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Table S1. Effect of zaxinone mimics in combination with different NPK levels on crown root number, root length, shoot length, fresh and dry plant biomass of wheat under hydroponic conditions.
	Treatments
	Crown root (number)
	Root length (cm)
	Shoot length (cm)
	Plant fresh biomass (g)
	Plant dry biomass (g)

	NPK levels
	Zaxinone mimics
	

	
0.0

	Blank
	10.81.1
	16.31.8
	21.41.0
	6.20.3
	2.80.1

	
	MiZax3 (5 M)
	12.70.5
	21.02.2
	23.51.2
	8.60.3
	3.40.1

	
	MiZax5 (5 M)
	15.31.6
	17.61.9
	22.51.2
	8.20.7
	3.30.1

	
25%
	Blank
	13.70.8
	26.71.4
	27.02.2
	7.90.2
	3.40.2

	
	MiZax3 (5 M)
	17.51.4
	29.91.7
	29.71.8
	9.50.4
	3.80.1

	
	MiZax5 (5 M)
	16.71.3
	27.72.2
	29.11.6
	9.30.6
	3.70.1

	50%
	Blank
	15.21.5
	27.02.3
	27.51.9
	10.00.2
	3.60.1

	
	MiZax3 (5 M)
	19.31.2
	34.71.8
	34.81.8
	11.90.4
	4.50.2

	
	MiZax5 (5 M)
	19.51.8
	33.41.4
	33.41.4
	11.50.2
	4.20.1

	100%
	Blank
	15.61.6
	27.51.4
	29.0.9
	10.30.4
	3.60.1

	
	MiZax3 (5 M)
	18.01.7
	32.51.6
	32.51.6
	11.10.3
	4.00.1

	
	MiZax5 (5 M)
	17.51.5
	30.81.6
	30.81.6
	10.60.4
	3.90.2

	F- values
	
	
	
	
	

	NPK levels (L)
	34.6***
	152.8***
	94.4***
	188.6***
	78.6***

	Zaxinone mimics (M)
	31.1***
	37.5***
	28.2***
	73.6***
	59.9***

	L × M
	2.5*
	2.4*
	3.1***
	4.1*
	2.7*

	NPK levels
	Zaxinone mimics
	-------- Percent (%) variation over control (No fertilizer and MiZax) --------

	
0.0

	Blank
	---
	---
	---
	---
	---

	
	MiZax3 (5 M)
	+17.5
	+28.6
	+9.8
	+38.7
	+21.4

	
	MiZax5 (5 M)
	+41.7
	+7.7
	+5.1
	+32.2
	+17.8

	
25%
	Blank
	+26.8
	+63.4
	+26.2
	+27.4
	+21.4

	
	MiZax3 (5 M)
	+62.0
	+83.3
	+38.8
	+53.2
	+35.7

	
	MiZax5 (5 M)
	+54.6
	+70.0
	+35.9
	+50.0
	+32.1

	50%
	Blank
	+40.7
	+65.4
	+28.5
	+61.2
	+28.6

	
	MiZax3 (5 M)
	+78.7
	+112.9
	+62.6
	+91.9
	+60.7

	
	MiZax5 (5 M)
	+80.5
	+104.7
	+56.1
	+85.4
	+50.0

	100%
	Blank
	+44.4
	+68.5
	+35.5
	+66.1
	+28.6

	
	MiZax3 (5 M)
	+66.7
	+99.1
	+51.8
	+79.0
	+42.8

	
	MiZax5 (5 M)
	+62.0
	+88.9
	+43.9
	+70.9
	+39.3


The data represent means  SD. Asterisks indicate statistically significant differences as compared to control (*** and *—significant at p < 0.001 and p < 0.05, respectively). NPK fertilizers were applied at the 100%, 50% and 25% of the recommended dose. Number of replicates (n =8). The values in the column show percent increase (+) over blank (0.0 fertilizer) treatment.


