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Table S1. Summary of soil properties

Analysis Result Guideline Interpretation Comments

High. An alkaline environment will reduce the availability of
certain nutrients - particularly P, K, B, Co, Cu, Fe, Mn and

pH 8.1 6.0 High Zn.
An elevated pH will also impact on beneficial soil fungal
populations and activity.

Phosphorus (ppm) 21 16 Normal (Index 2.5) 20 kg/ha P205 (16 units/acre).

Potassium (ppm) 131 121 Normal (Index 2.1) Adequate level for grazing system.
(Index 2.8) PRIORITY FOR LIVESTOCK HEALTH. Apply

. 25 kg/ha MgO (20 units/acre) every three to four years.

Maguissikim (pam) 89 2 i Further applications may be required if there is a history of
hypomagnesaemia.

Calcium (ppm) 2244 2000 Normal Adequate level.

Sulphur (ppm) 18 10 Normal Adequate level.

Manganese (ppm) 46 110 Consider treatment for optimum grass growth.

Copper (ppm) 4.5 8.0 Low PRIORITY FOR LIVESTOCK HEALTH.

Boron (ppm) 1.25 0.50 Normal Adequate level.

Zinc (ppm) 5.3 7.0 Slightly Low PRIORITY FOR LIVESTOCK HEALTH.

Molybdenum (ppm) 0.05 <0.5 Normal No problems anticipated.

Iron (ppm) 614 50 Normal Adequate level.

Sodium (ppm) 19 90 PRIORITY FOR LIVESTOCK HEALTH.
Cation Exchange Capacity indicates a slightly low nutrient

5 holding ability - soil applied nutrients could be readily

C.E.C. (meq/100g) 123 15.0 Slightly Low leached. Where possible foliar applied nutrients should be

recommended.




Table S2. Kinetic of cross-linking of chitosan and citrate ion
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. Citrate  Chijtosan %Acetic acid
C s
M (w/v) M
24.1 0.15 1 0.1 y = 9.36681 + 50.50092.e*/28.15465 255
24.1 0.075 1 0.1 y = 14.08345 + 33.18494,e*/9630774 781.5
24.1 0.075 0.5 0.05 y =5.61841 + 18.3832.e*/17.05091 132
24.1 0.075 0.5 0.1 y =9.31094 + 12.36181.e*/16.96054 127.5
18.1 0.15 1 0.1 y =9.36778 + 54.06066.e*/46.29918 424.5




The modified equation for the releasing behaviour model has been adapted for this study and
is as follows:

_CT.O % tl_Dr
H=1-e ™
Where, H : releasing efficiency
ro : initial releasing rate (mg mL* min)
Cinf : equilibrium concentration (mg mL?)
D, : damping coefficient

Table S3. Value of rg, D, and tg 3 of different samples obtained from the logistic growth model
with a damping coefficient for the releasing behaviour of both composites in agueous media.

Sample Aqueous media | ry Dr R? tos
(mg L't min)
CFl-made-CAC Deionised water | 0.0048 0.85325 | 0.9403 | 69 days
Acetate buffer 84.4152 0.81139 | 0.9541 | 9.4 mins
sheath-made-CAC | Deionised water | 0.0012 0.74135 | 0.9669 | 2422 days
Acetate buffer 20.1872 0.83865 | 0.9779 | 62 days




Figure S1. Schematic illustration of chitosan cross-linked citrate ion
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Figure S2. SEM images of apatite nanoparticles




Figure S3. Optical microscopy image of passive merging channel
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Figure S4. Viscosity titration of citrate ion 0.15 M in 15 mL of Chitosan 1% (w/v). Measurement
performed at 24.1°C at 1000 s™.
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Figure S5. SEM-EDS results for fertiliser with different intial conditions
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Figure S6. Elemental mapping images of section (inside) of the capsule on the necklace of
S§7_5.25_0.5_1.25_CS sample
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