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Effect of sowing date and density on sink/source relationship and canopy
light transmission of summer maize (Zea mays L..)

LI Ning, ZHAI Zhi-Xi, LI Jian-Min, DUAN Liu-Sheng, LI Zhao-Hu
(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract An experiment involving 2 cultivars, and 3 sowing dates and densities was conducted in Laizhou Experimental Station of
China Agricultural University in 2008~2009 with the objective of selecting the optimum cultivation pattern. The effects of sowing
date and density on sink/source relationship and canopy light transmission of summer maize population were also analyzed in the
experiment. The results indicate higher sink/source indices under sowing date before June 22 at a density of 6.00x10%~
7.50x10* - hm™ (semi-compact variety “Jinhai No. 5”) or 6.75x10°~8.25x10* - hm™ (compact variety “Zhengdan 958”). At this rate,
LAl is 4.88~5.97 at silking and 2.73~4.48 at maturity stage, light transmission is 21.09%~34.82% at silking and 27.97%~35.29% at
maturity stage, ear-leaf Pn is 34.4~41.7 umol(CO,) - m™ - s™'. The optimum yield is 14 863.50 kg - hm™ for “Jinhai No. 5” sowed at
June 15~17 with 7.50x10* - hm™ density, and 15 123.30 kg - hm™ for “Zhengdan 958" sowed at June 15~17 with 8.25x10* - hm™
density.
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Tab. 1 Experiment design
A ( -)B c A ( -)B c
Cultivar Sowing date (month-day) Density (x10* - hm™) Cultivar Sowing date (month-day) Density (x10* - hm™)
5 06-17/06-15" 6.00(Cy) 958 06-17/06-15 6.75(Cy)
Jinh(a[i §o. 5 (B)) 7.50(Cy) Zhenéiij)n 958 (B1) 8.25(C)
9.00(C5) 9.75(Cs)
06-22/06-20 6.00(Cy) 06-22/06-20 6.75(C))
(B2) 7.50(C2) (B2) 8.25(Cy)
9.00(C5) 9.75(Cs)
06-27/06-25 6.00(Cy) 06-27/06-25 6.75(C))
(Bs) 7.50(C,) (B2) 8.25(C,)
9.00(C5) 9.75(Cs)
1)/ 2008 ,/ 2009 Before / is sowing date of 2008 and after / is of 2009.
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Tab. 2 Leaf area index (LAI) of two summer maize cultivars sowed in different dates with different planting densities
9 12
Cultivar Treatment 9-leaf 12-leaf Silking Mid-filling Maturity
5 B.C, 2.33¢C 3.80dD 5.05¢E 4.58¢E 3.94bBC
Jinhai No. 5 B\C, 2.79bB 4.57bB 5.87¢C 5.03bBC 4.48aA
(A) B,C; 3.07aA 5.17aA 6.86aA 5.25aA 4.62aA
B,C, 1.87fEF 3.82dD 4.88fF 4.17gG 3.57¢E
B,C, 2.00eDE 4.52bB 5.94cC 4.77dD 4.00bB
B,Cs 2.05deD 5.15aA 6.15bB 5.12bAB 3.75¢dCDE
B;C, 1.76fF 3.17¢E 4.67gG 4.00hH 3.69cdeCDE
B;C, 2.05deD 3.70dD 5.29dD 4.40fF 3.83bcBCD
B;C; 2.16dD 4.18cC 5.83¢cC 4.89¢CD 3.59deDE
958 B,C, 2.84dC 5.16dC 5.66¢BC 5.05dD 2.94bBC
Zhengdan 958 B\C, 3.36bA 5.97bB 6.26bcABC 5.90bB 2.86bcBC
(A2) B,C; 3.53aA 6.51aA 6.98aA 6.13aA 2.84bcBC
B,C, 2.64eD 4.74eD 4.88dDE 4.54fF 2.86bcBC
B,C, 3.09cB 5.17dC 5.97bcBC 5.29¢C 2.73¢C
B,Cs 3.12cB 5.80cB 6.55abAB 5.84bB 2.75¢BC
B;C, 1.88hG 3.89¢gF 4.70dE 4.20gG 3.18aA
B;C, 2.10gF 4.40fE 5.79¢BC 4.78¢E 2.82bcBC
B;C; 2.34fE 4.70eD 6.17bcABC 5.23¢C 2.98bAB
5% N 1% s Values within columns followed by dif-

