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Table 1.Characteristics of soil in experimental site

S Gee sl S gl Sos U9 S ey
Soil depth ) EC i, Organic Carbon N P K
(cm) redue (dsm) i ) %) (ppm)  (ppm)
0-30 s 0.62 7.32 14 012 196 601
Loam
30-60 s P 0.69 7.14 1.17 0.08 17.6 470
Clay Loam
oialesl szl Job 5o dilae wlislge Sledbl Y Jgax
Table 2. Climatological information of experiment region during research period
(ogandew) Les e Cughy RS Sk
ole Temprature (°C) Relative moisture (o sleo) (rocskeo)
Month sS " .5 s ) o
s T o T Evaporation Percipitation
Minimum Maximum Minimum Maximum
)] 11.7 26.6 16 49 238.8 13.7
April-May
A 16.1 32.9 11 32 392.1 0.0
May-June
= 20.0 36.4 11 31 423.3 0.0
June-July
e 21.9 37.8 12 32 470.0 0.0
July-Augest
IRAS 20.2 344 16 42 340.1 18.7

Augest -September
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Table 3. Analysis of variance of evaluated traits

Mean Squares Sl e (2 Sileo
St gl T s, o e £l )|
< S, dlows 5 s . R L. P
Sourceof T s s Shee d:J;b . ;:g”of ‘;‘;n“'“\e”r :gozr;ﬁ ey 08es cliy sl Phdsh Bl Shghe eils wy el Ji ’ ;leni\',v:g:
variation df Grain yield i -otg P - Biologic yield Harvestindex Earlength Ear diameter Leaf areaindex Plant height
No. of row per ear row weight Ear position Percentage
B)Il)gk 2 556099.9™ 1.403* 9.181™ 1.257™ 1612803.4™ 47.283* 5.116%* 0.024™ 0.032™ 1256.934**  345.523° 0.553"™
ocl
_‘5)_L"" 2 57359841.2%* 0.086™ 487.176 ** 42.193** 145618334.7**  61.667° 15.832* 0.933* 2.309% 2911.668** 515.863 10.952 "
Irrigation (1)
| gl
“SL”E“S 4 1324652.9 0.411 15.982 4.221 77238744 14.291 1.350 0.068 0.180 849.748 432.927 2.150
a
S 3 1797020.9% 7.066* 4.948™ 20.189**  9766327.0% 37.306"™ 0.510™ 0.078* 0.052"™ 314.024™ 163.154™  48.965%
Hybrid (H)
Tx
“s)L”H “TM 6 677594.9™ 0.564"™ 3.774"™ 0.982"™ 597983.2"™ 16.477™ 0.371™ 0.025™ 0.005 ™ 89.389™ 34.951"™ 8.001™
X
5 glas
SCPE‘S 18 487129.1 0.373 4.158 2.542 2927310.9 13.214 0.609 0.024 0.031 174.115 86.871 5.533
b
T
() Slyeedd o p 8.50 4.19 5.99 6.47 10.94 6.93 433 3.59 6.09 6.93 11.75 3.20
CV (%)

ns

, “and ~": Not-significant and significant at 5% and 1% probability levels, respectively.

Solel iz ol (11 Slo anglio -F Jgox

Table 4. Mean comparison of different irrigation levels

# NS

TN 910 Jizl mhaw )8 s pae g o sixe cigat "

‘_g)L,_J als o Slos o,y o aily sl PRI sy O, las by jasls P b ] Spmbw asls we el Db el
Irrigation  Grain yield  No. of grain per 100 Grain Biologic yield Harvest Ear length Ear diameter  Leafarea  Plant height Ear position
(kg.ha™) row weight (gr) (kg.ha™) index (cm) (cm) index (cm) (cm)
70 10306.5a 39.79a 26.50 a 18991 a 54.23a 19.17a 459a 3.37a 204.48 a 85.35a
105 8390.4 b 35.15b 24.70 ab 15899 a 53.18a 18.07 ab 4.35a 2.83b 192.82a 80.22 a
140 5944.6 ¢ 27.19¢ 22.75b 12039 b 49.89 b 16.88 b 4.03b 2.50 b 173.63 b 72.33 b

