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Abstract

Introduction: Acacia with the scientific name Acacia salicina is a tree or shrub from the leguminous
family and a nitrogen fixer. This species is native to dry areas in southern Australia. In some areas, this
species is used as a source of fodder for livestock, for ornamental purposes, and for revival areas without
vegetation. Climate change is one of the most important concerns of the world's growing population.
Drought is one of the most important abiotic stresses that affects the nutritional status of plants. Stresses
constantly affect the growth and development of plants, which are considered the most important factors of
yield reduction in the world. Stresses are the result of abnormal physiological processes that are caused by
one or a combination of biological and environmental factors, and drought is one of the most important
abiotic stresses that affect growth and performance, as well as this stress can cause plant death and limits
approximately 25% of agricultural production. One of the most common ways to withstand drought stress
is the use of super absorbent polymers. Commercial superabsorbent polymers are hygroscopic materials
similar to sugar, and the shape of these polymers must be maintained after absorbing water and swelling.
They don't have harm for soil, plants and environment. Considering the increase in temperature and
pollution the purpose of this research is the effect of using three types of super absorbent polymers to
increase N.P.K. absorption, water retention, reduce irrigation, reduce costs and improve the growth of
acacia plants under drought stress conditions for cultivation in areas free of vegetation to contrast with fine
dust in Khuzestan.

Materials and Methods: In order to improve the nutritional status of acacia, a research was conducted
using three types of superabsorbent polymers in three concentrations at three levels of drought stress in a
factorial format based on completely randomized block design with three replications in the agricultural
faculty of Shahid Chamran University of Ahvaz.

Results and Discussion: The results showed that the use of superabsorbent polymers significantly
increases the amount of nitrogen, potassium and phosphorus absorption by leaves, stems and roots. The
concentration of 2 g/kg of A200 hydrogel in the first week increased leaf nitrogen by 12.85%, leaf
phosphorus by 17.64%, stem nitrogen by 50.29% and root nitrogen by 4.96%. In the first week, SNF
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superabsorbent had the highest amount of potassium in stem and phosphorus in the root. Among the
hydrogels, SNF superabsorbent polymer had the highest amount of phosphorus in the stem in the second
week and a concentration of 1 g/kg, and this increase was significant compared to some treatments. The
lowest amount of phosphorus in the stem were obtained s in the treatment of the first week and a
concentration of 0 g/kg super absorbent polymer A200 and SNF. Increasing the concentration of super
absorbent polymers increased the amount of phosphorus in the stem in most cases. Increase in the intensity
of drought stress caused a decrease in the amount of leaf nitrogen compared to non-stressed conditions, so
the lowest amount of nitrogen was obtained in the third week of treatment with SNF superabsorbent
polymer at a concentration of 0 g/kg, which caused a decrease of 29.04% compared to the control. The
increase in the severity of drought stress caused a decrease in the amount of phosphorus in leaves
compared to the first week, so that the lowest amount of phosphorus was obtained in the second week in
the concentration of 2 g/kg of SNF,which had a decrease of 52.94% compared to the control. Intensity of
drought stress and increasing the frequency of irrigation caused a decrease in the amount of nitrogen in the
stem, so that the lowest amount of nitrogen was obtained in the third week and the concentration of 0 g/kg
of Barbari hydrogel, which was a 32.16% decrease compared to the control. The lowest amount of root
phosphorus was obtained in the third week of treatment with a concentration of 2 grams per kilogram of
Barbarii superabsorbent polymer, which caused a decrease of 54.54% compared to the control. Based on
the results of this research, the use of A200 superabsorbent polymer compared to other hydrogels had the
greatest effect on the nutritional status of the plant and the absorption of N.P.K elements.
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Table (1) Variance analysis of N.P.K. elements measured in acacia shoot under drought stress,
superabsorbent polymers (SAP) and their concentration

