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Table 1- Overview of the design

N W2(75 %)

Replications
1 Asterix
Talladega
2 Asterix
Talladega
3 Talladega
Asterix

Sl gyl
Irrigation treatments
W3(50 %) W1(100 %)
Talladega Talladega
Asterix Asterix
Asterix Talladega
Talladega Asterix
Asterix Talladega
Talladega Asterix
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Table 2- Soil characteristics

Sl S Olaswin
Amount Soil characteristics
36.54 02 h2)”
' Sand Percentage
35.64 oo 202
Silt Percentage
27.82 o hep
Clay Percentage
. . -3
1.29 ©plbs ogase p > (g cm )
Bulk density
0.297 o=hi bbb (g/g)
Field capacity((FC)

Sl T rlond (6B S509-T Jgs>
Table 3- Chemical properties of irrigation water

EC pH K Na Mg CL Ca S04 HCOs
(dsmh meq L
0.55 7 0.05 1.2 2.1 2.1 1.15 1 1.5
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Table 4- Interaction between mean effect of dryness stress and Festoka grass variety
oo &9
Variety of grass
ASTERIX TALLADEGA oSl
Relative leaf water content(Percentage)

Sl 5B Jlowd
Irrigation treatments

100% (W1) 55.25 53.25° 54.25 A
75% (W2) 68.16 2 60.5° 64.33 A
50% (W3) 45.85 ® 4423 ® 45.04 A
<l g o
Water productivity
100% (W1) 552 4342 4.94 A
75% (W2) 5.342 453 % 4,934
50% (W3) 5.94 2 4,95 5.44 A

Joljay Ve gl cuas
Appearance quality of the first 10 days

100% (W1) 62 5.66° 5.83 A
75% (W2) 6.1° 5.852 5.97 A
50% (W3) 6.332 6.1° 624

p92ies Ve b curs
Appearance quality of the second 10 days

100% (W1) 78 78 7A
75% (W2) ge g2 gA
50% (W3) 62 62 62

(395 2 s Slo) gl 59, Ve 4y ooy
Growth rate of the first 10 days (cm/day)

100% (W1) 0.83¢ 0.63° 0.734
75% (W2) 1162 0.93° 1.04 4
50% (W3) 0.74 2 05° 0.62 A

(355 2 7o (5lo) o jo) Vo A3y C poo
Growth rate of the 10 second days (cm/day)

100% (W1) 0.867 0.65% 0.75
75% (W2) 1.46% 0.95b 1.28
50% (W3) 0.84b 0.5¢ 0.67A

(397 2 o L) pyws oy Vo A5y oy
Growth rate of the third 10 days (cm/day)

100% (W1) 0.8° 0.7 0.75~
75% (W2) 0.9t 0.66 0.78~
50% (W3) 0.56? 0.42 0.48~

)G gyl sine VST VD prhans 53 SIS ge] b e ylof Lo I aiil e S jiiie By gl & o pSila®
Means that have same letter are not statistically significant at 5% level of probability according to Duncan test.
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Table 5- Irrigation rate of each flowerpot

slo W3(50 %) W2(75 %) W1(100 %)
Month ()
(L)
o) 30 30 30
May
e 35 35 35
June
» 175 26 35
July
& 82.5 91 100
Summation
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Introduction: According to expantion of urbanization, it is necessary to create green space as the most
important environmental factor in moderate cities. However in recent decades, shortage of water resources is one
of the problems facing the expansion of green space especially grass type. Therefore, the application of
management methods such as deficit irrigation is very important. Development of green space requires sufficient
water supply and according to the climatic conditions of our country, finding alternative methods and resources
for effective irrigation and utilizing all available capacities is one of the main goals of municipalities and water
organizations.

