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Effects of exogenous abscisic acid on the content of osmotic adjustment substances and
antioxidant enzyme activity in the leaves of Reaumuria soongorica

HOU Youli, SU Shiping, LI Yi, CHONG Peifang, MA Pengtu, WEI Bin
(Forestry College of Gansu Agricultural University, Lanzhou 730070, Gansu, China)

Abstract: An outdoor experiment was conducted to investigate the effects of exogenous abscisic acid (ABA) on the contents
of osmotic adjustment substances and antioxidant enzymatic activity on the leaves of the perennial, Reaumuria soongorica.
Concentrations of abscisic acid (ABA) at 2, 4, 6, and 8 mg-Lﬁ1 were utilized, all under natural field environmental drought
conditions. The results revealed that the content of soluble sugar (SS), free proline (Pro), and soluble protein (SP) in the
leaves of R. soongorica were reduced by exogenous ABA application, and the activities of superoxide dismutase (SOD),
peroxidase (POD) and catalase (CAT) were increased with sprayed ABA. With increasing ABA concentration, it was
observed that the above functions initially increased, but then tapered off at higher ABA concentrations. When comparing

concentrations to function, the function of exogenous ABA at 6 mg'Lf1 was the greatest. Before spraying osmotic adjustment
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substances as well as antioxidant enzymes with exogenous ABA, the content of SS, Pro, and SP in the leaves of R.
soongorica significantly decreased by 35.75%, 90.08%, and 16.66% at 6 mg-Lf1 of exogenous ABA. Additionally, the
activity of SOD significantly increased by 28.94%, with the activity of POD being 1.35 times higher. The resultant activity of
CAT significantly increased by 84.46%. In conclusion, damage to R. soongorica caused by drought stress was alleviated by
the application of exogenous ABA on the leaves. Spraying at a concentration of 6 mg-Lf1 of exogenous ABA obtained the
most optimal results. These results show that spraying exogenous ABA at 6 mg'Lf1 could alleviate the damage of drought

stress on plants for the conservation of the R. soongorica population in desert areas.

Keywords: drought stress; Reaumuria soongorica; exogenous ABA; osmotic adjustment substances; antioxidant enzymes
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protein, SP) & & % I % I i 5% W e ¢ 150 )
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FH W DO e o Ak 3B R P o A W
(peroxidase, POD) ¥ 1 5% I dr A A Hy vl Wl s 34
W E 5 (catalase, CAT) ¥ 1 3% FH 48 AR Uig 0 s
1.5 BIELES SR

K HI Excel 2010 3 AT #o s o HAE I, R
SPSS 20.0 #4777 22 73 #r LA K X [A) — K R AN [ Ak
PR IR ) 2 et AT R R T Z 0, T
%% H Duncan % .

2 AR5

AR ABA IR £ (ABA) Fl Ak B K £ (Day) X 40
b SS. Prov SP # i LA K& SOD. POD. CAT
AT E (P<0.01) 82M; —# HAE (ABA xDay)
%} SS. Pro. SP &EAPOD i EAWEE (P<0.01)
oM, %P CAT i PEA B3 (P<0.05) 52, 1 BA1E
X SOD ¥ P T & 3 %2 (P > 0.05) (58 1)

2.1 SNEREERXARM R AR MRS BRI

bE A AL BRI N, & AR bt
SS R a2 E T s (8 ). 54
Y RAML, SABAELREE 2 RENH
SS FEBEME, HFFMKMERE AR, CK FEIKIEE &
AN, BAAHEE 1dH A SSEESAFE LR 0AA
B F ZE RN (P <0.05), AR BERHE ZE 7 A
B (P> 0.05); A bR FRAGTRE B & OR, S AbEER
HFSSHEEEHEMT YK (P<0.05), HAELk
HE 6 di SS & &M R/ME, BAFEYRT

R 1 ABA QBMLAMMAFIAMHE. BEE. AMEBSE LUK SOD. POD M CAT EM AR (F &)
Table 1 Results (F-values) based on two-way ANOVA of the effects of ABA concentration and days of treatment on soluble sugar
content, proline content, soluble protein content, SOD activity, POD activity, and CAT activity to
the leaves of Reaumuria soongorica

E3 AT R il e B A E AR SODiEME  PODWEM:  CATIEM:
Source of variation Soluble sugar content ~ Proline content ~Soluble protein content ~ SOD activity POD activity CAT activity
KEHEIRE ABA 36.986 173.437" 22210 12,601 15.532" 41.660"
AbFRREL Day 304717 301.734" 23.673" 29.415" 51.982" 45.869"
ABA x Day 37107 18.114" 2676 1.539 3.704" 2.118

* P<0.05; **, P<0.01.
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Figure 1 Effect of exogenous ABA on SS content in the leaves of Reaumuria soongorica
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0, 1, 3, 6,9 d indicate 0, 1, 3, 6, and 9 days after treatment, respectively; different lowercase letters indicate significant differences among different days

of treatment at the same ABA concentrations at the 0.05 level; and different capital letters indicate significant differences among different ABA

concentrations at the same treatment days at the 0.05 level; similarly for the following figures.
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Figure 2 Effect of exogenous ABA on proline content in the leaves of Reaumuria soongorica
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Figure 3 Effect of exogenous ABA on SP content in the leaves of Reaumuria soongorica
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Figure 4 Effect of exogenous ABA on SOD activity in the leaves of Reaumuria soongorica
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Figure 5 Effect of exogenous ABA on POD activity in the leaves of Reaumuria soongorica
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Figure 6 Effect of exogenous ABA on CAT activity in the leaves of Reaumuria soongorica
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