VLM 244 ( Jiangsu J.of Agr.Sci.) ,2019,35(2) :307~312
http: //www.jsnyxb.com 307

A, EIT SRITHE 2. ARIX AN R SRR AR 50 AL - SR PSR IR P S B S S AL [ ) Y350l 24412, 2019, 35(2) :307-312.
doi :10.3969/j.issn.1000-4440.2019.02.010

BN AERXRBEHFHUTERAREPHRRSENTMN

SmAME, EFEF, KFHE, LEH, FTEX
(AT RFAR2ERE, Fim A+ 832000)

WE.: HBMSECEhIRAAR | RIEEIR , 2 BB B S N Al 1 7T & R 0 — A EER A, AT
FE R FH HH [A] 350 A0 28 N AT AR 25 6 19 0, R SRR G AS [R) 2 28 R 352 Ak ( NaCl #2954k Na, CO, £hi5i 1k ) - A T 1
TR A S B ASZIA , I D e aon A R AR i A S IR AR A, AR R VR AT R (<0. 25 mm
0.25~2. 00 mm) A PLER &S T AR (2.01~5. 00 mm) AR PSSR S BN, WA B+ 5
ARERE AT LA 22,01 ~ 5. 00 mm KOREE AT LU A1), 1 /1N 25 50k LU 461, AS i) 2 0 S8 Ak 491 6 35 b+ AR Ak 3
) 18 1T S v i 2 5 et 3G RS R T AN ) 5 et B R 0 5 5 A + AR AL BB /AR 0% T 508 1 v A AL 5 o R OB %
AR 2 B R B A SR A i R

KEF. MM HREe LB, RESE; FRK

FESES. S156.474 XEkFRIZES . A XEHS: 1000-4440(2019)02-0307-06

Effect of cottonseed meal on carbon and nitrogen contents in different
types of salt—affected soil aggregates

MENG Chun-mei, WANG Kai-yong, ZHANG Kai-xiang, MA Hong-xiu, LI Zong-fei
(College of Agronomy, Shihezi University, Shihezi 832000, China)

Abstract: Salinization leads to loss of nutrients in soil and destruction of soil structure, which is one of the main rea-
sons hindering the development of oasis agriculture in Xinjiang. In this study, the combination of field experiment and labo-
ratory analysis was used to study the effects of cottonseed meal on carbon and nitrogen contents in different types of salt-af-
fected soil aggregates (NaCl salinization and Na,COj, salinization) , and to explore the changes of carbon and nitrogen con-
tents in soil aggregates with different size. The results showed that the content of organic carbon in small size aggregates
(<0.25 mm, 0.25-2.00 mm) was higher than that in large size aggregates (2.01-5.00 mm) , while the content of total ni-
trogen was opposite. The application of cottonseed meal in two salinized soils could reduce the proportion of large-sized ag-
gregates of 2.01-5.00 mm and increase the proportion of small-sized aggregates. The increase of carbon and nitrogen con-
tents in soil aggregates treated with different content of sodium chloride salinization and cottonseed meal was greater than

that treated with different content of sodium carbonate salinization and cottonseed meal. The content of organic carbon in

small-sized aggregates and the total nitrogen content in
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Table 1  Effect of cottonseed meal on aggregate composition in different saline soils
+JZ(em) PR (mm) CK LNZ MNZ HNZ INJ MNJ HNJ
0~20.0 <0.25 3.26¢d 11.88a 9.60ab 12.80a 5.74c¢ 8.46h 2.15d
0.25~2.00 36.79b 51.79a 42.07b 38.94ab 35.88b 43.28h 38.71ab
2.01~5.00 59.31a 35.31c 47.33b 47.89b 57.74a 47.69b 58.34a
20.1~40.0 <0.25 2.56¢d 9.72b 12.38a 10.97a 5.63¢ 1.58d 2.18cd
0.25~2.00 39.04b 48.08a 40.82b 47.66a 37.25b 28.52¢ 39.34b
2.01~5.00 58.00a 46.16b 46.17b 40.78¢ 57.50a 42.98bc 59.30a

CK,LNZ MNZ HNZ LNJ MNJ HNJ 235 A % B8 R AL ) AR + MR 3 ( NaCl 4 g/kg+HBAHI1 500 g/kg) HPEh+H Kb 28 ( NaCl 8 g/kg+Af
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Fig.1 Effects of cottonseed meal on the content of organic car-
bon in soil aggregates from different saline soils in 0 -