Table S2. Effect of foliar spray of zaxinone mimics in combination with different NPK levels on plant height, number of productive tiller plant-1, number of grains spike-1, and total grains weight plant-1 under greenhouse conditions.
	Treatments
	Plant height (cm)
	Productive tillers plant-1 (number)
	Grain spike-1
(number)
	Grains weight plant-1 (g)

	NPK levels
	Zaxinone mimics
	

	
0.0

	Blank
	30.82.5
	2.20.4
	23.22.7
	14.31.5

	
	MiZax3 (5 M)
	33.11.0
	3.50.8
	30.21.9
	17.00.8

	
	MiZax5 (5 M)
	31.82.8
	3.00.0
	28.81.8
	16.71.2

	
25%
	Blank
	31.72.5
	2.50.5
	24.72.9
	15.20.9

	
	MiZax3 (5 M)
	35.73.3
	3.50.5
	30.02.0
	20.71.7

	
	MiZax5 (5 M)
	34.74.7
	3.20.4
	29.02.8
	19.32.8

	50%
	Blank
	31.92.3
	2.70.8
	28.72.0
	16.21.1

	
	MiZax3 (5 M)
	42.91.9
	5.30.8
	41.02.3
	25.71.8

	
	MiZax5 (5 M)
	40.41.2
	5.00.6
	38.31.7
	24.21.8

	100%
	Blank
	33.22.5
	3.7.08
	30.52.3
	17.73.3

	
	MiZax3 (5 M)
	38.71.7
	4.30.8
	34.53.0
	22.71.2

	
	MiZax5 (5 M)
	38.23.7
	4.00.6
	33.33.7
	21.20.7

	F- values

	NPK levels (L)
	19.4***
	21.2***
	57.2***
	39.9***

	Zaxinone mimics (M)
	27.9***
	30.5***
	64.0***
	70.0***

	L × M
	3.2***
	3.6*
	4.2***
	4.6*

	NPK levels
	Zaxinone mimics
	------ Percent variation over control (No fertilizer and MiZax) ------

	
0.0

	Blank
	---
	---
	---
	---

	
	MiZax3 (5 M)
	+7.5
	+59.1
	+30.2
	+18.8

	
	MiZax5 (5 M)
	+3.2
	+36.4
	+21.5
	+16.8

	
25%
	Blank
	+2.9
	+13.6
	+6.5
	+6.2

	
	MiZax3 (5 M)
	+15.9
	+59.1
	+29.3
	+44.7

	
	MiZax5 (5 M)
	+12.6
	+45.4
	+25.0
	+34.9

	50%
	Blank
	+3.6
	+22.7
	+23.7
	+13.2

	
	MiZax3 (5 M)
	+39.3
	+141
	+76.7
	+79.7

	
	MiZax5 (5 M)
	+31.2
	+127.3
	+65.1
	+69.2

	100%
	Blank
	+7.8
	+68.2
	+31.5
	+23.8

	
	MiZax3 (5 M)
	+25.6
	+95.4
	+48.7
	+58.7

	
	MiZax5 (5 M)
	+24.0
	+81.8
	+43.5
	+48.2


The data represent means  SD. Asterisks indicate statistically significant differences as compared to control (*** and *—significant at p < 0.001 and p < 0.05, respectively). NPK fertilizers were applied at the 100%, 50% and 25% of the recommended doses. Number of replicates (n =6).


Table S3. Percent increase in number of total tillers plant-1, plant dry biomass, spike length, and 100 grains weight over blank (no fertilizer and MiZax) with foliar spray of zaxinone mimics, MiZax3 and MiZax5, along with different NPK levels under greenhouse conditions.
	Treatments
	Total tillers
	Plant dry biomass
	Spike length
	100 grains weight

	NPK levels
	Zaxinone mimics
	------ Percent variation over control (No fertilizer and MiZax) ------

	
0.0

	No MiZax
	---
	---
	---
	---

	
	MiZax3 (5 M)
	+30.0
	+13.1
	+32.5
	+11.9

	
	MiZax5 (5 M)
	+21.6
	+10
	+33.7
	+9.5

	
25%
	No MiZax
	+16.6
	+1.3
	+3.6
	+5.4

	
	MiZax3 (5 M)
	+55.5
	+13.1
	+26.5
	+17.3

	
	MiZax5 (5 M)
	+38.8
	+3.2
	+27.7
	+14.0

	50%
	No MiZax
	+16.6
	+3.5
	+28.9
	+9.5

	
	MiZax3 (5 M)
	+61.1
	+28.2
	+57.8
	+31.3

	
	MiZax5 (5 M)
	+46.7
	+18.9
	+56.6
	+27.8

	100%
	No MiZax
	+28.3
	+5.4
	+36.1
	+14.9

	
	MiZax3 (5 M)
	+60.0
	+20.5
	+38.5
	+18.5

	
	MiZax5 (5 M)
	+43.3
	+10.6
	+48.2
	+15.5


Values in the column show percent increase (+) over blank (0.0 fertilizer) treatment.
















