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Fertilizer effects of whole plastic-film mulching combined with
soil overlying and bunch planting of dry-land wheat
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Abstract: Field plot experiments were employed to investigate fertilizer effects of the technique of whole plastic-film
mulching combined with soil overlying and bunch planting of dry-land wheat. The results showed that, compared with no-
mulching cultivation (CK), whole plastic-film mulching combined with soil overlying and bunch planting (WFM) in-
creased fertilizer use rate and efficiency remarkably. Under the treatment of WFM, the highest use rate of N, P and K
fertilizer was 44.3% , 24.7% and 37.9% respectively, and the average use rate was 38.7% , 21.0% and 29.1% re-
spectively, being 8.6% , 5.1% and 6.6% higher compared with CK. Under the treatment of WEM, the highest use ef-
ficiency of N, P and K fertilizer was 14.8, 25.0 kg*kg ™" and 13.1 kg- kg™ respectively, and the average use efficiency
was 12.9, 21.2 kg-kg™' and 12.3 kg-kg™" respectively, being 29.0%, 31.7% and 23.0% higher compared with
CK. The technique of WFM could improve the absorbing ability of wheat to soil nutrients and increase the relative-yield
remarkably in nutritional deficiency zone, thus reducing the fertilization adherence of wheat. Under the treatment of
WEFM, the highest relative-yield of wheat in N, P and K deficiency zone was 60.0% , 54.7% and 89.7% respectively,
and the average relative-yield was 58.0% , 52.7% and 88.8% respectively, being 3.0% , 3.9% and 2.7% higher
compared with CK. Under the treatment of WFM, the highest adherence degree of wheat to N, P and K fertilizer was
42.6% , 49.5% and 11.9% respectively, and the average adherence degree was 41.3% , 47.3% and 11.2% respec-
tively, being 3.0%, 3.9% and 2.7% higher compared with CK.
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Table 1  Treatments of fertilizer effect experiment of wheat under different planting modes

WS . JNEZK P Fertilizing level
Code of HStigr A
\reatment Planting mode N B P,0s i K,0 . N:P,0s: K, 0
/(kg*hm~=?) /(kg*hm~=?2) /(kg*hm~=?2)

1 42578 + X% Whole mulching with soil overlying 0 0 0
2 4257 + X% Whole mulching with soil overlying 0 84~ 126 36 ~ 54 1:0.7:0.3
3 4278 + 7% Whole mulching with soil overlying 120 ~ 180 0 36 ~ 54
4 427 £+ 7% Whole mulching with soil overlying 120 ~ 180 84~ 126 0
5 427 + 7X3% Whole mulching with soil overlying 120 ~ 180 84~ 126 36 ~ 54
6 FEHL 44 No mulching 0 0 0
7 FEHAHE No mulching 0 84 ~ 126 36~ 54
8 FEHLAHE No mulching 120 ~ 180 0 36~ 54
9 FEHLAHE No mulching 120 ~ 180 84 ~ 126 0
10 FE A& No mulching 120 ~ 180 84 ~ 126 36 ~ 54
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Table 2 Fertilizer use rate of wheat under different planting modes in different experiment spots

