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Nutrient release characteristics of bagged controlled-release fertilizer in Lei
bamboo forest and its effect on bamboo shoot yield

ZHOU Dixuan', GUI Renyi', LEIJi', WU Bin?, DENG Shixin'

( 1. State Key Laboratory of Subtropical Silviculture/Institute of Bamboo Research, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 2. College of Mathematics & Computer Science, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Bag controlled release fertilizer has the characteristics of wrapping the fertilizer and
controlling the nutrient release through biodegradable materials. The study of bag controlled release fertilizer
for Lei bamboo (Phyllostachys violascens) forests was carried out in order to reduce the loss of fertilizers and
improve the nutrient utilization rate, which in turn increased the yield of Lei bamboo shoots. [Method] Twelve
experimental plots of Lei bamboo forest were randomly selected, and four treatments were set up, namely, bag
controlled release fertilizer, spreading compound fertilizer, hole-applied compound fertilizer, and no fertilizer
(the control) with each treatment replicated for three times. The differences in nutrient loss, fertilizer utilization,

and bamboo shoot yield among different treatments were analyzed by determining the indexes such as ammonia
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volatilization, the changes of N, P, and K contents of runoff and seepage liquid, and the changes in the
appearance and quality of bagged controlled-release fertilizer under different treatments. [Result] Bag
controlled-release fertilizer significantly reduced soil ammonia volatilization as well as nutrients lost by runoff
leakage, in which the cumulative ammonia volatilization of bag controlled release fertilizer treatments was
reduced by 35.5% and 40.5% compared to sprinkled compound fertilizer and hole-applied compound fertilizer,
respectively. The amount of total nitrogen, total phosphorus and total potassium in the soil leachate of bagged
controlled-release fertilizers was reduced by 33.9%—40.3%, 41.3%—45.1% and 36.7%—39.7%, respectively,
compared with that of sprinkler-applied fertilizers and hole-applied fertilizers. Bagged controlled-release
fertilizers reduced the amount of total nitrogen and phosphorus in soil runoff liquid by 22.8% to 29.2% and
36.4% to 44.3%, respectively, compared to spreading fertilizers and hole-applied compound fertilizers. And the
fertilizer efficacy period of bagged controlled-release fertilizer in Lei bamboo forest was about 5.0 months, and
the time of complete release of fertilizer was 6.5 months. The release rate of bagged controlled-release fertilizer
was slower in the early stage of application, and the rate of release reached the maximum in the 2nd—3rd month
after the application of fertilizer. The apparent utilization rate of nitrogen, phosphorus and potassium in the bag
controlled-release fertilizer treatment was greater than that in the spreading compound fertilizer treatment, in
which the apparent utilization rate of nitrogen was increased by 27.74%, which was 2.89 times higher than that
in the spreading compound fertilizer treatment. The shoot yield of bag controlled-release fertilizer treatment
reached 14.7 t-hm™, which was 62.1% and 25.8% higher than that of the control and spreading compound
fertilizer treatment, respectively. [Conclusion] Bag-controlled release fertilizer effectively enhance the shoot
yield of Lei bamboo and the efficiency of fertilizer utilization, while concurrently mitigating nutrient loss and
environmental pollution. [Ch, 6 fig. 3 tab. 34 ref.]

Key words: Phyllostachys violascens; bag-controlled fertilization; fertilizer utilization; nutrient loss; bamboo

shoot yield; environmental protection
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Figure 2 Variations in ammonia volatilization rates and cumulative ammonia volatilization quantities under 4 fertilization treatments
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Figure 3 Variations in nitrogen (N), total phosphorus (P), and total potassium (K) concentrations in runoff under 4 fertilization treatments
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Figure 4 Alterations in nitrogen (N), total phosphorus (P), and total potassium (K) concentrations in leachate across 4 fertilization treatments
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Table 1 Comparison of the loss of nitrogen, phosphorus and potassium in soil leakage under 4 fertilization treatments
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Table 2 Comparison of the loss of nitrogen, phosphorus and potassium in soil runoff under different fertilization treatments
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Figure 5 Temporal changes in bag-based controlled-release fertilizers and their nutrient quality
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