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Effects of cultivation methods and fertilization levels on soil moisture
and nutrients of Angelica sinensis
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Abstract: Using field experiment, we did the comparative analysis of three cultivation methods(full film double ridge
and furrow planting, full film single ridge planting and full film flat planting) with four fertilizer levels(0, 600, 750, 900
kg/hm* compound fertilizer) to investigate the effects of cultivation and fertilization on soil moisture and nutrient content
in the 0-40 cm soil layer and the yield of Angelica sinensis. The results showed except for the 0-20 cm soil layer during

the vigorous growth of the above-ground part of Angelica sinensis, the soil moisture content in the same layer of soil
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during the same period was the highest in the treatment of full film double ridge and furrow planting+fertilization 750
kg/hm®. The ammonium nitrogen mass fraction in the 0-40 cm soil layer was the highest in the two periods of Angelica
sinensis with full film double ridge and furrow planting+fertilization 750 kg/hm” The mass fractions of available
phosphorus and available potassium were the highest in the 0-40 cm soil layer with full film double ridge and furrow
planting+fertilization 900 kg/hm® during the two periods of Angelica sinensis. The yield of Angelica sinensis was the
highest under the treatment of full film double ridge and furrow planting+fertilization 750 kg/hm® The cultivation
methods significantly affected the soil water content in the soil layer 0-20 cm above the ground, the ammonium nitrogen
mass fraction in the soil layer >20-40 cm above the ground and the yield of Angelica sinensis. Fertilization had very
significant or significant effect on soil nutrients of Angelica sinensis in two periods. Cultivation methods and film
mulching greatly affected the yield of Angelica sinensis. Full film double ridge and furrow planting+fertilization 750
kg/hm? could effectively increase the soil moisture content of 0-40 cm, promote nutrient absorption and improve the yield
of Angelica sinensis. We found that the cultivation mode of full film double ridge and furrow planting+fertilization 750
kg/hm? can be popularized in the Angelica sinensis thoroughbred production area of Gansu Province.

Keywords: Angelica sinensis; full film double ridge and furrow planting; full film single ridge planting; full film flat

planting; compound fertilizer; soil moisture content; soil nutrients
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Table 1 Analysis of water content and variance of Angelica sinensis planting soil under different cultivation methods and

fertilization treatments

%

0~20 cm >20~40 cm 0~20 cm >20~40 cm

FM-CK (16.50+0.92)bc 14.78+0.01 (8.82+0.03)b (9.94+0.01)b
FM-L (16.32+0.98)c 15.00+0.01 (9.94+0.03)ab (10.11+0.00)b
FM-M (16.18+0.00)c 15.44+0.01 (10.10+0.01)ab (10.30+0.00)b
FM-H (17.37+1.10)abe 15.32+0.01 (9.99+0.01)ab (10.19+£0.01)b
FS—CK (17.62+0.01)abc 15.57+0.03 (10.13+0.01)ab (10.25£0.01)b
FS-L (18.44+0.01)abc 16.33+£0.20 (10.20+0.01)ab (11.01£0.01)ab
FS-M (18.88+0.01)abc 16.10+0.01 (10.44+0.00)ab (11.12+0.01)ab
FS-H (18.07+0.02)abc 14.79+0.03 (10.36+0.00)ab (10.59+0.02)b
FF-CK (17.19£0.02)abc 16.64+0.03 (10.94+0.02)ab (11.39+0.01)ab
FF-L (17.41£0.01)abc 16.84+0.01 (11.21+0.02)ab (11.97+0.01)ab
FF-M (19.17+0.01)ab 17.54+0.01 (13.35+0.01)a (14.02+0.02)a
FF-H (19.32+0.02)a 17.28+0.01 (11.84+0.02)ab (12.03+0.02)ab

dk * *

>
0.05 w7 ok 0.05 0.01
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(14.78%) 18.67% FM-CK 0~20cm  >20~40 cm
0~40 cm FF-M 0~20cm >20~40 cm FF-M
0~20cm  >20~40 cm 6.66 6.47 481
13.35%  14.02% FM-CK 3.80 mg/kg FM-CK
(8.82%  9.94%) 51.36% 41.05% 67.34% 127.02% 71.17% 112.29%
(P<0.05) (P<0.05)
2 0~40 cm 750 kg/hm*(M)
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FS_H FF-M
FF FS FM FF-CK
FF-L
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0~20 cm (P<0.01)
0~40 cm
0~20 cm (P<0.05)
(P<0.05)
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(P<0.01) 0~40 cm
>20~40 cm
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Table 2 Analysis of ammonia-nitrogen mass fraction and variance of Angelica sinensis planting soil under different cultivation

methods and fertilization treatments

mg/kg

0~20 cm

>20~40 cm

0~20 cm >20~40 cm
FM-CK (3.98+0.39)d (2.85£0.22)d
FM-L (4.37£0.32)cd (3.72+0.12)cd
FM-M (5.97£0.30)ab (4.18+0.25)cd
FM-H (5.24+0.31)bc (3.79£0.27)cd
FS-CK (4.32£0.28)cd (3.05+0.38)d
FS-L (4.12+0.55)cd (3.20+0.87)d
FS-M (5.28+0.83)bc (4.95+0.80)bc
FS-H (5.20+0.44)bc (3.97+0.59)cd
FF-CK (5.07£0.64)bcd (3.58+0.34)cd
FF-L (4.94+0.44)bed (3.56£0.07)cd
FF-M (6.66£0.57)a (6.47£0.44)a
FF-H (5.83£0.56)ab (5.75+0.80)ab
* *%
*% *%
><

