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MEHEY R AWM SR R AR

PR, PEE, R B, ARZ, A A, K X

PR R EBE S TSR, BT 530007)

OB fFEELREb L, RAMZET IR 2 a IWHHE 3 W, IFRERHUIERE TR, L TR RAHE S 3L 0 ~ 20, 20 ~ 40, 40 ~
60 cm + )2 HHERRTE . FIE L KMEY TR, R TN R AR A SR LB, S5 RR . MEHME3 R, 0~20cm £
BATEHRIRRET 1.27 glom’ FEE 1.06 g/em®, FEIRIL 16.54%; MXIEHEATRREE 1.12 gem®, FIEN 11.81%, FZZHHEH R
WA 29.1%, 45 | WHHEIG, BHZBHHELIE 0~ 20, 20 ~40 F140 ~ 60 cm + /2 4EhT40510 8.6, 5.7 il 4.4 g/kg, XHRHIH 9.2,

4.9 F 4.2 g/kg, KRB IRBYSALIREE M —6.52%. 16.32% H14.54%, 45 3 WHHERRLE K, BZBHHEE K- i EH)
M 12 150 kg/hm®,  HEXHRB(7 020 keg/hm M7 73.0%. RIGSEHRIT, 0~20, 20 ~40, 40 ~ 60 cm HHEAEE A B ZBHHE D B 4.3,

72 4.9 glkg, HLXTEGMNN 8.9, 4.7 Fl 4.3 g/kg) I F I 51.68% . 1441 53.19% FIHEMN 13.95%., R4S HKB, #yZBHHET LU
fifi 1R 31 AT A R B A S LS, (RF 12 HEEh AR, MTia R TAEMIIE R & B AVER

KB MAVHE; BUHHE; EEEH; YHEME,; BHUR

FESES: S156.4+2 NHEFRERD: A

Study on Effect and Mechanism of Improving Saline-alkali Soil by Fenlong Tillage
WEI Benhui, SHEN Zhangyou, ZHOU Jia, ZHOU Lingzhi, HU Po, ZHANG Xian
(Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: The severe saline-alkali land was cultivated by special Fenglong machinery and by the conventional tractor rotary
tillage (CK) 3 times within two years, soil bulk densities and salt contents in 0-20, 20—40 and 40—60 cm layers and the crop yields
were measured and compared, and the effect and its mechanism of Fenlong tillage improving saline-alkali land were discussed.
The results showed that Fenlong tillage reduced soil bulk density of 0-20 cm layer from the test before 1.27 g/cm’to 1.06 g/cm®
with a decrease by 16.54%, while CK decreased soil bulk density of 0—20 cm layer from the test before 1.27 g/em® to 1.12 g/em’®
with a decrease by 11.81%, the former reduced 29.1% more than the latter. Immediate sampling after the first cultivation showed
that the total salt contents in 0-20, 20—40 and 40—60 cm layers were 8.6, 5.7 and 4.4 g/kg for Fenlong tillage, 9.2, 4.9 and 4.2 g/kg
for CK, and the variation ranges between the two tillage methods were —6.52%, 16.32% and 4.54%., respectively. For the third
cultivation, summer maize was planted, and maize yield (fresh weight) was 12 150 kg/hm? for Fenlong tillage, 73.0% higher than
CK (7 020 kg/hm?). At the end of this test, the total salt contents in 0-20, 20-40 and 40-60 cm were 4.3, 7.2 and 4.9 g/kg for
Fenlong tillage, while 8.9, 4.7 and 4.3 g/kg for CK, and the variation ranges between the two tillage methods were —51.68%,
53.19% and 13.95%. The above results showed that Fenlong tillage could move the salt from the surface layer (0-20 cm) to the
low layer while inhibit the salt in the low layer moving upwards, thus make the salt content in surface soil at a relatively low level,
which is conducive to the normal germination and growth of crops.

