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Effects of Agricultural Plastic Residual Films on Morphologic and Physiological Characteristics of Root System
of Cotton and Maize in Seedling Stage

LI Yuan—qiao'%, HE Wen—qing'2, YAN Chang-rong'?, GUO Rui'? ZHAO Cai-xia"*

(1.Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2.Key Laboratory of Dryland Agriculture of Ministry of Agriculture, Beijing 100081, China )

Abstract: Pot experiments were conducted to study the effects of residual films (0, 90, 180, 360, 540, 720, 900 kg*hm=) on growth(dry mat—
ter, height and leaf area ), root morphology (root length and root surface area) and root physiology (root activity, CAT and POD) for cotton
and maize in seedling stage, and the work was also to find the critical value of residual films which made obvious difference for two different
crops in growth in seedling stage. The results showed that within the range from 0 to 540 kg +hm™, residual films had no significant effect on
the cotton height and leaf area in seedling stage, while maize height and leaf area decreased sustainably with the increase of residual films,
which began to decrease markedly from the residual level of 90 kg +hm™ Root growth and physiological indexes for cotton and maize in—
creased firstly and then decreased with the increasement of residual films. The largest values of the root length and root surface area or the
root activity, CAT and POD occurred in residual level of 90 to 180 kg -hm™. Maize had the less critical values of residual films than cotton in
seedling stage because maize had developed root system and exposed to more residues. It was concluded that appropriate residual films (90 to
180 kg-hm™) may promote the growth of seedling root, and residual films which is over that range will have a negative effect on the growth of
seedling root.
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Table 1 Soil physical and chemical nature

AL TRA# A Available FH [A]45 7K

1323 H Soil bulk

pH ft Tk Available HACE Available

Organic matter/g-kg™ nitrogen/mg - kg™ Field capacity/% density/g+cm™ phosphorus/mg kg™ potassium/mg kg™
9.00 85.3 36.2 1.30 8.5 5.10 42.03
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Figure 1 Effect of residual films on growth of cotton and maize in seedling stage
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Figure 2 Effect of residual films on root growth of cotton and maize in seedling stage
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Table 2 Effect of residual films on dry matter of cotton and maize in seedling stage

phsL] 3950 FAEH b3 T FAEH 38T KM AT FOKH T

Treatments Residual films/kg-hm™ Cotton shoot hiomass/g*#f™"  Cotton root biomass/g* ¥k~ Maize shoot biomass/g*#k™" Maize root biomass/g- £~

TO 0 3.10+0.38ab 1.02+0.22ab 10.05+0.35a 2.89+0.21a

Tl 90 3.10+0.29ab 1.02+0.23ab 8.25+0.15b 2.91x0.12a

T2 180 3.40+0.30a 1.12+0.24a 8.01+1.41b 2.9420.16a

T3 360 3.15+0.46ab 1.04+0.25ab 7.41£1.31bc 2.24+0.36b

T4 540 3.03+0.12b 1.00+0.27b 6.45+0.55¢ 1.95+0.16b

T5 720 3.00+0.25b 1.00+0.28b 6.32+0.90¢ 1.91+0.31b

T6 900 2.60+0.17¢ 0.86+0.07¢ 4.55+0.45d 1.38+0.17¢
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Figure 3 Effect of residual films on physiological feature of cotton and maize root in seedling stage
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Figure 4 Root pictures of maize and cotton
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