
Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2014 Vol. 4 (3) July-September, pp.269-279/Shirin et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  269 

 

INVESTIGATION ON YIELD, YIELD COMPONENTS AND SECONDARY 

TRAITS OF SWEET CORN AS AFFECTED BY DIFFERENT 
IRRIGATION LEVELS ANS PLANTING METHODS 

*Shirin Ghazian Tafrishi
1
; Amir Ayenehband

2
; Hossein Tavakoli

3
; Saeed Khavari Khorasani

4
 and 

Mohammad Joleini
5 

1
Department of Agronomy, Khuzestan Science and Research Branch,  

Islamic Azad University, Ahvaz, Iran 
2
Shahid Chamran University of Ahwaz, Iran 

3
KhorasanRazavi Agriculture and Natural Resources Research Center, Mashhad, Iran 

4
Seed and Plant Improvement Division, (SPII) KhorasanRazavi Agriculture and Natural Resources 

Research Center, Mashhad, Iran 
5
Engineering Research Department, Khorasan Razavi Agriculture and Natural Resources Research 

Center, Mashhad, Iran 
*Author for Correspondence 

 

ABSTRACT 
A two year experiment was taken in order to evaluate sweet corn (Zea mays var. saccharata) yield, 
morphological and phenological traits in response to limited irrigation and different planting methods. A 
factorial split plot experiment based on randomized complete block design with 3 replications was taken 
to study yield and yield components of three sweet corn varieties (KSC403, Merit and Obsession) to three 
different water regimes and two planting methods (raised bed and furrow planting). The main plot 
belonged to water levels (I1: 100%, I2: 80% and I3: 60%of the estimated crop evapotranspiration (ETc)) 
and subplot belonged to a factorial arrangement (2 × 3) of two planting methods (raised bed and furrow 
planting), with three different sweet corn varieties. Combined analysis of variance conducted. Stalk 
diameter and stalk lodging percent affected by planting method. Furrow planting resulted in higher stalk 
diameter and lower lodging percent. The highest fresh ear (19.95 ton/ha) and kernel yield (12.15 ton/ha) 
produced by Merit at 100% ETC water level. Fresh ear yield was high correlated with plant height 
(r

2
=0.69**), flag leaf height (r

2
=0.57**) and leaves number above ear (r

2
=0.40*) at 100% ETC, leaves 

number above ear (r
2
=0.41*), and flag leaf height (r

2
=0.54**) at 80% ETC and flag leaf height (0.46**) 

and leaves number above ear (r
2
=0.50**) at 60% ETC irrigation level. Stepwise regression model 

accounted for more than 75, 77 and 58 percent of fresh ear yield in 100% ETC, 80% ETC and 60% ETC 
irrigation levels respectively. Fresh ear and kernel yield decreased by limited water amounts due to higher 
stalk lodging percent and increased anthesis-silking interval.  
 

Keywords: Flag Leaf Height, Stalk Lodging, Anthesis Silking Interval, Correlation, Stepwise Regression 
 

INTRODUCTION 
Heisey and Edmeades, (1999) estimated that 20 – 25% of the global maize planting area is affected by 
drought in any given year.Most of Iran crop fields are located in arid and semi-arid regions where water 
sources are limited (Sarmadnia, 1993). Sweet corn production in Iran, developed in recent years due to its 
adoption to environmental conditions and releasing new hybrid varieties. It is planted at early summer in 
Iran and then exposed to late season drought stress. Thus investigating the limiting effects of water 
shortage on sweet corn yield has economic and environmental benefits for plant growers. Furrow planting 
seems to be a perfect method for reducing drought and saline stress effects of maize yield 
(Khavarikhorasani and Ghazian, 2013).  
Drought can affect maize production by decreasing plant stand during the seedling stage, by decreasing 
leaf area development and photosynthesis rate during the pre-flowering period, by decreasing ear and 
kernel set during flowering, and by decreasing photosynthesis and inducing early leaf senescence during 
grain-filling (Banziger et al., 2000). 
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The most widely used criteria for selecting high performance varieties, is yield and mean productivity of 
crops under stress and sin-stress conditions (Rashid et al., 2003). The expression and genetic variation of 
grain yield and secondary traits in maize vary with stress level. While heritability for grain yield declines 
under drought stress, heritability of secondary traits remain stable across even may increase. Second traits 
have therefore been used as selection indices to increase selection efficiency for drought tolerance 
(Bolanos and Edmeades, 1996).The importance of secondary characteristics in selection for drought 
tolerance has been demonstrated by examining traits correlations with grain yield, applying different 
selection for the particular secondary trait, or estimating the correlated response after selecting for grain 
yield (Edmeades et al., 1992, 1997). Stepwise regression is a proper method for determining traits 
associated with yield and identifying the most effective characteristics on grain yield (Landau, 2000).  