Materials and Methods: This research was performed in a greenhouse with an area of 120 square meters
located in the college of Agriculture of Shiraz university with longitude 52°32’, latitude 29°36,1810 height
above sea level, and in flower pots with dimensions of 30 * 30*30 in order to investigate the effect of water
stress in the traditional irrigation method on morpho-physiological factors and water productivity in two variety
long grass. The research was in the form of split plots based on a random full canton with three replication and
three levels (%100 per) (w1), (%75 per) (w-), (%50 per)(ws) of water requirement. The grass used in this design
is Festuca, arundinacea Schreb with two variety named Asterix and Talladega which are considered as cold
grasses and has a root depth of 15-20 cm. The first 3 cm of sand (to create drain conditions) was placed in the
bottom of the flower pot, and then 24 ¢cm of soil was poured on it and compacted until it reached the required
density. On April 10, two variety of grass seeds were poured manually on the pots (10 grams of seeds per pot).
Then, 100 gr of rotten and screened animal dung was poured on the seeds in each flower pot and irrigated with a
hose by a traditional (manual) system. Early cultivation was done manually due to the application of more water
and the establishment of grass. In this way, every day for a week, two to three times irrigation and after the seeds
germinate (10 days after cultivation), once-daily irrigation and until the seeds germinate completely (20 days
after cultivation), the irrigation period was once between 7 until 15 days, and then water stress was imposed. The
first grass mowing was done after the grass was completely established (30 days after cultivation). Also, in order
to compensate for the shortage of nutrients in the soil after two months (July) 6 gr /m? of urea fertilizer (0.54 gr/
m? to each flower pot) was applied. The onset of stress was two months after cultivation (July 10), and the
duration of stress was 45 days. To determine the water requirement a separate flowerpot among the other
flowerpots was located, and provide the moisture to FC level. Every other day, the water lost by this flower pot
compared to the initial weight (FC), the same amount of water was given to the flowerpots with 20% more as for
the leaching requirement.

Results and Discussion: Analysis of experimental data was performed by SAS 9.4 statistical software, and
Duncan’s multiple range experiments at 5% level were used to compare the means, at the level of 5%
probability. Results and data analysis was investigated under water stress in two varieties.

Dryness stress and water use efficiency: Water productivity in both varieties of grass and in different
irrigation treatments did not change significantly at 95%. So decline in the amount of irrigation water has not
affected water productivity.

Interaction of dryness and grass quality: The results showed that water stress and the interaction of water
stress and grass variety on the appearance quality of grass were not significantly different at 95% and in the
second ten days of August, the appearance quality was more desirable than in the first half.

Interaction of dryness and relative leaf water content of leaf: The relative water content of the leaf was
weekly measured during the stress period. The results of comparing the mean relative water content (RWC) of
leaf under water stress in two types of Festuca grass showed that the effect of water stress interaction was
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significant in Asterix grass variety on the relative water content of leaf at 95% level. The relative water content
of the leaves is a good index of the water situation of the leaves, and its reduction in the leaves causes wilting
and reduces the freshness and appearance quality of the grass and reducing the relative water content of the leaf
has not affected the appearance quality of the grass.

Interaction of dryness and leaf growth rate: The leaf growth rate was measured during the stress period
(monthly) in three ten-day periods (August). The results of comparing the means showed that the effect of water
stress interaction and two variety of grasses on leaf growth rate was not significant during the first ten days. In
the second ten days, the effect of water stress was significant in both Asterix and Talladega grass and growth rate
in irrigation treatments of 75 and 50% (percentage) of full irrigation was significantly different from full
irrigation.

Conclusion: The results of this study showed that deficit irrigation could increase water use efficiency
without reducing the quality of green cover. With less water consumption (half full irrigation), the appearance
quality of the grass will be well maintained. The relative water content of the leaf decreased as dryness stress
progresses and causing changes in the cell membrane and thus increasing electrolyte permeation from the cell.
Considering that dryness stress has not reduced the appearance quality of the grass, reducing the relative water
content of the leaf has not affected the appearance quality of the grass. Generally, the growth rate in all three
decades was maximum in dryness stress 75% (percentage), which indicates the high photosynthesis of the plant
in this stress.
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