Key words: Fenlong tillage; Deep tillage; Saline-alkali soil; Physical improvement; Yield-increasing effect

i, JUHUE T R L Y E iR B S 9.543 8 /¢ hm", LA+ ALK 0.991 12 hm?,
KAV, AT JE tH S ) B R, PEE A 2R AR TFIRAHN., A A — RERR A K, 24
HAFMR AL E RS, 4t FEER s i AL o SRR B Y 17100, v [ R A kb v A B b

OFAEWH . IR = MAT X A/EDH (2017-4)F1) 760137 98 3h 5 KL 10 (HRF AA17204037) % B .
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AR 6.62%, FESMGAEPEIL . 4db . ARIL ST
WX B IR FGE, ERE— AN E R BT R
ERTD P A R — A BRI, TR A RIBTIR
D5 %RV A X Bk bt 1) 5 B | SR A AP i 0 U
SHEEA T EEME . BT, X i e B
FIHIT L T2 A8t . ARt . AR it A
A5 o A IS TS Y, AT R B R R
HrE e e dh | BB . FLBRRE . RO ES A
WUEEYEYE . A . TR R IRRIE ).
TG FOK AR IRCR 7= 5 5 i 30 55 J T B A B 3540
Ho T RARECHEM SRS U2 5500 Sh bk £ iz
BN g Y, R AL S AN R B ) T 44
REh, Hp+R5+FRT 35 ~ 40 cm A E EE
2+ 1 IHRERF N, AT IR R SRR s
RHE R A R R, AR AR [R50 3R W it FH ol A
3.0 kg/m*, AHLUIE 0.003 m*/m?, HUgKbse, ok
RLACR RLAF o SROMR AR S VIR I 5 S0 P SR A X 6 B . )
SEMR RS, & BRI R B R R AR A W] AT 50 KL P RE 9
FIER O, 5 i SRR T, (O o 8 A =
5 5 i A5 X b 2 A S )R TR0 T e (PA ML) ‘B
WP, PAM 5t ok K P 0 ‘B i ite A
0.09 g/kg. T FEECER G AL SAHLICHLIR A
JIES Pt o A A bt B R RGCAR  R BEL, 150 kg/hm? CaO +
2 996 kg/hm’ A HLICHLIE A IEAF T + 4 pH Fifsift
M RBCR AL, I AP . AL AR
FIE R S A B st . s OB AR
ARG I B A [R) 5 6 2 0 I g R ik s, TR
I R AR A BN B e CT/SO; He, A Bh Fidlds
G E o D RER O AR B ) 2 R A —E AR
EAS 2 AR S o e T L B IR ) R, 5 T 6
Hb P RUASTRA s A ZE R R AR 2 2 AT A & A g —
WU, 2 “EUHE . A2 R
— M SE IR AT 55 AT T AL R R A R K
PR G — VB b7 (B S ik S AR R 4
Ao ZHARLRT L5 4005 . FLBREERG N . 75
REAS, AR TRIKE TS IRE L Z R RIRREK,
AR TAEVMR R EFLR B Z 097Ky . 37251, ARIT
P TR ISR AE . WF9E KRBT, 205 il LUA & e it
Ve 7=t e U210 7 R Al e BRI I B 4B
A6 BT, (LR R R A A LR L o R
o M, ARRFSEN G E AR AL 1, R T R
HEE AR ALIERE P AN 7 200 H A E | R & A
TR ELAYFENR , AR B EROR Yy F v el R 3R
B A AT N R =8OR, Sy R ik 14 2l R R P R A3t

BRI S BRI
1 #MR5EGE

1.1 XI5

T2 50 b A7 T LU AR AR AR B T R = A U AR
AR G X T A Z Yy, R E
R0 b o 0 Hh AT A S, 3% 0 ~ 20,20 ~ 40,
40 ~ 60 cm +JZ RIS ES AN 1.3, 5.1,
4.1 g/kg,
1.2 REiEit

