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Effect of high density planting on grain yield and yield components of promising

hybrids and parental lines of maize (Zea maysL.)
Mahrokh. A.l, M. R. Shiri? and F. Golzardi?

ABSTRACT

Mahrokh. A., M.R. Shiri and F. Golzardi. 2023. Effect of high density planting on grain yield and yield components of
promising hybrids and parental lines of maize (Zea mays L.). Iranian Journal of Crop Sciences. 25(1): 137-153. (In Persian).

Introduction: High plant density is considered as a stress that affects growth and developmental stages of crops
throughout the life cycle. Results of previous studies have indicated that high yielding maize cultivars under
high-density planting conditions are better adapted to most environmental stresses. Therefore, maize breeders
use high plant density to identify cultivars tolerant to environmental stresses. The present study was conducted
with the objective of evaluating 97 promising hybrids and parental lines of maize under high plant density
planting conditions, facilitating the identification of cultivars tolerant to unfavorable environmental conditions.
Materials and Methods: This study consisted of four seperate experiments conducted on 21 early-maturity lines
(first trial), 26 late-maturity lines (second trial), 24 early-maturity hybrids (third trial), and 26 late-maturity
hybrids (fourth trial) of maize. The experiments were carried out in randomized complete block design with
three replications at research field of Seed and Plant Improvement Institute, Karaj, Iran, in 2020 and 2021
growing seasons. The late- and early-maturity lines and hybrids were cultivated at plant densities of 140000 and
160000 plants.ha?, respectively. Grain yield, number of grain rows ear, grain number row, 1000 grain weight,
grain number plant and test weight (hectoliter) were measured and recorded.

