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Abstract: A reasonable and efficient rotation sequences were established to solve the problem of replanting
obstacles caused by continuous cropping of crops via determining the level of soil nutrient immobilization and
residue under annually fallowing and seasonally planting different crops. The nutrients contents of 0—20 cm
black flax soil under fallowing, and planting spring wheat, potato, Mongolian astragalus and Angelica sinen-
sis were investigated. The field trial was followed by the single-factor randomized block design in Zhanpo
village, Lianfeng town, Weiyuan, Gansu in 2018 and soils were sampled by “S” shape. The results showed
that the contents of organic matter, total nitrogen, available phosphorus, available potassium, total anion
and anion, Mg*t, SO, and Cl™ in 0— 20 cm soil layer respectively were increased for annually fallowing and
seasonally planting Mongolian astragalus. however, the contents of organic matter, total nitrogen, available
phosphorus, available potassium, total amount of ions and ions, Mg*", SO, and Cl" in 0—20 cm soil layer
were decreased for annually planting Angelica sinensis. The variance analysis showed that the contents of
organic matter, total nitrogen, available phosphorus, available potassium, total anion, Mg"", SO,* and
Cl™ in 0—20 cm soil layer were significantly higher for annually fallowing and seasonally planting Mongolian

astragalus than those for seasonally planting Angelica sinensis. The principal component regression analysis
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showed that the soil fertility composite index scores respectively were up to 0.98 and 0.56 for annually fallo-

wing and seasonally planting Mongolian astragalus, while the soil fertility composite index score was down to

0.07 for seasonally planting Angelica sinensis. This demonstrated that annually fallowing was a simple and

effective method for combination of land utilization and maintenance in black flax soil, while seasonally

planting Mongolian astragalus was an effective rotation sequence to improve soil fertility in black flax soil.
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(A JF,0—20 cm JZR M AP & &0 LL>
MA>SW>ST>AS. Ak# 1 &5 0—20 cm B2+
BAPLT & &N 2045 g/kg A 1 XM IH)E 0—20
em FREHEAHLT S EHN 17.94 g/kg;0—20 cm JZ
WAL R S LL>MA>ST>SW>>AS, {/fk#f 1
ZFJ5 0—20 cm JZR L E F N 1.43 g/kg. FiHfE
1 M5 0—20 cm B LA &N 1.19 g/
kg;0—20 cm EIRELE LB HFEH LL>MA>
SW>AS>ST,. K#F 1 MMM 1 FHER 0—20
em FIR EHEABEE RN 0.91 g/ke, M 1 5
AT 0—20 cm JEIR BB E RAUN 0.87 g/kg;
0—20 cm JZR MW T IELHE EH LL>MA>SW>
AS>STA#E 1 )5 0—20 cm B HIELH S &
9 23.03 g/kg Pl 1 ZEHBAEF 0—20 ecm FR L
HeAPp i it 22.37 g/kg. 2T RMLKHE 1 £
(L AR 1 5 EMA G 0—20 em ZIR+
AU R AR R RS TR 1 R E ST
AL 1 Z 4T (AS)JF 0—20 em J2 WK T4 HLT
HAeREGE(P<<0.05), MARHF 1 F=(LL) (Ml 1 %
S E (MA) ST (AS)  FE/NE (SW) , B4
(STYJF 0—20 cm EIR L HFELBEMEH T EHERAN
WF(P>0.05),
2.1.2 HR#tFefHEEDL N LERAF L ZTOH A
M 2 AL ARHE 1 (L) SRk 1 52 8

(MA) . F /N (SW) BB (ST A IH (AS) )5 .
0—20 cm JZX HIEHMA ST A MA>LL>ST>
SW=AS,f#f 1 F5HE KK 0—20 cm FIK L%
WA A T E N 81.30 mg/kg, FiAl 1 Z24/NE F1FRAE
1ZEYEHF 0—20 cm ER EHHAA T HBI N
66.50 mg/kg; 0 — 20 cm JZ2 K L HEE B S E N
LL>MA>SW>ST>AS.K#F 1 FRIFHE 1 5
B SE 0—20 om J2 IR 38 R08E & 143 51 26.10,
24.47 mg/kg FiE 1 = HIHJ5 0—20 cm JZ IR T %
W&/ 20.90 mg/kg; 0— 20 cm J2 IR + 58 HORCER B
o LL>MA>SW>AS>ST,. fk# 1 &5 0—20 cm
SRR R Al 187.00 mg/ kg, FiE 1 2 Hh4 2
J& 0—20 cm JZ2IR H-HEH B & R 153.00 mg/kg, J7
2203 MR RHE 1 (L) J5 0—20 em J2 IR +3E# 3L
BERE A S BB E S T 1 F2H/NE W) . 5
AE(STOHEIT(AS G 0—20 cm JZ W 4 3 8 2% B
IR A i (P <C0.05) R 1 22 52 41y 3 % (MA)
J5 0—20 cm JZ IR 4 58 S AR 3R A0 A A
R S TR 1 24 HASJF 0—20 em ZR +

