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Effects of Different Mulching Methods on Water in Original Saline Alkali Soil and Helianthus annuus Yield
LU Wen,SUN Zhao-jun, LI Qian et al
Region, Institute of Environmental Engineering, Ningxia University , Yingchuan , Ningxia 750021 )
Abstract
ment practices including plastic film and straw dual-mulching( PSM) , plastic film mulching( PM) ,straw mulching( SM) and conventional tillage

(Ningxia( China-Arab) Key Laboratory of Resource Assessment and Environment Regulation in Arid
[ Objective | Effects of different mulching methods on soil water and Helianthus annuus yield were studied. [ Method ] The field manage-

(CK)were designed to study their effects on soil water use efficiency (WUE) and crop yield. [ Result] In the seedling stage of H. annuus at the
topsoil (0 =30 cm) ,the soil water content in the treatment of PSM was lower (P <0.05) than that of PM,SM and CK,respectively. However,the
water content in PSM treatment in the squaring stage was higher (P <0.05) than that in the treatments of PM,SM and CK,respectively. Plant
height and leaf number of PSM treatment were 112.3 c¢m and 27.0,which were significantly greater than other treatments( P <0.05). The yield of
H. annuus in the treatment of PSM was 35.45% ,120.15% and 87.80% higher than that in treatments of PM,SM and CK (P <0.05). The water
use efficiency of PSM treatment increased by 10.80% and 32.71% ,respectively,compared with the treatments of SM and CK. [ Conclusion ] Using
plastic film and straw dual-mulching to plant H. annuus in original saline alkali soil can raise the production potential of natural precipitation and

promote water-saving production.
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Fig.1 The change of soil water content under each treatment after sowing
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Fig.2 The change of plant height and leaf number of H. annuus by different treatments
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Table 1 Effects of different treatments on phenophase of H. annuus
Jb FERN i W THEH A HEHY
Treatment Sowing date Seedling stage Squaring stage Flowering stage Maturity stage Growth period //d
PSM 05 -31 06 -07 07 -13 08 -06 09 -27 119
PM 05 -31 06 -06 07 -10 07 -31 09 -13 105
SM 05 -31 06 -09 07 -14 08 -05 09 -19 111
CK 05 -31 06 - 08 07 -13 08 -05 09 -22 114
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SIEE PM SM I CK 4bFiER 5 T 35. 45% ,120. 15% .87. 80%

JiE EORIE R, e /M SM AR BIAR 7 B
ZEH B LT CK AL, PSM AbFRAYSEAL AR 5.3 5 F SM Al
CK AbHE(P <0.05) ,5 PM AbFE) 22 R i 2

(P<0.05), Poirfen iy PSM AbFRRR B i, 2501 B ks 2.4.2 KRR i WUE )43 BT 45 S 0] %01, PSM ., PM
R2 FEIALEIHEFEWEERRZ N
Table 2 Effects of different treatments on yield component of H. annuus
Wi EYiil #FER S PR P S P =
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Treatment height diameter diameter ; . . Grain rate P kg/(hm” » mm)
weight /g grains weight // ¢ kg/hm
cm cm cm
PSM 161.3 a 2.19 a 20.3 a 121.3 a 985 a 9.3 a 1.73 a 2539.80 a 14.44 ab
PM 152.7 b 1.85 b 16.5b 105.6 b 904 b 9.1a 1.61 ab 1875.12 b 15.70 a
SM 114.4 d 1.42d I1.1¢ 77.9 d 587 d 7.1b 1.51 b 1153.68 d 13.03 b
CK 130.8 ¢ 1.63 ¢ 12.6 ¢ 85.2 ¢ 624 ¢ 7.5b 1.42 ¢ 1352.40 ¢ 10.88 ¢
IR ING I E B (P <0.05)
Note ; Different small letters within the same column mean significant difference (P <0.05)
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Table 8 Comparison on grade structure and economic benefit of different treatments

s A4 b AR st ik =i

Treatment High class Middle class Low class Average Yield Output value
reatmen leaf rate // % leaf rate /% leaf rate // % price // 70/ kg kg/hm’ JC/hm”

T, 53.2 31.7 15.1 26.3 2 130 56 019.0

T, 55.2 32.1 12.7 27.5 2 205 60 637.5

T, 58.3 32.7 9.0 27.7 2 070 57 339.0

T, 57.1 35.5 7.4 28.4 2 010 57 084.0
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