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Abstract: [Objective] The submembrane drip irrigation planting mode has been a major factor in the evolution of physicochemical

traits after the reclamation of saline-alkali land in inland arid areas, especially the changes in soil salinity and available nutrient content.
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[ Method] In this study, the gray desert soil of Xinjiang was studied by continuous localization survey and observation of the sample
plot. The sample plots of Manas in Xinjiang were selected for land reclamation in different years beginning from 1996, and four
surveys were carried out from 2010 to 2020. The dynamic changes of soil salinity and fertility traits of gray desert soil under the
condition of submembrane drip irrigation cotton after reclamation were monitored at fixed points, and the differences of several plots
after different planting years were compared. [Result] The main resulted suggest that the soil salinity in the topsoil (0-20 cm) was
significantly reduced after the reclamation from uncultivated land to farmland, and the average salinity of various plots decreased to
3.71 g-kg™ after 6-10 years of reclamation. The average annual decline rate was 1.41 g-kg™-a, reaching the level of mild salinization,
then with the continued reclamation (11-25 years), the soil salinity was maintained between 2.06-2.11 g-kg, and reaching the non-
salinization level. The soil pH in different reclamation years showed a significant downward trend after reclamation. With continued
reclamation (11-25 years), the average soil pH remained between 8.2 and 8.5, which was slightly alkaline. With increasing years of
reclamation, the soil available phosphorus (P) increased significantly, after 11-25 years of reclamation and planting, the soil average
available P level remained between 13.33, and 19.97 mg-kg™. This indicated that the variation of soil fertility was different with the
different reclamation years. The soil organic matter increased significantly after 6-10 years of reclamation while the soil available
potassium slowly decreased after 1-5 years of reclamation but slightly increased after 6-10 years. Also, available potassium increased
to the original level after 11-16 years and then remained stable. The content of soil inorganic nitrogen increased significantly after 6-15
years of reclamation and remained stable after 16-25 years. [Conclusion] This study showed that the process of reclamation and
utilization of uncultivated land into farmland had a significant effect on the improvement and cultivation of soil P fertility. The
uncultivated land reclamation and utilization effectively reduced soil salinity and pH, and it took 6-10 years to change the good land
after uncultivated land reclamation. This study provides a theoretical basis for the control of salt content and the improvement of
fertilization and farmland productivity during the reclamation process of inland saline-alkali uncultivated land.
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Fig. 1 Test area distribution map
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Table 1 Number of years of cultivation after reclamation of plots with different reclamation years

BFAERL Years after cultivation

TEERITTEEN —
Year of survey /Year of Tﬁi_@
cultivation Uncultivated 1996 2005 2006 2007 2009 2010 2011
land
2010 4585 1 A" 0 15 6 5 4 2 1 /
2011 4E45 2 YR A 0 16 7 6 5 3 2 1
2015 £ 45 3 A A 0 20 11 10 9 7 6 5
2020 4E 55 4 YA 0 25 16 15 14 12 11 10

@First survey in 2010, @Second survey in 2011,®Third survey in 2015, @Fourth survey in 2020.
1.4 $5HRE 5 5%

b ENE . M2 5K R IR SCR IR, IR I IESS, HN25 mL EIEVRE T30 mLudtheh, ARk
Bon#, B, RZERGEFE LIRSS E . LEEpHIE . RA2.5: 1K L e BRI, IR IS IE S B
pHit € EiEWipH (pHS-3C pHit, LEFEmAACE:) ). G M (Olsen-P) KHAMMREL (pH=8.5) iZ#L,
HBR P EL 3 70882 nmis K I Y . e ML FH A B A AN i RGE AT IR . SR AR B A M (SEAL
Analytical GmbH, #E[E) #lE £IENH,-NFINO-NE &, THLE S EAME M.+ 355 4 Kk H] CaCl,i #2
Ja BB AT (AutoAnalyzer 3, fE[E)D,