Do i Ddlagy  (DSl0ism &y i DS 0k (NS 0558 T o S b
Stem Stem Stem ¢) leaves Leaves Degree of Variable Source
phosphorus(/)  potassium¢/)  Nitrogenc/. Leaves potassium¢)  Nitrogenc/) free

phospho
rusc.)
0.002ns 0.019ns 0.044ns  0.001ns 0.05ns 0.06 ns 2 SIS
Replication
0.010** 0.689** 0.296* 0.003* 0.41** 0.07ns 2 ol
Irrigation
0.002* 0.641** 0.762** 0.016* 0.25** 0.33* 2 O3l e e
* (SAP)
0.001ns 0.164* 0.129ns 0.0001 0.03ns 0.21ns 2 bl
ns Concentration
0.002~* 0.387** 0.416**  0.001ns 0.04ns 0.10ns 4 O3l g e g HLT
Irrigationx (SAP)
0.0009ns 0.134* 0.214* 0.001ns 0.11** 0.37* 4 Chale s g, LT
IrrigationxConcentration
0.003* 0.048ns 0.082ns  0.001ns 0.003ns 0.05ns 4 Chlesrodle g e
(SAP)* Concentration
0.001ns 0.210** 0.214* 0.002* 0.04ns 0.06ns 8 Clle 3l g et LT
Irrigation*
(SAP)*Concentration
0.0007 0.048 0.081 0.0009 0.03 0.10 52 Erroris=
20.06 4.96 14.24 19.78 3.35 16.21 (CV) Ol s oy

Ao s ) Jlas| c]d.ﬂ 03 GIs gma e ¢l 53 O Jlaz| Clu 23 Gl e 1 46 Hl3 e pis :ns
:ns: non significance; *: significance at the 5% probability level; **: Significance at the 1% probability level
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Table (2) Variance analysis of N.P.K. elements measured in acacia root under drought stress,
superabsorbent polymers (SAP) and their concentration

(1) 4y o (D) aiay ool (1) 4y 035 8 @sl3T ey Variable Sl gl
Root phosphorus  Root Root Degree of free Source
(@A) potassium(/.) Nitrogen(/)

0.001ns 0.027ns 0.086ns 2 IS

Replication

0.012** 0.718** 0.468** 2 T

Irrigation

0.019** 0.020ns 0.034ns 2 Super absorbance il ge ek

polymer

0.001ns 0.060** 0.053ns 2 Concentratio clhle

0.008** 0.185** 0.150* 4 Irrigation* O3l s e o LT

(SAP)

0.006* 0.150** 0.050ns 4 Irrigation* cble® o LT

Concentratio

0.003ns 0.154** 0.113* 4 (SAP)* Concentratio «lale™ sl s ol

0.007** 0.085** 0.053ns CLEF Ol s gw ek LT
Irrigation* (SAP)* Concentration

0.001 0.011 0.043 52 o

Error

31.25 2.72 18.61 cv Sk

RWERT IS W2 C}"” 23 S)ls e i ¢ 53 O Jlax| c\a,» 23 Suls s £ la g pde NS
ns: non significance; *: significance at the 5% probability level; **: Significance at the 1% probability level
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S S Sogp 438 oy e ST e 3050
3 g ok 0SS 530 8 o Jlad 53 el Ol
WAF ials Comge oS el S 4 £33 R 33 Sz
s Sl a5 oslil 3§ el Jlad 4 S (53
b5, 3 313 15 b w1 bl b O e i3l
4 o 1B 21 48 357 Ole o s Sl p SAS
33 Bl i Olpe cpieS 5 435 s gme bajles 5,
D3 g ok 05 IS 0 8 o Sl 5 Ul i s

el s 4 SNF 3A200

Sz 25 Jlize S Sk alis ) Jolb

305 Olis (F Jade )i me Clale )3 Odle g e 3
053,75 O BOT e 5 3l v (5o jach  eslind
Ui piie S Gogb o s o S 36 Cow 1) il
23 A200 U3l g jaddy 3l eslaad 5 Il s 53 059
DY [l S aaT s 4 o SAS Y Chile
St (25 s Jlesl il el Hlag 4 Cans (ghay
4458 O35 Ol 28 Carge )T 59 L3155
S Zhle (S «n 53 05955 Ol e Qif’“{ S ook
A S T s & 5pp Ban pSAS 5 0 8
1 p? Vbl il dals 4 S gheys VYNE
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Table (3) The interaction effects of superabsorbent polymers in concentration on the amount of

nitrogen, potassium and phosphorus in Leaves under drought stress conditions

(1) &5 5 jid (D) oy (DS 0555 Ll D3 g oy S
Leaves leaves Leaves Concentration  Super  absorbance Drought stress
phosphorus(/) potassium(;.) Nitrogen(/) polymer