The present study was conducted to investigate the effect of limit irrigation and planting method on 
morphological traits of sweet corn hybrids and correlation between yield and yield components.  

 

MATERIALS AND METHODS 

Site Description 

The field experiment was conducted in the experimental field of the agricultural and natural resources 
research center of Khorasan-Razavi (Tourogh station of Mashhad) during 2010 and 2011. The station is 
located at 35° 43  ́ N and 59° 15´ E with 985 m altitude, which is a cold-arid region with 286 mm 
precipitation per year. Physical and chemical properties of the field soil are given in Table1.  

 

Table1: Physical and chemical properties of the field soil 

Bulk density (grcm
-3

) Texture class 

Particle size distribution (%)  

Soil depth 

(cm) 
Silt Clay sand 

1.41 S L 58 14 28 0-20 

1.51 S L 54 22 24 20-40 

1.45 L 50 24 26 40-60 

 

Experimental Design 

Yield and growth response of three sweet corn varieties to three different water levels in two planting 
methods, were studied. Water levels were I1:100, I2 :80 and I3:60% etc. The experimental design was a 
randomized complete block with three replications, with a split–plot arrangement. The main plot 
treatment belonged to irrigation levels and subplot belonged to a factorial arrangement of planting 
methods (raised bed and furrow planting), with different sweet corn varieties (Merit, Obsession and 
KSC403). Each variety was hand-seeded in hills in 17.5 cm distance from each other. There were four 
rows in each plot, with 6 m in length and 75cm row distance. The final plant population was 7 plants per 
square meter.  

Irrigation 

The irrigation time was fixed for all irrigation treatments. All plots irrigated after seven days at the same 
time, but the water amount was different for different water treatments. Drought stress imposed after the 
appearance of the fourth leaf. 

A computer model which developed by agriculture ministry of Iran, used to estimate daily evapo-
transpiration under control water condition (ETo), using the procedures described in FAO-56 (Allen et 
al., 1998). Daily ETo calculated using the standardized Penman-Monteith method (ASCE-EWRI, 2005). 
Inputs to the model included daily weather data, obtained from Mashhad weather station. ETc was 
calculated as: 

ETc=ETo×Kc 
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Where Etc is Crop evapo-transpiration, ETo: reference crop evapo-transpiration and Kc:crop coefficient 
for sweet corn taken from Table 6-12 in FAO-56. In 100% ETC treatment, water add to bring the soil to 
crop water requirement level. In I2 and I3treatments plots received 80% and 60% of water added to the 
I1treatment. No precipitation occurred during culturing season.  

Plant Sampling and Measurements 

Yield and Yield Components 

When ear kernels reached to dough stage, plant number in two crucial rows of each plot was counted and 
their ears picked up and counted too. These used to correct the raw data, which given from field 
measurements, such as ear or air biomass weight. Ten ears chose randomly from each plot to measure 
yield components. Fresh ear yield, air biomass and harvest index was measured in a 17 m

2
 for each 

treatment.  

Morphological Characteristics 

All morphological traits counted in ten randomly selected plants, and the average values were calculated 
for each treatment. Number of green leaves counted at tasseling time. Plant height measured from the soil 
surface to the top of the panicle. Flag leaf height measured from the soil surface to the node of last leaf in 
stalk. Tassel length was determined by subtracting these two traits. The percent of stalk lodged plants per 
plot calculated by counting lodged plants at harvest time. 

