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Table 1- Physical and chemical properties of the soil
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Year (cm) Soil texture pH EC_l CEC (%) nitrogen (%) ava. P ava. K
(ds.m”)  (meq.1009) (Ppm) (ppm)
0-30 Clay w, 737 0.60 27.00 1.48 0.15 5.2 340
2014 vav
30-60 Clay .,  7.40 - - 1.12 0.11 - -
0-30 Clay =,  7.69 0.55 27.00 1.00 0.10 5.1 350
2015  \¥ar
30-60 Clay .,  7.60 - - 0.90 0.09 - -
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Tabhle 2- Correlation coefficients between studied traits in irrigation levels
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X1 Ear length, X2: Ear dizmter, X3: Cob diameter, X4: Cob percent, X5 Grain depth, X6: Row.ear’, X7: Grainsow!, X8: Grain.ear, X9 100 gram weight, X10: Plant height, X11: Grain length, X12: Grain width, X13: Grein thickness, X14; Plautg to tasseling, X15: Planting to
anthesis, X 16-Planting to silking, X17- Authesis to silking, X18: Plenting to physiclogical maturity, X19- Grain yield, X20: Total dry weight, X21- Harvest index
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Table 3- Correlation coefficients between studied traits in nitrogen levels
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X1: Ear length, X2: Ear diameter, X3: Cob dizmeter, X4: Cob percent, X3: Gram depth, X6: Row.ear’, X7: Grain.row™, X8: Graim ezr’, X0: 100 grain weight, X10: Plant height, X11: Grain length, X12: Gram width, X13: Grain thickness, X14: Planting to tasselmg, X15: Planting to
anthesis, X16:Planting to silking, X17: Anthesis to silking, X18: Planting to physiological mamrity, X19: Grain yield, X20: Total dry weight, X21: Harvest index.
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Table 4- Stepwise regression analysis of grain yield (dependent variable) with other studied traits (independent variables) in irrigation and
nitrogen levels

&bl gobaw ot s s5 y Sl o sl
I‘r)r)i;,a?osn Independent S ile hava Regression coefficients GBS i 5 it
_and vartables e Intercept b, b, bs b, R? Standard
nltrogen erorr
levels
100 grain weight wbao oy -167.828  40.443 0.919 68.090™ 21.661
hae ainrow? Gy palols 40443 23255 12.426 0970  80900" 14436
100 grain weight abao oy -164.163  39.730 0.892 49.621" 28.975
hove ainrow? sy pabols 345539 26,695  14.509 0966 719397  17.711
100 grain weight abao o9 -536.107  47.765 0.973 216.824™ 19.125
o Plant height Gy elis]  -823.340 42160  2.740 0.992 306.316™ 11.487
Grain depth &l 3os 431593  -10.204 0.898 52.539™ 7.561
Anthesis to GBS A a6 8513 -3.061 0966 70460 4789
o silking S b
Grain.row™ dindy bl 416.584 -9.147  -3.000 1.211 0.992 156.412™ 2.659
Days to anthesis b 5’; m;':)’; 520.411  -9.419 5807 1347  -1.023 1.00 2219.431" 0.614
Naos Grain.row™ dwdy p bl -102.127 23647 0.974 229.217 37.429
Total dry weight JS Sis oy -267.524  0.560 0.959 141.536™ 51.243
N-7o% Harvest index cusby yasls  -599.767  0.326  18.503 0.998  1234.210" 12515
100 grain weight abas oy -723.305 0319 15389  10.909 1.00 4271.715™ 5.497
Harvest index cualy yesls  -978.027  17.371 0.986 180.842™ 32.504
ool dryweight — JS Kis o -599.767 18503 0.326 0998  1234210" 12515
Harvest index cuilby jesls  -872.838  39.867 0.985 406.507" 35.076
N140% Total dry weight JS Sis oy, -658.736  23.006  0.264 0.997 965.341" 16.192
Grain.row™ dpdy bl -595.616  18.404  0.290  2.338 1.00 4076.925™ 6.441

™ Significant at 1% level.
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Table 5- Direct and indirect effects of traits on grain yield in different water and nitrogen levels

