes
water stress to plant. Turf growth and development is af-
fected by water stress as observed in different ways and the
most important effect can be seen on the cell division and
growth (Mckersie and Leshem, 1994), phytohormones
(Drolet et al., 1986; Smirnoff and Cumbes, 1989) stomata
opening and gas exchange (Turner ez 4l., 1978) and pho-
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tosynthesis (Bjorkman and Powles, 1984; Chaves, 1991;
Cornic and Briantais, 1991; Lawlor, 1995). Some types of
turfgrasses have the ability to avoid tissue-damage while
growing in a water stress environment. This avoidance may
be due to the increased root depth and root water uptake
properties. On the other hand, reduction in the evapo-
transpiration through reduced leaf surface area, stomata
closure and leaf surface properties such as epidermal hair
and wax are foliage adaptations. The other mechanism by
which turfgrasses overcome the water stress is through the
ability of some varicties to endure low (more negative)
water potentials caused by water stress. Turfgrass water re-
quirements differ from species to species, zone to zone and
from season to season. Turfgrasses mostly fulfill their wa-
ter need from soil moisture, dew and rainfall. On the other
hand they lose most of it by evapotranspiration, especially
in the arid zone.

Oman (Latitude: 17°1’ 3 N, Longitude: 54°4’ S8 E) is
one of the arid zone areas which have unstable and low rain-
fall. According to the Ministry of Regional Municipalities,
Environment and Water Resources (MRME&WR) 2005,
the average annual precipitation is 100 mm where 80% of
it evaporates, 5% goes to the sea and only 15% is held in
the aquifer, whereas, 92% of the ground water is used for
irrigation in agriculture. The over pumping of ground wa-
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ter has increased the problem of water availability and all
that leads Oman to be one of the drought stressed areas.
The problem of the water supply (drought) is further oper-
ated by high temperature (heat).

Maintaining good quality turf in an arid region is a
difficult task and people are searching for turfgrass spe-
cies or cultivars that will perform well in harsh desert
environmental conditions. A dense turf could contribute
to environmental improvement through the reduction of
solar radiation intensity associated with the sunny climate
of deserts. Availability of good quality irrigation water is
always a constraint in the arid regions and the water desali-
nation is an expensive alternative. In addition, due to the
increased pumping of saline water from the deep wells the
level of total salinity in the soils has increased (Al-Khali-
fah, 2004).

Salinity stress is among the major issues in agricul-
ture and turfgrass management, and almost nowhere the
plants/turfgrasses are immune to the adverse effects of sa-
linity. Hence, to find the most tolerant turfgrass species/
cultivars to salinity stress and their uses under such condi-
tions would probably be one of the most logical and ef-
fective solutions of the salinity stress problems (Pessarakli
and Kpoec, 2009).

Bermuda grass is the main turfgrass used in Oman. It is
popular grass as it is tough, require low maintenance and
can be cultivated in broad environmental ranges. On the
other hand Tifway hybrid Bermuda grass is also used in
Oman in high maintenance program site as it has more
dark green color and finer texture than the common Ber-
muda. Seashore Paspalum turfgrass is used by the golf
courses and sport field industries all around the world.
Duncan and Crorow (2000) reported that they found it
long time back in costal area of Dhofar. Moreover it can
be seen on some costal areas in Khasab (Musandam) and
Tiwi (Shargiya). Seashore paspalum turfgrasses have high
tolerance mechanisms to overcome wide range of stresses.
It has a slightly coarser texture than common Bermuda
grass (Duble, 1996).

Studies are being carried out regarding plant species/
crops and their water requirements in arid regions but lit-
tle has been studied to determine water use efficiency and
water requirements of turfgrasses. The aim of this study
was to test the performance of three warm season turf-
grasses under four water levels in arid region to establish
a baseline for water requirements of turfs and selection of
turfgrass according to water availability.

