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The dynamic variation of maize ( Sea mays L. ) population growth characteristics

under cultivars-intercropped on the Loess Plateau
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1 State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateaw, Institute of Water and Soil Conservation, Northwest Agricuture and
Forestry University, Yangling Shaanxi 712100, China

2 Chinese Academy of Sciences and Ministry of Water Resources, Institute of Water and Soil Conservation, Yangling Shaanxi 712100, China

Abstract; To improve maize ( Zea mays L. ) yield on the Loess Plateau many researches focused on high density, the water
and fertilizer use efficiency, however, increasing productivity by high density is limited, because the influence of population
characteristics is various. The corn production is a population process, optimized corn group structure can be helpful to
augment production. The objectives of this study were to understand that the effects of maize cultivars intercropping on
population growth characteristics in the field, and the dynamic changes of them during different growth stages. The
experiment conducted on intercropping cultivation which interlaced with the same row spacing and mulch covered, used the
two maize cultivars (zhengdan 958 and shendan 16) and two kinds of densities. Leaf area index (LAl), individual leaf
area, plant height, stem diameter and dry matter accumulation were measured as growth characteristics. In contrast with
monoculture, LAl of intercropping population showed significant increased when higher density. This may because a

reasonable canopy compound structure is helpful for photosynthesis and dry matter production. Low-low density
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intercropping dramatically increased leaf area per plant. In the model of high-low density intercropping, leaf area per plant
of the low density cultivar increased significantly, but high density varieties leaf grew less. High-high density intercropping
reduced the individual leaf area significantly, compared with monoculture plants. Plant height and stem diameter of varieties
increased slightly with the high intercropping density. The response of competition was correlated to the cultivars
characteristics significantly, but the influence of intercropping density was insignificant. Intercropping has significant
increase in dry matter accumulation, especially in zhengdan 958. With the increase of density intercropping, the plant
height and stem diameter reduced and the quantity of accumulation decreased. The morphological characteristics of
zhengdan 958 at the vegetation stage and reproduction stage performed an obvious, sustainable, and stable response to
intercropping-competition, but shendan 16 did not. The differences of growth between the intercropping and monoculture
minimized gradually at the reproduction stage. Dry matter accumulation of shendan 16 was faster at the vegetation stage but
only for a short time, indicated an unstable competitive performance. It is concluded that cultivars-intercropping improves
the population’s canopy structure and increases the productivity of dry matter effectively, lays the great foundation for the

maize yield.
Key Words; maize; cultivars-intercropping; population growth characteristics; planting density; competition
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Fig.1 The LAI regularity for the different maize population under intercropping
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Table 1 The changing of plant height in different duration under intercropping

PR/ em T PN UL RE: i3] X FLAH
Plant height Jointing stage 9" _Jeaves stage Tasseling stage Grain filling stage Milk stage
A1BI1-Al 81.00+1.00a 168.7+1.55a 230.17+2.24aA 229.17+1.17aA 225.67+4.17a
B2A1-Al 72.27+0.89b 175.4+2.84a 219.00+3.55bB 230.43+1.55aA 225.93+6.93a
CK-Al 73.67+0.88ab 171.1£1.43a 221.33+1.09ab 239.17+1.20bB 230.83+1.43a
A1B1-B1 76.77£2.39a 173.7+£1.37ab 217.6+0.42aA 237.83+0.44a 236.50+6.96a
B1A2-B1 78.1+0.06a 180.83+1.01aA 238.23+0.96bB 235.70+1.35a 232.77+2.98a
CK-B1 71.17+0.73a 169. 13+0. 84bB 227.17+1.88cA 233.83+1.01a 237.10£2.01a
B1A2-A2 76.43+2.36a 169.37+1.62aA 216.4+2.31aA 227.90+1. 10a 232.83+2.46a
A2B2-A2 81.67+0.33a 175.6+2.22aA 234.17+1.92bB 227.50+2. 18a 231.17+4.53a
CK-A2 78.83+1.79a 157.17+1.83bB 214.23x1.76aA 234.33+1.33a 234.57+6.19a
B2A1-B2 79.63+1.82a 175.53+1.75ab 217.6+0.42aA 234.00+1.04aA 242.87+2.03a
A2B2-B2 72.67+2.67a 172.97+2.38a 224.33+0.33aA 234.17+1.17aA 230.80+10.49a
CK-B2 74.60+1.87a 182.83+1.20b 243.33+1.64bB 265.67+1.88bB 244.83+3.11a
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Fig.3 The changing of stem diameter under different maize genotypes intercropping
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Table 2 The allocation regularity for dry matters under different maize-intercropping

S g P R 45 R I FLAY

Dry matter Jointing stage 9" Jeaves stage Tasseling stage Grain filling stage Milk stage
AIBI-Al 14.24+0.27a 66.73+2.46a 107.10+1.29aA 211.58+2.12aA 257.57+3.38a
B2A1-Al 9.73+0.40b 72.73+2.48b 134.71+0.72bB 214.41+3.07aA 232.70+1.93a
CK-A1 11.71+0.68b 66.21+0.42a 112.10+0. 73aA 151.96+1.28bB 262.29+4.34a
AlBI-B1 10.64+0.63a 65.32+1.99aA 98.02+1.50A 189.13+2.17A 281.95+6.67aA
B1A2-Bl1 12.78+0.62a 72.57+2.44bB 134.83+0.87B 167.81+2.45B 256.46+3.13aA
CK-B1 11.03+1.30a 81.71x1.43cB 113.13£1.57C 159.75+1.75C 194.88+5.41bB
B1A2-A2 10.06+0.33a 70.78+0.61aA 92.53+0.54A 142.84+0.37A 252.16x1.12a
A2B2-A2 11.90+0. 10b 74.63+1.60aA 116.38+1.98B 134.55+1.36B 205.01+1.73b
CK-A2 10.38+0.31a 56.70+1.20bB 104.37x1.45C 168.20+1.87C 214.55+16.80ab
B2A1-B2 11.61+0.47a 57.57+1.94a 124.19+2.41aA 151.84+1.27aA 269.25+14.94a
A2B2-B2 8.64+0.68b 57.23+1.82a 129.98+5.02aA 180.23+2.77bB 231.51+8.52a
CK-B2 8.39+0.29b 51.29+2.36a 105.41+1.72bB 182.80+1.98bB 269.77+7.6la
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