‘ D i Lt e
R R Rate of fertilizer application Grain yield Fertilizer use rate
Experiment Planting /(kg*hm~2) /(kg-hm™2) /%
spot mode
N 2,05 K0 NP K, NP K NPK ~ NPK, N P K
TR R 1
Liancheng, Whole mulching with 120.0  84.0 36.0 3961.5 2188.5 1864.5 3490.5 4.3 247 379
Yongdeng soil overlying
County P& Z&HE No mulching 120.0  84.0 36.0 2956.5  1623.0  1497.0  2556.0  33.3 17.2 32.3
FEIR R R E It WA
Nanping, Whole mulching with 150.0 105.0  45.0 4573.5 2679.5 2420.3 4022.5 37.9 20.3 35.5
Zhuanglang soil overlying
County NG No mulching  150.0  105.0  45.0  3234.0  1753.5 1545.0 2782.5 29.6 159 29.1
g BRI
Liangshan, Whole mulching with 180.0  126.0 54.0 5074.5 3046.5 2776.5 4450.5 33.8 18.1 33.5
Zhangjiachuan soil overlying
County 1253 No mulching 180.0  126.0 54.0 3717.0 2080.5 1863.0 3232.5 27.3 14.6  26.0
EN It R WA
Sy Whole mulching with 150.0 105.0  45.0 4536.5 2638.2  2353.8 3987.8 38.7 21.0 35.7
Average soil overlying
FEHLAHE No mulching  150.0  105.0  45.0  3302.5  1819.0  1635.0  2857.0  30.1 15.9  29.1
R3 FRAREARRFENX/NEREFRRE
Table 3  Fertilizer use efficiency of wheat under different planting modes in different experiment spots
. . o VR T %
RISy FeFB Rate of fertilizer application Grain yield Fertilizer use efficiency
Experiment Planting /(kg*hm~2) /(kg*hm~2) /(kg-kg™")
spot mode
N P, 05 K0 N, P K; NoPi K N PoK; NP1 Ky N P K
TR R 1
Liancheng, Whole mulching with 120.0  84.0 36.0 3961.5 2188.5 1864.5 3490.5 14.8 25.0 13.1
Yongdeng soil overlying
County P& Z&HE No mulching 120.0  84.0 36.0  2956.5  1623.0  1497.0  2556.0  11.1 17.4 11.1
Fm IR
Nanping, Whole mulching with 150.0 105.0  45.0 4573.5 2679.5 2420.3 4022.5 2.6 20.5 12.2
Zhuanglang soil overlying
County TR & No mulching 150.0 105.0  45.0 3234.0 1753.5 1545.0 2782.5 9.9 16.1 10.0
W EREE R
Liangshan, Whole mulching with 180.0  126.0 54.0 5074.5 3046.5 2776.5 4450.5 11.3 18.2 11.6
Zhangjiachuan soil overlying
County 1 253 No mulching 180.0  126.0 54.0 3717.0 2080.5 1863.0 3232.5 9.1 14.7 9.0
EN It B
SE1y Whole mulching with 150.0 105.0  45.0 4536.5 2638.2  2353.8 3987.8 129 21.2 12.3
Average soil overlying
&L Z&HE No mulching 150.0 105.0  45.0 3302.5 1819.0 1635.0 2857.0 10.0  16.1 10.0

WF5E 22 B, Bl 8 R 12 0 20, 4 A 4 4 /N 32
R BPILRHR ARG N, X — 25 1 5 iR E 1
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W AR S B 5, PR e S 4 = O R, R L
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Table 4  Relative yield and fertilization adherence of wheat under different planting modes in different experiment spots

- Gt i BRI
IR AREER Grain yield Relative yield Fertilization
Experiment Planting /(kg*hm~2) /% adherence/ %
spot mode
NiPKy NoPKy NiPoKy  NiPKy NoPiKy NiPoKy  NiPiKg  NoPi Ky NiPoKy NiPiKg
SO 3 i AR
Liancheng, Whole mulching with 3961.5 2188.5 1864.5 3490.5 55.2 50.5 88.1 4.8 495 11.9
Yongdeng soil overlying
County FEHLZ&HE No mulching 2956.5  1623.0  1497.0  2556.0  54.9  48.6 85.5 45.1 51.4 145
FEVR R EE BN R WAC
Nanping, Whole mulching with 4573.5 2679.5 2420.3 4022.5 58.6 52.9 88.6 41.4  47.1 11.4
Zhuanglang soil overlying
County & 125 No mulching 3234.0 1753.5 1545.0 2782.5 54.2 47.8 86.0 45.8 52.2  14.0
gl EEE LR
Liangshan, Whole mulching with 5074.5 3046.5 2776.5 4450.5 60.0 54.7 89.7 40.0 45.3 10.3
Zhangjiachuan soil overlying
County BEHLAHE No mulching 3717.0  2080.5 1863.0 3232.5 56.0 50.1 87.0 4.0 499 13.0
EN LS R Wi
-1y Whole mulching with 4536.5 2638.2  2353.8 3987.8 58.0 52.7 88.8 42.0 47.3 11.2
Average soil overlying

FEH1Z54% No mulching 3302.5  1819.0

1635.0 2857.0 55.0 48.8 86.1 45.0 51.2  13.9
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