0.17abc 5.46ab 2.10abc 0 A200 (one week) gl s ¢
0.17abc 5.51a 2.23ab 1 A200 (one week) sl cis oS
0.20a 5.39abcd 2.37a 2 A200 (one week) sl cis oS

0.15abcde 5.34abcd 1.92abc 0 SNF (one week) gl ais S

0.15abcde 5.28abcdef 2.11abc 1 SNF (one week) ¢l wis ¢

0.14bcdef 5.28abcdef 1.75abc 2 SNF (one week) gl ais
0.15abcde 5.50a 1.62bc 0 S (one week) ¢l cis ¢
0.15abcde 5.22abcdefgh 1.79abc 1 Srr (one week) ¢l cis ¢

0.18abc 5.38abcd 1.87abc 2 Srr (one week) gl s ¢

0.14abcde 5.39abcd 2.27ab 0 A200 (two week) gl was 55

0.19ab 5.42abc 1.98abc 1 A200 (two week) (! azia o5
0.11def 5.08cdefgh 1.74abc 2 A200 (two week) gl «aa 53
0.13bcdef 5.18abcdefgh 2.00abc 0 SNF (two week) gl wis o5
0.12cdef 4.92gh 1.98abc 1 SNF (two week) gl i 55
0.08f 4.97efgh 1.96abc 2 SNF (two week) gl «is o5
0.14abcde 5.11bcdefgh 2.0labc 0 S (two week) gl «ia 53
0.16abcde 5.22abcdefgh 1.96abc 1 S (two week) gl «ia 53
0.19ab 4.88h 1.98abc 2 Srr (two week) ! ais 5
0.17abc 5.18abcdefgh 2.36a 0 A200 (three week) ! azis «.

0.16abcde 5.18abcdefgh 1.97abc 1 A200 (three week) ¢l «aa .

0.18ab 5.31abcde 2.22ab 2 A200 (three week) ! win 4
0.10ef 4.94fgh 1.49¢c 0 SNF (three week) ¢l ais 4.
0.10ef 5.26abcdefg 2.27ab 1 SNF (three week) sl s 4
0.13bcdef 5.05defgh 2.12abc 2 SNF (three week) sl azis au
0.17abc 5.10cdefgh 2.19ab 0 S (three week) ! wis 4w
0.17abc 5.31abcde 1.73abc 1 S (three week) gl ais 4
0.15abcde 5.38abcd 2.26ab 2 S (three week) gl ais 4

L1 (P<0.05) (g,15 sme CoDuast O g2 2 55 &S zie (o5 o b slae
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table (4) The interaction effects of superabsorbent polymers in concentration on the amount of
nitrogen, potassium and phosphorus in stem under drought stress conditions

chle Ol e ey SN S
Concentration Super Drought stress
absorbance
polymer

() slo iud (1) Gl nley (1) 6lw 0339 2
Stem Stem () Stem Nitrogen

(/) phosphorus (/)potassium
0.08f 4.61bcd 1.71e
0.10cdef 4.59bcde 1.72¢
0.10cdef 4.23defg 2.57a
0.08f 4.62bcd 1.85de
0.13bcdef 5.21a 2.11abcde
0.10cdef 5.15a 1.84de
0.12cdef 4.44cdefg 2.13abcde
0.14abcd 4.62bcd 2.38abcd
0.12cdef 4.30defgh 2.02abcde
0.11cdef 4.23defg 2.23abcde
0.13bcdef 4.52bcdef 1.99bcde
0.18ab 4.91ab 1.82de
0.18ab 4.34cdefg 2.53ab
0.19a 4.48cdefg 2.36abcd
0.13bcdef 4.43cdefg 2.02abcde
0.11cdef 4.05¢ 1.79%
0.15abcd 4.11fg 1.99bcde
0.14abcd 4.06g 1.83de
0.12cdef 4.43cdefg 2.03abcde
0.12cdef 4.76bc 1.76e
0.11cdef 4.16efg 1.89cde
0.14abcd 4.45cdefg 1.87de
0.15abcd 4.49cdefg 2.44abc
0.11cdef 4.16efg 2.17abcde
0.11cdef 4.39cdefg 1.16f
0.15abcd 4.16fg 1.82de
0.13bcde 4.50bcdef 2.04abcde

