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Effects of biochar-loaded potassium-solubilizing bacteria on
soil potassium availability and flue-cured tobacco quality

Tang Xiaoyu',Li Bing', Wang Yusen',Cai Yan',Zhang Zongjin®
(1 College of Resources,Sichuan Agricultural Untversity, Chengdu ,Sichuan 611130, China;
2 Panzhihua Branch of Sichuan Tobacco Company , Panzhihua,Sichuan 617000, China)

Abstract: [Objective] This study aims to investigate the effects of biochar-loaded potassium-solubilizing
bacteria on the transformation of soil potassium fractions, potassium uptake by flue-cured tobacco, and tobacco
leaf quality. [Method] Taking the typical purple soil in the tobacco-growing areas of southwestern Sichuan as
the experimental material, four treatments were established : conventional fertilization (CK) , biochar (BC) , po-
tassium-solubilizing bacteria (KSB) , and biochar-loaded potassium-solubilizing bacteria (BC+KSB). Quantita-
tive analyses were performed to determine the contents of various potassium fractions in rhizosphere and non-rhi-
zosphere soils, as well as the growth performance and leaf chemical components of flue-cured tobacco under di-
fferent treatments. [Result] Compared with CK, BC treatment significantly increased the readily available pota-
ssium content in flue-cured tobacco rhizosphere soil by 41.51% , while decreasing slowly available potassium
content by 6.78% (P<C0.05). KSB treatment significantly increased readily available potassium content in rhi-
zosphere soil and total potassium uptake of flue-cured tobacco by 8. 54% and 16. 09% ,respectively (P<C0.05),

though its potassium activation effect was limited. BC+KSB treatment exhibited significant synergistic effects.
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The available potassium content in its rhizosphere soil was 13.46% higher than that of BC treatment, and the
difference in potassium fractions between rhizosphere and non-rhizosphere soils was significantly narrowed (P<C
0.05). Compared with KSB treatment, plant height, stem girth and dry matter accumulation of flue-cured to-
bacco increased by 6.74% — 12.36% , and total potassium uptake was significantly elevated by 17.99% (P<<
0.05). Meanwhile, the sugar-nicotine and potassium-chloride ratios of tobacco leaves became more appropriate,
and the coordination of chemical components was significantly improved. [Conclusion] Biochar-loaded pota-
ssium-solubilizing bacteria can promote the transformation of soil slowly available potassium into available frac-
tions and optimize rhizosphere nutrient distribution via synergistic effects, thereby significantly improving pota-

ssium uptake efficiency and leaf quality of flue-cured tobacco. Its comprehensive effect is distinctly superior to

single treatments.

Key words: flue-cured tobacco; biochar; potassium-solubilizing bacteria; potassium fractions; potassium

accumulation ; southwestern Sichuan tobacco-growing areas
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Fig. 1 Effects of biochar-loaded potassium-solubilizing bacteria on contents of various potassium fractions in rhizosphere and

non-rhizosphere soils of flue-cured tobacco
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Table 1 Effects of biochar-loaded potassium-solubilizing bacteria on enrichment ratios of various potassium fractions in

flue-cured tobacco rhizosphere soil

4%/ % Enrichment ratio

A Available potassium

ZZR B Slowly available potassium

piE:)
Treatment AT Readily available potassium
CK 17.95+6.10 a
BC 9.64+1.85b
KSB 18.87+4.30a
BC+KSB 8.674+2.37b

41.65+3.54 a 8.44+4.52a

3.62£2.10b 5.07£1.02a
—0.9942.63b —7.33£0.61b
—1.4941.39b 7.27+1.13a

W3 Bl 5 AR A TR/ NE SE R 3 R A B ) 25 57 B 3 (P<<0. 05) . T [A].

Note: Different lowercase letters within the same column indicate significant differences among treatments (P<<0. 05). The same below.
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Table 2 Effects of biochar-loaded potassium-solubilizing bacteria on agronomic traits of flue-cured tobacco

Ak 7 B /em ZE M /em R /em R 5E/em i} % Number of
Treatment Plant height Stem girth Maximum leaf length Maximum leaf width leaves

CK 81.99+1.00 ¢ 10.01£0.55¢ 64.80+2.32¢ 21.784+1.87b 22.33+0.58 ¢
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KSB 100.974+1.74b 11.12+0.78b 73.11£3.57b 34.014+0.78a 24.0040.00 b
BC+KSB 107.78+0.50 a 12.78+0.53 a 82.154+1.43a 37.5640.66 a 26.0040.00 a
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Fig. 2 Effects of biochar-loaded potassium-solubilizing

bacteria on dry matter accumulation of flue-cured tobacco
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Table 3 Effects of biochar-loaded potassium-solubilizing bacteria on chemical components of flue-cured tobacco leaves
sk 7 BHE A/ % R JEUE 5k / 0% R 4k / 0% BATE/ % AE/ %
Treatment Total sugar content Reducing sugar content Nicotine content Total nitrogen content Chlorine content
CK 16.0940.06 b 8.90£1.25b 2.50x0.88a 1.44740.38b 0.33x0.12b
BC 18.37%0.03 a 9.37£1.40b 2.76x0.47 a 2.65+0.28a 0.49=0. 08 ab
KSB 18.02%0.75a 8.45+0.87b 3.13x0.41a 2.28%0.32a 0.53=£0.09 a
BC+KSB 18.53%0.14 a 15.754+1. 14 a 2.28=0.11a 2.46x0.10a 0.33£0.09b
T W% AR B T
. . S . . S . Potassium-Chlorine
Treatment Potassium content Sugar-Nicotine ratio Nitrogen-Nicotine ratio ratio
CK 2.254+0.18a 6.92£2.11a 0.65+0.34b 7.70£3.31a
BC 1.8140.23b 6.78+£1.06a 0.98£0.18 ab 3.79£0.95a
KSB 2.39+0.16a 5.81£0.57a 0.73£0.01 ab 4.60+£0.64 a
BC+KSB 2.54+0.10a 8.13+£0.46 a 1.0840.06 a 8.11+t2.51a
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