Statistical Analysis 

Combined analysis of data performed using the SAS statistical package (Ver.8) and significance of 
differences between means was conducted using Duncan’s multiple range test at P=0.05. Pearson 
correlation analysis and stepwise regression analysis carried out using SAS software.  

 

RESULTS AND DISCUSSION 

Analysis of Variance 

Fresh yield significantly affected by variety, irrigation level and interaction between them (table 2). The 
highest and lowest fresh yield belonged to Merit at 100% ETCirrigation level and Obsession at 60% ETC 
(figure 1). 

 

 
Figure 1: different sweet corn fresh yield as affected by irrigation levels 

 

Higher ear length and diameter resulted in higher ear yield (table 3). The highest kernel yield produced by 
Merit at 100% ETC (figure 2). Higher dry kernel weight combined with high kernel number per row 
resulted in higher kernel yield in this treatment (table 3).  
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Figure 2: different sweet corn kernel yield as affected by irrigation levels 

 
Air biomass significantly affected by interaction between variety, irrigation level and planting method 
(table 2). Air biomass production of Merit and enhanced by furrow planting method in all irrigation 
methods. In KSC 403, air biomass production enhanced at 80% ETc by furrow planting (fig 3).While 
under drought conditions genotypes which save water are better suited, as drought conditions are less 
severe, genotypes able to use more water will yield more (Araus et al., 2008). Merit produced a high air 
biomass at 100% ETc and its air biomass decreased by drought more than those of KSC 403 and 
Obsession (fig 3). Thus Merit showed higher yield at drought condition compared with other varieties.  
 

 
Figure 3: Air biomass of different varieties as affected by irrigation level and planting method 

 
Plant height, tassel length, leaves number per plant, stalk diameter and stalk lodging percent affected by 
interaction between variety and irrigation level (table 2). Plant height reduced by water shortage (table 3). 
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Reducing height is one of plant strategies in resisting against environmental stress. Plant height decreases 
by drought due to lower cell elongation (Boyer, 1970). Although the tassel is an essential reproductive 
organ, it couldreduce yield either physiologically by competing with the ear or physically by shading 
effect. The competition effect is more pronounced under stress condition (Muungani, 2010). Thus hybrids 
which produces short tassel are suitable for stress condition. Merit produced long tassels at 100% ETc and 
short tassels at stress condition (table 3). Stalk diameter decreased in all varieties with low irrigation level 
and stalk lodging increased subsequently (table 3). Lower cell development in water shortage condition 
resulted in lower stalk diameter. Thin stalks resulted in higher stalk lodging. Stalk diameter enhanced 
byfurrow planting (table 3). Nodal roots, growth better in furrow planting, reach the soil level well and 

put in the ground, thus helps stalks better standing (Hassanzadeh, 2006). 
Anthesis-Silking Interval (ASI) affects by interaction between variety and irrigation level (table 2). ASI 
increased by water deficit in all varieties but the enhancement was less in Merit compare with KSC 403 
(table 3). Maize is more sensitive than other cereals to water deficits and high temperatures at flowering 
because anthers and silks are separated by about 1 m, and pollen and stigmas are exposed to the 

environment (Monneveux et al., 2008).  

100% ETc 

Results of Pearson correlation analysis showed the correlation between fresh ear yield with ear length 
(r

2
=0.67**) and diameter (r

2
=0.61**). Ear length correlated with kernel number per row (r

2 
=0.79**). Ear 

diameter showed correlation with rows number per ear (r
2
=0.59**). Other researchers reported 

correlations between maize yield and ear length and diameter (ShoaHosseini et al., 2009; Golbashi et al., 
2010). There fresh ear yield correlated with plant height (r

2
 = 0.69**), flag leaf height (r

2 
=0.57**), leaves 

number above ear (r
2 
=0.40*) and air biomass yield (r

2
=0.45**).Flag leaf height correlated with ear height 

(r
2 

=0.79**). There was a positive correlation between plant height and leaves number (r
2 

=0.53**) too. 
Flag leaf has been considered the main photosynthetic organ for grain filling due to its longer duration as 

a photosynthetic organ and short distance from the growing grains (Evans et al., 1972).  
Stepwise regression model accounted for more than 75 percent of fresh ear yield variance. Kernel number 
per row was the first variable which enters the model and accounts for 49.63 percent of yield variations.  
Ear stick diameter, plant height, air biomass and flag leaf height was second to fifth variables which 

enters the regression model (table 4).  