5505 70 Jlaz] mhaw j0 Sl 9031 b (gl sime NS oS ie By Sy syl sl pnSils
Means followed by the same letters are not significantly different by the Duncan’s test at 5% probability level.
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Table 5. Mean comparison of different hybrids

KU ails 5,Sles o, olaes &l wo 39 sy 0 Shos I ,kad ol Ol ey
Hybrid Grain yield S 100 Grain weight  Biologic yield  Ear diameter Plant water
-1 : -1
(ka-na") o of row per ear (9n) (kg.ha™) (cm) (%)

SC 524 7784.7b 1341c 25.73a 14506.8 b 419b 71.10c
SC 666 8000.9 b 14.44 b 24.61a 15014.3 ab 434 ab 72.43 be
SC 677 8820.7 a 14.96 ab 25.70 a 164459 a 4.36a 73.58 b
SC 704 8248.9 ab 1548 a 22.54b 16604.6 a 4.40a 76.57 a

25,15 70 Jlexal gedans 50 Sils g0 b (s lo sire OS] oS i By ST (sl o (sl
Means followed by the same letters are not significantly different by the Duncan’s test at 5% probability level.
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Table 6. Simple correlation coefficients of evaluated traits in optimum irrigation condition (170)

Moo s, oo o, o dils olows ails ws 1y
als o5 J ) ) ) ) (€37

g el Jre gl LS CTas s

LT No. of row per  No. of Grain per 100 Grain ; S . Ear Ear - Plant I Plant water
Grain yield car row weight Biologic yield Harvest index length ~ diameter Leaf area index height  Ear position %)
als o ,Sles 1
Grain yield
Pl o 2, ol 0.426 1
No. of row per ear
o,y o aly sloss 0682 0.262 1
No. of grain per row
s 3 0 0.659" -0.309 0.204 1
100 Grain weight
() 35k 0.880™ 0.654" 0.705" 0.337 1
Biologic yield
Sy s 0.631" -0.195 0.27 0.815" 0.188 1
Harvest index
Db sk 0.642" -0.005 0.507 0.605" 0.373 0.727" 1
Ear length
Jyﬁ s 0.297 0.799” 0.172 -0.251 0.580" -0.333 0.066 1
Ear diameter
Sy gl ﬁ’” L 0.373 0.449 0.640" -0.161 0.45 0.043 0.158  0.381 1
Leaf area index
s ﬁuf'.’l 0.231 0.003 0.381 0.157 0.214 0.144 0.421 0.018 0.066 1
Plant height
S J'fs"“‘,' _5L“" 0.532 0.270 0.580" 0.253 0.486 0.328 0481  0.227 0.501 0.777" 1
Ear position
oS ol o) 0.269 0.408 0.563 -0.231 0.364 -0.038 -0.073 0.041 0.633" 0.248 0.499 1
Plant water percentage
“and ™" Significant at 5% and 1% probability levels, respectively. TN 5T Szl s o s sies i 4 5 "

[T € a0 (R sorslon | <6087 sorsfe € ol | D e o qw
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Table7. Simple correlation coefficients of evaluated traits in limited irrigation conditions (1105=under the diagonal and 1140= above the diagonal of matrix)

