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Effects of different crop stubbles on nutrients absorption characteristics,
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Abstract: The five crop stubbles (T, : Pisum sativum-Triticum aestivum-Angelica sinensis, T,: Pisum sativum-
Astragalus mongholicus-Angelica sinensis, Ty : Pisum sativum-Solanum tuberosum-Angelica sinensis, T, : Pisum sati-
vum-fallow-Angelica sinensis, and CK: Pisum sativum-Angelica sinensis-Angelica sinensis) were set up in Zhanpo
Village, Lianpeng Town, Weiyuan County, Gansu Province from 2017 and to 2019 in order to establish an efficient
and economical production mode for Angelica sinensis. The content of root, leaf nutrients, extractive, ferulic acid

and yield under five crop stubbles were determined after harvest in autumn. The weight value of each indicator was
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determined by principal component analysis, and the comprehensive evaluation index of five crop stubbles was de-
termined by comprehensive factor analysis. The results showed that T, stubble promoted absorption and
accumulation of nitrogen, phosphorus and potassium in root and leaf, and nitrogen, phosphorus, and potassium in
root. Under T, stubble were significantly increased by 29.98%, 32.96% and 24.29% respectively, compared with
CK (P<0.05). The nitrogen, phosphorus, and potassium in leave under T, stubble were significantly increased by
37.72% , 42.08% and 64.63% respectively, compared with CK (P<0.05). The yield of Angelica sinensis, the con-
tent of ferulic acid and extractive in root under T, stubble were significantly increased by 19.44%, 17.37% and
9.54% respectively, compared with CK (P<0.05). The comprehensive evaluation index sorted as T2(0.74) >T,
(0.51)>T1 (0.48)>CK (0.29)>T3 (0.25). In conclusion, T, stubble ( Pisum sativum-Astragalus mongholicus-

Angelica sinensis) was a suitable model for efficient and economic production of Angelica sinensis in chilling and hu-

mid region of high-elevation area.
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case letter is significance of difference at P<0.05 level.
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Table 1  Effects of different crop stubbles on yield index of Angelica sinensis
. eyl g ey 1o A e o fof T i R
ek opne ek e oo an T "
- (>2 mm) ) P i EKE The dry B
s Main root Reed head Reed head Single root . . o .
. . Lateral root . Yield Fresh weight weightin Single root
Treatment length diameter diameter fresh weight 2 .
/ , p number y /(kg - hm™)  water content leaves weight/g
om mm om (>2 mm) & in root/ % /(kg - hm™)
T, 23.45+2.25a  19.84+4.80ab  3.15+0.24b 10.00+4.29a  45.82+2.93ab 2471+50ab 65.37+0.39b  934.85+13.31bc  14.21+0.27b
T, 24424599  21.32+1.28a  3.38+0.66ab  6.00x4.17ab 48.02+1.99a 2722+196a 64.76+0.56b  1074.15+23.45a  15.24+0.20a
T, 22.98+6.68a  18.56+3.26ab  3.07+0.27b 6.00£1.63ab  42.90+4.92bc  2301+147b 64.49+1.23b  913.05+25.58¢ 14.37+0.34b
T, 20.38+5.93a  20.01£0.99ab  3.82+0.40a 4.00£2.37b  43.79+1.69bc  2418+158b 70.74+1.29a  964.45+13.08b 14.49+0.19b
CK 23.98+6.28a  16.95+4.57b 3.15+0.82b 7.00+4.76ab  42.18+1.66¢ 2279+112b 60.20+0.17¢ ~ 871.80+25.10d 14.18+0.32h

1/ NEFRE R P<0.05 AKF25 5 B3,

Note: The lowercase letters indicate significance of difference at P<0.05 level.
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Table 2 Component matrix and weight table of the nutrient indexes, yield and

