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Table 1. Water volume estimated for each round (Liter)
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October  September  August July June May April
Y40
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2016
van

87.75 88.20 87.75 90.00 79.20 18.00 9.45
2017
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Table 2. Analysis of variance the effect of different levels of irrigation on shoot growth, height, crown
diameter and succulence index

Sl (Sl
Dl s aslio
Mean square oy ol
ble jasls CU Y] Cu:,\ FEAWAR W 0 Sources of
KE .
Succulence index Crown diameter Height Shoot growth e variations
Y40 AW AR AW Y40 AW Y40 van DF
2016 2017 2016 2017 2016 2017 2016 2017
S sk
0.01m 0.08 s 1.15" 0.72 n* 1.42 s 0.72 s 0.82m 0.17 " 3 )
Block
Kok Kok ok Kok ok ok ok ok Ls)Ld“
8.82 2.31 126.60 130.15 126.50 55.22 26.13 32.77 3 N
Irrigation
olesla
0.16 0.04 1.69 3.03 0.84 0.59 0.98 0.88 9 '
Error a
"
1.12* 0.87" 1704.72"  23.11.01™ 971.10™ 1110.66™  413.12™ 582.41™ 6 s
Time
Ol x 5ol
0.77"* 0.47" 27.38" 20.47™ 56.04™ 12.38"™ 6.43" 7.71% 18

Timex Irrigation

TN SC P o == Il CJGMJJ Gl ome S jayns g xx
*, ** and ns are significant at 5% and 1% probability levels and non-significant, respectively.
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Continued table 2.
Sl o Sls
Mean square PR s gyl
hls asls CU St CUJJ\ FEAR IR " Sources of
Succulence index Crown diameter Height Shoot growth e variations
Y40 AACH Y40 'van Y40 'van Y40 1741 DF
2016 2017 2016 2017 2016 2017 2016 2017
Oy x Sl
0.07 0.07 1.79 1.21 0.60 0.29 0.43 0.42 18 .
Timex Block
oleilb
0.05 0.04 2.79 1.97 0.98 0.45 0.89 0.62 54 '
Error b
i .
9.09 257 21.79 14.65 23.13 12.10 25.61 16.50 G
CV (%)

\T"‘\'\) \YAO dudl.w L CLLU\;»—L.: J"“:’)J"Ls)bfd"}“" QL&)_}&)L:.»TJ:‘—V J)J}-

el (S)ls pme r.x;,.x.,;ﬁ\g,@du;}\clwﬁwb@m S S NS g *x *

*, ** and ns are significant at 5% and 1% probability levels and non-significant, respectively.

Table 3. Effect of irrigation and sampling time on shoot growth and height in 2016 and 2017.

(LS T 5L Aoss) (olal il T

Different level of irrigation (percentage of plant water requirement) L .
Y40 ¥4 ,
Month Trait
2016 2017
125%  100% 75% 50% 125% 100% 75% 50%
14.00? 13.75% 13752 12.50® 15.00% 15.752 1450  14.00° 2057
April
P ‘
8.75¢ 8.75¢ 9.50 ¢ 2.50¢f 12.75¢ 14752 11509 6.25¢f =32
May
REye —~
5000 5000 3500  0.75% 7.000 625 5750 2.5 7 Z %
June S G,
. % By
2.00f 1.75% 0.75¢ 0.00" 1.508h 2.25¢ 2.508 0.00! " %’ it
July = g_
. . . . n S .
0.008  0.00" 025 0.00h 0251 000 000 000 e g b
August ~
0.00" 000" 025"  0.00" 050" 000" 000" 000 SR
September
0.00" 0.00" 0.75¢ 0.00" 1.00 hi 0.001 0.001 0.001 7€
October

I ol e Gl STls (glasls Lo O30 3l eslizad b s g Jlaiml mhas 53 Ot a0 il Gy~ S Sl sl sla Sl

Means with at least one similar letters in each column are not significantly different (P< 0.05) using Duncan's multiple range

test.