Table S4. Effect of foliar spray of zaxinone mimics in combination with different NPK levels on plant height, number of tillers plant-1, and dry plant biomass of wheat under field conditions.
	Treatments
	Plant height (cm)
	Number of tiller m-2
	Plant dry biomass (kg ha-1)

	NPK levels
	Zaxinone mimics
	

	
0.0

	Blank
	583.4
	902.9
	268060

	
	MiZax3 (5 M)
	643.7
	1143.9
	316546

	
	MiZax5 (5 M)
	613.7
	1103.9
	307763

	
25%
	Blank
	611.9
	1074.8
	301524

	
	MiZax3 (5 M)
	642.6
	1313.9
	324272

	
	MiZax5 (5 M)
	642.3
	1235.5
	315045

	50%
	Blank
	632.2
	1194.8
	3135133

	
	MiZax3 (5 M)
	722.3
	1664.8
	393621

	
	MiZax5 (5 M)
	700.9
	1583.8
	378116

	100%
	Blank
	653.0
	1307.6
	333272

	
	MiZax3 (5 M)
	684.1
	1445.1
	360695

	
	MiZax5 (5 M)
	672.1
	1364.3
	347871

	F- values
	
	
	

	NPK levels (L)
	42.5***
	355***
	171***

	Zaxinone mimics (M)
	34.4***
	271***
	139***

	L × M
	2.9*
	22***
	13.8***

	NPK levels
	Zaxinone mimics
	----- Percent (%) variation over blank (No fertilizer and MiZax) ------

	
0.0

	No MiZax
	---
	---
	---

	
	MiZax3 (5 M)
	+10.3
	+26.7
	+18.0

	
	MiZax5 (5 M)
	+5.2
	+22.2
	+14.8

	
25%
	No MiZax
	+5.2
	+18.9
	+12.5

	
	MiZax3 (5 M)
	+10.3
	+45.5
	+20.9

	
	MiZax5 (5 M)
	+10.3
	+36.7
	+17.5

	50%
	No MiZax
	+8.6
	+32.2
	+16.9

	
	MiZax3 (5 M)
	+24.1
	+84.4
	+46.8

	
	MiZax5 (5 M)
	+20.7
	+75.5
	+41.0

	100%
	No MiZax
	+12.0
	+44.4
	+24.3

	
	MiZax3 (5 M)
	+17.2
	+60.0
	+34.5

	
	MiZax5 (5 M)
	+15.5
	+51.1
	+29.8


The data represent means  SD. Asterisks indicate statistically significant differences as compared to control (*** and *—significant at p < 0.001 and p < 0.05, respectively). NPK fertilizers were applied at the 100%, 50% and 25% of the recommended doses. Number of replicates (n =6). Values in the column show percent increase (+) over blank (0.0 fertilizer) treatment.



Table S5. Percent increase in chlorophyll a, chlorophyll b, total chlorophyll and carotenoids contents of wheat leaf over blank (no fertilizer and MiZax) with foliar spray of zaxinone mimics, MiZax3 and MiZax5, along with different NPK levels under field conditions. 
	Treatments
	Chlorophyll a 
	Chlorophyll b 
	Total chlorophyll 
	Carotenoids 

	NPK levels
	Zaxinone mimics
	----- Percent variation over control (No fertilizer and MiZax) -----

