32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

FERT R ILBOHEA HLPPRL X 28R X SR S R AR
FAE, 2B, SR, MRoh, TG, R

FIHAIL:
FA, 2R, SR, BRoh, RS, TAF. REAT SR A HLP R S 7 DX ER B - DR ROCR BSE R[], A IREERE A2 4R,
2024, 43(2): 339-350.

TEZR R View online: https:/doi.org/10.11654/jaes.2023-0266

FETT BRI HAB S

Articles you may be interested in

I W S A LR ER B A SR 1 ) S e
B, BRI, ST, X, A, F it
LAV IABTRL 24 4]. 2017, 36(10): 2080-2085  hitps://doi.org/10.11654/jaes.2017-0379

BRI I BL G HABAT LRI IR Tl Bl R AR S S e e A2 1

BUR 3, SER%, AR, AR, X0, ik —W, B H
ey BB 2021, 40(10): 2159-2166  https://doi.org/10.11654/jaes.2021-0315

ANTFIERB AL L NH, I BRI 5T

WA, P, B, A5 TR

LV FREE R3] . 2020, 39(10): 2345-2353  hitps://doi.org/10.11654/jaes.2020-0445
SR BE AR R R ML S ORI

HH &%, XK, 7K 2, TiA

FFREERI 224 2018, 37(10): 2220-2225  https://doi.org/10.11654/jaes.2017-1738
SFPIREE AR B AT At FH G R Ak A A ) e R RS

SEFUT, SR, PRI, B 5w
LV FRBE R3] 2020, 39(1): 118-124  hitps:/doi.org/10.11654/jaes.2019-0880

KHEWAR AT, RAFHE Z FERE L


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0266
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0379
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0315
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0445
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0445
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1738
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0880

2024,43(2):339-350 xR W F OB R F F R 20244F2 H

® Journal of Agro-Environment Science @&

A, AR, SERME, A REFR SRR A AL B DR B R BERCR B SE D). Al PRI A2, 2024, 43(2) 1 339~
350.

YIN G S, LI W, PENG Y M, et al. Effects of straw and its application on different organic materials on the leaching effect of saline—alkali i 5'_1{- :
. . . . . . ~ . . . o k': :
soils in an irrigation area in the South bank of the Yellow River[J]. Journal of Agro—Environment Science, 2024, 43(2) : 339-350. JEHCEI 2% OSID

AT A ELEL it A ML F X B i X R ARl AR S U R B S M

P, EAR BARM, o, WA, ZA4
(1. ERL R T Rk 53R, JbET 100193 ; 2. Kb R A ER et Hi b3 & B AR50 %, dbaT 100193)

& E N TN HO R T ORRE AT B LT it A [ A3 LR X £ B 39 b e 2k R v 40 s A L RO B, LB AT e T X
JEFIER FE AP R 0 A TT X4, 43 B B X B (CK) (3% FORFEFF (W) 2% FORFEFF R 19% 438 (W2) Fll 2% T R FEFF AL it
1% 5 e (W3) 3 4 AN b 2, 568 58 100 7 9 0 Y0 1 P s s AN AT DL (DOC) &5 2 IR i J5 13 e F: 36 (EC) FER L B 7 3R
FEMR PRI FE R EA HL RN T 3830 0 FIA ML A fif ol R B Ak o 45 R I RS FF S LB AN TR A LA AL 140 8 2 AU T W
AR R VS A EC R AT MR B A S . SRR R B, WL W2 R W3 AREE R A RE b 6 A9 B R 2R 4 1R 65.02%
67.22% F1 66.21% , # F EL Tl 143 34 73.85% .66.14% F169.55%. W1, W2 F W3 LLFE R, v BF ERHK 4= vl 35 P Na* . Ca® il Mg Y
I 1 3 L2 301 g 48.38%~69.32% . 70.89%~75.86% H1 73.00%~74.45% , T Ji £ 8 L 7P AT % E K*\ Na* , Ca Fl Mg [ 1 38 Bl 23 1)
14.86%~23.39% .70.98%~85.84% .86.63%~92.39% F193.72%~95.42% ., A5 WL A28 InwaAhEL 6 1 59 DOC & 4 (AR ik
PRAE P FPER 8 1 P A AR B R IUANIR] b R b R R R b eV b R R A AL R A S8 AN EE (SUV Ausy) R A}
R LAE (Se) ZEAL PRI TE 1 25 25 5, SUV Aoss BT BE TR EICHE I AR, 117 Sw 2185 0K s F B RO 1oy, S G AL B HAL 30 R i ek
BLAI ) S35/ A0 W1 AR SUV Aps IR T W2 FI W3 A0 IR, FEFFC A WA HLYR 4R & 1 L3k, b B R b DA WL
BRI 32 T 31.00% , EEEER R H W1 W2 23 53R 1 76.46%.74.33% ., 5 b, FEMIREIMRBEIRAS T, AN EA WL A )
TR B b /0T P A i L 1y R R R i AR T SR R R U R R R AR R, AN HL R
PN T L3 DOC I ARIR, B85 T 1 ERKBE 7, Uk A T e X Eh Al T3 iy F o4k . RS EMRVE SRR R R
it b W2 A B R (R Na ROR Sy, 5B ARG b L W AR PR AT

