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[bookmark: OLE_LINK13]Table S1 Basic physical and chemical properties of black soils and maize (Zea mays L.) species information under different temperature conditions. 
	Parameters
	[bookmark: OLE_LINK12][bookmark: OLE_LINK14][bookmark: _GoBack]7.3 ℃
	4.9 ℃
	3.3 ℃
	2.7 ℃
	1.9 ℃
	0.6 ℃

	Maize species
	Xianyu 1526
	Liangyu 99
	Jinyuanyu 658
	Xianyu 355
	Dongnong 248
	Lihe 228

	pH
	5.33±0.26b
	5.45±0.23b
	5.71±0.09a
	5.40±0.18b
	5.41±0.34b
	4.97±0.10c

	TC (%)
	1.42±0.06e
	1.96±0.18d
	1.32±0.14e
	2.09±0.04c
	3.12±0.09b
	3.63±0.18a

	[bookmark: OLE_LINK6]DOC (mg kg-1)
	51.6±6.6b
	46.9±6.0b
	35.3±3.5c
	38.0±4.8c
	48.4±4.1b
	65.8±7.5a

	POC (g kg-1)
	11.3±1.7a
	12.2±2.3a
	7.59±1.80b
	8.45±0.82b
	6.03±0.79c
	4.34±0.42d

	MAOC (g kg-1)
	43.6±3.8b
	39.3±4.2c
	48.1±5.2a
	42.4±5.2bc
	51.7±5.7a
	51.2±4.2a

	TN (%)
	0.15±0.03d
	0.18±0.02c
	0.12±0.01e
	0.18±0.01c
	0.27±0.01b
	0.33±0.02a

	DON (mg kg-1)
	6.21±1.67c
	14.5±3.6b
	1.79±0.47d
	5.10±2.18c
	13.4±4.9b
	22.3±3.6a

	[bookmark: OLE_LINK11]NO3--N (mg kg-1)
	0.91±0.15d
	3.52±0.59b
	1.05±0.08cd
	1.49±0.42c
	3.83±0.94ab
	4.37±0.71a

	NH4+-N (mg kg-1)
	2.28±0.68a
	0.61±0.08c
	0.18±0.03d
	0.72±0.14c
	1.16±0.36b
	1.97±0.42a

	TP (mg kg-1)
	611±47d
	777±54c
	527±52d
	811±88c
	1030±150b
	1444±124a

	AP (mg kg-1)
	45±6c
	138±22a
	53±4c
	102±19b
	143±13a
	130±12a


Data (means ± SE, n = 9) followed by different letters show significant differences at p < 0.05 among different temperature conditions. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Table S2 Topological properties of bacterial-fungal interkingdom networks under different temperature conditions in black soils.
	Network metrics
	Bacterial-fungal interaction networks

	
	[bookmark: OLE_LINK15]7.3 ℃
	4.9 ℃
	3.3 ℃
	2.7 ℃
	1.9 ℃
	0.6 ℃

	Number of nodes
	392
	313
	516
	357
	346
	555

	Number of edges
	952
	491
	594
	605
	1386
	753

	Average degree
	4.86
	3.13
	2.30
	3.39
	8.01
	2.71

	Average path length 
	6.61
	5.7
	7.21
	5.12
	4.89
	9.99

	Graph density
	0.012
	0.011
	0.004
	0.011
	0.023
	0.005

	Average clustering coefficient
	0.48
	0.42
	0.37
	0.51
	4.89
	0.37

	Bacterial nodes
	335
	238
	443
	299
	272
	478

	Fungal nodes
	57
	75
	73
	58
	74
	77

	Saprotrophic fungal nodes
	20
	15
	13
	12
	6
	12

	Bacterial-bacterial edges
	784
	334
	450
	493
	1106
	592

	Bacterial-fungal edges
	147
	128
	127
	95
	240
	138

	Bacterial-saprotrophic fungal edges
	43
	37
	21
	15
	10
	19




[image: 稀释曲线1]
[bookmark: OLE_LINK19][bookmark: OLE_LINK16]Figure S1 Rarefaction curves of bacterial (a) and fungal (b) communities with different temperature conditions in black soils.


[image: Figure S2副本]
[bookmark: OLE_LINK1]Figure S2 The alpha (α) diversity including Shannon (a) and Chao1 (b) index of bacterial and fungal communities across the MAT gradient in black soils. Box plots marked with different letters indicated significant differences at level of p < 0.05 (n = 9).
[image: Fig. 2 NMDS-MAT+RRN - 副本]
[bookmark: OLE_LINK17]Figure S3 Bacterial (a) and fungal (b) community compositional structures (NMDS) across the MAT gradient in black soils.
[image: Figure S4副本]
Figure S4 Relative abundances of bacterial and fungal compositions at phylum level under different temperature conditions. Only proportion > 1% was shown in the figures.
[image: 门-DOC]
Figure S5 Correlations between bacterial (a) and fungal (b) compositions at phylum level with dissolved organic carbon (DOC). Asterisks refer to significant differences: ***p < 0.001, **p < 0.01, *p < 0.05.
[image: 门-POC]
Figure S6 Correlations between bacterial (a) and fungal (b) compositions at phylum level with particulate organic carbon (POC). Asterisks refer to significant differences: ***p < 0.001, **p < 0.01, *p < 0.05.
[image: 门-MAOC]
Figure S7 Correlations between bacterial (a) and fungal (b) compositions at phylum level with mineral-associated organic carbon (MAOC). Asterisks refer to significant differences: ***p < 0.001, **p < 0.01, *p < 0.05.
[image: Fungaltraits]
Figure S8 Relative abundance of functional predictions of fungal communities based on FungalTraits.

[image: Fig. 3 rrn-群落-碳库]
[bookmark: OLE_LINK10][bookmark: OLE_LINK7]Figure S9 Regressions between fungal guilds with bacterial rrn copy numbers and soil organic C pools. a-c Regressions between saprotrophic fungi, plant pathogenic fungi, and mycoparasitic fungi with rrn copy numbers (a), particulate organic carbon (POC, b) and mineral-associated organic carbon (MAOC, c). The solid line denotes the linear regression and the shaded region denotes the 95% confidence intervals (n = 9). Asterisks refer to significant differences: ***p < 0.001, **p < 0.01, *p < 0.05.

[image: 网络]
[bookmark: OLE_LINK18][bookmark: _Hlk176445245]Figure S10 Bacterial-fungal interkingdom networks under different temperature conditions in black soils. The node color indicates the taxonomy of the ASVs, and the node size is proportional to its degree in the network. 
[image: 网络参数 - 副本]
Figure S11 Proportion of nodes and edges in networks under different temperature conditions in black soils. Bac: bacteria; Sapro: saprotrophic fungi; Patho: plant pathogenic fungi; Myco: mycoparasitic fungi.


[image: ]
Figure S12 The expected model of structural equation modeling (SEM). The SEM is constructed based on two hypotheses: one is that MAT directly affects POC and MAOC; the other is MAT indirectly affects POC and MAOC by modifying DOC, bacterial life-history strategies and bacteria-saprotrophic fungal associations.
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