IR B ZZHHEFL)IREE 40 cm F3E R HLHE
PEXG)TREE 20 cm WFpALIE, £ 3 KEE, W44k
5 A= HLB . DX 30 m, FE 16 m, [
480 m®, A KHHERITE] 2017 45 5 F 10 H, #HE
JEAFREAED s 5 X BHERTE 2017 4£ 8 H 25 H
PHESREREI S N . 3%, USRI &L 28 | il
5 = WRHHERTE] 2018 4 5 H 29 H, HHEEFEE
K, FEHE A B, HORSEFTHERE, 2018 4F 9 H
17 B gk,
1.3 BUEERTE & ik

FEFE—BHMERT(2017 4E 5 H 7). SF—KBHES
(2017 4F 5 H 10 H), 2 " KHHERI(2017 45 8 H 23
H). 55 “RHHERR (2017 4F 8 A 26 H)., 28 —IK#HE
AT(2018 4F 5 H 28 H). 5 =WkHHER (2018 4F 5 H
29 H)., FKWIRGF (018 4F 9 A 17 H), HA/NX ik
B3 AN RIZE L ET 60 cm, #2180~ 20,20 ~ 40,
40 ~ 60 cm 432 BUR TR 2 - ey ity . oy,
AN P BB SR R B 24 AMREAS, T AN RE
JSFE0~20, 20~40, 40 ~60 cm 4} JZHUEE, IRGH
A), HIEBESME T AR, e HfEath &,
1.4 MEEREFE

T Y PRAR PRI E : SRR
HRE IS E T LB

T EIE . SRS, SRk &AM AR
Tk
1.5 #HiEaE

KM Excel 2013 #4788 MWL AHE, K H
SPSS 17.0 #7841+ 47

2 HEREHH

2.1 AREHMEAR T EhEH T ER BRI
H12€ 1 AT DL, AR BEVE 2 AT LA RISV E 2 1Y

AR, HEEMA 2 AR HEBALTERFrT L

FEAIE 0 ~ 20 cm HJZMAE, HPMERTY 1.27 g/om’
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AR 3 E R IAR IS Y 1.12 g/em®, [HIEXT 20 ~ 60 cm 6.35%; FEES WRBHERT . 2B = WHHMERT . EoRIGR
+EMNAERICFRAYN, BREAFE 135gem’ £ JFBEET R, B ZBBHE H 36 D MLEERH SR AR 25 5

i BHHMERT LI 0 ~ 20 cm L2 A, Al
RHEBHAERTH 1.27 glem® B 2 E KUK 1)
1.06 g/em?®, {HX} 40 ~ 60 cm +JZ 2 HBA T,
SR AEFFTE 1.35 g/lem® i

SHEHTHUTEREAE L, B 2B R LA K B 1 o
e, i H AT S 2R £, 0 ~
20 cm )2, BRRHHEG RIEEURE, K 2 HHE L dE b
PLIEHEAARZE T 0.03 ~ 0.08 g/em®, FFEARMRE 2.36% ~

0.05 ~ 0.10 g/em’, [FFARIRE 3.70% ~ 7.25%. 20 ~
40 cm )2, FRUCBHESG RIBTEURE , #r ZZHHE i b
MUIEBFAAR 0.19 ~ 0.34 g/em®, FEARIERE 12.50% ~
22.22%; FES URBHERT . 55 = BHERT . EoKRIR
JEHURE S, M B L SR AL BE RS SR PR AR A
0.21 ~0.27 glem®, FEKIEEE 13.63% ~ 17.42%, 40 ~
60 cm 12, I TPIRHHE T KRG sh 8% 1
2, ARG 1.39 glem’® 24 (F 1),

