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ABSTRACT

In order to investigate effect of humic acid (HA) on growth and some physiological parameters of bermuda grass under
salinity stress, a factorial experiment was cinducted. The first factor was humic acid at four levels (0, 50, 100 and 150 mg/l )
and the second factor was salinity at four levels (0, 5, 7 and 9 ds/m ). Results of variance analysis showed significant effects
of the salinity and HA on plant growth parameters, photosynthetic pigments, malondialdehyde (MDA), proline and
antioxidant enzyme activity. Results showed that salinity stress imposed negative effects on plant growth and productivity.
In salinity conditions, fresh and dry weight, leaf area and photosynthetic pigments reduced, but proline, malondialdehyde,
catalase and superoxide dismutase activities increased. HA application improved growth parameters and increased
chlorophyll content, catalase and superoxide dismutase activities of bermuda grass subjected to salinity and provided
significant protection against salinity stress compared to non-HA-treated plants. The highest salinity tolerance was obtained
with 150 mg/l HA application. In general, the results indicated that HA application, by altering in some tolerant responses,
could be effectively used to protect plants from the adverse effects of high salt concentration.
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Table 1. Physical and chemical properties of soil

. pH EC o.C Total nitrogen Potassium Phosphorus CaCOs;
Soltextre  @sim)  @sim) (%) (ppm) (ppm) (%)
Sandy loam 7.10 2.76 1.97 507 36 3.5
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Table 2. Results of variance analysis effect of humic acid and salinity on some parameters of bermudagrass

Means of Squares
Source of variation Shoot fresh ~ Shootdry  Root fresh  Root dry Leaf Chlorophyll  Chlorophyll Total
weight weight weight weight area a b chlorophyll
Salinity 3 15917 1.7807 40.85" 897" 0.153" 0.224™ 0.089™ 0.512™
Humic acid (HA) 3 6.94™ 0.421" 37677 213" 0.581" 0.082" 0.012™ 0.157"
Salinity x HA 9 0.48ns 0.014" 1117 0.06ns  0.011ns 0.003ns 0.002ns 0.003ns
Error 32 0.38 0.005 0.33 0.07 0.006 0.005 0.001 0.005
C.V. 6.55 3.17 3.56 4.88 5.60 8.95 9.03 5.99

Dlosire Sglas 39 g do ;0 B g ) maw (o lo sixe gldl s 5 4y NS g s ks
** * ns: Significant at the 0.01 and 0.05 levels, and non-significant, respectively.
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Table 3. Results of variance analysis effect of humic acid and salinity on some enzymes of bermudagrass

Means of Squares

Source of variation of CAT activity SOD activity Malondialdehyde Proline
Salinity 3 0.0503™ 1.3737 4417 1.877
Humic acid (HA) 3 0.0184™ 0.287" 1.50™ 0.23"
Salinity x HA 9 0.0007ns 0.019ns 0.13ns 0.02ns
Error 32 0.0005 0.028 0.11 0.02

C.V. 7.66 10.16 10.66 11.70

OIS e Dglds 055 9 w00 0 5 ) s jo o gie Dgld (oS A NS g e
** * ns: Significant at the 0.01 and 0.05 levels, and non-significant, respectively.

SRl ez Slie (B 6y5h 5 Saagad bl Sl 5 Sile dlin ¥ Jga
Table 4. Mean comparison effect of humic acid and salinity on some traits of bermudagrass

Shoot fresh Rootdry Leaf Chlorophyll  Chlorophyll Total CAT SOD MDA  Proline
Treatment levels  weight — weight area a b chlorophyll  activity activity (nmig FW) (umig FW)
(9) @ (Cm® (mg/gFwW) (mg/lg FW)  (mg/g FW) (U mg/protein) (U mg/protein)

0 1127 692* 151° 0.92° 053 145° 0.22° 1.28° 289  0.79°
Salinity 5 9.64° 549"  1.50° 0.90° 0.48 1.38* 0.32 1.60° 2.74° 1.15°
(ds/m) 7 8.78° 531° 1.48 0.71° 0.44° 1.10° 0.35° 1.70° 3.07° 143°
9 8.40° 495°  1.27° 0.65° 0.32° 1.004¢ 0.36° 2.10° 4.08° 1.71
0 8.42° 5229 116 0.68° 0.40° 1.08° 0.27° 1.50° 3.56° 143
Humic acid 50 9.64° 547° 138 0.81° 0.45° 1.26° 0.28" 1.58° 335® 133
(mg/L) 100  10.08" 579" 154° 0.84% 0.45° 1.30% 0.34* 1.75° 313 1.19°
150  9.96° 6.19° 1.67° 0.86° 0.47° 1.342 0.35° 1.84° 2.73° 1.12°

Values followed by different letters were significant difference according to Duncan’s Multiple Range Test at P<0.05.
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Figure 1. Mean comparison interaction effect of
humic acid under and salinity on shoot dry weight of
bermuda grass
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Figure 2. Mean comparison interaction effect of
humic acid under and salinity on root fresh weight of
bermuda grass
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