G!a-u Ly ..\,4)0
. Pl s ool o) e albolas albas by g o,See oy oLy P ks o g gl Joe gl )| oLE LT
wlo o Slos ] > ) ] P sk Sy = =
in vield No. of row per  No. of Grain per 100 Grain Biologic Harvest lenath Ear i Plant I Plant
Grain yie iah ield ind Ear engt di Leaf area heigh .
ear row weight yie index iameter > eight  Ear position  water
index 0
(%)
ils o ,Slos " .
SO 1 -0.039 0.765 0.202 0.696 -0.005 0.470 0.115 0.101 -0.005 0.029 0.033
Grain yield
s slass .
Pl g2 s, ol 0.696 1 -0.331 -0.361 0.098 -0.246 0.103 0.215 0.350 0.306 0390  0.244
No. of row per ear
; 1o olass o . .
a2 3 W Sl 0.716 0.607 1 -0.257 0.614 -0.099 0.305 0.197 -0.214 -0.448 0477 0.045
No. of grain per row
PHOWIST .
; 4 -0.001 -0.702 -0.498 1 -0.070 0.324 0.046 -0.298 0.199 0.462 0.497 -0.191
100 Grain weight
sy 35k 0.809™ 0.715™ 0.506" -0.250 1 0.718" 0.143 0.449 0.134 -0.105 0110 0070
Biologic yield
ol Lo =
e -0.176 -0.394 -0.147 0.326 -0.714 1 0.235 -0.522 -0.084 0.150 -0.126 -0.090
Harvest index
P Jsb 0.274 0.029 0.104 0.191 -0.063 0.389 1 -0.536 -0.197 -0.098 -0.117 -0.462
Ear length
JM_" A 0.647" 0.491 0.521 -0.152 0.491 -0.049 -0.083 1 -0.016 -0.189 -0.071 0.412
Ear diameter
% o 0.315 0.301 0.218 -0.130 0.685 -0.823 -0.056 0.028 1 0.468 0.503 0.476
Leaf area index
S glis )| . . "
O &L 0.184 0.109 0.124 0.034 0.506 -0.640 0.154 -0.279 0.607 1 0.925 0.164
Plant height
I izl glis )| . . o
Sho ) 0.249 0.069 0.134 0.153 0.531 -0.617 0.022 -0.319 0.679 0.912 1 0.133
Ear position
Laf A_)T
ok 2l k23 0.350 0.507 0.275 -0.310 0.430 -0.305 0.299 0.196 0.024 0.419 0.185 1

Plant water percentage

“and " Significant at 5% and 1% probability levels, respectively.

VA 3 /0 JLQ.»}‘ 514») 9 )b . w)’ " :m:s 5 #*

(P WY

s ) M7 DRI e DRI (A



Sl &3 0y e Ol do s 5 0,Sles Gl o Slas b, Ko 5 (el YTy

References

Afarinesh, A., Farshadfar, A. and choukan, R. 2004. Genetic analysis of drought tolerance in corn
by diallel cross. Seed and Plant 4: 457-473. (In Persian).

Alizadeh, A. 2006. Relation of water, soil and plant. Imam Reza University Press. (In Persian).

Blum, A. and Emercon, A. 1998. Cell membrane stability as a measure of drought and heat tolerance
in wheat. Crop Science 21: 43-47.

Cakir, R. 2004. Effect of water stress at different development stages on vegetative and reproductive
growth of corn. Field Crops Research 89: 1-16.

Cheong, Y. H,, Kim, K. N., Pandey, G. K., Gupta, R., Grant, J. J. and Luan, S. 2003. CBL1, a
calcium sensor that differentially regulates salt, drought, and cold responses in Arabidopsis. The
Plant Cell 15: 1833-1845.

Dale, R. and Daiels, A. 1995. A weather-soil variable for estimating soil moisture stress and corn
yield. Agronomy Journal 87: 15-21.

Eck, H. V. 1998. Effect of water deficits on yield, yield components and water use efficiency of
irrigated corn. Agronomy Journal 78: 1035-1040.

Edmeades, G. O., Bolanos, J., Hernandez, M. and Bello, S. 1993. Causes for silk delay in a lowland
tropical maize population. Crop Science 33: 1029-1035.

Emam, Y. 2004. Cereal crops. Shiraz University Press. (In Persian).

Hall, A. J., Vilella, F., Trapani, N. and Chimenti, C. 1997. The effects of water stress and genotype
on the dynamics of pollen shedding in maize. Field Crops Research 5: 349-363.

Jazaeri, M. and Rezaee, A. 2006. Evaluation of drought tolerance on oat cultivars in Isfahan
condition. Journal of Science and Technology in Agriculture and Natural Recourses 3:393-
404. (In Farsi)

Kalantar-Ahmadi, A., Syadat, A., Barzegari, M. and Fathi, G. 2006. Investigation of moisture
stress on morphological traits and yield of commercial corn hybrids in Dezfool condition.
Scientific Journal of Agriculture 1: 31-41. (In Persian).

Kirigwi, F. M., Van Ginkel, M., Trethowan, R. G, Sears, R. G., Rajaram, S. and Paulsen, G. M.
2004. Evaluation of selection strategies for wheat adaptation across water regimes. Euphytica 13:
361-371.

Majidian, M. and Ghadiri, H. 2002. Effect of water stress and different levels of nitrogen fertilizer
during different growth stages on grain yield, yield components, water use efficiency and some
physiological characteristics of corn (Zea mays L.). lIranian Journal of Agricultural Science
33 (3): 521-533. (In Persian).

