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Effect of a Compound Agricultural Probiotic Inoculant on
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Abstract: To investigate the effects of a self-developed compound agricultural probiotic inoculant on
wheat growth, yield and grain quality, a field experiment was conducted using a new wheat line Dun-
mai 99-1 during the 2023-—2024 and 2024—2025 growing seasons. Under a spraying volume of 250 L.
per plot(area 85.8 m”) each time, five compound inoculant application levels of 0, 25, 5, 25 ahd 50 L
were set, and represented by CK, T1, T2, T3 and T4, respectively. The inoculant was applied five
times through drip irrigation from the seedling stage to the grain — filling stage. Agronomic traits,
aboveground fresh weight, antioxidant enzyme activities and malondialdehyde content were deter-
mined at different growth stages, and yield components, grain yield, and grain quality traits were
measured at maturity. The results showed that the compound inoculant significantly promoted wheat
growth at the tillering. jointing and booting stages, and exhibited significant yield increasing effects.
Compared with the control, the yield increase ranked as T3>T4>T2>T1. Among them, T3 showed
the greatest yield advantage, with grain yields of 11 258. 56 and 12 046. 48 kg « hm 7 in the two grow-
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ing seasons, increased by 25.59% and 23. 63%, respectively, compared to the control. In terms of

grain quality, except that the starch content under T1 was slightly lower than that of CK in the

2024—2025 season, the starch content, crude protein content, wet gluten content, and test weight

under the other treatments were generally higher than those of CK. Most grain quality traits showed

an increasing trend with increasing inoculant application within a certain range, and T4 showed the

best overall performance. In conclusion, the self-developed compound agricultural probiotic inoculant

showed good potential for promoting wheat growth, increasing yield, and improving grain quality.
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Different letters above the error bars at the same stage indicate significant differences between different treatments(P<Z0.05). The

same in figure 2.
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Fig. 1 Effects of different application rates of compound microbial inoculant on agronomic traits of wheat at different stages
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Fig. 2 Effects of different application rates of compound microbial inoculant on physiological indices of wheat at different stages
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Table 1 Effects of different application rates of compound microbial inoculant on wheat yield and its components

e 3 MR Soike o e/ THE R

Year Treatment Grains per spike (X10% » hm2) 1 000-grain weight/g Yield/(kg « hm~?)

2023—2024 CK 54.2340. 84d 451.38+17. 66¢ 46.2240. 46d 8 964. 774106. 05e
T1 54, 4140.77d 500. 77+12.15d 47.1540. 29¢ 10 004. 36 128. 48d
T2 55.6640. 46¢ 539.94+21. 22¢ 49.8840. 16b 10 316.88+153. 01c
T3 58.6941.06b 598.32+16.08a 51.0340. 21a 11 258.56+=161. 69a
T4 59.0141.19a 581.18+13.23b 50.8540. 08a 11 045.79£130. 35b
20242025 K 53.60£0.62c 164.67£17.02¢ 18.7540.47d 974400124 35d

T1 54,1740. 81c 519.00+12.00d 49.7440.67c 10 297.59+109. 66cd
T2 54,884 1.48¢c 550.00+13.61c 50.7340.05b 10 445, 11£149. 69¢
T3 58.2440.96b 607.00+14. 33a 51.0940. 09ab 12 046. 484264, 32a
T4 60.3341.17a 575.33+11.88b 51.4440.11a 11 386.83+£280.97h

[7i] — 45 J3£ 7] 5 B 05 ) AN ) /NG 5 B 7 Ak B ) 22 S 2 35 (P <C0. 05) . R Il

Different lowercase letters after the data of same column indicate significant differences between treatments(P<0. 05). The same in

table 2.
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Table 2 Effects of different application rates of compound microbial inoculant on the nutritional quality of wheat grains
1 it 38 ek o i HLEE 1ot N 1 it HIE
Year Treatment Starch content/% Crude protein content/ % Wet gluten content/% Test weight/(g+ L™")
2023—2024 CK 56. 700, 12b 15.3940. 04d 30. 790, 06e 820. 23+ 1. 56¢
T1 56. 71+0. 25b 15.5040. 03¢ 31.06+0. 05d 822. 01+ 1. 34be
T2 56.73+0. 26b 15.6940. 04b 31.22+0. 03¢ 822.19+0. 89b
T3 57.31+0. 11a 15.71-£0. 04b 31.67-0.02b 827.330. 43a
T4 57.290.12a 15.830. 04a 31.91£0. 05a 827.6840. 78a
C2024—2025 ck 56.7140.23d 15.4740.03d 31.9840.07d  822.60+1.18b
T1 56.6840. 38¢c 15.55+0. 03¢ 32.1740.09c 822.67+2.51b
T2 57.0840. 31b 15.64=+0.03b 32.3540.15b 823.37+1.92b
T3 57.2740.19a 15.71£0.02a 32.8840. 06a 826.53+2.90b
T4 57.33740. 15a 15.75+0.03a 33.0240.05a 831.73+2.74a
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