80% ETc 

There was significant correlation between fresh ear yield and ear length (r
2
 =0.48**). Total kernel number 

per ear was correlated with kernel yield (r
2
 =0.64**) at this treatment. 

Positive correlation observed between fresh ear yield by leaves number above ear (r
2 
=0.41*), flag leaf ear 

(r
2 

=0.54**) and air biomass (r
2 

=0.58**). Fresh ear yield negatively correlated with ASI (r
2 

=-0.39*). 
Delayed ASI results in lower kernel formation due to asynchrony of pollen shed and silking (Mugo et al., 
1998). Decreased maize yield in response of higher ASI duration in drought condition reported by other 

researchers (Edmeads et al., 1990; Panday et al., 2000).  
Regression analysis did while fresh ear yield used as depend variable. Kernel number per row was the 
first variable which enters the model and account for 40.53 percent of yield variations. Air biomass, seed 
depth, ASI, plant height, leaves number above ear and flag leaf height enter the model respectively. 
Rstepwise regression model accounts for more than 77 percent of ear variations at 80 %ETc irrigation 

level (table 4). 

60% ETc 

Fresh ear correlated with ear length (r
2
 =0.47**) and kernel number per row (r

2
 =-0.42**) while kernel 

number per row was high correlated with ear length (r
2
 =-0.53**).  

Fresh ear correlated with flag leaf height (r
2
 =0.46**), leaves number above ear (r

2
 =-0.50**), stalk 

diameter (r
2
 =0.48**) and air biomass (r

2 
=0.45**). Negative correlation between fresh ear yield and ASI 

(r
2
 =-0.43**) observed too. Fresh ear affect by stalk diameter via stalk lodging percentage. Drought 

resulted in thin stalks (table 3) and thus ear yield decreased due to higher stalk lodging percentage.  
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Table 2: Analysis of variance of measured traits in sweet corn varieties 

Source of 

variations 

degree of 

freedom 

fresh ear 

yield 

kernel 

yield ear length 

ear 

diameter kernel/row row/ear 

kernel 

weight 

air 

biomass 

Rep 2 0.66 

 

3.72 

 

31.61 

 

30.55 

 

0.641 

 

0.2508 

 

1992 

 

0.54 

 Year 1 0.00 

 

0.07 

 

0.77 

 

41.94 

 

0.262 

 

0.2801 

 

15.24 

 

5.07 

 Error year 2 0.39 

 

6.00 

 

0.18 

 

72.70 

 

1.29 

 

0.0417 

 

1138 

 

1.15 

 irrigation level 
(irr) 2 449 ** 236 ** 77558 ** 677 ** 761.6 ** 121.9 ** 53568 ** 888 ** 

irr x year 2 0.08 

 

3.95 

 

1.78 

 

62.88 

 

0.437 

 

0.0932 

 

15.93 

 

0.90 

 Error irr 8 0.51 

 

2.86 

 

12.19 

 

46.21 

 

4.563 

 

0.2289 

 

1128 

 

2.03 

 planting 
method (P.M) 1 0.68 

 

0.04 

 

22.07 

 

74.47 

 

0.03 

 

0.0481 

 

43.10 

 

0.39 

 P.M x year 1 0.02 

 

1.27 

 

0.52 

 

4.78 

 

1.508 

 

0.0844 

 

18.83 

 

0.22 

 P.M x irr 2 0.08 

 

5.31 

 

33.26 

 

17.25 

 

8.015 

 

0.298 

 

21.09 

 

7.45 

 P.M x irr x 
year 2 0.19 

 

0.99 

 

2.10 

 

18.96 

 

8.03 

 

0.0429 

 

53.73 

 

3.28 

 Error P.M 12 0.37 

 

1.67 

 

18.69 

 

85.26 

 

4.772 

 

0.627 

 

400 

 

4.95 

 variety (V) 2 309 ** 53.51 ** 11473 ** 1387 ** 481.7 ** 72.715 ** 97755 ** 1121 ** 

