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Abstract [ Objective] This study aims to investigate the impact of Streptomyces pactum Actl2 broth on
growth and physiological characteristics of Medicago sativa seedlings under petroleum stress. [ Methods ]
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The effects of different concentrations (0, 1%, 10%, and 100%) of Actl2 broth under a petroleum stress
level of 3% (W/W) were examined by determining seedling growth, root morphology, photosynthetic
characteristics, osmoregulatory substance content, and antioxidant capacity in M. sativa. [ Results] The
3% petroleum significantly hindered photosynthesis and biomass accumulation of M. sativa seedlings,
compared to the control group (CK). Moreover, it resulted in elevation in malondialdehyde level, decrease
in soluble sugar and soluble protein content, as well as alteration in the activities of superoxide dismutase
(SOD) and peroxidase (POD). Compared to the absence of Actl2 broth, solutions with low and medium
concentrations (1% and 10%) effectively mitigated the toxic effects of petroleum, with 10% Actl2 broth
exhibiting the most significant effect. The seedlings treated with Actl2 broth exhibited significant en-
hancements in plant height, above-ground dry mass, underground dry mass, stem tolerance index, root
tolerance index, total root length, root surface area, root volume, and number of root tips. Additionally,
the level of MDA was decreased by 42. 49% and 56.45%, soluble sugar was increased by 79. 25% and
89. 83% , while soluble protein was increased by 167. 63% and 256. 15% in the above-ground and under-
ground parts, respectively. Moreover, SOD and POD activity were increased by 35.81% and 57. 33%, re-
spectively. [Conclusion] The fermented liquid with low/medium concentration effectively modulates an-
tioxidant enzyme activity and osmotic regulation ability of seedlings, resulting in reduced MDA content,

enhanced photosynthesis ability, increased biomass, and eventually alleviates the inhibition effects of pe-

troleum stress on seedling growth.
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Table 1 Effects of Actl2 broth on growth and tolerance index of M. sativa seedlings under petroleum stress
e 3] E o TR AT R I i 52 #6 5 Tolerance index/ %

- Plant height Main root Shoot dry Root dry ;

Treatment y i Root/shoot
/cm length/cm mass/mg mass/mg 2% Shoot . Root
CK 9.80+0.41a 16.69+2.02a 61.5+6.9a 19.841. 3a 0.32-0.02¢c
T, 4.97+0. 38¢ 7.42%+0.67c 26.6+2. 4cd 10.340. 9c 0.39-+0.01b 43.25+4.83b 52.02+4. 82¢
T, 6.91+0.52b 10.64+0.97b 30.24+4.7c 14.541.4b 0.48+0. 04a 49.1143.98b 73.23%£5.07b
T, 7.28%+0.37b 12.93+0. 89b 41.3+3.3b 17.142.0a 0.41-£0.02b 67.15+6. 74a 86.36+6. 34a
T, 4.34-0. 34c 6.93+0.47c 20.9+2.9d 8.7+1. 2¢ 0.42-+0.03b 33.9843. 84c¢ 43.9345.40c¢
H CK X I CTE A AUR B 38D , Ty A i aa ab 38, T, — Ty Al e ae J5 23 50 H 196 .10 %0 F0 100 %6 & T v Ak #2 ; [ 51 850408 I i
A NE FREFOR A FREAE 0. 05 K22 57 B3#F (P<<0.05) ., FR. “— &8,

Note: CK as control (no petroleum stress and Act12 broth treatment group) ; T,—T, repre-

T, is the petroleum stress treatment group;
sent Actl2 broth at different concentrations (1%, 10%, and 100%) under petroleum stress. The data labeled with different lowercase letters

“

”

within same column indicate the significant difference among treatments at the 0. 05 levels (P<Z0. 05). The same as below. indicates no data.

R2 AR RBEMNARPETEREEYEREABENE
Table 2 Effects of Actl2 broth on root morphology of M.

A|

sativa seedlings under petroleum stress

Jre BAREK i Ol ] R 1A R R AR R4 HL
T Total root length Mean root diameter Root surface area Root volume Number of
reatment / 2 3 ine
/cm /mm /cm /em root tips
CK 138.64=+9. 70a 0.237+0.01c 10.12+0. 69b 0.066=+0.009b 186.67=+12.09b
T, 51.5246. 44c 0.29+0.02b 5.2640.42¢ 0.03840.005d 96.67+8. 48¢c
T, 97.26+6.85b 0.310.01ab 9.69-+0.69b 0.07540.010b 164.33+8.09b
T, 115.08=+13. 03ab 0.34=+0.02a 13.37%0. 82a 0.12140.016a 237.09431.50a
T, 46.57=44.59¢ 0.36+0.02a 5.47%0.61c 0.056=40.008¢c 103. 67414, 42¢
R3 AR ZBENAHBETEREEHETRXESSHNE M
Table 3 Effects of Actl2 broth on photosynthetic parameters of M. sativa seedlings under petroleum stress
HoOLa R ISR M| CO, B 2 R
pis: ] P/ G./ ~ T,/
Treatment " T C/ r
[zmol/(m® « )] [mol/(m* + &) (zzmol/mol) [mmol/(m? « s)]
CK 14.75+1. 85a 0.2140.03a 351.52+15.73a 5.1840. 46a
T, 6.7040.91c 0.12740.02¢ 278.17+22. 6bc 2.80+0. 34c
T, 9.78+0. 95bc 0.1440.01bc 320.23+16.01ab 3.79+0.18b
T, 10.28+1.09b 0.16+0.02b 329.75+11. 04a 4.08=+0. 38ab
T, 6.3741.27¢ 0.10%£0.01c 261.25+11.68c 2.4540.29d
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0. 05 levels (P <C0.05). The same as below.
Fig. 1 Effects of Actl2 broth on MDA content and
SOD, POD activities in leaves of M. sativa

seedlings under petroleum stress
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Fig. 2 Effects of Actl2 broth on soluble sugar and
soluble protein contents of M. sativa

seedlings under petroleum stress
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