%530 B 6 14 K RS Vol.30, No.6
2023 4F 12 A Research of Soil and Water Conservation Dec., 2023

DOI:10.13869/j.cnki.rswe.2023.06.013.

SRV S /N e, A PRBE B A DX A A SE5R  (¥ 5 i (] K A PRFIF 5. 2023.,30(6) £ 143-150, 159,

Song Shujun, Cui Xiaoru, Chen Xiong. et al. Effects of Fallow on Soil Nutrients in the Dryland Farming Area of Central Gansu[J]. Research of
Soil and Water Conservation,2023,30(6) :143-150,159.

PR3 B B B X A B T 5 4 B =2 i

ﬁlfxé by E \ﬂﬂ M: 7LE4 Filj/\/ °y 7% ;1%1’ t%%ﬁ*g
QLA E R 2B PG AR A IR B B IR I 5T BE I V% P9 Bl AT S R 52 0, 25 JH 7300005 2. F0 B B2 g K2
L5 1000495 3. H A A B AR s, 2 M 7300005 4.8 P67 2EE KA F AR e, HFF &9 743000)

7 OE LA ITPAS AOBE R R B A 3 3% 43 0 52 e B ORI AR = R L O DX A B Y A P A R4 R
FH 0T i 42 (R 2 AR R . (o7 8 AR Th SR IR R WSS 4T 4, 3k T 20172019 4R 25 3 a B9 RHHA 56 £ 4R L &
B3 HLT (SOM) .25 (CTN) A5 300 (AP) JHUET (AKD) pH (B RIS 30 PR 45 56 7 A+ 5 32 40 F8 4%, 4T L 3 P Fif
AR ASE 2 S it 1T J5 49 3% 40 I 2 AR A 0 DA R R B S AR AR IR (%0 2 Bk SR SR H RN ER.
(4558 T SARBERTA RN SR 40 L ARBE 3 a J5 . SOM, TN Fil AK F i 344 S a5, B i AR R oy 19.5%6,23.0%,9.2%
HoBr AK 4h,SOM Al TN & s ARSI S 94 .35 2 55 (p<C0.05) ; AP, pH {H FN A2 # P 45 L BE 1 i IR (p<<0.05)
R R AR K R 21.8%6,1.0%,36.5%,39.6 % . (2) SARMRHEST IRAH H . SOM, TN 1 AK 55 143 W 2 & T3 R X 3.5 %
11.0% +8.5 % » AP FNAZ Bt 45 5 349 Fe 3o B AR, i TN A et 45 i & A B35 2 57 (p<<0.05) . (3) AP A fk%
R A B R B E X RO R (p<<0.001) ,SOML TN, AK , pH {4 25 58 57748 fb % 5 Rl & 5 2 0] 4 5 3% 10 97 40 ¢
LR PRI FR (p<<0.01) , BBt 498 56 it 3% 23 1) 38 o AR e 1L 3% 43 45 A 1) 52 i B3 A1 T 52 4 M 485 466 1 3 OC R K i
F. (D K¥F 3 aJ5 SOM, TN, AK #l AP Z 813 2 B IE M KR (r>>0.38, p<0.05) ; pH {H B 5 3¢ #5514 AH 3¢
PER %, 5 HAD LR R R B E A LR (p<T0.01) , FLARHE X b ¥R 1 338 52 20 48 45 (0 A0 M2 He X FRIX 75 .
L2536 12R FH P il 26 JIE g AR B ASE =X, T fofF Bl o 52 o X i %ﬁ%ﬁ#ié&ﬁ?ﬂ’a%ﬁ H X 2 i 37 40 B AR 0 - AR

B, B3 a RBHITER T B8 — F oK — D80 B A0 M ROt i 7 $2 T 08 B 45 /0, 28 W 7 450 0 1) ik 1) RUBE P9 AR 0 o &=
B RAERAS AR

KR AP RE L, LESR B B BRI

FE S %S :S156; S158.3 X ARIZAD : A XEHS:1005-3409(2023)06-0143-08

Effects of Fallow on Soil Nutrients in the Dryland

Farming Area of Central Gansu

Song Shujun'?, Cui Xiaoru®, Chen Xiong', Chen Qixian’, Yang Rong', You Yanrong®

(1.Linze Inland River Basin Research Station, Northwest Institute of Eco-Environment and Resources ,

Chinese Academy of Sciencess Lanzhou 730000, China; 2.University of Chinese Academy of Sciences s
Beijing 100049, Chinas 3.Gansu General Station of Agrotechnology Extension s Lanzhou 730000, China s

4. An'ding District Center of Agricultural Technology Extension in Dingzi City, Dingxi, Gansu 743000, China)

Abstract ;[ Objective] The aims of this study are to evaluate the effects of fallow on soil nutrients in farm-
land, clarify the suitability of fallow patterns, and provide a scientific basis for developing appropriate land
management measures and improving the quality of soils in this area. [ Methods] Based on the fallow trial