KFER : FOKRFEFE A HLRL ; B0 L Bt ; AT ke

RES S :S156.4  XEIRE:A  XEHS:1672-2043(2024)02-0339-12  doi:10.11654/jaes.2023-0266

Effects of straw and its application on different organic materials on the leaching effect of saline—alkali soils in

an irrigation area in the South bank of the Yellow River

YIN Guangsheng"?, LI Wei"?, PENG Yumei"?, CHEN Chong"*, SHANG Jianying"?, WANG Xiang"*

(1.Faculty of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. Key Laboratory of Arable Land
Conservation in North China, Ministry of Agriculture and Rural Affairs, Beijing 100193, China)

Abstract: To analyze and compare the dynamic changes of salt and dissolved organic matter during the leaching of saline—alkali soils
under the addition of different organic materials, control (CK), 3% corn stover(W1), 2% corn stover with 1% cow dung(W2), and 2% corn
stover with 1% hiochar(W3) were applied to moderate and severe saline—alkali soils in an irrigation area in the south bank of the Yellow

River. Subsequently, the soluble salt and dissolved organic carbon (DOC) content of the eluent, soil electrical conductivity (EC) and salt—
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based ions before and after leaching were analyzed, to explore the changes in soil salt and organic decomposition processes under the
addition of different organic matter during the leaching process. The results showed that : the EC value and water—soluble salt ion content of
the soil after the leaching of the two saline—alkali soils were significantly reduced by straw and its application on different organic
materials. Compared with before leaching, under the treatment of W1, W2, and W3, the desalination rates of moderate saline—alkali soil
were 65.02%, 67.22%, and 66.21%, and the heavily saline—alkali soil were 73.85%, 66.14% and 69.55%, respectively. Under the
treatment of W1, W2, and W3, the reductions of water—soluble Na*, Ca’™, and Mg* in moderately saline—alkali soil ranged from 48.38%-
69.32%, 70.89%—-75.86%, and 73.00%— 74.45%, respectively, and the reduction ranges of water—soluble K*, Na*, Ca®, and Mg** in heavily
saline—alkali soil were 14.86%— 23.39%, 70.98% —85.84%, 86.63%—92.39%, and 93.72% —95.42%, respectively. The input of organic
materials increased the content of DOC in the two saline—alkali soils, but the degree of humification in the two saline—alkali soils was
different under different treatments. In moderate saline—alkali soil, there were no significant differences between special UV absorbance of
254 nm (SUVAsss) and spectra slope (Sg) in eluents of different organic material treatment, and SUVAss, decreased with the increase in
leaching frequency, while Sk increased. In severe saline—alkali soil, Sk of the dissolved organic matter under the treatment of added organic
materials was low, but SUVAuss of the treatment with 3% straw was lower than that of the treatments with cow dung or biochar. The
application of different organic materials to straw increased the soil"s water holding capacity. W1 was the best in moderate saline—alkali
soil, with an increase of 31.00%; W1 and W2 in severe saline—alkali soil increased by 76.46% and 74.33%. In summary, the addition of
exogenous organic materials in the same leaching condition reduced the soluble salt—based ion content of the two saline—alkali soils to
varying degrees, and effectively reduced the salinity of the soil, especially the severe saline—alkali soil. Simultaneously, the addition of
exogenous organic materials also increased the input source of soil DOC, improved the soil ' s water holding capacity, and made up for the
nutrient loss caused by leaching on saline—alkali soils. Under the given leaching conditions, W2 in desalination and Na" reduction was the
best in moderate saline—alkali soil, while W1 was better in severe saline—alkali soil.