20. 0 cm soil layer
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Fig.2 Effects of cottonseed meal on the content of organic car-

bon in soil aggregates from different saline soils in 20.1-

40.0 cm soil layer
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Fig.3 Effects of cottonseed meal on the content of total nitro-
gen in soil aggregates from different saline soils in 0—

20. 0 cm soil layer
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CK LNZ MNZ HNZ LNJ MNJ HNJ

Ab
0 <0.25mm; ® 0.25~2.00 mm; @ 2.01~5.00 mm
CK,LNZ MNZ HNZ LNJ ,MNJ HNJ L% 1 7,
B4 B3t AERREN L 20.1~40.0 om T EHEARGH
ERESENM
Fig.4 Effects of cottonseed meal on the content of total nitro-
gen in soil aggregates from different saline soils in 20.1—

40.0 cm soil layer
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Fig.5 Principal component analysis of aggregate indices after
application of cottonseed meal in different salinized soils

in 0-20.0 cm soil layer
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Fig.6 Principal component analysis of aggregate indices after
application of cottonseed meal in different salinized soils

in 20.1-40.0 cm soil layer
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Table 2 Correlation among various indicators of agglomerates in

different soil layers

0~20.0 ecm 2 20.1~40.0 ecm 2

£ B 1

TR ESS2 FERS 1 B2
(PC1) (PC2) (PC1)  (PC2)
<0.25 mm A REERE 076" -0.55 0.71* -0.46
0.25~2.00 mm BIE& 020 -0.92*  0.56 -0.48
o
2.01~5.00 mm M E{K -0.49 0.86™ -0.76" 0.19
i
<0.25 mm B REFH  0.95 0.13 0.77* 0.53
Lk & &
0.25~2.00 mm A EAEK  0.85* 0.28 0.92* 0.12
A ALK
2.01~5.00 mm FARMAE 0.14 0.62 0.41 0.71*
TP LR
<0.25 mm FEREF 2 075" 0.34 0.79* 0.32
Ao
0.25~2.00 mm H K 0.72* 0.21 0.94 0.10
A
2.01 ~5.00 mm FAERMAE 0.90" 0.20 0.72* -0.56
R ANy

*AIRTE 0.05 K EAEARS FMMANRNE B3 FRTE 0.01 K
EAEAR S MR B

3 3
HE AT LA R A S T LA AT B AT 1
(TR J £ 00 R P i T BT (0 75 9 3 A
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AT 3 AR5, A e b G AT SR AR ] R
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/IS A R T LA 5 ) R 5 4 F ) R 1A SR A
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TLE G R A RARERE Y AHFSE .7520.1~40. 0
em 1 )2 HIE P RBR P ALK S =5 T0~20.0 cm
BHEIZ X 55Kk 5 BT 5% 45 S A i, LR R v B
F T 39 R e SR R AR RS ) B
AU TR, HE, AT A A ML) 5 X 15
N SR AR T TR S SR et oL
B A= it A 2 (SN, - 398 AR 0 AT R AR b 4
R A A 3 Y 5 AR 5 45 SR — 2, B
Wi 5 AR P o P 3800, 45 b % AT R A v 4 SR
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rh A R R M R R T

SE

(1] £ &, T2, % T Landsat 250505196018
BB RO - 38R B 78 S 94 i o7 e AT ——— LA e 5 K L
RIS LR R BI[ 1] AEAS2EHR, 2017, 37(15) ;1-16.



