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Effect of Beta vulgaris and Amaranthus hypochondriacus on secondary
salinization soil under different cultivation patterns

DAI Li-lan', ZHANG Huai-shan®, XIA Zeng-run®, WANG Ping', WANG Guo-yu', YANG Shi-zhu?
(1. Lanzhou Agriculture Science Research Center, Lanzhou, Gansu 730000, China;
2. Lanzhou Institute of Animal Sciences and Veterinary Pharmaceutics, Chinese Academy of Agriculture Science ,
Lanzhou Scientific Observation and Experiment Field Station of Ministry of Agriculture for
Ecological System in Loess Plateau Areas, Lanzhow, Gansu 730050, China;
3. College of Pastoral Agriculture Science and Technology , Lanzhou University , State Key Laboratory of
Grassland Agro-ecosystems , Lanzhou, Gansu 730020, China)

Abstract: To address the agricultural and ecological problems that are becoming more severe, secondary salinization
of soil in Qinwangchuan irrigated area, Gansu Province, was selected to investigate the effects of B. wvulgaris and A.
hypochondriacus on pH value, salt ion (Na‘t.Ca®* .Cl™ . 8042’ ) contents, electronic conductivity (EC) of soil,
seedling rate, EC and yield of crops. In this research, three cultivation patterns were used, including flat sowing without
mulch (CK), ridge sowing without mulch (R) and ridge sowing with plastic mulch (R + P). The result indicated that
significant effects of salt — tolerant crop on desalination improvement of soil were discovered, especially under the R + P
and R cultivation patterns. Under R + P pattern, after harvesting B. wulgaris and A. hypochondriacus , soil salt ion
concentration was decreased by 4.8% ~7.4% , and 4.7% ~6.5% , respectively, and EC of soil was significantly de-
creased by 16.7% ~28.6% and 12.8% ~ 30.9% from CK, respectively. Under R + P cultivation pattern, the leaf EC
of B. wulgaris and A. hypochondriacus became significantly decreased by 22.9% and 14.9% , respectively. The suc-
cessful seedling rate was significantly enhanced for A. hypochondriacus . However, cultivation patterns were found to
have no influence on the yield of both crops.

Keywords: cultivation patterns; Beta vulgaris ; Amaranthus hypochondriacus ; secondary salinization soil; effect of

salt restraint
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Table 1 Basic physical-chemical properties of the soil in the experimental field

TEHE AL LA A A R CIRS S
Soil depth SOC Total N Available P Available K Bulk density EC pH
/cm /(g'kg']) /(g'kg_]) /(mg'kg'l> /(mg'kg'l) /(g'cm'3) /(dS*m~")
0~20 11.7 1.14 16.14 218.03 1.243 4.50 8.49
20 ~ 40 11.4 0.81 15.30 153.79 1.265 5.54 8.51
40 ~ 60 10.5 0.75 14.71 120.36 1.279 6.43 8.53
60 ~ 80 8.7 0.59 21.42 98.55 1.307 4.18 8.56
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Fig.1 Effects of sugarbeet and amaranth plantings on soil pH under different cultivation patterns
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Note: CK, flat sowing without mulch; R, ridge sowing without mulch; R+ P, ridge sowing with mulch; Columns with different lowercase letters meant sig-

nificant difference at P <0.05 level, and hereinafter.
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Table 2 Changes of soil electric conductivity in each soil layer under different cultivation patterns

Tz PhFEREK

3 B. wulgaris

FPRIE A, hypochondriacus

Soil layer Cultivation L W00 dF P MO #F 90 JF () IGRRT ORI
Before sowing d e (3 IV i (FHZ VSR
/em patterns 90 d after sowing Before harvest 90 d after sowing Before harvest
B F#E (CK) 4.41+0.13 a 4.42+0.09 a 4.06+0.14 a 4.35+0.23 a
0~20 BN (R) 4.50 4.38+0.12a 4.15+0.16 a 3.74+0.38 ab 4.13+0.19 a
BB (R+P) 4.31+0.15a 3.68+£0.12b" 3.31+0.20 b” 4.07+0.13 a
TR (CK) 6.02+0.18 a 5.07+0.19 a 5.47+0.21 a 4.69+0.17 a
20 ~ 40 ZBigga (R) 5.54 5.28+0.16 b 4.73+0.17 a 4.53+0.13 b * 4.26+0.23 ax
ZEWENE (R+P) 4.61+0.22 ¢ 3.62+0.27b" 4.37+0.22b" 3.24£0.11 b"
#EHP% (CK) 6.42+0.44 a 5.73+0.11 a 6.31+0.12 a 6.08+0.15 a
20 ~ 40 2B Ea i (R) 6.43 6.03+0.17 a 5.68+0.18 a 5.53+0.23 b 5.26+0.15b *
ZBEIE (R+P) 5.27+0.14b" 4.92+0.21a" 5.36+0.20b" 5.30£0.17 b*
FH T (CK) 4.64+0.11 a 5.08+0.21 a 4.36+0.13 a 4.67+0.23 a
60 ~ 80 2B Ea i (R) 4.18 4.52+0.09 a 4.85+0.37 a 4.20+0.06 a 4.32+0.13 a
B (R+P) 4.36+0.14 a 4.84+0.16 a 4.18%0.14 a 4.08+0.16 a

=L ET, FFAR/NSFREFRRER B (P <0.05), x FoR ST A L2583 (P <0.05),

Note: In the same soil layer, different lowercase letters within each vertical column indicated significant difference at P <0.05 level. * meant significant

difference at P <0.05 level compared with the soil electric conductivity before sowing.
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Table 3 Changes of plant electrical conductivity, emergence rate and yield under different cultivation patterns

YRR/ (dS m™")

ZiRb R PrAERER

Trial materials Cultivation patterns

90 d after sowing

Plant electrical conductivity I [
- Emergence rate Yield

Before harvest

BT HE (CK) 3.9120.12 a 4.02+0.11 a 87.3+1.7a 18.6+£0.4 a
e . ZEW R (R) 3.35£0.10 b 3.61+0.15a 89.7+3.1a 20.9+0.3 a
B. wulgaris
JBVEE (R+P) 3.27+0.06 b 3.10£0.07 b 95.5+2.6a 21.0+£0.7 a
TG (CK) 3.88+0.10 a 3.49+0.12 a 84.1+3.0b 11.320.6 a
A
FPRLSL . ZEWFEM (R) 3.40+0.06 b 3.12+0.19 ab 91.2+1.4a 12.6+0.6 a
A. hypochondriacus
BV (R+P) 3.13£0.07 b 2.97+0.12 b 96.6+2.1a 13.3£0.5a

TE X T W) — R, RIS G ARG TR 2557 B3 (P <0.05),

Note: For the same plant species, different lowercase letters within each vertical column indicated significant difference at P <0.05 level.
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