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Effects of rice-amaranth intercropping on rice yield, rhizosphere
soil available nutrient and As accumulation

ZHOU Fei, ZENG Luping, YANG Xu, LI Huashou
(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To explore the effects of rice-amaranth intercropping on rice yield, rhizosphere soil
available nutrient and As accumulation in various parts of rice. [Method] Through field plot experiment, four
treatments including rice monocropping (control), rice-white amaranth intercropping, rice-grain amaranth
intercropping and rice-red amaranth intercropping were setted to study the changes of rice yield and As
accumulation, rhizosphere soil available nutrient and organic matter contents. [Result] As contents of shoot,
root, husk and brown rice during harvest time in four treatments all behaved as rice-white amaranth
intercropping > rice-grain amaranth intercropping > rice-red amaranth intercropping > rice monocropping.
Compared with the control, rice-white amaranth intercropping significantly increased As contents of shoot, root,
husk and brown rice by 88.50%, 65.38%, 68.25%, 45.45% respectively. As extract amount from soil in rice-

white amaranth intercropping treatment reached 5.44 mg-m >, which was 1.67 times significantly higher than

WS EEA:2018-11-25  MILEE AFTiE):2019-10-28 09:20:42

X 48 & %& Hb1IE: http://kns.cnki.net/kems/detail/44.1110.5.20191025.0844.024.html

EHZEN: A ©(1993—), %, MEAEAE, E-mail: 850560934@qq.com; @Az4EH: #H4EF (1963—), F, #ix, #+,
E-mail: lihuashou@scau.edu.cn

EE£WHE: B £ £ 544 %] (2017YFD0800903)


mailto:850560934@qq.com
mailto:lihuashou@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201811037

6 W]

i, S KRB AIAN A il A DS [ 46 7K

R ARDCHEAOR S K BB 39

control. The biomass per rice plant in rice-white amaranth intercropping treatment was significantly higher than

control, rice-red amaranth intercropping and rice-grain amaranth intercropping, and 63.79% higher than control.

Compared with control, intercropping treatments significantly reduced rice yield per unit area. Rice-white

amaranth intercropping had the highest yield per unit area, which was 59.15% of control. The available nutrient

and organic matter contents in rice rhizosphere soil increased in different degrees compared with

monoculture. [ Conclusion] Rice-amaranth intercropping reduces rice yield per unit area, and significantly

increases As contents in shoot, root, husk and brown rice, and available nutrient and organic matter contents in

rhizosphere soil. Rice-white amaranth intercropping is the optimal scheme, as it extract the most As in As

contaminated soil, and the grown amaranth meets national safety standards.

Key words: rice; amaranth; intercropping; As accumulation; As contaminated soil
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Table 1 Biomass, yield per unit area and yield per plant of rice in monoculture and intercropping treatments

5 ﬂ:i%ﬁ/g Biomass* E‘ﬁ%ﬁf@ﬁ ﬁﬁ’\ﬂﬁl ?*ﬁﬁi./g Fié g
Treatment Hh | Hi R Total e'ffectlve Gram's per 1000'-gra1n (g-'m) Yield per plant
Shoot Root panicles panicle weight Yield
TKAE AT O ) 11.63£1.24b 0.87+£0.14a  72.00+2.08a 117.30+2.49a 21.93£0.70a 185.34+£10.23a  11.58+0.64ab
Rice monocropping
(control)
KSR A3 EME  18.9940.62a 0.74+0.06a  43.33+£1.86b  117.17£3.62a 21.59+0.34a 109.65+6.50b 13.71+0.81a
Rice-white amaranth
intercropping
KA SR AR 8.36£0.88c 0.61£0.10a  35.00£0.58c  116.43+1.51a 21.01£0.59a 85.67+3.72b 10.71£0.47b
Rice-grain amaranth
intercropping
IKFEE 4L R A 1 10.76£0.43bc 0.93£0.19a  34.33+2.40c  111.61+1.72a 22.5240.53a  85.78+6.57b 10.72+0.82b

Rice-red amaranth

intercropping

1) FI5 448 6 40 R N5 54w £ 7 2. 5(P<0.05, Duncan’ s )

