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Figure 1- Planting plan and arrangement of treatments in the experimental field
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Figure 2- Variations of Crop coefficient (Kc) in growing season
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Table 1- Variations of Kp during different months of the year in weather stations of the research region

ok 2395 Cudgend)! 213 5 » 20 292 7
Month 21 Mar20 Apr 21 Apr-21 May 22 May-21Jun 22 JJ‘[‘J’I"ZZ 2 i‘dgzz 23 Aug-22 Sep
S 0.70 0.60 0.55 0.50 0.55 0.60
Pan Coefficient
) Jgse aoldl
Continue Table 1
olo R0 obl @8 o Sodw!
Month 23 Sep-22 Oct 23 Oct-21 Nov 22 Nov-21 Dec 22 Dec-20 Jan 2 ‘;22'19 20 Feb-20 Mar
S e 0.65 0.75 0.85 0.80 0.75

Pan Coefficient
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Table 2-Variance analysis (mean square) of studied traits

3 Slos

. Gy, dlaxs Gudy 40 Ay dlaws
T &3l ax s 41> 4158 439 ’ 7 I 4o &Sl dlaws
Ol gl 2 e 5kS) : M M
Variation source Degrees of 1000- grain : : Number of
freedom (b weight (g) Number of Number of kernels per ear
Yield kg ha™ rows perear  kernels per row
’I_’ﬁ . 2 32969779.6 733.0 24 20.1 19197.4
(Replication)
i B
.‘”L:'}' o2 3 34591312.9 897.5 0.6 28.4 8283.9
I (Irrigation method)
ot 6 17101658.6 1539.4 0.3 29.1 9164.6
(Error)
Wls o) 1 16660878.1* 1760.2 0.1 4.0 2005.6
R (Planting pattern)
o=l 2 575510.0 2336.9 0.4 21.7 1781.7
(Error)
s uii"'l ; el by, 3 5567062.3 2300.6 14 447 13632.7
ot 6 10168988.9 1076.7 1.3 216 5475.6
(Error)
Y 2 34212345 12725 11 10.6 604.2
D (crop density)
~l stw 92 6 5587431.4 486.4 2.1 8.2 3460.6
w15 ;E)ls o) 2 17114472.2* 1936.3* 24 21.8 14824.2*
el sl ‘I’F:Ig‘ Xl o) 6 4364478.5 430.4 15 27.8 13944 .4**
obd! 32 4247388.8 557.8 11 184 43155
(Error)
() Sleis 03 - 218 7.4 7.1 9.0 9.3

(Variations Coefficient (%))

o3 B g ) o ) I e s 4 KT
** * Significant at 1% and 5% level, respectively
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Table 3- Mean comparison of planting pattern, irrigation method and crop density for different traits

o 3, 5des (00%) &ils 52 039 IV cdudy sl iy, 45 dily dlaws I 5> &ils dluas
Trean (U2 3 0,5 oks) 1000- grain Number of Number of Number of kernels
reatment ] 1 ;
Yield (kg ha) weight (g) rows per ear kernels per row per ear
R1 9951 a 323.7a 148a 47.8a 709 a
R2 8989 b 3138a 14.8a 473a 699 a
11 8218 a 3116a 146a 473 a 689.6 a
12 8984 a 3138a 15.0a 484 a 726.1a
13 11450 a 325.7a 14.8a 48.6 a 718.1a
14 9233 a 3238a 149a 459a 682 a
D1 9270 a 327.1a 146a 48.3a 706 a
D2 9235a 3139a 148a 473 a 698 a
D3 9906 a 3152a 150a 47.1a 708 a

Gisee Wlhuo (g1 CuldlS il g g5l (Vg Wlie w131 (uiilo dmlio —£ Jou>
Table 4- Mean comparison of interactions of irrigation method and planting pattern for different traits

s (U2 )3 0,59k5) 5,Slos (25) @il> 152 39 IV 55 wils Slasws
Treatment Yield (kg ha®) 1000- grain weight (g) Number of kernels per ear
11R1 9417 ab 319.7 684 ab
11R2 7018 b 303.6 695 ab
12R1 9094 ab 304.1 739a
12R2 8873 ab 326.6 713 ab
I13R1 11430 a 343.2 692 ab
13R2 11470 a 308.2 744 a
14R1 9867 ab 327.8 721 ab
14R2 8599 ab 319.9 643 b
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Table 5- Mean comparison of interactions of irrigation method and crop density for different traits