data of three consecutive years from 2017 to 2019, seven soil nutrient indexes, including soil organic matter
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(SOM), total nitrogen (TN), available phosphorus (AP), available potassium (AK), pH value, exchange-
able calcium and exchangeable magnesium, were selected to compare the changes in soil nutrients before and
after the implementation of the fallow mode of green manure cultivation and the differences in soil nutrients
between fallow and non-fallow controls (potato-corn-potato rotation) by using farmland in the dryland farm-
ing area of central Gansu as the research object. [ Results] (1) Compared with the basic nutrients before
fallow, the contents of SOM, TN and AK showed the increasing trend after three years of fallow, increasing
by 19.5%, 23.0% and 9.2%, respectively, in which there were significant differences (»<C0.05) in the con-
tents of SOM and TN before and after fallow, except for AK; AP, pH value, and exchangeable calcium and
magnesium significantly decreased by 21.8%, 1.0%, 36.5% and 39.6% , respectively(p<C0.05). (2) Compared
with the non-fallow control, the contents of SOM, TN and AK were 3.5%, 11.0% and 8.5% higher than
those in the control area, respectively. AP and exchangeable calcium were lower than those in the control
area. However, there were significant differences only in the contents of TN and exchangeable calcium (p<C
0.05). (3) There was a significant logarithmic relationship between the rate of change of AP and its basic
content (»p<C0.001), and a significant negative linear function between the rate of change of SOM, TN, AK
and pH value and their basic content (»p<C0.01). In other words, the effect of fallow on change of soil nutri-
ents decreased with the increase of its basic nutrients, but this relationship was not significant for exchangea-
ble calcium and exchangeable magnesium. (4) After three years of fallowing, there were remarkable positive
correlations among SOM, TN, AK and AP (+>0.38, »<C0.05). The pH value was significantly negatively
correlated with other soil nutrient indexes except exchangeable magnesium (p<C0.01). The correlation of soil
nutrient indexes in the fallow area was higher than that in the control area. [ Conclusion] The fallow mode of
green manure planting can improve the quality of cultivated land in the dryland farming area of central Gansu
to some extent, and it is more effective for soils with low basic nutrients. However, the three-year fallow is
less effective than the potato-maize crop-potato rotations, indicating that the improvement effect of fallow on
soil is still limited in a relatively short time scale.

Keywords:fallow; farmland soil; soil nutrient; cultivated land quality; dryland farming area of central Gansu
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1.51~7.63 cmol/kg () Bl 1 2E 3l , 34 (8 4 551
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77.84%,38.44%,22.63% ,41.19% , pH {H#8.16~
9.13 L N A8l SN 8.62,. 8 S R B N1.74%,
i B 22 BRI B R 8093 3 —0.24,1.52,

1 TEFHSEAERMHHRES T (n=123)
Table 1 Descriptive statistics of the indexes of soil nutrient contents(n =123)

Ry e /ME e KAE ¥ ez BRRE/ % It B2 353
pH 1 8.16 9.13 8.62 0.15 1.74 —0.24 1.52
FHLEL/ (g kg ) 4.10 32.48 12.21 4.66 38.13 1.37 2.63
2% /(g kg™ 0.30 2.20 0.82 0.31 37.43 1.23 2.57
BB/ (mg » kg™) 0.60 50.64 10.86 8.46 77.84 2.14 5.83
WA/ (mg » kg™ D) 83.06 385.17 173.12 66.55 38.44 1.13 0.79
LS /Cemol « kg ' ()] 35.25 60.81 44.37 10.04 22.63 0.70  —1.48
A/ Cemol » kg™ (+)) 1.51 7.63 3.22 1.33 41.19 1.07 0.53
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R2 HMHMTERARMERXIEFRSSEREER (n=41)

Table 2 The t-test results of soil nutrient contents before and after planting green manure of
fallow and in different planting patterns(n =41)
- A i’aﬁ#ﬁiﬁ% A tfH
PRFFIX (2017 4£)  ARBEIX (2019 45 XFIRIX (2019 4E) PR 5 R 7] T A A =X
pH 18 8.6840.15 8.5940.14 8.5840.14 2.91"" 0.72
FHHLF/ (g kg D) 10.944+2.92 13.07+5.64 12.6344.82 —2.09" —0.58
A/ (g kg™ 0.7440.25 0.9140.36 0.8240.29 —2.70%" —2.03"
AW/ (mg « kg ") 11.97+8.36 9.36+6.39 11.26+10.18 —2.08" —0.24
B/ (mg » kg™") 167.63459.85 183.06+75.42 168.664+63.92 —1.07 —0.92
A HAEES /Cemol » kg 1 (4)) 58.45+0.98 37.104+0.95 37.58+1.01 —5.58""" —2.72%"
AW/ Cemol » kg ' (4)) 4.41+1.25 2.67+0.98 2.59+0.82 —5.27" " —0.24

et fRER p<<0.001; 7 fRiFk p<<0.01; " HFE p<<0.05,
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Table 3  Statistics of variable amplitude frequency of soil nutrient

contents before and after fallow in the pilot area %

- N R TS
NTE ) B A . A1
pH & 17.1 26.8 56.1
A HLER 51.2 22.0 26.8
2R 63.4 9.8 26.8
EEIL 31.7 4.9 63.4
AL B 51.2 12.2 36.6
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Fig. 1 Regression relationship between soil basic

nutrients and its rate of change
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T4 TEFSERZEAMNEXRH(n=41)
Table 4 Correlation coefficients between soil nutrient indexes (n=41)
M H pH {f SOM TN AP AK M A4
RBFIX 1.00
pH {H
X IR X 1.00
Pk IX —0.69" " 1.00
SOM
X} HR X —0.55"" 1.00
RBFIX —0.67"" 0.99"" 1.00
TN B
X HR X —0.63"" 0.91"~ 1.00
Ap RBFIX —0.49"" 0.44%" 0.45" " 1.00
X B IX —0.01 —0.001 0.08 1.00
AK X —0.43"" 0.52"" 0.54"" 0.38" 1.00
xR X —0.06 0.10 0.12 0.63"" 1.00
. R X —0.65"" 0.66" " 0.61"" 0.10 0.23 1.00
2 4 B ; N ;
X B IX —0.69" " 0.74%" 0.80" " —0.24 —0.13 1.00
. PR X 0.28 —0.43"" —0.42"" —0.42° " 0.08 —0.04 1.00
2 PR ‘
X BE X 0.61"" —0.34"" —0.55"" —0.05 0.06 —0.54"" 1.00
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