1) Different lowercase letters in the same column indicate significant differences(P<0.05, Duncan’ s method)
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Table 2 As contents in various parts of rice in monoculture and intercropping treatments

w(As)/(mg-kg™)

pOgL Hb F 3B bR 7Bt A

Treatment Shoot Root Husk Brown rice
IR AR ) 11.74+1.16b 103.63+11.66b 0.63+0.10b 0.44+0.03¢
Rice monocropping (control)
IR AL R - 1 B e A 22.13+1.97a 171.38+12.95a 1.06+0.21a 0.64+0.02a
Rice-white amaranth intercropping
KRG KR D A 2 20.55+1.76a 167.43£13.21a 0.860.04a 0.52+0.01b
Rice-grain amaranth intercropping
U EESEAN S AR (R 18.81+1.03a 133.33+12.60ab 0.80+0.04ab 0.52+0.01b

Rice-red amaranth intercropping

DR 3 $ 4 )& 69 71 ) s B 54 £ % £ 51 2 2% (P<0.05, Duncan’ s %)
1) Different lowercase letters in the same column indicate significant differences(P<0.05, Duncan’ s method)
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Table 3 Biomass per plant and As contents in various parts of different amaranth varieties

=N : . -1
e fE%i/g Biomass . . w(As)/(mg-kg™") L
. e L Ho R Hbo b3 Hb R B
Variety

Shoot Root Shoot Root
M [ 5532 White amaranth 26.57+2.10a 5.20+1.35a 1.54+0.07b 16.14+0.81b
FFHLIE Grain amaranth 14.56+0.23b 0.44+0.07b 3.18+0.13a 13.76+0.81b
21 03% Red amaranth 24.81+2.46a 1.48+0.02b 1.224+0.18b 25.42+0.37a

R 5] 3% )5 09 R B B F4 R F £ F % % (P<0.05, Duncan’ s %)

1) Different lowercase letters in the same column indicate significant differences(P<0.05, Duncan’ s method)
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Table 4 As accumulations in various parts of plants and As contents in soil in monoculture and intercropping treatments

e As ZFUE/(mg-m™) As accumulations W(AS) 1./
Treatment IKFEH B KARHE T EHh B SRR sy (mg-kg™)
Rice shoot Rice root Amaranth shoot Amaranth root Sum As concent in soil
KA ) 2.21£0.29b  1.04+0.09a 3.2540.38b  63.53+0.96a
Rice monocropping (control)
JKA LS R - 1 B e A 3.36£0.24a  1.05+0.16a  0.33+0.03a 0.69+0.16a  5.43+0.34a  59.81+1.49a
Rice-white amaranth intercropping
VRS R LTE (B 1.39+0.17b  0.84+£0.04a  0.37+0.01a 0.05£0.01b  2.65+0.20b  65.18+1.68a
Rice-grain amaranth intercropping
P EESEAN e AR (B 1.63£0.12b  0.76+0.07a  0.24+0.01b 0.30£0.00b  2.93+0.16b  63.64+2.03a

Rice-red amaranth intercropping

DR 3 $ 4 )& 69 77 ) N B 54 £ % £ 51 2.2 (P<0.05, Duncan” s %)

1) Different lowercase letters in the same column indicate significant differences(P<0.05, Duncan’ s method)
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9.89%- 16.29% A1 27.23%, % 523, Wi EVE AT LA
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Table 5 Available nutrient and organic matter contents in rice rhizosphere soil in monoculture and intercropping treatments

w(EAR ) (mg-kg ")

w8/ (mg kg ")

wOER AN (mgkg D wEEHLFD/(g'kg™)

e Ammonia nitrogen Available phosphorous Available potassium Organic matter
Treatment
content content content content

TKFE A O TR 25.86+0.89b 126.81+3.64b 91.67+5.37b 36.09+0.12¢
Rice monocropping (control)
IR AL R I 1 S e A 35.73+0.45a 139.35+2.12a 106.60+1.27a 45.92+1.84a
Rice-white amaranth
intercropping
U EESE R ETE (B 27.37+0.56b 128.44+3.00ab 99.17+3.87ab 40.69+0.36b
Rice-grain amaranth
intercropping
VS EESHAN S ALIE (R 27.90+0.89b 130.83+3.93ab 98.40:£0.75ab 41.26+1.85b

Rice-red amaranth

intercropping

DR ) #4 J5 09 77 R N B 54 F R £ 51 2.2 (P<0.05, Duncan” s %)

1) Different lowercase letters in the same column indicate significant differences(P<0.05, Duncan’ s method)
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