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Effects of soil plastic mulching and fertilizer application on the water utilization and

yield of Tartary buckwheat crops in a semiarid rain-fed area
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Abstract; This research investigated the effects of fertilizer application and soil-plastic mulching on soil water
storage, periodic evapotranspiration (ET), plant development, yield and water use efficiency (WUE) of Tarta-
ry buckwheat crops grown in a semiarid rain-fed area, in order to identify cultivation techniques that enhance
crop drought resistance and efficient resource utilization. A field experiment comprising three treatments was
conducted from 2015 to 2017 at Dingxi Experimental Station of Gansu Academy of Agricultural Sciences. The
three treatments were: traditional planting without fertilization application ( TNF), whole field soil-plastic

mulching without fertilization application (MNF), and whole field soil-plastic mulching with fertilization appli-
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cation (MF). The soil water content for the 0—300 cm soil depth, crop dry matter, leaf area index and yield of
Tartary buckwheat were recorded. The soil water storage, periodic measurements of ET, harvest index, rain-
water use efficiency (RUE) and water use efficiency (WUE) were calculated, to determine the effects of fertil-
izer application and soil plastic mulching and bunch seeding on water utilization and yield. It was found that MF
increased soil water storage by 18.9—42.4 mm in the 0— 140 cm soil layer during the seedling stage, and the
ET in the pre-flowering period, as compared with TNF and MNF. Compared to TNF and MNF, respectively,
MF increased the dry matter quality at maturity by an average of 96. 3% and 3. 7% . the leaf area index by
123.7% and 7. 6%, the number of cars by 9. 3% and 3. 9%, the grain weight per plant by 139. 2% and
12.1%, the grain plumpness by 14.5% and 4. 4%, and reduced the ear height by 34. 0% and 26. 8%. Com-
pared to TNF, MF significantly promoted the population-level statistics of Tartary buckwheat, with a yield in-
crease of 33.6% —130. 4%, a biomass increase of 62. 8% —182. 5%, an enhancement of WUE of 34. 5% —
106. 4%, and these effects were more pronounced in dry seasons. Therefore, the cultivation practice compri-
sing whole-field soil plastic mulching with fertilizer application improves the yield and WUE of Tartary buck-
wheat, can be recommended as a suitable planting mode for drought amelioration and yield increase of Tartary
buckwheat in the semi-arid area of the northwest Loess Plateau.

Key words: tartary buckwheat; soil-plastic mulching; fertilization; water use efficiency; yield
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Fig. 1 Changes of precipitation and average air temperature in experimental area from 2015 to 2017
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139. 1%, HZR B ¥ (P<{0.05), 2017 4 MF Al MNF i1 4 5 & % TNF 4 588 55. 7% ~ 184. 6 % Al
42. 8% ~158. 6 % WARWIHE fin 83. 2% F1 68. 4% . MF 4 MINF 3 /il 8. 8 % ~62. 5% - 75 e AL ] 55 o35 101 4k B 1) 22
F i3 (P<<0.05),
2.2 WEEE FesiestE Rt @mAR I K Yk

3 AFEANE AR T W ARS8 MF ¥ T TNE il MNF(E 3),2015 4E MF % TNFE Al MNF 43 5 5 14. 8 % ~
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Fig. 2 Dry matter of tartary buckwheat Fig. 3 LAI of tartary buckwheat
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(P<<0. 05) ; IR 48 50 5 = B A R IA —5, 2015 4 MF % TNF #1 MNF 43 54K 7. 5% F1 0. 3% , MF FlI
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fi% 9. 5% .48 MNF 341 5. 6% , &b Bi[A] 25 5% 8 3% (P<<0. 05)
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Table 1 Yield-compositions and agronomic characters of tartary buckwheat
A4y b B AL R e R A iR 73 A AL 0 36 R
Year Treatments Spike number Plant height Ear high Grain weight per Percentage of full grain
(10000 plant * hm ™ ?) (em) (em) plant (g) [€79)
2015 fEGEFp R RiAL TNF 185. 4a 125. 6b 60. 0a 3. 3¢ 78. 1c
i A 55 I MF 175. 2a 157. 4a 30. 6¢ 7. 1a 89. 2a
b f5 7 55 AN it I MINF 178. 3a 152. 6a 45. 4b 6.1b 82.9b
2016 fEGEAAERIEAC TNF 161. 6¢ 73.6b 31.8b 2.2b 49.9b
i A 55 I MF 188. 2a 127. 4a 29. 4c 5. 3a 57. 3a
iR A 5 AN it I MINF 176. 3b 123. 6a 34.7a 5.2a 56. 9a
2017 ARG FIHARHEAE TNF 173. 8¢ 94. 2b 45. 0a 2. 5¢ 70. 4b
i A 55 I MF 203. 3a 125. 9a 24. 5¢ 6. 4a 80. 6a
i A 5 AN it I MNF 190. 4b 122. 0a 36.4b 5.5b 76. 9a
e AN ) R R A H R 25 57 3 (P<<0. 05) .
Note: Different letters mean significant difference among treatments at 0. 05 level.
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Fig. 4 Grain yield (YI), biomass (BI) and harvest index (HI) of tartary buckwheat
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Fig. 5 Soil water storage in different layers at different growth stages of tartary buckwheat
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Fig. 6 Water consumption of tartary buckwheat in the pre-flowering and post-flowering
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Fig.7 Evapotranspiration, water use efficiency and rainfall use efficiency of tartary buckwheat
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