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Table 1. The triple effects of drought stress on superabsorbent polymers (SAP) in concentration on some
Acacia morphological parameters characteristics.

whyy Sax Oy () ad) Foss el S Lis el bl 5055 ) e 0 b S S
5 Root fresh (6,5) s (¢,5) Level (gr) —s=  Drought stress
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weight (gr) weight (gr) weight (gr)
14.49f 28.58! 35.219n 89.09%9 0 A200 ol sololyss
17.95¢f 40.11% 42.68% 90.17%9 1
18.19¢f 38.12f 41.92%1 98.90% 2
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27.86%¢ 47705 56.82% 128.18%® 1
26.76% 50.670" 57.64¢ 134.842 2
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20.700f 42.67% 50.47¢f 104.20°¢ 2
15.650%f 37.71M 30.09" 68.359 0 SNF
17.19¢f 39.80%1 39.48°%1 86.77%9 1
19.38°f 46.93" 45.34%8 104.54%¢ 2
15.32¢f 35.619M 46.63%9 99.21¢f 0 Barbary
27.07>f 58.73f 53,640 105.90°-¢ 1
19.18°f 44.70%1 53.51¢%¢ 109.16°< 2
20.800f 47.69" 34.629N 81.84%9 0

A200 a2 LS)LJ 092

AR

i) oS 9 S5


http://dx.doi.org/10.61186/flowerjournal.8.1.105
http://flowerjournal.ir/article-1-258-fa.html

[ Downloaded from flowerjournal.ir on 2025-09-01 ]

[ DOI: 10.61186/flowerjournal .8.1.105 ]

VeV eo (DA (VEY) s olalS 5

37.59° 65.28%°¢ 41.25%1 88.18%9 1
26.23%f 54.88"9 44.79%9 101.56"¢ 2
17.45¢F 45.63" 29.731 73.061 0 SNF
20.18"f 42.30% 36.93" 80.24¢f 1
25.31°f 59.84"¢ 39.16%1 103.510¢ 2
27.53*¢ 62.320cd 42.88%1 73.841 0 Barbary
30.96% 66.49% 33.169" 70.849 1

37.702 83.69% 40.75%1 79.11¢f0 2

18 (P<0.05) (5 ls e Bt (Sl glaals dim & ga3l ol S e G G oSas b sla Sile ko 4 (51

For each parameter, the averages with at least one same letter are not significantly different according to
Duncan's multiple range test (P<0.05).
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Table 2. The triple effects of drought stress on superabsorbent polymers (SAP) in concentration on some

Acacia physiological characteristics.
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Relative  water leakage (%) Transpiration Photosynthesis SAP
content (%) (mmol/m?3s) (umol m-2s1)
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69.662 14.15] 0.852 15.102 2
57.629 20.000%f 0.391 10.530¢ 0 SNF
68.192 16.85M 0.68%¢ 15.192 1
67.802 15.12Ni 0.36 15.182 2
56.59°" 18.99¢f 0.58"¢ 10.24% 0 Barbary
59.87"f 14.48M 0.76% 12.578b¢ 1
60.48¢ 14.81Mi 0.61°cd 13.61% 2
48.69" 15.5891 0.38¢ 5.519" 0 A200 033 ol s
50.28" 18.86° 0.69%¢ 8.38%9 1
59.59°F 18.07¢" 0.71%¢ 12.5180¢ 2
60.61°¢ 25.06°¢ 0.331 8.2249 0 SNF
64.05% 25.11%¢ 0.53¢f 15.192 1
63.072¢ 23.733%¢ 0.71%¢ 14.652 2
51.99" 25.253¢ 0.44%9 9.71¢f 0 Barbary
53.86° 25.678 0.69%¢ 11,512 1
55.86%1 25.478 0.30¢ 13.202b¢ 2
49 50N 20.03%" 0.34f0 6.5010" 0 A200 NUPEI PN
53.10" 14.83M 0.34 6.90°" 1
55.60° 13.43 0.620cd 9.77¢f 2
47.47) 25.33%® 0.40¢f9 3.90" 0 SNF
51.09¢91 22.94%4 0.53¢f 5.349n 1
50.9791 18.90¢f 0.682¢ 8.6749 2
48.32i 25.908 0.29¢ 4.40" 0 Barbary
53.94¢1 21.69°¢ 0.33f 5.649" 1
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For each parameter, the averages with at least one same letter are not significantly different according to
Duncan's multiple range test (P<0.05).
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Table 3. The triple effects of drought stress on superabsorbent polymers (SAP) in concentration on
chlorophyll, carotenoids, proline and total soluble carbohydrates.

