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ABSTRACT

Effect of potassium-silicate, calcium chloride and nano-silicate spray was investigated on yield, yield
components and some physiological properties of sweet corn under irrigation regimes in a split plot
experiment based on a complete block design with three replications in 2017. Experimental treatments
were irrigation regimes as optimal irrigation, moderate and severe water deficit stresses, irrigation after
35%, 55% and 75% depletion of available water in the root zone as the main factor and foliar applications
of 1000 and 2000 ppm potassium silicate and calcium chloride , 1000 ppm nano-silica, pure water and
without foliar application as sub plots. The highest grain (6588 kg ha™'), biomass (36050 kg ha') and dry
forage (30417 kg ha?) yields were obtained from the main effect of foliar application of 1000 ppm
potassium silicate. In water deficit conditions, application of potassium silicate significantly increased
grain yield, so that potassium silicate in optimal irrigation conditions, moderate and severe irrigation
increased grain yield 7, 25 and 49% compared to non-foliar application, respectively. In intensive
irrigation regime the conditions, these increases were -9.29 and 9.82%, for calcium chloride and nano-
silica, compared to the control (without foliar). Therefore, according to the results of this study, it can be
stated that foliar application of potassium silicate was more efficient in deficit irrigation conditions in
sweet corn.
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Electrical Texture Clay  Silt Sand Deep  Absorbable Absorbable Nitrogen Organic Disinfectant Saturated  Deep
conductivity o) 0 o) 0 cmy potassium Phosphorus o) carbon o) Fluid cm)
@S m?y mg kgt mg kgh ) Reaction
0/41 Sandy loam 7 19 74 0-30 399 33 0/21 2/1 13 7/60 0-30
0/41 Sandy loam 5 14 81 30-60 447 20 0/18 0/76 10 7160 30-60
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Table2. Variance analysis the effects different irrigation and spraying treatments on some traits of sc1263
cultivar of sweet corn

Mean Squares

Source df Dry ear weight Total dry weight per plant weight of dry ear leaves Stem dry weight Dry ear weight pods
Replication (R) 2 81.60"™ 5821.08"™ 0.23 325.68 5.06
Irrigation(l) 2 8676.85™ 3718.85™ 4.397 1124.22" 31.88"
RXI 2 108.85 4251.71 0.14 77.63 0.47
Spray (S) 2 1782.55™ 9958.32" 0.61™ 186.67™ 2.90"™
IxS 12 911.02™ 8122.31™ 0.44™ 125.08" *7.01
Error 36 176.17 2957.39 0.11 49.51 1.28
cv - 24.76 20.56 15.06 24.55 16.60

SIS Gre pf g 0010 SO g iy zokaw 0 10 e oS Ay s g ek o
*,** and ns: Significant at 5% and1% of probability levels and non-significant, respectively.

Dry earweight in a plant (g)

Irrigation regimes

DO Potassinm silicate 1 in 1000
B Nano silicon 1 in 1000

O Calcium chloride 2 in 1000
OPFPure water solution

Medium irrigation regime

Low irrigation regime

O Potassinm silicate 2 in 1000
£ Calciuwm chloride 1 in 1000
O Without spraving

SCL263 13 (s 58 i S5 Pl K25 9 2 A bone 5 6kl gy it 51 =) S
Figurel. Interaction effect of irrigation regimes and foliar application treatments on ear dry weight per of
sc1263 cultivar of sweet corn plant
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Total dry weight per plant (g)

< Potassinm silicate 1 in 1000
BNano silicon 1 in 1000
GCakium chloride 2 im 1000
OW ithout spraving

Medium irrigation regime

Irrigation regimes

Low irrigation regime

B Potassinm silicate 2 im 1000
O Calcium chloride 1 in 1000
S Pure water sohition
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Figure2. Interaction effect of irrigation regimes and foliar application treatments on dry weight of sc1263
cultivar of sweet corn plant
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Optimal irnigation