Masjedi, A., Shokouhfar, A. and Alavifazel, M. 2008. Determineing of the most appropriate
irrigation schedule of summer corn (hybrid SC. 704) and the effect of stress on the yield with data
gathered from class A evaporation pan. Journal of Science and Technology of Agriculture and
Natural Resources 12 (46): 543-550. (In Persian).

Nesmith, D. S. and Ritchie, J. T. 1992. Maize (Zea mays L.) response to a severe soil water deficit
during grain filling. Field Crops Research 29: 23-35.

Ober, E. S., Setter, T. L., Madison, J. T., Thompson, J. F. and Shapiro, P. S. 1991. Influence of
water deficit on maize endosperm development. Plant Physiology 97: 154-164.

Osborne, S. L., Schepers, J. S., Francis, D. D. and Schlemmer, M. R. 2002. Use of spectral
radiance to in-season biomass and grain yield in nitrogen and water- stressed corn. Crop Science
42:165-171.

Rahnama, A., Ahmadi, A., Khodabandeh, N. and Bankesaz, A. 2007. Effects of drought stress in
different growth stages on grain yields and its components in grain corn (Zea Mays L.). Iranian
Journal of Crop Science 1: 141-150. (In Persian).

Recep, C. 2004. Effect of water stress at different development stages on vegetative and reproductive
growth of corn. Field Crops Research 89: 1-16.

Richards, R. A., Rebetzke, G. J., Condon, A. G. and Herwaarden, A. F. 2002. Breeding
opportunities for increasing the efficiency of water use and crop yield in temperate cereals. Crop
Science 42; 111-121.

Subedi, K. D. and Ma, B. L. 2005. Ear position, leaf area and contribution of individual leaves to
grain yield in conventional and leafy maize hybrids. Crop Science 45: 2246-2257.



YTy VWAY [ ez o5leds [p5le Jlo [l Sldbod

Yazar, A., Sezen, S. and Gencel, B. 2002. Drip irrigation of corn in the Southeast Anatolia Project
(SAP) area in Turkey. Irrigation and Drainage 51: 293-300.

Zinselmeier, C., Lauer, M. J. and Boyer, J. S. 1995. Reversing drought-induced losses in grain
yield: Sucrose maintains embryo growth in maize. Crop Science 35: 1390-1400.



Cereal Research, Vol. 4, No. 4, 2015 (333-344) 344

Evaluation of yield, yield components and water content of four grain corn
hybrids in different levels irrigation

Ekhlas Aminit, Ali Ashraf Mehrabi?, Ali Hatami? and Khalil Fasihi?

1 and 2. Former M. Sc. Student and Assist. Prof., respectively, Faculty of Agriculture, University of
Ilam, Iran

(Received: February 9, 2014- Accepted: December 15, 2014)

Abstract

To study the effect of different irrigation levels on yield, yield components and water percent of
grain corn varieties, an experiment was conducted in a split plots experiment based on randomized
complete blocks design with three replications in Agriculture research station of Ilam University.
Irrigation in four levels (Irrigation after 70, 105 and 140 mm evaporation in evaporation pan class A)
were considered as main plots and four grain corn hybrid (SC 704, SC 677, SC 666 and SC 524)
assigned to subplots. Results from analysis of variance showed that varietyxirrigation interaction
effect were not significant on studied traits, but the effect of irrigation levels on grain yield, biological
yield, harvest index, 100 grain weight, grain number per rows and ear length and diameter were
significant and on the number of rows in ear and plant water percent were not significant. Also,
differences among hybrids were significant for grain yield, number of row per ear, 100 grain weight,
biological yield, ear diameter and plant water percent. Grain yield in 170 (10306.5 kg.ha™) was more
than the other irrigation levels. The number of grain per row was the crucial yield component led to
19% and 42% decreasing of grain yield in 1105 and 1140, respectively. Among evaluated hybrids in
this experiment, SC 677 (8820.7 kg.ha™*) and SC 524 (7784.7 kg.ha™) had the highest and lowest grain
yield, respectively. Furthermore, the maximum number of rows per ear and the maximum2100 grain
weight were observed in SC 704 and SC 524, respectively.
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