Materials and methods

The present research was conducted at Agriculture
Experiment Station of Sultan Qaboos University (SQU),
located at AL-khod, Muscat, Sultanate of Oman from De-
cember 2006 till March 2007. To determine the drought
tolerance in three types of turfgrasses, 48 pits measuring
1m length x 1m width x 0.6 m depth were made by remov-
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ing the site soil and replacing it with common agriculture
soil mixed with 0.33 m? peat moss per Plot (Fig. 1).

moss

Fig. 2. Sods of turfgrasses planted in thec respective pit/ itch

Before refilling, black plastic sheets with small holes at
the bottom were placed in the pits to ensure that the wa-
ter applied to each plot did not leak to the adjacent plot.
Finally raking and leveling was done before planting. The
plots were flooded with water prior to planting. Sods of
same size of pit (1m?) each grass was planted in respective
pits (Fig. 2).

Three warm season turfgrasses were used in this experi-
ment ie., common Bermuda grass (Cynodon dactylon),
Tifway Bermuda grass (Cynodon dactylon x transvaalen-
sis) and Seashore Paspalum grass (Paspalum vaginatum).
Tifway Bermuda grass and Seashore Paspalum grass were
imported from United Arab Emirates, while the source of
the third one was Barkah, Oman.

The experiment was laid out in complete randomized
design (CRD) with three varieties, four treatments and
four replications. The experiment lasted for 12 weeks in
which establishment period was 4 weeks while treatment
period comprised rest of the 8 weeks. All experimental pits
were irrigated daily with 15 1/pit. When sods were estab-
lished during the establishment period (December 2006
to January 2007), four irrigation levels were applied to the
there pits during treatment period (Tab. 1). Treatment pe-
riod continued for 8 weeks (January 2007 to March 2007)
during which data were collected. Irrigation was done
manually using 5 and 10 [ irrigation cane at 7 am daily
sticking to the water quantities.
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Tab. 1. Irrigation treatment levels

T Irrigation
feament Frequency Quantity (I/m?)
Tl Daily 20
T2 Daily 15
T3 Daily 10
T4 Daily 5

During the experiment, canopy temperature and am-
bient temperature were recorded on daily basis. Whereas
leaf area, shoot fresh weight, shoot dry weight, rela-
tive water content, shoot color, shoot density and shoot
uniformity data were collected once in every two weeks
(fortnightly), i.e Week zero (W), Week two (W), Week
four (W,), Week six (W) and Week eight (W,) as plant
were allowed to establish their shoot after every clipping
as mowing was done once in two week (Carrow, 1996).
Shoot color, shoot density and shoot uniformity was mea-
sured by ten researchers. At the end of the experiment
chlorophyll contents were also determined. Leaf area was
measured by CI-202 Portable Area Meter manufactured
by CID Inc USA (Fig. 3).

- i
ortable area meter (CID, Inc USA)

Fig. 3. CI-202 P

The data were collected once in two weeks starting
from week zero until week eight (Earl and Davis, 2003).

One week prior to the first treatment, every pit was
clipped manually to a height of 2.5 cm. On W 30 cm® of
cach plot was clipped and weighed for shoot fresh weight
(SFW). The clipped leaves were dried for 24 hours at 85°C
and shoot dry weight (SDW) was recorded. The process
was repeated fortnightly at W,, W, W and W (Lee ez al.,
2004). In the end of experiment total shoot fresh weight
(TSFW) production as well as total shoot dry weight
(TSDW) were calculated (Huang ez al., 1997).

Based on data collected from shoot production dur-
ing the treatment period the relative water content of each
treatment was derived using equation:

RWC = SFW-SDW/ADWx100

Note: (RWC) Relative Water Content, (SFW) Shoot
Fresh Weight, (SDW) Shoot Dry Weight.

Chlorophyll contents of the three turfgrasses were ana-
lyzed by ether extraction method.

During the treatment period, canopy temperatures
(CT) of the grasses were measured daily at 11 am (Liang
and Zhang, 2000) using an infrared thermometer. The
daily ambient temperature (AT), rainfall (RF), evapo-
transpiration (ET) and relative humidity (RH) readings
were taken from the weather station at AES.

Three turfgrass assessment parameters were used vi-
sually in this research work including shoot color, shoot
density and shoot uniformity (Waddington ez al., 1992;
Duble, 1996). All of the three parameters were assessed
visually on the first day of W, W, W, W and W at 8
am. Shoot color was assessed on 6 scale assessment as Dark
Green (DG), Green (G), Light green (LG), Yellow Green
(YG), Yellow (Y) and Straw(S). Whereas shoot density
was graded on three grades as Highly Dense (HD), Dense
(D) and Less Dense (LD). On the other hand, shoot uni-
formity was evaluated as Uniform (U) and Not Uniform
(NU).