	
0.0

	Blank
	--
	---
	---
	

	
	MiZax3 (5 M)
	+14.3
	+12.5
	+13.9
	+20.0

	
	MiZax5 (5 M)
	+9.2
	+4.2
	+8.2
	+16.0

	
25%
	Blank
	+5.2
	+8.3
	+5.7
	+8.0

	
	MiZax3 (5 M)
	+17.3
	+20.8
	+18.8
	+24.0

	
	MiZax5 (5 M)
	+7.1
	+16.7
	+9.0
	+16.0

	50%
	Blank
	+8.2
	+16.7
	+9.8
	+20.0

	
	MiZax3 (5 M)
	+26.5
	+37.5
	+28.7
	+32.0

	
	MiZax5 (5 M)
	+19.4
	+29.2
	+21.3
	+28.0

	100%
	Blank
	+12.2
	+20.9
	+13.9
	+24.0

	
	MiZax3 (5 M)
	+26.5
	+29.2
	+27.9
	+24.0

	
	MiZax5 (5 M)
	+15.3
	+25.0
	+18.0
	+24.0


Values in the column show percent increase (+) over blank (0.0 fertilizer) treatment.












Table S6. Percent increase in spike length, unfilled grains and 100 grains weight of wheat over blank (no fertilizer and MiZax) with foliar spray of zaxinone mimics, MiZax3 and MiZax5, along with different NPK levels under the field conditions.
	Treatments
	Spike length 
	Unfilled grains spike-1
	100 grain weight

	NPK levels
	Zaxinone mimics
	-------- Percent variation over control (No fertilizer and MiZax) --------

	
0.0

	Blank
	--
	---
	---

	
	MiZax3 (5 M)
	+18.7
	-16.4
	+7.7

	
	MiZax5 (5 M)
	+7.5
	-11.5
	+5.1

	
25%
	Blank
	+6.2
	-8.2
	+2.6

	
	MiZax3 (5 M)
	+17.5
	-18.0
	+12.8

	
	MiZax5 (5 M)
	+13.7
	-11.5
	+10.2

	50%
	Blank
	+17.5
	+8.2
	+5.1

	
	MiZax3 (5 M)
	+48.7
	-39.3
	+20.5

	
	MiZax5 (5 M)
	+45.0
	-14.7
	+17.9

	100%
	Blank
	+18.7
	+9.8
	+7.7

	
	MiZax3 (5 M)
	+32.5
	-24.6
	+15.4

	
	MiZax5 (5 M)
	+31.2
	-24.6
	+15.4


Values in the column show percent increase (+) or decrease (-) over blank (0.0 fertilizer) treatment.

















Table S7. Effect of foliar spray of zaxinone mimics in combination with different NPK levels on spikelets spike-1, number of grains spike-1, and grain yield of wheat under field conditions.
	Treatments
	Spikelets spike-1 (number)
	Grains spike-1 (number)
	Grain yield (kg ha-1)
	Agronomic efficiency (kg grain kg−1 NPK applied)

	NPK levels
	Zaxinone mimics
	
	

	
0.0

	Blank
	29.51.4
	22.82.9
	244553
	----

	
	MiZax3 (5 M)
	36.42.4
	31.23.4
	270026
	----

	
	MiZax5 (5 M)
	33.01.7
	27.21.4
	269345
	----

	
25%
	Blank
	34.91.8
	29.21.9
	257269
	1.91.0

	
	MiZax3 (5 M)
	37.91.1
	32.92.8
	270909
	4.00.8

	
	MiZax5 (5 M)
	36.62.6
	31.23.1
	270111
	3.90.8

	50%
	Blank
	36.81.9
	30.21.8
	271016
	2.00.4

	
	MiZax3 (5 M)
	46.22.3
	42.52.6
	308750
	4.90.7

	
	MiZax5 (5 M)
	45.51.7
	40.71.4
	299715
	4.20.5

	100%
	Blank
	38.71.9
	32.0.1.6
	277142
	1.20.4

	
	MiZax3 (5 M)
	41.61.9
	37.02.6
	289449
	1.70.2

	
	MiZax5 (5 M)
	40.41.4
	35.72.9
	287228
	1.60.2

	F- values
	
	
	
	

	NPK levels (L)
	134.4***
	84.0***
	121.7***
	140.0***

	Zaxinone mimics (M)
	76.6***
	75.4***
	104.5***
	34.0***

	L × M
	8.7***
	6.5***
	7.1***
	8.3*

	NPK levels
	Zaxinone mimics
	------ Percent variation over control (No fertilizer and MiZax) ------

