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Abstract

In order to provide scientific basis for desertification control, soil nitrogen, phosphorus and po-
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tassium pools affected by continuous planting of film lined rice and fallow after planting film lined
rice need to be studied in Horqin. Taking the unrepaired sandy land in the study area as the con-
trol, the contents of soil total nitrogen, total phosphorus, total potassium, available nitrogen, availa-
ble phosphorus and available potassium in 0~15 and 15~30 cm soil layers after continuous rice
planting and rice planting were measured, and the correlation between nitrogen, phosphorus and
potassium storage capacity of fallow soil and environmental factors was analyzed. The results
showed that planting rice and fallow had a significant effect on the content of soil nitrogen, phos-
phorus and potassium pool. The content of soil total nitrogen and C/N increased significantly at
first and then decreased significantly. The order of difference was: paddy field > fallow farmland >
sandy land. After planting rice, the content of soil nitrate nitrogen and available potassium and the
distribution proportion of available nitrogen, available phosphorus and available potassium de-
creased significantly compared with that before planting rice, and there was no obvious change
law before and after fallow. There was no significant difference in the contents of total phosphorus,
total potassium, ammonium nitrogen, available nitrogen and available phosphorus among differ-
ent treatments. After fallow, there is a significant positive correlation between soil nitrogen, phos-
phorus and potassium pools. There is a very significant positive correlation between fallow soil
nitrogen, phosphorus and potassium pool capacity and C/N and water content. C/N and water con-
tent can be used as sensitive indicators to characterize the changes of soil nutrients in fallow.
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2. M5 %
2.1. WARXERR

RIS A A TR RI0 VO H R 38, AT EUX RIS R T A S B A XOE I T 2% 2 (42°14'40"N~43°32'30"N,
120°19'40"E~121°31'44"E), W7 X J@ FAbi s KiEHEZE R+ 250%, EEEHRKE L, KEAERKED,
—ERRKEFEREZ6~8 H), FEHMF/KE 366 mm, F7E Kk & 1935 mm. BRIy T4 6.00°C
~6.50°C , A5 HA°F 442 150 K, 44 H I 2R 66.0%~69.9%, “F-#14E H H [1# 8.70~9.20 h, 47+ Xi% 3.60~4.10
m-s o PRIGFEH SRR D+, AR 3 2R ) (Salix gordeivii). 3% (Imperata cylindrica). -k
£15F (Stipa grandis) Ll (Armeniaca sibirica). =£%%(Leymus chinensis).

2.2. BEmRE

WFFE X B =P ERRE L, 25y WHCRIE VDB L) R (KRG 52 8 4 L3E). RBkHh
(FPAEAT ISR AR 7 4F JE B 1 A2 g8) . DL XS IR, 538 /K PRE B4 20 m, 24 H oK 4 7 75 -
T 2020 4 9 H, A 5lfE Bik 3 ANFEM A, SRAMEARIEAN 0%, JEEUS A 1 m x 1m BURE AL, R4E 0~15.
15~30 cm 2 HRE . KRS AL £ 0~15 AT 15~30 cm 2 HIERE R I AR A S, DUy B
HASH, FAFEES 3 K. BT EGE, 2 mm §f, —EOTNIKE 4CTARG B KT
J5 PR B ASCHIE S A5

23 MEMBSHE

K AR EEN E LA KE; KA CO /KIRIEOK L 2.5:1), pH 1HllE 13 pH {E(PHS-25,
W R HE A IR AR); RABIREGNRIE LIEA B (AP), AL AENE & & R Qe
I 33 RO (AK), KRG BETHINE & B [10]: R A SRR I L 3 A AR AU NO; -N ) FHES B NH, -N)
[11], ESR BN P (AutoAnalyzer3, SEAL, Germany)ill i€ & & K H = R4 B iA IR I T 2B(TP). 4
FR(TK), 5 mL BiER- = SR (5:1 il SRR )R L FE I, 35 — KN 5 mL SRR & 2 I8 T 2 DUE 2 1R
B, FEhEST T (QC8500, Lachatinstruments, USA)IE & KT R (Perkin-Elmer 2400
CHNS/O, Norwalk, CT, USA)l & + 3 4% (TN) & & .

2.4, AR

K Origin2018 #4472, KA SPSS22.0 $idf 43 Hr i 44 Hh ¥ [R5 5 22 43 #7 (one-way  ANOVA)
Duncan ¥ 56 2%+ 2 d vt . R FH A - 35 U A P 2 (1) 25 S 2 E(P < 0.05), Pearson A% 2%
AT I R B S A B R AR o .

3. ZER55H
3.1 it BRKFE R AR LR B AR AR

FALFE I (TN) . AHASZE(NO;-N ) BB NH -N ) FIE 2R (AN) 2 & DA K i R4 (70 i L4
(AN/TN) AR & EL 2R (CINY 73 50T 0.64~0.80 g'kg ™ 1.80~5.21 mg-kg '\ 19.27~20.96 mg-kg '\ 21.77~24.74
mg-kg . 2.8%~3.8%. 0.18~0.58 x [a], F:r C/IN HIZSIEH KA 222.2% (1] 1). % HEARFAE T T
JEZS B (1 22 MRS — B, WPhRE S 4 TN SR C/N 48, NO; -N & SR gk U o i o )
3N IE, FAREETE I NH, -N AN S &R %5 ABHE 0~15 Al 15~30 cm )= 13 NO; -N &
A1 0~15 om b 2 A BC L) R3S AK T s R v, ot Fe b G 3 2 .
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Figure 1. Effects of film lined rice fallow on soil nitrogen pool in sandy land. Different small letters meant significant dif-
ference among treatments (P < 0.05). The same below

