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Effects of different film mulching modes on growth, yield and water

use efficiency of winter rapeseed in dryland in Tianshui
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Abstract: The experiment was conducted with five treatments, including whole film mulching and double ridge-fur-

row planting (FM1), whole film mulching and soil covering (FM2), whole film mulching (FM3), film mulching and

ridge-side planting (FM4) and traditional cultivation (CK), to investigate the effects of different film mulching modes on

the growth period, over-wintering rate, yield, economic traits and water use efficiency of winter rapeseed. The results

showed that the modes of FM1, FM2, FM3 and FM4 could affect economic traits, improve water use efficiency and over-

wintering rate, increase yield and shorten growth period of winter rapeseed to some extend. Among all the treatments, the

mode of FM1 showed the best effects, under which the water use efficiency was increased by 3.4 kg*mm~'+hm~2, the

growth period was shorten by 7 d, the over-wintering rate was increased by 24.5% , and the yield was raised by 42.8% ,
as compared to those under CK; under the modes of FM3, FM2 and FM4, the yield were raised by 33.9% , 26.0% and

24.8% respectively.
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Table 1 ~ The growth stages of winter rapeseed under different film mulching modes

- L - N . HIAES BEAES YR = 1

o i 0 Wy ey PR ORISR, EEH

Aby . . Five Leaf .. X Initial Full Final . Growth

Sowing  Emergence o Reviving  Budding . . . Maturity .

Treatment M—d)  (M—d) leaves withering M—d)  (M—d) flowering ~ flowering  flowering (M- d) period
(M-d) (M-d) M-d) (M-d) (M-d) /d
PIEXERRE FML 09-10  09-18  10-07  12-25 03-02 04-11 04-21 04-28 05-12 06-12 276
SN FRS P2 09-10 09-18 10 - 08 12-25  03-04 04-13 04-23 05-01 05-13 06-14 278
SRR FM3 09-10  09-18 10 - 07 12-25  03-03 04-12 04-23 04-30 05-13 06-14 278
TR KE TC(CK) 09-10 09-18 10-09 12-23  03-08 04-16 04-25 05-05 05-17 06-19 283
BB EE FM4  09-10 09-18 10 - 07 12-24  03-03 04-14 04-23 05-02 05-12 06-15 279

Note: FMI: Whole film mulching and double ridge-furrow planting; FM2: Whole film mulching and soil covering; FM3: Whole film mulching;

FM4: Film mulching and ridge-side planting; TC: Traditional cultivation. The same as below.
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Table 2 Effects of different film mulching modes on seedling growth of winter rapeseed

FOM - ) ubs EMRSE e ERK/on WEE OHRRE EBERG TR/
Date Treatments Diameter of Length of Fresh weight Number of Frcéh weight Opt?mng

taproot taproot of taproot leaves of leaves size

L ZE T FM1 1.33 14.80 10.13 7.6 24.32 38.4

SRR AR FM2 1.04 12.08 8.41 7.4 19.65 34.4

11-17 AR FM3 1.20 13.11 9.98 7.6 22.36 36.7
FHAREE TC(CK) 0.93 10.20 7.90 7.2 13.70 30.8
B FM4 1.14 12.88 10.00 7.5 21.25 35.6

L ZETH R FMI 1.49 16.50 12.67 9.3 35.00 45.0

S AR FM2 1.23 14.68 9.15 8.9 24.41 40.0

11-27 SRR FM3 1.38 15.44 12.02 9.3 28.04 9.2
FEHHHE TC(CK) 1.14 13.70 8.67 8.1 19.00 36.8
EIBEMI 1 FM4 1.33 15.35 11.56 9.1 27.84 2.0

SN 2BV FM1 2.19 17.16 16.50 10.6 44.51 49.0
AN AR E: FM2 1.91 15.43 15.76 9.0 32.65 46.4

12-07 ST R TM3 2.00 16.47 15.94 9.9 39.91 47.9
g AR TC(CK) 1.82 14.88 15.03 8.6 26.34 43.9
BB H: FM4 2.00 15.91 15.88 9.8 38.05 47.3