quality indexes of Angelica sinensis under different crop stubbles

I H F A THERSE Principal component analysis matrix &R

[tem 1 2 3 4 5 6 Weight value
4% & &t Total nitrogen content in leaves 0.1470  0.0105 0.0291 0.0253 0.0107 0.0190 0.0447
I 42 & & Total phosphorus content in leaves 0.1676  0.0030 0.0078 0.0082 0.0033 0.0077 0.0365
I 447 & Total potassium content in leaves 0.2170  0.0001 0.0035 0.0011 0.0038 0.0044 0.0425
A & Total nitrogen content in roots 0.1770  0.0197 0.0098 0.0243 0.0095 0.0037 0.0451
M4 & Total phosphorus content in roots 0.2006  0.0044 0.0056 0.0005 0.0140 0.0029 0.0421
H 4241 £ B Total potassium content in roots 0.3064 0.0236 0.0103 0.0334 0.0035 0.0021 0.0701
MR Z Wi Polysaccharide content in roots 0.0772  0.0554 0.0268 0.0065 0.0279 0.0019 0.0362
HR1Z H ¥ & & Extract content in roots 0.1602 0.0031 0.0082 0.0153 0.0070 0.0014 0.0361
HAFERAR % i Ferulic acid content in roots 0.0454  0.0449 0.0044 0.0004 0.0014 0.0010 0.0180
743k EH%E Reed head diameter 0.0616 0.0456 0.0127 0.0130 0.0204 0.0008 0.0285
PR T Single root weight 0.2026  0.0174 0.0088 0.0017 0.0004 0.0005 0.0428
MFR%L (>2mm) Lateral root number 0.1680 0.0284 0.0681 0.0227 0.0176  0.0003 0.0564
F ALK Main root length 0.2485 0.0808 0.0095 0.0388 0.0091  0.0002 0.0715
Fi3k K Reed head length 0.1929 0.0268 0.0554 0.0178 0.0132  0.0001 0.0566
FAARff ST it Single root fresh weight 0.1162 0.0088 0.0126 0.0058 0.0191  0.0000 0.0300
7o Yield 0.1717 0.0138 0.0249 0.0144 0.0123  0.0000 0.0438
MR B 5 7K B Fresh weight water content in roots 0.2590 0.0049 0.0012 0.0256 0.0134  0.0000 0.0562
I+ i The dry weight in leaves 0.0709  0.0095 0.0077 0.0142 0.0119 0.0000 0.0211
2 Cd ¥ & The content of cadmium in roots 0.0206 0.1175 0.0453 0.0018 0.0109 0.0000 0.0362
HR Cr & & The content of chromium in roots 0.1679 0.0466 0.0065 0.0208 0.0219 0.0000 0.0487
2 Pb 12 The content of plumbum in roots 0.0790 0.1421  0.0081 0.0061 0.0173  0.0000 0.0467
R As % The content of arsenic in roots 0.1526  0.0234 0.0249 0.0467 0.0150 0.0000 0.0485
R Hg % The content of mercury in roots 0.0642 0.0868 0.0571 0.0145 0.0031 0.0000 0.0417
WILRFFAEE Initial Eigenvalues 9.4412  3.8296 2.2094 1.8283 1.4502 1.0624
F 4T )7 22 TR Principal component variance contribution rate/%  41.0487 16.6505 9.6063  7.9493  6.3052 4.6193
E R B R
ifniujli‘flt:niji[lflion rate of principal components/% 41,0487 57.6992 67.3055 75.2549 81.5600 86.1794

*3 AREOMNHAFSEREER. GRIEGEBREFROSSEREHRERES X
Table 3 Comprehensive index and ranking score of the nutrient indexes, yield
and quality indexes of Angelica sinensis under different crop stubbles

i H FEH Index

Ttem T, T, T, T, CK
4% & fit Total nitrogen content in leaves 0.0079 0.0390 0.0000 0.0447 0.0139
I 4% 2 Total phosphorus content in leaves 0.0089 0.0308 0.0037 0.0365 0.0000
I 4415 it Total potassium content in leaves 0.0253 0.0425 0.0000 0.0097 0.0003
HR 4% & Total nitrogen content in roots 0.0090 0.0336 0.0000 0.0451 0.0072
H 4B 1 Total phosphorus content in roots 0.0156 0.0265 0.0047 0.0421 0.0000
44 & 1 Total potassium content in roots 0.0468 0.0701 0.0000 0.0099 0.0477
ML W Polysaccharide content in roots 0.0134 0.0362 0.0076 0.0135 0.0000
HRIZ W) i Extract content in roots 0.0232 0.0361 0.0039 0.0141 0.0000
MBI ZRRL 5 1 Ferulic acid content in roots 0.0054 0.0180 0.0015 0.0141 0.0000
773K HAE Reed head diameter 0.0188 0.0285 0.0105 0.0199 0.0000
BT Single root weight 0.0267 0.0428 0.0053 0.0118 0.0000
MIFL%L(>2 mm) Lateral root number 0.0564 0.0152 0.0209 0.0000 0.0233
F MK Main root length 0.0545 0.0715 0.0460 0.0000 0.0638
73+ Reed head length 0.0052 0.0238 0.0000 0.0566 0.0054
AL T Single root fresh weight 0.0166 0.0235 0.0089 0.0300 0.0000
7o Yield 0.0190 0.0438 0.0022 0.0137 0.0000
MR £ J57 75 7K & Fresh weight water content in roots 0.0276 0.0244 0.0229 0.0562 0.0000
I J§i i The dry weight in leaves 0.0066 0.0211 0.0043 0.0097 0.0000
# Cd % The content of cadmium in roots 0.0061 0.0362 0.0287 0.0202 0.0000
M Cr & & The content of chromium in roots 0.0000 0.0147 0.0430 0.0286 0.0487
#R Pb %1 The content of plumbum in roots 0.0467 0.0143 0.0000 0.0153 0.0342
R As % The content of arsenic in roots 0.0439 0.0485 0.0317 0.0200 0.0000
#i Hg ¥ &t The content of t mercury in roots 0.0006 0.0009 0.0018 0.0000 0.0417
LEAHEHL Comprehensive index 0.4839 0.7420 0.2475 0.5117 0.2862
A HEF Comprehensive ranking 3 1 5 2 4
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