Data obtained from the experiment were analyzed by
NCSS (Number Cruncher Statistical System) 2007 ver-
sion. Repeated measure analysis was applied to the physi-
cal data (SFW, SDW, RWC, LA, CT, Ca, Cb and TC).
Whereas chi-square was applied for the visual quality pa-
rameters (SC, SD and SU). The model for the repeated
measure was:

Equation Repeated Measures Univarite model:

Xijkm=p+Vi+¥YK(i)+tj+ Vtij+ ¥ jK (i) +em(ijk)

u: Grand mean

Vi: Effect of treatment on response variable

YK(i): Subject effect nested within treatment

tj: Time effect

Vitij: Treatment x Time interaction

YtjK(i): Subject x Time interaction

e: Error term

m: a dummy subscript — indicates error is nested with-
in individual observation.

Results and discussion

Data pertaining to physical parameters showed signifi-
cant differences between three varieties. Furthermore, age
(in weeks) has an effect on obtained results. Tab. 2 shows
the mean square of shoot fresh weight (SFW); shoot dry
weight (SDW), relative water content (RWC) and leaf
area (LA) as well as the significant terms. Tab. 3 indicates
mean square of chlorophyll a (Ca), chlorophyll b (Cb) and
total chlorophyll (TC). Tab. 4 ANOVA table of canopy
temperature (CT).

Referring to the early studies (Turgeon, 1991; Carrow,
1996; Duble, 1996) it was found that leaf area can be used
as an important tool in the aspect of testing the perfor-
mance of turf grasses under different irrigation treatments
which gave a clear picture of the reaction of the three turf
grasses used in this study to the four irrigation treatment
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Tab. 2. Mean square of SEW, SDW, RWC and LA

Mean Square
Source term DF  Shoot  Shoot Relative
Leaf
fresh dry  water
. . area
weight  weight content
Varieties (V) 2 177.1114° 21.662* 02305 13.8024"
Treatment (T) 3 720694 3.7187° 0.0058 0.1383
Varieties x 6 1109839° 4.1227° 00087  0.0257*
Treatment
Week (W) 4 2795585° 59.946° 02674° 0.1711°
Varieties x Time 8 367009 24959  0.0122°  0.1109*
Treatmentx Time 12 11.7910 05374  0.0034 0.0182
Variedesx o4 197082 08040 00027 0.0251
Treatment x Time
*Term significant at alpha = 0.05
Tab. 3. Mean square of Ca, Cb and Tc
Mean Square
Source term Chlorophyll Chlorophyll Total
a b Chlorophyll
Varieties (V) 1.2939E-06°  1.6139E-06 3.0920
Treatment (T)  9.0769E-08  1.2713E-06 0.9292
VT 6.4618E-07 1.1451E-06 2.8643
*Term significant at alpha = 0.05
Tab. 4. ANOVA table of CT
Source DE Sum of Mean F-Ratio Pro P
Term Squares  Square Level
A:V (Variety) 2 2268783 1134392 32.35 0.000000*
BT 33614052 1204684 034 0793895
(Treatment)
AB 6 9308559  1.551427 0.44 0.849398
C:WwW (Timc) 3 3074.229 1024.743 29220  0.000000*
AC 6 2346637 3911061 1.12 0.356367
BC 9 9598104  1.066456 0.30 0.972500
ABC 18 51.63721  2.868734 0.82 0.676816
S 144 505.0087  3.507005
Total
(Adjusced) 191  3903.74
Tortal 192

