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Effects of passivating agents and foliar fertilizers on cadmium uptake and transport in wheat-maize rotation
CAO Yang', LI Chengjuan®, WANG Hui?, DAI Yunchao', SUN Benhua', ZHANG Dongming', WANG Xiaojing', LU Jialong'

(1.College of Resources and Environment, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri—environment in
Northwest China, Ministry of Agriculture and Rural Affairs, Yangling 712100, China; 2. Soil and Fertilizer Workstation in Xianyang City,
Shaanxi Province, Xianyang 712000, China)

Abstract: Wheat straw biochar and calcium magnesium phosphate fertilizer were selected as experimental soil passivation agents through
field rotation experiments. These were used to study the effect of applying passivating agents and foliar fertilizers on cadmium absorption

and transport in a field wheat—maize rotation and to realize the safe production of crops and use of cultivated land. Six treatments were set
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in the field: conventional wheat and corn planting (CK), basal biochar application (B), basal calcium magnesium phosphate fertilizer
application (P), foliar selenium fertilizer spraying (F), basal biochar application with foliar selenium fertilizer (BF), and basal calcium
magnesium phosphate application with foliar selenium fertilizer (PF). The cadmium content of wheat and maize grains, straws, and roots
were detected after maturity, and the pH, available Cd, and total Cd of the cultivated soil were determined. The results show that compared
with the CK treatment, the soil pH values of the wheat and maize treatments increased to different degrees, among which the B and BF
treatments significantly increased the soil pH; the total amount of Cd in the wheat and maize treatments did not change significantly; P and
PF treatment can significantly reduce available soil Cd content. Compared with the CK treatment, the Cd content in the grains of each
treatment decreased to varying degrees, and the effect of foliar barrier combined with soil passivation technology (BF, PF) was better.
Compared with CK treatment, the Cd content of wheat and maize grains in PF treatment decreased the most, with a decrease rate of 39.91%
and 43.51%, respectively. The Cd content of wheat and maize grains in the BF treatment decreased by 22.58% and 33.53%, respectively,
and the changes in the F, B, and P treatments were not significant. The reduction effect can be expressed as B<F<P. Compared with CK
treatment, the cadmium transport coefficients from wheat and corn stalks to grain in the PF treatment decreased by 38.81% and 38.40%,
respectively, while the cadmium transport coefficients from wheat and maize stalks to grain in the B treatment only decreased by 13.37%
and 17.52%, respectively. A foliar barrier combined with soil passivation technology, especially foliar selenium fertilizer combined with a
basic application of calcium, magnesium, and phosphate fertilizer, can more effectively reduce cadmium absorption and transport to wheat
and corn kernels, Furthermore, it can reduce cadmium absorption and transport to wheat and corn grains in moderate and mild cadmium

pollution, meaning it can be popularized and applied to farmland soil in wheat—maize rotation areas with medium and light cadmium

pollution.

Keywords:field; wheat and corn rotation; moderate and mild cadmium pollution; safe utilization; absorption and transportation
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Table 1 Treatments and experimental design
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Figure 2 Effects of passivating agents and foliar fertilizers on soil
total Cd and available Cd content
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Figure 3 Effects of passivating agents and foliar fertilizers on

cadmium content in roots, straw and grain of wheat and maize
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Table 2 Effects of passivating agents and foliar fertilizers on cadmium transport coefficient of wheat
T H Ttem CK F B PF P
TF wsigsr 0.402+0.037a 0.415+0.037a 0.403+0.076a 0.397+0.024a 0.374+0.015a 0.386+0.057a
TF wrspsn 0.050+0.005a 0.037+0.001bc 0.040+0.00chc 0.043+<0.001ab 0.030+0.004¢ 0.040+0.006ab

T A R/NG PR R AN R AL B 25 5 B35 (P<0.05) 0 R Tl

Note: The different lowercase letters indicate significant differences among treatments (P<0.05). The same below.

R 3 MEMMFEL TR EEX EK CdEIE REHI RN

Table 3 Effects of passivating agents and foliar fertilizers on cadmium transport coefficient of maize

15 [ Ttem CK F BF B PF p
TF wsipn 0.452+0.044a 0.498+0.063a 0.480+0.014a 0.46420.057a 0.402+0.065a 0.379+0.022a
TF wirsusent 0.008+<0.001a 0.00620.001be 0.005+<0.001be 0.0060.001b 0.005+<0.001¢ 0.00620.001be
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J& G 2 BELFR AE I F 11 200 b BE 5 A i g8 b, k] 25
e G ) FF R S B, S S0 i - TAT A Ah LR
Cd & amg . MR hCd SRR LR FEER.
ARG R AFRE Cd 5 B 2 S it i el Ak 7 A
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T A AR R ) 5 A R R R T U ok B L A 9 R
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