V x year 2 0.07 

 

2.63 

 

8.11 

 

36.03 

 

0.159 

 

0.0005 

 

7.17 

 

3.64 

 V x irr 4 18.54 ** 5.80 * 200 ** 6.69 

 

11.42 

 

6.4742 ** 4616 ** 20.70 ** 

V x P.M 2 0.72 

 

1.69 

 

51.08 

 

25.68 

 

14.96 

 

0.7733 

 

0.98 

 

2.96 

 Vx year x irr 4 0.51 

 

1.45 

 

2.86 

 

37.55 

 

0.716 

 

0.0898 

 

31.82 

 

1.10 

 Vx year x P.M 2 0.02 

 

1.63 

 

9.05 

 

94.58 

 

1.3 

 

0.0416 

 

11.88 

 

0.02 

 V x irr x P.M 4 0.16 

 

2.35 

 

4.33 

 

211 ** 12.98 

 

0.556 

 

20.01 

 

8.24 * 

V x year x irr 
x P.M 4 0.09 

 

1.03 

 

6.39 

 

40.89 

 

4.186 

 

0.0532 

 

32.55 

 

2.77 

 Residual 48 0.50 

 

1.68 

 

23.74 

 

46.64 

 

5.709 

 

0.5959 

 

744 

 

2.93 

 Total 107 15.25 

 

7.46 

 

1689 

 

91.43 

 

28.44 

 

4.2931 

 

3529 

 

41.21 

 CV % 

 

14.36 

 

16.03 

 

13.56 

 

9.03 

 

11.63 

 

9.67 

 

12.08 

 

11.44 

 * and ** significant at 5 and 1 probability percent, respectively  
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Table 2: Continued 

Source of 

variations 

Degree of 

freedom 

Plant 

height 

Tassel 

length Leaves/plant 

Leaves No. 

above ear 

Flag leaf 

height 

Stalk 

diameter 

Stalk 

lodging 

percent ASI 

rep 2 2425 

 

106 

 

5.55 

 

0.87 

 

2385 

 

3.07 

 

21.43 

 

0.36 

 year 1 571 

 

47.60 

 

21.96 

 

0.48 

 

577 

 

3.16 

 

6.89 

 

0.23 

 Error year 2 59.64 

 

44.57 

 

2.64 

 

0.30 

 

1071 

 

0.31 

 

36.73 

 

0.06 ** 

irrigation 
level (irr) 2 15828 ** 3327 ** 43.12 ** 0.54 

 

1272 * 49.18 ** 167 ** 66.08 

 irr x year 2 444 

 

35.21 

 

0.21 

 

0.18 

 

209 

 

0.21 

 

28.12 

 

0.40 

 Error irr 8 893 

 

15.74 

 

4.60 

 

0.66 

 

164 

 

2.19 

 

18.17 

 

0.42 

 planting 
method (P.M) 1 1830 

 

0.05 

 

6.40 

 

1.87 * 30.40 

 

8.66 * 12.24 

 

0.75 

 P.M x year 1 25.81 

 

3.82 

 

0.52 

 

1.25 

 

59.41 

 

0.23 

 

0.77 

 

0.01 

 P.M x irr 2 117 

 

0.53 

 

1.94 

 

0.83 

 

439 ** 1.31 

 

2.49 

 

0.08 

 P.M x irr x 
year 2 291 

 

50.75 

 

2.87 

 

0.39 

 

47.05 

 

3.40 

 

2.49 

 

0.06 

 Error P.M 12 421 

 

63.00 

 

3.06 

 

0.27 

 

38.46 

 

1.73 

 

9.57 

 

0.65 

 variety (V) 2 25242 ** 1813 ** 48.66 ** 6.28 ** 13869 ** 71.38 ** 301 ** 15.25 ** 

V x year 2 1197 

 

31.36 

 

1.36 

 

0.75 

 

266 

 

3.14 

 

1.72 

 

0.40 

 V x irr 4 1195 * 151 * 6.30 * 0.28 

 

104 

 

19.36 ** 71.93 ** 5.46 ** 

V x P.M 2 90.37 

 

0.04 

 

4.99 

 

0.34 

 

178 

 

