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Abstract: The structural characteristics of the rhizosphere bacterial communities of cucumber plants under different
proportions of mushroom residue and sawdust were analyzed, and it was found that mushroom residue and sawdust
compound substrate could replace conventional commercial matrix peat (CK) cultivation cucumber, which providing a
basis for the application of a new substrate cultivation mode. Compared with CK, cucumber cultivated with substrate
composed of mushroom residue and sawdust in three different proportions significantly increased its yield, rhizosphere
bacterial diversity and richness index, and also affected the metabolic function of rhizosphere bacteria, among which the
ratio of mushroom residue to sawdust was 1 : 1 (T,). At the classification level, the proportion of bacterial abundance in
Proteobacteria of cucumber plants under the cultivation of mushroom residue and sawdust compound substrate was
lower than that of CK, but the proportion of bacterial abundance of Bacteroidota was higher than that of CK, and Bac-
teroidota was the dominant bacterial phylum shared by mushroom residue and sawdust compound substrate cultivation.
At the taxonomic level, unclassified_c__Gammaproteobacteria, Limnobacter and Chujaibacter were the dominant bac-
terial genera unique to the root system of cucumber plants under CK conditions. Bradyrhizobium, Brevundimonas, and

Dokdonella were the dominant bacterial genera with a 1 : 3 (T)) ratio of mushroom residue to sawdust. Under the con

ditions of 1 : 1 (T,) and 3 : 1 (T3) ratios of mushroom residue to sawdust, respectively, no dominant bacterial genus
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was found in the rhizosphere of cucumber plants. Through species Venn analysis, the ratio of mushroom residue to

sawdust at the species classification level increased the number of rhizobacteria species in cucumber plants under the

treatment of 1 : 3 (Ty), 1 : 1 (T,) and 3 : 1 (T3), and the richness and diversity of rhizosphere bacteria were improved.
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Cucumber yield under different substrate ratio cul-
tivation conditions

7= Yield/(kg-hm?)

Tab. 1

AP Treatment

CK 39 762.70+619.06°
T 42 381.80+285.72°
T, 48 572.40+261.91°
T; 45 477.10+309.53°

T R SVEAE 5 A TRl/ING S BE 3R b 381 ) 22 57 1 25 P<0.05 ),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).
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Tab. 2 Number of rhizosphere bacteria in cucumber plants under different substrate ratio cultivation conditions

e AT 43258 JCIH 2580 8 Number of different taxonomic categories e ST (N gy
Treatment ["] Phylum 24 Class H Order Bl Family J& Genus f Species g:;;?gi;izfuonpi: e:thFSl)
CK 16 28 69 106 186 261 342
T, 18 33 77 120 198 290 421
T, 18 32 84 133 215 315 471
T; 21 35 86 131 216 312 456
it 24 46 115 182 299 448 696

#3 FREERELL RS TETERRIFEE Alpha SR

Tab. 3 Alpha diversity of rhizosphere bacteria in cucumber plants under different substrate ratio cultivation conditions

e AR E TR ACE $1 Chao fi i
Treatment Shannon index Simpson index ACE index Chao index Coverage rate/%
CK 2.55+0.53¢ 0.227+0.005° 429.80+8.14¢ 400.49+13.28°¢ 99.0
T, 3.82+0.50° 0.046+0.002¢ 541.92+19.52° 525.03£13.64° 99.0
T, 3.90+0.02° 0.043+0.002¢ 580.50+12.75% 572.47£12.14° 99.0
T; 3.62£0.04° 0.069+0.003" 573.46+£22.35° 547.30£17.49" 99.0

e RAEEE A R/NG PRSI 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 2 Bacterial composition of cucumber plants under different substrate ratio cultivation conditions
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Fig. 3 Under different substrate ratio cultivation conditions, the rhizosphere bacteria of cucumber plants were
composed of taxonomic bacteria
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Fig. 4 Venn diagram of the genus classification level of
rhizosphere bacteria in cucumber plants under different
substrate ratio cultivation conditions
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Fig. 6 Classification of COG function of cucumber plant rhizosphere bacteria under different substrate ratio
cultivation conditions at OTU level
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