Keywords : corn stover; organic materials; saline—alkali soil; combine; soil column leaching
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1.1 ket

- RE S A3 R A A 5 SRR 2 Bnis LR IEE A
PR 4E (40°29' N, 109°52" ) FilJ&é H A3 75 A (40°30”
N,109°52"E) . 1%Hb X J& F #9n] me e o X, 4R35 il
H-4.65~9.14 °C, 47K i 4 35.86~506.15 mm, 41
2% B h 942~4 138 mm, K FH o BURE R 4 0~
20 em TIEAESL, AR T E N BR LA AR A I
TG 3k 2 mm G o AT AL BT L3R 1, AR BE
ERTRACTRE 43Sy v 32 ER Bl b 0 R R A=

R L T EEARE AR

Table 1 Basic physical and chemical properties of soils

AN BN
Bf{ﬁfﬁﬂy M(:(I;‘file z}fﬁie— S%Eem:fl:frf—
alkali soil alkali soil
pHis 7.82 7.27
EC.:s/(mS+cm™) 1.55 5.10
FLLATgaa 4.25 11.20
AR S (oo ke ) 4.92 19.40
TPRL(2~0.05 mm ) /% 36.67 38.06
BHRE(0.05~0.002 mm) /% 28.60 29.97
FHi(<0.002 mm) /% 34.73 31.97
MR/ (g-kg™) 11.02 10.90

AR 3R FRFEFE A28 DL e FOKRFE AR
7R S ¥ o b | I NP e ol R R
WOIR AT 5 B FORFEFF s T AR 28 A I AR AR
T B X R A R AP 5 2L W i 3K F pg ot B A= A A
Y1 SH A BT BR S |, R EORFEFFAE 450 CF ToAA
fife B AR e A= e o AR ARV BT L3R 2.
1.2 Rt 5idiE

TELE A CA B 5% 1 8 0% B Ak 72 B N oK
i FE WS 0 E 43 LE G Al RO A BT T X R

(CK) 1 3% FEORFEFF(W1) 2% FAKFEFFCHE 1%
A2 (W2) P L 2% £ ORFEATBL it 19% A=) % (W3) 4
FhAbFE, £ AL AT 3K,

IRV 56 (e FH 55 15 em (AR S em BYJEETB Y
AP LA HLRS A, B N BE IR PR — 2 PL AR DAt/
AT RE RN, TR ER A 2 J2 0 T UE AT (FL A% 80~
120 wm) Fil 1 2 E A% K 6.35 mm 135 B TR, B 11K
TR RIS T & . BN 5 1 mm
i B AT BIL A 4 5T o LU TR A5 3 5 (RS A R A= 25k oK
R, A M RLIR ), ¥% F IR ) 1.35 g-em 432
B35 w5 ) = /AN B0 =13 e W 1 08 SR A/ = R i
1R —)2 I b ey 260 g0 T LA
b TR )2 B IS R A — 2 DR AR LA 7 1k K B R IR
WRZ.

