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Table 1. Number of arrival times of MAD point according to the plant species in the greenhouse from 7 May to 30 November

2018
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Number of arrival times of MAD point Plant species
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Table 2. The weight of ash, ash leaved maple and mulberr pots at the MAD point (kg) and at two, four and six days after the
MAD point in the greenhouse

1% Gloj o3k s alaii jo oI5 o359 Sl 595 90 Gl 03 Slam 5oy ke QIS 039 | 3l w595 BB IS 050
MAD alaii  yams (@S sLSYMAD (+555LS) MADakis (#555LS) MAD abais (p5sL5) MAD dhaiis
Number of times to Pot weight at MAD Pot weight two days Pot weight four days Pot weight six days
reach the MAD point point (kg) after MAD point (kg) after MAD point (kg) after MAD point (kg)
s f g o f @ o f g o f @ o E
C & A C & A C & A C & A C o A
A N 5
Berry Maple Ash | Berry Maple Ash | Berry Maple Ash Berry Maple Ash Berry Maple  Ash
1 1 1 6.62 6.35 1.97 6.37 6.35 1.85 6.07 6.3 1.8 5.82 6.01 1.8
2 2 5.37 3.42 1.63 5.07 3.25 1.53 4.9 3.1 1.4 4.67 2.92 1.43
3 3 3 5.62 4.92 1.67 5.4 4,72 1.43 5.15 45 1.33 4.87 4.3 1.3
4 4 4 53 4,52 1.33 5.07 4.32 1.2 4.8 4,15 11 4.57 3.87 1.1
5 5 5 5.92 4.45 1.76 5.7 4.32 1.6 5.47 4.2 1.46 5.25 4.05 1.46
6 6 6 5.97 55 2.26 55 5.25 1.7 5.27 4.97 1.56 5.07 4.72 1.53
7 7 7 5.8 5.77 2 5.52 5.52 1.8 51 53 1.6 4.77 5.12 1.6
8 8 8 5.8 5.97 1.93 5.48 5.75 1.7 5.44 55 1.56 53 53 1.53
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Table 2. Cont. The weight of ash, ash leaved maple and mulberr pots at the MAD point (kg) and at two, four and six days after
the MAD point in the greenhouse

Oy 19 oy o3k ca s | MAD abaii 1o olalS (35 sy 8 OIS 0js | des ey sl OMIS (3o | 5) e 5y i3 OIS 039
MAD aksg; (P59 (595) MADaks (¢5555) MAD dhait; 5 (p,59k5) MAD dhais
Number of times to Pot Wei_ght at MAD Pot weight two days g;;sm;‘ltge?tl\jl?str) Pot weight si)_( days
reach the MAD point point (kg) after MAD point (kg) point (kg) after MAD point (kg)
N NCYR S A S YN G AN S NGRS
Eoele & & o8 olE & o8 oSlEog ol
- & - & - & - RS - RS - &
Maple  Ash | Berry Maple Ash  Maple Ash Berry Maple Ash Maple Ash | Berry Maple Ash
9 9 9 6.7 6.57 2.23 6.4 6.32 2 6.05 6.07 1.9 5.7 582 1.83
10 10 10 6.62 6.07 1.96 6.37 5.82 1.8 6.07 552 166 5.7 527 163
11 11 11 6 6.35 2.03 5.82 6.35 1.8 562 605 166 5.4 572 166
12 12 12 6.42 6.55 2.06 6.15 5.75 1.9 587 547 176 | 555 517 1.76
13 13 13 6.77 6 2.03 6.5 5.48 1.8 6.17 5.1 1.66 | 5.87 5.1 1.66
14 14 14 6.77 5.47 2.03 5.52 5.26 1.9 6.17 5.1 174 | 587 488 174
15 15 15 6.6 5.97 2.23 6.32 5.6 209 | 6.04 534 2 5.86 5.16 2
16 16 16 6.5 5.97 2.13 6 5.6 187 | 554 545 166 | 521 5.2 1.66
17 17 17 6.47 5.27 2.16 6.23 5 2 594 477 187 5.7 477 187
18 18 18 6.6 6.27 2.3 5.52 5.96 213 | 597 55 2 541 5.32 2
19 19 19 6.42 6.15 2.23 6.03 6 212 | 571 5.8 2 5.43 5.7 2
20 20 20 6.55 5.2 2.03 6.3 5 1.9 6 48 1.76 5.8 4.6 1.76
21 21 21 6.55 5.27 2.43 6.45 5 2.2 6.3 48 2 6 45 2
22 22 22 6.55 55 2.13 6.45 5.3 2 6.3 5 1.75 6 48 1.75
23 23 23 6.55 4.52 2.32 6 435 2.15 5.8 4.15 2 5.6 4 1.8
24 24 24 6.15 4.6 2.03 5.8 4.2 1.9 55 4 1.7 5.3 3.8 15
25 25 25 6.1 45 2.23 5.8 43 2 5.5 4 1.8 5.3 3.9 15
26 26 26 6.65 4.92 2.23 6.4 4.75 2 6 45 1.8 5.8 4.35 1.6
27 27 27 5.75 4.7 2.03 5.6 45 1.6 5.3 4.35 15 5.1 4.15 15
28 28 28 5.92 4.37 2.16 5.7 4 2 55 3.8 1.8 5.4 3.6 1.6
29 - 29 5.82 - 2.3 5.7 - 21 5.5 - 2 5.3 - 1.8
30 - - 5.47 - - 5.3 - - 5 - - 4.8 - -
31 - - 5.52 - - 5.4 - - 5.1 - - 4.9 - -
32 - - 5.52 - - 5.3 - - 5 - - 48 - -
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Table 3. Number of arrival times of MAD point according to the plant species during May 22 to November 20, 2018
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Table 4. Water stress in ash, ash leaved maple and mullberry in a certain period of time (May 22 to November 20) in three
drought levels; two, four and six days after reaching the MAD point in the field
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Number of times to Pot weight at MAD Pot weight two days Pot weight four days Pot weight six days
reach the MAD point point (kg) after MAD point (kg) after MAD point (kg) after MAD point (kg)
oot fle v Fle v et fle ot §
R -t S A
Berry Maple Ash | Berry Maple Ash | Berry Maple Ash Berry Maple Ash | Berry Maple Ash
1 11 - - - - - - - - - - - -
2 2 2 - - - - - - - - - - - -
3 3 3 - - - - - - - - - - - -
4 4 4 135 6.7 46 12.3 6.2 4 11.7 58 38 111 54 3.5
5 5 5 2 8 2 1 77 1.8 0 7.3 15 0 6.9 11
6 6 6 54 71 88 5 6.7 8 4.5 6 78 38 55 75
7 7 7 8 76 33 7 7 3 6.4 6.4 27 57 5.6 25
8 8 8 6.5 7 4.3 6 6.7 4 5.4 6.4 3.8 4.7 6 3.5
9 9 9 4.6 73 51 4.32 7 49 415 6.6 4.6 4 6.2 4.3
10 10 10 4.3 6.5 3.6 4.1 6.27 3.44 4 6 33 39 591 3.07
11 11 11 4.2 43 44 4 413 43 39 39 405 38 377 3.88
12 12 12 49 42 37 4.7 4 35 46 38 335 45 36 315
13 13 13 45 41 39 4.3 4 36 42 38 35 4 36 34
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Table 4. Cont. Water stress in ash, ash leaved maple and mullberry in a certain period of time (May 22 to November 20) in three