*“Term significant at alpha = 0.05

applied during this study. Leaf areas of the three varieties
were found to be significantly different from each other
whereas seashore produced maximum leaf area (Fig. 4).
That is supported by the earlier studies by Turgeon (1991),
Waddington ez al. (1992) and Duble (1996). The effect
of temperature on turf growth which was discussed by
Beard (1973) and Duble (1996) was supported by the re-
sult of the interaction found between variety and week as
the P-value (0.0083) was highly significant (Fig. 5), along
with the significant change in leaf area during the period
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of the study (p-value =0.0031, when alpha = 0.05) (Fig.
6). Common Bermuda grass and Seashore Paspalum have
interaction between the treatment and leaf area (Fig. 7).
Applying Tukey Kramer multiple comparison tests, the re-
sults in Tab. 5 indicates that Seashore Paspalum grass had
the biggest leaf area among the three turf grass used in this
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Tab. 5. Tukey Kramer multiple comparison test for V.and W vs. SEW, SDW, RWC, LA, CT, Ca
SFW SDW RWC LA CT Ca
5 4
2 og 2 g = =S (= g & = & s = & s
i2iE § ZFE G ¢ EEgEE 88 E BEEE R ¢
GO0 = Z2 50 =42 0O = 42O =42 3 0 = 42 o = Z
1 1 8.41 a 3 203 a 1 067 a 2 022 a 3 4062 a 2 0.001 a
V 2 3 80 1006 ab 1 80 220 a 2 80 068 a 1 80 040 2 64 4106 a 3 16 0.001 ab
3 2 1138 b 2 300 b 3 77 b 3 101 ¢ 1 4311 b 1 0.002 b
1 4 395 a 4 137 a 4 063 a 8 048 a 2 3546 a
2 2 537 ab 2 179 ab 2 064 a 2 049 a 4 4181 b
W 3 0 48 711 b 0 48 207 bc 0 48 070 b 6 48 055 ab 6 48 4245 b
4 8 1042 ¢ 8 256 ¢ 8 074 ¢ 0 059 ab 8 46.66 ¢
S 6 2290 d 6 425 6 081 d 4 062 b *

*Data not taken at week zero
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Fig. 8. Means of shoot fresh weight (SFW) vs. variety
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Fig. 11. Means of shoot dry weight vs. week

study (1.01cm), followed by common Bermuda grass (0.40
cm) and Tifway Bermuda grass (0.22 cm) respectively.

The three varieties used in this study had different
shoot fresh weight production as a result of genetic differ-
ence between the three varieties used in the study as well as
the respond of each variety to the irrigation level applied
to them during the study. On the other hand weck had
highly significant effect on the production of shoot fresh
weight but it was not affected significantly by water treat-
ment levels as P-value was greater than alpha 0.05. This
reflects that the three varieties did not have water stress on
shoot fresh weight (Boyer, 1982; Yancey ez al., 1982; Li
and Chen, 2000; Pantuwan ez 4/., 2002).

In case of shoot dry weight, irrigation levels had a sig-
nificant effect beside the other two factors i.c., time and
varieties, with P-vale of 0.0442 compared to significant
term alpha (0.05). Also there is significant interaction be-
tween varieties and irrigation treatment. Fig. 8 and Fig. 9
shows the mean of shoot dry weight vs. different varieties
and shoot dry weight vs. week respectively. However, the
shoot dry weight was linked positively to ambient temper-
ature as we can see that the production of dry mater was
increased similar to the increase in the ambient tempera-
ture in the last four weeks.

Applying regression test to the cumulative shoot pro-
duction which gives the production curve presented in
Fig. 10 that shows the different production levels of the
three varieties under each irrigation treatment. It indicates
the role of ambient temperature on the growth and clip-
ping production of turfgrasses as there was difference be-
tween the ambient temperature in the first four weeks (av-
erage 25.85°C) and the last four weeks (average 27.81°C)
of the study duration. Correspondingly there was slight
increase in fresh shoot production in the first four weeks
which increases considerably between the fourth and sev-
enth weeks. In general shoot fresh production was ranged
between 6 g/0.03 m* and 25 g/0.03 m* in the carlier four
weeks in which all the curves of the three varieties under
the water treatment were gathered. On contrast in the
later four week of the experiment the curves spread up and
the range of production was between 10 g/0.03 m? and 70
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Tab. 6. Shoot fresh weight cumulative production curve best - fit values
VITlI VIT2 VIT3 VIT4 V2T1 V2T2 V2T3 V2T4 V3T1 V3T2 V313 V3T4
TOP 3152 3840 32.83 73.12 58.80 57.66 54.24 62.52 58.48 49.39 57.56 46.39
LOGEC50 522 5.20 5.18 5.46 5.27 5.19 5.33 491 5.26 5.35 5.33 5.30
HILLSLOPE  0.50 0.68 0.46 0.45 051 0.56 0.60 0.56 0.44 0.47 0.45 0.44
EC50 165674 160098 151772 286349 187948 154771 214539 81087 179770 222286 212518 199929
R* 0.99 1.00 0.99 0.99 0.99 0.99 1.00 0.99 0.99 0.99 0.99 1.00
Syx 2.18 1.65 271 4.90 3.98 3.83 252 5.20 3.39 373 2.96 216
350000 6 ferent varieties have different conditions of production
jeseol i ztﬁgfggE under deferent irrigation treatments (Fig. 11 and Tab. 6).
g T L3 | coEcs Similar to the cumulative fresh shoot production, the
100000 + - 2 Re cumulative dry matter production curves were close to
S O 0 0 e i each other at the beginning of the study but became wider

