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Analysis on the Quality of Organic Fertilizers for Tobacco in Jiangxi
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Abstract: In order to provide theoretical basis for fertilizer selection, the quality of commonly used organic fertilizers in flue-cured
tobacco production in Jiangxi province was studied through determination of nutrient contents, contents of organic nutrients and
harmful components, The results showed that the water content of most of the commercial organic fertilizers exceeded the limit, and
the organic matter of more than half of the products was lower than the lower limit standard. Based on the analysis of water content,
organic matter, total nutrients, organic nutrients and other indicators of fertilizer quality, the quality of TT was the best, the quality of
SN and TD followed, and these three kinds of organic fertilizers were better than QS and JS. The contents of lead, cadmium, chromium,
arsenic and mercury in all tested organic fertilizers were within the limit range of NY 525-2002 in 2011.The principal component
analysis showed that the first principal component was the carbon and nitrogen factor, and the second principal component was the
phosphorus and potassium factor. The system cluster analysis showed similar results with the principal component analysis. The tested
14 samples were divided into 5 classes, including unfermented rape cake, fermented rape cake, and high, medium and low amino acid
content organic fertilizers. The correlation analysis showed that organic matter, crude fat, total sugar, total amino acid and total nitrogen
showd highly significant positive correlations between each other. The results showed that total amino acid content of the first principal
component was the most important and one of controllable indicators of the quality of organic fertilizers.
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Table 1 Type and location of the tested organic fertilizers
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Table 2 Conventional indexes and organic nutrient contents of different organic fertilizers
/% N/% P,0s/% K,0/% /% N(g-kg™") 1% /% /(g-100g™")
JS 26.0 1.44 1.96 1.98 5.38 155 0.14 0.71 1.93
JS 27.5 1.56 1.88 2.95 6.39 185 - 0.73 2.27
QS 43.4 1.55 231 3.33 7.19 168 - 0.30 1.47
QS 43.2 1.55 2.04 3.86 7.45 152 - 0.61 1.76
SN 17.3 2.08 2.12 2.94 7.14 379 0.89 1.38 4.56
SN 15.4 2.50 2.08 3.84 8.42 514 1.62 2.06 7.55
TD 41.3 2.17 3.34 4.37 9.88 245 0.82 0.60 2.48
D 39.0 1.85 4.58 3.42 9.85 261 1.05 0.82 2.06
TT 31.2 2.68 2.04 4.69 9.41 416 0.76 1.21 7.94
TT 279 3.26 1.91 3.17 8.34 495 2.11 1.95 10.25
CK1 9.7 5.75 1.42 1.31 8.48 753 8.20 9.25 28.19
CK2 52.3 3.08 1.08 0.57 4.73 345 3.57 1.23 16.20
CK3 10.0 5.60 1.60 1.20 8.40 758 8.80 6.84 28.18
CK4 22.0 4.16 2.56 2.02 8.74 450 1.06 2.06 12.2
3 4
Table 4 Content of heavy metals and other ingredients of the
2011 NY . o
organic fertilizers
525—2002
D Qs IS SN TT
Cl'/% 1.49 286 0.8 023 0.17
3 NY 525—2002 /(mg-kg™) 100 11.9 228 739 856 6.56
% /(mgkg™) 3 0.18 062 0.05 0.06 0.12