drought levels; two, four and six days after reaching the MAD point in the field
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Table 5. Evaluation of monthly measurable morphological characteristics of ash after water stress in greenhouse and field
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Table 5. Cont. Evaluation of monthly measurable morphological characteristics of ash after water stress in greenhouse and field
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Table 6. Evaluation of monthly measurable morphological characteristics of ash leaved maple after water stress in greenhouse

and field
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Table 6. Cont. Evaluation of monthly measurable morphological characteristics of ash leaved maple after water stress in
greenhouse and field
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Table 7. Evaluation of monthly measurable morphological characteristics of mullberry after water stress in greenhouse and field
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Introduction: One of the main limitations in arid and semi-arid regions is the allocation of water resources for
green space development. Since water and drought stresses along with an incorrect selection of species are the
main factors that reduce seedling survival in the afforestation stages in arid and semi-arid regions, the aim of
the current study is to investigate the morphological characteristics of ash, mullberry and ash leaved maple
seedlings in the greenhouse and the field under different water stress in Robat Karim town.

Material and methods: Robat Karim is one of the towns in Tehran Province with an area of 275 square
kilometers. To study the effect of water stress on morphological characteristics of seedlings species (three
species) in two environment (greenhouse and field), 20 seedlings (120 seedlings in total) were planted in
greenhouses and fields and in three water stress levels (two, four and six days after reaching MAD point) which
were tested in randomized complete block design with five replications. The saplings that reached the MAD
point were not irrigated immediately and were subjected to three drought stresses two, four and six days after
reaching the MAD point. Then the quantitative appearance characteristics of seedlings include parameters of
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leaf numbers, leaf size, seedlings height, collar diameter, dry leaf weight, and stem dry weight as well as two
qualitative characteristics of seedlings, which are leaf freshness and seedling health, were measured.

Results and discussion: The results showed that the number of MAD period times in the greenhouse for
Fraxinus rotundifolia Mill species was 29, Acer negundo 28 and Morus alba 32 and in the field for Fraxinus
rotundifolia Mill. species was 20, Acer negundo 20, and Morus alba 17 period times. Generally, in all three
studied species, in May, as the first month of the research, the seedlings were in very good condition. In other
months, after being under different water stress (two, four and six days), the number of leaves and leaf size
always decreased over time. In the case of ash leaved maple, the number of leaves in the greenhouse area in
August was zero (absolute defoliation).

Conclusion: Generally, by increasing water stress, leaf number, leaf size, dry leaf weight, dry stem weight,
leaf freshness, and health of the saplings were reduced. It seems that six days after reaching MAD point is the
suitable time to irrigate the saplings according to their morphological characteristics. Considering the
appearance of seedlings during irrigation, it helps to use water efficiently, prevent over-irrigation and under-
irrigation of seedlings and save the relevant costs.

Keywords: Water stress, Afforestation, Morphological characteristics, Arid zones, Sapling.
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