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Influence of Long-Term Mulching on Yield and Water
Use Efficiency of Winter Wheat in Weibei Dryland
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Abstract: To screen the optimal mulching cultivation method for dryland wheat to improve water use
efficiency and yield, a long-term positioning experiment was carried out in Yongshou County on the
Weibei dryland for 12 growing seasons(2012—2024). Four treatments were set up: no mulching con-
trol(CK) , straw mulching (SM), ridge mulching with furrow sowing(RMFS), and plastic film mulc-
hing(PFM), to systematically evaluate the long-term effects of different mulching methods on
dryland wheat yield formation and water use. The results showed that compared with CK, the aver-
age wheat yield over the 12 growing seasons increased by 9. 0%, 2. 7%, and 12. 7% under SM,
RMFS, and PFM treatments, respectively, and biomass increased by 5.5%, 1.8%, and 12. 8%, re-
spectively. Compared to CK, the average pre-sowing soil water storage of SM, RMFS, and PFM in-
creased by 7.4%, —0.3%, and 5. 7%, respectively; the average post— harvest soil water storage of
SM, RMFS, and PFM increased by 8.4%, 9.5%, and 4. 4%, respectively; the average summer fal-
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low soil water storage of SM, RMFS, and PFM increased by 23.5%, 2.3% and 16. 0%, respective-
ly. Compared to CK, RMFS and PFM increased surface soil temperature by 0. 3—0.5 C, while SM

decreased surface soil temperature by 0. 4—0.6 ‘C. Crop water consumption during the growing peri-
od under SM, RMFS, and PFM increased by 12. 2%, 6.3%, and 8. 0%, compared with CK, precipi-

tation use efficiency increased by 6.0, —0. 1, and 4. 7 percentage points, and fallow period water use effi-

ciency improved by 14.4, 0.8, and 9. 1 percentage points, respectively. Comprehensive comparison indicated

that PFM had the best effect on yield increase, while SM had the greatest advantage in water retention.

Keywords: Dryland wheat; Straw mulching; Ridge mulching and furrow sowing; Plastics film mulc-

hing; Yield; Water use efficiency
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different mulching treatments

2.2 AEEBEEARNTEZEHIEEEER

TE 2019—2022 4F 3 MK N, SM . RMFS
H1 PFM Kb $H i J& 4F -+ 387 3538 B2 43 51 2 15. 8.
16.6 F1 16,7 C 4= B #1 5V B3R 5 7 510 13. 8.



< 800 - % X W

EE %46 &

14. 8 Fl 14,9 C, B PR - 58 Bl 4 3 ok 21. 8,
22.4 1 22.5 CE 4, Hrp SM TR 3 Nl FE
FEPRTE 4 Db h B A%, H 5 CK.RMFS #
PFM b RN 2 R W3, 5 =& 2R
AN, X WIS AT 7 55 % 2 I AT W) e A
2.3 ARABEARTEZREKEER

SM .RMFS il PFM &b # () # 5 F 3 & K =
I3k 503.9.477. 7 F1 485. 1 mm (& 5), % CK
Syl dE e 12, 2% .6. 3% A1 8. 0%, H SM ANl
PFM b3 5 CK 22 5 3 K 5 3 &K & 4
1k 341.7.325.8.338. 3 mm([&l 6),% CK 435
PR 8. 4%.9. 5% Fl 4. 4%, Hirtp SM Fl RMFS
RS CK 22 5 5 25 B IR WP 34 30K & 2 i o
165.4.137.0 F1 155. 3 mm (& 7)., 8 CK 4> 542
T 023.5%.2.3% 1 16. 0%, H:vh SM 4b 35 CK
ERDE,

25000

b ab b a
20 000f
15000
10 000

5 000F

b EEEY R
Aboveground biomass/(kg + hm™)

CK SM RMFS PFM
At Treatment
B3 AEABZLET/MEEH FMEYE
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