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Table 1. Meteorological information during the growth season of maize in experimental site (2012 and 2013)

L. obe S o il et slos i bs (SoLe LN SBT ol (Sl
Year Month Minimum Temp. (°C) Maximum Temp. (°C) Average Temp. (°C)  Average Rainfall (mm) Average sunny hour (day™)
Jun. % 22.5 28.5 32.6 0 10.73
Jul.  sls,e 23.0 28.1 25.5 0 9.98
y¥a. Aug. 55 45 15.2 28.2 22.0 0 10.05
2012
Sep. e 9.8 21 17.9 0 9.69
Oct ouT 4.4 17.8 11.2 0.78 8.15
Jun. % 214 29 24.7 0 10.5
Jul. sl 22.2 27 243 0 10.5
1¥ay Aug. ;5,45 19.5 24 .4 21.9 0 9.34
2013
Sep. e 14.5 21.5 17.2 0.27 9.18
Oct. LT 4.6 17 11 0.5 8
oo STl Jome &Sl Dl s =Y s
Table 2. Soil properties of the experimental site
Gas o o S Syl gl S 0508 ST ol B i ol B el
Depth <% Cly  Sand S EC SP N 0.C P K
(cm) Silt % (%) (%) pH (dS.m™) (%) (%) (%) (mg.kg™") (mg.kg™")
0-30 44 34 22 7.64 0.57 54 0.02 0.38 8.5 250
30-60 42 44 14 7.73 0.42 66 0.01 0.20 4.5 120
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Fig. 1. Grain yield response to moisture depletion of soil in maize (SC260)
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Fig. 2. Grain yield response to nitrogen fertilizer rates in maize (SC260)
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Table 3. Mean comparison of plant characteristics of maize (SC260) in interaction effect of irrigation and

nitrogen fertilizer treatments (2012 and 2013)

&ls 438 039 S5 g 5 Shes als 3 Slee Csls e ls
A Slis I 3 il sl 1000-grain weight ~ Biological yield ~ Grain yield Harvest index
Plant characteristics No. grain.car” (g) (kg.ha™) (kg.ha™) (%)
Treatments &L sla,les
05378255
N fertilizer ey
kg.ha'! Irrigation

150 Ao ,5Y e s gL T 501b 221.3¢ 13801c 7556b 52b
200 by alss 514b 239.0b 14110b 8171ab 53b
250 Irrigation at 20% 541a 260.9a 16732a 8700a 58a
300 (MD) (MD1) 549a 261.9a 15152ab 8877a 57a
150 Ao ysFe s LT 498b 228.8b 13441c 7229b 52b
200 by alss 501b 235.6ab 14332b 8055ab 53b
250 Irrigation at 40% 514a 240.7a 15952a 8410a 56a
300 (MD) (MD2) 522a 243.1a 16200a 8432a 56a
150 Ao y380 3 g,LT 483b 212.2b 14332a 6914c 48c
200 by alss 460c 225.6a 13831b 7521b 54b
250 Irrigation at 60% 485b 231.9a 14460a 8330a 57a
300 (MD) (MD3) 491a 214.8b 13832b 7521b 54b
150 St yshe s LT 403c 202.3b 13171b 6533b 49b
200 b el 481a 219:1a 13841ab 7033ab Slab
250 Irrigation at 80% 460b 223.4a 14072a 7395a 52a
300 (MD) (MD4) 464b 203.1b 14101a 7428a 53a

L, g yls gae gl M):@‘JL»‘}‘CE’NJJ di?bé\cc.al: L 05T bl ckizean &S 2he o ‘5\)‘:45‘5_&&;5@ gt A )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range

Test. (MD): Moisture Depletion
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Table 4. Mean comparison of plant characteristics of maize (SC260) in interaction effect of irrigation and nitrogen fertilizer treatments (2012 and 2013)