	
0.0
	Blank
	---
	---
	---
	---

	
	MiZax3 (5 M)
	+23.3
	+36.8
	+10.4
	---

	
	MiZax5 (5 M)
	+11.8
	+19.3
	+10.1
	---

	
25%
	Blank
	+18.3
	+28.1
	+5.2
	---

	
	MiZax3 (5 M)
	+28.5
	+44.3
	+10.8
	---

	
	MiZax5 (5 M)
	+24.1
	+36.8
	+10.5
	---

	50%
	Blank
	+24.7
	+32.5
	+10.8
	---

	
	MiZax3 (5 M)
	+56.6
	+86.4
	+26.3
	---

	
	MiZax5 (5 M)
	+54.2
	+78.5
	+22.6
	---

	100%
	Blank
	+31.2
	+40.3
	+13.3
	---

	
	MiZax3 (5 M)
	+41.0
	+62.3
	+18.4
	---

	
	MiZax5 (5 M)
	+36.9
	+56.6
	+17.5
	---


The data represent means  SD. Asterisks indicate statistically significant differences as compared to control (*** and *—significant at p < 0.001 and p < 0.05, respectively). NPK fertilizers were applied at the 100%, 50% and 25% of the recommended doses. Number of replicates (n =6).



Table S8. Effect of foliar spray of zaxinone mimics in combination with different NPK levels on nitrogen (N), phosphorus (P) and potassium (K) content in wheat leaf under field conditions.
	Treatments
	Leaf N content (g kg-1)
	Leaf P content (g kg-1)
	Leaf K content (g kg-1)

	NPK levels
	Zaxinone mimics
	

	
0.0

	Blank
	25.30.9
	2.22.9
	7.50.7

	
	MiZax3 (5 M)
	27.60.5
	2.53.9
	8.70.8

	
	MiZax5 (5 M)
	27.10.9
	2.53.9
	8.30.1

	
25%
	Blank
	26.41.3
	2.44.8
	8.60.2

	
	MiZax3 (5 M)
	28.20.7
	2.73.9
	10.70.1

	
	MiZax5 (5 M)
	27.81.5
	2.75.5
	10.20.9

	50%
	Blank
	27.20.5
	2.54.8
	9.60.2

	
	MiZax3 (5 M)
	30.50.8
	3.24.8
	13.10.3

	
	MiZax5 (5 M)
	29.20.2
	3.13.8
	11.80.5

	100%
	Blank
	27.70.5
	2.67.6
	10.40.3

	
	MiZax3 (5 M)
	28.90.7
	2.95.1
	11.30.8

	
	MiZax5 (5 M)
	28.70.3
	2.84.3
	10.90.5

	F- values
	
	
	
	

	NPK levels (L)
	13.8***
	8.8***
	52.8***

	Zaxinone mimics (M)
	21.7***
	10.8***
	32.5***

	L × M
	0.81ns
	0.81ns
	2.9*

	NPK levels
	Zaxinone mimics
	------ Percent (%) variation over blank (No fertilizer and MiZax) -------

	
0.0

	No MiZax
	---
	---
	---

	
	MiZax3 (5 M)
	9.0
	+13.6
	+16

	
	MiZax5 (5 M)
	+7.1
	+13.6
	+10.7

	
25%
	No MiZax
	+4.3
	+9.1
	+14.7

	
	MiZax3 (5 M)
	+11.5
	+22.7
	+42.7

	
	MiZax5 (5 M)
	+9.7
	+22.7
	+36.0

	50%
	No MiZax
	+7.5
	+13.6
	+28.0

	
	MiZax3 (5 M)
	+20.5
	+45.4
	+74.7

	
	MiZax5 (5 M)
	+15.4
	+40.9
	+57.3

	100%
	No MiZax
	+9.5
	+18.2
	+38.7

	
	MiZax3 (5 M)
	+14.2
	+31.8
	+50.7

	
	MiZax5 (5 M)
	+13.4
	+27.3
	+45.3


The data represent means  SD. Asterisks indicate statistically significant differences as compared to control (*** and *—significant at p < 0.001 and p < 0.05, respectively while ns—non-significant). NPK fertilizers were applied at the 100%, 50% and 25% of the recommended doses. Values in the column show percent increase (+) over blank (0.0 fertilizer) treatment.
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