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Phenotype and quality variation of forage maize (Zea mays L.) with
potassium and micronutrient application under drought stress conditions
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Table 1. Some of the physicochemical properties of the experimental site.
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Table2- The results of variance analysis of some morphological characteristics of maize under different levels irrigation, potassium and micronutrients.

(Mean of square) «le e Sl

Olyess golie 0 ) . - ) o "
Source of Variation P ) gl e 2l slye o Pl Lk 035 adgle o Slos PlbosSon  SpoeSen  Ale sy oo
df Plant height PO g0 RWC Ear length  Ear diameter Yield of fresh Ear Leaf Stem protein Prolin
Flag leaf forage protein protein
area
(Repetition) | s 2 131.672 1810.716 5.916 0.147 0.034 282235291.361 0.174 3.483 1.634 0.00002
(Irrigation) (s,Lo1 1 5372.890**  40434.499** 97.351ns 20.250** 0.267ns 1197321472.111* 3.423ns 4.067ns 11.788* 2.495**
(Error 1)\ oleesl 2 7.851 230.602 24.708 0.092 0.077 22350260.028 0.223 0.270 0.235 0.001
(Potassium) gl 1 1456.695**  943.514ns 68.007ns 0.751** 0.902** 77833565.444ns 1.914* 0.007ns 0.284ns 0.127**
fv-:-“l-‘-' x gS‘)L:-.'Pl
) 1 463.684* 1856.174ns 213.452* 7.840** 0.722** 6320196.000ns 20.703** 6.674** 1.521** 0.187**
Irrigation x Potassium
(Error 2)Y oleesl 4 4.887 1371.994 15.077 0.028 0.018 14315968.139 0.232 0.212 0.064 0.0001
d)‘mpsﬁu 2 132.225* 3005.862ns 81.458* 1.641* 0.275* 3247202.194ns 25.109** 2.297* 0.184ns 0.021**
Micronutrients
Srae oS polie X o)l 2 430Ins  14292.751**  23.456ns 1440%  0252* 1308417.194ns  0.438ns 2694 0.654* 0.003ns
Irrlgatlon x Micronutrients
Sras S yolie X pemly 2 160.837**  296.501ns 205.248%* 1.151* 0.51ns 5282605.528ns 3.945ns  2.210ns 0.674 0.003ns
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5 Le x Lox Lol
Sran S pole xpelis b 2 62.530ns 1417.348ns 216.059** 0.030ns 0.041ns 9867891.083ns 13.001** 3.317** 0.108ns 0.023**
IrrigationXpotassium> Micronutrients
(Error 3) ¥ oloal 16 21.918 1501.509 20.449 0.248 0.069 39733164.458 1.146 0.373 0.178 0.001
CV (%) Oy gy - 2.18 6.05 5.65 247 5.42 7.69 7.10 4.50 14.94 0.03

IS Fe 5 a0 i oy S ot e )8 I8 e s 5 4 NS g

« and ns. Significant at 1% and 5% levels of probability, non significant, respectively.
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Table3. Means comparison of traits of flag leaf area, ear length and yield of fresh forage of maize under different
irrigation conditions.

b les oz n S p b J Jsb R
Treatments (o 5lw) (o 5lw) (LSe ,o 0 ,55LS)
Flag leaf area Ear length  yield of fresh forage
(cm) (cm) (Kg/ha)
(Irrigation) (s,LoT
(Optimum irrigation) (sals) wellae (s ,Lol 673.7a 22.3a 87784a
(Drought stress) s.as s 606.7b 20.84b 76250b

355 w0 ety Jlaio gelans 0 (S3Is (y905T el (5l Shre NS s y2 50 S e By gl (sla Sl
Means with same letters in each column are not significantly different based on Duncan’s multiple range test P<0.05
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Table4. Means comparison of interaction effects of irrigation and potassium application on traits of plant height, ear
length, ear diameter and ear and stem protein of maize.

Lo G gl I Jsb S a8 Al (s
Treatments (o siils) (o siil) (o suil) A
Plant Ear Ear diameter Stem protein (%)
height length (cm)
(cm) (cm)
ey X«S)L:-.’T
(Irrigationx Potassium)
el 8 a0 pac x5,k 223.9a 22.6a 4.92a 1.95¢
Irrigation~Potassium non- application
oy B e X&)L.‘.-.'W
Irrigation x Potassium application 229.4a 22/0b 4.95a 2.24b
ey B pan poe X S 45
Drought stress x Potassium non-application 192.3c 20.2d 4.46b 3.51a
peelly Bpae x(Sis 5
Drought stress x Potassium application 212.2b 21.4c 5.05a 3.27a

5l auo s gy Jleisl mhaes [0 (SIs aesl bl 3 (gl e B (gt a0 S i By slls slapSile
Means with same letters in each column are not significantly different based on Duncan’s multiple range test P<0.05
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Table 5. Means comparison of interaction effects of irrigation and micronutrients application on flag leaf area, ear
length, ear diameter and stem protein of maize.

