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Effect of long-term organic fertilization on pH value in soil in the field
The pH of the COF treated rhizosphere soil was less than in NF soil, but higher than in CF treated soil (Fig. S1a). The effects of COF and CF on the pH of non-rhizosphere soil were similar to those in the rhizosphere soil (Fig. S1b). 
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Fig. S1. Effect of long-term (10 years) organic fertilizer application on pH values in rhizosphere (a) and non-rhizosphere bulk soil (b) under no fertilizer (NF), chemical fertilizer (CF) and 50% chemical fertilizer + pig manure organic fertilizer (COF) in the field in Experiment 1. The values are the means ± standard errors (n=3). Bar data with the same letters indicate non-significant difference among fertilizer treatments (P ≤ 0.05). 

OsPAP10c positively regulates rice seeds 
Rice seed width was 9.4 % and 14.4 % greater in PAP10c-OE rice and 8.5 % and 5.0 % less in pap10c rice compared with WT under CF and OF treatments, respectively (Fig. S2a, S2b). Similarly, the seed length was 7.8 % and 7.4 % greater in PAP10c-OE rice and 3.5 % and 4.0 % less in pap10c rice compared with WT in CF and OF treatment, respectively (Fig. S2a, S2c).
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Fig. S2. Effect of organic fertilizer application on photos of seeds of three rice genotypes (WT, PAP10c-OE and pap10c) showing variation in the seed width and length (a), seed width (b) and seed length (c) under chemical fertilizer (CF) and organic fertilizer (OF) in the filling stage in rice cv. Nipponbare in Experiment 3. The values are the means ± standard errors (n=7). Bar data with the same letters indicate non-significant difference among fertilizer treatments (P ≤ 0.05).

Gene-specific primer pair
Gene-specific primer pair were showed in Table S1. 
[bookmark: _GoBack]Table S1 Primers used for PCR amplification under chemical fertilizer (CF) and organic fertilizer (OF) in the tillering stage in rice cv. Nipponbare in Experiment 2.
	Gene
	Gene number
	Primer sequence(5′-3′)

	OsACTIN
	Os03g50885
	F: TGGCATCTCTCAGCACATTCC

	
	
	R: TGCACAATGGATGGGTCAGA

	OsPAP10c
	Os12t0637100
	F: TACCAGCCATGGATCTGGAC

	　
	　
	R: GAGGCGATCTTGACGGAGTA



WT	d
c

0.18257418583505536	0.12909944487358055	0.18257418583505536	0.12909944487358055	CF	OF	7.3	7.4999999999999991	PAP10c-OE	b
a

0.14960264830861902	0.15118578920369083	0.14960264830861902	0.15118578920369083	CF	OF	7.8714285714285719	8.0571428571428569	pap10c	e
d

5.3452248382484691E-2	8.1649658092772678E-2	5.3452248382484691E-2	8.1649658092772678E-2	CF	OF	7.0428571428571436	7.2	
Seed length (mm)




WT	c
c

5.7735026918962505E-2	4.8795003647426699E-2	5.7735026918962505E-2	4.8795003647426699E-2	CF	OF	3.1999999999999997	3.1714285714285717	PAP10c-OE	b
a

5.773502691896263E-2	9.511897312113414E-2	5.773502691896263E-2	9.511897312113414E-2	CF	OF	3.5	3.628571428571429	pap10c	e
d

7.5592894601845512E-2	6.9006555934235478E-2	7.5592894601845512E-2	6.9006555934235478E-2	CF	OF	2.9285714285714279	3.0142857142857138	
Seed width (mm)



a
c
b
c
2.6457513110645845E-2	4.5092497528228866E-2	6.8068592855540511E-2	2.6457513110645845E-2	4.5092497528228866E-2	6.8068592855540511E-2	NF	CF	COF	7.12	6.0133333333333328	6.5066666666666668	pH value in rhizosphere soil 

a
c
b
d
2.8867513459481187E-2	0.11547005383792475	1.0000000000000231E-2	2.8867513459481187E-2	0.11547005383792475	1.0000000000000231E-2	NF	CF	COF	7.0566666666666658	6.0466666666666669	6.6400000000000006	pH value in non-rhizosphere soil  
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