(2.81£0.26)d
(3.3620.06)cd

(1.79+0.49)d
(3.362£0.37)ab

(4.36+0.02)ab (3.68+0.22)ab
(4.35+0.09)ab (3.66+0.07)ab
(3.47+0.09)cd (2.72+0.26)be
(3.55+0.10)c (3.17+0.09)abc
(4.64+0.40)ab (3.34+0.39)ab
(4.46+0.31)ab (3.1240.31)abc

(3.59+0.20)c
(3.620.09)c
(4.81+0.81)a
(4.010.37)be

(2.30+1.06)cd
(2.38+0.28)cd
(3.800.05)a

(3.38+0.20)ab

Hox

0.05

0.01
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Table 3 Analysis of the available phosphorus mass fraction and variance of Angelica sinensis planting soil under different cultivation

methods and fertilization treatments mg/kg
0~20 cm >20~40 cm 0~20 cm >20~40 cm

FM-CK (32.49+25.76)b (19.28+1.22)d (40.52+1.26)d (25.91x12.35)b
FM-L (33.54+13.68)b (24.99+6.91)cd (54.36+1.98)c (27.05+3.62)bb
FM-M (38.89+7.44)ab (28.95+3.18)cd (60.50+0.87)b (30.41+12.15)b
FM-H (49.56+11.04)ab (48.22+9.78)abc (66.72+0.83)a (40.91+3.66)b
FS-CK (32.69£15.64)b (24.58+10.15)cd (41.50+1.01)d (30.58+13.60)b
FS-L (46.62+19.92)ab (31.98+3.22)bed (54.64+0.93)c (30.91+11.88)bb
FS-M (55.27£10.39)ab (37.34+6.35)abcd (60.56+0.43)b (39.94+13.98)b
FS-H (64.81+3.82)ab (52.28+6.09)ab (66.78+0.55)a (45.32+1.75)ab
FF-CK (33.54+13.75)b (24.65+7.94)cd (42.13+0.82)d (30.98+0.71)b
FF-L (53.82+15.65)ab (33.64+11.90)abed (55.23£0.64)c (40.77+8.98)b
FF-M (63.70+4.89)ab (42.22+7.00)abed (61.26+0.50)b (41.36+7.10)b
FF-H (67.28+3.16)a (56.05+13.33)a (67.02+0.58)a (61.88+3.87)a

* *

* k3 k3k *

>

Table 4 Analysis of available potassium mass fraction and variance of Angelica sinensis planting soil under different cultivation

0.05

G ek 0.05
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methods and fertilization treatments

mg/kg

0~20 cm

>20~40 cm

0~20 cm

>20~40 cm

FM-CK
FM-L
FM-M
FM-H
FS-CK
FS-L
FS-M
FS-H
FF-CK
FF-L
FF-M
FF-H

(162.50+25.70)c
(190.22433.08)abc
(215.28+19.37)abc
(234.70+£56.64)ab
(170.52+8.38)bc
(206.53+9.77)abc
(234.87+19.13)abc
(246.32+36.08)a
(184.35+34.06)abc
(208.38+21.00)abc
(240.10£17.09)b
(249.88+53.69)a

(87.02+4.15)b
(95.1518.07)b
(95.72+18.47)b
(102.42+13.73)ab
(93.48+9.44)b
(106.53+11.66)ab
(113.92£18.41)ab
(118.47+4.61)ab
(99.55+1.39)ab
(111.75%2.12)ab
(116.4019.25)ab
(128.17£17.99)a

*

*

(165.6234.07)be
(171.8230.53)be
(185.57+53.80)be
(204.72423.19)abc
(156.79+21.45)b
(177.24+27.49)bc
(186.55+19.90)be
(251.92+3.59)a
(184.5812.88)bc

(91.58+5.51)c
(106.537.26)be
(137.12453.54)abc
(141.58+29.69)abc
(102.9753.54)be
(119.40£14.32)be
(150.37+8.72)abc
(161.73+16.35)abc
(105.23£19.09)be

(220.13+25.20)be (150.30+8.72)be
(224.26+6.79)ab (160.07+15.59)abc
(259.30+35.38)a (216.60+60.39)a

*

ok

*

ok

G ok 0.05

0.01
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Table 5 Yield and variance analysis of Angelica sinensis under
different cultivation methods and fertilization treatment
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