AR G I R AE = I (25+2) C R AT Wk
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Kl IR 1) HH ()45 7K i, A KR PR B i 1) 1 4
Fe R EEEOKE . MR G BRI R, AR
IS 20 g 25 857K WCAR AR VR, A4 1k B
KL (30 min AN FATZKIE T % 0 AE) B 1A i
Fid sk, B RERESE 20 d, B 3 d IR RAE S —
YOI o WO A IR T Y 80 8 A T vk A
Rl IRPESS A5 e 338 H S 28 (EC) Al % 14 FH
B
1.3 #EtRiNER FiE

THEEC(HIK R 1:5) K H L 5 AL (DDS-
LIA AR R 22 H D) WU 5 AT s 1k R 3 o R T AR
HEHET I 5 A HLER T 2 ZCR R BOT R 200
1% (Flash2000, Thermo Fisher, 2% E )5 ; DOC F 1 i
A Bk 53 7 { (vario TOC, Elementar, £ [& ) il 22 ; A]
VEPE K Na' & R OG5 (FP640, EIBERG
D) I 5 AT Ca? Mg 5 iR R - W e oot
J6E 1 (PinAAcle 900T, PerkinElmer, 35 [E )l %€ . A
VA ALY BT 8 SRR SR R A1 o OB EE 3 (TU-

=2 L HENIBERMER

Table 2 Physical and chemical properties of the experiment materials

AHLYE EC/ A LAk e 4 Na' 4 Ca™ 4 Mg 2K
Organic pHi:o (mSJ- m) Organic carbon/  Total nitrogen/ Total sodium/ Total calcium/ Total magnesium/  Total potassium/
material ¢ (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
FORFEFFE 402 3.37 400.93 6.59 0.27 2.67 1.61 14.10
438 7.17 2.75 319.02 19.42 2.56 19.97 15.48 3.47
B 9.37 2.12 251.84 32.29 0.62 10.47 4.36 20.58
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1900, Efrad H , ) I
1.4 ¥iEALIE
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b ZE AN R ECE DOC R BE Z 1L, 1 T R AL
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Pho SUV Az il iRy , SEIIAT L ) 05 7 PR L M 8, )
B R e

Fi AR HAE (Sw) 5 DOM AYHEETCE ,  FRFRAE
DOM RIS A2 . Swfl 5 53Tt S Sk, B
SwEGE , DOM 237 oI, Switf A=l .

Su = S

5350—400
P Sarsaa0s 55 Ssso-ae0 43 31 24 275~295 nm F1 350~400
nm % B RSO GIE AL
iR (S) AT
a(A) =a () exp’™™
A A SIE P nm Ao S BRI  nm,
AAFFE I an R O O R R K R 9 (%)

9 =" % 100% = X 100%

My —Mpo
m

Aorpam. Sy L3 H K, BY AR 45 1R 3 KR
BB HEE KA, gsm 1 AEE IR B ARSI Y
TR, g5 mo AR K IEFRET R LA B, g5 ma oy
A T, g

i 3t Excel 2019 #E47 Hij 1 24 # B ; 5% FH SPSS
26.0 FEATHR R 2 5 2250 T . Duncan & 5 P22 R K
K Origin 2021 2314 .

ms

2 HER55H
2.1 AEIENMRMTHKERZRDOCEERELING

& 1AL, 5 CK AR EG, A AL R 0 i 223
H T H B B DOC 25 1 (P<0.05) , 1 FLIE % Ik k2K
BB, rp RE AR R 4 HR Ok 9 DOC Y
AR FEEE PIREAR . b B i A b, Bl 25 IR B
I, W1, W2 F W3 4B DOC & i i 3 Rk 3l
SeREAR G B TRE SRR WI>W2>W3>
CK. 55 2 WIAERT, CK W1, W2 F1 W3 Ab B ik e i
) DOC {2 T B, FHELES 1 R bk 3 e 4 Bst 4 J31) PR A
76.97% .49.52% ,34.48% K1 78.54% . 5 5 KWL EERT,
W1 W2 4b 35 [] TG i 25 25 5%, I35 1.2.3 .46 I
W1, W21 W3 b [a] 3422 5 g 3 (P<0.05) . FEJE#:
B, WL W2 1 W3 () DOC & 1 8 (A 34k 22 18

