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the characteristics of corn
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Abstract: [Objective] The study compared with rainfall harvesting effects among different covering
materials, to provide theoretional basis for selecting highly effective rain collection and environmental pro-
tection covering material. [Method] Three covering materials of common plastic film, biodegradable film
and liquid film were chosen in the arid area of northern Wei River from 2008 to 2009 year at different peri-
ods (corn growth period and all year). Comparison of different mulch materials on soil moisture, tempera-
ture,the corn growth and development, biomass and yield was made. [Result] The treatment with common
plastic film and biodegradable film covering increased, the soil emperature by 1. 6 and 1. 3 C at the depth of
5—10 ecm,improve the soil moisture storage by 7. 8% and 7. 3% at depth of 0—200 cm. The plant height
and total biomass increased significantly (P<C0. 05) compared with no covering treatment(CK) , while the

liquid film covering treatment showed an unstable influence; Treated with common plastic film, biodegrada-
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ble film and liquid film in growth period, the economic yield of spring maize respectively increased by
19.96%,19. 67 % and 4. 77% compared with no covering treatment(CK), WUE respectively increased by
30.67%,29.69% and 7. 36 % ; When treated with the three covering materials all year,the improvement of
economic yield of spring maize rose by 23.75%,23. 90% and 5. 31%, WUE respectively increased by
32.06%,31.59% and 8. 44 % ; the common plastic film and biodegradable film showed a significant yield in-
crease effect(P<C0. 05) treated both in growth period and the whole year. [Conclusion) The treatment with
plastic film and biodegradable film covering can improve crop yield and water use efficiency,and there is no

difference between the two materials,so biodegradable plastic film can replace the common plastic film used

in agricultural production.

Key words: common plastic film; biodegradable film;liquid film; soil moisture storage; WUE; rainfall
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Table 1 Effect of different mulching materials and periods on the corn growth course
Ay Ak B L R WL 4 it e 49 e ] 2AFE/d
Year Treatment Emergence Jointing Bell-mouthed Tasseling Maturity Whole-life
PM 05-05 05-27 06-15 07-07 08-31 128
Ty SM 05-05 05-27 06-15 07-06 08-31 128
YM 05-06 05-28 06-21 07-09 09-05 132
2008 PM 05-05 05-27 06-15 07-06 08-31 128
T, SM 05-05 05-27 06-15 07-06 08-31 128
YM 05-06 05-28 06-21 07-09 09-05 132
CK 05-06 05-28 06-21 07-11 09-06 134
PM 05-07 06-01 06-21 07-12 09-07 136
T SM 05-07 06-01 06-21 07-12 09-07 136
YM 05-08 06-03 06-26 07-15 09-11 140
2009 PM 05-07 06-01 06-20 07-12 09-07 136
T, SM 05-07 06-01 06-21 07-12 09-07 136
YM 05-08 06-03 06-26 07-15 09-11 140
CK 05-09 06-04 06-27 07-18 09-14 143
2.3.2 FARAEMHPREALENHSERFEFAL PRI R IR 2, 4R R, AR %
WK A Yo R RO R R M K bR TR BB 3 (P00, 05),
k2 AABEMBMNBEERNBEXNEXRTEREMBEERZENZMN
Table 2 Grain yield and its components of corn treated with different covering materials and stages
T 4b (i?*ﬁf“ﬁ%£ TR/ g ] ﬁg*iiﬁ R/ em FHL/ cm ﬂ&i%?ﬁ%&/96
Year Treatment g+ hm™2) Thousap(l Grain nu(mber Spike A Ear Hdrvesl
Yield grain weight per spike length diameter index
PM 12 309.0 a 408.6 a 643.4 a 19.7 a 5.6 a 56.1 a
Ty SM 12 292.5 a 407.9 a 642.7 a 19.4 a 5.6 a 56.3 a
YM 10 510.5 b 388.6 b 585.5 b 18.7 b 5.4b 54.3 b
Z008 PM 12 805.7 a 423.5 a 654.9 a 20.7 a 5.7a 57.3 a
T, SM 12 820.5 a 421.1 a 653.6 a 20.5 a 5.7 a 57.9 a
YM 10 548. 5 392.4b 591.9 b 18.8 b 5.4 b 54.9 b
CK 10 025.4 b 377.2 b 579.7 b 18.5 b 5.3 b 53.6 b
PM 11 464.6 a 362.5 a 649.3 a 19.7 a 5.5 a 55.8 a
T SM 11 424.1 a 365.7 a 651.1 a 19.7 a 5.4 a 55.4 a
2009 YM 10 248.7 b 345.4 b 589.2 b 18.4 b 5.3b 53.7b
PM 11 723.0 a 376.4 a 654.8 a 19.8 a 5.5 a 56.5 a
T, SM 11738.2 a 372.1 a 653.1 a 19.9 a 5.5 a 56.3 a
YM 10 316.9 b 348.7 b 596.1 b 18.6 b 5.3 b 54.0 b
CK 9787.7b 336.3 b 585.3 b 18.4 b 5.2 b 52.5 b

TE « [ 51 Bl 5 b A [ /NG 5% B 38 75 7 7] — 3 35 0 300 4% 4k B ) 22 7 g 35 (P<0. 05)

Note:; Values within the same column followed by different lowercase letters are significantly different of different treatment at the same

hE 2 il AN T, i T, 4R PM AT SM
Ak TR R TR R REORL R R DR A

covering times(P<C0. 05).

FIHIY S CK 4 ¥ 22 7 | 3% (P<T0. 05,1 YM
WS CK 25K 0%, 2008—2009 4, T, 4b¥
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Fig.4 Dynamic changes of plant height and cumulative biomass in different mulching materials and periods
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Fig.5 Water use efficiency (WUE) of corn in 2008 and 2009

Values within the same filling period followed by different lowercase letters are significantly different at the same year (P<Z0. 05)
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