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Study on nutrient release characteristics of compound slow release fertilizer
and the biological response of Chinese goldthread
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Abstract: Continuous constant temperature incubations and field experiments were adopted to study the nutrient release
characteristics of four compound slow release fertilizers and the effect on yield and medical qualities of rhizome of Chinese
goldthread. The results indicated that the nitrogen, phosphorus and potassium had good slow release capability of four
compound slow release fertilizers incubated under the simulation conditions(20°C) . The dynamical processes of nutrient
release were described correctly by Elovich equation (S, = a + blnt), double constant equation (InS, = a + bint) and
parabola diffuse equation(S, = a + bt*>) and nutrient release rate could be described by parameter b of all equations.
Rhizome yields and berberine and alkaloid contents of Chinese goldthread were increased significantly used four compound
slow release fertilizers, and the maximum biological response of thizome of Chinese goldthread, which growing third to

fifth years, were SRF,, SRF; and SRF;, respectively.
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Table 1 Basic status of compound slow release fertilizer
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bz N N-P,05-K,0 Mﬁ%ifjm Organic  Slow release

Treatment ype (%) (%) matter agent

(%) (%)
CK THLE B B¥ Inorg. high N and P 12—12—6 0 0 0
SRF; FEH-THLEE B Org.-inor. high N and P 12—12—6 3 20 20
SRF,  EAHLE R B% Inorg. high N and P 12—12—6 3 0 20
SRF;  FAY-EHLEH Org.-inorg. high K 10—6—14 3 20 20
SRE,  BHI-FHAHLEBE Org. -inorg. high P 10—14—6 3 20 20
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Fig.1 NPK accumulation release curve
of compound slow release fertilizer
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Table 2 Parameters of N, P and K release dynamic of compound slow release fertilizer in soil
Elovich 78 XHEHH R WYRY AR
hb Elovich equation Double constant equation Parabola diffuse equation
Treatment S,= a+ blnt InS, = a + blnt S,=a+bt"S
a b r a b r a b r
N
CK 248 9.0 0.950 9.52 0.592 0.882 232 65.8 0.867
SRF, 49.6 56.4 0.980 3.97 0.501 0.923 56.0 32.1 0.884
SRF, 53.3 66.2 0.975 4.02 0.535 0.916 62.6 37.0 0.869
SRF, 2%4.0 48.7 0.990 3.41 0.443 0.903 28.4 27.9 0.904
SRF, 33.7 98.4 0.988 3.87 0.681 0.935 42.6 56.8 0.902
X 0.977 0.912 0.885
P .
K 256 156 0.990 8.94 0.921 0.967 115 110 0.957
SRF, 122 133 0.967 4.83 0.562 0.915 78.6 91.1 0.922
SRF, 101 70.5 0.950 4.58 0.527 0.901 79.0 48.4 0.894
SRF; 33.6 4.3 0.994 3.66 0.518 0.943 21.2 28.1 0.959
SRF, 123 183 0.953 4.82 0.601 0.89 59.6 128 0.913
X 0.971 0.924 0.929
K
CK 373 46.5 0.931 5.81 0.165 0.922 319 42.0 0.851
SRF, 162 20.1 0.822 4.66 0.225 0.837 127 23.0 0.735
SRF, 128 14.1 0.947 4.45 0.197 0.809 79.9 15.9 0.513
SRF, 263 28.1 0.926 5.22 0.248 0.856 210 23.9 0.765
SRF, 144 16.7 0.941 4.70 0.224 0.857 120 15.4 0.769
X 0.913 0.856 0.728
n=8, 1e=0.632; g =0.765
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Table 3 Relative rate of N, P and K release of compound slow release fertilizer in soil
i H Item 1 2 3 7 10 14 21 28 42 X Y r  RMS
N