AN ZEVEHE FM1 2.45 17.32 18.45 10.6 44.67 49.4

SRR s FM2 2.29 15.82 16.95 9.6 38.85 46.5

12-17 S FM3 2.32 17.30 18.01 10.0 41.16 48.1
B TC(CK) 2.08 14.98 15.84 8.6 30.15 4.7
FEZEREMIA S FM4 2.20 16.78 17.74 9.8 40.00 48.0
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Table 3 Effects of different film mulching modes on seedling growth of winter rapeseed
FEARTHAL/ em FHREK/em WEEH /g R R e /g FF 842/ em
Diameter of taproot Length of taproot  Fresh weight of taproot ~ Number of leaves  Fresh weight of leaves Opening size
s REMFRT  PEXTRE AGOERET PXTER OARPRET O RUOPER RNMET HOXHER RERRRT O PEXTER O AGOERET Hoxh R
Treatment Before 3/1/%  Before $4J1/%  Before 3M/%  Before 34/N/%  Before 14J1/%  Before 1M1/ %
leaf Increase leaf Increase leaf Increase leaf Increase leaf Increase leaf Increase
withering rate withering rate withering rate withering rate withering rate withering rate
é}fﬁ?ﬁ{@% 2.45 17.8 17.32 15.6 18.45 16.5 10.6 23.3 44.67 48.2 49.4 10.5
- kb
%Jlﬁiﬁl\i& " 2.29 10.1 15.82 5.6 16.95 7.0 9.6 11.6 38.85 28.9 46.5 4.0
7. fi “ij:
%Jﬁ?&fﬁ " 2.32 11.5 17.30 15.5 18.01 13.7 10.0 16.3 41.16 36.5 48.1 7.6
AR B TC
B s TC 2.08 — 14.98 — 15.84 — 8.6 — 30.15 — 4.7 —
(CK)
o 8 T A 2
Liﬂfhﬁﬁin 2.20 5.8 16.78 12.0 17.74 12.0 9.8 14.0 40.00 32.7 43.0 7.4
x4 AEBEKIES I E MR R0
Table 4 Effects of different film mulching modes on economic traits of winter rapeseed
. o IR —tle EVidg TP AR .
=3 YA B . BF b EL
Ui RO g e makir wsn s TUROE gy THECRREE
Ab PR Plant Branch Pod 1000-seed  Yield
. R Number of Number of Length of  Pod number  Total pod Seeds .
Treatment height ~ height . . . length weight  per plant
e e primary  secondary main of main number e per pod e y
o e branches  branches  florescence  florescence  per plant e & &
LERZEERE FML 132.0 30.6 10.0 5.1 56.8 63.2 348.7 6.1 24.6 3.80 33.84
SRR R FM2 108.0 21.9 9.8 6.5 47.9 57.5 280.6 6.0 23.0 3.76 32.92
MOV FM3 12,5 25.9 10.1 3.3 37.2 42.3 315.7 5.7 25.2 3.78 31.21
SRR TC(CK)  80.8  20.0 6.5 0.8 31.0 41.9 184.3 5.2 19.8 3.51 19.90
AL FM4 99.2 20.5 8.8 4.1 41.5 48.6 269.3 5.5 21.4 3.58 25.87
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Table 5 Effects of different film mulching modes on over-wintering rate and yield of winter rapeseed

INX - e e e AR Lot
X o e N - )
Qb3 /N7 Plot yield kg e Converted Increase IR Over- 75
Treatment Average yield rate Rank wintering Increase
1 Il Il yield/kg /(kg*hm=2) /% rate/ % rate/ %
LB FE FM1 - 9.65 8.92 10.18 9.58 3194.46 4.8 1 95.0 24.5
PR S TM2 8.28 8.02 9.07 8.46 2818.90 26.0 3 88.1 17.6
EPETHEE M3 9,12 8.77 9.08 8.99 2996.68 33.9 2 91.7 21.2
BHARIE TC(CK)  5.92 6.84 7.38 6.71 2237.79 — 5 70.5 —
B FM4 7.56 8.55 9.02 8.38 2792.24 24.8 4 2.5 22.0
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Table 6  Effects of different film mulching modes on water consumption and water use efficiency of winter rapeseed

P 7K & /mm

A H MR K B/ mm MAE/KIE/mm K F Bt R

Josii Rainfall in growing period Water storage Total Fsx A1/ %

Treatment 2011-08  2011-11  2012-03 it & G water WUE Increase
—2011-10 —2012-02 —2012-05  Total  Before sowing  Harvesting ~ consumption /(kg-mm™"'+hm™?) rate
LR FM1 - 209.8 10.9 119.1 339.8 425.1 359.1 405.8 7.9 74.9
SR A FRE FM2 209.8 10.9 119.1 339.8 425.0 295.5 469.3 6.0 33.5
ARG FM3 2098 10.9 119.1 339.8 425.2 300.4 464.6 6.5 43.3
MR TC(CK)  209.8 10.9 119.1 339.8 424.8 262.8 501.8 4.5 —
BB FMA 2098 10.9 119.1 339.8 425.0 284.9 479.9 5.8 29.3
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