Results: The results showed considerable variations in grain yield of maize hybrids and parental lines across
different trials. In the first trial, line No. 12 with 8262 kg.ha* had the highest grain yield. In the second trial, the
highest grain yield (6025 kg.ha') obtained from line No. 12. In the third trial, hybrid No. 1 had the highest grain
yield (9594 kg.hal), while in the fourth trial, hybrid No.10 with 8313 kg.ha* had the highest grain yield.
Principal component analysis also indicated that the t suitable adapted genotypes for cultivation under high-
density planting conditions included; early-maturity line KE781010/521, the late-maturity line K47/2-2-1-2-2-1-
1-1, early-maturity hybrid K1263/17xMQO17, and late-maturity hybrid K47/2-2-1-3-3-1-1-1xK166B.
Conclusion: Based on the results of all four experiments, which demonstrate significant and positive correlation
between grain yield and grain number row?, grain number plant?, and ear number plant?, it can be concluded
that maize genotypes adapted to high plant density planting conditions produce more grains and ears in high
plant density conditions are better adapted to environmental stresses.
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Table 1. Maize lines and hybrids used in the experiment
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No.  Early maturity lines Late maturity lines Early maturity hybrids Late maturity hybrids
1 K1263/17 K3653/2 K1263/17xM0O17 K3653/2xK1264/5-1
2 K56 4-CHTSEY,2002/90/1-2 K56xMO17 4-CHTSEY,2002/90/1-2xK1264/5-1
3 KE76009/311 KLM77002/10-1-1-1-1-3-2 KE76009/311xM0O17 KLM77002/10-1-1-1-1-3-2xK1264/5-1
4 KE76009/312 K18X2-CHTHIY,2002/90/77-3  KE76009/312xMO17 K18x2-CHTHIY,2002/90/77-2xK1264/5-1
5 KE78010/421 K18x2-CHTHIY,2002/90/77-1  KE78010/421xMO17 20-CHTSY, 2002/90/61-2xK3640/3
6 KE78027/1112 K18x2-CHTHIY,2002/90/77-2  KE78027/1112xMO17 K3547/4xK1264/5-1
7 KE77010/2 20-CHTSY, 2002/90/61-2 SC400 K47/2-2-1-4-1-1-1xK3640/3
8 KE78015/421 K3547/4 KE78015/421xMO17 K47/2-2-1-2-1-1-1-1xK1264/5-1
9 KE78011/1021 K47/2-2-1-4-1-1-1 SC410 K47/2-2-1-2-2-1-1-1xK1264/5-1
10 KE80001/72112 K3640/3 KE80001/72112xMO17 K47/2-2-1-3-3-1-1-1xK166B
11 KE81018/711 K47/2-2-1-2-1-1-1-1 KE81018/711xMO17 K47/2-2-1-3-3-1-1-1xK1264/5-1
12 KE781010/521 K47/2-2-1-2-2-1-1-1 KE781010/521xMO17 K47/2-2-1-4-1-1-1xK1264/5-1
13 KE78015/511 K47/2-2-1-3-3-1-1-1 KE81018/7121xMO17 K47/2-2-1-2-2-1-1-1xK1264/5-1
14 KE78012/121 K74/1 KE78012/221xK1263/1 K47/2-2-1-4-1-1-1xK1264/5-1
15 KE79017/8211 KLM76002/3-1-1-1-1-1-1-3 KE79007/7111xK1263/1 K47/2-2-1-4-1-1-1-1xK1264/5-1
16 KE78008/212 KLM82010 KE79006/3211xK1263/1 K47/2-2-1-4-2-1-1-1xK1264/5-1
17 KE78004/322 KLM76004/3-5-1-2-2-1-1-1 KE78015/511xK1263/1 K74/1xK1264/5-1
18 KE77008/1 KLM76021/1-3-1-1-1-2-1-1 KE78012/121xK1263/1 KLM76002/3-1-1-1-1-1-1-3xK1264/5-1
19 KE79005/9211 KLM81027 KE79017/8211xK1263/1 KLM82010xK166B
20 K1263/1 KLM78012/6-1-1-1-1-3 KE78008/212xK1263/1 KLM76004/3-5-1-2-2-1-1-1xK1264/5-1
21 K1264/5-1 K166B KE78004/322xK1263/1 KLM76021/1-3-1-1-1-2-1-1xK1264/5-1
22 - MO17 KE77008/1xK1264/5-1 KLM81027xK47/3
23 - B73 KE79005/9211xK1264/5-1 KLM77002/3-1-1-1-1-1-1-3xK47/3
24 - K18 SC260 KLM78012/6-1-1-1-1-3xK47/3
25 - K722 - SC715B
26 - AB79 - SC704
ST 6l Jowe ST glasd 5 (K58 Slo st - gl
Table 2. Physical and chemical properties of the soil at the experiment site
JS 05s AN B el STeske
sl Total nitrogen  Available phosphorus  Available potassium  Organic matter el S S s
Texture (%) (mg.kg?) (mg.kg?) (%) pH EC (dS.m™)
e 0.07 12.0 255 0.56 7.2 2.2
Clay-loam
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Table 3. Mean comparison of grain yield and yield components of early maturity maize lines in high

density planting

Casy sldes PHERIRe 33 4ls sldas als 418 03 03 W sl 4ls > Slas IS 03
sy M s als TSN Sy 1000 Grain Sy Grainyield  Hectoliter
Maize lines Row.ear! Grain.row? Grainplant! weight (g) Ear.plant?! (kg.hat)  (kg.100lit?)

1t 13.6 18.7 141.4 235.3 0.56 1788 65.7
2 12.7 13.8 53.0 254.0 0.27 1384 61.0
3 14.1 14.7 1215 312.0 0.54 2563 66.2
4 13.9 14.7 184.6 281.6 0.64 2576 62.0
5 13.6 13.2 73.0 223.7 0.39 1210 63.4
6 16.8 15.0 100.8 232.0 0.39 2428 68.5
7 12.8 18.7 166.2 278.6 0.66 2985 61.7
8 15.0 19.8 178.0 255.0 0.58 3650 67.9
9 13.3 18.4 143.4 221.1 0.56 2374 65.1
10 12.7 20.8 133.6 253.7 0.49 2471 68.6
11 14.2 255 328.7 267.3 0.89 4091 68.3
12 16.1 32.1 360.8 294.9 0.69 8262 73.0
13 16.0 24.2 267.3 293.0 0.69 5417 66.0
14 15.6 20.6 125.0 220.0 0.39 2161 67.7
15 12.6 19.2 195.8 259.7 0.78 3760 67.2
16 14.6 18.6 190.6 275.1 0.70 3384 66.8
17 13.6 20.8 226.7 266.8 0.68 4445 67.2
18 12.1 15.8 148.0 337.2 0.75 4214 71.3
19 14.0 20.2 2475 213.9 0.90 3090 70.7
20 14.0 24.6 304.3 181.4 0.85 3361 64.0
21 16.1 17.9 223.9 248.0 0.76 4722 69.3
HSD (0.05) 5.9 7.2 149.2 79.0 0.42 3110 15.0