Lo oz Sy gl IN Job I ks Wl g
Treatments (o siile) (e silw) (o s8lw) ]
Flag leaf Ear Ear Stem protein
area length diameter (%)
(cm) (cm) (cm)

Irrigationx micronutrients
Gyas o polie Xl

G pan o5 polic G pas pas X 5L 702.6a 21.7bc 4.39 2.56b
Irrigationx non-application of micronutrients
Gyas oS polic S5 G yae X(5,Lo] 666.5a 23.0a 4.95a 2.25bc
Irrigationx soil application of micronutrients
Gas oS jolie 5L Jele X5 LT 652.1a 22.2b 4.93a 1.93¢c
Irrigationx foliar application of micronutrients
SByas oS yolic b pas pas X Sis i35 576.1b 20.6d 4.43b 3.33a
Drought stressx non application of micronutrients
G pas oS jolie S Gpae X Sis ou 583.2b 20.7d 5.00a 3.25a
Drought stressx soil application of micronutrients
G ypan oS jolie 5L Jele X Sas a5 660.8a 21.1cd 4.86a 3.60a

Drought stressx foliar application of micronutrients
5l a8 gy Jleil mhaes 0 (551 g0l el (gl e BB (g pa 50 S ie gy slyls slapSilee
Means with same letters in each column are not significantly different based on Duncan’s multiple range test P<0.05
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Table 6. Means comparison of interaction effects of potassium and micronutrients application on plant height, ear length
and stem protein of maize.

o Los g glis)| S ks (1) Blo 590
Treatments (el (e sl Stem protein
Plant height Ear (%)
(cm) length (cm)
(Potassiumxmicronutrients) < .as o5 yole X pwlsy
O pan oS yolic & pas pac Xpaully B pas pac 208.6¢c 20.6b 2.75ab
Potassium non applicationxnon application of micronutrients
G pan oS polic S1 G pae X plty G s pac 207.7c 21.9a 2.93ab
Potassium non applicationxsoil application of micronutrients
G pas oS jolie 5L Jeloe X aeulty 8,00 pac 208.0c 21.7a 2.51b
Potassium non applicationxfoliar application of micronutrients
G ypan oS polic Cras pae X panliy G s 214.6bc 21.6a 3.15a
Potassium applicationxnon application of micronutrients
Gpas o yolie S G yae Xl B pae 228.5a 21.8a 2.56b
Potassium applicationxsoil application of micronutrients
s oS polie il Joloe X puulty & pas 219.3b 21.7a 3.01ab

Potassium applicationxfoliar application of micronutrients
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Means with same letters in each column are not significantly different based on Duncan’s multiple range test P<0.05
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Table 7- Means comparison of interaction effects of irrigation, potassium and micronutrients application on traits
of RWC, ear and leaf protein and prolin of maize.
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Irrigationx potassium non applicationx non application of micronutrients
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Irrigationxpotassium non applicationxsoil application of micronutrients
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Irrigationxpotassium non applicationxfoliar application of micronutrients
B yan oS polic U pas pac X el B yae X 5Ll 75.59bcd 15.66a 14.30ab 100.01e
Irrigationxpotassium applicationxnon application of micronutrients
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Irrigationxpotassium applicationxsoil application of micronutrients
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Irrigationxpotassium applicationxfoliar application of micronutrients
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Drought stressxpotassium non applicationxnon application of micronutrients
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Drought stressxpotassium non applicationxsoil application of micronutrients
G an oS jolie 8L Jeloe X paliy G pae pae X Sis s 76.21bcd 16.10a 13.03b 100.28d
Drought stressxpotassium non applicationxfoliar application of micronutrients
G pas oS jolic (yas pac X ol G pae X Sas 405 85.84ab 10.80b 14.33ab 100.61a
Drought stress x potassium application xnon application of micronutrients
Bras oS jolie SB Gpae X pelty (b yae X Sis i 82.11abc 16.03a 11.36¢ 100.64a
Drought stressxpotassium applicationxsoil application of micronutrients
G pan oS polic 5L Jsloe X ol G pae X Sis a5 78.71bcd 15.90a 12.73bc 100.53b

Drought stress xpotassium application foliar application of micronutrients
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Means with same letters in each column are not significantly different based on Duncan’s multiple range test P<0.05
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Abstract

To study the effect of potassium and micronutrient application on growth indices of maize (Zea
mayze cv. S.C.704) for scond cropping in drought stress condition a split-split-plot experiment was
conducted based on RCBD with three replications in the village Sarybaglu of Urmia in crop year
2010. The factors were: drought stress as a main plot with two levels (normal irrigation and drought
stress), potassium as a sub-plot with two levels (non-application and 200kg/ha application) and
micronutrients as sub-sub-plot with three levels (non-application, soil and foliar application). Results
showed that the potassium and soil application of micronutrients caused significant increase of proline
and percentage of grain protein under drought stress condition. The highest significant increase of
RWC was found in control treatment and the highest significant increase of protein content of the
leaves (percentage) was found under potassium and soil application of micronutrients and drought
stress condition. Under potassium application condition, soil application of micronutrients resulted in
an increase in bushel height and maize length and lack of micronutrients application resulted in an
increase in protein content of the stalk (percentage). Under drought stress condition, foliar application
of micronutrients increased flag leaf area, maize length and diameter, and stalk protein but potassium
application decreased leaf, stalk and grain protein. Under drought stress condition potassium
application increased the whole characteristics except leaf, stalk and grain protein. It can be concluded
that under drought stress condition, potassium application with micronutrients may improve growth
index.
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