0.55 

 

2.49 

 

0.36 

 Vx year x irr 4 709 

 

17.75 

 

0.53 

 

0.89 

 

41.24 

 

1.98 

 

4.02 

 

0.11 

 Vx year x 
P.M 2 274 

 

17.22 

 

0.90 

 

0.08 

 

2.14 

 

1.35 

 

0.19 

 

0.06 

 V x irr x P.M 4 242 

 

0.68 

 

2.82 

 

0.53 

 

94.67 

 

0.18 

 

1.34 

 

0.07 

 V x year x irr 
x P.M 4 568 

 

73.76 

 

0.68 

 

0.65 

 

96.60 

 

1.27 

 

5.36 

 

0.16 

 Residual 48 449 

 

41.69 

 

1.73 

 

0.43 

 

114 

 

1.54 

 

13.10 

 

0.31 

 Total 107 1299 

 

138 

 

4.22 

 

0.59 

 

456 

 

4.52 

 

22.11 

 

2.02 

 CV % 

 

12 

 

18.02 

 

10.99 

 

10.98 

 

8.09 

 

7.16 

 

16.69 

 

8.11 

 * and ** significant at 5 and 1 probability percent, respectively  



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2014 Vol. 4 (3) July-September, pp.269-279/Shirin et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  276 

 

Table 3: comparison of means between different varieties, irrigation levels and their interaction 

Treatments fresh ear yield kernel yield ear length ear diameter kernel/row row/ear 

 

kernel weight air biomass 

100 %Etc 
(I1) 15.69 a 10.65 a 194 a 47.71 a 39.23 a 17.66 a 387 a 25.08 a 

80% Etc (I2) 12.79 b 7.05 b 189 a 47.13 a 34.35 b 17.56 a 349 ab 21.89 b 

60% Etc (I3) 8.66 c 5.70 b 111 b 39.92 b 30.04 c 14.43 b 310 b 15.34 c 

KSC403 
(V1) 12.18 b 6.69 b 152 b 44.65 ab 31.43 b 15.29 b 332 b 22.33 b 

Merit (V2) 15.40 a 9.10 a 185 a 51.25 a 38.57 a 18.09 a 407 a 25.40 a 

Obsession 
(V3) 9.55 c 7.61 ab 157 b 38.85 b 33.61 b 16.28 b 307 b 14.57 c 

I1V1 14.69 c 9.58 b 182 b 47.94 ab 35.72 bc 16.66 b 363 bc 26.55 b 

I1V2 19.95 a 12.16 a 216 a 53.50 a 44.17 a 19.45 a 468 a 31.18 a 

I1V3 12.41 d 10.23 ab 184 b 41.69 bc 37.80 b 16.89 b 329 cde 17.50 cd 

I2V1 12.68 d 6.18 c 175 b 46.81 ab 31.84 cd 16.65 b 337 cde 23.99 b 

I2V2 16.11 b 8.75 b 213 a 53.07 a 38.34 b 19.21 a 404 b 25.51 b 

I2V3 9.57 e 6.23 c 179 b 41.50 bc 32.86 cd 16.83 b 305 de 16.17 d 

I3V1 9.15 e 4.31 c 100 d 39.21 bc 26.73 e 12.56 d 294 e 16.44 d 

I3V2 10.14 e 6.40 c 127 c 47.20 ab 33.21 cd 15.61 bc 349 cd 19.51 c 

I3V3 6.67 f 6.39 c 107 d 33.36 c 30.17 de 15.12 c 286 e 10.06 e 

In each column means with same letters are not significantly difference 
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Table 3: continued  

treatments plant height tassel length 

leaves 

No./plant 

leaves No. 