T The names of the maize lines are listed in table 1
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Fig. 1. Principal component analysis based on grain yield and yield components of early maturity maize lines in

high density planting

T The names of the maize lines are listed in table 1
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Table 4. Mean comparison of grain yield and yield components of late maturity maize lines in

high density planting

Casy sldes PHERIRe 33 4ls sldas als 418 03 03 W sl 4ls > Slas IS 03
sy M s als TSN Sy 1000 Grain Sy Grainyield  Hectoliter
Maize lines Row.ear! Grain.row? Grainplant! weight (g) Ear.plant?! (kg.hat)  (kg.100lit?)

1t 175 26.6 406.3 270.7 0.81 5506 69.3
2 14.7 25.9 371.0 238.1 0.98 4572 69.6
3 124 15.9 145.1 244.2 0.42 1018 59.6
4 141 31.8 260.0 265.2 0.57 4673 74.7
5 12.6 21.8 148.6 244.3 0.48 2303 69.9
6 13.2 23.9 196.1 238.2 0.59 2551 75.1
7 12.6 27.6 199.0 242.1 0.53 2808 69.3
8 17.9 31.3 367.8 282.5 0.66 5106 71.3
9 15.6 17.9 238.5 291.8 0.85 3978 70.4
10 14.8 20.2 150.1 212.9 0.45 2477 68.8
11 16.2 17.0 203.6 253.6 0.69 3257 68.0
12 17.6 26.8 351.9 288.4 0.73 6025 69.1
13 16.6 25.4 225.0 275.7 0.56 4141 68.8
14 17.7 20.8 183.6 222.4 0.48 2390 67.4
15 12.3 12.7 45.3 263.1 0.24 943 57.7
16 11.2 16.9 147.6 310.7 0.75 2437 72.5
17 144 255 1155 328.9 0.31 3217 70.1
18 14.2 11.8 98.9 284.2 0.45 1561 62.1
19 12.3 26.0 212.8 268.1 0.60 3301 68.8
20 134 16.6 150.4 263.8 0.64 2094 63.0
21 15.7 24.9 291.8 259.2 0.73 2198 64.9
22 10.7 25.2 153.6 300.1 0.56 2989 64.4
23 13.7 13.2 113.8 224.3 0.48 1677 62.4
24 133 30.7 263.8 261.0 0.65 3968 72.8
25 12.0 13.9 119.8 265.4 0.44 1918 64.7
26 154 16.1 141.7 212.9 0.51 1250 60.7
HSD (0.05) 4.7 105 207.2 104.1 0.46 2670 17.0
T The names of the maize lines are listed in table 1 Gl 0k 1,1V s 3 p3 slayY aled T
1¢0
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Fig. 2. Principal component analysis based on grain yield and yield components of late maturity maize

lines in high density planting

T The names of the maize lines are listed in table 1
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Table 5. Mean comparison of grain yield and yield components of early maturity maize hybrids in high density planting