Sl Indirect effect paliwwo pus 1,51 oo
Traits o X1 X2 X3 X4 Correlation
100 grain weight (X1) als Lo o 0.407 0.959™
l120% Grain.row™ (X2) sy &l dlas 0.482 0.948™
Residual=0.173
100 grain weight (X1) &l o s 0.310 0.945™
l100% Grain.row™ (X2) iy, o &l sl 0.477 0.889"
Residual=0.183
100 grain weight (X1) als 1o s 0.115 0.986"
I30% Plant height (X2) Gg glis)| 0.564 0.741"
Residual=0.090
Grain depth (X1) &l gos -0.874 -0.298 0.067 0.158 -0.947™
b Sladles 3 alols -0.578 -0.451 0.037  0.280 -0.712"
09 Grain.row™ (X3) Cigdy p il olas 0.191 -0.308 -0.112 0.042 -0.187"™
Planting to anthesis (X4) Slislos 3 b cusls -0.295 0.468 0.549 -0.027 0.695"™
Residual=0.018
Naooe Grain.row™ (X1) Ciudy &l dlas 0.987 0.987™
Total dry weight (X1) Js Sas o 0.559 0.339 0.081 0.979™
Nooe Harvest index (X2) sl asls 0.377 0.503 0.087 0.968:
100 grain weight (X3) b do s 0.096 0.467 0.340 0.904
Residual=0.018
Harvest index (X1) Cudlsy adls 0.520 0.443 0.968"
N100% Total dry weight (X2) Js S se 0.515 0.448 0.979™
Residual=0.052
Harvest index (X1) sl asls 0.458 0.461 0.073 0.992”
Nuso Total dry weight (X2) Js s g5 0.477 0.443 0.068 0.988"
’ Grain.row™ (X3) sy o &l Sl 0.088 0.381 0.369 0.838"

Residual=0.018

** Significant at 1% level.
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Introduction

Grain yield depends on genetic potential of plant. Environmental factors play an important role to achieve

this potential. Inappropriate management of irrigation and nitrogen are main factors to reduce the maize yield.
Better control of environmental effects in breeding programs can be achieved through indirect selection for traits
that in addition to high heritability have a good correlation with yield and be less affected by environmental
changes. This study was conducted to investigate the correlation and cause and effect relationships between
some traits with yield of maize in different irrigation and nitrogen conditions.

Materials and Methods

This experiment was done during 2014-15 at Razi University, Kermanshah, Iran. The experiment was
conducted as split plot. Main plot factor was four irrigation levels included supplying 120, 100, 80 and 60%
water requirement (11200, l100%: lsoss @nd leg, respectively), and sub-plot factor included four nitrogen levels 40,
70, 100 and 140% (Nage, N7os%, N1ogss and Nigee, respectively) of recommended amount based on the soil test.
During growth period, the time of occurrence of growth stages were recorded and at harvest stage, yield, its
components, ear size and grain dimensions were measured. Pearson correlation coefficients and stepwise
regression analysis were determined using SPSS software. Direct and indirect effects of traits on grain yield were
determined by path analysis using PATH2 software.

Results and Discussion

Results of correlation analysis in all irrigation conditions showed that the higher total dry weight and less
interval of anthesis until silking are desirable. In addition, selection for 100 grain weight, number of days from
planting until physiological maturity and harvest index in l1ge, l100% and lgge Would improve grain yield. Under
lsass, Negative selection for grain depth and number rows per ear can improve grain yield. Positive correlation
between ear size, yield components, plant height, grain length, number of days from planting until physiological
maturity and harvest index with grain yield and negative selection for cob percent, grain thickness and interval of
anthesis until silking in all nitrogen levels would improve grain yield. Results of regression analysis under 1120,
l1000% and lgge, Showed that 100 grain weight explained a high percentage of grain yield changes. Under lgq, grain
depth had the highest contribution to explaining grain yield changes. Under Ngo, N1gge, and Niage, harvest index
and total dry weight that explain a significant percentage of total grain yield changes. In N4g, Nnumber of grain
per row will be effective on grain yield. In l500, and l1gg0, 100 grain weight and number grains per row, in
addition to high direct effects on grain yield, had a significant indirect effect on grain yield through each other.
In lggedirect effect of 100 grain weight and indirect effect of plant height through it on grain yield were
observed. In lgy, Selection for grain depth, interval of anthesis until silking and days from planting until anthesis
would be more appropriate. Due to negative correlation between grain number per row with grain yield and
positive direct effect of it in gy, the indirect effects of grain number per row should be considered. Regarding
nitrogen levels, in N4qg, grain number per row had a direct effect on grain yield. In N7go, Nigge and Nyaqe, total
dry weight and harvest index in addition to relatively high direct effects on grain yield, had an indirect effect on
each other.
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Conclusions

In all environmental conditions, traits entered to regression models explained more than 95% of grain yield
changes. Based on the results of path analysis, under 11,99, and lyog9, conditions, 100 grain weight and number of
grains per row, in lgg, 100 grain weight and plant height, under severe deficit irrigation, grain depth and interval
of anthesis until silking due to considerable direct and indirect effects on yield introduced as proper indices to
improve grain yield. At all nitrogen levels, selection based on total dry weight and harvest index will be helpful.

Number of grains per row and 100 grain weight should also be considered due to high indirect effects on grain
yield at some nitrogen levels.
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