Table 3 The relative deviation of the quality indicators of /(mgkg™") 300 483 327 4.02 4.06 347
different organic fertilizers and the values of the industrial /(mgkg") 30 234 166 674 2.07 3.38
standard (NY 525-2002) fmg'kg™) 5 004 006 008 013 05
D Qs I8 SN T Mg ) 107~102 >1.11 >1.11 >1.11 >1.11 >1.11
1065  117.0 30.0 135 560 CH% 137 252 015 017 0.14
147.0 79.8 345 785 1353 /(mgkg™) 100 259 359 97 001 0.03
-18.3 -44.0 -48.3 26.3 38.7 /(mg-kg™) 3 0.14 0.64 0.06 0.03 0.04
/(mg-kg™) 300 3.7 339 356 387 232
950 1160 373 230395 /(mgkg™) 30 232 164 65 156 2.12
1463 863 398 1105 108.5 /(mg-kg™) 5 007 007 006 006 008
-13.0 -49.3 -383 71.3 65.0

Ag D 107~102 >1.11  >1.11 >1.11 >1.11 >1.11
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Table 5 Characteristic roots, contribution ratio,
¥1=0.4156X:-0.2303X2-0.3036X3+0.3949X4+ accumulative contribution rate of the sample related array
0.4180x5+0.4078xs+0.4302x7 1% 1%
Y2=0.1908x,+0.7638+0.4967x;+0.2883x4+0.1 ; o [ oo
109%5+0.1942%6+0.0187x7 3 0.491 7.01 96.35
4 0.138 1.97 98.32
1 Y1 X7 X5 5 0.061 0.88 99.20
6 0.052 0.74 99.94
X1 X6 X4 7 0.004 0.06 100.00
1
6
Table 6 Feature vector of the sample related array
Y1 Y2 Y3 Ya Ys Yo Y7
x(1) 0.4156 0.1908 0.0015 -0.4207 -0.2805 0.5765 -0.4504
x(2) -0.2303 0.7638 -0.5921 -0.0437 0.0154 -0.0323 0.0989
X(3) -0.3036 0.4967 0.7437 0.1442 0.1456 0.2548 0.0333
X(4) 0.3949 0.2883 0.2883 -0.4397 0.0216 -0.6957 -0.0057
x(5) 0.4180 0.1109 -0.0999 0.4296 0.6782 -0.0053 -0.3981
x(6) 0.4078 0.1942 0.0555 0.6364 -0.6032 -0.087 0.1286
X(7) 0.4302 0.0187 -0.0138 -0.1321 0.275 0.3319 0.7818
2.2.2 7 7 1 2
Table 7 Principle component score values of the organic
1 2 14 1 fertilizers
2 1 2
1 TT -0.7813 0.5305
IS -1.4317 -1.2958
5 8 1 CKl1 ™D -1.9103 12169
CK3 1 2 Qs -1.9214 -0.4181
SN -0.7295 -0.2466
TT 0.4057 0.0921
IS -1.5604 -0.9102
2 CK2 1 TD -2.0272 1.9693
QS -1.9488 -0.4460
2 SN -0.1856 0.4333
CK1 5.2355 0.4338
CK2 1.3280 -1.9794
3 CK4 TT TT SN SN CK3 4.8780 0.3787
CK4 0.6490 0.2417




2 33
95 2
| BT EE
2 BT
1.5
Lk 2.3
1 ‘
3 1 2 3 4 5
S B/ BERE T
3 5 2
9L
275
1 2.4
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Table 8 Nutrient contents and characteristics of various organic fertilizers
Ng'kg™h) 1% 1% /(g-100g™) N/% P,0s5/% K>0/%
1 755.50 a 8.50a 8.05a 28.19a 5.68a 1.51 be 1.26 be /
2 345.00 ¢ 3.57b 1.23b 16.20 b 3.08b 1.08 ¢ 0.57¢ /
3 450.80 b 1.29¢ 1.73b 850 ¢ 2.94b 2.14b 3.33ab /
4 253.00d 0.94 cd 0.71b 2.27d 2.01 be 396a 390a /
5 165.00 ¢ 0.04d 0.59b 1.86d 1.53¢ 2.05b 3.03 ab /
5%
T | 9
SN I Table 9 Correlation coefficients between different nutrient
sy E contents of the organic fertilizers
CE4
CE2
15 1 1 0.87** 0.88**  0.90%* 0.93** -0.36 -0.42
gg III ﬂi 0.87%% 1 0.94%  0.96%* 0.91%* -0.41 -0.65**
1511 0.88%*  0.94%* 1 0.91**  0.91** -0.38 -0.54%*
gg III 0.90%* 0.96*%* 0.91** 1 0.97** -0.51 -0.69%*
CEL — 0.93%%  0.91%* 0.91%* 097+ 1 -037 -0.59*
CE3
000 N 530 P 13 15 -0.36 -041  -0.38 -0.51 -0.37 1 0.51
2 -0.42  -0.65*%* -0.54* -0.69** -0.59* 0.51 1
Fig. 2 Distribution map of the organic fertilizer samples K 1% 5%
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