£1 FRMEARLESIE (g/em’)
Table I  Soil bulk densities under different tillage methods
+JZE(cm) BirfETr = JURE B i)
1w FEI1X F2w F2Ww 3 53 £k
GIRIRID CRIEE GIRIRI CRIEE BEAEHT BEEJR WAk
0~20 XG 1.27b 1.09¢ 1.12b 1.08b 1.15 be 1.09b 1.12b
FL 1.27b 1.01¢c 1.11b 0.96 ¢ 1.08 ¢ 098¢ 1.06 ¢
20 ~ 40 XG 1.34a 1.32b 133 a 1.35a 1.34b 133a 1.36a
FL 1.34a 1.03 ¢ 1.12b 098¢ 1.10 ¢ 097 ¢ 1.07 ¢
40 ~ 60 XG 1.38 a 140 a 1.39a 1.39a 140 a 1.38a 1.39a
FL 1.38a 1.39a 1.37a 1.38a 141 a 137a 1.39a
W RPRISVEAE S /NG TR R 2R B 8] 22 57 W2 (P<0.05), FRl,
22 AEHMEAX SR TESBSENRM )5 RIGUR BRI S EA/MEEZ S, (HE
221 0~20em 12 FEMIRAR, WAFEES RAERERKF.
ATE 0 ~ 20 cm )2, ERGIHD T AYERSr IER /0t 2 o R 2k B, SR UHHESE , LA
Eh TR L, WMRE TEYmARKLS, Xt & TEE 8.6 g/kg, FERIREE 23.89%, 1R K
SERFR R AR E D I IR R e o fE A B ZBAT . 26 TR 2R | AR =R 2B AT . FORWGR R
W, ZAERPHMEREE M 0 ~ 20 cm )22 EES SHhE 5‘3%5@?%8’]&% AT AN, 15
35 11.3 g/kg. ELEETHD 43 gkg, WHEZRM FET

M 2 v 0L, EREER B 2 R HLERE, SE—k
HHEIS , i SR RS 9.2 g/kg, FREIRIE 18.58%,
S e Z T, AT B, 9.7 g/kg,
B8 W p e 7 £k T BRI 5 58— WOiE R E L
SE—RER K (8.7 g/kg), B8 = UERFRTANEE = UCiERF

7.0 glkg, TFEIEEER 61.94%.

222 20 ~ 40 cm 12 i FHE R A LERLE Y
R, TCEEHEES] 20 ~ 40 cm + 2, FrAZEREANKE
W, MR L E AL R % 42 3 e A AR A
K, YERERAE 5.0 g/kg /MR EEWE B

%2 REHESRHIELHEE@/ke)

Table 2 Soil total salt contents under different tillage methods

+)Z (cm) B Jirgedinl|

Jrt H1W # 1R H2W %2R 53 53 /S
HEER HHEE HEVET HHER BrERT HHER ok s

0~20 XG 11.3a 92a 9.7a 87a 9.1a 85a 89a
FL 113 a 8.6a 7.9 ab 6.4b 57b 5.4 bc 43 cd

20 ~ 40 XG 5.1b 490 4.7 cd 5.2 be 5.1 be 5.3 be 47¢c
FL 5.1b 5.7b 6.1c 5.8b 6.3b 6.7b 72b

40 ~ 60 XG 4.1 be 4.2 be 3.9d 4.0d 42d 4.1d 4.3 cd
FL 4.1 be 38¢ 4.3 cd 4.2d 45¢ 4.4d 49 ¢
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Wy ZBHHER PRGN 2 3 20 ~ 40 cm +J2, B

PRI iz A B = 2 ek S AR R T
FHEH, il 3 Y ERHERM — T K, %
2 e & 5.0 gkg #NF 7.2 gkg, I
R A 41.18%.
223 40~60cm 12 f£40~60cm T2, Hifr
PUBER Rt 2BV E I AP 7 I ok sh 8% 1+ 2 e
MU HIE 2 S /AEZ L E RIS 20 ~ 40 om
TEAAML, PREFAE 4.0 g/kg Ze A /NIRIE SN

W ZEHHER 2 & Bz Z R 2 LIt g
B EH ETHAYIEEESE 20 ~ 40 cm HJEA0/N, &5F 3
WM BRHERPI I —F EKG, HEESEH
4.1 g/kg HamE] 4.9 ghkg, FIHIREEH 19.51%.,