VITIVIT2VIT3VITAV2TIV2T2V2T3V2T4V3TIV3TV3T3V3T4
Week

Fig. 12. Cumulative production curve for shoot fresh weight
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Fig. 15. Means of relative water content (RWC) vs. interaction
between variety and week

g/ 0.03m> But the higher change was between the fourth
and seventh week which supports Beards (1973) that dif-

with the passage of time. But the dry matter production
was increasing gradually since the second wecek of treat-
ment until the end of the study. Fig. 12 and Tab. 4 shows
the accumulative dry matter production of the different
varieties under different water treatments.

Applying Tukey Kramer multiple tests for the varieties
and time (Tab. 5) it can be seen that Tifway Bermuda grass
produced the highest shoot fresh weight and shoot dry
weight. Whereas, seashore paspalum grass had intermedi-
ate shoot fresh weight production and lowest shoot dry
weight production. On the other hand common Bermuda
grass had the lowest shoot fresh weight production.

Relative water contents of the three turfgrass varieties
used in this study had highly significant difference and
changed during the period of the experiment (Fig. 13). But
there was no interaction between the factors except the
interaction between the relative water content and week
(Fig. 14). Fig. 15 shows means of relative water content
vs. Interaction between variety and week. As we increase
the amount of water applied there was no change in the
relative water content which supported the idea that the
consumption generally increases with soil water availabil-
ity (Mantell, 1966; Ekern, 1966; Marsh ez al., 1980; Brian
etal., 1981).

Tukey Kramer multiple comparison test result showed
that relative water contents of seashore paspalum were
highest among the three varieties followed by the Tifway
Bermuda and Common Bermuda grass. But in the case of
canopy temperature the scenario was changed, the high-
est canopy temperature was recorded for the Common
Bermuda grass followed by Tifway Bermuda and seashore
paspalum (Tab. 6).

Among the different chlorophyll content calculated
in this study there was significant difference between the
chlorophyll a content of the different varieties. Whereas,
chlorophyll b and total chlorophyll contents, did not pres-
ent significant differences which seems that there was no
water stress on the grasses (Price and Henrdy, 1989; Malan
et al., 1990; Bowler ez al., 1992; Smirnoff, 1993; 1995).
Tab. 4 shows the mean square of chlorophyll a, chlorophyll
b and total chlorophyll. Comparing the literature which
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Tab. 7. Shoot dry weight cumulative production curve best-fit values

VIT1 VIT2 VIT3 VIT4 V2T1 V2T2 V2T3 V2T4 V3T1 V3T2 V3T3 V3T4
BOTTOM  0.3657 1.824  -0.888 1 2.836 2.583 3.288 3.113 1.642 1.138 2.15 1.349
TOP 11.55 10.32 14.09 23.14 18.58 16.57 15.01 17.61 12.94 11.34 13.05 11.05
LOGEC50 5.634 5.117 5.72 6.137 5.607 5.149 5.262 4.636 5.47 5.464 5.423 5.532
HILLSLOPE 0.1934 04189 0.1375 0.1973 02412 0.3255  0.3516 0.2853 0.2448 0.2573 0.261 0.2706
EC50 430712 130999 524697 137E+06 404377 140971 182721 43234 294901 290854 265052 340400
R’ 09902  0.9921 09913 0.989 09881  0.9902  0.9931 0.9874 0.9937 0.9907 0.9953 09948
Syx 0.6064 0.6253 0.6033 1.228 1.076 1.045 0.7494 1.188 0.569 0.6464 04952 04672
Tab. 8. Chi Square test for visual quality parameter
Factor SC SD SU
Chi-Square  Df P Significance  Chi-Square ~ Df P Significance  Chi-Square ~ Df P Significance
W 289 16 0.0245 * 39.49 8 0.0001 o 5.878 4 0.2085 ns
A% 182.7 8 0.0001 o 95.45 4 0.0001 e 113.7 2 0.0001 e
T 19.19 12 0.0839 ns 139 6 0.03 * 6.11 3 0.11 ns

