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1- Life cycle assessment
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Table 1. Mean square of yield and yield components of wheat under the effect of irrigation interval and application of

nano-silicon and nano-potassium.

Jsb ¢l S sl sl slag s Slee setls
e N
O ot e ‘ o g ©#2% No.of 5 No. sl <l cedls
S.0.V sl No. of . , ,
- Spike Plant o grain of grain Grain Harvest
df length  height tiller per plant per spike yield index
per plant
J‘J;\; ns ok ns ok b ns ns
2 0.82 89.28 4.05 36.81 5.93 86701 4.85
Replication
‘L—YT ) Aok * * ok ok *
om0 3 5.56 48.43 8.24 48.75 11.18 20987 9.38
Irrigation interval (I)
| glas
Sl 6 1.07 15.40 2.14 11.76 3.06 70810 345
Error
it .
255 2 0.28™ 55.27 3.42" 4.81™ 1.48" 29606 4.42™
Nano-fertilizer (F)
L’ X ‘LGT o) £l sk sk sk *
2EA Sl o2 6 127 69.12 0.76™ 14.95 5.00 75996" 9.6
IxXF
5 gl
Fre 16 0.38 12.07 2.39 2.86 0.80 38284 7.92
Error
Ao 13) Ol purd o g2
(hos9) s 5 - 6.58 4.05 17.25 5.32 5.67 5.85 6.84

CV (%)

Ao S sy el a3 ($olagme 5 (12 sae pde i

ns, * and ** show no significant and the probability at 5 and 1 percent level, respectively.
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Table 2. Mean square of qualitative traits of wheat under the effect of irrigation interval and application of nano-
silicon and nano-potassium.

Sl ge Sl g

- . ; LS
. . a2 S T oI jfmui ufmtﬁ) u]d)Ja_}ﬁ eL“ngzI)L::
St e g el «ls «ls < ‘

SOV s3b! o Consumed Water Plant water
o ar  OrinK  Grain  Grain water Wateruse  productivity  requirement
content Si protein efficiency
content  content
. 5 * ek £ ok ek
),;J ) 2 0.0001™  0.27™ 2.45 1075919 0.07 0.02 0.0525
Replication
okl s ns ns x x . . ns
T 3 0.001 0.42 2.11 148892 0.07 0.01 0.0127
Irrigation interval (I)
QJ.M 6UG>'
6 0.001 0.60 0.78 23586 0.02 0.003 0.0077
Error
J)S}JLJ ns ns n 1. n n
L 2 0.002 1.03 0.72"™ 80169™ 0.004™ 0.005™ 0.01123™
Nano-fertilizer (F)
S b X lle . * *
i I‘SF)“ 6 00002 1900 095" 24725 0.03" 0.01 0.01361
X
5 gl
S 16 0.003 0.65 1.58 36461 0.02 0.003 0.0065
Error
(Mes33) Sl ity o
T - 8.36 4.78 8.43 4.66 7.72 6.96 6.57

CV (%)

o2 S gy ezl a3 (golars 5 (Slaame pls e i % IS
ns, * and ** are no significant and significant at 5 and 1 percent level, respectively.

S s 5l 50 il sl sl s Sl ol Sl s el e ls o YL

CJLMJJMJQJ_{J—«P)@‘JJJ&L«&J:{JGA FY YA O e Sas e s s bl s

L}Aljgﬁméz\:wéjkgéuﬂa_mm )}DJJ@‘JJ{‘PL*:&J:AS.J&T&:MNJ@(M)J
Al patle AL dai) A ol Sy i b sk
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Table 3. Mean square of wheat parameters under effect of irrigation interval.

)Jéa'e;.ézl.,\;d wh]} W@dlw Q’:SJ_}'%LS.):‘"’“ erﬁ:k_éfmgi )Jf_)g)lcs)“’i
slos &y ) (Ao y3) &l (Ao 33) &l (caSa 2) (xS e
Treatment No. of tiller (b Grain K Grain protein Consumed Water use
per plant Harvest content (%) content (%) water (m°) efficienc
index (%) i
(kg/m’)
ookl s
Irrigation interval
I 9.79 a 42.08 a 0.34a 1532 a 423444 a 2.12a
I 9.73 a 42.00 a 033 a 15.13 ab 4161.11 ab 2.01 ab
I 8.44b 40.47b 0.31b 14.92 ab 4038.89 be 1.95b
1 7.87b 40.12b 0.31b 14.21b 3944.44 ¢ 1.92b
LSD 0.05 1.69 2.11 0.038 1.02 177.15 0.14

el LSD 05051 bl ds s g el o 3 ls gme Bt 35y pde o diasOLES O g a3 S i g
e LS 5 e LSS s S oL Sy ler ol S o ol abol s s, I, I, Iy