Sloms (LU y5 0 )59ks) 5,Slos (055) wils Jl52 39 I 53 &ils sl
Treatment Yield (kg ha®) 1000- grain weight () Number of kernels per ear
11D1 7581d 329.7 699
11D2 9144 bed 303.7 698
11D3 7929d 3015 672
12D1 8481 bed 3123 734
12D2 8690 bcd 319.0 706
12D3 9781 abcd 310.2 739
I13D1 12090 a 333.0 703
13D2 11070 ab 322.8 696
13D3 11180 ab 3213 756
14D1 8933 bcd 3335 687
14D2 8032 cd 310.2 693
14D3 10730 abc 327.8 666

ise o (g1 0515 9 B ] il 131 lie dumllo ~T g
Table 6- Mean comparison of interactions of planting pattern and crop density for different traits

sl (LU jd 0,59ls) 0,0os  (0,5) wild 4152 (59 I 53 &ils dluas
Treatment Yield (kg ha) 1000- grain weight () Number of kernels per ear
R1D1 9670 ab 329.8a 737a
R1D2 10600 a 328.8a 680 ab
R1D3 9586 ab 312.5ab 711 ab
R2D1 8870 ab 32444 674 b
R2D2 7872 b 299.1b 717 ab
R2D3 10230 a 3179 ab 705 ab

Aisee o (gl o515 % CadlS sl x gl gy Jlio )31 pilee dus o —Y Jgun
Table 7- Mean comparison of interactions of irrigation method, planting pattern and crop density for different traits

sl (LU )3 0,59l8) 0,0os  (0,5) wild 4152 (39 I 5> &ils Sluas
Treatment Yield (kg ha) 1000- grain weight () Number of kernels per ear

11R1D1 9801 abcde 345.3 ab 767 ab
11R1D2 10130 abcde 323.3 abcde 693 abcd
11R1D3 8323 bcdef 290.3 de 593d
11R2D1 5360 f 314.0 abcde 630 cd
11R2D2 8161 cdef 284.0e 703 abcd
11R2D3 7534 def 312.7 abcde 751 abc
12R1D1 8826 abcdef 294.7 cde 775a
12R1D2 9870 abcde 319.0 abcde 707 abcd
12R1D3 8585 bcdef 298.7 bcde 736 abc
12R2D1 8135 cdef 330.0 abcde 693 abcd
12R2D2 7509 def 319.0 abcde 705 abcd
12R2D3 10980 abcd 321.7 abcde 741 abc
I3R1D1 11300 abcd 350.0a 672 abcd
I3R1D2 12390 ab 343.7 ab 639 bcd
I3R1D3 10590 abcd 336.0 abcd 765 ab
I3R2D1 12870 a 316.0 abcde 733 abc
13R2D2 9758 abcde 302.0 bede 753 abc
13R2D3 11770 abc 306.7 abcde 746 abc
14R1D1 8755 bcdef 329.3 abcde 733 abc
14R1D2 10010 abcde 329.0 abcde 681 abcd
14R1D3 10840 abcd 325.0 abcde 749 abc
14R2D1 9111 abcdef 337.7 abc 641 bcd
14R2D2 6058 ef 291.3 cde 705 abced
14R2D3 10630 abcd 330.7 abcde 583 d

...\J)|J.3 )‘.)L;'uw AN Jlo;bl Cja.w PRl OSJIJ L'Jy.w)"\ u""'“" » ULM&J c_§5)> L5|)|J L;Lmu,i»lm
Means with the same letters are not significantly different according to Duncan's test at 5% level.
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Table 8- The amount of irrigation water consumption and water use efficiency in the interaction of three treatments studied

s Shes S o3le (359 Skl @l dpao Sl @l dpae 2l
B isa s 55l (55) (S 5 i i) (oo 2 0,5945)
Treatment WSR2 eFHS) L weight irrigation wat t fici
Yield (kg ha-l) Yy matter weig Irriga I(?n wa ?(?r water use e 3|C|ency
(ka) consumption (m°/ha) (kg/m?)

