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Effect of Nutrient Release from Controlled-release Fertilizer on Phosphorus and Potassium

Losses and Peanut Yield in Slope Field

LIANG Shuxin, GENG Yishuang, ZHOU Chunyu, CHANG Pengyu, SUN Dongran, LIU Qianjin, YANG Xiuyi, GENG Jibiao"
(Shandong Provincial Key Laboratory of Water and Soil Conservation and Environmental Protection, School of Resources and
Environment, Linyi University, Linyi, Shandong 276005, China)

Abstract: A field experiment was conducted on the slope field in Yimeng Mountain to explore the effects of nutrient release from
controlled-release fertilizer on soil phosphorus (P) and potassium (K) losses, peanut yield and P and K use efficiency. Five
treatments were set up including controlled-release fertilizer with full and reduced 30% of recommended fertilization rate (CRF1,
CRF2), common compound fertilizer with full and reduced 30% of recommended fertilization rate (CF1, CF2), and no
fertilization treatment as control (CK). The results show that the release patterns of CRFs are consistent with the absorption
characteristics of P and K by peanut plants, and combined with the supply of P and K from soil, which can meet the nutrient
requirements of peanut plants in different growth periods. Under the same fertilization rate, CRFs significantly increase peanut
pod yields by 5.75%—12.01% than CFs, meanwhile, CRF2 increases peanut pod yield by 3.75% than CF1. Compared with CFs,
CRFs increase P and K uptake by peanut plants by 11.46%—11.78% and 10.44%—12.38% respectively, CRF2 has the highest P and
K use efficiencies, which reach to 45.48% and 51.84%, respectively. The contents of soil available P and K are decreased with the
increase of soil depth, soil available P content in 0—40 cm is higher under CFs than CRFs at seeding stage, but opposite after

pegging stage, and no significant difference is found below 40 cm among different treatments. CRF significantly increases soil
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available K content in 0—60 cm after the pegging stage, but no significant difference is found in soil available K content in 60—100

cm at different stages. In the first three runoft events, CRFs significantly reduce available P and K contents in surface runoff water.

Besides, water-soluble P and K contents in runoff water are decreased and tend to be stable at the later stage under all treatments, and

no significant difference is found among different treatments. Therefore, CRF can reduce runoff and leaching losses of soil available

P and K, improve nutrient use efficiency and peanut yield, and thus promote sustainable development of ecological agriculture.

Key words: Controlled-release fertilizer; Slope field; Peanut yield; Phosphorus and potassium use efficiency; Runoff loss
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Fig. 1 Release rates of different fertilizers in water at 25°C
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Fig. 3 Temporal and spatial variation characteristics of soil available P contents in slop fields under different fertilization treatments
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Fig. 4 Temporal and spatial variation characteristics of soil available K contents in slop fields under different fertilization treatments
Fz1 TEMEAALIEHFTZRAPKBEEBES E(mg/L)
Table 1 Available P contents in runoff water under different fertilization treatments
Ab ¥ 6H5H 6 H13H 6HI15H 6H27H 6H30H 7H3H 7H29H 8HI1H 8HS5H 8H23H
CK 0.18 ¢ 0.33b 0.47 ab 0.34a 0.24 a 0.40 a 0.17 a 021 a 0.16 a 0.20 a
CRF1 0.29 be 0.39b 0.45 ab 0.36 a 023 a 049 a 0.22a 0.29 a 0.18 a 0.22a
CRF2 0.34b 0.45 ab 0.42b 0.42a 0.27 a 0.41a 0.21 a 021 a 0.19 a 0.16 a
CF1 0.50 a 0.58 a 0.52 a 0.38 a 0.35a 0.47 a 0.23 a 0.24 a 0.20 a 0.19a
CF2 0.50 a 0.56 a 0.59 a 0.45a 0.32a 0.47 a 0.15a 0.26 a 0.15a 0.22 a
W FFVEHR NG FREAS R 2R A B R 22 7 5 25 (P<0.05), TR,
#z2 TEMERLIEHRFETRABRKEEE S E(mg/L)
Table 2 Available K contents in runoff water under different fertilization treatments
Qb3 6H5H 67 13H e6H15H 6H27H 6H30H 7H3H 7H29H 8H1H 8H5H 8H23H
CK 1.86b 2.76 b 1.37 a 1.66 ab 1.50b 1.83b 0.27b 0.70 a 033 a 1.01 a
CRF1 2.30 ab 4.03 ab 1.60 a 1.37b 1.57b 3.66 a 0.48 ab 1.19a 0.33 a 131a
CRF2 2.20 ab 3.56 ab 1.86a 1.47 ab 1.60 b 3.52a 0.51 ab 1.29a 0.76 a 1.84 a
CF1 320a 433a 1.50 a 1.80 ab 2.06 a 2.76 a 0.73 a 0.95a 0.39 a 1.04 a
CF2 2.86 a 4.26a 1.27a 2.60 a 1.53b 2.60 a 0.61 ab 1.60 a 0.73 a 1.69 a
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Table 3  Proportions of runoff loss in total amount of phosphorus and potassium fertilizer applied

Ak Bk UL ik o LA A P L 051 Lk B R e A L £
(mg) (%) (mg) (%)
CRF1 74.01 0.04 446.84 0.23
CRF2 71.17 0.05 460.66 0.34
CF1 86.58 0.05 456.13 0.24
CF2 86.38 0.06 470.86 0.35
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Fig. 5 Characteristics of P uptake by peanut and P supply from soil and fertilizers in slop field
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Fig. 6 Characteristics of K uptake by peanut and K supply from soil and fertilizers in slop field
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Fig. 7 Apparent use efficiencies of P (A) and K (B) of peanut under different fertilization treatments
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Fig. 8 Peanut pod yields under different treatments
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