Cassy sl PHEINPS 5 &l slaws als Hlm 35y 5 P sluw &ls :J§L..9 );:J}:ga O
Sy sl s I 53 als sy, &y 1000 Grain &y Grain yield  Hectoliter
Maize hybrids Row.ear! Grain.row! Grain.plant®  weight (g) Ear.plant? (kg.hal)  (kg.100lit)
1t 13.6 35.4 370.5 265.9 0.76 9594 66.4
2 13.7 31.0 304.2 3145 0.71 8892 68.3
3 13.3 21.7 259.4 3415 0.68 7905 70.1
4 13.7 27.1 323.8 327.9 0.83 8732 67.2
5 13.8 30.0 282.2 261.4 0.66 6665 67.8
6 16.2 30.4 320.8 270.7 0.65 9203 69.4
7 144 25.6 296.5 267.5 0.76 6156 72.2
8 13.8 27.1 316.7 308.7 0.82 8559 67.5
9 18.3 25.2 336.6 255.6 0.74 9157 68.6
10 10.8 26.2 262.8 293.5 0.75 7471 62.6
11 133 29.0 294.9 285.1 0.76 8099 67.5
12 14.6 36.5 437.7 260.8 0.81 8979 69.3
13 13.7 26.8 223.7 279.1 0.62 6515 63.8
14 15.0 315 380.1 252.8 0.80 7735 69.8
15 13.9 30.4 303.9 249.4 0.72 6126 67.9
16 153 31.1 377.0 209.7 0.78 5374 66.2
17 155 26.2 390.1 259.6 0.92 7327 68.2
18 16.1 30.9 425.2 241.7 0.85 8908 68.6
19 14.8 26.2 308.0 257.3 0.79 6785 70.2
20 16.0 29.9 430.9 250.6 0.89 8066 62.5
21 14.4 28.9 330.7 261.3 0.80 7509 68.2
22 155 31.0 387.2 253.3 0.81 8404 68.2
23 17.7 26.1 345.8 212.4 0.72 6879 69.5
24 14.0 23.4 313.5 251.3 0.96 8148 68.1
HSD (0.05) 2.4 8.9 260.6 54.4 0.43 5314 7.0
T The names of the maize lines are listed in table 1 ol 0dd 753V Jpder 53 53 slacyY sl T
1LY
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Fig. 3. Principal component analysis based on grain yield and yield components of early maturity maize

hybrids in high density planting

fThe names of the maize lines are listed in table 1
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Table 6. Mean comparison of grain yield and yield components of late maturity maize hybrids in high density

planting
Cassy sl &3 sldas 5 &l slaws als Hlm 35y 5 P sluw &ls :Jﬁa& );:J}:ia N3Y)
Sy sl s I 53 als sy, &y 1000 Grain &y Grain yield  Hectoliter
Maize hybrids Row.ear! Grain.row! Grain.plant®  weight (g) Ear.plant? (kg.hal)  (kg.100lit%)
1t 19.3 29.3 544.0 209.9 0.95 7431 69.8
2 16.3 29.2 399.7 246.6 0.81 7088 715
3 16.5 27.6 267.6 251.3 0.55 4828 71.9
4 15.7 31.1 319.8 252.5 0.63 5227 71.6
5 16.3 34.8 461.4 246.6 0.79 6957 69.0
6 18.0 25.7 408.3 220.1 0.89 5859 71.2
7 17.1 29.6 420.5 262.9 0.83 7979 71.1
8 17.7 23.2 400.3 254.9 0.96 6267 68.8
9 16.9 20.9 219.0 257.0 0.62 3980 72.2
10 174 30.3 472.9 270.9 0.88 8313 71.3
11 17.3 24.6 366.6 248.4 0.85 6075 74.6
12 17.6 27.3 422.0 247.4 0.88 6911 71.0
13 17.3 25.6 352.7 258.8 0.80 5955 74.0
14 18.2 24.9 436.6 240.1 0.95 6595 69.0
15 175 25.9 403.1 249.9 0.88 6083 72.3
16 17.2 25.9 390.2 247.4 0.87 6271 71.4
17 185 27.3 363.4 259.7 0.70 6620 69.8
18 16.2 31.7 436.6 255.9 0.85 7480 71.9
19 14.1 27.8 316.8 329.1 0.80 7957 715
20 16.7 26.0 3115 267.3 0.68 5468 735
21 18.8 27.7 396.4 254.8 0.77 7256 67.7
22 14.4 31.9 380.8 288.4 0.84 5061 73.2
23 16.8 20.9 354.5 263.0 0.90 3138 62.5
24 154 29.5 385.9 304.3 0.85 6773 68.6
25 15.9 27.9 347.2 290.3 0.78 7443 73.6
26 14.6 31.6 435.8 279.7 0.95 7388 69.7
HSD (0.05) 1.7 7.3 332.4 47.5 0.33 5567 7.9
T The names of the maize lines are listed in table 1 Sl ok 253 ) Sk 53 )3 slagpY bl T
1£4
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Fig. 4. Principal component analysis based on grain yield and yield components of early maturity maize

hybrids in high density planting

T The names of the maize lines are listed in table 1
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