Yt



Ol s e Lad o (Fraxinus rotundifolia Mill) Sz b5 sla s 0, slaasls » 6 kol cilises zglanw ).:JL,

X sl bl

Continued table 3.

(LS ol 5L 2)3) (ol cilisen - sl

Different level of irrigation (percentage of plant water requirement)

ole ko
\¥a0 V¥ ,
Month Trait
2016 2017
125% 100% 75% 50% 125% 100% 75% 50%
2575> 2875  2450° 6259 23.00°  24.50°  21.50°  17.00¢ S
April
- & l
9.50° 6500 5500 225 14.50° 1375 12,007  7.50¢ 22
May
L
3.000 250 1.25%  0.00m 7006 7.008 6758  0.00" 7 =
June T %
Q.
j’J [0} C},‘.
1.75¢% 025" 0.00h 0.00" 0.50" 025"  0.00"  0.00" : = ¢
July 2
sl g’ (g—’
0.00"  0.00"  0.00" 0.00" 0.00"  0.00"  0.00"  0.00" 7 =
August
0.058  0.00" 0502 0.0 0.00"  0.00"  0.00"  0.00" ekl
September
0.75% 0508 0.00h 0.00" 0.00"  0.00"  0.00°  0.00" ad
October

Jad OLL 5 Lanlsl 4 Odey b 5 00 (Slgos)l 5
35l il laLanli oyl A5, e L,
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Table 4. Effect of irrigation and sampling time on crown diameter and succulence index in 2016 and

2017.
(LS 215l 1o )3) (ol s - sl
Different level of irrigation (percentage of plant water requirement) L L.
Y40 ¥4 ,
Month Trait
2016 2017
125% 100% 75% 50% 125% 100% 75% 50%
29.252 28.752 27.002 24.25b 32.252 31.25% 30.25b 27.75¢ s
April
- & l
20.00¢ 19.00¢4 17.504 5.508 25.504 23.754 20.75¢ 14.50f =30
May
. ) ;\;Jy'- Q
8.00f 11.00¢ 10.00¢f 1.759 15.50f 15.00f 11.50¢ 3.75MN S
June RS
=]
” 2 9
1.750 3.25¢hi 4.25¢h 0.007 3.25hi 4.75h 4.75h 0.00k Gl 5 g
July g
. . . . . 3ls 5 g
0.50! 0.000 0.000 0.000 0.50ik 0.00% 0.00k 0.00k Q kk:
August =
075 0.00i  0.00 0.00! 125%  0.005 0005 0.0 sl
September
2.25hi 0.007 0.007 0.007 2.25i 0.00k 0.00k 0.00k &
October
3.000 3.000  3.00° 3.00° 3.000  3.00°  3.00°  3.00° 200
April
- & l
3.002 3.002 3.002 3.002 3.002 3.002 3.002 3.002 =20
May
BEges
3.002 3.002 3.002 2.00¢ 3.002 3.002 3.002 3.002 7
June )
[t
. g G
3.00? 2.75¢% 3.002 1.75¢ 3.002 3.00? 3.00? 2.752 Gl =RV
July e &
(@]
;\;f @
3.002 2.75% 3.002 1.004 3.002 3.002 3.002 2.00b
August
3.000  3.000  2.75% 1.004 3.000 3.000 275 1.50¢ sl
September
3.00? 3.002 2.50b 1.00¢ 3.002 3.00? 2.25b 1.50¢ &
October

Sl Sl L;lu\;.u;;oyj)'\ nu:.q\p.\.;ﬁ@dw;-\chd); Osiw o 55 alin by > &JE\J;— shols L;La&_fql:,a

VRIR VB Egey

Means with at least one similar letters in each column are not significantly different (P> 0.05) using Duncan's multiple range

test.
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Table 5. Analysis of variance the effect of different levels of irrigation on leaf area index, leaf
abundance, number of leaf dried and proline

