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Effects of simulated plow pan on accumulation, transportation
and distribution of dry matter in spring maize
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(1. Jilin Academy of Agriculture Science/ Key Laboratory of Northeast Crop Physiological Ecology and Cultivation ,
Ministry of Agriculture in People’ s Republic of China, Changchun, Jilin 130033, China;

2. Northeast Institute of Geography and Agroecology , Chinese Academy of Science, Changchun , Jilin 130102, China)

Abstract: A pot experiment with PVC tube was conducted to investigate the effects of simulation plow pan and sub-
soiling on the accumulation, transportation and distribution of dry matter in spring maize. The results indicated that the
dynamic change of dry matter accumulation in different days after emergence could be well fitted by the model of Richard’
s equation (r=0.9987 ~0.9991) . The maximum growth rate and active growth duration days under plow pan were sig-
nificantly lower than those under subsoiling, showing that plow pan limited the development of maize, and also inhibited
the dry matter accumulation in above-ground parts and its distribution to different organs. The total amount of dry matter
distributed to different organs at maturity under plow pan was significantly lower than that under subsoiling. On the con-
trary, the ratio of dry matter distributed to stem under plow pan was significantly higher than that under subsoiling, which
demonstrated that the amount and rate of dry matter transfer from stem to kernels were reduced by the existence of plow
pan, resulting in the reduce of grain yield per plant consequently. In conclusion, breaking plow pan by deep subsoiling
is an important measure to achieve high yield of spring maize in Northeast China at present.

Keywords: spring maize; plow pan; subsoiling; dry matter accumulation; dry matter distribution
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Fig.2  Effect of simulated plow pan on grain yield of maize
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Table 1  Effect of simulated plow pan on ear characters of maize
2012 2013
s 118 (Fp518 IR £ HRE ik Tk IR £ TRLH
Treatment Row Kernels Kernels 100-grain Row Kernels Kernels 100-grain
number per row per ear weight number per row per ear weight
SP 15.33+1.03" 43.80+4.02" 632.00£26.93" " 43.27+4.97"" 15.17+0.53 42.41+£5.41" 620.70+£28.00" 42.11+3.54"
SS 13.00£1.10 34.67+3.78 431.20+44.94 35.92+4.40 15.00£0.71 35.01+4.11 545.22+30.07 33.47+3.78
. FE 73.26 LI S/ T RUDIAAAL R 77,41 d,
O s A=
doof —e-sp ¢ o 2.3 BEWEREMNEEXRTUREESHENR
- o
300 / ( ﬂrﬁj

TFY R B R #)
Dry matter accumulation/(g * plant™)

0 20 4‘0 6‘0 8‘0 1 ;)0
i % J§ K # Day after emergence/d
B3 #EHERELETERM ETFYR
REFE(FFLRAFEE)
Fig.3 Effect of simulated plow pan on dynamic change of
dry matter accumulation in above-ground parts
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Table 2 Regression equation and parameters of above-ground biomass and days after emergence
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Treatment Simulation equation Period of largest Largest growth Active growth i ..g L
growth rate rate duration coetheren
Sp W =325.41/(1 + 86.70¢~0-%") 54.48 6.65 73.26 0.9987
SS W =425.40/(1 +93.68¢~0-077") 58.57 8.24 77.41 0.9991
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Table 3 Effect of simulated plow pan on dry matter translocation of maize
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B
Treatment E y iz Rt Ty e nt Lic) R Ty e nt bic) el Sy
Stem Leaf  Sheath  Husk  Average  Stem Leaf ~ Sheath  Husk  Average  Stem Leaf  Sheath  Husk  Average
SS 13.80° 12.0" 10.27° 9.30" 11.34" 18.6" 20.00" 27.65" 30.05" 24.1° 5.88" 5.11° 4.37 3.96 4.83"
Sp 6.63 6.33 5.8 5.85 6.18 10.92 13.30 20.26 21.39 16.47 3.84 3.67 3.41 3.39  3.58
oA NIV
0. 3 HieS5irhg

R SP

250

200 |

150

grie (g < B

100

i

+4)

Dry matter distribution amount/(g * plant™)

50 ¢

LR WA Rk A e
Leaf Stem Sheath Husk Grain Cob Other
YA 8

Different organs of plant
B4 BRUBERELENERM LEMEXEERESEENTM
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