11R1D1 9802.0 21516.8 6386.3 15
11R1D2 10126.7 13886.2 6386.3 16
11R1D3 8323.8 17235.9 6386.3 13
11R2D1 5360.1 12230.1 6386.3 08
11R2D2 8161.4 17418.2 6386.3 13
11R2D3 7534.9 13493.8 6386.3 1.2
12R1D1 8826.6 22817.2 7440.3 1.2
12R1D2 9869.9 27084.9 7440.3 1.3
12R1D3 8585.6 147245 7440.3 11
12R2D1 8135.3 25046.6 7440.3 1.1
12R2D2 7510.1 14931.7 7440.3 1.0
12R2D3 10976.5 21382.1 7440.3 15
I3R1D1 11297.7 17424.0 8494.4 13
I3R1D2 12399.7 28839.9 8494.4 15
I3R1D3 10585.5 23499.5 8494.4 13
I3R2D1 128735 22421.8 8494.4 15
I3R2D2 9758.8 15603.9 8494.4 1.1
I3R2D3 11766.4 28791.6 8494.4 1.4
14R1D1 8755.5 23780.7 21457.7 0.4
14R1D2 11005.6 28521.4 21457.7 05
14R1D3 10842.8 25127.9 21457.7 05
14R2D1 91115 20711.4 21457.7 0.4
14R2D2 6058.7 19156.3 21457.7 03
14R2D3 10626.8 34016.3 21457.7 0.5
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Introduction: One of the serious problems in the further development of maize cultivation is increasing
irrigation efficiency. Using conventional irrigation causes a shortage of water resources to increase the acreage
of the crop. With regard to the development of maize cultivation, agronomic and executable methods must be
studied to reduce water consumption. Using drip irrigation system is most suitable for row crops. Hamedi et al.
(2005) compared drip (tape) and surface irrigation systems on yield of maize in different levels of water
requirement and indicated that drip irrigation increases the amount of yield to 2015 kg/ha and water use
efficiency to 3 time. Kohi et al. (2005) investigated the effects of deficit irrigation use of drip (tape) irrigation on
water use efficiency on maize in planting of one and two rows. The results showed that maximum water use
efficiency related to crop density, water requirement and planting pattern 85000, 125% and two rows,
respectively with 1.46 kg/m3. Jafari and Ashrafi (2011) studied the effects of irrigation levels, plant density and
planting pattern in drip irrigation (tape) on corn. The results showed that the amount of irrigation water and crop
density on the level of 1% and their interactions and method of planting were significant at the 5 and 10% on
water use efficiency, respectively. The yield was measured under different levels of irrigation, crop density and
method of planting and the difference was significant on the level of 1%. Lamm et al. (1995) studied water
requirement of maize in field with silt loam texture under sub drip irrigation and reported that water use reduced
to 75%; but yield of maize remained at maximum amount of 12.5 t/ha. The objective of this study was to
evaluate the drip (tape) irrigation method for corn production practices in the Qazvin province in Iran.

Materials and Methods: In this study, yield and yield components of corn (SC 704) were investigated under
different levels of irrigation water in drip tape systems in one and two rows planting patterns with different plant
densities. The experiment was conducted on randomized complete blocks as a split plot (Split block) design with
3 replicates in the Qazvin region. Four levels of irrigation including: 80, 100 and 120 percent of water
requirement with drip irrigation (tape) and 100% water requirement with furrow irrigation (control treatment) as
main plots and method of planting (one and two rows) with three levels of crop density including: 75000, 90000
and 105000 as subplots were considered. After harvesting, grain yield, number of rows per ear, number of
kernels per ear row, number of grains per ear and 1000-kernel weigh were measured.

Results and Discussion: The results of simple variance analysis of attributes showed that the method of
planting has a significant difference on the level of 5% for grain yield, but on the other the measured attributes
did not have any significant effect. The respective effect of planting method and crop density showed a
significant difference on the level of 5% for grain yield, number of kernels per ear and the 1000-grain weight,
whereas it did not have any significant effect on the other measured attributes. The respective effects of
irrigation method, planting method and crop density showed a significant difference on the level of 1% for the
attributes of the number of kernels per ear. The planting in one row resulted in significantly higher grain yields
than the other planting patterns. In mean comparisons of the interactions between irrigation methods, crop
density and planting method, grain yield in drip irrigation at a level of 120% water requirement in the two rows
planting pattern and crop density equal to 75000 plants was shown in the lead on the level of 10%. The results
showed that the yields of the treatments were only affected by the method of planting and planting of one row
lead the planting of two rows. According to means comparison and water use efficiency in each of the treatments
and limitation of water resources, one row planting pattern with crop density equal to 90000 under drip irrigation
at 80% and 120% (If there is no water restrictions) of water requirement were suitable.

Conclusion: According to the table of variance analysis, it can be seen that the effect of irrigation on corn
grain yield was not significant. Research results of Sorensen and Butts (2005) and Azari et al. (2007) have also
confirmed this subject. The grain yield in one row planting method was superior compared to two rows planting
method. The superiority of one ton per hectare was statistically significant and substantial. Grain yields varied
from 5360 to 12873 kg/ha among the treatments: in drip irrigation at a level of 120% water requirement in the
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two rows planting pattern and crop density equal to 75000 plants per hectare was 12873 kg/ha and the lowest
yield was found in drip irrigation at a level of 80% water requirement in the two-row planting pattern and crop
density equal to 75000 plants per hectare as 5360 kg/ha. With regard to mean comparisons of grain yield under
the effects of interaction, and water use efficiency for each treatments, 11R1D2, I3R1D2, 11R1D1 and 12R2D3
treatments seem better than others.
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