G Shaas S s Jes S oo pS k) M e S k) S JeslS (S ghaw A b S R
G osses 2e s Proline GosseS G oo oS 2 G 0 oS Level (gr) ol Drought stress
Carbohydrate (umol/g fw) Carotenoids (mg Chlorophyll (mg SAP
(mglg fw) g'fw) g'fw)
10.07™ 11.51b9 0.31% 1.00" 0 A200 sl el s
14.19im 9.95" 0.38°cd 1.3209 1
13.04'm 10.794h 0.39 1.41°f 2
11.99'm 8.151 0.41 1.20% 0 SNF
13.81Km 6.35! 0.532 1.42%¢ 1
19.36" 6.541 0.562 1.22¢h 2
16.48™m 11.01%9 0.36% 1.43%¢ 0 Barbary
20.60°%! 8.82" 0.45° 1.732 1
21.75%% 9.469" 0.43P¢ 1.50%¢ 2
18.499m 12,025 0.14 0.78 0 A200 055 Gl 93
25.19%1 11.35%9 0.22M 1.3009 1
26.91%9 10.82¢" 0.17"k 1.0491 2
17.35Mm 13.232bc 0.144 0.74 0 SNF
24,33 10.93¢" 0.21% 0.99Mi 1
22.03% 9.479n 0.15M 0.911 2
22.61¢%1 13.46%° 0.23¢" 1.390f 0 Barbary
25.679" 12.45b¢ 0.28¢f 1.47%¢ 1
32.480 11.80°f 0.27¢f 1.380f 2
22.13% 13.54% 0.25¢" 0.98hi 0 A200 e oL 553
28.06%f 10.9799 0.27¢f 1.49%¢ 1
29.110¢e 12.05°f 0.25¢f0 1.46%¢ 2
36.67%¢ 13.482bc 0.04™ 1.05¢1 0 SNF
40.17® 10.31¢" 0.03™ 1.512¢ 1
44,018 11.049%9 0.07'm 1.55% 2
29.40¢¢e 14.822 0.189 0.92Ni 0 Barbary
36.58%¢ 12.340¢ 0.17Mk 1.10M 1
42.952 12.71bcd 0.22 1.17¢ 2

3,1 (P<0.05) (g,ls sme 3t SSls (glaals i 3 ga 3T olisl p S 2ie G > S VS;;»: Ll Sle b o (ol

For each parameter, the averages with at least one same letter are not significantly different according to
Duncan's multiple range test (P<0.05).
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Abstract

Drought stress is the most important abiotic stress that affects the growth and development of plants.
One of the strategies for soil moisture management and plant tolerance to drought stress is the use of
organic materials compatible with the environment, including superabsorbent polymers. In order to
investigate some morpho-physiological and biochemical characteristics of Acacia seedlings, this
research was conducted with three types of superabsorbent polymers (A200, SNF and Barbary) at
three concentrations (0, 1 and 2 g/kg) at three levels of drought stress (one week, two weeks and three
weeks irrigation intervals). This experiment was factorial in randomized complete block design with
three replications under field condition. The results showed that drought stress caused a significant
decrease in fresh and dry weight of shoot, photosynthesis, transpiration, relative water content,
chlorophyll and carotenoid content and significantly increased ion leakage, proline and total
carbohydrates. The application of superabsorbent polymers increased the tolerance of Acacia to
drought stress so that the use of 1 g/kg Barbary superabsorbent polymers in the first week had the
highest shoot fresh weight (144 g) and the amount of chlorophyll (1.73 mg/g fw). in the first week, the
use of 1 g/kg A200 superabsorbent polymer increased the rate of photosynthesis by 5.48% and the use
of 2 g/kg A200 increased the rate of transpiration by 41.66% and the relative water content of leaves
by 11.06% compared to control (0 gr/kg A200). Also, in the first week, the use of 2 g/kg SNF super
absorbent increased the amount of carotenoids by 36.58% compared to 0 g/kg SNF. The use of 2 g/kg
A200 in the third week reduced ion leakage by 22.50% compared to 0 g/kg A200 in the first week.
The use of SNF superabsorbent at a concentration of 1 g/kg in the first week reduced the amount of
proline by 22.08% compared to O gr/kg SNF. Therefore, the use of superabsorbent polymers
especially Barbary increases the tolerance of Acasia to drought stress.

Keywords: Carbohydrates, Drought, Photosynthesis, Polymer.
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