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Abstract: [ Objectives ] Biostimulants are capable of alleviating abiotic stress, especially low temperature
stress, and have been widely used in agriculture production. We extracted and testified a new type of biostimulant
from the endophytic fungus in wild sea buckthorn. The proper dosage for the best effect was studied for rice
seedlings against low temperature stress. [ Methods ] The tested Paecilomyces variotii extracts (PVE) was

obtained through fermentation and purification of the strain Paecilomyces variotii. Germination and hydroponic
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pot experiments were conducted using rice as tested materials. The rice seeds were germinated and grown in
nutrient solution under low temperature stress (15°C). The treated PVE dosages in the nutrient solution were 0,
0.05, 0.10, 0.20, 0.50 and 1.00 pg/L, respectively. The seed germination rate, activities of antioxidant enzymes
(SOD, POD and CAT), indices of photosynthetic and growth of rice seedlings were measured.

[ Results ] Comparing with no PVE (CK), the germination rates of rice seeds in PVE treatments were
increased by 66.7%—106.7% on the 5th day, and by 28.2%—-47.8% on the 6th day; the aboveground biomass
increased by 7.9%-20.4% and the root weights by 12.5%-28.1% in the concentration range of 0.05-0.50 ug/L;
the total root length, root surface area, root volume and average root diameter were increased by 48.0%, 36.6%,
36.2% and 35.2% under PVE concentration of 0.10 pg/L, respectively. Within the PVE concentrations of
0.05-0.50 pg/L, the photosynthetic rate of rice leaves was significantly increased from 5.1% to 34.4%, and the
stomatal conductance and transpiration rate of leaves were increased as well. Under PVE concentration of 0.10
ng/L, the SOD, CAT and POD activities in leaves were increased by 46.9%, 9.6% and 18.4%, and those in
roots were increased by 28.0%, 12.7% and 16.4%; the MDA contents in leaves and roots were reduced by
22.0% and 29.8%, respectively. The PVE could alleviate low temperature stress in the range of 0.05-0.50 pg/L,
with the best effect in concentration of 0.10 pg/L. [ Conclusions ] PVE could alleviate the low temperature
stress of rice seedlings by increasing nutrient uptake area of roots, leaf photosynthetic capacity and reducing
cellular oxidative damage at 0.10 pg/L concentration. The appropriate dosage of PVE is 0.10 pg/L.

Key words: Paecilomyces variotii extracts; rice; low temperature stress; germination rate; root morphology;
photosynthetic capacity; oxidative damage
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# 1 A[E PVE RELIBKFERATS

Table 1 Root morphology of rice under different PVE concentrations

PVE Wi (ug/L) SAEE (mm) R (mm?) A (mm?) WA (mm?)  RAEF (mm?) SEHEHAZ (mm)
PVE concentration Total length Projection area Area Surface area Root volume Average diameter
0 (CK) 192.5¢ 12.8d 109¢ 449 ¢ 1.22d 0.36¢

0.05 265.6 ab 188 a 16.0a 60.4a 1.59a 047 a
0.10 285.0a 19.1a 154a 613a 1.66 a 0.49 a
0.20 243.0b 16.6 b 13.7b 55.3b 1.47b 0.42b
0.50 217.1¢ 158b 13206 50.5b 1.36¢ 0.39 be
1.00 2084 ¢ 14.7 ¢ 13.1b 45.1¢ 1.31cd 0.36¢

1 (Note) : [FIFVEE G AR 71 /R Ab B H] 22 53 1 2 (P < 0.05) Values followed by different letters in a column indicate significant

difference among treatments ( P < 0.05).
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&2 A[E PVE RELIRKFEM R A HIE

Table 2 Photosynthetic characteristics of rice leaves under different PVE concentrations

PVE ¥ (ng/L) HeAr R [umol/(m?s)] SALRE Gs Jfai CO, #eE Ci FRMEHA Tr
PVE concentration Photosynthetic rate [mol/(m?-s)] (umol/mol) [mmol/(m?-s)]
0 (CK) 12.5d 0.3886 ¢ 170.6 a 52¢
0.05 163 a 0.4428 a 146.1b 85a
0.10 16.8 a 0.4514 a 139.4 ¢ 85a
0.20 144 c¢ 0.4464 a 1482 b 73b
0.50 13.1¢ 0.4253 b 154.8b 69b
1.00 12.7d 0.4191b 1553b 5.9 be

1 (Note) : [FIFVEE G AR 71 /R Ab B H] 22 53 1 2 (P < 0.05) Values followed by different letters in a column indicate significant

difference among treatments (P < 0.05).

%+ 3 AR PVE RELIEKFEM R RIRANEEEERA_BEESE

Table 3 Stress-resistance enzyme activity and MDA content in rice leaves and roots under different PVE concentrations

Rigia PVE ¥RJ¥ (ng/L) MDA SOD CAT POD
Organ PVE concentration (umol/g, FW) (U/g, FW) [U/(g'min), FW] [U/(g'min), FW]
i FH Leaf 0 (CK) 60.9 a 197.0d 7.60 bc 3114b
0.05 50.8b 262.8b 8.09 ab 341.6 ab
0.10 4750 2894 a 833a 3689 a
0.20 54.3 ab 275.5 ab 7.75 abc 333.2 ab
0.50 56.1 ab 261.0 be 7.75 abe 344.6 ab
1.00 593 a 240.7 ¢ 7.46 ¢ 331.4 ab
HZ Root 0 (CK) 30.2a 153.8b 2520 270.8b
0.05 22.8b 195.4 ab 2.89a 3169 a
0.10 21.2b 1969 a 284 a 3154 a
0.20 22.5b 196.3 ab 2.85a 284.4 ab
0.50 243b 181.4 ab 2.75 ab 299.3 ab
1.00 28.1a 179.4 ab 2.80 ab 288.1 ab

7 (Note) : [RIFEUE G A 7R LR HIFRRAAS R PVEY B AL # 7] 22 5 .3 (P < 0.05) Values followed by different letters in a column
indicate significant difference among treatments for the same organ (P < 0.05).
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