3 Tt

LB SR AR B A SRS TR R, HOB R
ST 32 B A5 Tl B Vs Mk S AR M I KO O 1) 5 1
B I B ERT A G, DR 73 78 TR Z 5 i R
AR, BRI L FE BR A2 A M K SCHL B SE A
SRINFE R ZE AT ARSI A R B B3R BE , op
FIFRAE A FT LAS A R ek - S L L sV T R
EINR i s 0 | 0/ G a0 [ g w1 s SR A e
TG, w2 a0 sihs sk £ SR + 15
R s SR “CERBEAKGE L AKGEERE 7, “dh
RfKE " F5 02 R HEh R ER K o — i E R, “K
AR MR AE7E L HER 2K TR RAE A
AR, MRS LR, M is R 20
RSN, SN R — s R B R P
+ K R KA RN B T, K4 L
B B EEAMREEME N B ER ST, Ehms el 1 b
W« A AR A FEEEP s oK o i TR )
RKE RS B B AR EE R B AN R T, R
T 5 R v FH D B 2 8 S 4 T it B 2 el
T U IR B AR, BHAE )2 R E s b
E*g[%—%]o

5 4 50 S I B = A B SR R B, 0 ~
20 cm +J2 HIEER S E T 20~ 40 em )2, 0~20 cm
oY= dunt: SENGIEES S8y T B IUEIN f LU SRt
1M 20 ~ 40 cm 2R 5L 5r FIEHI R H 3 /N3
EA4E, B S5MRILE RS ; £ pH WIRBY
20~40cm HEET 0~20cm /2, Hufb B4 45
oL R

TEARIR b, By B8R T LA 85k R il , 1F
SRR T AR 13 T AR S s B AL, SR A A

PSR AT TR, ATAE] TR H . Ok 2
HEVERIFR ZEHUMR e B Y S | 3 A+ = el e EE )
S, AUME T HEPHEZ(40 em £F) , B
SIS AR, R IR B b R S0 A B R
JEHHEZ e, fEY B2 m B R T e
L, 0~20cm #HET LR A EB UM E T
K QOMZRHMER, bt +ERHEZ 5, mAKT
BT 30% ~ 50%, +3EAERsEh I nT ARH K
SRRV T N B 2 HHEZ DL PR 45 3
K3 ZERFAER LR ARG S ) VDB 35, A2
N IEANRE, LR UINT, T BBIRER A EL o HE
VIFEZE S IR £ ; @2k BRI E R Shodit + 38, b5
“WRER” AEHAGEE ARG R, Nz - BEH AL SRS A
TR AS LIS A, T2 B i I A SR, A
FIFAEFEAEDIAR R AERFIRIL, TR R AR R 1A
&, Pk AR ADH A KRR SO A RO, SR
HEAEY) R R 7

EHTEHABFE A AR 25 R, L AnTE 5 Ak
Yo E AR, 2k BBHES 0 ~ 20 om 12
AR S N T 72%, B HAE ARIRE T A K
AL, ZRELAE Y LRI LERE ™ 1 AL L, FER
Lt AL ) b A 2R VR AT AL | ZERE VY B
) % B b oy 2B BV E AR R OK /N2 L3RI LY
ZERUT AR X Ah, AR SRR R ], A
ZERME 3 AL, RO S AR e
123 300 kg/hm?, FeHERIHLEERF 3 Ry EH - i
31785 kg/ hm?, 7= 287.9%.,

4 £t

W ZEHHE, FIHHBERPIAGL L2 | s s
K. BAERVIW IS, al A RE S R b - 2
(0 ~20 cm) R 3 EL sy . FEHEERE, T
TREEHEPENN L2 TERRSASH LB IR
b7 IR B0 K R ) B A o 120 e R R B
Hb, BRI BARMRRE . W, wT7E TR R e
) R R A R

Bust: At X T fFELL AR T = AN R LS
HRAFLFTRRELEAAL AN ELE, T8 T
A IPREREARBERPLTHHY, ElE
R

S Z 3k
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