Sl o 5:Sle
Mean square
p p p 0 i b
s ol Stz S sl S Sl S p o ol ) = C
: ) . &30 Sources of
Proline No. of leaf dried Leaf abundance Leaf area index ..
DF variations
\Y40 1741 \Y40 'y \Y40 1741 Y40 1741
2016 2017 2016 2017 2016 2017 2016 2017
S
0-0006 4 003ms  0.09m .20 0.07 0.08 ™ 3949.1 s 5815.9 1 3 s
Block
ok ok ok ok ok ok ok ok LSJLJY
0.13 0.14 95.92 121.25 1.02 0.98 896397.1 1367480.1 3 -
Irrigation
a ool
0.005 0.008 0.40 0.11 0.09 0.12 3377.7 10153.7 9 '
Error a
e
0.01™ 0.01™ 12.92* 123.03™ 0.43™ 0.50*" 108333.2*" 138217.4™ 6 o
Time
Oles x (55l
0:003° 6004 1653  21.80" 033" 031" 13448.8™  15450.4" 18 Time x
Irrigation

NG| 6)]3@» (&j“)b&j@dl&}?‘dﬁu}} 6)\3@» g'_,:.?Jl'm.l'lSj** *

*, ** and ns are significant at 5% and 1% probability levels and non-significant, respectively.

YYv



Yo)whab‘ﬁ&ngwjfg&hm

0 Jsd dalsl

Continued table 5.

Sl e (5:Sle
Mean square
& g ¢ o3 O i aslie
;J':jﬁf,. eﬁwdﬂ:],\&? JJ‘JU‘J} JJ"C""’U‘DLZ _ J::Nc
151
Proline No. of leaf dried Leaf abundance Leaf area index e Soqrc§s of
DF variations
Y40 1741 \Y40 1741 Y40 'y Y40 1741
2016 2017 2016 2017 2016 2017 2016 2017
Ol x Ssh
0.001 0.002 0.14 0.31 0.02 0.02 10785.3 10575.8 18 .
Time x Block
b sLesl
0.001 0.002 0.22 0.11 0.02 0.03 7924.1 8154.8 54 ’
Error b
s .
1375 1459 2442 17.11 430  4.84 8.21 7.60 T
CV (%)

NG| 6)]3@» (&j“)b&j@dl&}?‘dﬁu}} 6)\3@» g'_,:.?Jl'm.l'lSj** *

*, ** and ns are significant at 5% and 1% probability levels and non-significant, respectively.
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Table 6. Effect of irrigation and sampling time on leaf area index and leaf abundance in 2016 and
2017 years

(LS 215l 1o )3) (ol s - sl

Different level of irrigation (percentage of plant water requirement)
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VY40 ¥ ,
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2016 2017
125% 100% 75% 50% 125% 100% 75% 50%
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Means with at least one similar letters in each column are not significantly different (P< 0.05) using Duncan's multiple range

test.
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Table 7. Effect of irrigation and sampling time on number of leaf dried and proline in 2016 and
2017 years

Different level of irrigation (percentage of plant water requirement)
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Means with at least one similar letters in each column are not significantly different (P< 0.05) using Duncan's multiple range

test.
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Abstract

Improvement of the irrigation water efficiency through irrigation management is one of the most
effective ways to save water use in the agriculture. The experiment was conducted to evaluation of
different irrigation levels on various indicators of growth in ash in 2016 and 2017. The experiment
treatments were included irrigation (50, 75, 100 and 125% water requirements) as main factor and
time as sub factor that was accomplished in a split plot replicated in time at randomized complete
block design with four replications. Irrigation was done with estimated value of irrigation water
requirements using FAO equation and WUCOILSIII method. The results showed that in both years
irrigation with 50% of plant water requirements resulted in significant decrease in height, shoot length,
crown diameter, leaf abundance, succulence and leaf area index in comparison with the control
treatment. Results indicated that water demand varied from 50% to 100% basic water requirement due
to the growing season (based on time and growth stage of the seedling) and air temperature. Generally,
by examining the growth index and succulence of plants under irrigation and considering effective
rainfall and irrigation efficiency, irrigation at 75% of basic water requirement in studied field was
recommendable as optimal irrigation.

Keywords: Evaporation and transpiration, Green space, Irrigation schedule, Water requirements.
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