Sdaes Jlas! -
>oon JUa pger IPIIRIE CRRR
4o 4 &l oKat ool Contribution of dray mater ) ) ) o o
- Contribution of dray mater remobilization) remobilization A i b, Jhs 5 el o 55558
Sl ols (leaf to the grain) (stem to the grain) Chlorophyll a Chlorophyll b Chlorophyll Catenoeid
Plant characteristics (%) (%) (mg.g”' FW) (mg.g”' FW) index (mg.g"' FW)
bl sles
Treatments
0378255
N fertilizer STl
Kg.ha' Irrigation
150 sb sy s o oY s LT 0.66¢ 3.67¢ 1.630d 0.985¢ 14.18¢ 1.252b
200 Irrigation at 20% 0.90b 3.60¢ 2.483¢c 1.550b 20.15b 1.288b
250 (MD) (MD1) 2.93a 4.47b 3.480b 1.642b 25.70a 1.391b
300 3.09a 5.56a 3.768a 2.127a 26.41a 2.100a
150 by alss Ao 5P s LT 1.24c 3.7% 1.438d 0.840c 13.53¢ 1.117b
200 Irrigation at 40% 1.81b 4.00a 2.457¢ 1.480b 19.64b 1.205b
250 (MD) (MD2) 1.84b 4.0la 3.480b 1.620b 23.49a 1.370b
300 3.97a 4.04a 3.706a 1.911a 25.25a 1.664a
150 by alis oo s T 1.91c 4.14c 1.347¢ 0.266¢ 13.27d 1.105b
200 Irrigation at 60% 1.92¢ 4.59b 2.425b 1.410b 18.09¢ 1.204b
250 (MD) (MD3) 2.90b 4.76b 3.444a 1.443b 21.73b 1.33b
300 3.96a 5.30a 3.605a 1.702a 24.94a 1.511a
150 sk Ao Ao oA 5o LT 2.13¢ 4.16¢ 1.341c 0.108¢c 12.26¢ 0.902b
200 Irrigation at 80% 2.07c 4.75b 2.405b 1.250b 16.65b 1.071b
250 (MD) (MD4) 2.72b 4.76b 3.30a 1.487a 18.25b 1.220a
300 4.02a 6.54a 3.44a 1.487a 20.08a 1.377a
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Effect of irrigation and nitrogen fertilizer on grain yield, yield components and

dry matter remobilization of maize cv. SC260

Haghjoo, M." and A. Bahrani’

ABSTRACT

Haghjoo, M. and A. Bahrani. 2014. Effect of irrigation and nitrogen fertilizer on grain yield, yield components and dry matter

remobilization of maize cv. SC 260. Iranian Journal of Crop Sciences. 16(4): 278-292. (In Persian).

Nitrogen management under water limitation condition is an important factor to obtain high grain yield of
maize (Zea mays L.). To study the effects of irrigation and different nitrogen fertilizer levels on dry matter
remobilization, grain yield, chlorophyll and carotenoid contents of maize ¢v: SC 260, a field experiment was
conducted in Research Station of Islamic Azad University of Shiraz, Iran in 2012 and 2013. The experimental
design was split-plot arrangement in randomized complete block design with four replications. The main plots
consisted of four soil moisture depletion (MD): MD1 (20% MD), MD2 (40% MD), MD3 (60% MD) and MD4
(80%MD). Four rates of nitrogen fertilizer application: 150, 200, 250 and 300 kg.ha’1 were randomized in sub-
plots. Results showed that grain yield, biological yield, chlorophyll index, chlorophyll a, b were significantly
higher in MD1 than the other treatments. However, the highest contribution of stem and leaf dry matter
remobilization to grain and carotenoid weré obtained in MD4 and 300 kg N haand the lowest in the MDI1
treatment and 150 kg N ha™'. In general, nitrogen application increased all traits of maize; however, there were
no significant difference between 250 and 300 kg N ha™ Nitrogen fertilizer relieved the negative effects of water
scarcity and 250kg N ha'at all levels of soil moisture had the greatest effect. Nitrogen application at each
moisture level increased the proportion of drymatter remobilization to grain yield, and the greatest contribution
of remobilization was obtained at the highest rates of N fertilizer with the highest moisture content. Results
showed that increasing nitrogen application enhanced the contribution of dry matter remobilization to grain

under water deficit conditions.

Key words: Chlorophyll content, Harvest index, Maize, Moisture depletion and Nitrogen fertilizer.
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