ferent small and capital letters indicate significant difference at P=0.05 and P=0.01 level, respectively. The same below. n=9.
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Tab. 3 Light transmission of two summer maize cultivars sowed in different dates with different planting densities %
Light transmission of bottom Light transmission of ear layer
Cultivar Treatment
Silking Mid-filling Maturity Silking Mid-filling Maturity
5 B,C, 6.12aA 7.66aA 8.91aA 28.09aA 30.92aA 31.02aA
Jinhai No. 5 BiCz 3.14cB 3.58dDE 4.28dCD 23.55bcBC 26.67bB 30.352A
(A1) BCs 2.15dC 3.03¢EF 3.62eDE 20.28dD 22.16deCD 24.72dCD
B.C, 6.21aA 7.14aA 8.09bAB 25.10bB 26.89bB 29.99aA
B.C, 3.94bB 5.02bB 7.54bB 22.60cCD 24.34¢BC 27.97bB
B.Cs 1.03eD 2.00fG 3.18¢E 10.98fF 16.93fE 22.55¢E
B;C, 6.09aA 4.54bcBC 5.09¢C 23.01¢BC 23.94¢dC 26.52¢BC
B;C, 3.99bB 4.26cCD 4.71cdC 16.71eE 20.75eD 23.91dDE
B;Cs 1.52deCD 2.68eFG 3.03¢E 9.68fF 12.80gF 14.11fF
958 B,C, 4.13aA 7.21aA 13.94aA 34.82aA 35.17aA 35.29aA
Zhengdan 958 B,C, 3.832AB 5.19bcB 8.06cC 32.54bB 30.33bB 30.13bB
(A2) BCs 2.33cdDE 3.89dC 7.53¢dCD 24.23cC 25.58cC 27.36¢CD
B.C, 2.16deDE 5.31bB 10.19bB 22.18dCD 29.19bB 34.04aA
B.C, 2.28cdDE 4.87bcB 7.06deCDE 21.09dD 24.46¢C 29.38bBC
B,Cs 1.62¢fEF 2.14fE 6.19fE 15.25¢E 19.66eE 24.70dE
B;C, 3.18bBC 4.74cB 6.58¢fDE 15.95¢E 22.17dD 26.76¢cDE
B;C, 2.84bcCD 3.05eD 4.15gF 11.56fF 15.83fF 17.08eF
B;Cs 1.17fF 1.98fE 2.51hG 9.96fF 12.29gG 15.87¢F
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Fig. 1 SPAD value of ear layers of two summer maize cultivars sowed in different dates with different planting densities
SIL: Silking; M-FIL: Mid-filling; MAT: Maturity. The same below.
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Fig. 2 Net photosynthetic rate of ear leaves of two summer maize cultivars sowed in different dates with different planting densities
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Tab. 4 Storage capacity and yield of two summer maize cultivars sowed in different dates with different planting densities

Total grain 100-grain Potential sink

Full degree of

Cultivar Treatment Grain number number weight capacity sink Yield 2
per ear (grain - m™?) (2) (g -m?) (%) (kg-hm™)
5 B,C, 636.74aA 4011.46 35.97A 1 604.58 90.20 14 473.35AB
Ji“h(ax‘)fo' 3 B,C, 614.64aA 4781.90 35.21AB 183137 81.16 14 863.50A
B,C; 526.68bB 4682.18 34.24ABC 1793.18 79.10 14 183.85BC
B.C, 627.12aA 4182.89 34.79ABC 1 608.80 85.73 13 792.95CD
B.C, 531.00bB 413118 33.05BCD 1 588.91 88.15 14 006.55BC
B.Cs 504.68bB 5 046.80 32.48CD 1996.15 66.85 13 345.20D
B:C, 611.04aA 4301.72 33.79ABC 1662.03 75.87 12 610.05E
B:C, 500.78bB 408136 32.64CD 1576.89 86.06 13 570.50CD
B:Cs 478.08bB 4336.18 30.78D 1 675.34 73.66 12 341.25E
958 B.C, 616.00aA 4447.52 34.13A 1 634.65 84.30 13 856.10CD
Zhen(ggj)n 958 B.C; 571.34bcAB 4970.66 33.08AB 1 836.98 82.33 15 123.30A
BC; 531.00cdBC 5310.00 32.33ABC 1962.39 72.86 14 297.70BC
B.C, 601.98abA 434630 33.95A 1641.93 78.74 12 928.50F
B.C, 475.50¢fCDE 431278 32.32ABC 162927 89.92 14 650.95AB
B.Cs 462.00fgDE 4 449.06 31.01BC 1 680.76 77.34 12 999.30EF
B:C, 508.50deCD 367137 32.67AB 1560.33 80.16 12 507.15F
B:C, 428 84ghEF 3 495.04 30.86BC 1 485.39 91.53 13 595.85DE
B:Cs 400.20hF 4226.11 29.67C 1670.79 70.32 11 748.90G
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