1.5 BIRALIEFN ST

K Excel 2016 % FLH 4, KT SPSS 258 {1 %t £ 247 B & 77 = 0 M, RV B E %% (Duncan’s
multiple range test, P<<0.05) T £ H LA, T/ HRARAI LU (E S5 AR S8 B 20 0 s I s 8 5 100 AT 5 22 0 i
A3 K H Graphpad Prim 8% 4434775 K&
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g LR ATA B S - R B SRR AT, Ak B RN16~254F, IR AR R T IRAS

Tt B G & By P R T 2E A (AR R B, St B AL~54E, RIERE D, Hhy EEERE
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emEh /1 }98.74 g-kg?, EIIEIKHEZE H4A.30 g-kgtat. BFI6~104E, 4 IRRERS), FE4EGE
60~80 cmA180~100 cm, “FHJME /> H)~11.635110.91 g-kg™, FEAGHE K 73 5]42.19 F12.29 g-kg™-a™; EFRi11~15%F,
RAE(E60~80 cm. 80~100 cmt /2 LIS Th B RFEPRK, 43P 48.00818.06 g-kg™, BRIKHE A5~ 1.45 Al
1.46 g-kgt-at; BAH16~25%, 1:3%60~80 cm. 80~100 cm:/ZfH13h 770 W P& 456.22417.28 g-kg™, PRI 5 5l
N1.08 F11.07 g-kghate LE b, FEHIERRI~5HEST, IRy FERAEL40~80 cm TR, BEAE RAERI N, #%
Sy FIER, EEERLEAES0~100 cmtZE, JFHO0~100 ecmt 2 Eh 5 AR 2 OLPER A

a) 2011
0-20 ¢c Bc C

20~40 bec B

40~60

60--80
£ 80~100 80~100
= 0 2 11 12 0 4 5 14
= (2011)(2020) (2011)(2020) (2010)(2011)(2020) (2010)(2011)(2020)
=
E e) 2006 2) 1996 L Unit/ (grke™)
il 0-3
;l
20-40] b B c Blbc B 20~40 3-6
40~60) b BbcB a B 4060 6-10
60~-80) b Bab B ab B 60~80 10-20
80100 80-100 20-30
0o 5 6 15 0 6 7 16 0 15 16 25  HRE
(2010)(2011) (2020) (2010)(2011)(2020) (2010)(2011)(2020) Salinity

BRI 3 Years after cultivation

@) ~ @) BLETHFRES MY RN, MR AARR Mk =00l & L BAEY (0 ARTEHIR BRI, 455 N HF 470 5140%2010.
2011, 20204F ZRIAED . AF/NEFRERRA—YU AR LR ZE R 8% (P<0.05), RRAKSGZEERFRAFBMEREREE (P<0.05), ns AE
TR#EZER. TIF. Note: a) ~ g) represent the year of reclamation for each plot, and the numbers on the x-axis represent the number of years of land
reclamation for the same plot in three surveys (0 means the uncultivated land, the years in parentheses on the x-axis represent the three surveys in 2010, 2011 and
2020, respectively). Different lowercase letters indicate significant differences (P<:0.05) between different soil layers of the same plot, different capital letters
indicate significant differences (P<:0.05) between different reclamation years, and ns means no significant difference. The same as below.

Bl 2 N [R) BPh A7 BR g5 T R R 1 AR A

Fig. 2 Changes of salinity in soil profile with different years after cultivation
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+Z. BFh16~254F, &JZLIEpHO LR E 2R, pHY4EFF{E8.18~8.27 2 (8] (K] 3). ZE L, &L ZpHEA LR
FRAERR 390 IS S, R F8 e (£8.18~8.27 L [H].
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a) 2011 b) 2010
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2040 ns ABab C ns B
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4060 b B b B| 40-60 b Bb B 40--60 Bab C ns C
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= 1 0 12 4 5 14
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= e) 2006
wn s}
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+ i
20~40 b Blab B ns C “ns B L
=
=2}
40-60 b B/b B ns A b Dns C -
%
60~80 b B/b B 6080 ns A ab Bns A 60-80) beABD C ns B "
o
80-100 b Db C 80--100 ns ABab Cns B 80-100 ¢ Bb Clns B =
0 5 6 15 0 6 7 16 0 15 16 25 pH
(2010)(2011)(2020) (2010)(2011)(2020) (2010)(2011)(2020)
E R4 Years after cultivation
Bl 3 A [] B A PR 380 T pH 1942 4k
Fig. 3 Changes of soil profile pH with different years after cultivation
23 HELIRATHIEWL

