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Abstract: Field experiments were carried out to study the mechanism of yield decrease of spring wheat
resulted from plastic film mulching. Four treatments were employed: CK was a control; P was just applied
phosphorous fertilizer in plough layer of field; M was mulched with plastic film during the period of 0~62
days after sowing; PM was P plus M . Both the film mulching treatments promoted significantly the
growth of root system, and more root biomass was distributed in deep soil layer at anthesis and grain fill-
ing period. The water absorbed from soil profile, however, was not increased as the same proportion,
which resulted in the waste of the root biomass in deep soil. Shoot biomass of the plants mulched with film
did not increase after 70 days after sowing, and the reproductive organs did not also developed well. In the
experiment, soil moisture before sowing was sufficient for shoot emergence. Film mulching promoted wa-
ter use from soil profile in the early period of growth, and there was no sufficient rainfall after that period
to support the growth of plants, which resulted in the soil drying. The yields of the CK, P, M, PM treat-
ments were 2516.5, 2734.1, 1269. 4 and 1625.1 kg/ha, respectively.
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Table 1 The amount of water supplied by soil in different stage
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&5 X ¥ DASY 0~50
Treatments

51~70

Hit

~90
n~9 Total

91~117

7. 66
53.26
3.37
48.97
15. 04
60. 64
19.18
64.78
45. 6

CK T Mtk & SWSP
F7Kk B Water use
P + i ftk & SWS
# 7K B Water use
M T ftk B SWS
FE 7K B Water use
PM Tt B SWS
Fe7k B Water use
[R5 e K B

Rainfall at the same period

28.22
47.82
31.29
50. 89
41. 34
60. 94
34.18
53.78
19. 6

32.51
56. 91
23.61
48.01
14. 26
38. 66
21. 83
46. 23
24.4

0. 31
40. 61
0. 80
41.10
3. 64
43.94
—9.84
30. 46
40.3
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198. 60
59.07
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74.28
204.18
65. 35
195. 25
129.9
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Table 2 The influence of various treatments on root spatial distribution

+ B Soil depth CK P M PM
RYH 0~20cm 22.873aP 28. 659b 29.817b 28.193b
Joint 20~40cm 7. 684a 8.179a 7.258a 9.310a
4t Total 30. 557a 36. 838b 37.075b 37.403b
FiE8 0~20cm 25.112a 26.922a 27.717a 25.755a
Anthesis 20~60cm 9. 241a 18.514b 18. 559b 19. 401b
60~120cm 3.198a 9. 799b 10. 666b 11. 351b
41t Total 37.551a 55. 235b 56. 932b 56.507b
HMEH 0~20cm 18. 106a 35. 864b 37.829b 37.958b
Grain 20~60cm 9.027a 17.596b 15. 164b 14. 673b
filling 60~120cm 7.358b 8. 808b 4.138a 7. 650b
43t Total 34.491a 62. 268b 57.131b 60. 281b

PRA-FFEARBRRERBEF(P=0.05,TH

Means within rows followed by different letters are significantly different at P=0. 05. The same as below
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Table 3 Effects of various combinations of treatments on yield and its components

g I o THE mK B BB B M/ m?
Treatments Yield Thousand-grain Length of Fertile spikelet Number of Harvest Spikes
(kg/ha) weight (g) spike (cm) number grain index per m?
CK 2516. 5a 36. 750b 5.3zb 7.22b 12. 09a 0. 488a 566. 4b
P 2734. 1a 39.433a 6. 0la 7.91a 12.18a 0.48la 569. 3b
M 1269. 4b 33. 700c 4.82cd 5. 82d 7.31b 0. 415b 515. 3a
PM 1625. ic 35. 283 be 4. 94c 6. 40c 8. 42b 0. 415b 547.0 ab
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