CK 7.50 11.6 18.1 4.6 29.7 36.8 39.3 42.0 nd 1.50 1.49 0.950 0.352
SRF; 297 7.17 12.8 16.3 18.0 19.8 20.7 209 2.2 051 0.5 0975 0.09
SRF, 2.92  6.67 11.3 13.6 15.5 17.3 18.1 18.4 18.7 0.44 0.45 0.980 0.099
SRF; 1.58 442 7.15 9.67 11.8 13.6 14.2 14.3 144 034 035 0.990 0.079
SRF, 2.50 6.65 13.4 2.6 274 315 33.0 335 339 0.8 0.8 0.98 0.131

P \

CK 7.00 183 259 31.7 45.1 59.7 68.8 nd nd 3.28 3.21 0.99 0.287
SRF, 0.1 222 372 532 556 603 620 62.1 622 148 145 0.967 0.154
SRF, 8.18 16.7 25.2 33.1 34.3 35.1 35.9 36.6 36.7 0.87 0.87 0.994 0.132
SRF; 6.75 15,0 22.5 29.8 33.0 37.3 398 423 424 1.01 1.02 0.953 0.138
SRF, 464 125 249 379 39.7 409 41.8 422 4.8 1.02 1.04 0.950 0.140

K

CK 30,0 36.2 38.1 39.7 409 428 439 45.0 nd 1.61 1.64 0.931 0.232
SRF; 6.41 14.7 16.8 18.0 18.8 19.1 19.5 19.8 19.9 0.47 0.47 0.926 0.075
SRE, 7.49 152 2.4 23.6 243 247 25.1 252 253 0.60 0.61 0.822 0.120
SRF3 7.99 16.0 179 189 19.5 19.7 20.0 20.1 20.2 0.48 0.49 0.941 0.078
SRF, 7.71  13.3 154 16,7 17.3 17.7 18.0 18.1 18.2 0.43 0.4 0.947 0.077

n= 8, T0.05 =0.632; Ip.o1 = 0765

H(Note): 1) y HAF 42d B IR A9 F A BHGEHE( % /d) ,y FRFHE H BB N T BREGEH(%/d) .
x is average relative release rate of 42 d incubation and y is simulation average relative release rate of 42 d incubation.
2) r R LR B R S RENE HERB K FEXTBRRNEX R,

r is correlation between average relative release rate and simulation average relative release rate.

3) nd—F #IZE No detection; RMS—575 1% Root mean square.

R4 ZRECEXNIZESFEREFRNGARKROENE

Table 4 Effect of compound slow release fertilizers on yield and medical qualities of Chinese goldthread growing 3 to 5 years

7N
ERER R Yi:E %f?:ﬁ%me Bjeriﬁe fﬁﬁ
Year Treatment
(ke/ha?) (%) 4 & Content F=& Yield & Content PR Yield
(%) (kg/hm?) (%) (kg/hm®)

3d CK 2140 d C 100.0 7.02abAB 150 12.56 a A 269
SRF} 2480 b A 116.0 6.14¢C 152 10.89 ¢ C 270
SRF, 2300 ¢ B 107.0 6.83bB 157 11.71abAB 269
SRF; 2250 ¢ B 105.0 7.68aA 173 12.42a A 279
SRF, 2540 a A 119.0 6.48bcBC 165 11.17beBC 284

4th CK 3175b B 100.0 6.35bcBC 202 11.66 b B 370
SRF, 3400 a A 107.0 6.87bB 234 12.52a A 426
SRF, 3375a A 106.0 7.77aA 262 12.38a A 418
SRF; 3390 a A 107.0 6.11cC 207 11.50 b B 390
SRF, 3450 a A 105.0 6.89bB 238 11.12b B 384

5th CK 3900d C 100.0 6.73abAB 262 10.83 ¢ C 422
SRF; 4440abAB 114.0 7.06aA 313 11.91b B 529
SRF, 4350bcAB 112.0 6.40bB 278 10.39 c C 452
SRF; 4260 ¢ B 109.0 7.08aA 302 12.63a A 538
SRF, 4560 a A 117.0 6.57abAB 300 9.97dD 455
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