*

[, significant ac 0.05 and 0.001 probability levels respectively

ns, not significant

describes the three varieties used in this study we can see
that there is difference in the sharpness of the shoot color
among them which is supported by the obtained result of
Chlorophyll a.

From Tukey Kramer multiple comparison test (‘Tab. 5)
Chlorophyll a contents were higher in seashore paspalum
grass followed by Tifway Bermuda grass while the lower
Chlorophyll a contents were observed in Common Ber-
muda grass.

During the study the ambient temperature ranged be-
tween 21.70°C and 33.70°C which fall in the optimum
ranges of warm scason turf grasses (27-35°C) (Youngner
et al., 1981; Beard, 1973). The maximum day temperature
(33.70°C) was in week 8 and the minimum day tempera-
ture (21.70°C) was in week 2. Although there was grad-
ual increase in the minimum day temperature during the
study time, there was an increase of 13°C in the maximum
day temperature between week 8 and the earlier weeks in
which the maximum day temperature remains consistent.
On average the ambient temperature during the experi-
ment was 26.5°C in the first four weeks and increased by
1°C in the other four weeks.

The results obtained from this study supported the
facts that canopy temperature was different between dif-
ferent grass species and it related positively to ambient
temperature and was 2°C lower than ambient temperature
(Duff and Beard, 1966). Although there was no interac-
tion between the variety, time and water treatment but
varieties had high difference in their canopy temperature
and it varied considerably as time changed in which am-
bient temperature also changed (Tab. 6). Supporting the
previous indication of the early discussed parameter that
illustrated that there is no water stress on the three varieties
because of the different irrigation treatments used, canopy
temperature did not affect significantly by the treatment
levels which indicate that all grasses do not have water

stress under the four treatment levels which was stated by
carly studies.

Chi square test is applied on data of visual quality
parameters. Shoot color (SC), Shoot Density (SD) and
Shoot Uniformity. Tab. 8 shows a summary of chi square
test result of visual quality parameter in which varieties
have highly significant difference in all of the three param-
cters whereas water treatment does not have any significant
effect except on shoot density. However time has highly
significant effect in the case of shoot density and shoots
color but no significant effect on shoot uniformity.

Conclusions

Seashore paspalum has a coarser texture among the
three varieties whereas Tifway is the finest. Also Tifway
had higher shoot production compared to the other two.
Paspalum leaf was 2.5 times larger than the Common Ber-
muda grass leaf, but they had similar shoot fresh and dry
weight production. Common Bermuda and Tifway Ber-
muda have lower relative water content. Temperature has
significant effect on performance of turfgrasses. Canopy
temperature was higher than ambient temperature in the
three turfgrasses but it had different level in each variety.
In general, Paspalum canopy temperature was two degree
higher than the others. Seashore paspalum, Tifway and
Common Bermuda grasses can be managed well in arid
zones. Five liter of water per day per square meter gave ac-
ceptable turf quality when ambient temperature ranged
from 20 to 33°C.

The performance of the three varieties and their re-
sponse under the different treatment levels was acceptable.
Seashore paspalum performed best followed by Tifway
Bermuda grass and common Bermuda grass respectively.
Longer experiment duration with more factors and more
sophisticated testing instruments will give more reliable
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data. Also, testing the performance of these turfgrasses un-
der different stress types and levels will clear the picture of
which variety can be used all over the country. Including
the wild variety of turfgrasses which are found in different
places could be a very useful tool to find highly tolerant
turfgrasses for the arid regions.
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