S SR O RO S R (P <C0.05)
F1 KBFIFMEEDS 0—20 cm T ELEFHREF

EERTEE Hfi.g/kg

b3 H LB 24 e Ex]

LL 20454101 143£010a 09140028  23.03%1.04a

MA  19.3140.79ab  133£0.08b  0.91£0.05a  22.93+0.25a

SW  10.09£0.32ab  1.224£0.05be  0.89+0.03a  22.87%0.29a

ST 18.85+0.80b  1.2540.05bc  0.87£0.03a  22.3740.29a

AS  17.94+0.22b  119£0.0lc  0.89£0.06a  22.70+1.32
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FHREFE R P<<0.05 9 BE KT, TR,

K2 HKHANMHEEYROO20m TETEERLZFIESE

Hfr me/kg
Aib 3 AT A AL B AT
LL  70.82£0.23ab 26.10+0.82a 1874+0.01a
MA  81.30%£12.82a  24.47+1.22ab 17748.66b
SW 66.5043.70b 23.9340.90bc 1614+3.21c
ST 70.2047.40ab 22.5740.99cd 15342.65¢
AS 66.5040.01b 20.9040.30d 16044.04c
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LL 0.87+0.0015a 12.17+0.4163a
MA 0.82+0.0135b 12.07+0.2517a
SW 0.75+0.0095¢ 11.90+0.3464a
ST 0.75+£0.0160c¢ 12.03+0.3055a
AS 0.67+0.0283d 11.90+0.3464a
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i1 5 HER 0—20 cm JZ2 R H 8 Mg® ™ & & 5
BEMTARBE 1 (L) JF 0—20 cm 2K 1 Mg**
T AR E R T 1 ESRE ST MM 1
ZYFASF 0—20 ecm FR L1 Mg™ Fm(P<
0.05), WA 1 251 # KK (MA)J5 0—20 cm JEIK
+4 K™ Na™ .Ca®" S5 1 ZLL) Fifg 1 =
FINE(SW) DA E ST MY IH(AS)JF 0—20 cm
FEW At Ca¥ KT Ml Na" 2R AR FE P>
0.05), PRHF 1 FREAIAE 1 =58k B BT i A 13
I 0—20 em 2R+ Mg?™ (K™ Hl Na™ & &, Fp il 1
TR IR 1 R E A 1 I3y
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4 AHIMEEDFEO—20cm tEHNITEREFESE Eng/kg
Ab B Ca®" Mg®" K" Na™
LL 0.1467+0.0021a 0.030040.0010a 0.0154-0.0017a 0.0273+0.0035a
MA 0.14334-0.0153a 0.024040.0030b 0.014-0.0017ab 0.02474-0.0003ab
SW 0.1400£0.001a 0.0147-+0.0006¢cd 0.012-+0.0017ab 0.0240+0.002ab
ST 0.1400+0.002a 0.0163=40.0006¢ 0.0104-0.0001b 0.0220-+0.0026b
AS 0.136740.0031a 0.01234-0.0006d 0.012-0.0035ab 0.022340.0015b

2.2.3 H#FFHHAELNLERE T A EHYW
25 nl AL ARBE(LID 1 5 RAE 1 520 8 i
(MA) VB IH (AS) (F/NFE (SW) R4 2 (ST) )5,
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ST>AS. #iE 1 5 EMA) G 0—20 ecm JZ2IR +
e HCO,  &ith 0.33 g/ kg BEERMEIGIN T 3.71% ; #
11 225 0—20 em JZ IR £ HCO, ™ &4 0.31

