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Table 1- Physical and chemical properties of test soil (depth 0-30 c¢cm)

i B gl ior o s Fojerkd Il g asileglan
Absorbable Absorbable Total Organic Electrical Al o S cél
potassium phosphorus nitrogen materials conductivity Acidity Soil texture
(mgkg") (mgkg") ) ) (ds.m?)
267 16.6 0.03 0.5 3 7.11 b sty
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Table 2- Results of combined analysis of variance of morphological and biochemical traits of maize
under different irrigation and spray cycles of different concentrations of magnesium to potassium
ratio

Ol o (ke Mean of squares (MS)

a4y
ks o .
R ol SRET Bl 15 Ddse Pk el by ol e olee
S.0.V. Plant height Stem N .
df di Ear length Number of cobs ~ Potassium rate ~ Magnesium rate
1ameter
Jlw Year 1 3765.19%* 0.126™ 49.336™ 1292 0.4379" 0.412™
Y“":;)’IJ“;) 6 175.59 0.025 8.993 1770 0.4425 0.449
ear(bloc
bl Irrigation 2 9690.80%* 0.719%* 467.820% 229281 224682+ 1.674%
Sl x JLw IXY 2 33.12% 0.003™ 1.009" 161 0.0044" 0.001™
v #”'16:*"‘ 12 5.35 0.001 0.601 464 0.0099 0.016
ain plot error
"’“; ’Iz*i*“’ 2 4059.41%* 0.795%* 208.474% 153435%% 38.533% 10.478%*
g.
sl 42.18" 0.0006™ 0.390" 62" 0.0003 0.026"
g.
oo Lt -
- ;A‘;)Ii‘XI 9994.90 0.015* 0.748* 1000** 2.709%* 0.575%*
e 9 .
i ¢ 55kl x o
e Mgk S 2,14 0.002" 0.061" 25 0006 0.005™
[ ) .
e f""’" 36 10.00 0.0008 2.173 327 0.020 0.025
ub-plot error
C.V.(%) oy 9.5 8.19 8.49 6.61 5.56 7.49

R Py P N IR W IRV [ SIS NG EP N CT- S R .

** * and n.s indicate significance at the level of 1%, 5% and no significance.
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Table 2- Continued

Olay o oyuiibeo Mean of squares (MS)
| s a0
- .
o @ sl b Jeds s J5 s is S5 )S s
df Chlorophyll a Chlorophyll b Total chlorophyll Cartonoid Proline
JUs Year 1 0.360"s 0.001" 0.402* 0.0009" 0.0000077
(Ssb) e
6 0.013 0.010 0.016 0.0019 0.000009
Year(block)
&, Irrigation 2 0.824™ 0.123* 1.418* 0.3501* 0.0015°
6okl x Jlw IxY 2 0.000017+ 0.00001" 0.00005" 0.00001" 0.000004"*
bl s> 12 0.008 0.007 0.005 0.0004 0.00001
Main plot error
iy 5 e 2 0.160* 0.065** 0.161* 0.1577* 0.0002"
Mg.K
by g pyioxJle 0.00007°¢ 0.000020¢ 0.00017s 0.000006"* 0.0000020¢
MgK xY
25 x 6 bl - - - - .
oy MK x1 4 0.053 0.022 0.014 0.0033 0.0004
et x St o . . . . .
o JMg K XIxY 4 0.00006 0.00004 0.0002 0.00002 0.000003
o= sl 36 0.007 0.007 0.007 0.0005 0.000008
Sub-plot error
C.VA(%) Oy 5.45 453 437 7.80 6.60

Al oo ()0 sime pas g 0o )0 D oy ) w10 (g le Je oaimalii M T

** * and n.s indicate significance at the level of 1%, 5% and no significance.
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Table 3- Comparison of the average interaction of different irrigation cycles in the spray of
different ratios of magnesium to potassium on the morphological and biochemical properties of