2.3.1 LA KB L BT R I T R A R T R 491 mg-kgt, EAI-5E)E,
RFEAEG T BB e & B AN i, 5 i 209 725 °85.49 mg-kg™. T B RF6~104F J5 A 2tk & & 5
FHN (P<0.05), SHiBRpF35 8 812,05 mg-kg™, EiHiEN7.14 mg-kg™, N2 40.96 mg-kgt-a”s
EA11~154F 5 A 20 i i 5 A8 K (P<<0.05), #-HuHu A 20wk (1745 & Brik $019.97 mg-kg™, e i
15.06 mg-kg™, HhNiEE N1.20 mg-kgtat. BF16~25F5, AT AR N IHE K EEL (P<<0.05), Mg R
P2 220.44 mg-kg™hate AN R B 3 2 S R IR R, S R T R A Ak
MR (El4).,
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e BEARARAE AR A — R O T BRI FAE IR . AR bR B REER SO . ARNE FREROREREE (P <0.05). RELARIR

iR Z(n=3). T[A. Note: The year on the x-axis represents the years of land reclamation and planting of the four surveys in the same plot. The data point in y-

axis is uncultivated land data. Different lowercase letters indicate significant differences (P <0.05). Error bars represent SEs (n = 3). The same as below.

4 ) B AR R 398G R ) AR Ak

Fig. 4 Changes of soil available phosphorus with different years after cultivation

2.3.2 HEELHIAEL TR LN A S B N3.32 mg-kgt. FFRISSER, HIELIASBELRESL, %
R TR & B8 0N5.36 mg-kgt. BAG6~104E)E, THIELHIASELERIN (P<005), SHBLEIES =
%%020.05 mg-kg?t, BFEHINNN16.73 mg-kg!, FEHIINEAKA1.94 mg-kgtat. BF11~154F, HIELEHLE S EL
TN B (P<0.05), #bE EHLA & B2 %29.37 mg-kg™, Eibighn2e.05 mg-kg™, 419 bk % Ky
2.02mg-kghat. EF16~256F, HIETHLE ST 90918.16 mg-kgt, HEALTREMNE (K5,

80 a) 2011 80 b) 2010 80 ¢) 2009 80 d) 2007
60 60 60 a 60
. (2020) a
°n
2 40 40 40 40 S 020,
£ 20 20 20}, 20
E ’ w (2020) ¢ (201!) 1 1 1 b b(2q1])| 1 ]
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§D
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a .

201 b 000 200 ab

" 2011) L, 201D,
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R 4% Years after cultivation

5 A [A] B AE IR R LA AR L

Fig. 5 Changes of soil inorganic nitrogen with different years after cultivation

2.3.3 HEHA AL BRI R A AT 8 A N 525.3 mg-kg e EhERM R G, THEEA S E Rk
RGPS . BRL-50E, DA S ESUE N (P<0.05), &ML IEEOSER & T
Bt HbPAMK 7312.6 mg-kg™, TFF4%212.6 mg-kg?, FREGHEF N189.9 mg-kghat. BF6~154, +idiu &
BITIRZE 8 A T UG KT, s A& BT 1 8527.1 mg-kg™. BAh16~254F 5, 3 30 & B Ak T A Xt
FasEBBL, P EoN570.7 g-kg™t (6D
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Fig. 6 Changes of soil available potassium with different years after cultivation
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Fig. 7 Changes of soil organic matter with different years after cultivation
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Fig. 8 Changes of soil salinity and nutrients with different years after cultivation
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