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Increasing maize (Zea mays L.) yield and yield components by mycorrhiza
(Glomus mossea L.) and seed priming under salty soil condition
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ABSTRACT

To evaluate the effects of mycorrhiza and seed priming on yield and yield components of single cross 704
hybrid of maize (Zea mays L.) under salty soil condition, combined analysis experiment was carried out
with a factorial arrangement of two factors based on randomized complete block design with three
replications during 2014 and 2015 in both saline (EC=7dS/m) and non-saline (EC=2.5dS/m) lands at
north eastern of Khuzestan province. The first factor was seed inoculation (with and without mycorrhiza
(Glomus mossea L.) inoculation) and the second factor was priming with NaCl solution, salicylic acid and
tap water as well as non-primed. The results showed that seed priming and inoculation with mycorrhiza
treatments had significant effects on all traits in both places in two years. In saline soil, the highest
increase was observed in salicylic acid treatment, which increased the grain number in ear (30.1%), 1000-
grain weight (11.1%) and grain yield (44.6%) compared to non-primed and non-inoculated. Inoculation
with mycorrhiza increased the number of seeds per ear (17%), 1000-grain weight (3.4%) and grain yield
(20.9%) compared to non-primed and non-inoculated. Interaction of seed priming and inoculation with
mycorrhiza increased all traits. The highest increase was observed in salicylic acid priming treatments and
inoculation with mycorrhiza that increased colonization percentage (93.5%), Leaf area index (23.7%), the
number of seeds per ear (36.8%), 1000-grain weight (16.2%) and grain yield (58.9%) compared to non-
primed and non-inoculated.
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Table 1- Soil Analysis of the experimental fields

. . . EC . Available Available
Soil type  Organic materials (%) pH (dS/m) Soil texture Phosphorous (ppm)  Potassium (ppm) N (%)
non-saline 14 8 25 Loamy 13 220
0.28
Saline 0.89 8.4 7 Loamy 9 195 0.178
bl sl oo elidlgn sl ools -Y Jgoo
Table 2- Meteorology dataof the experimental site
Year parameters July August  September  October  November December
The average temperature (°C) 36.6 36.4 33.7 27.8 20.1 16.3
2014 Average rainfall (mm) 0 0 0.5 221 14.7 71.9
Total sunshine 339.6 344.3 3339 3343 2111 1904
The average temperature (°C) 36.6 37.8 35.1 39.7 21.2 145
2015 Average rainfall (mm) 0 0 0 0 54.9 93.6
Total sunshine 305.6 369 310.8 253 189 169.1
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Table 3. Combined variance analysis of some agronomic characteristics of maize by application of
mycorrhiza and seed priming

Source of CP

variation d.f LAI N.G 1000-K.W Y Bio HI
Place(PL) 1 1239%** 91.4%** 495500.04*** 211703*** 177200003*** 1237660251 *** 13.15%**
Year (Y) 1 270%** 0.54%x% 13490,04%** 620.16%** 5410070%** 5715752%%% 13.65%**
T S W T+ Sy
Rep(Y x . R . . X
Mvcorrhiza(M) 1 7686%** 1,47 13207.04%** 1890.37%** 6200042.5%** 28898215*** 17.5%%%
Prime (P) 3 36% 1.02%%* 16302.73%** 2283.25%** 7822613.8%** 39323019%** 15.3%**
PLxM 1 3.7m 0.00003" 26.04 " 0.66" 51383.8% 211125% 0.0014"s
PL x P 3 50.8%* 0.0005 " 8.62 " 2.230 59666** 145577* 0.0024"
Y x M 1 33.8% 0.0002"s 26.04 " 1.04ns 45544 s 22387"s 0.0004"s
Y x P 3 3.09™ 0.0008"* 8.62"¢ 2.58" 18880" 29430"s 0.0014"s
Y x PLxM 1 29"s 0.00003"s 26.04 " 0.66" 4200.3" 14553" 0.0014"s
Y x PLxP 3 0.7 0.0005"¢ 8.62"¢ 2.23" 14921 24238"s 0.001"s
M x P 3 56x* 0.04%x% 912.84%** 22, 1%xx 92069*** 683673%** 0.27**
PL x Mx P 3 27* 0.0408*** 83.73** 6.9% 62701.2% 144318* 0.11*
Y x M x P 3 5.9™ 0.0404%** 75.73%* 6.5% 59733*% 137430% 0.1*
YxPLxMxP 3 317 0.0008" 473" 1.9ns 7897.8" 5680 0.0014"s
RepxMxP(YxPL) 56 9.03 0.002 24.05 16 13758 41808 0.057
CV (%) 8.5 7.1 8.3 115 12.18 6.4 5.65
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CP: Colonization Percentage, LAI: Leaf area index at tasseling stage, N.G: Number of grains per ear, 1000-K.W:

1000-Kernal weight, Y: Yield, Bio: Biological yield, HI: Harvest inde.
* ** and ***: Significance at 0.05, 0.01 and 0.001 Probability level respectively.
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Table 4- Interaction effets of place x mycorrhiza x prime on colonization percentage, leaf area index at
tasseling stage, number of grains per ear, 1000-kernal weight, yield, biological yield and harvest index

Place Mycorrhiza Prime CP LAI N.G 1000- Y Bio HI (%)
(%) K.W (g9) (kg/ha) (kg/ha)
Tap water 28.8f  5.21d 447.3c 241.5e 6745.5d 17837.6¢ 36.48gh
Non- Nacl 30.16f 5.09e  441.3c 236.8f 6503.3e 17720.5d 35.68i
inoculated
SA 30.8f 5.3c 457.3b 249.1c 7069.6¢ 18599b 36.98ef
Cotrol 28.16f 4.9f 388e 228.1h 5472.8g 15156.6f 34.98j
Non- Tap water 49ab 5.46b 465b 252.6b 7196.3b 19106.3a 37.15dg
saline
Inoculated Nacl 48.6b 5.34c 458b 246.5d 7012.6¢c 18547b 36.87efg
SA 52.16a  5.65a 478a 257.5a 7475.3a 19625.3a 37.6bc
Cotrol 413cd  5.05e 430d 233.8¢ 6226.1f 16807.1e 35.9i
Tap water 239 3.26 305h 212.31 4024.1k 10805.3j 37.2de
Non- Nacl 22.89 3.16k 299h 206.8m 3837.5k 10529.1j 36.4h
inoculated
Saline SA 22.69 3.3j 315.89 218.6j 4282.6) 11347.1hi 37.7bc
Cotrol 22.3g 2.951 242.6j 196.60 2961.5m 8281.51 35.7i
Tap water 41cde 3.5h 321.1g 222.5i 4431.6i 11700h 37.9b
Inoculated Nacl 39de 3.38i 315.1g 216.3k 4228.3j 11262i 37.5cd
SA 43.16c  3.65¢ 332f 228.5h 4706.5h 122529 38.4a
Cotrol 37.6e  3.11k 284i 203.3n 3583.3I 9770.8k 36.7fgh
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CP: Colonization Percentage, LAI: Leaf area index at tasseling stage, N.G: Number of grains per ear, 1000-K.W:
1000-Kernal weight, Y: Yield, Bio: Biological yield, HI: Harvest index.
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Table 5- Interaction effects of year x mycorrhiza x prime on colonization percentage, leaf area index at
tasseling stage, number of grains per ear, 1000-kernal weight, yield, biological yield and harvest index

1000-K.W

Year Mycohrriza ~ Prime LAl N.G © Y(kg/ha)  Bio(kg/ha) HI (%)
Tap 4314 387.3de 229f 5568.5ef  14500.8de 37.2de
water
Nacl 4.19fg  381.3ef 224.3g 5387.6fg 14343.8ef 36.4g
Non- inoculated
SA 4.4c 397.3bc 236.6¢ 5899.8¢ 15189.8c 37.7bc
Cotrol 4h 328k 215.6i 44555k 12021.5j 35.7h
2014 Tap 4560 405b 240b 6100.8b  15653.8b 37.9b
water
Nacl 4.44¢ 398bc 234d 5853.3c 15150c 37.5cd
Inoculated
SA 4.75a 418a 245a 6418.6a 16193a 38.4a
Cotrol  4.15g 370gh 221.3h 5147h 13577.3h 36.7fg
Tap 4 16fg  365.6hi 2248y  5201.16gh  14142.1fg 36.4g
water
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CP: Colonization Percentage, LAI: Leaf area index at tasseling stage, N.G: Number of grains per ear, 1000-K.W: 1000-Kernal

weight, Y: Yield, Bio: Biological yield, HI: Harvest index
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