A200  (one week) sl wia ¢
A200  (one week) sl wia ¢
A200  (one week) ! win o
SNF  (one week) sl wia o
SNF  (one week) sl «is S
SNF  (one week) sl wia o
Gap ONE Week) sl ain ¢S
Crr  (ONne week) ol wis ¢
Gap  ONe Week) sl ain ¢
A200 (two week) ! i 53
A200 two week) (of azin s
A200 two week) gl «in 53
SNF (two week) gl i 55
SNF two week) ¢l «ia 5s
SNF (two week) ! i 53
Sy (two week) gl azis 53
Sy (two week) gl azis 53
Sy (two week) ! s 55
A200  (three week) ¢l ain au
A200  (three week) ! ain 4w
A200  (three week) ! ain aw
SNF  (three week) ¢! auin 4w
SNF  (three week) ¢l wis 4.
SNF  (three week) ¢! auia 4w
Cpp  (three week) ! ais 4w

Sppn  (three week) sl ais an

N P O N P O DN PFP O N P ODMNPFP ODNP O DN P ODN P ON - O

Grp  (three week) ol ais au

5,16 (P<0.05) (g s me (oMl & g2 2 3 65 2n o5 - U slate!
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table (5) The interaction effects of superabsorbent polymers in concentration on the amount of
nitrogen, potassium and phosphorus in root under drought stress conditions

(1) 4ty jind (1) 4ty el (D) a2y 055 5 L D3l g ey S
Root phosphorus(/)  Root potassiumc.) Root Nitrogen/) Concentration ~ Super absor::warrrl:;? Drought stress
0.11cdef 4.22abc 1.41ab 0 IDOA)\IZOO (one week) gl «is ¢
0.14bcd 4.32a 1.46a 1 A200 (one week) gl wis ¢
0.09cdefg 4.27ab 1.48a 2 A200 (one week) sl i S,
0.12cdef 4.00defg 1.19abcd 0 SNF (one week) gl azis ¢
0.24a 4.27ab 1.21abcd 1 SNF (one week) gl wis ¢
0.10cdefg 4.18abcd 0.99cde 2 SNF (one week) sl wis &S
0.05efgy 3.88fghij 1.11abcd 0 S (one week) sl ais
0.13cde 4.14abcd 1.10abcd 1 S (one week) ¢l ain ¢
0.06efg 3.92efgh 1.30abc 2 S (one week) sl wis &S,
0.06efg 3.28k 0.69¢ 0 A200 (tWo Week) gl «ia 55
0.04fg 3.87fghij 0.92cde 1 A200 (two week) (o auis 53
0.09cdefg 4.02cdefg 1.13abcd 2 A200 (two week) gl s 55
0.15bc 3.76hij 0.84de 0 SNF (two week) gl < 55
0.08cdefg 3.67j 0.96cde 1 SNF (two week) gl ain 55
0.08cdefg 3.90efghi 1.16abcd 2 SNF (two week) gl «is 55
0.12cdef 4.07bcdef 1.22abcd 0 Err (two week) ! s 55
0.06defg 3.92efgh 1.02bcde 1 Sy (two week) gl «ia 55
0.08cdefg 3.78hij 0.95cde 2 S (two week) gl «is 55
0.06defg 3.70ij 0.98cde 0 A200 (three week) ! ais «
0.08cdefg 4.02cdefg 1.17abcd 1 A200 (three week) gl azin
0.12cdef 3.86ghij 1.19abcd 2 A200 (three week) ! ais «n
0.11cdef 3.79hij 0.97cde 0 SNF (three week) gl wis 4
0.21ab 4.16abcd 1.21abcd 1 SNF (three week) ! «aa 4.
0.10cdefg 4.25ab 1.28abc 2 SNF (three week) gl wis 4
0.15bc 4.09bcde 0.98cde 0 S (three week) ! «is 4.
0.10cdefg 3.79hij 0.99cde 1 Crir (three week) gl wis 4
0.04fg 3.93efgh 1.31abc 2 Crir (three week) gl wis 4

L1 (P<0.05) (g 15 sme CoDuast O gt 2 55 &S i (o5 o b slae
Numbers followed by the same letter are not significantly differentns (P<0.05)
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