above ear 

flag leaf  

height 

stalk 

diameter  

stalk lodging 

percent ASI 

100 %Etc 

(I1) 191 a 46.14 a 12.89 ab 5.46 a 138 a 18.60 a 1.14 b 1.39 b 

80% Etc (I2) 164 ab 34.18 b 12.28 a 5.38 a 132 a 17.85 ab 3.03 ab 2.31 b 

60% Etc (I3) 149 b 27.12 b 10.76 b 5.62 a 126 a 16.31 b 5.43 a 4.06 a 

KSC403 

(V1) 170 ab 40.61 a 12.38 ab 5.45 ab 135 a 16.42 b 6.44 a 3.33 a 

Merit (V2) 193 a 39.18 a 12.88 a 6.17 a 150 a 19.15 a 2.27 ab 2.25 b 

Obsession 

(V3) 140 b 27.66 b 10.66 b 5.08 b 111 b 17.19 ab 0.88 b 2.17 b 

I1V1 186 b 47.61 ab 13.07 ab 5.43 a 142 ab 18.76 ab 1.89 bc 1.50 d 

I1V2 226 a 53.93 a 13.74 a 5.72 a 155 a 19.61 a 1.52 bc 1.33 d 

I1V3 159 bc 36.88 bcd 11.85 ab 5.23 a 118 cd 17.43 ab 0.00 c 1.33 d 

I2V1 161 bc 41.41 bc 12.51 ab 5.30 a 134 bc 16.92 b 5.68 b 2.83 bc 

I2V2 186 b 34.47 cd 12.71 ab 5.90 a 153 a 19.23 ab 2.27 bc 1.92 cd 

I2V3 144 cd 26.67 de 11.62 ab 4.93 a 108 d 17.42 ab 1.14 bc 2.17 cd 

I3V1 162 bc 32.80 cd 11.57 b 5.62 a 128 bcd 13.57 c 11.74 a 5.67 a 

I3V2 168 bc 29.13 de 12.19 ab 6.13 a 143 ab 18.61 ab 3.03 bc 3.25 b 

I3V3 118 d 19.43 e 8.53 c 5.10 a 108 d 16.74 b 1.52 bc 3.25 b 
In each column means with same letters are not significantly difference   
 

Table 4: results of stepwise regression, regarding fresh ear yield as response  

7
th

 step 6
th

 step 5
th

 step 4
th

 step Third step Second step First step 
 

 

 

Flag leaf  

height 

Air 

biomass 

Plant 

height 

Ear stick 

diameter 
Kernel/row Traits 

100% ETc 

  

1.84 1.89 1.93 2.11 2.63 S 

  

75.19 73.97 72.70 67.59 49.63 R-sq (adjusted) 

Flag leaf height 
Leaves No. above 

ear 
Plant height ASI 

Seed 

depth 
Air biomass Kernel/row traits 

80%ETc 

1.35 1.39 1.42 1.49 1.85 1.86 2.17 S 

77.02 75.82 74.61 72.02 68.64 56.47 40.53 R-sq (adjusted) 

Total kernel 
Flag leaf height Kernel/row ASI 

Air 

biomass 

Leaves No. 

above ear 
Ear height Traits 

60% ETc 

1.18 1.23 1.26 1.28 1.32 1.43 1.55 S 

58.33 54.98 52.96 51.08 47.83 39.49 28.42 R-sq (adjusted) 
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Seven variations enter the regression model at 60 % ETc irrigation level which account for 58 percent of 
fresh ear yield variations. Ear height was the first characteristic which enters the model. The proportion of 
ear height in ear yield variance was more than 28 percent. Leaves number above ear, air biomass, ASI, 
kernel number per row, flag leaf height and total kernel number then entered the model respectively and 

accounts for more than 58 percent of variations (table 4). 
One way to increase the efficiency of selection for drought tolerance is to select for secondary traits that 
are easy to measure, have high heritability, and are highly correlated with grain yield under drought 

(Banziger et al., 2000). 

Conclusion  

Merit produced the highest fresh ear yield both in optimum and water lack conditions. Beside the higher 
total kernel and kernel weight at 100% ETc, it may be due to its higher leaves number and air biomass 
production which results in higher photosynthesis rate. Fresh ear yield affected by flag leaf height, leaves 
number above ear and stalk diameter as well as ear length in all varieties. High plants combine with thin 
stalk results in high stalk lodging in KSC403. Stalk lodging enhanced by drought due to weaken stalks 
and results in lower yield in KSC 403. Results of regression analysis showed that in stress condition, yield 
controls by more variables. ASI duration which is not important in optimum water condition played an 

important role in yield determination at water deficit conditions.  
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