g/ kg BIHERE IR > T 1.36%;0—20 em JZ2IR +4E C1°
N LL>MA>SW>ST>AS, K8 1 Z)5 0—20
cm BRI CL 87 0.05 g/kg, WIHRAEIEIN T
3.95% Bl 1 X4 H)5 0—20 em ZW L5 CI &
N 0.04 g/kg BIERE IR D T 25.78%;0—20 cm
JZIR 3 SO &8 LL>MA>ST>SW > AS,
WHEL 5 0—20 cm 2R 5 SO,° &K 0.29
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g/kg B EERIE RN T 17.55 % R 1 =4 1H)5 0—
20 cm FIR T SO &M 0.14 g/kg, B ILAH
WD T ALL2200 . T ESFIRVLAME 1 (L E
0—20 cm EWR 3 CI M SO, & & W F 5 T
1 ZZHE E(MA) F/NESW)  BE ST Y
IH(AS)0—20 cm JZWR 4 ClI” 1 SO, F (P <
0.05) , Fl 1 ZZHFHE(MA)JF 0—20 cm ZK +
BClU M SO bR Es TN F58%
(STOFIFIME 1 ZEH T (AS) 5 0—20 em J2 R 4%
Cl 1 SO,2 &8 (P<C0.05) , fl 1 ZH/NE (SW)
J5 0—20 cm ER A ClI SO, SREEEET
FiAE 1 ZZ 419 (AS) 5 0—20 em E W HHE CLF
SO,* F(P<<0.05) HARHBF 1 R (LL) FiAE 1 F5 7
HEE(MA) F/NE (SW) BB (ST A IH (AS) 5
0—20 em JZ2IR 13 HCO, Fz MR AR E (P>
0.05), FHIRBE 1 LM 1 TS5 HEEMAE
A FIF RN 0—20 em 2R EHEM CL A SO, * &
MR 1 LD FIRRE 1 =587 8 K (MA) (&
INFE(SW) A (ST FIYS T (ASH A 0—20 em JZ
K3 HCO, oA W&,
2.3 REFAMEEDE TEEANERS TS
HE6STTH,0—20 cm ERTEFZE S FEHNF

PC, A ML &5 R 7 B Ca®t  Mg™ |
Na™ Fl SO, 4B YIRFFAE(E A 12.41, 8 ff A+
0.94 DL b, 5 22 5Tk R N 77.57%:0—20 em JEIR +
B EW T PCo B2 28 M KT 4100, ¥ 46 FF
fEAEN 153, 8 A 72 0.50 DL b,y 25k F N
9.53%;0—20 cm JZIR 1 F I F W F PC, h LG
T EZMTEERE N 95.72% ., kBF 1 T (LL) . F
1 5N B (MA) /N (SW) £ E (ST) Al
BIFHAS) G 0—20 cm JZ IR 4 HE 750 48 bR FRAF 1) &2
HLEATEMFEEC N LL>MA>SW >ST > AS, {k#
1 RAFIAE 1 50 B ML G I 8 80k 0.98 Ml
0.56, FiAE 1 2= 4 IT 25 &I F8 50K 0.07. fRBE
1 202 R LI T R 45 6 0 a8 A 20 1k Fil 1 2
5y R P A P PR - MR O )l B .

5 KBNMEEDE—20mtELEAEFEE
A7 g/ ke

SO,%

0.2000£0.002¢

b 5 HCO; ™ Cl

SW 0.3167£0.0092a  0.0473£0.0015b
MA 0.3273+0.0092a  0.0473£0.0015b
ST 0.314740.0142a  0.041740.0015¢
AS 0.3113+0.0244a  0.0357£0.0009d
LL 0.3173+0.0081a  0.0500£0.0010a

0.240040.010b
0.208040.001c
0.144040.002d
0.288040.002a

R6 RBMMEEDEO0—20cm 1 ETERNESITNIEY
S : Iﬁiﬁﬁv‘\)ﬂ?%ﬁﬁi a : o %%?&%& : :
PCA, PCA, PCA; LL MA SW ST AS
AL 0.94 0.20 0.25 0.07 0.07 0.04 0.03 0.02 0
2% TN 0.96 0.16 0.11 0.07 0.07 0.04 0.01 0.02 0
4T TP 0.81 0.57 0.05 0.06 0.06 0.06 0.03 0 0.03
4240 TK 0.76 0.63 0 0.06 0.06 0.05 0.04 0 0.03
Wi A AN 0.55 0.17 0.81 0.04 0.04 0.01 0 0.01 0
A AP 0.95 0.10 0.12 0.07 0.07 0.05 0.04 0.02 0
R AK 0.95 0.26 0.01 0.07 0.07 0.05 0.02 0 0.01
B R TI 0.97 0.22 0.10 0.07 0.07 0.05 0.03 0.03 0
FH 2 7040 it 0.84 0.41 0.03 0.06 0.06 0.04 0 0.03 0
(TR 0.98 0.18 0.07 0.07 0.07 0 0 0 0
BEros 0.97 0.12 0.01 0.07 0.07 0.03 0 0.03 0
T a 0.87 0.47 0.05 0.06 0.06 0 0 0 0
e o e 0.95 0.21 0.23 0.07 0.07 0 0 0 0
TRIR A AR i 0.63 0.04 0.74 0.05 0.02 0.05 0.02 0 0
ABTEE 0.87 0.12 0.04 0.06 0.06 0.06 0.06 0 0
TR A = 0.95 0.30 0.09 0.07 0.07 0.05 0.03 0.03 0
FRMBFIEFAEAE 12,41 1.53 1.38
TR T 2 TTERE 77.57 9.53 8.61
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