P 1%) WHARTY

RRAR , A Ab B R/INE RO WI>W2=W3>CK., 45 Skl
FEIF, AHECES 1Y, CK W, W2 1 W3 Ab 38 i + 438 ik
PE W DOC 43 W FE AR T 74.68% . 72.89% . 82.73% I
89.66%. W2HIW3 T4 1~6 RIKEF L LR & 257
(P>0.05),DOC & H AR b A/ IEAR —F . LA, 55 3~
6 Y WAL, v B AR R R A CK Ak BRI RV Y
DOC ¥ U0 B & 2 5 (P>0.05) , Fa 22 1 87.7~72.9
mg-L'lO

BRIEA P R — R EAFE ISR R A
HULA Y, eI N O H R AR S E. R
2R AE T R RO B IR B RS, 45 A
PRI SUV Ay 3 B SE B JR R i R 3o 55 1 RIS B,
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IR BB K, AR B /N CK W2 Fl W3 52 48 18 i s B

2.5 1 A EEER B 1 Moderate saline—alkali soil
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Figure 1 The dynamic changes of DOC content of two saline—

alkali soils eluents under different treatments
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Figure 3 Sg variation of two saline—alkali soils eluents under

different treatments
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AR BRI R A RN E S R 3 (P<0.05) , K/
J¥ 0 WI>W3>W2>CK, M F CK, W1, W2 fil W3 4b
PR B ER 43 5 o 1 0 A ) ol 41.46% . 1.36% F
23.99%, 2, W1 W2 H W3Rk &5 B
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Figure 4 Changes in salt content of two saline—alkali soils eluents under different treatments
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T1 is the time of just added organic materials, T2 is the time after 30 days of standing and incubation without leaching after adding materials ,and T3 is the

time after leaching. The different lowercase letters indicate significant differences among treatments in the same time (P<0.05). The asterisks indicate

significant differences among times in the same treatment (P<0.05).
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Figure 5 Soil EC value of different treatments at three times
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Table 3 Changes of soluble cations in two saline—alkali soils before and after leaching

gl BRI R ET R fb 3 WG BT i Al
Soil type Tonic type Ton content before elution/(mg-kg™) Treatment Ton content after elution/(mg-kg™") Rate of change/%
rh R 1 K* 448.78+67.85 CK 312.62+28.08¢ -30.34
Wi 434.75+22.17b -3.13
w2 417.77+0.80b -6.91
w3 691.01+16.09a 53.97
Na* 2 249.82+235.40 CK 846.89+60.38bc -62.36
Wi 1161.44+97.18a -48.38
w2 870.33+121.72b -61.32
W3 690.13+0.80c -69.32
Ca™ 652.18+92.58 CK 152.76+12.72a -76.58
w1 189.87+15.91a ~70.89
w2 158.78+31.38a ~75.65
w3 157.46+16.03a ~75.86
Mg 469.47+61.81 CK 96.97+19.32a -79.34
Wi 126.75+16.18a ~73.00
w2 120.63+8.23a ~74.30
w3 119.94+43.11a ~74.45
AR K* 885.37+ 87.70 CK 333.71+60.69b -62.31
w1 753.79+148.23a -14.86
w2 678.2749.95a -23.39
w3 701.24+24.11a -20.80
Na* 9 624.66=451.03 CK 569.47+48.69¢ -94.08
Wi 1363.27+173.22b -85.84
w2 2511.99+178.43a ~73.90
w3 2793.2+331.36a -70.98
Ca™ 1202.29+31.35 CK 158.18+2.94a -86.84
wi 132.12+8.54h -89.01
w2 91.48+21.13¢ -92.39
w3 160.75+2.00a -86.63
Mg 1746.93+27.71 CK 91.93+20.52a -94.74
Wi 79.97+24.17a -95.42
W2 91.23+23.42a -94.78
w3 109.71210.34a -93.72

T IR R LS T B 5 i O S L AR 22 5 AN [ B 3R [R] — LA [ Ak T ) 25 5 (2 25 (P<0.05)

Note: lon content is expressed as mean+standard deviation. The different lowercase letters indicate significant differences among treatments in the same

time (P<0.05).
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The different lowercase letters indicate significant differences among treatments in the same time (P<0.05).
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Figure 6 Differences in water holding capacity between the two soils under different organic material treatments
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