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Al In order to reveal the yield-increasing mechanism of Paenibacillus mucilaginosus, a field experiment with different
fertilizing modes was carried out. Four different treatments were designed, including T1 (control), T2 (no fertilizer but P.
mucilaginosus 3016), T3 (P. mucilaginosus 3016 plus half of the regular fertilizer dose), and T4 (the regular fertilizer dose).
The effects on peanut growth and soil microbiological characteristics were analyzed. The results showed that peanut characters
under T3 were the best. The pod number per peanut plant, pod weight per peanut plant, hundred-pod weight, seed-producing
rate and yield were higher under T3 than under T1 by 27.1%, 22.9%, 7.8%, 2.4% and 10.4%, respectively. The nutrient content
of kernels, stems and leaves of peanut under T3 was equal or even a little more than that under T4. The contents of K were
up to 0.55% in kernels and 1.19% in stems/leaves. Meanwhile, microbial population and soil urease activity under T3 were
significantly high than that of T1 (P < 0.05), which could be helpful in improving soil quantity, microbial community structure,
function and fertility. In conclusion, P. mucilaginosus 3016 plus half of the regular fertilizer dose can be an optimal fertilizing
measure, not only increasing peanut yield, but also improving soil microbiological characteristics.
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Table 1 Peanut height under different treatments in different
growing periods

AN [ 40 A o
Peanut height in different growing periods (A/cm)
Treatment ﬁ%ﬂ ZE%T%@ %%ﬁﬂ ﬁﬁ?ﬂ%ﬁ
Seedling Flowering and Podding Maturation
stage pegging stage stage stage
T1 6.59+0.13b 10.12+0.16¢c 35.28+0.15b 35.36+0.21 ¢
T2 6.97+0.17a 10.82+041b 3590+0.28b 37.58+0.65b
T3 6.77+£0.09ab 11.98+0.19a 37.66+0.33a 38.69+0.27a
T4 6.80+0.11ab 10.56+0.27b 37.00+049a 37.12+0.39b

[ SA 6l /NG TR R ARTE0.05 K- 18 25 22 5, BEit SR R I F (i b
2.

Statistical results are shown as M = SD. Lowercases mean significant
difference (P < 0.05).
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Table 2 Peanut characters under different treatments
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Qb3 RS RE LR /I=% 3 [ ISE iy Hi fiip S
Treatment  Branch number per plant  Pod number per plant Pod weigh per plant (m/g) Hundred-pod weight (m/g)  Seed-producing rate (+/%)
T1 6.82+0.15b 10.72+0.23 b 15.68+0.25¢ 7721 +0.77b 7178 £0.59 b
T2 9.63+0.58 a 11.23 £0.68 b 17.62 042 b 80.94+0.95a 73.49+0.47 a
T3 8.61£0.47a 13.59+£040a 19.25+£0.61 a 83.23+0.84a 7423 £0.65a
T4 714+£0.21b 13.07+0.33 a 18.74 +0.53 a 82.29+0.89 a 73.82+0.44a

S /N B R RTE 005K 1 3 25 55, et 45 R R 3 Am i 22

Statistical results are shown as M + SD. Lowercases mean significant difference (P < 0.05).
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Table 3 Peanut nutrient contents under different treatments

251 Stem and leaves of peanut (w/%)

Lb 3 17 Peanut kernels (w/%)
Treatment N P K N P K
T1 498 £0.11 ab 0.60+£0.05a 0.43+0.04 ¢ 1.35+0.04 b 0.27 £ 0.04ab 0.88 £0.06b
T2 493+0.09b 0.62+0.07 a 0.50 £0.02 b 145+£0.03 a 0.29 +0.01a 0.99+0.07b
T3 5.14+£0.09 a 0.58 +0.04 a 0.55+0.02a 1.44+0.03 a 0.27 +0.03ab 1.19+0.05 a
T4 5.15+0.07 a 0.61 £0.05a 0.52 +0.03 ab 147 +£0.05a 0.26 £0.02b 1.03+0.11b

[RIFUA [l /N5 5 e 7R AE .05 - . 25 2 5, GEih S SR R P-4 B o hiofi 2.

Statistical results are shown as M + SD. Lowercases mean significant difference (P < 0.05).
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Table 4 Peanut yield under different treatments

Ab 3R Treatment 774 Peanut yield (y/kg hm?)

T1 4785+295 ¢

T2 4924 £ 412 be

T3 5281 +436 a

T4 5107 + 368 ab
[FIFIARF/NG F B R IRAE0.05K T 2 2 5, Geit 25 R A3 MH = 45

2.
Statistical results are shown as M + SD. Lowercases mean significant
difference (P < 0.05).

2.5 BB TFRaAT BT HIE R RIS

WE 7R, AEAEWGR 5, T245 T340 23 - 98 ik B 1% 14 73
24213, 219 mg (100 g) " (24 hy"', B F BT T1 [183 mg (100 g)”
(24 h)"|FIT4 [174 mg (100 g)" (24 hy'Jb 38 ( P <0.05) ; T24b 34
WERH WS P fe s, 23 mg g (24 by, T34b M 22 mg g (24
)", @35 T T4 [22 mg g (24 h)'JRITI [20 mg g (24 h)'T4b

MRS PE Catalase activity

T1 T2 13 T4
Qb Treatment

Bl FEEWIREARE SRR T RERE .

A3 Treatment

Tl T2 T3 T4
Kb Treatment

187

Fig. 1 Enzyme activity after harvest under different treatments.
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Fig. 2 Soil microbial population after harvest under different treatments.
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Fig. 3 DGGE profile of soil bacteria under different
treatments. CK: soil sample before peanut growth; T1-4: soil samples after
harvest under different treatments.

=5 DGGEEEHANEZE K
Table 5 Identities of DGGE bands
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Fig. 4 UPGMA cluster analysis of DGGE profile of peanut
after harvest.
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