Supplementary Table S1. The effect of the interaction between irrigation treatments and organic rates on
the all studied traits in the studied seasons.

Season 1st season 2018/2019 2nd season 2019/2020
Trait 1y, Gyi Syi TKW: PHi HL  TY: GY: SY: TKW: PH: HD
Treatment

O1 8.47 475 372 5598 9133 56.03 8.61 496 3.65 b57.87 94.44 57.57
I (03 891 518 373 59.07 9422 58.08 : 9.04 536 3.68 6035 96.22 59.22
Os 9.02 520 382 59.15 96.00 57.64 9.16 538 3.78 60.39 98.00 58.65
O1 835 4.66 3.69 5585 8922 5573 849 487 3.62 57.72 9244 57.34

I O: 859 490 3.69 5894 9222 5704 872 511 3.61 6020 94.22 58.58
Os 8.89 512 378 59.02 94.00 5751 9.02 533 3.70 60.24 96.00 59.00

O 8.03 449 353 5569 8722 5595 816 4.69 346 57.59 90.11 57.51

Is (03 826 4.77 350 5879 9022 5765 840 496 344 60.07 91.89 58.98
Os 856 5.00 3.57 5887 92.00 5835 8.70 519 351 60.11 93.67 59.66

LSD (I*O) 0045 NS NS NS NS NS 0050 NS NS NS NS NS
Zm 856 4.64 392 5728 88.89 5424 870 481 3.88 5895 91.56 55.34
I Zn: 883 513 370 5798 86.78 58.13: 896 531 3.65 5946 9744 59.22
Zns 9.01 535 3.66 5894 84.78 59.37  9.15 557 358 60.19 99.67 60.89
Zm 8.40 453 387 5715 94.89 5391 853 4.70 3.83 5880 89.22 55.17

I Zn> 8.64 494 370 5785 9289 5717 8.77 505 3.72 5931 9544 57.59
Zns 8.80 521 359 5881 90.89 5920 893 555 3.38 60.04 98.00 62.16

Zm 8.07 438 3.69 5699 9778 5428 820 455 3.65 58.65 86.89 55.49

Is Zn> 831 4.80 351 5770 9578 57.78  8.45 490 355 59.19 93.11 57.99
Zns 8.47 5.07 340 58.66 93.78 59.88  8.61 5.39 321 5992 95.67 62.67

LSD (I*Nano-Zn) NS NS NS NS NS NS NS NS NS NS NS NS
Zm 8.08 4.20 3.87 5488 8044 5207 821 438 3.83 57.24 84.00 53.44

O Zn> 831 4.70 3.62 5498 92.67 56.48  8.45 480 3.65 56.57 9556 56.83

Zns 8.45 5.00 345 5766 94.67 59.14 859 534 325 5936 9744 62.15

Zm 8.36 457 379 58.64 89.67 54.69 849 473 376 59.89 91.33 55.73
02 Zn: 860 5.04 357 59.02 91.67 5852 873 519 354 6041 93.89 59.40

Zns 881 525 357 59.14 9533 5956 894 551 343 6031 97.11 61.65

Zm 859 478 381 5790 90.33 55.66 8.72 495 3.77 59.27 9233 56.83
Os Zn> 8.86 515 3.72 5953 9433 58.08 9.00 5.27 373 61.00 96.56 58.57
Zns 9.02 539 3.63 59.62 9733 59.76  9.16 567 349 6047 98.78 61.92

LSD (O*Nano-Zn) NS NS NS 0902 1502 NS NS NS NS 1.025 2106 NS
Abbreviations: Biological yield ( BY) ton ha? (TY), grain yield ton ha' (GY), straw yield ton ha! (SY),

1000-kernels weight g (TKW), plant height cm (PH), and harvest index% (HI)



Supplementary Table S2: Effect of the interaction between different organic amendments and nano-Zn
foliar spraying concentrations under irrigation supplements on all barley studied traits in 2018/19 and

2019/20 seasons.
Season 1st season, 2018/2019 2 segson, 2019/2020
Trait BY: GY: SY:+ TKW:i PHi HI BY: GY: SY: TKW: PH. HL
Treatment
Zm 827 433 394 5502 82.67 5237 841 451 390 5740 8633 53.67
O1 Zn: 848 480 368 5512 9467 5664 862 492 371 5670 97.67 57.02
Zns 865 511 354 578 9667 59.07 879 545 334 5951 99.33 62.03
Zm 862 476 386 5877 91.67 5524 876 491 385 60.04 93.67 56.02
L O: Zm 896 534 362 5916 93.67 59.65 9.08 560 348 6055 96.00 61.67
Zns 916 543 373 5927 9733 5935 929 557 372 6045 99.00 59.98
Zm 878 483 394 5804 9233 5509 892 502 390 59.42 9467 56.32
Os Zm: 905 526 379 59.66 9633 5811 9.18 541 377 6113 98.67 5898
Zns 924 552 373 5976 99.33 59.70 938 569 3.69 60.62 100.67 60.66
Zm 814 423 391 5489 80.33 52.02 828 441 3.87 5724 8400 5335
01 Zm: 839 472 368 5499 92.67 5619 853 483 370 5656 95.67 56.65
Zns 852 502 350 57.66 9467 5896 865 537 329 5935 97.67 62.03
Zm 839 454 385 5865 89.67 5412 852 471 381 5989 91.33 5537
L O Zn: 859 495 363 59.02 91.67 57.68 872 507 3.65 6039 9400 58.10
Zns 880 522 358 5914 9533 59.32 893 556 337 6031 9733 6227
Zm 866 481 385 5790 9033 5559 879 499 380 5927 92.33 56.78
Os Zm: 894 515 379 5953 9433 57.62 9.07 526 381 6099 96.67 58.03
Zns 908 539 3.69 59.62 9733 5933 921 573 348 60.46 99.00 62.19
Zm 782 405 377 5473 7833 51.82 7.95 423 372 57.09 81.67 53.30
O:  Zm: 807 457 350 5484 90.67 56.62 820 4.66 354 5644 9333 56.84
Zns 819 487 333 5751 92.67 59.40 833 519 3.13 5923 9533 62.39
Zm 806 441 3.65 5849 87.67 5472 819 457 3.63 5974 89.00 55.81
L O: Zn: 826 481 345 5888 89.67 5823 839 490 349 6027 91.67 5842
Zns 847 508 339 59.00 9333 60.00 861 540 321 60.19 9500 627
Zm 833 469 364 5774 8833 5630 846 485 3.61 5912 90.00 57.38
Os Zm: 861 504 357 5939 9233 5849 874 513 3.61 60.87 9433 5871
Zns 875 527 348 5947 9533 6025 889 559 33 6034 96.67 6291
LSD (I*O*Nano-Zn NS NS NS NS NS NS NS NS NS NS NS NS

Abbreviations: Biological yield ( BY) ton ha? (TY), grain yield ton ha' (GY), straw yield ton ha'! (SY),

1000-kernels weight g (TKW), plant height cm (PH), and harvest index% (HI).



Supplementary Figure S1: Total water applied, Stored water, Water application efficiency, and

Irrigation water productivity for grain and straw (PIW, kg m?) as affected by different treatments

(irrigation supplements, organic amendments, and nano-Zn foliar spraying.
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