*: Values within a column followed by same letter are not significantly different based on LSD test (P<0.05). [}, I, I
and I, are irrigation intervals by 2, 4, 6 and 8 days, respectively.
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Table 4. Interaction of irrigation regime and nano-fertilizer on qualitative and quantitative traits of wheat

s slass . . L
ao Jsb e CLE)l &l slaes i o als 5 s o - 6jjbﬂ-g T
_ €ls oo 23 S 5kS) BRI URW)
San, AL (Rl Gy 2 53 e S AS) (42,3) ( ) _
- . A253) (e e (e SAS
Interaction  Spike Plant No. of (Lss Grain R
length height grain No. of yield Grain Si Wate'r' Plaqt water
(cm) (cm) per plant - (kg/ha) content productivity requirement
grain ) (gm) (mkg)
per spike
LF, 10.30a 92.57a 33.83 ab 16.77 ab 3372 ab 320a 0.87a 1.15d
LF, 10.40a  89.70 ab 36.20 a 18.17a 3572 a 2.07 abc 0.88a 1.15¢
L,Fs 9.60ab 82.50abc  33.73 ab 16.23 ab 3251 be 1.17 ¢ 0.82 ab 1.22 abe
LF, 10.13 a 88.33a 33.20 ab 16.77 ab 3417 ab 2.37 ab 0.83a 1.21be
LF, 10.30a 90.33 a 34.40 ab 17.23 a 3493 a 1.40 be 0.84a 1.19 be
LF; 9.50ab  84.80ab  28.73 bc 14.37 be 3204 be 1.17 ¢ 0.78 abc 1.29 ab
LF, 9.37ab  81.23abc 32.07abc  1590ab  3330abc  2.43ab 0.81 ab 1.26 ab
LF, 10.07 a 90.33 a 32.87 ab 16.53 ab 3400 ab 1.38 be 0.85a 1.17 bed
LFs 823bc 81.00abc 31.47abc 15.50abc 3253 be 1.23 ¢ 0.75¢ 1.32a
LF, 833bc 8233ab  28.73bc 14.03 be 3283 be 1.63 be 0.80 ab 1.24 abc
LF, 8.80abc 86.80ab  29.27bc 14.63 be 3438 ab 1.17 ¢ 0.86a 1.18 bed
I,F5 8.07¢ 79.00 ¢ 2740 c 13.50 ¢ 3144 ¢ 1.17¢ 0.76 c 1.34a

<! LSD o)»jymﬁ,\.a)a@lecla,ﬂ):)!:d‘wu_éwl 355 pde odins QLIS Ut o 55 S 2ie oy i

e LS 5 e LSS s S oL Sy ler ol S o ol abol s s, I, I, Iy

A3l e ol G e 5 Aald 5 by O 56« eron 56 34 plns 5 5 B, B, F
*: Values within a column followed by same letter are not significantly different based on LSD test (P<0.05). I}, L, I;
and I, are irrigation intervals by 2, 4, 6 and 8 days, respectively.
Fy, F, and F; are consumption of nano-silicon, nano-potassium and control (no-consumption), respectively.

4 e ke 5L g el OIS SU Sl eslinal 5 S
e S ekl oS 5wl e S
QM¢M)ML~:CE_ML3WL;,,>1)&TV5
et 33,5 Ol (gl e b (55 5L
o L (V) Gles 5 e slos calal
ls sl s S s 1S <=J;§)> sl sla )
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Table 5. Comparison of impact categories of ecological footprint and water footprint in wheat production under the
effect of irrigation regimes and nano-silicon and nano-potassium consumption by LCA.

S sl
Ecological footprint

Tk,
Water footprint

pliie s kS

e T e TPV T
Sbg S N ) g sl J558) . (o1 Lais)
r s ST . O (o) (e )
Treatment ) ) - (skile 3L . Natural ) )
fadabed (Jl G P NS Agricultural Water Water
Resource resource : -
(Jl s Land (Il 53 . water 1 depletion scarcity
. N depletion scarcity (only . -
CO, occupzatlon Ecosystem MJ DALY water) index index
('  (m%) quality suplisy V) uBp  (WDD (WS
(PAD*m’yr) (m’) (m’)
Irrigation (¢,L.1
I 1657 297.18 938.98 3385 1.12 138304 89.93 913.64
I 1633 302.50 876.74 3165 1.03 128052 89.35 843.48
I 1591 313.31 868.41 3136 1.02 126607 87.94 832.51
N 1571 320.24 867.73 3134 1.01 126542 87.36 831.27
Mean Sl 1613 308.31 887.97 3205 1.05 129876 88.65 855.23
SE sjlutalslal 19,54 5.20 17.13 60.42 0.03 2831 0.60 19.66
CV (%) 2.42 3.38 3.86 3.77 4.85 4.36 1.35 4.60
35S 5L
Nano-fertilizer
Nano-Si .l 56 1591 306.10 849.14 3066 1.01 123971 86.75 815.15
el S0
) 1554 295.81 857.56 3095 1.01 125298 85.85 825.33
Nano-K
Control dals 1696 323.23 937.43 3384 1.10 137048 93.56 902.72
Mean Sl 1614 308.41 881.38 3182 1.04 128772 88.72 847.73
SE sjlutlelal 4253 8.02 28.14 101.51 0.03 4156 2.43 27.65
CV (%) 4.56 4.51 5.53 5.53 5.00 5.59 4.75 5.65

e LS 5 e LSS s i oL Sy ler ol S o ol abol s, I, I, Iy

I, L, I; and 14 are irrigation intervals by 2, 4, 6 and 8 days, respectively.
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