B 1L KRR A DR RN, AR EFERTAEANEZER(P <005). T

3.2. b RRKFE R IR X IR 8% B AR M

% Ab 3R 5 4 1k (TP) A1 25k (AP) & & K A R0 7 e EL 451 (AP/TP) 23 5 A T 0.04~0.07 gkg ™
1.10~2.21 mgkg * 1.7%~4.8% 8], A 2ok 43 Be Ll i A2 g B Ko 179.8% (FZI 2). 0~15cm +E2H
3L ERE] 8 TP S EERAREER, MG TP SERI IS 83.3%; A#l5E TP & &4 g N
66.7%; FPFE G A R 53 BC LU b 2 2 PR, ARHEE SR E S 15~30 om L)EH 3 ML ER [E] &4
PR LR EER. BRI TP &8, B E AP SEMGAEE O BCLEISh, Wik, FEHE. Kk
0~15 cm - )= B FE AR bR B 32 =i T 15~30 cm.

0.12 ~3.0 Ser
~ k- a s | a ] wi
- . Z 55l 1 #m
- =
290,09} a E24 b g [ KIS
g R =24 2
i E 2 H Si18t[1]b = e
o S a &1 o a 3 Eg
2 g0.06- #® 2 & =3}
S 8 a a 2 a g 2
H 2 T a12r =
A 3 = 22t
=] <= & <
£0.03} = S
b 206 =
= S 21t
e = g
g
0.00 <0.0 20
0-15 15-30 0-15 15-30 (= 15-30

LZHE Soil depth (cm)

Figure 2. Effects of film lined rice fallow on soil phosphorus pool in sandy land
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1.60~38.64 mg-kg "\ 0.01%~0.2% [f], Frh AK &R IE R KM 2315.0% (/] 3). 0~15 cm /27D Hh,
e AR ] S B0 FEF b i B 25 5, 15~30 om + 2 Vbt FEH AR e 3% TK S ELEE
ZS, AK FEAG A LB R 2R, WRIDN: Wb > FHE > KBHb. B /l‘ﬂﬁiﬁ%ﬁ’ﬂ AK
TR, Wi, FEH . KB 0~15 em R AK S A R 23 B L1 34 & T 15~30 em.

L1 ’/iL
25 45, $025; L%
o P S
ol bt 100 e e i
—%20-+ a + 236} 2020} +
on ~ Py
=t : 5 b = 2
b1 Ad O
1 215} ﬂi‘j{ £27 = 2015
o E E R
& 210} 218} = <010
7 ey & 50
£ 2 g
= 2 £
5 5t 2 of §0.05
e = g
g Y & c
0 <0 £ 0.00
0-15 1530 0-15 15-30 0-15 15-30

LJZEE Soil depth (cm)

Figure 3. Effects of film lined rice fallow on soil potassium pool in sandy land
3. ibithd ARK FEFR R H T 1R 60 B B 2 N

3.4. DREBHESHER FHEXES

oAt KRR AR EIEEE T, TN S ES5/KEM AK 48R E EAHK, 5 CIN G WEE IEMx
KAGE 1. NH;-N5 AN SEEAWMEZEEMAXKR. CINE TP SEEAEZFEMILKR, 5 TN,
AT AK éﬂu&/ﬁkiﬁﬁwﬁ%ﬂﬁééé%o +IEBES, TP &85 CIN Mg /KED & AK SR EA
REEMEXKR. AP SR AK SBULS/KERARE ML R., HEHER AKS2E5 TN, TP
AP S EHEABFEIEMIEKR, 5 CIN A ES/KEEGIEZIEHKRKR.

Table 1. Correlation coefficients among soil nitrogen, phosphorus and potassium pool and environmental factors
F 1 DIRABEESIMNEETFREX R

TiH 3% Soil nitrogen pool Soil pﬁ:oi:?)rﬁfi)ri pool Soil pj;ti:i?ij}i pool
Item TN NO;-N NH!-N AN CIN TP AP TK AK
k& 08907 0.385 0454 -0.419 0.984" 0.816" 0.816" -0.433 1.000™
pH 0.368  -0.617 0.679  0.607  0.135 0 0.002 -0.136 0.066

TN 1 0012  -013  -0.164 0.939” 0.705 0.728 -0.573 0.890"
NO;-N 0.012 1 -0.765 -055  0.233 0.049 0.238 0.449 0.385
NH;-N -0.13  —0.765 1 0.959” -0.339  -0.373 -0.649 0.125 —0.454

AN -0.164  -0.55  0.959” 1 -0.337 —0.462 -0.737 0.361 -0.419

CIN 0939 0233 -0.339 —0.337 1 0.848" 0.794 -0.541 0.984"
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Continued
TP 0.705 0.049  -0.373 0462  0.848" 1 0.805 —0.758 0.816"
AP 0.728 0238  —0.649 —0.737  0.794 0.805 1 -0.674 0.816"
TK 0573 0449 0125 0361 0541  —0.758 -0.674 1 -0.433
AK 0.890°  0.385 0454 -0419 0.984" 0.816" 0.816" -0.433 1

"P<0.05; "P<0.01.
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BB EMCIN KANERINFHRIAFEE > KRBt > vt v] fe 2 T4 KR A RE B KU D,
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e 7~13, FEEBIEL R ARG R 4% CIN fEIA 11~15, H ARG A 4% CIN E7E 10~12 i d . BFFEIX
TAR . BUE TR RAT, WAL IR VLT R, A KRS I FE S B 4% C/N {H(0.18~0.58)
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