Medium irrigation regime

Low irrigation regime

Irrigation regimes

2 Potassinm silicate 1 im 10040
BNano silicom 1 in 10040
CSCakium chloride 2 in 1000
OWithout sprayving

B Potassinm silicate 2 inm 1000
B Calkium chloride 1 im 1000
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Figure3. Interaction effect of irrigation regimes and foliar application treatments on leaf dry weight of
s¢1263 cultivar of sweet corn plant
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Table 3. Correlation coefficients between studied traits.
Traits A B C D E F G H | J K L M N
Dry ear weight (A) 1.00
Total dry weight per plant 0.55** 1.00
(B)
weight of dry ear leaves (C) 0.53*  0.45* 1.00
Stem dry weight (D) 0.67** 033 0.72**  1.00
Dry ear weight pods (E) 0.71** 0.14 0.20 0.56** 1.00
Earsterilization length (F) - -0.34 - -0.37 -0.14 1.00
0.55** 0.62**
pry forage yield (G) 0.55** 0.99** 045*  0.33 014  -038  1.00
Grain yield (H) 0.66**  0.46* 0.38 043  060** -0.41 0.46 1.00
Biological yield (1) 0.61**  0.99**  0.47* 0.37 0.22 -0.42  0.99** 0.58**  1.00
Chlorophyll a (J) -0.16 -0.04 -0.06 -0.48  -0.48* -0.31 -0.05 -0.20 -0.08 1.00
Chlorophyll b (K) 0.06 -0.24 -0.12 0.05 0.39 0.11 -0.24 0.11 -0.20 -0.25 1.00
Total Chlorophyll (L) -0.01 -0.26 -0.15 -0.13 0.22 -0.01 -0.26 0.04 -0.24 012  0.92** 1.00
Carotenoid (M) -0.03 -0.18 0.34 0.08 -0.34 -0.36 -0.18 -0.13  -019 -040 -041 -027 1.00
Proline (N) -0.22 0.03 -0.08 -0.21 -0.36 -0.08 0.03 -0.13 001 0.20 -0.37 -030 -0.15 1.00

*and **: Significant at 5% and1% of probability levels.
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Figure4. Interaction effect of irrigation regimes and foliar application treatments on stem dry weight of
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Table 4- Variance analysis the effects different irrigation and spraying treatments on some traits of

sc1263 cultivar of sweet corn
Source df - —— - Mean Sq“‘?"es. - - — -
Carotenoid Earsterilization length Dry forage yield Grain yield with a moisture content at 14.5% Biological yield
Replication (R) 2 0.36™ 6.70" 499065057.7 100496.27 "™ 55016888.9™
Irrigation(l) 2 0.06™ 5.49" 31883224.6" 759456.870™ 59680161.4"
RXI 2 0.13 19.3 36451643.9 71898.33 34856358.7
Spray (S) 2 0.13™ 267" *85376611.4 3778300.17" 112558692.7"
1XS 12 0.16" 222" *69635799.6 1324879.15™ 72862092.4™
Error 36 0.07 1.05 25354910 377057.10 24826400
cv - 21.25 19.06 20.56 11.01 17.03

SIS Gre pf g 0010 SO g iy zokaw 0 L0 e oS Ay s g ek o
*, ** and ns: Significant at 5% and1% of probability levels and non-significant, respectively
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Table5. Variance analysis the effects different irrigation and spraying treatments on some traits of sc1263
cultivar of sweet corn

Mean Squares

Source df Proline Chlorophyll "a" Chlorophyll "b" Total Chlorophyll Carotenoid

Replication (R) 2 0.0024 "™ 0.139™ 0.70 ns 1.32m 0.36™
Irrigation(l) 2 0.0016" 0.028ns 0.545ns 0.52ns 0.06™
RXI 2 0.0021 0.001 0.436 4.28 0.13
Spray (S) 2 0.02** 0.070™ 0.592™ 0.73™ 0.13"
IXS 12 0.004" 0.11"m 0.761™ 0.64" 0.16"
Error 36 0.002 0.199 0.406 0.77 0.07

cv - 20.55 9.16 23.30 11.58 21.25

DS Fre mf g 00,0 S gy ok [0 1o Se oS Ay s g s o

*, **and ns: Significant at 5% and1% of probability levels and non-significant, respectively.
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