312 TR &b 2 R 2019 4F 5 35 4 52
[2] TR KRAEF, X B B b LRI 2 R U R 991.
fERIAEITE[ 1], AR ASIEE,2007( 1) : 176-179. [20] #RBHF , Pk HER A A W AT HLAC A L3 ki 2 A A
[3] EZV, Bl KRR, G RIEARIFAEE 5 5% 85 C.N.P & 50 Hasm [J]. shERL A, 2000, 33(5) :
HEI & BEJRBF[ )] . ARdbAe2: 42,2010, 25(S1) :301-304. 65-71 .
(4] W A5, 2R 0,56 A EAS R IR T2 AR [21] AAKMI. TR Tk 5 R ML AR W34 ik A=
HRwEsE (1], T EhAg,2017(1) . 112-115. AT R R[], PEAbAO 2442 ,2017,26(5) :685-692.
(5] MCHEE,X] #0085 SRS L05K R AR R Rk [22] ® Z, T #,00 %, FETFTIERSHVN 1-MCP L HNF
H AR A T B[ J]. H 3244, 2017,54( 1) + 138-149. HELTBR TSR T A S [ 0] LR AR 2 4, 2017,33 (1) -
[6] SREWE, 222 2, G marF I Pxs i e M 145 197-203.
IR RZL B AR A= 1 S [ ]. 7 Ak 4 ,2017,48 (23] KEB. A rot SRR B 853 R A o i g [ D].
(11) :1989-1993. Wt VAR MBI K2 2015,
(7] WBME. ISR R B £ e R /E [ DRI [24] FEXUFH:, XHER RIESE , 55 AR AL FF 4 FH XS 38 PSR U4 AT BIL
ARAbMlk K2, 2006. T S R B B e RS2 R [ )] 0 FH AR A 2 4z, 2016, 27 (12) -
(8] H WF, Jrald, sk, 45 R 53 i Xof R L v Vg b+ 9 ek 3944-3952.
RACR[T]. Mol Rl ,2017,45(23) 1 251-253. [25] BRIERL, CHEBR VESLTE 55, + HERAAE G 3 R ) 4L L 18] 5
[9] LIUYZ, YUANY C, CHEN Z H. On the combustion mechanism AEFPEA [ 1] 245254, 2001,38( 1) :49-53.
and development of the distillers’ grain-fired boiler[ J]. Applied [26] 54 s T @,@«,\ﬁﬂ,tﬁﬁlﬁlimﬂﬁﬁﬁfﬂﬂg 7 45 W A
Thermal Engineering, 2001, 22(3) :349-353. b AT R R B A B A AR AR A R [T ] VLR A R
[10] GOODWIN J A, FINLAYSON J M, LOW E W. A further study of 2 2017,45(6) :289-294.
the anaerobic biotreatment of malt whisky distillery pot ale using an [27] ZEWEAE , RANLL, R AN, 26 7 [ it AT A 1 X6 21 38 K A + A1 3%
UASB system[ J]. Bioresource Technology, 2001, 78(2) :155-60. A DU AT RN [ ]] . %47 ,2006,43(3) ; 422-427.
(1] 3k AEbhc. ShAAE YRR P78 35 00 W U A B BE 36 + 97 00 [28] ARDUINO E, BARBERIS E, BOERO V. Tron oxides and particle
FIBEERRCR MM [ 1], BT Rk #4 ,2018,49(1) :56-61. aggregation in B horizons of some Italian soils[ J]. Geoderma,
[12] TOKUDA M, FUJIWARA Y, KIDA K. Pilot plant test for removal 1989, 45(3) :319-329.
of organic matter, N and P from whisky pot ale[ J]. Process Bio- [29] CHANEY K, SWIFT R S. The influence of organic matter on ag-
chemistry, 1999, 35(3/4) :267-275. gregate stability in some British soils[ J]. European Journal of Soil
[13] £ 48, 5kE0E, WEBRRL. WIS FF A m 0 KRG ik AU 1t Science, 1984, 35(2) :223-230.
Ko A S A AR R B R [ T, E KRR, 2013 (1) . [30] CHURCHMAN G J, TATE K R. Aggregation of clay in different
97-104. types of New lealand soils[ J]. Geoderma, 1986, 37 207-220 .
[14] & =, BAFE, 8 &, % ARFEFAHF TG [31] JASTROW J D. Soil aggregate formation and the accrual of particu-
T ER BB RS [ 1], VLI ARl 2018 ,46(2) :223-227. late and mineral-associated organic matter[ J]. Soil Biology & Bio-
[15] EHFE REIERE PG sE 55, 00 BRI B ) = £ g 3k chemistry, 1996, 28(4/5) :665-676.
B A RO [ ], 7K AR ER24R,2012,26(4) 1 239-244. [32] 3k 8. KWIFAES AT 4 5 A R AR 5 A [ D ].
[16] B & HMRPGHRER B M1 - SERGE AL Y% A LR A JGHLAR b - VAR MBI K2 2013,
ALEIMERFFE D] K& MOk, 2016. [33] XElE, e A A &, S8 A T i s PN SiE A8 5 i +
[17] HEASHE, B igse, &8 0, &5 b B R RL AL 4 B0 78 33 0 1 % BEELBALARIE AT [ T] AT ( HARBHAAR) L2012,
(2015 4555 26 W) HIITUERAL I ] A RE, 2015(21) 123-33. 30(2) :186-192.
(18] FRF R AT, FAKAR , 25 A Ta) o) 7 20 F + S R Ik [34] FFBbEk. A=) it FH R 6 HH -+ 385 MILRREH 43 | J8 7 5 20 4 B
PRI AL [ ] K T AREE 4R ,2010,24(3) : 170-174. PIRAFFIEDIFE [ D] R At s All K2, 2013.
[19] #f+ B 3R b2t [ M. U5 o Al A, 2000 121-

(TTHERE.E HR)



