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Effects of rapeseed intercropped with chickpea and lupin on P,Fe,Zn absorption and utilization

YUE Qian', JI Zhengqing’, SHENG Jing"", XU Naixia®,ZHU Puping', WANG Xin',ZONG Jiao', GUO Zhi', LI Qingkui*, ZHU Xi*

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences/Jiangsu Agricultural Biodiversity
Cultivation and Utilization Research Center, Nanjing 210014, China; 2. Suzhou Polytechnic Institute of Agriculture, Jiangsu 215008,
China)

Abstract: Intercropping is an important method for improving nutrient utilization. In this study, a pot experiment was conducted with six
treatments : control (CK) , Cicer arietinum (CP) , Lupins (LU) , Brassica napus (RA) , intercropping of Cicer arietinum/Brassica napus (RA/
CP) , and intercropping of Lupins/Brassica napus (RA/LU) , to investigate the characteristics of P, Fe, and Zn uptake and utilization, and
their traits influencing different intercropping treatments. The results showed that the aboveground biomass , and total P and Zn uptake in
the RA/CP treatment were the highest, with a biomass increase of approximately 74% compared with RA and CP treatments, and an
increase in total P uptake of 76.5% and 113.9% compared with RA and CP, respectively. The total Fe and Zn uptake in the aboveground

parts of intercropping were notably increased by 270% and 121%, respectively, compared with the monoculture. In addition, RA/CP and
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RA/LU treatments notably increased the available phosphorus content in the rhizosphere soil of rape crops, increasing by 33.8% and

50.4%, respectively, while the activation for chickpea or lupin was not obvious. Furthermore, crop intercropping increased organic acid

secretion in rhizosphere soils. The total amount of organic acids in the rape rhizosphere under the RA/LU treatment was 1.6 times higher

than that of the monoculture. Overall, intercropping rape with chickpea and lupin could promote the formation of aboveground plant

biomass and P, Fe,and Zn nutrient accumulation in plants, particularly rape. The RA/CP had the strongest effect on soil nutrient absorption

and utilization.

Keywords : intercropping; biomass; rape crops; available phosphorus; organic acid; rhizosphere
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LU-(RA/LU) and RA-(RA/LU) represented the nutrient content of lupine and rapeseed rhizosphere soil under RA/LU intercropping treatment ; CP—(RA/
CP) and RA-(RA/CP) represented nutrient content of rhizosphere soil of chickpea and rapeseed under RA/CP intercropping treatment. The same below.
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Effects of intercropping on organic acid content and contributions in rhizosphere soil
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The blue circle or font represented positive correlation , while the red
meant negative correlation; AP, Fe and Zn indicated rhizosphere soil
available phosphorus, Fe and Zn, respectively; OA,FOA,AA ,FUA ,PDA,
SA,TA were expressed as oxalic acid, formic acid, acetic acid , fumaric

acid, propane diacid, succinic acid, and total amount.
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Figure 3 Correlation analysis between soil nutrient availability

and organic acid concentration
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Table 1 Variations of plants above—ground biomass under different systems

2% Rapeseed S RHMEY Leguminous crops Ji Total
LbT MHTRE BT RE AR5 5 Dry weight per plant/g ST B ‘%‘?g,%/ FETH R Increase range/%
Toumet Dywegt Thocwe  mm  wAm  lese Gy, SU TR
per plant/g  range/% Chickpea Lupin range/% (g-pot™) witIL - P s P -

RA 39.0b 156.1b¢
cp 44 .8a 179.1ab

RA/CP 93.0a 1384 21.4b -52.2 228.9a 19.2 3.9
LU 26.0a 104.1c

RA/LU 84.5a 116.5 6.0b =77.1 180.9ab 8.3 62.3
P 0.008 0.010 0.007 0.021

TE [R5 S A (6] "B 37 A B ) 22 57 2. (P<0.05)

Note: Data in the same column with different letters indicate significant differences (P<0.05).
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Table 2 Variation characteristics of plant P, Fe,Zn concentration
for different treatments

Xof e B 4 2 4 T

T s ot
Item Treatment Concentration Slgnlflc.ant merease compared
with monoculture/%
P/ RA 1.82h
(g'ke’) RA-(RA/CP)  2.68a 50.0
RA-(RA/LU) 2.47a 38.9
cp 0.90h
CP-(RA/CP) 131a 44.4
LU 0.17a
LU-(RA/LU) 0.23a
Fe/ RA 59.7b
(mg-kg") RA-(RA/CP) 10322 72.9
RA-(RA/LU) 95.0a 59.1
cp 196.2b
CP-(RA/CP) 359.5a 83.2
LU 170.0a
LU-(RA/LU) 160.0a
Zn/ RA 27.3a

(mg-kg") RA-(RA/CP)  31.9a
RA-(RA/LU) 30.1a

Ccp 47.8b
CP-(RA/CP) 81.3a 70.3
LU 52.7a

LU-(RA/LU)  48.6a
T« BB VRSP WS AUy SR R 2 i ) S 25 22 5

Note: The significance analysis was aimed at the significant

difference between monoculture and intercropping of the same crop.
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