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Field experiment
[bookmark: _Hlk199756387]Fertilization and irrigation management
Base N, P, and K fertilizers were applied as urea, diammonium phosphate, and potassium sulphate at the ratio of 150 kg hm-2, 150 kg hm-2, and 150 kg hm-2, respectively. 
Top dressing was carried out together with irrigation. The present experiment employed a drip irrigation system for water application. The types of N, P, and K fertilizers was same as base fertilizers.
Table S1 The irrigation and top dressing strategies in the field
	Irrigation time
	Irrigation volume
(m3 hm-2)
	N
(kg hm-2)
	P
(kg hm-2)
	K
(kg hm-2)

	June 11, 2022
	300
	30
	60
	7.5

	June 26, 2022
	375
	45
	105
	7.5

	July 6, 2022
	375
	75
	75
	0

	July 20, 2022
	450
	75
	75
	0

	July 30, 2022
	525
	75
	75
	0

	August 12, 2022
	525
	75
	105
	0

	August 26, 2022
	525
	75
	105
	0

	September 5, 2022
	525
	0
	0
	0


N, P, and K fertilizers were applied as urea, diammonium phosphate, and potassium sulphate, respectively.

[bookmark: _Hlk200620611][bookmark: _Hlk200619767]Table S2 Soil properties under different treatments
	[bookmark: _Hlk200620595]
	pH
	TS
	TN
	TP
	TK
	SOM
	AN
	AP
	AK

	Healthy
	8.87±0.62
	2.53±0.20
	0.44±0.06
	0.32±0.04
	16.57±1.36
	8.42±0.78
	24.39±2.43
	9.99±0.69
	117±8.19

	Diseased
	8.81±1.23
	2.45±0.14
	0.48±0.05
	0.39±0.03
	15.27±1.52
	8.49±1.18
	25.63±1.79
	10.11±1.21
	128.33±14.11


[bookmark: _Hlk200620692]TS: total salt (g·kg-1); TN: total nitrogen (g·kg-1); TP: total phosphorus: (g·kg-1); TK: total potassium (g·kg-1): SOM: soil organic matter (g·kg-1); AN: available nitrogen (mg·kg-1); AP: available phosphorus (mg·kg-1); AK: available potassium (mg·kg-1).
All the properties were not significantly different between Healthy and Diseased (determined by Kruskal–Walis rank sum test, P > 0.05).

[bookmark: _Hlk166752730]Table S3 Result of the normality and homoscedasticity test
	Variable
	Shapiro-Wilk test
	Levene's test

	
	Statistic
	P
	F value
	P

	Cotton yield
	0.948
	0.812
	0.799
	0.697

	Chao1 richness
	0.847
	0.012
	0.446
	0.725

	Heip’s evenness
	0.821
	0.009
	0.557
	0.801

	Bray-Curtis dissimilarity
	0.836
	< 0.001
	1.731
	0.214

	Selectivity
	0.956
	0.713
	1.223
	0.195

	Beta NTI values
	0.848
	0.013
	25.656
	<0.001

	DOC
	0.958
	0.762
	0.239
	0.638

	V. dahliae abundance (day 3)
	0.940
	0.554
	0.526
	0.489

	V. dahliae abundance (day 5)
	0.900
	0.219
	0.002
	0.967

	V. dahliae abundance (day 7)
	0.933
	0.477
	0.532
	0.487

	V. dahliae abundance (day 9)
	0.955
	0.723
	0.893
	0.372

	V. dahliae abundance (day 11)
	0.931
	0.458
	0.131
	0.727

	Spore germination rate
	0.735
	0.033
	0.547
	0.813


DOC: dissolved organic carbon.
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Figure S1. Venn diagrams showing the distribution of zOTUs in different bulk (B) and rhizosphere (R) soil under different treatments. Healthy: healthy cotton plants; Diseased: diseased cotton plants.
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