corn
ot liwe I Slaw g g L &l olax
o by, i gt Pl alw s M Jeb G ..
— Lesi ant Stem Ear s e e
Evaporation of magnesul-m height Diameter  leneth Number Potassium Magnesium
the pan sulfate (cm) 8 fseed mgkg™h mgkg
p potassium (cm) (cm) ol seeds
(mm) sulfate (kg) per ear
7610 Lo 168b 2.17bc 3525b  545.75b 17.84bc 5.03¢c
50 100;150 179.5a 2.34a 38.82a  525.50b 18.90b 6.36b
300;200 181a 2.42a 4097a  603.25a 20.86a 7.25a
7610 Lo 146.25d 2.13bc 31.25¢ 447.50c 16.34¢ 4.39d
75 100;150 157.5¢ 2.23b 33.35b 551.00b 17.54bc 6.12b
300;200 167b 231a 35.15b  533.75b 19.59a 7.93a
7610 Lo 126.5d 1.82d 2625d  347.50d 14.78d 3.85¢
100 100;150 139.25d 2.00c 30.97¢ 380.25d 16.33¢ 6.31b
300;200 159 2.21b 33.17b  470.00c 18.30b 7.23a
=Y Jgue aolof
Table 3- Continued
3 s Ol e
ot s S a Judo ks b byl g S e
. by g g Chlorophyll  Chlorophyll Total U o
Evaporation ; Cart d Prol
¢ magnesium sulfate - b hlorophvll artonol rolne
N tassi Ifat 2 1 1 chiorop ly (mg,kg'1> (umol.g. DW1)
the pan potasstum sultate mg.kg™) mg.kg™) mg.kg™)
am) (kg)
Zero jio 0.81b 0.23c 1.05¢ 0.75¢ 0.024c
50 100;150 0.82b 0.27b 1.09¢ 0.83b 0.020d
300;200 0.93a 0.35a 1.28a 0.89% 0.017e
Zer0 o 0.63d 0.21c 0.84d 0.66d 0.032b
75 100;150 0.75¢ 0.28b 1.03c 0.70c 0.025¢
300;200 0.84b 0.33a 1.18b 0.78c 0.020d
Zero jio 0.41e 0.11de 0.53e 0.47e 0.044a
100 100;150 0.53de 0.19d 0.73de 0.53e 0.031b
300,200 0.77¢ 0.23c 1.00c 0.67d 0.022cd

il o doy0 O s 45 SOl (yge] o s e B soias yLi (g B 0 Dglite By,
The different letters in each column indicate a significant difference by Duncan's test at the 5% level.
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Table 4- Results of analysis of variance of yield characteristics of maize under different
irrigation and spray of magnesium and potassium

Wl yo (Sl Mean of squares (MS)

o 470°
Sl & Sl Sgeetles IS, s
S.O.V. o . Grain .
df Biological function Harvest index
performance
Jls Year 1 1151909 1021497 8.742"¢
(Seb)Jww  Year(block) 6 297399 219627 1.982
@l Irrigation 2 705413169%** 236025140%* 418.939**
SWixJw  IxY 2 15823"* 69921"° 2.356"*
kol g Main plot error 12 30262 67088 1.904
ol g e MgK 2 23610798%** 5226340%* 8.582"™¢
oly 9 m e Jlo Mg K xY 2 86223* 3619"* 0.550"*
oilisy pejio x sybel  MgK xI 4 685574%* 733555%% 11.096%*
iy 9 ma e x 6 bl x Jlo Mg K xIxY 4 9640™* 1519™ 0.185"*
<5 sl Sub-plot error 36 55999 505739 0.765
Ol i g s C.V.(%) - 8.19 9.33 10.35

WSl o (6,0 gae pas g 00,0 B o ) mhu 0 (gl cre oass Ll S g A
** * and n.s indicate significance at the level of 1%, 5% and no significance.
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Figure 1- Mean interaction of different irrigation cycles in spray of magnesium and potassium on
grain yield, biological yield and corn harvest index
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Abstract

Drought stress is one of the most important factors that limiting the growth and
yield of plants. In recent years the use of various methods to reduce its negative effects
has been considered by many researchers. This experiment was performed as a split plot
in the form of randomized complete blocks with four replications in two years. The
effect of foliar application of different ratios of magnesium and potassium on the
morphological, biochemical and functional characteristics of maize (single cross
cultivar 704) in different irrigation cycles (50, 75 and 100 mm evaporation from Class
A evaporation pan) was evaluated. The results of analysis of variance showed that the
interaction of irrigation and magnesium to potassium ratio on the characteristics of
height, stem diameter, ear length, number of seeds per ear, potassium uptake,
magnesium uptake, chlorophyll a, chlorophyll b, total chlorophyll, Carotenoids, proline,
biological yield, grain yield and harvest index had a statistically significant effect. The
results of the study of the effect of potassium and magnesium on morphological and
biochemical changes in drought tolerance in maize (Single Cross 704 cultivar) showed
that consumption of these elements significantly increased plant height, stem diameter,
ear length, number of seeds per ear, uptake rate Potassium, magnesium uptake,
chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, proline, biological yield,
grain yield and harvest index in water deficit conditions; So that the highest value of
these traits in evapotranspiration conditions was 50 mm from the evapotranspiration pan
and application of 200 kg of magnesium sulfate/ 300 kg of potassium sulfate. Also,
foliar application of different concentrations of potassium sulfate and magnesium
sulfate by increasing the uptake of potassium and magnesium, preserving leaf
chlorophyll, resulting in more effective photosynthesis as well as increasing the
concentration of proline in plant leaves, moderate the negative effects of water
deficiency and corn tolerance to conditions. Improve water shortage.
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