	Parameter
	Soil code

	
	Soil 2.3
Mean ± SD
	Soil 2.4
Mean ± SD

	Soil type (USDA)
	Sandy loam
	Loam

	Available phosphorus (mg kg⁻¹ P₂O₅)
	170.7 ± 3.5
	45.3 ± 5.9

	Exchangeable potassium (mg kg⁻¹)
	225.7 ± 35.2
	234.7 ± 78.4

	Organic carbon (g kg⁻¹)
	5.1 ± 0.64
	24.0 ± 1.39

	Organic matter (g kg⁻¹)
	8.7 ± 1.09
	41.4 ± 2.42

	Total nitrogen (g kg⁻¹)
	0.63 ± 0.06
	2.53 ± 0.06

	pH
	7.07 ± 0.15
	7.60 ± 0.10

	C/N ratio
	7.97 ± 2.09
	9.47 ± 2.09


Supplementary Table S1. Table S1. Physicochemical characteristics of soils 2.3 and 2.4 used in the experiments. Soil texture was classified according to the USDA system. Data are presented as mean ± SD (n = 3). Available phosphorus is expressed as P₂O₅ equivalent. The C/N ratio was calculated from organic carbon and total nitrogen contents.
























Supplementary Table S2. Primers used in this study for the construction and molecular verification of the Papiliotrema terrestris PT22AV gap1Δ mutant. Primer pairs PVCB176–PVCB386 and PVCB387–PVCB179 were used for amplification of the 5′ and 3′ flanking regions of GAP1 (gene g4538), respectively. Primers JOHE46368 and JOHE46369 were used for amplification of the hygromycin resistance (HYG) marker. Primer pairs PVCB180–JOHE46630 and JOHE46631–PVCB181 were used to verify homologous recombination at the 5′ and 3′ junctions, respectively. Primers PVCB220–PVCB221 were used to assess the absence of the wild-type GAP1 allele, whereas PVCB180–PVCB181 were used to amplify the entire GAP1 locus and confirm insertion of the HYG cassette based on the increased amplicon size.

	Primer 
	Sequence (5’ – 3’)
	Description

	PVCB176
	GCGCGCCTAGGCCTCTGCAGGTCGACTCTAGCGACTTTGTGCCAAGAAG
	F - 5' GAP1 g4538

	PVCB386
	TATATCGACAGTGGCTTCTCATGATAATCCACGCCATGAG
	R - 5' GAP1 g4538' 

	PVCB387
	AACAATCTGCGCAGTGCTGAGTTCACCTGGCTCTCGATCT
	F - 3' GAP1 g4538

	PVCB179
	TGATTACGAATTCTTAATTAAGATATCGAGGATTCTCGGGCAAGGTTCAG
	R - 3' GAP1 g4538

	JOHE46368
	GAGAAGCCACTGTCGATATA
	HYG marker

	JOHE46369
	TCAGCACTGCGCAGATTGTT
	HYG marker

	PVCB180
	GGGTGGAGCTGTCAAACAAG
	F - assess 5' junction in gap1 mutant

	PVCB181
	TACCTCCAAGCGACAGTGAA
	R - assess 3' junction in gap1 mutant

	PVCB220
	TCATCTACCCGGTCTCTGGA
	F - internal GAP1 g4538 

	PVCB221
	CGATGATGGTGAGCGAAGTG
	R - internal GAP1 g4538 

	JOHE46630
	TCCTCCTCACTCCCATCATC
	R - assess 5' junction in gap1 mutant

	JOHE46631
	CGGTAAGCCGTGTGACCTAT
	F - assess 3' junction in gap1 mutant





